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TheAravallicraton(Fig. 1), on the NWedgeof the Indiansubcontinent,hasa well-preserved
geologicalhistory (Archaeanto the Phanerozoic),with multiple episodesof predominantly
felsicmagmatismduringthe Neoproterozoicwhicharerelatedto the formation andbreakup
of the Rodiniasupercontinent(the Aravallicratonisplacedon its westernmargin).
Thestudy area is situated in SWRajasthan,at the southerntip of the AravalliMtn. Range,
where the Mt. Abucompositegranitoidpluton outcrops. Thegranitoidsfrom this pluton are
classifiedon Geol. Surveyof India maps(accordingto texture and Rb-Sr errorchrons)into
two groups,with the deformed granite-gneisspart of the Erinpuragranite (~900-800 Ma),
while the undeformedphaneriticpinkandgreygraniteisclassifiedunderthe MalaniIgneous
Suite(MIS; ~771-751 Ma), a large(~50 000 km2) felsic igneousprovinceto the west of the
studyarea.
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Figure2. A- lobate contact between massiveAbu pink granite (LHS)and porphyritic grey
granite (RHS)suggestingcoeval intrusion. B- deformed augen gneissof the type-locality
Erinpuragranite. C- steep subparallelslickensidesurfacesrunning through Abu granite. D-
lobate contact between pink Seychellesgranite and dolerite dyke, suggestingcoeval
intrusion.

A

Figure1. A- geologicalmap of the Mt. Abu pluton with texturally different granitoidsmappedas part of
different granitoidsuites. B- regionalgeologicalmapof the Aravallicraton(inset: locationwithin India),after
VanLente(2001).
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Figure3. A- present location of Seychellesmicrocontinent,~5000 km apart
from the west coast of India. B- proposed location of Andean-type arc
(including the MIS, Seychellesand parts of northern Madagascar)on the
westernseaboardof Rodiniaduring the ~750 Ma period, after Ashwalet al.
(2002).
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Figure 8. A- undeformed Abu type-locality phaneritic pink granitoid.
Analysesare largelyconcordant,with somePb-loss. Cl-zirconimagesshow
magmaticzoning that has been disturbed in areas,as well as a fracture
within the LPcrystal. B- pinkish-grey foliated Abu granite. Analyseswere
anchoredat ~250 Ma for a best-fit age. Most analyseswere concordant,
with one indicating Pb-loss. Zircons in Cl-images have well-defined
magmaticzoning,although zircon in RHSpicture has a fracture that has
been annealed, suggesting post-magmatic deformation and
metamorphism.

Seychellesgranitoidsare texturally similar (pink and grey -foliated and -porphyritic varieties)and both
AbuandSeychellessharea dolerite dykeassociation. Thisstudyattempts to addressthe problemof the
status (geochronology)of the Abu pluton, and characterizeit petrographicallyand geochemicallyby
comparisonto ErinpuraandSeychellesgranitoids.

GEOCHRONOLOGY U-Pb
Geochronologicaldata for the Mt. Abu pluton is scarce,unreliable (~735 Ma, Rb-Sr
errorchrons,Crawford& Compston,1970) and not well-documented(a Mt. Abu granite
was dated at 770 Ma (U-Pb zircon, Sivaraman& Raval,(1995) but no sampledata or
analyticaldata were given). Consequently,the stratigraphicstatus of the compositeMt.
Abupluton is uncertain,asit maybelongto the youngerMIS(~771-751Ma, U-Pb; Torsvik
et al., 2001; Gregoryet al., 2009) or the olderErinpuragranite.

The type-locality Erinpuragranite has never been robustly dated (800 ± 50 Ma; Rb-Sr
errorchronsof Choudharyet al., 1984), despitebeing the basisof correlation for various
other granitoid plutons throughout the southernAravalli-DelhiMtn. range. Other plutons
thought to be Erinpurain ageclusteraround~840Ma; while intermediatefelsicplutonics
datedat 800Ma and~873Ma by VanLenteet al. (2009) arealsothought to be Erinpurain
age.

Abu sampleschosenfor U-Pb zircon dating (TIMSmethod) in this study represent the
major textural variations within the compositepluton. Theseinclude a phaneritic pink
granite, foliated pink-grey granite and an augen-gneiss. For comparison,a sampleof the
type-localityErinpuragraniteisalsodated.

Mt. Abu zirconsare prismatic with mafic and clear inclusionsand varying morphology
(short stubbyto longprismatic). CLandBSEimagesshowwell-definedmagmaticzoningas
well asdisturbeddomains,reflected by fractures,diffuse and wavymagmaticzoningand
lobategrowth into the interior of zirconssignifyinglocalrecrystallization(Fig. 8A-B).

Theaugengneisszirconsshow the greatestamount of disturbanceas well as coreswith
radiatingfractures(Fig. 8C). Theundeformedsamplegivesan ageof 766.0 ± 4.3 Ma, while
the foliated samplehasa slightlyyoungerageof 763.2 ± 2.7 Ma (both haveanalysesthat
are discordantandplot further down,due to Pb-loss). Theaugengneisssampleyieldedan
ageof 767.7 ± 2.3 Ma, andoneexcludedanalysisis clearlydiscordant(likelydue to Pb-loss
or a component of inheritance). Best-fit agesneeded to be anchored,an indication of
minor Pb-losswithin the granitoids.

Erinpurazirconsare sub-prismatic(rounded-off crystalfaces,stubbyto longprismatic)and
containinclusions. Somehavea yellowishhue,andoutlinesof suspectedcoreswerevisible
in others. An age of 880.5 ± 2.1 Ma was calculated from two concordant analyses;
however,other analysesplotted further up andto the right of concordia,dependingon the
degreeof inheritance(Fig. 8D). BSEimagesshowfracturesandhighlydisturbeddomainsas
well. Anupper intercept of 1971± 23 Ma wasobtainedfrom two discordantanalyses(one
nearerto- and the other further from- concordia),representativeof the lower agelimit of
the inheritedcomponent(xenocrysticcoresfrom the sourcemagma).
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The type-locality Erinpuraaugengneisswas also dated using biotite (large flakes). The step-heating
spectrumis,however,disturbedandsomewhaterratic,with no true plateauandquite largedifferences
in Ar betweenconsecutivesteps,indicatingAr-loss(Fig. 9B). Thiscouldpoint to decouplingof Kand Ar
during previousAr-loss(syn-intrusional deformation) due to fluid activity, alteration or weathering. A
MWAof 515.7 ± 4.5 Ma (J-valueincluded)wascalculatedfor steps4-9 of the spectrum.

The Ar-Ar age results indicate that the Abu granitoids have been heated up to above the closure
temperature of hornblende (~500°C) post-crystallization. The Pan-African thermal resetting age is
confirmed by the Ar-Ar age (althoughdisturbed)of biotite from the Erinpurasample. It is likely that
someof the deformationseenwithin the Abupluton is producedby this later event (or that magmatic
deformationhasbeenoverprinted).

Ar-Ar
In outcrop, Abu samplesare variably
foliated as well as augen-gneiss in
texture. This deformation is partly
subsolidus(and syn-deformational) in
nature,but couldalsobe modified by a
separate, post-crystallization
deformation event. Mafic mineral
separates(phaneriticpink granite from
Abu, augengneissfrom Erinpura)were
obtained and dated by the 40Ar/39Ar
method.

Thephaneriticpink Abugranitoiddated
containedboth biotite and hornblende,
but biotite was only found in
aggregatesof small flakes with many
inclusions, while hornblende was
distinct and blocky and thus selected
for the age dating. The step-heating
spectrum (Fig. 9A) of this samplewas
undisturbed,with a largeflat plateauin
the middle,whichwasusedto calculate
a weighted mean plateau ageof 508.7
± 4.4 Ma (J-value included; steps 5-7
wereused).

Figure9. A- stepheatingspectrumfor sampleAA6-9, the undeformedpink granitefrom the Mt. Abupluton. Thespectrumis even,with a well-definedplateaubetweensteps5-7 (containing50.9%of the cumulative39Ar).
B- stepheatingspectrumfor sampleAA6-18, the type-localityErinpuragranite. Theplateauis not-well-definedandstepsaresomewhaterratic. Theagewascalculatedusingsteps4-9 of the pseudo-plateau(51.3 %of the
cumulative39Ar).

PETROGRAPHY Abu
Abu samplesrangefrom phaneriticto porphyritic and foliated (with
augengneissgradinginto myloniticgneisswithin a shearzone),with
subverticalslickensidesurfacesalso present. Rhyolite and dolerite
dykesare late-stageintrusives.

Granitoidsareuniformlyalteredwith a cloudytexture dueto variable
sericitization and microperthite in feldsparsand very fine-grained
solid and fluid inclusions. Magmatictextures (Fig. 4A-F) are variably
preserved, with interlocking coarse-grained subhedral feldspar
(orthoclase& microclinedominateover plagioclase)and quartz and
euhedral to subhedral biotite and hornblende. Lath-shaped
plagioclase agglomerations, granophyric intergrowth (rapid
undercooling) as well as subhedral phenocrystsof feldspar also
occur. Biotite and hornblendeare the major mafic minerals,usually
medium- to fine- grainedand aggregated,as well as disseminated.
Accessoryminerals associatedwith mafic clusters are euhedral
apatite, zircon, monazite (± fluorite), Fe-Ti oxides (ilmenite and
magnetite)and titanite. Retrogradealteration of biotite to chlorite
andhydration/oxidationreactionsinvolvingalteration of Fe-Ti oxides
to worm-like fine-grainedtitanite aroundedgesisalsonoted.

Mafic clusters can be elongate to form the fabric within some
granitoids. All granitoids show some solid-state deformation (with
recoveryandrecrystallizationtextures),whichrangesfrom magmatic
and incipient-crystallization- to mylonitic- microstructures(Fig. 5A-F).
Subsolidus (high temperature) deformation includes undulatory
extinction, subgrain formation, sutured grain boundaries, kink
banding and deformation-twinning in plagioclase,while core-and-
mantle structures (subgrainrotation) and formation of S-C fabric
indicatesdeformationat lower temperaturesand/or a greaterstrain
rate. Myrmerkite is also found as lobate structures into the
boundaries of K-feldspar phenocrysts and may be deformation
related.

Erinpura
Samplesare predominantly porphyritic to augen gneiss texturally
(megacrystsup to ~10cm).

In thin section,all samplesare altered (sericiticfeldsparswith many
inclusions and fractures) and have similar deformation
microstructuresto Abusamples,but with greatersolid-statemylonitic
strain deformation as well as alteration of primary plagioclaseand
hornblendephenocryststo tremolite/actinolite, epidote and chlorite
(Fig. 6A-F). Roundedporphyroclastsof feldspar are surroundedby
recrystallisedfine-grained elongate quartzofeldspathicmaterial and
biotite in alignment with the strain direction in the rock (strain
partitioning)(Fig. 7A-F). Biotite (the mainmaficmineral)isalsokinked
anddeformed. Muscovite,apatite andzircon(± monazite)are usually
associatedwith biotite, aswell asFe-Ti oxides,usuallyilmenite (with
hematiteexsolutionlamellae)andeuhedralmagnetite.

Thepresenceof sillimanitewithin a biotite clusterin onesampleis an
indication of high temperature metamorphism (maybe peak
temperatures)within thesegranitoids.

Figure4. Petrographictextures in Abu samples. A- typical texture of Abu samples,with larger
lath-shapedto subhedralfeldsparsand recrystallizedpolygonalquartz and fine-grainedbiotite
clusters. B- orthoclasephenocrystwith rounded-off edgesand reactedrims (aswell aswithin
fractures)where magmaticcorrosion(resorption/dissolution)has occurreddue to changesin
compositionof pressurewithin the magma. C- mafic cluster containingprismatichornblende
together with Fe-Ti oxides which have fine-grained titanite rims. Quartz is granoblstic
(recrystallised)but becomesmuchfiner-grainedtowardsthe boundariesbetweenmaficclusters
and feldsparcrystal. D- graphictexture betweenlargemicroclineand quartzcrystals,which are
intergrown, as the blebs are optically continuous for both. E- ilmenite, subhedral due to
replacementby titanite rim. F- magmaticzirconwith oscillatoryzoning.

Figure6. Petrographictextures of Erinpurasamples. A- typical texture, preservedmagmatic
euhedralfeldsparcrystalsgrown interlocked. B- primary hornblendein crossed-nicols,highly
altered and sericitic,with primarymagmaticzoning,then a zoneof dissolutionand regrowth
(circularrim) and finally more growth-zoninginto typical prismatichornblende(replacedon
edgesby tremolite and chlorite). C- highly fractured relict primary hornblendegrain in parts
replaced by chlorite. D- highly sericitised plagioclasephenocryst with a core altered to
tremolite andchlorite. E- coarse-grainedblockysillimanitewithin a biotite cluster. F- ilmenite
with irregulargrowthsof hematite,whichmaybeanexsolutionfeature.

Figure7. Deformation microstructureswithin Erinpurasamples. A-deformation twinning in a
perthitic microcline. B- somewhatlobate intergrowth of two feldspargrains,which maybe due
to recrystallizationof the feldspar. C- biotite cleavagebeing deformed/kinked into folds
(reflected light). D- strainedquartz re-equilibratingby formation of subgrainsaround edgesof
largerquartzgrains. E- zoneof high strain where all recrystallisedfelsicmaterial is flattened in
the direction of extension,while biotite hasgrown alongedgesof more competentorthoclase
porphyroclastsandis alsoorientedwith strain flow direction. F- parallelelongatemuscoviteand
biotite andblockyrecrystallisedquartzpartitionedstronglyinto foliation bands.

Figure 5. Deformation microstructures in Mt. Abu samples. A- Strained quartz with strain
domains having different extinction angles and checkerboardgrain boundaries. B- kinked
deformed twinning within plagioclasethat terminated into points (not sub-parallel). C- quartz
phenocryst with undulose extinction and new subgrain formation around edges to
accommodatestrain. D- Carlsbad-twinned orthoclase phenocryst with lobe-like mymerkitic
extensioninto other twin, which may be related to ductile deformation of the feldspar and
greater fluid content of magma. Groundmassis very fine-grained,with an alignmentof platy
muscovite. E- mafic (elongatebiotite) and felsic mineralsseparatinginto bandsdue to strain
partitioning around a more competentorthoclasephenocryst,with finer-grainedrecrystallised
material formed aroundedgesof orthoclasedue to strainaccommodation. F- gneissosetexture
with elongate biotite formation between recrystallisedquartz and feldspar,elongate due to
�Z�‰�]�v�v�]�v�P�[of crystalfacesagainstbiotite.
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Figure10. A- Ternarydiagramfor major mineralrock-classification,accordingto the norm (all normativevaluescalculatedasFeO= 85 %of Fe-
total). Most Abu, Erinpuraand Seychellessamplesplot as monzogranites,while Seychellessamplesrange into the graniodiorite field (after
Streckeisen,1976). B- Aluminiumsaturationindex(ASI)plot in whichAbuandSeychellessamplesare predominantlymetaluminous,with a few
peralkalinesamples,while Erinpurasamplesareperaluminousaswell (after Maniar& Piccoli,1989).

Figure11. Harkerdiagramsof the variationsin major elementoxidesplotted against
SiO2 for Abu, Seychellesand Erinpuragranitoids. Abu and Seychellessampleshave
goodcorrelationswith most major elements(exceptMgO,in the caseof Abu),while
Erinpurasamplesareusuallymorevariableandscattered.

Figure 12. Inter-element diagrams for Abu, Seychellesand Erinpura granitoids. Most
incompatible element plots reflect the enrichment of Abu and Seychellessamplesover
thoseof Erinpura,while all havesimilargoodcorrelationsbetweenFe2O3 and Ti, reflecting
the strongpartitioningof Ti into ilmenite andmagnetite.

Figure 14. Spider diagrams (normalised) for Abu,
Seychellesand Erinpura felsic samplesand Abu and
Seychellesdolerite dykes. AbuandSeychellessamples
share the same shape and abundances(excluding
Mahé Grp samples,which are lower in abundance)
with well-developedSr,P and Ti anomalies. Erinpura
granitoidshavelower concentrationsof the relatively
more immobile La, Ce, Nd, Zr and Y, resulting in a
steeper slope for the RHS of the graph. The
comparison between Abu and Seychellesdolerite
dykesshowsthat they aresimilarin immobileelement
concentrations, but differ drastically in mobile
elements due to the greater alteration and fluid
movementexperiencedby the Abusamples.

Mahé Group granitoids

Figure13. REEplots normalisedto chondritesfor Abu, Seychellesand Erinpurafelsicsamples. Abu and Erinpura
samplessharesimilarlevelsof abundanceandshape,with a relativelyshallowHREEslopeandsteeperLREEslope.
Erinpurasamples,in contrast,havemuchlower concentrationsof the HREE,especiallythe MREE,andhavelower
overallabundancesaswell. Abufoliated andrhyolitic sampleshavethe most well-developedEu-anomalieswithin
the subset.

GEOCHEMISTRY

CONCLUSION

Mt. Abu, Erinpura(this study) and Seychelles(Ashwalet al., 2002) felsic rocks are silica-oversaturated
monzogranites(Abusamplesclustertightly, while someSeychellessamplesplot further to the left due to
the greater amount of plagioclase)that are predominantly subsolvus,with <10 wt % mafic minerals,
normatively(Fig. 10A). Plagioclasepredominatesover orthoclasenormativelyin Seychellesand Erinpura
granitoids,while both aresubequalin Mt. Abugranitoidsandrhyoliticdykes.
Abu and Seychellessamplesare dominantly metaluminousin nature (Fig. 10B), with some peralkaline
samples,while Erinpurasamplesaredominantlyperaluminousto metaluminousandmosthavenormative
corundum(indicativeof excessAl anda metasedimentaryprotolith). Themajority of Abusamplesthat are
peralkalineare foliated granitesor rhyolite dykes. Thesesampleshave many of the highest SiO2 and
incompatibleTh, Pb and Bavalueswithin Abu samplesand conversely,manyof the lowest TiO2, Fe2O3,
CaO,Co,P,SrandEuvaluesof the granitoids,perhapsreflectingtheir greaterdegreeof differentiation.
AbuandSeychellesgranitoidssharegoodcorrelationsand normalgraniticfractionationtrends(excluding
MgO in Abu samples,which is a level scatter) in major element diagramsversuswt % SiO2 (Fig. 11).
Erinpurasamplesusuallyhavepoor correlationswith silica,savefor TiO2 andMgO. Forall samples,the

-the compositeMt. Abu pluton formed coevally,despite textural dissimilarities. This implies that the textural
variationsmay be due to pulsesof magma mixed/injectedinto a mushymagma chamber,while the variable
granophyricandporphyritictexturesmayalsoindicatedifferingf(H2O)conditions.
-AbuandErinpuragranitoidsarenot relatedto eachotherbyage,geochemistryor petrography.
-Abu and Seychellesgranitoids have proven to be geochronologicallyand geochemicallysimilar, while most
differencesin petrographically textures and/or geochemistrycan be attributed to the greater amount of
deformationand metamorphismthat the Mt. Abupluton hasexperienced. Thiscanalsobe saidof the Abuand
Seychellesdolerite dykes, whereAbu dolerites(now amphiboleschists)haveexperiencedupper-greenschistto
lower-amphibolitefaciesmetamorphicconditions.
-Abu and Seychellesfelsic rocks could be said to have I-type affinities (metaluminousmonzogranites,with
hornblende),whileErinpuragranitoids (predominantlyperaluminouswith normativecorundum)implyderivation
from a moremetasedimentarysource.

TheMt. Abusampleshaveformed coevallyand thus the foliation (elongatemaficclusters,
augengneiss)mayalsobe magmaticin origin. All Abusamplesshowsignsof disturbancein
their zircons as well as in concordia diagrams. This may be due to syn-intrusive
deformation,or a later post-magmaticevent. TheErinpuragraniteis>100Ma older than all
Abusamplesdated,andxenocrysticcoresare plentiful within this sample. TheAbupluton
is thusunlikelyto be relatedto the Erinpuramagmatism.

different sourcecompositionsfor Abu and Seychelles. For all suites,Fe2O3 is directly proportional to Ti,
indicatingearlyFe-Tioxidescrystallization. TheBa- & Zr- vs. Nbplots indicatethe decouplingof LILandHFS
elements. In immobile REEplots (Fig. 13), Abu (tightly clustered)and Seychellessampleshave greater
concentrationsof all REEsrelative to Erinpuragranitoids,with relatively steep LREE- (average[La/Sm]N
between 3.19-3.4) and flat HREE- (average[Gd/Lu]N between 1.26-1.53) slopesand well-developedEu-
anomalies(0.2-0.44). Aburhyolitic dykesandfoliated granitoidsalsohavethe deepestEu-anomalies,while
both (AbuandSeychelles)havesimilar[La/Lu]N (5.68-5.84) slopes.
In comparison,Erinpurasamplesform a fairly tight group with steeperLREE- and HREE- slopes(average
[La/Sm]N=3.8, average[Gd/Lu]N= 3.0) and overallgreater[La/Lu]N (14.6) comparedto Abuand Seychelles
samples. Thisdifferencein gradient(especiallyHREEs)and the lower concentrationsof the REEsreflect a
different source composition and mineral residua to that of the Abu and Seychellessamples,and/or
differingdegreesof partialmelting.
Spiderdiagrams(Fig. 14) for Abu and Seychellessamplesare similar in shape,although the Mahé Grp
granitoids(lessfelsic)havelower overallconcentrations. AbuandSeychellessampleshavewell developed
Ba-, Sr-, P- and Ti- and moderatelydevelopedNb- anomalies. Erinpurasamplesare similar in general,but
havemuch weakerBa,Sr,P and Ti anomaliesand converselylargerNb-anomalies. Erinpurasamplesalso
have lower concentrationsof the more incompatibleelements(RHSof diagram),resulting in a steeper
slope.
Thespiderdiagramfor Abuand Seychellesdolerite dykes(Fig. 14) showsthat they havesimilar immobile
elementconcentrations,but differ drasticallyin mobile elements(Rband K)due to the greateralteration
andfluid movementexperiencedby the Abusamples.
Abu and Seychellesfelsicrocksshowsimilarbehaviourgeochemically,while Erinpuragranitoidsgenerally
differ (shape of REEplot) and have a less-evolved signature (lower concentrationsof incompatibles
includingREEs,YandZr).

Theagesand presumedorigins(Erinpura: syn-orogenic,part of the
Delhiorogenyand MIS: origin debatable; anorogenicextensionalto
Andean-type arc origins) of these two granitoid suites are
incompatiblewith granitoidsthat intrude within a singlepluton.
It is hypothesisedthat the Mt. Abu pluton is part of the ~750 Ma
magmatismcommon to the Seychelles,MIS and NE-Madagascar,
postulatedby Ashwalet al. (2002) to havebeenpart of an Andean-
type arcon the westernmarginof Rodinia.
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-40Ar/39Ar agesare indicativeof a secondarythermal (and deformational)event that hasaffectedMt. Abu samples.
ThisPan-Africanage eventmay havebeenpartially responsiblefor the variabledeformationand metamorphismof
the Abudoleritedykesandgranitoids.
-TheMt. Abupluton hasprovento be temporallyconnectedto the Seychellesgranitoidsaswell asrhyolitesof the MIS
(771-751 Ma). Thisconnection,together with the ultramafic-mafic Punagarhand Sindrethcomplexes(coevalwith
Abu,agesof 761± 16 & 767± 3 Ma; VanLenteet al., 2009) that are thought to havebeenformedwithin a back-arc
setting, makeplausiblethe proposedAndean-type arc (includingSeychelles,India and Madagascar)on the western
margin of Rodiniaat ~750 Ma. Furthermore,palaeomagneticdata (Torsviket al., 2001) place Seychellesand MIS
granitoidsadjacent(within ~200 km) to eachother during this time. It probablethat the Mt. Abu pluton was also
proximalto theseterranes,givenits presentpositionimmediatelyto the eastof the MIS. Thecoevalityof Seychelles
dolerite dykeswith its granitoids,and the geochemicalsimilarity betweentheseand Abu dolerite dykesis another
factor in favorof this connection.

Figure8 continued. C-Abu augengneisswith well-defined S-C fabric. Most analysesare concordant,however, the
largered ellipsedoessuggestPb-lossor anelementof inheritance. Bothscenariosareseenin the CL- andBSE-images,
with the LHSzirconbeingpartly recrystallized(lobategrowth),andthe RHSzirconshowinga charactersiticlighter core
with fracturesradiatinginto the darkerouter area. D- type-localityaugengneissof the Erinpuragranite,with muchFe-
stainingand coarserporphyroclasts. Someanalysesshow a large degreeof discordancedue to inheritance(inset
concordiadiagram). TheBSE-imageshowsahighlydisturbedzirconwith aprismaticouter rim (overgrowth).
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alkalisshowscatter. Traceelementsareusuallynot well correlatedwith silicain mostsamples,exceptfor the highlyincompatibleLILEswhichincreasewith silicaandare
directly proportional to each other (Abu and Seychelles,Fig. 12). Erinpura samplesgenerallyhave lesser amounts of highly incompatible elements and higher
concentrationsof the more compatibleelements. Baand Srdecreasewith silica,and are directly proportional, indicatingboth K-feldsparand plagioclasefractionation
for Abusamples,while othersarescattered. Thesteepslopeof the Erinpurasamplesin the Lavs. La/YbgraphreflectsgreaterLREEoverHREEenrichment,indicativeof


