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Abstract: China’s two major natural diamond-producing mines-Shandong Mengyin and Liaoning Fuxian produce a large quantity
of high-quality diamonds. EA-IRMS (Isotope Ratio Mass Spectrometry connected with Elemental Analyzer) analyses reveal
that these single-crystal diamonds ubiquitously bear carbon isotope zonation. And in both localities, the carbon isotope zonation
is more apparent in solid inclusion-bearing diamonds than in non-inclusion diamonds. Carbon isotope nature in Chinese dia-
monds also demonstrates that these diamonds-forming carbons were derived from mantle, with no equivocal evidence for the in-
volvement of crust carbons derived from the recycling of the surface sediments.
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Fig. 1 Carbon isotopes (%) in natural diamonds from Mengyin and Fuxian kimberlites
3 (20)
, etal., 1984; Boyd et al., 1987, 1992; Galimov,
, . 1991; Pearson et al. , 1994). )
(MORB)
(OIB) (Exley et al., 1986; Pearson et
BCC 2), al., 1994) (Faure, 1977; Santos
(8% C a and Clayton, 1995)
—13%~0%) (Deines, 1980; Swart et al. , 1983; « 2.
Deines et al. . 1984, 1987, 1991, 1997; Javoy /

( 2) (Deines et al. , 1991, 1993,
1997; Galimov, 1991; Pearson et al., 1994;

Schulze et al. , 1997),

(_35%0'\’2- 5%0)7 ’
1 1 1 ’
-50 -40 -30 -20 -10 0 10 12 C(Faure,
orec) 1977) (Faure, 1977)
& SR SRl T USRI R ’ aute :
[o] fi% KpEEE [0 RIEIRATIRE AT
2 ( :
.1991) 1000 C ( ., 1999).
Fig. 2 The range in carbon isotopes in Chinese natural dia- 2C ( BC)
monds and the host kimberlites from the North China R

(Deines, 1980;

Swart et al. , 1983; Deines et al. , 1984, 1987, 1991, 1993, 1997;
Javoy et al., 1984; Boyd et al., 1987, 1992; Galimov, 1991;

Pearson et al. , 1994; Schulze et al. , 1997). (OIB+
(Exley et al. , 1986; Pearson et al. , 1994) .

MORB)

(Daniels et al. , 1996)

(Faure, 1977; San-

tos and Clayton, 1995) ( 2)
b



41

(Harris et al. ,
1994; Meyer et al. ,» 1994)

(
, 1991)
C 2.
(460 Ma)
Holloway Lowry,D. )
References

Boyd, S. R. , Mattey, D. P., Pillinger, C. T. , et al. , 1987.
Multiple growth events during diamond genesis: An in-
tegrated study of carbon and nitrogen isotopes and ni-
trogen aggregation state in coated stones. Earth Planet.
Sci. Lett. ,86(2—4) :341—353.

Boyd,S. R. , Pillinger, C. T. , Milledge, H. J. , et al. ,1992. C
and N isotopic composition and the infrared absorption
spectra of coated diamonds: Evidence for the regional
uniformity of CO.-H;O rich fluids in the lithospheric
mantle. Earth Planet Sci. Lett. ,109(3—4) :633—644.

Chen, M. H. ,Lu,F. X. , Zheng, J. P. ,1999. Cathodoluminis-
cence features of diamond in Fuxian, Liaoning Province
and thier implications. Earth Science—Jowrnal of Chi-
na University of Geosciences »24(2):179—182 (in Chi-
nese with English abstract).

Daniels, L. R. M. , Gurney, J. J. , Harte, B. , 1996. A crustal
mineral in a mantle diamond. Nature,379:153—156.

Deines, P. , 1980. The carbon isotopic composition of dia-
monds: Relationship to diamond shape, color, occurrence
and vapour composition. Geochim. Cosmochim. Acta, 44
(10):943—961.

Deines, P. , Gurney, J. J. , Harris, J. W., 1984. Associated
chemical and carbon isotopic composition variations in
diamonds from Finsch and Premier kimberlite, South
Africa. Geochim. Cosmochim. Acta ,48(2) ;325—342.

Deines,P. , Harris,J. W. ,Gurney, J. ]J. ,1987. Carbon isotop-
ic composition, nitrogen content and inclusion composi-
tion of diamonds from the Roberts Victor kimberlite,
South Africa: Evidence for *C depletion in the mantle,
Geochim. Cosmochim. Acta,51(5) :1227—1243.

Deines, P. , Harris, J. W. , Gurney, J. J. . 1991. The carbon
isotopic composition and nitrogen content of lithospher-
ic and asthenospheric diamonds from the Jagersfontein
and Koffiefontein kimberlite, South Africa. Geochim.
Cosmochim. Acta,55(9) :2615—2625.

Deines,P. , Harris, J. W. , Gurney, J. J. , 1993. Depth-related
carbon isotope and nitrogen concentration variability in
the mantle below the Orapa kimberlite, Botswana, Afri-
ca. Geochim. Cosmochim. Acta,57(12) ;2781 —2796.

Deines, P. , Harris,J. W. ,Gurney, J. J. ,1997. Carbon isotope
ratios, nitrogen content and aggregate state, and inclu-
sion chemistry of diamond from Jwaneng, Botswana.
Geochim. Cosmochim. Acta,61(18) :3993—4005.

Exley,R. A. ,Mattey,D. P. ,Clague,D. A. ,et al. ,1986. Car-
bon isotope systematics of a mantle “hotspot”: A com-
parison of Loihi Seamount and MORB glasses. Earth
Planet. Sci. Lett. ,78(2—3) :189—199.

Faure, G. , 1977, Principles of isotope geology (Indedition).
John Wiley & Sons,U. S. A. ,589.

Galimov, E. M. , 1991. Isotope fractionation related to kim-
berlite magmatism and diamond formation. Geochim.
Cosmochim. Acta,55(6) :1697—1708.

Harris,J. W. ,Duncan,D. J. , Zhang, F. ,et al. ,1994. The physi-
cal characteristics and syngenetic inclusion geochemistry of
diamonds from Pipe 50, Liaoning Province, People’ s Re-
public of China. In; Meyer, H. O. A. , Leonardos, O. H. ,
eds. ,Proc 5th Int. Kimb. Conf. 1. Diamonds: Characterisati-
on, genesis and exploration, 106—115.

Javoy.M. ,Pineau,F. , Demaiffe, D. , 1984. Nitrogen and car-
bon isotopic composition in the diamonds of Mbuji Mayi
(Ziire). Earth Planet. Sci. Lett. ,68(3):399—412.

Miao, Q. ,Liu,G. L. ,Lu, Q. , 1991. Discoverery of new com-
plex inclusions in diamond and their genesis. Geological
Science and Technological Information, 10 (Suppl. ) :
117—124 (in Chinese with English abstract).

Meyer, H. O. A. , Zhang, A. . Milledge, H. J. . et al. , 1994.
Diamonds and inclusions in diamonds from Chinese
kimberlites. In: Meyer, H. O. A., Leonardos, O. H. ,
eds. ,Proc 5th Int. Kimb. Conf. 1. Diamonds; Characteri-
sation, genesis and exploration, 98—105.

Pearson,D. G. , Boyd, S. R. , Haggerty, S. E. , et al. , 1994,
The characterization and origin of graphite in cratonic
lithospheric mantle: A petrological carbon isotope and
Raman spectroscopic study. Contrib. Mineral. Petrol. ,
115.449—466.

Santos, R. V., Clayton, R. N. , 1995, Variations of oxygen
and carbon isotopes in carbonatites. Geochim. Cosmo-

chim. Acta,59(7) :1339—1352.



42 —

34

Schulze, D. J. , Galley, J. W. , Vilijjoen, K. S. , et al. , 1997.
Carbon isotope composition of graphite in mantle eclo-
gites. J. Geol. ,105:379—386.

Swart, P. K. , Pillinger, C. T. , Milledge, H. J. , et al. , 1983.
Carbon isotopic variation within individual diamonds.
Nature,303:793—795.

Zheng, Y. F. ,1999. Mantle stable isotope geochemistry. In:
Zheng, Y. F., ed., Chemical geodynamics. Science
Press, Beijing,62—118 (in Chinese).

Zhu. Y., Mao, Z. H. , 1991. Preliminary investigation geo-
chemical property of kimberlite isotope in Shandong.
Geological Science and Technological Information, 10
(Supl. ) :77—84 (in Chinese with English abstract).

s

’

,1999.

24(2): 179—182.

] ’

117—124.
,1999.

,1991.

,1991.

,10(

» 10 (
,62—118.
): 77—384.

)



