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CONCLUSIONS AIID FUTUBE WOFK

Colcllllio!!

wod( (t'n€ on tho Eyja(oll Volcanic sy.iem has poducod Uo tottowino

1) Simpl6 tr&rional cryslalllrarbn ot penr mais al Ey.49 can

Produc. rc61of ho obsd.d cohpo6nion6 In Eyjai6ll, Apdtoarbn ol htohor

prossurs cryshlliza on where cllnopyror.n€ js rho li6r lhuldus phase ls

indicaiad by lh€ vana ons s€en in CaO and patrclEphlc daia ilom Eyjatdtl

rocl6. lr i5 ,unher supporr€d by u€ hioh ArJl Erlos ol rhe cllnopyrox€ns

ph€nocrysc. Pr€s€rc€ ol waror duhg crydalllzatlon 16 Indcatod by fie

ditloB@ bels..n h6 6al data and ho modolgd dols tor fi€ A|2OO dhgrds

which can be opbln.d by low€r crystallizatlon temp€ratuGs lor ptaoioclls..

Furlher suppod lor hydous co.dldons 6mes lrom compa son wih

surEundhg sysl.ms, all wjlh moderate 10 hioh waler contsn6. obs€ryed

slior on all diaoram5 can bs explalned by hvo poessos. Tho nd pr@ess ls

a@umulalion in vsrying amounts ol pi€nocrysb oI olivins, clircpyoxone,

tI8ob.la$ and lilarcmagneL't6. lho $cond p@ss h mHnO ol magmas whbh

m at dlfi€refl slagos ol €volu on. Chmlc€l (lnc!€a6ed Al2Og and SD aid

peirobolc €vid6nc0 (mulriplo popularlons and l€{ures ror plaoioclase

pnenocrysis) s00q6s$ Plasioclas€ a@umulatlon is an imponanl prc€ss lor

h@r ol rhe Eylarldll samples,

2) Hloh holium lsotop€ dab (181o 19 x atmosphe c) shows a holspot

@mpon€nl dofrlnale lhe source hr this sy8lem. This ls @rcboatod by the

unformly l-FEE€nnch€d potr€riE lo. all lhe samples anallr2od. Th6

unifornny ol rhe h€llum 6dos rclaivo b aqe ot the @cks suqqesrs no change
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in sourco oomposifion hrough lh6, Tho slmita.ity of ue vatu€$ tor atkalc

and fiol€[r65 €uooosi thai dusla] elnlhilo. ls not ih€ nschantsm whtch

provldEs lh€ s[Glic chaEdor io hls 3y6l6m,

3) Gap6 h aOes €n bs expbh€d by rgmovat ot mat€iat du rq

lenslr.ssivo oladal ov€nts (whLh hav6 b€€n dated Elsewhero In tc€tand as

@uning al a[Foxlmaiory 160 and 400 Ma) and by chanOE in ctihat.

(bo@mlno 6ld* w1h no.e tce) prior b and dudnq tho i@ agos, wh6n

hyalocla$ibs (nol sampled) dominals fi6 oruptle mat€ 61.

4) FeO and l&O vdiarlons onpared wi0 modgls ot mdue melrs at

varylng Pr€ssure! suqoesls rhat pnmary mol ssg.€qarlon oeurs at l2r5

Kbar (36 ro 45 tm dedh) nom a sptrct theEotlre (as doscnbod by Kushlro er

El., 19€8) sou@ @mposition. Melt ls p.obably small, a6und 3%. This ts

orDbotar.d by soophysical evldonc. which showB m€lts betow Eyjafdtl

d.nino ar 15 kh depth and lhs inla@cron oI rhe goolhemal lEdidnt wth hE

fianue solldus al apprcximal€ly thls same d€flh and p.€s6ur6. The FEE fionds

d@ Indlcate a spinel lh€zolite solrcs m€ltino at smatt deorceq whh mtnor

ainounG ot a phaso wlh which HREE aB @mpatlble (most likg sam60
q@lho ihe LREE €ndch.d slop6s.

s) Ihe d€rcriprion ot ihe sEVz as a p@paoalinq dti np holds tug in

Egards lo Eyjaidrr dsra, ritino all b6 c l€ a .mptoy€d by ch srie and

Sinion, (19S1) In thelr doscriptjon ot ft€ Gatapaoos prcpaO6ror. Tne onty

nalor dltlbbn€ is fl€ lohsth ol ndo€ ovor which lh€ pEpaoator drends

(qEatgr lor rh€ sEVz). Thls sugo€srs lh$ cn4o€s ln 6olno Et€ (d.cr€6tno

lrom tp) and maoma supply (lncr66inO lrcm np) ocdr over tdgEr r€giors

lhan ln lho GalapaOos. Th is i! posslble beauso ot lh € stow sp@adhq Ere ot

l*land (decrsas€d masma supply) aM hE pr6s€n6 ot a la.g€ and oide



rransrom zons (souri lceland selsmb zons) inrsrcocring rh€ rip ot rhe sEvz

propao€to. and incGaslng @olin, ra$.

5) EyjatFll llo! riohr bshi.d rh. dp ol rie p@paq.tor, and ha6 a loa

maoma slFPly and Epkl @llnc Ete. lhls h6 Mlv€d dor dm6, horsv.r, h

lho 64llosl hist ry ol lhls sysr.m, conpo.ifons w€@ limit€d to alkali basahic

malg al w(h lllilo i@tlonal cryslalli4rion. In mor€ r€cont tim€s, how€ver,

th€ @mpos(lons hare bscom6 mor6 vq .d, with llows roprosenthq nearly

ev6ry l*sl of crydal lEctionallon, iom 0 to 75%, Thlr suogesls a d€c6a6€

In coolin! ral6 and/or incEase ln maOma supply dunno lhe evoru on ot

Eyjatdll and t6 @ns€queni tormarlon ol moro st br. maOmr chahbeF.

(Furlhor Incf$sino lh6 supply and de.reash! lho coollnq €le should crealo a

mor€ si6ady-5tal€ maoma chambor systom wih 6n$dr rcchae€ and

th€r€lor€ mlnlmal dlilsrentlatlon,) Ihsr€ is srso €vid€nca {arkatic char&ter

and Unb traollonallon) lhai in its €a i6sr hhrory, Eyl6ll0ll w6 most llkely

rcar $€ lip o, thE popagaior,

4 The SEVZ is propagdling .ouhward al a 6t3 apprcxlmately equal io

0.3 I 0,3 cm/yr. This i5 a vory rcugh €sihalo aveEged ov€r ihe lilo|mo o!

rho Eyjaljoll voldnlc syst6m and assumino ltar it odoinany waE $e iip ol rh€

prcpa0ator, Thi6 Frpagation is a@mpaded by chanOos in coolinO lates

(d0cr3@) ed maqma supply {incf€a.) and 6ns.q!€niy etupriv€ ph6non€na

Furur. work

Furure wor^ lha! sourd incrcs€ tho uldectandlnq ot lhe Eylaljdu

voLanic Sysieh and p€.haps answor $me ol tho qoes ons bouqhr up h |hls



A) Deleminaton ol wsro. conb lor plagi@lde phenocrysi.

rich r@k5 ol tF EyJaqoll VoLanlc Syslom will holp in cslculatons of wh.tr.r

or not tros€ cryslals vill floal in t0 ma0mas, A! wd n wil holp quan t fio

efgcls ol plaolaclssg liquidqs r€mp6rarqr6 duppr€ssion, and b€tor dotgrmho

lho cryslalllzallon s€qu€n@, P€rhaps lt mlohl bE lsetul In del€rmlning how

hE sysl€m has chano€d ov6l tim€ a6 !sll, it ll b di&ovorcd lhll walor @ntetr|

dodds or lrcreases with lJm€. ltis dobminstion could coms bsst rhoulh

analysls o, hyaloclastlt€s (t6h glass).

B) Furlhar mlcoprcbo wolk on eme ot lho Incluslons @uld holp

support rhE ld.a ot hioh prdssuro tradionarion .

o) B6ser mapplnq ol h€ sysleh should b€ done, rcsr

panj.lla y rogadinC pr65en@ of lava llM on lhe nodhsm sido ol lhe

syslem whlch hEs bsn mapp€d Flmarlly as hyaloclaslilos, Oice propo y

rn$p€d, $6o flos should lh€n be samplad.

D) Sanrpllno and analysls ol nyabclasllt€s would b€ or runner

h.lp In d€lomlna[on ol omposiUonal c{'ano€s ol tho sysl€m lhouEh lim€. lho

hyabclaslies naht bs €v6n mor€ us€lultan lh6 whol€ rocks tor @mpa @n

wfth lho nodolgd lEnds,4lh€y dntaln no cryslals. Da ng ol lh€se @ks ls

imFo$ibl€ by K-Ar m€lhods, but ll olher nelhods exisl h would be qulte

bon€llclal io dG@v€. ll lhose rcck6 can ac@unl for lhe oap8 h acilvlly $on by

ih€ tlows. ohis could abo h€lp condnjn rho dar€6 0t pasr ico ao€s in rc€land).

E) Fudher i.oiope M* should be done, mosl5pecilicany a13O

and $ Edos ln ordor lo b€fior @nsraln lho sou@o malo al @npositlon and

how much, f any, ls @nrrlbuted by undoplerod manrle. lt wolld de be

insrrucrivs lo so€ how rh€se changE rhough rlme, and wirh alkalinlry, Finally

lhls mlghl help delemlne wholher any small amouls oi cruslal asslmllallon
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D Dalln! ot VoslnurnEyr (tl! cor€6, osFcl6ly .r $o bdro ol

lhe p.es.nl V€3tnamaygr VolcanL eysl4n alkallc m6to,l6l rculd boli6r

dsteh Er€s ol popaca on. a$, any &r€6 for cofioapondlno !€o{*l€mlcal

lr & for ey of lho olhor volcanL syslds of lho SEVZ euld al6o fi6lp b.n r

dsflne lh. poFoaln! €to.

C) More p6cis. llmgnhlmqnetlt€ €qllllbrlum der.rmhallons

should b€ (bn6 h ods ro dlsovor ehl mE conahry whar rh6 orygs

luqadly condliorc are tor ihi6 sydom, o$€clally as NNo s€€ms b bo whar

prGenr dara Indicates, and yel lhre varuo hsE nev€r berore b€€n atach€d lo


