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MANTLE XENOLlTHS FROM NEMBY, EASTERN PARAGUAY:
O-Sr-Nd ISOTOPES AND TRACE ELEMENTS OF HOSTED CLlNOPYROXENES
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The Nemby spinel peridotites (Asunción­
Sapucai-Villarrica Graben, Central Eastem
Paraguay) are variable in major element
compositions, ranging from relatively "fertile" to very
depleted in basaltic component. Some of the
xenoliths have exceeding high KzO (HK suite ,

distinct from the low KzO, LK-suite) and

incompatible element (lE) contents compared with
the composition of lherzoliles which underwent
partial melting during "basalt-extraction" (Fig. I).

The IE contents of c1 inopyroxenes encompass
world-wide occurrences. This suggests that
processes, other than depletion, occurred. Oemarchi
et aI. (1988) have shown that K is mostly partitioned
into glassy patches (blebs) in lhe xenoliths and glassy
drops in clinopyroxenes. The blebs have been
interpreted as derived from the breakdown of
volatile-bearing wet phases, such as amphibole
andlor phlogopite, which melted during ascent to the
surface; the glassy drops in c1inopyroxenes are
generally interpreted as products of incongruent
partial melting induced by decompression (Comin­
Chiaramonti et al., 1986). Both probably represent
the remnants of hydrous phases such as micas
andlor amphiboles, andlor products induced by the
influx of small-volurne, volatile-rich melts (Petrin i et
aI., 1994).

ln summary, most of the major element
chernistry of lhe Nemby xenoliths (except for KzO
and to a lesser extent for Na-O) are consistent with

(I) residual compositions alter variable degrees of
partia1 melting and (2) metasornatic effects shown
by alkali and IE enrichments in both whole rock and
in clinopyroxene (Fig. I).

Clinopyroxenes display variable REE
enrichments (Fig . 2), more evident in those crystals
characterized by spongy lexture and abundance of
glassy drops .

A possible explanation for the progressive
enrichment of samples characterized by similar
HREE and different LREE abundances is differenl
ion-exchange processes (cf. "simple mixing
metasomatism model" of Song and Frey, 1989; Sen
el aI., 1993) due to lhe passage of LREE-rich
chemical front on depleted compositions, both in LK
and HK suites.

II is believed that "residual" pyroxenes
incorporated REE during later metasomatic events
(cf. Chen et aI., 1989). The above observation is
consistent with lhe Nd isotope ratios measured on
c1inopyroxenes, indicating a LREE-depleled source
for some samples and supporting lhe hypothesis that
clinopyroxenes frorn some lherzolites did not
crystallize from an original LREE enriched
component; other samples approach enriched or
undifferentiated compositions.

Alkaline basaltic magmas from deeper, gamet­
bearing mantle may be suitable enrichment agents
(cf. Comin-Chiaramonti et ai, 1997). Moreover, the
Nemby xenoliths were probably involved in
carbonatite metasomatism (Comin-Chiararnonti et
aI., 1991), as possibly indicated by the IE pattems of
some clinopyroxenes. The latter are characterized
by high LREE and Sr abundances coupled with
depletion in Nb, Ti, Zr. Notably, similar behaviour
has already been described for clinopyroxenes from
peridotite xenoliths hosted in ocean island basalts
from Samoa and Tubai, which, according to Hauri et



al, (1993 l, show c1ear evidence of carbo natitic
metasomatism.

Systema tic isotope differences between LK and
I-IK xenoliths were not observed, excepting for those

related to ? ?80 (Cpx-0 \l (Fig. J E-G) .
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This suggests a buffering dominated by olivine in
the upper mantle, where the equilibration is
supported by coherence between observed 0 ­
isotope fractionation and c1inopyroxene
temperatures.

The observed radioge nic isotope trend (Bulk
Earth vs Depleted Mantle) is not consiste nt with
major e1ement refrac tory pararneters. A mixing
between dep leted and enriched components is
suggested by isotope records both in c1inopyroxenes
and on a whole -rock scale (Fig. 3A) . The enriched
com ponents were mostly trapped in some
c1inopyroxenes, which had previously crystallized
from dep leted to quasi-chondritic mantle sources.

On the whole, the isotopic data seem to indicate
that the lithospheric mantle prior to the enrichment
event(s) was dom inated by a depleted co mponent,
isotopica lly resernbling MORB sources (cf. Song
and Frey, 1989; Comin-C hiaramonti et aI., 1997) or
even more depleted , probably related lo the
occurrence of residua which differentiated from
ancient events of partiaI melt ing.

Th e Nd-TDM (mode l ages referred to de pleted
mantle) of clinopyroxenes and host rocks record, to
some extent, earlier fluid- infiltration events. These
appear defined between 135 and 1065 Ma (TabJe 3),
with more than 50% model ages spanning lhe
Brasiliano cycle (i.e. 1000-450 Ma, cf. Almeida and
Hasui, 1984).

Considering that 111 the Asunción-Sa puca i­
Villarrica area the magmat ism (Early Cretaceo us:
lholeiitic and K-alkaline-carbonalitic rocks ; Late
Cretaceous lo Tert iary: Na-alkaline rocks) dernands
that their parental magmas derived from an
heterogeneous subcontinental mantle (game i
peridotite; Cornin -Chiaramonti et al., 1997),
significant fluids are expected to modify the isotope
ratios of the overlayi ng spinel peridodites.

On this respect, the you nger Nd-TDM and the
Rb-Sr sys tematics may reflect the main melt ing
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Figu re I. A: Molar ratios for bulk- rock eompositions, LK
and HK suite s, respcet ively . Stars B and BE: pyrol itc
eomp osition (Bristow, 1984) and Bulk Earth (MeKenzie
and O'Nions, 1991), rcspccti vcly, Out lincd ficlds frorn
Dcmarehi et aI. (1988) . B: F (FCpx

(AI+Fc+Na+Ti)/(Mg+Cr) atoms) vs Cpx (vo l%) of
xcnolit hs. C: modal Cpx vs Cpx/Opx ratio. Linc indieatcs
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