
Kimberlites 

consistent v/ith a Jurassic aqe of diatreiiic em¬ 
placement. 
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CARBONATE TUFF FROM MELKFONTEIN, EAST 
GRIQUALAND, SOUTH AFRICA 
N. Z. BOCTOR, F.R. BOYD, P.H. NIXON 
Geophysical Laboraatory, 2801 Upton St. NW, Washington, DC 20008 

The Melkfontein carbonate tuff overlies the 
southern slopes of a ridge of Beaufort sand¬ 
stone that is cut by Karro dolerite intrusions. 
The tuff is considered a remnant of a volcano 
and is believed to have erupted at a relatively 
recent age (63 M.Y.), in comparison to the near¬ 
by kimberlitic intrusions. 

The carbonate tuff is composed of calcite that 
encloses numerous xenocrysts of garnet, clino- 
pyroxene, amphibole, mica, and plagioclase to¬ 
gether with "cognate" magnetite, apatite, and 
zircon crystals. Garnet is iron-rich (Mg/Mg + 
Fe"^^ 0.40 - 0.54, Ti02 0.04 - 0.2 wt %, Cr203 
O. 01 - 0.07 wt%) . Clinopyroxene (Mg/Mg + Fe‘'‘2 
0.45 - 0.68, Ca/Ca + Mg 0.54 - 0.57) is sodic, 
containing 3.0 to 6.5 wt % Na20. Alkali amphi¬ 
bole (Na20 4.0 - 4.5, K2O 1.2 - 1.4, Ti02 1.2 - 
1.7 wt %) occurs as discrete xenocrysts or as 
rims on clinopyroxene. Biotite is iron-rich 
(Mg/Mg + Fe'*'^ 0.51 - 0.62) and contains 1.5 to 
2.4 wt % Ti02. Plagioclase occurs as discrete 
xenocrysts of albite (Abgg ]_AnQ gOr^^ q) or as 
crystals of andesine (Ab7Q 2^27 5®^2 3^ 
attached to large garnet xenocrysts. The mineral 
chemistry of clinopyroxene, garnet, amphibole, 
and mica in the Melkfontein tuff is different 
from that reported for these minerals in carbon- 
atites (or kimberlites). It is similar, however, 
to the mineral chemistry reported for these min¬ 
erals in garnet granulite xenoliths from Lesotho 
kimberlites (Griffin et al., 1979), Such simi¬ 
larity suggests that they are derived by dis¬ 
aggregation of garnet granulite xenoliths from 
the lower crust at Melkfontein. The occurrence 
of "cognate" magnetite (1.7 - 8.6 wt % MgO, 
1.4 - 7.8 wt % Ti02, <0.01 wt % Cr203), apatite, 
and zircon in the Melkfontein tuff suggests 
some similarity to carbonatites. 

C8 
THE OPAQUE OXIDES OF THE WESSELTON MINE 
KIMBERLITE, KIMBERLEY, SOUTH AFRICA. 
S.R. SHEE 
Department of Geochemistry, University of Cape Town, Private Bag, 
Rondebosch, Cape, Republic of South Africa. 

The Wesselton Mine is one of four operating 
diamond mines in Kimberley, South Africa. It 
yields approximately 330000 carats of diamonds 
a year. The Wesselton kimberlite pipe has had 
a complex geological history and excluding 
minor dykes and sills, 9 or possibly 10 diff¬ 
erent kimberlite intrusions have been recog¬ 
nised between the 435 and 1020 metre levels. 
In addition two major areas of contact brec¬ 
cias occur below the 660 metre level (Clement 
pers. comm.). 

The kimberlites have been examined petrogra- 
phically with particular emphasis on the opa¬ 
que minerals in the groundmass. These mine¬ 
rals are spinels, ilmenite, perovskite and 
rutile. Representative microprobe analyses 
of these minerals have been obtained. 

Subhedral to euhedral groundmass spinels in 
the Wesselton mine kimberlites range in size 
from 0,002mm to 0,1mm but are usually 0,04mm. 
They exhibit a normal magmatic trend and evol¬ 

ve from low Ti02 , high Cr2 O3 cores (picrochro- 
mites) to low Cr2 O3 , high Ti02 and Fe2 03 rims 
(titanomagnetite). Despite some chemical over¬ 
lap, spinels from different kimberlite intru¬ 
sions can be distinguished from one another. 
The Wesselton spinels do not show a zonation 
trend from titanomagnetite cores to magnesium 
pleonaste rims similar to that described for 
the De Beers kimberlite by Pasteris (1 980). 

Ilmenite xenocrysts and primary groundmass il- 
menites in the Wesselton kimberlites are cha¬ 
racterised by high MgO and Cr2 O3 contents, the 
highest MgO contents occuring in the groundmass 
ilmenites. Both varieties of ilmenite display 
reverse zonation with rims more magnesium than 

cores. 
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MAGMA MIXING IN THE EVOLUTION OF KIMBER¬ 
LITE : COMPOSITIONALLY DISTINCT MEGACRYST 
SUITES FROM S.W. PENNSYLVANIA, USA. 
ROBERT H. HUNTER AND LAWRENCE A. TAYLOR Depart¬ 
ment of Geological Sciences, University of Tennessee, Knoxville, TN 
37996. USA 

Megacryst populations recording a fractionation 
interval within kimberlitic melts have been documented 
from many occurrences; a locality in Pennsylvania 
records a magma-mixing event involving a fractionated 
melt and a less evolved, perhaps parental, melt. 
Furthermore, there is complete documentation of the 
subsequent evolution of the hybrid melt to its final 
crystallization. 

Two compositionally distinct populations of 
megacrysts and phenocrysts occur: (Da primitive suite 
composed of Cr-garnet and olivine (Fo 92-90), the 
latter containing inclusions of Cr-garnet, Cr-diopside, 
enstatite, and immiscible sulphide blebs; and (2) a more 
evolved suite consisting of Cr-poor garnet, olivine (Fo 
85-83), and megacrysts and inclusions of picroilmenite. 
The two populations are compositionally similar to 
different stages of the fractionation sequence of 
kimberlites possessing a continuum of megacryst com¬ 
positions (e.g., the Monastery kimberlite), particularly 
with regard to the compositions of co-precipitoting Cr- 
poor garnet and picroilmenite. Reverse Mg-zonation in 
ilmenite megacryst rims and zonation in all olivine rims 
to an equilibrium composition of Fo 88 provide tangible 
evidence for mixing of the two populations and their 
host melts. Ilmenite, identical in composition to that in 
the re-equilibrated megacryst rims, was a liquidus 
phase in the hybrid melt, followed paragenetically by 
Cr-spinel, then Ti-magnetite; Cr-, Ti-phlogopite, zoned 
to Ti-phlogopite is the dominant mafic silicate phase. 

P-T calculations on garnet Iherzolite xenoliths 
indicate formation of the kimberlitic melt at 53-55 kb 
and I320-I350OC; values from the megacrysts indicate 
that the mixing took place at lower temperatures 
(I I70-I200OC). 

Mixing calculations verify the mineral evolutions 
observed and have allowed an assessment of the 
relative proportions of the melts involved in the mixing. 
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LES ROCHES ULTRAPOTASSIQUES (LAMPRO- 
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Institute de Geologia (C.S.I.C.), Madrid, Espana. 
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Dans la region volcanique neogene du Sud-Est 
de I'Espagne, se trouvent associees espatial et 
temporellement des roches calco-alcalines, shosho^ 

nitiques et ultrapotassiques. 

Les lamproites se presentent en pipes de diame- 
tre reduit 1 km) et exceptionellement comme des 
laves. Essentiellement, elles sont constituees 

par de 1’olivine (Fog2-Fo73), de la phlogopite, 
du clinopyroxene (En5^Fs4Wo43-En45Fsi3Wo4i) et 
des proportions variables, selon le degre de 
cristallinite, de la richterite potassique, de la 
sanidine et du verre; dans quelques types, des 

orthopyroxenes (En85Fsi2Wo3-En72Fs25Wo3) et de la 
leucite peuvent apparaltre. Sur la‘ base des com¬ 
positions normatives, on peut distinguer quatre 
types de lamproites: jumillites (avec ol et Ic 
normatives), cancalites (avec ol normative), fo£ 
tunites (avec <5% de ol ou q normatives) et veri- 
tes (avec >5 de q normative). Tous ces types mon- 
trent une haute relation Mg/Mg+Fe2+ (0,82-0,72), 
des hauts contenus en Ni ,Cr,K20,8205,Ba,Sr,Th et 

Zr, et un bas teneur en AI2O3 et CaO. 

Les particularites de ces roches ne peuvent- 
-pas s’expliquer par des simples processus de 
cristallisation fractionnee a partir d’un magma 
commun, et non-plus par la variable fusion partie 

lie d'un manteau peridotitique standard. Par cen¬ 
tre, quelques donnees mineralogiques et chimiques 
son favorables au melange des magmas de differenie 
composition. Les calculn effectues a ce sujet 
avec les elements majeu:s, indiquent que les qua¬ 
tre types de lamproites du Sud-Est de I’Espagne 

pourraient avoir ete origines par le melange,dans 

des proportions variables, d'un magma shoshoniti- 
que et d'un autre de type kimberlitique. 

C11 
THE ULTRAPOTASSIC ROCKS OF THE BETIC COR¬ 
DILLERA, SPAIN 
S. CAPEDRI, G. VENTURELLI, G. Dl BATTISTINI 
Instituto di Mineralogia, Parma, Italy 

The ultrapotassic rocks of SE Spain are re¬ 

investigated mainly on the basis of new geo¬ 

chemical and mineralogical data.The rocks are 

characterized by phlogopite,olivine,sanidine, 

+biotite,+clinopyroxene,+orthopyroxene,+ K-rich 

amphibole.+glass.Phlogopite is present both as 

phenocrysts and as microcrysts(Phi and Ph2): 

Ph2 has Ti and Fe/Mg higher than Phi. Only in 

some case the chemistry of phlogopite is rela¬ 

ted to the degree of fractional crystallization. 

Four different kinds of biotite have been found, 

lowTi-biotite associated with crustal xenoliths 

unstable biotite(Bl), phenocrysts(B2),micro¬ 

crysts ( B3 ). Sometimes Ph and B coexist together. 

The rocks have low - moderate A1^0^( 8.9-12.8) , 

low Fe/mg ratio, Nb/Y =l,high contents of Zr,P, 

Th,Ce,Ba,Ni,Cr, and low Sc and Y values. Many 

rocks exhibit(Na+K)/Al(atoms) major than unit. 

Frequently the investigated outcrops are geo- 

chemically well identified. Nevertheless,che¬ 

mical variations between the different out¬ 

crops are gradual. The petrogenesis of these 

rocks is really difficul to explain.The magmas 

generated in the mantle, but crustal contami¬ 

nation or magma mixing largely influenced the 

rock chemistry. The fluids too possibly played 

an important role during the petrogenesis and 

produced selective enrichment of several ele¬ 

ments . 
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TRACE ELEMENT GEOCHEMISTRY OF K-RICH LA¬ 
VAS FROM ALBAN HILLS, ROMAN COMAGMATIC 
PROVINCE (Italy) 
PECCERILLO A., POLI G., TOLOMEO L. 
Instituto di Mineralogia, Petrografia e Geochimica, Via La Pira 4, Flor¬ 

ence, Italy 

Quaternary K-rich volcanics are widespread in the 
Rotiaii-Neapol i ian area.Based on irtijor and trace e = 
lement abundances a potassium series(KS) and a hi= 
gh-potassium series (HKS) have been distinguished. 
KS rocks are represented by alkali basalts, tra = 
chybasalts, latites and trachytes which have lower 
enrichment in K and other incorrpatible elements 
with respect to leucitites, 1 eucite-tephrites and 
leucite-phonolites which make up the HKS. At Alban 
Hills together with predominant pyroclast i cs, leu = 
cititic and tephritic leucititic lava flows occur. 

On 22 selected Alban lava sarrples rrajor element, 
Cs ,Rb, Sr ,Hf ,Ta ,Th, Sc ,Cr ,Co ,Ni and REE contents ha = 

ve been determined.SiOg ranges bet.ween40-49%,K20= 
5-10% ca,k'gv=37-69. Cs(4.8-6lppm) ,Rb(47-540ppm) ,Sr 
(1090-2700ppm),Th(36-130ppm) and LREE display all 
high values.REE patterns are strongly fractiona= 
ted for both light and heavy REE with a signifi= 
cant negative Eu anomaly.The ferrormgnesian eleme= 
nts are variable and,except for Co, positively cor= 
related vdth N^y.The obtained data indicate that 
ihe K-ricli volcanistn of Alban Hills is the prcduct 
of low degree of melting of a LlLE-enriched garnet 
-peridot i tic imntle.The observed elemental varia = 
tions have been produced by low-pressure fractio= 
nation with separation of cpx,leucite and spine 1 
as imin phases.The distribution patterns of Alban 
Hills lavas nonralized against a primordial rrant = 
le composition are similar to those observed in 
1eucite-bearing volcanics from Aeolian arc, where 
these rocks are associated with shoshonitic volca= 
nics and both follow calc-alkaline rragrrat i sm.Thi s 
supports the view that the K-rich magmatism of 
Rorran cormgiTHtic province represents the latest 
stage of a subduction-related volcanic cycle. 
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KIMBERLITE AND LAMPROITE DYKES, WEST 
GREENLAND. IMPLICATIONS FOR MELTING OF 
RICHTERITE, PHLOGOPITE AND CLINOPYROXENE 
IN A UL ENRICHED MANTLE. 
O. STECHER and P. THY. 
Nordicx Volcanological Institute, University of Iceland, 101 Reykjavik, Ice¬ 

land. 

Thin kimberlite and lamproite dykes are exposed 
in the Precambrian rocks of the Sissimiut area, 
central West Greenland. The dykes are remarkab¬ 
le fresh and show evidence of multible intrusi¬ 
ons. The kimberlites are characterised by oli¬ 
vine megacrysts with groundmass perovskite and 
spinel, and contains olivine-phlogopite-ilmenite 
nodules. Two types of lamproites have been dis¬ 
tinguished. The most conmen type is pseudoleucite 
,rutile-, +/- olivine-bearing. The second is a 
MARID type with richterite, rutile, Mn-ilmenite, 
and megacrysts of clinopyroxene. 

Geochemically ttie kimberlites are distinguis¬ 
hed from the lamproites by higher MgO,FeO,CaO, 
CO,j ,Cr ,Ni ,Co and Cu contents, and lower amounts 
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