
Kimberlites 

and MARID xenoliths suggest that the latter are either 
fragments or cumulates from, compared to a kimberlite, 
a very distinct non-oxidized magma type. Differences 
in minor elements in most minerals, as well as modal 
constituents, may reflect that the studied dikes 
represent a slightly more evolved composition than 
that from which MARID xenoliths are either fragments 
or cumulates. K-feldspar in the groundmass is the 
main difference between MARID nodules and the West 
Greenland lamproites. 

1.. M. Larsen reviewed the manuscript. 
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TRIASSIC POTASSIUM-RICH BASALTS AND COEXISTING CARBONATE MELTS IN THE 
ECRINS-PELVOUX AREA, FRENCH ALPS. 
Georges BUFFET and Nicole VATIN-PERIGNON 
USMG 1, Institut Doiomieu, LA 69 CNRS, Rue Maurice Gignoux, F-38031 - GRENOBLE Cedex. 

Throughout the Ecrins-Pelvoux area, an explosive 
and effusive volcanism is essentially represented 
by series of sheets with a consistent stratigraphic 
position. Upper' triassic to lower Jurassic sedimentary 
rocks interlayered with the volcanic sequence 
suggest a rifted passive continental margin. The 
pre-rift sedimentary sequence (argillites, black 
shales and dolomitic limestones) represents a 
upward transition from suoratidal to intertidal 
deposits (Baron, 1981). 

Numerous doleritic dikes up to several meters 
in thickness injected into the metamorphic basement 
(partly Hercynian in age) are the feeders of the 
overlying volcanic sequence. The mineralogical 
relationships and field evidence have established 
that the cogenetic dikes and lava flows derived 
from a single source. Doleritic volcanic rocks 
including dikes, rare sills, massive flows, tuffs 
and volcanic breccias are generally porphyritic, 
showing a change in texture from fine- to coarse¬ 
grained. The original basaltic paragenesis, based 
upon relict minerals (with the exception of rare 
fresh olivine), is alkaline in composition and 
have been subjected to low-grade regional metamorphism 
(greenschist facies! Adline, 1982). 

The alkali basalts may be divided into two 
quite separate groups on the basis of their REE 
contents (fig.l) : (1) alkali basalts (Na series) 
show a small light-REE enrichment, lesser heavy- 
REE depletions and positive Eu anomalies ; (2) 
potassium-rich basalts (K series) - 8 to 10 % of 
K 0 and less than 45 % Si02 - uniformly have high 
REfE contents, are strongly LREE enriched, and have 
a small but distinct negative Eu anomaly. However, 
the difference in Eu anomalies between the two basal¬ 
tic sequences can be accounted for by feldspar frac¬ 
tionation producing a small Eu depletion in the potas¬ 
sium-rich basalts. Accordingly, compared to ordinary 
alkali basalts (Frey, 1968), the Na sequence has a 
low, and the K sequence a high content of REE. The 
potassium-rich basalts cannot be clearly related to 
an effect of hydrothermal alteration or greenschist 
metamorphism. 

These rocks present a close carbonate-basalt assoc- 
ciation in space and time : carbonate occurs as pseu- 
domorphs after plagioclase, peridot and clinopyroxene, 
as amygdules and smaller bleds dispersed throughout 
the matrix and also as veins in the rocks. Secondary 
carbonates fill almost all available gas bubbles and 
extensive fissures and appear generally in various 
basaltic fragments with abundant interbedded triassic 
sediments. 

Possibilities of complex interactions between 
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Fig. 1. Chondrite-normalized REE patterns for 
K series (9 potassium-rich basalts) and 
Na series '.4 alkali basalts similar to 
hawaiitesi ; the single line is a semi- 
quantitative determination. 

the basaltic magma and the carbonate phase cannot 
be ruled out ; the origin of the carbonate may result 
from a mechanism of magmatic separation during cooling 

Volcanic pipe and associated dikes are confined 
to the area of the metamorphic basement and are gene¬ 
tically connected with the lava flows but no contact 
between these rocks has been found. A North-South 
volcanic pipe, more than 100 m thick, is essentially 
filled with polygenic breccias intruded by potassium- 
rich lavas. To the west a dike, 1-2 m thick and 1 
km-long, locally exhibits a 10 cm thick margin with 
small-scale brecciation of the doleritic lava and 
a carbonate matrix. To the east an alkaline dike, 
6 m thick, shows a doleritic texture with carbonate 
dissemination in the matrix and peridotite xenoliths 
now altered through complete carbonatation. 

No traces of carbonatation could be observed in 
the gneisses intruded by pipe and dikes and the envi- 
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ronmental conditions of these rocks excluded a conta¬ 
mination by sedimentary material. It is thus likely 
that these deep-seated rocks have been carbonated 
by a process closely related to the basaltic magma 
genesis. 

Lava flows : occurences of secondary carbonate 
are typically the results of assimilation of sediments 
such as small dolomitic beds progressively inserted 
in the effusive volcanic sequence as veins and amygda- 
loids : however the overwhelming majority of carbonate 
inclusions connected with the other types of secondary 
carbonates may be not attributed to this process and 
a magmatic origin therefore need to be considered. 

Oxygen and carbon isotope variations for carbonate 
included in lava material. Oxygen and carbon isotope 
analysis have been made on carbonate extracted from 
12 samples from vesicles and amygdules of lava flows 
(open circles) and 3 samples from 2 dikes (solid cir¬ 
cles). In addition, 2 samples of dolomitic sediments 
interbedded with the basaltic lavas (solid stars) 
and 2 relicts of sediments included as xenoliths in 
lava flows (open stars) have also been analyzed, as 
well as the calcitic matrix of a T1 deposits (J :Ja- 
rousite, Mantienne, 1974), which cuts the triassic 
volcanic sequence but not the overlving sediments. 
Results and relationships between and 6 are 
shown in Fig.2 for all these samples together with 
some classic references. Analytical measurements 
(R. Letolle, Laboratoire de Geologie Dynamique, Univ. 
Paris VI) are expressed in conventional delta notation 
as permil deviation from the PDB standard. For commo¬ 
dity, corresponding values of 6^®0 are also expressed 
from the SMOW standard using the convention scale 
of Pilot (1974). Taylor box : defined from extreme 
values from primary carbonatites estimated by Taylor 
et al. (1967) ; evolution trends by fractionation 
(F) or alteration (A) and the dispersion between cal- 
cites from matrix (M) or as phenocrysts (C) are deter¬ 
mined by Pineau (1977) ; dashed area : values of car¬ 
bonate kimberlites and associated peridotite nodules 
(Deines and Gold, 1973 ; Sheppard and Dawson, 1975; 
Pineau, 1977). Approximative limit between marine 
carbonate sediments (MCS) and continental carbonate 
deposits (CCS) ; ondulated dashed line is drawn after 
Rosier et al. (1968) from formations with age and 
environmental tectonic setting not very Cfar from those 
of alpine triassic dolomites. 

Fig.2. Oxygen and carbon iootope data for 
carbonates included in lava •^at‘^riai. 

First, it can be seen that the 5 ^^C values vary 
from -6.8 to -11.4, as do those obtained from various 
localities of Glarus spilites (Amstutz and Patwardhan, 
1974). These values are too negative to represent 
a sedimentary origin, but they recall those observed 
in kimberlitic rocks. Nevertheless, the 6values 
of the flows show an important enrichment in 0 
isotope , which cannot be interpreted directely in 
terms of igneous origin. Only the values of car¬ 
bonates from the dikes cutting the metamorphic base¬ 
ment are similar to those of kimberlites. As contami¬ 
nation by metasediments in unlikely in this case, 
and since one of those carbonate samples shows REE 

patterns very similar to that of the surrounding ma¬ 
trix, a oogenetic origin for both silicate and carbo¬ 
nate can be advanced. The isotopic values obtained 
on both intrusive and effusive materials with 6 °0 
< 30% (SMOW), are within the range of values observed 
for unaltered rocks from the Mid-Atlantic Ridge, and 
obtained through phosphoric acid extraction (Pineau 
et al., 1976). The remaining samples showing low 

and high 6^^!) values from CO2 liberated by the 
acid treatment have been interpreted by these authors 
as carbonates of primary origin, formed during a late- 
stage medium-temperature cristallization. 

A sedimentary bed of dolomitic limestone has been 
incorporated and assimilated on a distance of a few 
meters by a lava flow and thus forms a very good natu¬ 
ral experiment to in situ measure the processes of 
isotopic fractionation which occurs in high-temperatu¬ 
re-lava marine-carbonate interaction. These observa¬ 
tions show, better than any theoretical model, the 
isotopic behavior of C and 0 during destabilization 
and remobilization of carbonates. In lava flows, only 
a few millimeter to centimeter-sized varioles, usual¬ 
ly dolomitic, may be interpreted as due to sedimentary 
contamination. Filled vesicles with very low 6 C 
are likely to have a different origin, probably hydro- 
thermal. It is generally accepted that oogenetic 
CO^-rich liquid and basaltic liquid are required for 
the formation of kimberlites and related alkaline 
rocks. A similar hypothesis can be proposed for trias¬ 
sic carbonated lavas from the Ecrins-Pelvoux area 
(1) production during ascension through the sialic 
crust by differentiation or contamination of a special 
CO^-rich magma ; (2) generation of a residual carbona¬ 
te-rich liquid immiscible with normal alkali basalt 
magma (occels in veins or lava flows) ; (3) individua¬ 
lization of an independant carbonate phase which can 
locally dislocate and alter previously solidified 
lavas (carbonate breccias) ; (4) interaction of the 
carbonate phase with superficial non-marine water 
and production of hydrothermal fluids which are res- 
ponsables of the final spilitic paragenesis. 

On the basis of previous petrographic, mineralogi- 
cal, chemical and the above isotopic evidence, this 
triassic alkalic volcanism would result from magmatic 
conditions recalling those of kimberlitic genesis. 
Certainly, superimposition of multiple stages of alte¬ 
ration together with a low grade syntectonic alpine 
metamorphism could a priori cast some doubts on this 
hypothesis ; but, whilst individual observations are 
not evidence these accumulation of data presented here 
appears as quite a strong argument for our conclusion. 
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