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Abstract: In recently years, the discovery of a superlarge diamond secondary deposit from the Marange diamond orefield in Zimbab-
we has aroused international cooperation between China and Zimbabwe activities in such aspects as geological exploration, mining, and
diamond cutting. Therefore, a systematic mineralogical investigation of the diamonds from Zimbabwe was performed to find their
characteristic features. It is found that the crystals display characteristic morphology and surface microstructures. The "cross" dissolution
pattern consists of a large number of tiny square—shaped etch pits distributed in  [100] direction on {100} faces. The red spots on the
surface are caused by selective growth of iron oxide minerals along the edges and at the corners of the etch figures. The results could
have reference value for studying the geochemical environment of the ore deposit.

Key words: Zimbabwe; diamond; morphology; surface characteristics; corrosion

o . 2006 (Marange )

“ ” ”

’ ’ o ’

, . 10 132000 11,

2011-04—11; :2011-06-13
( . 200811012)
(1959—-), , s

s . - E—mail:

lug@ngtc.gov.cn



30 10 : 1639

“« ” ”
[3-4]
o

, 2010 8 ¢ o

- 7, (ct), 10 o
B, , 2015 :
25% 5 N o

o 9 ’
b (o} 9’ 9
[6-8]
o b b o
“ ”
( 3 ) “ ”
Y ’ b
( “ ”
Y AY AY AY o
) “
9 b
“ ” ” “ ”
[} b

’

(Marange Diamond Fields) s N

(Chiadzwa) (Mutare West )2 o
C 1, (1)

) N (¢} ’

(2) : )

o [ o 5

) (3)



1640 GEOLOGICAL BULLETIN OF CHINA 2011

O igsmMsiR

¥ 1 YR 1 & i by s £ 1 g i (1] By
1A A T K M 1 JR LS A 1 e o A L
Fig. 3 Macro “cross” dissolunion pattern observed

Fig. 1  Map of the Marange diamond

on (100) surtace of a diamond crvstal
ore district in Zimbabwe

B2 LA G SRR 0y A W8 RGO 0,80~ 252 o

Fig. 2 Diamond crystals produced in the Marange sand deposit, Zimbabwe
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Fig. 4 Microphotograph showing the “cross™ dissolution pattern consisting

ot a large number of tiny square shaped etch pits in [100] direction

'||:JI'

L5 i B 1R 42 i e G 0 40 T E 03 55 £ — ) JAE o o
I 1z 5 Brown radianon stains and trigons seen on a (111) surface of a diamond crystal

BF &1 W W UL R !'-'_._ i #0100



1642 GEOLOGICAL BULLETIN OF CHINA 2011

4 DiamondView

(DiamondView!) . .
( 230nm) ,
lmm
’ s
’ ‘ Pl 6 G M 5 04 9 i W %8 3] %) 210 (o 122 RE o0

{'IL:. ] Rl.‘d areas or \}\nt\ SOMmetmes

observed on the surfaces of a diamond crystal

3 . , ,{110} , .
(111}

7 PoAv R+ b G MOEE T BB Y G R £ A R 42 A 20 Kk w1

T A6 ol (D B2 2R 41 A (100

Fig. 7 Microphotograph showing secondary red iron minerals

occurring along the edges and at the comers of etch figures on the surface of a diamond crystal



30 10 : “ i 1643

| Imm |

it dhamond



1644 GEOLOGICAL BULLETIN OF CHINA 2011

’ o [e]
{110} , , ,
o
N ’
9 o
8.13]
o
AY b b b
b N Y N N

[14-16] . 2%[19] o .
o
o 15%, 35%1
) , \Y N N
o Vance P
o “ 7 o
- DiamondView ,
[e] “ - - o
”
[e] “ 7 o
[100] s o 7 ,
) N \ o o
{100} “ 7
, )
[100] N N
9 “ " o b
o o N
5 )
o
’ 6
N N (Marange)
, N \ , ) o
o , )
s o
) N
N )
’ 9 o 9 “ 7
[17-18] o [100]



30 10

1645

[1]Rapaport M. Stop buying and selling blood diamonds, the Kimberley
process and world diamond council are a sham[J]. Rapaport Diamond
Report, February 2010: 8—9.

[2]Partnership Africa and Canada. Zimbabwe, diamonds and the wrong
side of history[M]. The diamonds and human security project, oc-
casional paper #18, 2009, 1—-15, www.pacweb.org/Documents/dia-
monds_KP/18_Zimbabwe.

[3]Celia W D. Africa’s diamond trade under scrutiny[M]. The New York
Times, November 3, 2009.

[4]Monitor to clear Zimbabwe diamonds[J]. Wall Street Journal, May
28, 2010.

[5]Krawitz A. KP—certified Marange diamonds auctioned in Harare [J].
Rapaport Diamond Report, August 12, 2010.

[6]Celia W D. Some stones from the Marange diamond fields in Zim-
babwe are gem quality, but many others are suitable only for industry
[J]. The New York Times, June 21, 2010.

[7]0rlov Yu L. The Mineralogy of the Diamond[M]. Wiley—Interscience
publication, John Wiley & Sons, Inc. New York, 1977.

[8]Stachel T, Harris J] W. The origin of cratonic diamonds—Constraints
from mineral inclusions[]]. Ore Geology Reviews, 2008, 34: 5—-32.

[9]Collins A T. Color centers in diamond(J]. The Journal of Gemmolo-

gy, 1982, 18: 37-75.

[10]Hardy J. Sir William Crookes’ green diamond([J]. Gems & Gemolo-
gy, 1950, 6: 317—320.

[11]Lu T, Odaki T, Yasunaga K, et al. A fancy reddish brown diamond
with new optical absorption features[J]. The Journal of Gemmology,
2008, 31: 73=76.

[12]Christopher M W, Martin C, Paul M S. De beers natural versus
synthetic diamond verification instruments[J]. Gems & Gemology,
1996, 32: 156—169.

[13]Sunagawa I. Morphology of natural and synthetic diamonds: Materi-
als Science of the Earth’s Interior[M]. Terra Scientific Publishing,
Tokyo, Japan, 1984:303—330.

[14]Klein—BenDavid O, Wirth R, Navon O. TEM imaging and analy-
sis of microinclusions in diamonds: a close look at diamond—grow-
ing fluid[J]. American Mineralogists, 2006, 91: 353—365.

[15]Weiss Y, Kessel R, Griffin W L, et al. A new model for the evolu-
tion of diamond —forming fluids: Evidence from microinclusion —
bearing diamonds from Kankan, Guinea[]]. Lithos, 2009, 112S: 660—
674.

[16]Welbourn C M, Rooney Marie—Line, Evans D J F. A study of dia-
monds of cube and cube —related shape from the Jwaneng mine(J].

Journal of Crystal Growth, 1989, 94: 229—252.

[17] , , ,
M. , 1996.
[18] : : : M.
, 1991.
[19] . 0. , 2006,
(3):64—66.
[20] . -

, 2002, (4):13—18.
[21]Vance E R, Harris ] W, Milledge H J. Possible origins of ?—damage
in diamonds from kimberlite and alluvial sources[J]. Mineralogical

Magazine, 1973, 39: 349—-360.



