
Kimberlites 

resulting metastable textures probably owe 
their preservation to the relatively rapid 
transport of nodules to the surface in kimber¬ 
lite magma. Garnet exsolution from pyroxene 
could have been facilitated by (decreased tem¬ 
peratures accompanying kimberlite cooling. 
Formation of peridotite suite garnet by the 
above pyroxene-spinel reaction also may have 
been induced by decreasing temperatures; how¬ 
ever, locally higher pressures possibly associ¬ 
ated with tectonic adjustments related to 
intrusion of kimberlite may have perturbed the 
garnet-spinel phase boundary triggering crys¬ 
tallization of garnet at shallower mantle 
depths. (Study supported by Earth Sciences 
Section of NSF, Contract EAR-7810775) 
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GARNET-PYROXENITES ASSOCIATED WITH THE 
ULTRAMAFIC ROCKS: ECLOGITES, ARIEGITES, 
GRIQUAITES OR GROSPYDITES? 
P. ANDRIEUX and J. KORNPROBST 
Departement de Geologie, LA 10 et lOPG - 5, rue Kessler 63038 Cler- 
mont-Fd 

Garnet(py-al) + clinopyroxene associations 
related to raetamorphic rocks were termed 
"eclogites" by Hauy (1822). this appellation 
designs also various gt-cpx assemblages related 
to ultranafic bodies or xenoliths. So the same 
appellation classify different types of gt-cpx 
bearing rocks whereas different names are still 
used to qualify the same class of rocks. It is 
suggested ; 
1- To keep "eclogite" for rocks associated with 
high-pressure/low-temperature metamorphic units. 
Most of them are saturated in silica and the 
clinopyroxene is .Td.rlch and Ca.Ts-poor. Silica 
undersaturated compositions nay involve corundum 
in their parageneses. 
2- To consider the high pressure/ high 
temperature gt-cpx rocks : 

a) As "ariegites" when orthopyroxene and 
spinel are also abundant phases. The ariegites, 
characterizing the high pressure subfacies of 
splnel-lherzolite facies (O'I’ara, 1*167), would 
breakdown at higher pressure to give 
gt-harzburgites or -wehrlites. 

b) As "griquaites" when clinopyroxene and 
garnet are the main phases <plus or minus 
spinel). The griquaites equilibrated in the 
ariegite subfacies as well as in the 
garnet-lherzolite facies. 

c) As "grospydltes" when garnet and 
clinopyroxene are associated with kyanite and/or 
corundum. Such rocks are characterized by 
Ca-rich garnet with Ca.Ts and Jd.rich 
clinopyroxene ; giving a larger acceptation to 
this word than previously defined by Bobriyevich 
et al. (1960), the grospydltes would involve 
most of corundum and kyanite eclogites 
associated with kimberlites. They cristallizcd 
at very high pressure in the ariegite subfacies 
or in the garnet-lherzolite facies. 
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PETROLOGY OF A SUITE OF ECLOGITE INCLU¬ 
SIONS FROM THE BOBBEJAAN MINE, SOUTH 
AFRICA: 
I. MAJOR PHASE CHEMISTRY 
J. R. SMYTH, and F.A. CAPORUSCIO 
Geology Group, Los Alamos National Laboratory Los Alamos, NM 87545 
USA 

A suite of more than forty eclogite samples 
from the Bobbejaan kimberlite, near Bellsbank, 
South Africa, has been examined in thin section 
and major phases have been analysed by electron 
microprobe. Most samples are biminerallic 
eclogites, although a few contain up to 20% 
apparently primary phlogopite. Primary 
accessory phases include sulfides (pyrrhotite, 
pentlandite, chalcopyrite), kyanite, rutile, 
and graphite. Also, two corundum grospydltes 
are described in a companion paper. 

Some systematic trends are observed in the 
major-element chemistry of the principal phases. 
1) The more calcic garnets occur with the more 
aluminous clinopyroxenes, and conversely, the 
more Fe- and Mg-rich garnets occur with the 
more aluminum-poor clinopyroxenes. 
2) When temperatures are estimated from the 
Fe-Mg distribution between garnet and clino¬ 
pyroxene, the highest apparent temperatures 
correlate with the highest Fe contents of both 
clinopyroxene and garnet, and the lowest 
temperatures correlate with the most calcic 
garnets and aluminous clinopyroxenes. 

It is postulated that these inclusions are 
a suite (or suites) of igneous eclogites 
derived by magmatic differentiation at 
pressures between 25 and 40 Kbar. If this 
is true, the generalized chemical trends 
observed may be representative of high 
pressure differentiation within the alkali 
basalt system. 
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PETROLOGY OF A SUITE OF ECLOGITE INCLU¬ 
SIONS FROM THE BOBBEJAAN MINE, SOUTH 
AFRICA: 
II. TWO UNIQUE CORUNDUM GROSPYDITES 
J.R. SMYTH and F.A. CAPORUSCIO 
Geology Group, Los Alamos National Laboratory, Los Alamos, NM 87545 
USA 

Two small corundum grospydite inclusions 
from the Bobbejaan kimberlite, near Bellsbank 
South Africa, have been observed in thin sec¬ 
tion and analyzed by electron microprobe. One 
sample (SBB-2H) contains approximately 60% 
garnet (Gr42Pyq7Almi5), 35% clinopyroxene 
(Jd52Di33CaTS7y, 5% kyanite, and less than 
one percent corundum. The second (SBB-3P) 
contains 58% garnet (6r48Py37Almig), 25% 
clinopyroxene (JdccDiqgCaTSg), 14% kyanite, 
and 3% corundum. ^Tn Both samples most corun¬ 
dum is observed as inclusions in kyanite, but 
in the second sample it is also observed as 
inclusions in garnet. In neither sample is 
corundum observed in contact with pyroxene. 

In this second sample clinopyroxenes are 
observed to include lamellae of both kyanite 
and garnet in an apparent exsolution texture. 
If the kyanite and garnet lamellae in this 
clinopyroxene were once a single pyroxene, it 
would have a composition of approximately 30% 
CaAl2Si40i2> jadeite, and 20% diopside. 
Such pyroxene compositions have not been 
reported in kimberlite eclogites but may be 
stable at pressures in excess of 40 Kbar. 

It is postulated that these two grospydites 
formed by magmatic differentiation within the 
eclogite system at pressures between 40 and 
60 Kbar and subsequently re-equilibrated at 
pressures between 25 and 35 Kbar. The initial 
phases were garnet, clinopyroxene, and corun¬ 
dum, plus possible kyanite. Breakdown of the 
CaAl2Si40^2''^''d^ pyroxene to form clino- 
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pyroxene, garnet, kyanite, and silica gave 
rise to the garnet and kyanite lamellae in 
the clinopyroxene. The excess silica from 
the reaction would have reacted with corundum 
to form kyanite in the observed texture. 

D10 
PETROLOGY OF A SUITE OF ECLOGITE INCLU¬ 
SIONS FROM THE BOBBEJAAN MINE, SOUTH 
AFRICA. III. PARTIAL MELTING, RECRYSTALLIZA¬ 
TION AND P-T TRAJECTORIES 
F.A. CAPORUSCIO, J.R. SMYTH 
Earth & Space Sciences Division, Los Alamos National Laboratory, Los 

Alamos, NM 87545 

estimate the pressure and temperature of r^quil- 
ibnum of the rock. 

Four reactions involving six components ore 
likely to have determined an invariant point for 
the assemblage. 

(1) Kyn + 2Cpx Cos + Gt + En 
(2) 3 Cos + Phi -- San + 3En + HpO 
(3) 3 Kyn + 6 Cpx + Phi San + '3 Gt + 6 En + 

HO 
(4) 6'^Cos + 3 Gt + Phi San + 3 Kyn + 6 Cpx 

+ HO 
Using tat^lated as well as estimated tberfno- 
dynamic data for the phases, the calculated 
values for equilibrium temperatures and pres¬ 
sures for the reactions yield an invariant point 
for the assemblage at a depth of about 104 km 
(32 kbars) and a temperature near 1180 K. 

A suite of eclogite nodules from the Bobbejaan 
Mine near Bellsbank, South Africa, all show par¬ 
tial melt textures and evidence of recrystalliza¬ 
tion at intermediate pressures. Most of the 
nodules are typical bimineralic eclogites that 
are associated with kimberlites, however some may 
contain primary phlogopite. Accessory phases are 
rutile, pyrrhotite and pentlandite. Jadeite 
components in unaltered clinopyroxene cores range 
from 15% to 40% by weight and may contain appre¬ 
ciable Ca^ ^ A1 Si^O^ (to 10 wt%). Garnet cores 
can contain up to /5 mol% pyrope but commonly 
have subequal pyrope and almandine components 
with up to 40% grossularite. 

The epitaxial recrystallization rim’s of the 
phases show very different compositions from the 
cores. Clinopyroxene rims show low qadeite (to 5 
wt%) and higher Ca-Tschermaks components; stoi¬ 
chiometry calculations indicate up to 12 wt% 
acmite and the absence of Ca^ ^ AlSi^O^. Recrys¬ 
tallization phases around garnet rims are pri¬ 
marily orthopyroxene and spinel. The following 
recrystallization reactions are typical for these 
cl inopyroxene and garnets: 

(cpx) CaAl ^Sit-CaAl ^SiOg + 2Si02 

(gt) Mg^Al ^Si 2^4 ^MqSiO^ + SiD^ 

Pressure and temperature estimates of the crystal 
cores indicate that the diamondiferous eclogites 
equilibrate at 950° - 110n°C and 35-45 Kb. These 
eclogites have partially melted and recrystal¬ 
lized near the spinel-garnet Iherzolite boundary. 
Aluminum content in orthopyroxene yields tempera¬ 
ture estimates of 1250° to 1300°C while spinel 
chemistry (high Al/Cr) and the absence of garnet 
indicate pressures of 20-22 Kb during the partial 
melt and recrystallization episode. 
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ORIGIN OF A SANIDINE-COESITE GROSPYDITE 
K.H. WOHLETZand J.R. SMYTH 
Earth and Space Science Division, Los Alamos National Laboratory, Los 
Alamos, NM 87545 

A grospydite xenolith from the Roberts Victor 
kiinberl i te pipe in South Afr i ca presents an 
unusual phase assemblage of cl i nopy roxe ne , 
garnet, kyanite , coesite. and sar ii d 1 ne . The 
rock as previously described cons ,ists of 50% 
omphacitic clinopyroxene, 28% garnet (Gr^^ Py„n 
Aim ), 9% kyanite, 6% coesite, and one perceni 
sanioine (Or ). Assuming the addition of three 
additional compatible phases (phlogopite, ensta- 
tite, and HO vapor) and a simplified chemistry 
of the phases present a Schreinemakers thermo¬ 
dynamic analysis was attempted in order to 
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INCLUSIONS IN THE LAKE ELLEN KIMBERLITE, 
NORTHERN MICHIGAN, USA 
E.S. MCGEE, B.C. HEARN, JR. 
U.S. Geol. Survey 951, Reston, VA 22092, USA 

The recently discovered Lake Ellen kimberlite 
indicates that bedrock sources of diamonds in 
glacial deposits in the Great Lakes area could 
lie within the northern U.S. Magnetic surveys 
show that the poorly exposed kimberlite is 200m 
in diameter and has a body 25x90m(?) adjacent to 
it. The kimberlite cuts Proterozoic volcanic 
rocks that overlie Archean basement, but is 
post-Ordovician on the basis of abundant Ordovi- 
cian(?) dolomite inclusions. Xenocrysts and 
megacrysts are ilmenite (abundant, 13-15% MgO), 
pyrope-almandine and Cr-pyrope (up to 9.3% 
Cr203) , Cr-diopside (up to 4.5% Cr203) olivine 
(Fo 91), enstatite and phlogopite. The kimber¬ 
lite sampled crustal schist and granulite, du¬ 
ring emplacement, as well as a heterogeneous 
upper mantle represented by disaggregated crys¬ 
tals or rare xenoliths of eclogites, garnet py- 
roxenites and garnet peridotites. Eclogites, up 
to 3 cm size, show granoblastic equant or tabu¬ 
lar textures and consist of jadeitic cpx (up to 
8.4% Na20, 15.3% AI2O3), pyrope-a 1amandine, ^ ru- 
ti 1 e+^kyanitej^sulfide. Garnet pyroxenite contains 
pyrope (0.44% Cr203) + cpx (0.85% Na20, 0.63% 
Cr203) + Mg-Al spinel. Mineral compositions of 
rare composite xenocrysts of garnet + cpx are 
distinctively peridotitic, pyroxenitic or eclogi- 
tic. Temperatures (T) of equilibration are 900- 
10200c for the eclogites and 785-8450C for the 
garnet pyroxenite using the Ellis-Green method. 
Kyanite-bearing eclogites must have formed at 
pressures greater than 18-20 kb. Using the pre¬ 
sent heat flow value of 44mW/m2 (shield geotherm) 
for the time of kiiitoerlite emplacement, the ec¬ 
logite T's imply pressures of 33-44 kb (105- 
140km) and the garnet pyroxenite T's indicate 
pressures of 24-29 kb (75-90 km). Five peri¬ 
dotitic garnet-cpx composite xenocrysts have T's 
of 88O-II25OC (Lindsley-Dixon, 20 kb solvus); 
T's of three, if on a shield geotherm, imply 
pressures within the diamond stability field. 
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PETROLOGY OF THE EGLAZINES KIMBERLITE¬ 
LIKE INTRUSION 
E.T. BERGER, M. VANNIER, 
Petrologie-Thermochimie, E.N.S.M.P., 35, rue St. Honore 77305 Fontai¬ 
nebleau, France) 

The Eglazines pipe belongs to the Gausses 
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