V- Diamond Deposits in Kimberlites and Lamproites
Kimberlites: Kimberlites are potassic ultramafic rocks with a characteristic porphyritic texture, consisting of phenocrysts of olivine and phlogopite in a matrix of serpentinized olivine, phlogopite, carbonates, diopside, perovskite, ± garnet ± ilmenite ± enstatite.

Lamproites: Are porphyritic, peralkaline, volatile rich, ultrapotassic, volcanic to hypabyssal rocks. The most common phenocrysts are olivine, phlogopite, Cpx, and amphibole.
Morphology: 
· The kimberlites and lamproites occur in funnel or carrot shaped pipes known as diatremes. 
· The diatremes terminate at the surface in maars.

· These pipes crosscut a variety of rock types of different ages, but the diamondiferous ones always seem to crosscut old cratons (> 1.5 Ga).

· The kimberlites and lamproites contain rounded xenoliths of eclogite (type A) and garnet peridotite derived from the mantle.

· Lamproitic diatremes are shallower and wider than kimberlitic ones.

· The diamonds occur in eclogite and peridotite pods included in these pipes, or as crystals within the kimberlite or lamproite, where they may be either xenocrysts or phenocrysts.

Age: 
The age of the kimberlite and lamproite is quite variable, and could be as young as 20 Ma. The diamonds are considered to have been much older, based on dating some inclusions of garnet in them.
Economic aspects: 

· Measured in carats (~ 0.2 g).
· Grade is not necessarily the most important aspect, but rather the gem quality, or the % of diamonds of gem quality

· 50% of diamond production is industrial grade.

· Central Selling Organization: a very successful cartel.

· Main producers: Australia and the “Congos”!

· “Conflict diamonds”.

· Synthetic diamonds: now account for 70% of total annual production!
Constraints for a genetic model:
· Depth of generation: 100 – 300 km.
· Require areas of thick continental crust, and a source of C.

· Some C recycled by subduction of crustal material as indicated by (13C measurements; note different signatures for eclogitic vs. peridotitic diamonds.

· Some diamonds in alkali basalts, ophiolites and andesites!

· Usually confined to old (Archean) crustal areas, although some occur in Proterozoic terranes.

Origin:

· A discontinuous diamondiferous layer exists in the upper mantle at a depth of 132 – 208 km below continents and 121 – 197 km below oceans.

· C is supplied to this zone in part through subduction, underplating may be invoked, and helps explain why diamonds are more common under old thick crust.
· T in this layer reaches 1200 – 1600°C

· Rapid ascent (70 km/hr) of a magma (any type!) through this diamondiferous zone allows it to sample it, especially if this magma is volatile rich. Facilitated by low viscosity of alkalic magmas.

