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Nd and Sr isotopic compositions in kimberlites from Zaire indicate a time-integrated depleted mantle source
(€ng = +6 to +2 and ¥Sr /%S¢ = 0.7040). Slight upper crust contamination is reflected only by the Pb isotopic system.
Differences in the isotopic compositions of kimberlites from two kimberlite provinces, Mbuji Mayi and Kundelungu,
point to the existence of regional heterogeneities in the subcontinental mantle, with a range comparable to that observed
in the suboceanic mantle. This suggests that the deep mantle (asthenosphere) has comparable characteristics under the

oceans and under the continents.

Cr-diopside megacrysts, with a more depleted signature (enyq= +6.5 and *’Sr/%6Sr =0.7030) than their host
kimberlites, could either be xenocrysts derived from a higher level within the mantle and incorporated during the ascent
of the kimberlites or, alternatively to an early crystallization stage from a “proto-kimberlitic magma” which was
subsequently mixed with an enriched mantle component. These data preclude a primary undifferentiated mantle from

being the source of these kimberlites.

1. Introduction

Kimberlites contain varied populations of
xenoliths from the subcontinental mantle and the
lower crust [1] and, as such, their geochemical and
isotopic (Sr, Pb and Nd) compositions can be used
to characterize their source region—the subcon-
tinental mantle—and to compare this with the
suboceanic mantle.

Recent results on Sr and Nd isotopic composi-
tions have indicated a wide range of values. The
very first Nd isotopic studies [2,3] showed that
most kimberlites have initial epsilon Nd values
(eng) close to zero, which was interpreted as re-
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sulting from a relatively undifferentiated chondritic
mantle source (actually, 6 of the 9 reported values
have slightly positive €4 values: +1.0 to +3.2).
Basu et al. [4] recently reendorsed this first inter-
pretation in spite of values up to +4. Kramers et
al. [5] also reported positive €, values (+1.8 to
+4.1) with 8’Sr /®Sr ratios ranging from 0.70386
to 0.70461 for five South African kimberlites, sug-
gesting a slight time integrated depletion of light
rare earth elements (LREE) in the source. Cr-di-
opside megacrysts included in these kimberlites
have distinct isotopic features: their eyy values
range from +3.8 to +7.4 and ¥Sr/*Sr ratios
from 0.7028 to 0.7036 [5]. These data plot in the
left upper part of the Nd/Nd versus
87Sr/¥Sr diagram and fall within the mantle array
defined by oceanic basalts, of either tholeiitic or
alkaline affinities [6—8]. Smith [9] also found these
depleted characteristics for South African basaltic
(type I) kimberlites while an enriched upper man-



270

tle source is required for micaceous (type II)
kimberlites (initial *’Sr/*Sr ratios from 0.7074 to
0.7109 and eyy from —5 to —9). Moreover, di-
opsides from micaceous garnet lherzolite nodules
in kimberlites from the Kimberley area in South
Africa [10] have ey4 values between —1 and —6
for ¥Sr/®Sr ratios between 0.7047 and 0.7075;
this shows the existence of both depleted and
enriched mantle sources beneath southern Africa.
Kimberlites and lamproites from the West Kim-
berley district (western Australia) [11] also have
negative eyy values (=7 to —15) and even higher
87Sr /#Sr ratios (up to 0.718). The authors rule out
crustal contamination so that the subcontinental
mantle source of these rocks must be highly en-
riched in LREE and large-ion lithophile elements
in general.

In an attempt to further characterize the source
regions of kimberlites, we present additional Nd,
Sr and Pb isotopic data for kimberlites from Zaire.

2. Sample description

Detailed petrographic, trace element geochem-
ical and Sr isotopic data of Zaire kimberlites have
been published elsewhere [12,13]. Two kimberlitic
provinces have been recognized in Zaire (see loca-
tion map in Demaiffe and Fieremans [12)]); in the
East Kasai province at Mbuji Mayi (formerly
Bakwanga) [14,15], and in the Shaba province
intruding the Precambrian rocks of the Kunde-
lungu plateau [16]. At Mbuji Mahi, “primary”
kimberlites (these kimberlites are not depleted in
volatile elements; they probably crystallized at
high pressure, presumably as sills or dykes, and
were incorporated later in the breccia) occurring as
rounded (2-15 cm) nodules (autoliths) in the di-
amondiferous breccia (“yellow grounds”) have
been analysed. They have typical porphyritic tex-
ture with two generations of olivine phenocrysts.
Following the classification of Dawson [1], they
were considered as of the micaceous type because
they contain phlogopite as macrocryst as well as
groundmass phase (this phlogopite is often retro-
gressed to chlorite). The similarity with Smith’s
type 1I kimberlites [9] is not clear on the basis of
the data we have. Indeed, in the Kimberley area,
there are varieties of basaltic (type I) kimberlites,

found in dykes, which contain some mica but have
Sr /8%Sr around 0.704 [43], indicating that the
occurrence of mica is not sufficient evidence to
attribute kimberlites to Smith’s [9] group II. The
Cr-diopsides contain 0.4-0.8% Cr,0; and hence
belong to the Cr-poor series as defined by Eggler
et al. [17]. Together with garnet and ilmenite, the
Cr-diopsides constitute the typical “megacryst
suite” [1]. The emplacement of the Mbuji Mayi
kimberlites has been dated at 71 m.y. using U-Pb
on zircons [18]. On the Kundelungu plateau, the
kimberlites are of the basaltic type and contain
large rounded olivine phenocrysts. Only whole-rock
samples have been studied. These kimberlites have
not been dated and the emplacement age is as-
sumed to be 71 m.y., i.e. Cretaceous, as many
other kimberlites in Africa [18]. Such an age was
therefore used to calculate initial isotopic ratios.

3. Analytical techniques

The analytical techniques used in this study
have already been described in references [13] for
Sr, [19] for Nd and [19,28] for Pb and are recalled
in the footnotes of Tables 1 and 2. Lead was
separated following a modification of the Manhes
et al. [20] technique while Nd separation is done
following the Cerrai and Testa [21] technique
adapted by Richard et al. [6]. Blanks were always
in the nanogram range (Nd: 1 ng, Pb: 1.2-1.5 ng
and Sr: 15-20 ng) and insignificant in comparison
to the sample content (microgram range). The
isotopic analyses were done on a Finnigan MAT
260 mass spectrometer. Repeated analyses of the
different standards give: ¥'Sr/®Sr=0.71022 + 3
(20,,) for NBS 987, 3Nd /*Nd = 0.512665 + 35
for BCR1 and a mass fractionation factor of 1 +
0.3% per amu on the basis of 25 analyses of NBS
981.

4. Results and discussion

4.1. Sr and Nd isotopes

Sr isotopic compositions have been measured in
11 Mbuji Mayi “primary” kimberlitic nodules and
in 7 Kundelungu kimberlites. These data were
previously published {13] and are reported again



27

‘uonnyip adojost Aq 10 ‘(uasenasa]) (,) 1810Wwonseds aousasalonf Ke1-x Aq paurwiaiep (wdd) suonenussuo)

A-ur ut passardxa ‘[pz] ojorda(] Jo [opow 2y SUIMO[[O] PRIe[noTe)
1=K 1 0IXY$9 =(ws,, )Y

"61ZL°0 = PN pp1 /PNy, © 10} pazijeuntou sonel v [gz] ‘e 12 8mquassep Sumojjo) pareinofe) |
{e1] vvNI £Aq paurtuisyep (wdd) suonenusouo)
1121 99610 = PNy, /WS, PUR 8E9TTIS'0 = PN py1 /PNy 'SON[EA YIIES Y|NG JOJ PAIB[NI[E)

2

Yo7 F soney

"PN 10§ [61] ut pue 33 oY1 pue 1S 10§ [¢1] pue [z1] ur paysignd usoq aary Apmis sIy} Ut pasn sarnpasoid [eonAfeue oyl n
90L0  OEFEILOL'D 19200 1943 e N
YPOL'0 O FLPPOL'O  BEE00 80 8P 44t
0POL'0  OSFYOPOL'O  1820°0 68¢ 8¢ IN
WOL'O  IpFSEVOL'D  €OVT0 LLY 8¢ pSt
PpT 6 08TIS0 08900  T'L 9 L'e  €1F8T8TISO 8€0L'0  09FG6E0L0  L60TO I8y 6'vE 261
8LOL'0  ISFS8TIROLO  S8ZHO 6+T 8'9¢ [
85T 9y 8LTISO 08900 1L 99 e TIFEISTISO €P0L'0  TTFSSPOLO  O19T'0 SOy $'9¢ ||
n3unjapunyy
L1 69 062150 P10 ¥1 6 9 SPFLIGTISO STFETEOLO 174! q
874 €9 L8TISO 96710 €1 €9 L's  9rF6T6Tiso 81 FL6TOLO (41 y apisdoi(q
0§ F00¥0L0 1000  « 665 +S suosnput

6Ty 23 TLTISO W00 9T vi $T  TEFLILTISO 0€ FOSYOL0 8000 « TLY +S ajeU0qIE)
0POL0  OTFPOMOLO 61200 08L1 Sl ¥1 PON
k4% 6’1 Y9TIS0 $SLO0  6€ 1€ 80  9LFBLITISO 060L0  OEFLIOILO  OEIL'T 67 T €1 PON
44 v'E ULTISO 00800 9 147 v'T  8TF09LTISO WOL0  OLF9IPOL0  9¥S00 965 891 71 PON

YPOL'G  PIFIPPOL'0  0£80°0 789 961 wu
1Zy 61 $9T1$°0 $9L00 01T L8 80  LIF089TIS0 YPOL'0 8 FOSYOL'0  0£80°0 +899 €61 2100 [[ PON
0€ FOLYOL'O 1139 — 9 PON
Tt 6 $8TIS0 LS800  9pl €01 6v  1TF888ZIS0 SYOL'0  OPFLOYOLD  HOITO 98¢€1 Les § PON
SYOL'0  09F0T90L0  0€TS'T Lyl SLL v PON
660L0  OSFOOILLO  O09EL'T 81T L's8 T PON

W0L0  OPFOTKOLO  0£80°0 8€9 81 wu
68¢ 8T 692150 76800 IS v'9¢ 81 8EFTELIISO WOL0  OEF6THOLO  TSILO €LYy «61 2100 [ poN
opy g

Kwyy Awpg
wa, .».Evu.w E E Jwg - PN P mmﬂ ) @IZH H_Mcm uW|cw 1S9q 38 La sordureg
PN (241 E) Ew;_ 2 ﬁva— umnw Bl .—mhw nwmhm

k]

a1re7z ‘n3unjopuny] pue IKey Iinqy Jo saIaquiry ay) 10§ , viep o1dojost pN pue ig

13TdVvVL



272

3\ /1“ Nd

05132 -

]
Diopsides
P

/o

05130 -
05128 -

05128 [+
05124 -

05126 |-
05120 -

0.7025
05126 +

05112 | K,

05108 +

1 1 1 L iy

!
07035 07045

Western Australia

0704 0706 0708 0710 0712 074

0716 0718 0720

87 Sl‘/a6 Sr

Fig. 1. Nd and Sr initial ratios (71 m.y.) for Zaire kimberlites. Mbuji Mayi: A = kimberlite, o = diopside, { = carbonate inclusion;
Kundelungu: v. Reported data from the literature for comparison— South Africa: ® = kimberlite, O = diopside megacryst (90 m.y.;
[5]); + = group I (non-micaceous) kimberlite (80-114 m.y.), X = group II (micaceous) kimberlite (114-150 m.y.; [9]); ©= diopside
from micaceous garnet nodules (75 m.y.; [10]); Western Australia: ® = lamproite, ¢ = kimberlite (20 m.y.; [11]). Actual bulk earth
values are given for reference only (1**Nd /' Nd = 0.512638; 3"Sr/38Sr = 0.7045) considering that the age corrections are within
analytical error for most of the samples because of their young ages ( <100 m.y.).

here because it is interesting to compare them with
the Pb and Nd results. Nd isotopic compositions
have been measured in 5 Mbuji Mayi and 2
Kundelungu samples (Table 1, Fig. 1). Initial
87Sr /®Sr ratios of Mbuji Mayi kimberlites fall in
the narrow range 0.7040-7045, except for the two
more altered samples (Nod 2 and Nod 13). For the
Kundelungu kimberlites, the range of initial
8Sr /%6Sr ratios is 0.7038-0.7046, except for
Kun 2. The initial **Nd/'Nd ratios are
0.51264-0.51285 (eng = +1.9 to +5.9) and
0.51278-0.51280 (eng= +4.6 and 4.9) respec-
tively for the Mbuji Mayi and Kundelungu sam-
ples.

In the ¥ Nd/1*Nd versus ¥'Sr/%S8r diagram,
the kimberlites of Zaire plot within the mantle
array defined by oceanic basalts [6-8]. The sample
Nod 13 which has a significantly higher *’Sr/*Sr
value has also a very low carbonate content (less
than 0.5% CO, as compared with the 5-15% in the
other samples [13]) and a very low Sr content (29
ppm), suggesting a loss of carbonate and conse-

quently of Sr. A contamination by some common
Sr introduced via groundwater may then explain
the high ¥Sr/%Sr ratio. Nod 2 and Kun 2 have
also higher ®’Sr/®6Sr ratios, comparable to the
blueground (i.e. brecciated and deeply altered
kimberlitic pipes) values (0.71096-0.70858), which
may be indicative of secondary fluid interactions
[13]. A 1-cm-diameter carbonate inclusion from
Nod 1 of Mbuji Mayi has ¥Sr/*Sr and
13Nd/™4Nd ratios undistinguishable from those
of the host kimberlite. Moreover, this carbonate
has a LREE-enriched chrondrite-normalized pat-
tern similar to those of the kimberlites [13]. These
geochemical data suggest that the carbonate is
genetically related to the kimberlite.

Two diopside megacrysts from Mbuji Mayi have
distinctly lower ¥'Sr /#8r ratios (0.703) and slightly
higher initial "*Nd/*Nd ratios (exq = +6.3 and
+6.9) than the associated kimberlites but also fall
in the mantle array.

Our data for the two groups of Zaire kimber-
lites and the Mbuji Mayi diopside megacrysts are



very similar to those reported by Kramers et al. [5]
for South African samples which requests the pres-
ence of a slightly depleted subcontinental reservoir
in the mantle under large areas of the African
continent. In contrast, the negative €y and posi-
tive €5, values obtained by Menzies and Murthy
[10] on diopsides from micaceous garnet lherzolite
nodules in South African kimberlite pipes, imply
also the existence of an enriched reservoir in the
mantle. These source regions for volcanic rocks
with enriched geochemical properties could also
result from either patent or cryptic metasomatism
of upper mantle peridotites [25]. The spatial rela-
tions between the enriched and slightly depleted
reservoirs within the subcontinental mantle are
actually unknown: the enriched reservoir could
occur either as a continuous layer or as pockets in
the depleted mantle.

In Zaire kimberlites, both basaltic type kimber-
lites from the Kundelungu pipes and micaceous
type from the Mbuji Mayi pipes have Nd and Sr
isotopic compositions in the range of Smith’s group
I kimberlites, i.e. basaltic type kimberlites of South
Africa. There is no evidence at present for the
existence of enriched upper mantle source for Zaire
kimberlites. This may imply that these rocks be-
long only to the group I of Smith [9].

273
4.2. Pb isotopes

Ten samples (6 from Mbuji Mayi and 4 from
Kundelungu) have been analysed for whole-rock
Pb isotopic compositions (Table 2, Fig. 2).

In contrast to their Sr and Nd isotopic com-
positions, which were relatively uniform in the two
areas, the Pb isotopic compositions of the two
kimberlitic provinces are clearly distinct. The
Mbuji Mayi samples show a narrow range of
18.13-18.60 in **Pb /2**Pb ratios, 15.51-15.59 in
27ph /2%Pb ratios and 38.53-39.08 in !Pb/
204pb ratios. The spread is much larger for the
Kundelungu kimberlites, namely 18.32-19.79,
15.61-15.69 and 38.26-39.82 for the same ratios
respectively. In the **’Pb/?®Pb versus %Pb/
204Pb diagram, the data for the Kundelungu define
an approximately linear array whose slope could
correspond to an “age” of 350 m.y.

The correction for in-situ U decay in 71 m.y. is
very small for the Mbuji Mayi samples because of
their low U content (< 1.5 ppm) and low U/Pb
ratios; it is larger for the Kundelungu samples
because of higher 2**U /2Pb ratios (20-82). Nev-
ertheless, upon age correction the data groups
remain quite distinct. Kundelungu kimberlites have
slightly higher 2 Pb /2% Pb ratios than Mbuji Mayi

TABLE 2

Pb isotopic compositions * and Pb and U concentrations for the Zairean kimberlites

Samples ZOBPb/ZM Pb b 207Pb/204Pb b 206Pb/ 204Pb b Pb¢ u¢ 238U/ 204Pb 207Pb/204 Pb d 206 Pb/204Pbd
Mbuji mayi |

Nod 1lcore 38527+ 5 15592+ 1 18.386+ 1 9.1 0.6 4.18 15.590 18.340
Nod 2 38791+ 6 15.558+ 2 18.598+ 2 39 0.5 8.16 15.554 18.508
Nod 11 core  38.6191 39 15584413 18.426 + 22 6.2 14 1393 15.577 18.272
Nod 12 38.667+ 9 15589+ 4 18476+ 3

Nod 13 38.6944 7 15573+ 2 18.385+ 2

Nod 14 39.083+ 8 15507+ 2 18.128+ 2

Kundelungu

Kun 1 38.256+ 9 15605+ 4 18315+ 4 9.6 31 2040 15.594 18.089
15¢ 39815+ 6 15.688+ 2 19792+ 3 38 2.8 4922 15.662 19.247
M1 39558+ 5 15.6744+ 2 197111+ 3 6.0 7.5 81.82 15.631 18.805
M3 39510+ 8 15.668+ 3 194254+ 4 32 26 5296 15.640 18.838

* The analytical procedure used in this study for analysing the Pb isotopic compositions has been described in [28].
b Ratios 120, All ratios corrected for mass fractionation monitored by repeated analyses of the NBS 981 Pb standard [26]:

1.0+0.3%0 per amu.
¢ Determined by isotope dilution, in ppm.

9 Values corrected for in-situ U decay for 71 m.y. with A(**U)=0.155125x10"° y~land A(?U)=0.98485x10"° y~1 [27].
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Fig. 2. 27Pb /204Pb versus 2°Pb/***Pb diagram for African kimberlites. Zaire kimberlite: ¥ = Kundelungu, o = Mbuji Mayi (open
symbols: correction for in-situ decay in 71 m.y.); South Africa: ® = kimberlite, @ = autolith in these samples [5,29]; + = group I,
X = group II kimberlites [9]; metasomatic and “MARID” (heavy symbols) xenoliths: O = K-richterite, O = clinopyroxene, © =

apatite [30].

kimberlites. In Fig. 2, our data for Zaire kimber-
lites are compared to other data on kimberlites,
taken from the literature. Data obtained by
Kramers [29] and Smith [9] for Lesotho, Kim-
berley and Bellsbank kimberlites of South Africa
are characterized by a very large scatter of their Pb
isotopic ratios. Micaceous type II kimberlites have
less radiogenic Pb isotopic compositions indicative
of an origin in a low U/Pb source region. Sep-

arated mineral fractions from mantle-derived
xenoliths (including the “MARID” suite) from the
Bultfontein mine have been interpreted along the
lines of metasomatic changes emphasizing the role
of K-richterite as a sink for Pb [30]. In Fig. 3,
other data from the literature are reported for
comparison: (a) some continental flood basalts
(Deccan traps and Tasmanian dolerites [32]) as an
example for the continental lithosphere showing
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Fig. 3. Comparison in a Pb-Pb diagram between the kimberlite data and some data on mantle-derived rocks: & = Ahaggar alkali
basalts [31], O = Tasmania, ©= Deccan continental flood basalts [32]. Oceanic island and mid-ocean ridge basalt data from the

compilation of Sun [33).



the influence of continental crust contamination,
(b) some alkali basalts from a shield area (the
Ahaggar volcanic suite [31]) whose mantle source
has isotopic characteristics comparable to those of
the source of oceanic island basalts, and (c) some
oceanic island basalts and mid-ocean ridge basalts
[33] as examples for the oceanic mantle. These
diagrams show that broadly speaking the kimber-
lites in general have Pb isotopic compositions
comparable, but in the upper range of 207pp /2% Pb
ratios especially for the Kundelungu samples, to
those of the oceanic island basalts (OIB).

5. Inferences about the nature of the subcontinen-
tal mantle

Isotopic data on Zaire kimberlites indicate that
the primary magma was generated in the mantle,
with little subsequent crustal influence, at least for
the Sr and Nd isotopic systems. Nevertheless, the
slightly higher *"Pb/?*Pb ratios of these
kimberlites, especially for the Kundelungu pipes,
compared to the OIB values may indicate slight
continental contamination (as also pointed out by
Kramers [29] for South Africa) even if the Sr
isotopic compositions of the two groups are un-
distinguishable. Another explanation would be that
their mantle source is different and characterized
by a higher p value. It is nevertheless not very
surprising that only the Pb isotopic system reflects
continental crust influence as this system is the
most sensitive to contamination because of the
mobility of Pb and of the low Pb concentration in
the mantle compared to its high content in the
crust. Only the Pb isotopic system has been af-
fected by contamination while the Nd-Sr systems
reflect the primary characteristics of the mantle
source of the Zairean kimberlites. The initial €y
(4.9 and 4.6) values of the two Kundelungu sam-
ples analysed are slightly higher than all of the
Mbuji Mayi kimberlites (except Nod 5) for com-
parable Sr isotopic compositions.

The scale of the isotopic heterogeneities, both
local (i.e. within a single kimberlite province) and
regional (among provinces), is comparable to that
observed in the suboceanic mantle as reflected by
inter- and intra-island isotopic variations [33-35].
If they have any time significance, the Pb-Pb
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regression date of the Kundelungu kimberlites ( ~
350 m.y.) and the depleted mantle Nd model ages
(220 and 430 m.y.; Table 1) calculated following
DePaolo’s [24] parameters for the Zaire kimber-
lites could point to younger (< 500 m.y.) hetero-
geneities in the subcontinental mantle below Zaire
than in the oceanic mantle (1.5-2 b.y. [36-38)),
even if they represent minimum differentiation
ages.

From their primary depleted characteristics, the
kimberlites from Zaire appear to have an origin in
mantle material similar to either continental or
oceanic alkali basalts. This suggests that the source
region of these rocks which is inferred from ex-
perimental petrology to be deeper in the mantle
than the tholeiitic basalt source region, has the
same isotopic features under the oceans and under
the continents. Nd-Sr-Pb isotopic data in lherzolite
bearing alkali basalts [31] have led to the same
conclusion. This deep mantle however appears less
depleted than the MORB source mantle (eyy =
+13). Moreover, the Nd-Sr-Pb isotopic composi-
tions of Zaire kimberlites are similar to those of
the large scale domain of the South Atlantic and
Southern Indian Oceans defined by Dupré and
Allégre [39] for the ocean island source. More
precisely, these data fall in the Sr-Pb isotopic
mantle anomaly (Dupal anomaly) recently de-
scribed by Hart [40] in the Southern Hemisphere
mantle. This anomaly was defined mostly on the
basis of the data set compiled by Zindler et al. [41]
with some more data on basalts from continental
environments. Our kimberlite data could imply
that the Dupal anomaly exists also in the subcon-
tinental mantle which might indicate that it results
from an ancient process.

The Mbuji Mayi Cr-diopside megacrysts have
significantly lower %’Sr/%¢Sr (0.703) and higher
€ng (+6.5) values than their host kimberlites
(¥Sr/8Sr = 0.7040-0.7045; €xg= +1.9 to +5.9).
These data point to derivation from a more de-
pleted mantle source for the diopsides and imply
that these pyroxenes are not phenocrysts of the
kimberlitic magma but rather are xenocrysts whose
exact origin is not known (disaggregation of
lherzolite xenoliths?). Since the same differences
are observed beneath South Africa [5}, it appears
to be a general feature of the deep mantle under
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that region. Alternatively, the isotopic differences
between the Cr-diopside megacrysts and their host
kimberlites could result from the mixing of a
“proto-kimberlitic magma” (enq= +6.5) which
generated the Cr-diopside megacrysts with minor
amounts of enriched (lithospheric) mantle, after
the early Cr-diopside crystallization. Nixon et al.
[42] argued for a similar relation between mega-
crysts and kimberlite “parents” on other grounds.

The Nd 1sotopic compositions reported here are
distinctly positive so that the source of the
kimberlitic material is unlikely to correspond to a
primitive chondritic mantle as previously sug-
gested by Basu and Tatsumoto [2-4]. Our data
could reflect either a slightly depleted mantle
source or, more probably, might correspond to the
mixing of a depleted, MORB-type, mantle source
material with very small amounts (~ 1%) of an
enriched mantle component. This present mixing
model is the opposite of the one proposed by
McCulloch et al. [11} to account for the variations
in the Sr and Nd isotopic data on the West Kim-
berley kimberlites and lamproites (exq= —7.4 to
—15.4; ¥'Sr /%8r = 0.7104-0.7187), i.e. mixing be-
tween a kimberlitic magma-derived from a primary
enriched mantle source and a depleted, MORB-
type, mantle.

6. Conclusions

(1) Zaire kimberlites have Nd and Sr isotopic
compositions comparable to those of OIB imply-
ing a slightly depleted mantle source. The source
of the kimberlitic material is unlikely to corre-
spond to a primitive, chondritic, mantle.

(2) Our Pb and Sr data fall in the range of
values reported for the large scale isotopic anomaly
in the Southern Hemisphere mantle. This may
imply that the deep mantle has the same character-
istics under the continents and under the oceans.

(3) Isotopic differences (especially in the Pb
isotopic compositions) between the two kimberlite
provinces reflect regional heterogeneities in the
subcontinental mantle.

(4) The more depleted isotopic signature of the
Cr-diopside megacrysts could indicate either that
these pyroxenes are xenocrysts or that a depleted
protokimberlitic magma was contaminated by

minor amounts ( ~ 1%) of an enriched component.

(5) Similar differences between Cr-diopside
megacrysts and enclosing kimberlites are observed
in South Africa, which points to the presence of a
slightly depleted subcontinental reservoir in the
mantle under the southern part of the African
continent.
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