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Where Are Diamonds Found?
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The Kimberlite Connection

Distribution of kimberlites worldwide
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Diamond Source Regions
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Diamond — Lithospheric Probes
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Diamond Source Regions
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What Is the mantle oxygen fugacity?
2 Fe,Fe,Si,0,, = 4 Fe,SiO, + 2FeSiO, + O,
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Iron Disproportionation in Mg-
perovs'ﬁé?ovskite Cation Substitution

Fep +Aly < Mgj, +Sy

2+ 3+ O
3Fe" O Fe 03, serovsiite T Fe ..
Frost et al, Nature 2004



Upper Mantle is Oxidizing
ansition Zone & Lower Mantle are likely to be Reducing
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Carbon Speciation and Mantle Oxygen Fugac
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Redox Melting
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Redox Freezing
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Superdeep Diamonds
Juina Region, Brazll
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The LA Boundary — The Amazon Craton
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The LA Boundary - MT
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Juina Diamonds — Type |l
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rbon Isotopes Suggestive of Recycled Carb

Recycled organic carbon “Mantle” carbon
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Multi-phase, Composite Inclusions Common

majorite Mg-Pv

CF-phase NAL-phase

Polybaric Inclusion Crystallization



Subducted Oceanic Crust a Key Component

Mineral Mode (Volume %)
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Majorite Garnet Barometry
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Juina Majorite Garnets are ‘Eclogitic’

s (b) |
Majoritic Majoritic .
Garnet Garnet
O
10 Coll . Depth (km)
iti ollier4, Juin
< eclogitic 20 Ge00 400
< WG @
= “G(LQ\“ P 18
~— \ ¢ L I
c‘)" ' 5 YOI &0
Q + 14 OJ2
° < ,| O
harzburgitic 1'0 O Je
websteritic 34}
¢ ' L | l 32
0 5 10 15 20 25 56 } !
' 5 10 15

Cr,0, (Wt%)

Bulanova et al 2010(GPa)



Composite CaTiSi-rich (‘perovsite’) Inclusions

CaSiO3

7102 Ca(Si,T)Oo3

CaTio3”
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Composite CaTiSi-rich (‘perovsite’) Inclusio

bulk inclusions




erovskite from Juina excessively enriched in trace ele
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Calculated Melt Equilibrated with CaTiSi-Pv
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Testing the Model with CaTi-Pv from Juina-5
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Most enriched
Ca-Ti-perovskite (Juina-5)
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Cmelt= Cminer'al / Dmin/melt

Equilibrium Liquid
Ca-Ti-perovskite
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Crett / Co=oid = (1/F) x [ 1 - (1 - PF/D)]
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Cret / Cosoid = (1/F) x [ 1 - (1 - PFID?)]
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low F - original source
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Tracking Liquid Evolution

enriched Ca-perovskite

less-enriched Ca-perovskite

majorite

| [ Juina-5 inclusions
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o -

10" ¢ evolved Ca-perovskite after 7% fractional
10" [crystalhzatlon from melt in equilibrium with
enriched Ca-Pv
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another &% crystallization yields...
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Deep Carbon Cycling
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The LA Boundary - MT
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Perovskite Phase Relations
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