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Kimberlites: Important Probes for Deep Earth Exploration
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Abstract: Kimberlite is a kind of alkaline ultrabasic rock, derived from the deep mantle, rich in volatile and
potassium, belonging to igneous rocks. Kimberlite mainly contains magnesium aluminum garnet, diamond,
olivine, chromite, chromium diopside, magnesium ilmenite, zircon, carbonsilica and other rock forming minerals.
Kimberlite is also considered to be the most important diamond-bearing rock. In this study, through literature
research, the field shows that kimberlite contains deep-source inclusions. Kimberlite is mainly distributed in
Russia, Botswana, Canada, Angola, South Africa, Democratic Republic of Congo and Namibia. Chinese
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kimberlites are mainly distributed in the North China Platform in Shandong, Liaoning, Jilin, Shanxi, Henan and
Xinjiang. These kimberlites are often associated with deep faults and even deep mantle processes, often
producing signature minerals such as olivine, garnet, magnetite, hydrocarbons, or hydrogen. However,
diamond-bearing kimberlite is mainly distributed along the Tan-Lu fault zone, such as Wafangdian in Liaoning
Province and Mengyin in Shandong Province. Look from age, ever think of early Paleozoic kimberlite and more
were probably formed in early in the bottom of the lithosphere of north China platform, and in the Mesozoic
cretaceous period under the background of large-scale lithosphere delamination geological with rapidly rising,
especially those containing diamond kimberley intermediated-acidic tube is a typical representative of the rapid
rise, The standard minerals are magnesium aluminum garnet, high chromium magnetite, perovskite and so on.
The Wafangdian diamond-bearing kimberlite in Liaoning province is produced in the east of Tan—Lu fault zone
and has the same petrological and mineralogical characteristics as the kimberlite of the same period. Among them,
the diamond deposit represented by no. 50 rock pipe is an important strategic mineral in China. Diamond in
kimberlite and many deep mantle information directly, brought Chinese Wafangdian diamond, darkened area
from the upper mantle, while some boron blue diamond from the lower mantle, a sign of different layers of
diamond with different minerals, olivine, for example: from the upper mantle diamond carry olivine olivine;
The diamonds in the transition zone are mainly Wazilite and Ringwood stone. Bridgeman's diamonds in the lower

F+ %

mantle are important probes for deep exploration.

Key words: kimberlites; diamond; deep exploration; typomorphic minerals; petroprobe

SAAR AR T ik vk Bk B 3t A, A
SRR IR B3, K A 150 ~ 300 km AY3ng,
BHNA . &t SNASFEETY, Hh4aNl
AE T EHA L &R E g (Shirey et al.,
2013)55MF R, BT AGARTRIE 45 T 52 5t 0 IR0 1l ot
R, SRR HLER N E LA 1 (GE AT, 2019).

T E SRS RSN AT i, —HZ
F S E M . 1965 AFAE IR B SE LI ik BB T
A Tl A E B 4 A0 R 25 7S 4 NI A R AR BT (R4 K

2002), WfG 23z ki, FEMCT RE AT TAE;

1971 FAEZ X R B — AR SRk, &k
ik 100 NEeAREE, A SE WA Sk, ZX
CAEAE 4 AR A SRR A B G WA R A 3 4>
PPN WA RO BT R (R, 2020) . w42 1A
Fl s Rt B A RAH B —5, BRI TR
Bl — I AR S & & RIA A REE T, B
VO AR A B R4 . KLUk Z 5[
M. EIBR[FTT Y & B2 S L (Shirey et al., 2013; R
#£, 2013a), AETEFRERM P EZH 1 (BEE 2%, 2011),
AR 3O G A ) BR 56 4 ML S5 48 8 T ) BB i 9
WO RS, IS AL T LBIE &M A A M4
NI R AE, IRE S AFE 5 4 WA #5707 1 T
F R, T L BR GERAR I B OGER 1 R F T 5%

1 EWIhEARE B FEBR

1.1 £EFSHES

CAES NG5/ Tl Sl L o I S
(Kimberley) b X & 4 RIAr . A8 80a 5 H
BNE A R i 44 04 A A (Kimberlite) . /54 H AR
Fh e AR IE R IR AR, SFA BRI

BRGSH B —AEE T H, #9477 150~300 km
T R IR A S (E B, ORI . A Ak
B HbERAC SRR . R EASE. BT, A R
A 30 ZMHEZE I T AAZTTIERN SRS .
FKET 1965 FAEIARZAKI T & &N a0
AT SN LB AR —57 & BRI BRI S
R (R EFE, 2013a),

S AR R 2 2 TR I A 5% v B EE A A 2R
Rz —, A 44 55 BERHE [N SCHR b b Sz 270,
177 1 DA )4 (O T b R0 ) SCAR 5 8 1 i g T 1Y)
FE, X EAFES— N A . SRFERE—
FRBE R A A" A A, 44 B8 B Rk B
JIWE T 2 i o1 254 44 (Le Maitre, 2002): {1 F
TR, KRR TR AR
A M XA, RSB AR S KR AR AT
(Wagner, 1914); —2REAAF1A, WX F “ = BE5
BUEBEA R4 AFA" (Wagner, 1914), R Tikis#
XA A — A AR L1 R W, HULENH—
TSRS . AR S T P45
HEHE TR (Mitchell, 1979, 1986, 1994, 1995; Clement
et al., 1984; Sparks et al., 2009):

F—RKemfE

R B L (FEIE CO,) M4 R Sk
T, RN ULE AR SR, S5 JE A f (4
HA£0.5~10 mm BRI B, JF HA R HBLE &
(1~20 cm MR ERIER), BEmAEARLIEL . Hf-E
pndl G, B H SR S, LA P S AL
Mif . BEEKERD™ . BEERREA . BEMEA (A IHIKES) |
Dbl WA VSRR, TERTA RS
HRONE A R FRAE ROL 3 4, BR 145 db o = i AR
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W); (6)J& T %% W % (hollandite) £ 47 41 4k iR £ ;
()81 Fi%k 13 W24k (triskaidecatitanates, K,Tii130,7);
(8) B4R 4 L1 A R AR AR A . X Bl Witk AE I 191 1Y)
B, IEA A oA . IR &
HA 5 # LR EL . BEA . BlH = A (norsethite)
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HESMAAEN RGBT S% COESA
Iy Hr 4 7 28 WGBIT 17412.1—1998) Fl# My 25 i
(FENAEAE, 2009), F45 G E PR RN OB & A6 1 53
K%,
1.2 £KEAAELH

SAOFIAE BEAMAARE . RN, e
KRR AR KR R gk EL A (8] 1)(Shiery
etal., 2013; REitf, 2013a). 10 M H— B LA |
LA CEHIREIEA T (RS, 1991; Field et
al., 2007), &0 & Ar A5 38 5 o A A2 R A R s
i P4 (Clifford, 1966).
1.3 HEEAMNESH

EJei s HRTL A BA 12 D& MFa AR EE,
Oy BTSRRI R E (IHE R
i R IS iy LU SR o i) S LN s [ 28 = SN T Y2
B KRR WIMRRZEN . LA . ] s g RE
SRE A ARBEE 2)(RI4k kK, 2002; AKFike, 2013b;
BRI, 2016; % A4, 2019), HH AR SEBIAIL
TR b X ] E RO A G R R R 4
WA A, 2 Tl A e 1) 4 WA D A (G
AR, 2019), 70 AR, 10T R0 BL G Hu Xk B
TRERRMG SRS SNARAED, 20 fFR K,
Frity, HARRNEFMEE{BST, 2014),

2 EAARAE TR RET Y REREER

SAAFA F WL SR W FE AR A A . AN
VNN =1 3R A M Y S S SR L P
21 E£RALAFEHNT IR EFS

AL BRI G A0 R R 4 A R 2 BOE B
TAA B, AR EE A . A .
AWA . RinA LR ALY % 9 1) (Shirey et al.,
2013; ERTELE, 2019), oS B 4 KA
KA THmRE . Mg T . Mg B A R
Qe T R D 0 LU AR 52 B 4 WA B A AR R
HOBT Y EERAS, EEATHNAO . mER
mafl . BN EEREEERET . BB, AfA . B
SRR . BAL W SE A (B AT, 2008; ik T G
2021)(K 3, K 4). NE 1ATIEH, hE4aNla4
ARAE—2 () & WA S FE—To (7)) & NlA
SRR, HA2E B 028 A0 ELA B S A e
FAFETELL MgO Fll Crp05 %5 By HEZ Wi /D, TiO, #Y
Bkt N B () N s B
TE TG (P 220 42 WA 4 A7 1) 25 v 4% i XA 22 0K
Fe,O5 Fll FeO % i S ik Hd 2 3 iy, i H—
f& Fe,0:>FeO(FliFfi T, 1981).
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1—Diavik, Ekati, Snap Lake, Jericho, Gahcho Kue, DO-27; 2—Fort a la Corne; 3—Buffalo Hills; 4—State Line; 5—~Prairie Creek;
6—Wawa; 7—Victor; 8—Renard; 9—Guaniamo; 10—Juina/Sao Luis; 11—Arenapolis; 12—Coromandel, Abaete, Canasta; 13—Chapad
Daimantina; 14—Boa Vista; 15—Koidu; 16—Kankan; 17—Akwatia; 18—Tortiya; 19—Aredor; 20—Bangui; 21—Mbuji-Mayi;

22—Camafuca, Cuango, Catoca; 23—Mavinga; 24—Mwadui; 25—Luderitz, Oranjemund, Namaqualand; 26—Orapa/Damtshaa, Lhetlakane,

Jwaneng, Finsch; 27—Murowa, Venetia, The Oaks, Marsfontein, Premier, Dokolwayo, Roberts Victor, Letseng-la-Terae, Jagersfontein,

Koffiefontein, Monastery, Kimberley (Bultfontein, Kimberley, DeBeers, Dutoitspan, Kamfersdam, Wesselton); 28—Kollur;

29—Majhgawan/Panna; 30—Momeik; 31—Theindaw; 32—Phuket; 33—West Kalimantan; 34—South Kalimantan; 35—Springfield Basin,

Eurelia/Orroro, Echunga; 36—Argyle, Ellendale, Bow River; 37—Merlin; 38—Copetown/Bingara; 39—I11 4:5¢FH Mengyin, Shandong;
40—TFL i i Wafangdian; 41—Mir, 23rd Party Congress, Dachnaya, Internationalskaya, Nyurbinskaya; 42—Aykhal, Yubileynaya, Udach-

naya, Zarnitsa, Sytykanskaya, Komsomolskaya; 43—Ural Mts.; 44—Arkhangelsk; 45—Kaavi-Kuopio; 46—W Alps; 47—Moldanubian;
48—Norway; 49—Rhodope; 50—Urals; 51—Kokchetav; 52—Z 4 Qinling; 53—k %] 1lI Dabieshan; 54— % Sulu; 55—%' 1i ¥/ Luobusa;

56—Kontum; 57—New England Fold Belt; 58—Canadian Cordillera; 59—Lappajarvi; 60—Reis; 61—Zapadnaya;
62—Popigai; 63—Sudbury; 64—Chixculub.
1 2Bk&AFES>FHEGR Shirey et al., 2013 1£)
Fig. 1 Distribution map of kimberlite in the world(modified after Shirey et al., 2013)

22 &RAHTHEREEFE

4 R Z 8 WA JE T W RE: Ml S R
(Peridotitic sl P &) FIHE %5 B (Eclogitic Bl E
#1)(Stachel and Harris, 2008). P %14 R f7 3 (A Ay
FE Y A RV BT A AR A
E B4 NIA R EZY Y oAb A FAa A .
P U E 7Y 4 WA A 2 R 1 A 1R A R A 10
FF1E2E 58 P BT w(Cr05) >1%; E B[ Bt
¥ 47 Cr*(100Cr/[Cr+Al])<7 (Stachel and Harris,
2008). aNIA BRI UG S0 IR, 8
U MO A7 1 b IRIRERAE B o AR o 2Rl 24,
AE THER ARSI S CO, . mfbhE
WAL . A8 . B AEERR R 55, BRI R s
AT A AR A (B IMESE, 2020).

TINEE A (I BN E A R GRS HY
W85 P B B (K 4, Smith et al., 2018).,
o, FEGE SO . OO MO ERETR

A AT AR M AR Ak X RO o TR (petidotite-type)
M, AR A D L b ) RFRAR IR AR Sk B 2%
11 (wadsleyite, 420—560 km & J¥ )— k{1 i 47
(lingwoodite, ~560 — 670 km)— fi H # & 71
(bridgmanite, 670—1000 km); A3 #8447 Il G ERAK vk A8
BBk A (majorite) — 5 4k 7 (Ca-perovskite)— i
B2 T MO A (L REAE - MW AEAE . X T
Z A T (basalt-type) Hu s, £ 1 A [FBOHE A 7, B
BHVE A7 (clinopyroxene) 76 38 5 G %, HAET
i g A 43 v BT A T (stishovite)-5 2k 42 fL 9 (CF)
EhrEMT YI(E 4).

T R Tz S A R (CH) IR
R(Ho) 55 5 A 130 S SR Ly (3R 2), RIAENI
A KILEARE TS B4R CHy Hy AT EHK A
T HLER VR EE (Smith et al., 2018), T Jo i & #4E
YIG sh 2 5 G B, 36 B AR VR R T L R A
R A H TR A F R
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L, B3, B 4RO, B 4 NI b B AR TR
AL 5 4 Pl (Lithospheric) ], b 4 45 5 A4S Hb 15
B A (CMB), #F—B 0T \N& E&NIA S AT
AHBR ) (AR A1 55 ) 00 10 B0 5 A5 ok 0, 4 5
AFL 45 WAy R 3 78 R R B P A e gl Al 7 i
S WIA; FLZE A A - PRARAE A Y 2000 35 BH 4 WA
Y5 DX A, T Mg 3k 5 1 A B AF 2 A (bridgmanite)
HE I 2 B IX L AL T i (Smith et al., 2018).

PR FT A (Smith et al., 2018)%f [T 2 (45 5 ) s €2,
WA R EE (R 2T RUR B, A RS
JBT 8 3 1 2 3 R 2 RSB A L, A b b R

FIAHE . B REA R WL, T8 RVFE S 046 1F) 4y
Sl 13%F 26%; 7F HiME b AT I )z M BT
2% K 41 (Wadsleyite) F1 &} i 45 47 (Larnite), 5 3 Lk
5153 59 =3k 70%F1 50%; FE T Mg URE, W FE 2k
A B 45 2 47 (bridgmanite), WAl AT 28k . B4R
R (CanJ Bke . BT A AE), IE A B LE(CHG)
R BRI AR (H), X 3% WY b B 2 04 i 7
7] & A AL 9 (Mao et al., 2017),

SR AR ES H,0. CO, I ¥(& =tk
sl . FffAa). SARIERIER AR B,
o B e A R R R B AR, A E R

SAARNE B WA b 1—10 T 8RIE 2— 5 ML, 3—IL TR, 4—10 TR B 5— PRI ; 6— L AR SR 7—iT b B
8— VNI G BE; O— PN 527l DU E ML, 10— 8 A FU 3 HLBEAR  L1—BRPUFHRG 12— VLIRER M 1115 13— BT
14— BN (D7), 15—RI DL AK (b 7); 16— R T° &5 17— 5t T3, 18—V AR 145 19— P % A v .

Kimberlite and diamond production place: 1-Tieling, Liaoning; 2-Ji’an, Jilin; 3-Huanren, Liaoning; 4-Wafangdian, Liaoning;
5—Cailiangshan, Shanxi; 6-Mengyin, Shandong; 7-Shexian county, Hebei; 8-Hebi, Henan; 9-Siziwang Banner, Inner Mongolia;
10-Jilitag, Bachu Wa, Xinjiang; 11-Danfeng, Shaanxi; 12-Tashan, Xuzhou, Jiangsu province; 13—Anhui railings; 14-Hunan Ligong Gang
(placer mine); 15-Yuanshui, Hunan (placer); 16—-Ningxiang, Hunan; 17-Maping, Guizhou; 18-East Qiao, Tibet; 19-Lobusa, Tibet.
B2 HESEFEMSRIA L ERRRHE, 2013b 1£27)

Fig. 2 Kimberlite and diamond producing areas in China (modified after SONG, 2013b)

*1 HBESRBFENFHUZERST(FEMHIRT, 1981)

Table 1 Average chemical composition of representative kimberlites (after ZHONG, 1981)

i ik=va) Si0, TiO, Al,03 Cr,0; Fe,0; FeO MnO MgO

LT 8 NA AR 34.03 1.34 3.18 0.243 4.61 3.83 0.16 26.86
WARE NG SRS 34.20 1.46 1.45 0.268 5.75 2.39 0.15 26.48
TTRMEENE SRS 34.84 1.96 4.14 0.222 6.20 3.43 0.15 27.38
IWRF (P &WIA S FE 33.84 2.34 3.30 0.235 6.78 1.83 0.13 26.14
MR A A NLA SR 33.65 1.64 2.71 0.160 5.59 3.76 0.18 30.53
TR S WA S AR A 28.87 1.37 2.71 0.134 5.07 2.26 0.11 25.63
LTI &N A S FE 28.65 1.38 4.50 0.188 6.31 2.64 0.14 24.52
INARIE (W 20 & Wl AR 21.65 0.85 4.19 0.190 4.66 2.21 0.15 11.67
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H,O. CO, IRFILE 4x107~8x10" Pa &1 F 2l fin
IR RO R4, 1994) | V5 £ 52 F B 4 N4
(18 A5 R AT L 3k 40 R D v i 1 R 201 4 1) R T
HIERA . Wl PrEouE, ARz R
BERIZ(CHa, Ho) B Az, A AT S — o e A 3 1A
JZRSEE — e AR YR B A, X R
TR R R R A AR TR -1l R IR AR
A2, MRS WA R, &) LS FE A B
2R A 3 e . 7 R SR AN N 1 4 WA HP i 4 i 4
A LA Bl & B T 28U BY CH,tH, SR 5k
T A A S A A SR TR HV R S
AL R B SR IE B . 7E B R ) e R
H1, CHatH, TR SR Z R B 2 /DA — T 0 1A 70 W 21
HREMAN, WA R &R 5 S KA
JAH A T (Smith et al., 2016), 417 F] 2 RS
FRX A RA R AR, B 4 AR RN
FEIZA T R T W A TR CHatH, o

3 WHEMHEMRE: L TREEEAR

4
3 BHERHEAEFEE AL
. 54 Ly A J0 e N
(#/2 Stachel et al., 2008; Scott et al., 1984 32) 50 B4 1S A T R E TR S £ T
Fig. 3 Schematic diagram of diamond in deep earth . . o o e <
(modified after Stachel et al., 2008; Scott et al., 1984) FSLTBIE (R B), F=Fhr 140 m 1k B 1A IR Sk AL )

7 HE LR BT SRR BT LG8 B A4 A R AR A B G R A R, O E LAY R (BB SRR IR AR T R BUA IR CHuxH SME
2 A PR G3  FGE RIS o T b 0 R R B IR X R B W A, SERR B SR (A, B B AES kAT Ca-Pv) IR B M 482K
The numbers in the box indicate the number of diamonds observed with a particular phase inclusion, and the blue shaded fill in the box
indicates the presence of a fluid CH,£H, coat in the phase. The left and right columns represent peridotite and basalt mantle sources,
respectively. In fact, some minerals (e.g., calcareous phase perovskite Ca-Pv) are not strictly classified.
4 AR MZ R S B Mg T i Y0LE R RE R B KBS (3B Smith et al., 2018 1£2%)
Fig. 4 Mineralogy of mantle rocks with peridotitic and basaltic bulk composition as a function of depth
(modified after Smith et al., 2018)
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MHIE Y, A8 RS AR 190 m. HET 1974
AEMREIE ZOK RERD S5 R, B U R AR
FrE . PES RGN SRS REE L TR
JE (52 B) S0 E#ER L R 52 a0 RS B O 7
S, 1994) . AL ELIE A AR AE B AN L AR SR 41
RGBT 2R e hil, A8 K E IR
TR SAR AR TrheEb e LI RE
VERGu, POAJFIRE TR, RAMSKITKZ, &
BT BEAR X R, FARTEPIE7EMZ . 5K
WG YA R 225, ARz MR R Bal
BTl A s AR AR < 7 PR R B LK
W) —EUTIRUEZE, DU R b XA 45 5 LI H 8%
(T R¥5E, 2016).

5 A0 R BEAL F e db o s v 1 i X &
RS P, JE T A b AR R AR Y B L A%
R KAy o R TR o A A A A R 4 N R
A AT LR [ S5 AR IS R T 25 12 4E~28 24 R AR

i (A T whiiE) . HHETE & B4 WA iAoy
B A fE S Va R X N & R R 2 b (R 5,
2019). A SCHE 4 AR R LT B B A X 4 A A A
WK
31 ITREBEE£EMNETXEMRES

TR S MAA W R ES SN AR
T LRV AP R, P A A 4 NI B TR
[ (0 4 ML 98 R 50% LA b (FHEE, 2020), HoH,
50 5 A S A NI SRR AE, HEAEA EE IRTR S
B, 5284 NA & WIEE S (Cartigny et al.,
1997; Smith et al., 2018) ] LLXT L. .

AR TORL, 50 S & ARA B RAE T Hoc
ORI MEbE | TUE KRR AN
PoRbA o (0 X R AR Sk d) o 7 X R PR
2%, if—h 10° ~ 20°, 5 X N K R 1 AR T
SR T S a iR m se sk, BIA K 71X N LA
Lk Bk (P 4, 2021) . IR ERH B R,

x2 B[WMEESNEHEEREMRMAELE DG FRARYE Smith et al., 2018 FEIE)

Table 2 Inclusion and fluid composition statistics of boron-bearing blue diamonds (compiled from Smith et al., 2018)
N y 2 TR B - .
P LR %;ﬁﬁ" FOHS 24 R B &t
N AN
7 WY o
. LR Y/ B2 o e e it e #iE
VA . HESCAFR HE R H B
(=) N (S FCh e (SECh N (SEH N (BECH
%5 % %5 5
9 1) 13 ) 24 {1 46 1)
A Olivine 2 22.22% 2 15.38% 2 8.33% 6 13.04%
Var-+ 0 0.00% 2 15.38% 0 0.00% 2 4.35%
[iiiva) Kyanite 2 22.22% 0 0.00% 0 0.00% 2 4.35%
KIS Corundum 1 11.11% 0 0.00% 0 0.00% 1 2.17%
MR A trace Px 1 11.11% 0 0.00% 0 0.00% 1 2.17%
R IImenite 1 11.11% 0 0.00% 1 417% 2 4.35%
i B Nepheline 1 11.11% 0 0.00% 1 417% 2 4.35%
21 A4 (PX) Pyroxene 2 22.22% 0 0.00% 1 417% 3 6.52%
W ROk (Opx) Orthopyroxene 3 33.33% 4 30.77% 5 20.83% 12 26.09%
R A (Cpx) Clinopyroxene 2 22.22% 0 0.00% 1 4.17% 3 6.52%
By sulfide 1 11.11% 0 0.00% 0 0.00% 1 2.17%
(Ve Coesite 6 66.67% 0 0.00% 0 0.00% 6 13.04%
XA Wollastonite 1 11.11% 0 0.00% 1 4.17% 2 4.35%
et Pseudowollastonite 0 0.00% 1 7.69% 2 8.33% 3 6.52%
RinAa Spinel 2 22.22% 0 0.00% 2 8.33% 4 8.70%
FL2E A 47 (wal) Wadsleyite 6 66.67% 6 46.15% 20  83.33% 32 69.57%
o ESSIRn lepidocrocite 0 0.00% 0 0.00% 1 4.17% 1 2.17%
bl .
- RHEES A Larnite 4 44.44% 5 38.46% 14 58.33% 23 50.00%
% AAH Jeffbenite 7 77.78% 0 0.00% 3 12.50% 10 21.74%
T fkk FeS 1 11.11% 0 0.00% 0 0.00% 1 2.17%
Ttk k Fe-carbide 1 11.11% 0 0.00% 0 0.00% 1 2.17%
JrRA wustite 1 11.11% 0 0.00% 0 0.00% 1 2.17%
e FEERT (PV) Perovskite 1 11.11% 0 0.00% 0 0.00% 1 2.17%
m ok el ferropericlase 0 0.00% 7 53.85% 0 0.00% 7 15.22%
s F5E(CH,) Methane 2 22.22% 4 30.77% 4 16.67% 10 21.74% AT HBE
F g
A (Ho) Hydrogen 0 0.00% 3 23.08% 1 417% 4 8.70%
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Fig. 5 Regional geological map of the Wafangdian kimberlite belt (a, modified after FU, 2020), plan geological map of
No. 50 pipe (b) and exploration profile of line 104 (c) (b and c, compiled after DING et al., 2016)

a— 5 BB A M BRI IAE SR RLE (B 4RI, b— 3 R MRS S0 (A 3E, B BUARCE ) A BRI 4 AR (% 4 NI,
c— WA 1% B R A AR i iR A R (G S NUA), TESS L
d— WA T & U MR B B (A e, T BORRCE ) AR B9 (A A e O S @ M), 1ESSfot
a—altered kimberlite (diamond-bearing) with ground breccia; b—kimberlite (without diamond) with subangular surrounding rock
complex composition (quartzite, carbonaceous slate) breccia; c—-Modified kimberlite (with diamond) with grinding breccia under
microscope, orthogonal polarizing; d—kimberlite (without diamond) with subangular surrounding rock complex composition (quartzite,
carbonaceous slate) breccia under microscope, orthogonal polarization.
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Fig. 6 Kimberlite with rounded breccias from No. 50 pipe of the Wafangdian, Liaoning
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