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Somo lifry-e€v€. 6.r s.mpl6s m.e raton lom lho Eyjall6u Voh3nb

sFr€n for d'h srudy, rxs. smples 6mo fom all FqbB ol rho 3y5bm sd

do bouwod to EpFs.nl lh. dll@ ago and composruod Enle p@s€nl.

Flcu6 4.01 show! the o€oorsFhtd drslributlon oi lho sdpl6 and lho

qouplno ol fi@ Into lon di6tind soc ons. a€qhnlno In bo nodnsmfiosl

rcClon oI tho syslem ad movho @uni.Fclockwlse arolnd lhe @nlal Olador,

EylatidlUdkull. iho$ a@: Msl*u*or, SauaA (2); Xambaoll 0)i

S€lhlsndsheDl {13); Hv.mmsm0li {9)i As6lkBk6laeoo G); Sl€lna0all

(16); Lambarerrsh€Dr (5)i tuursdgrr (1); skoqahoiai (4); and 'rop ol

mounrarn rirr (3) (numb.6 in paBnlhesos ar€ rh€ nlmbe. of 6ampl6 tak€n

ftom o&h 6ec{on). FlquB 4.02 6hows lhe @(sponding !eo!tgy, modilied

a(* nap6 done by J6n*on (1988), and Jalobsson (1979).

The Eyjarcn volc€rb Sysl€m ls mado up ol hr€day€red hyalodasliia

b€d6 and lala ilof,s, Only one hyaloclasllle was sMded, Ey-33, Th. .€51 ol

th€ samd€s w.r. all r.k€n lom lhe b€ nows and slus. Tabl6 4.01 6hos tho

6lallv6 sLaliccphical @la onehip. wiinin lh6 r€n samplino sectlons 4

inlon€d i6m t6ld €vldo@ and K-rr darlnc, (Nore: rhoss aro nd real coss-

s€crions, 6 maianal may, ad often does qisr betw€q 3ampl6s. This

uBarded matedsl con.i6t! ol hyslocl$Itog, s€dhg ery b€&. and olhor

tbs.) Moro dolall€d cross-s€ctions ot St€ina0all dd HvammsFlll wso

pfoparod ln ths neb dudnO lhe 1990 summe. ileld soson by Dr. Rob€n

Duncan ond Or, Shau I L€vl. Tho dala lrcm lhese seclb ns have be€n add€d lo dala
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FlCur. 4.02: Eyjaljdll Volcanb Syslon
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Talla 4.Ol: Eyla{oll .tr.llqnPhy.
solld t1... indhel. r.l.tiv. p6lllo. ltr ffsld

A16Ut.lal..gg

Ev{4 - *$l ot ..orlon t?ti39

s.tt.t{td.tr.tal Pogrg/Eold EylA Ey'48 €v_42 _ flow

Poegl.ci.l Ev'37' Ey36 _ con6 hwrDn'
csyon tutlh ol6n. Ridg6 wsl d 6n'

Ev_'0
$x1a Ey-!A El'41

ou4ry - eqlhw*l ot p$lglaclal aolivilv
EY'33 _ hyalodsltl'
EY+4 ' Intrusron

82i21 Ev_2 _ llow $uth or qudrv

i'rhn'ndll Ev_53
s49t1e EJ_52
61et26 E!:2!_
sBetg7 9:13-

!rt!--
glllre

gg_
EE9!-
Ev '13

q:1!-
Et!z__
.Eall-
H:15_:9(Mt6 .d. data)
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Ev-9
! I :g_s lF3.nothPl&o
Ey-7, STFI
Ev'6
Ev-5

ltcDowal lk Kdlrl.nM .t at., t9!!
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poolion h n.ld, (4-krA

grlg_HoEFne. b {F .Gr
E!4_ A7413 6y-?3, Ev-4



nom wod( don6 by slolnlh6r$on (1904) 3l Hvanmmoll' and Kds|j6mson €l

al. (rgss) at slalnaflall- Th6 modnod se{ons 40 shown in Figlf€s403 and

Th€ stEligraphy dlsPlavs a number ol aqe g3p6 wlhin 'enain $clons as

w6ll as sysl€m-wido golwgon appDrimatoly 425'575 m v' ('Kl5 min to 552

mex), and 15O3OO m.y. (173 min lo 261 max) th€rs sre no data ofton hls

ale gap @r$ponds ro b€o hvabclssllt€ kv6rs 6 s€€n in he prsvious two

cross-s@tbn nqur6s, thos€ 9ap6 wilt b€ discoss€d in moF ddail In $€ n€n

Flow rhickne66 wds esnmabd in lhe lield dd this is glven wilh $e

hd&ampl6 descddioG in Appondix A. Th€G is a,4s6l6m lhin ilows ol 1_

2 m€reB thbkn€ss b largg llows > 50 moisF ttLk volumos could nol be

dg!.min€d, as nost ouicops $€rE ln h€ lldss oi d!fis and allowed lor onrv a

wodlm€rcional vl4. Ale. much ol fie roi6 al h6 been oroded asav dunnq

M4or el.ment 4d most lEe d€rcnt dala w6|6 @ll€clsd by xRF amlysis

6 dlscusod In Ohapter 3, Thoy qr€ llslod ln lullh Appendix B' lollow€d bv

CIPW nom calculations and oquilttiom ollvlns €lculalions (Ro€d€r and

Emslis, 1970): only thE nomali!€d m.lor ol€mEnl dala were used. Major

.lons oxld€ Plots sro shown in Figuc 4.05(a'h), and l6e elam€nls 6re

shown In Flsur€ 4,0s0_m). Th€ hlqh Ms eks' Evr' Evr7, Ev_49' and

sTF-3 hav. b€En r6l€lr€d lo by P€vlous lnvsstlqators (St€inth66son 1934;

J6nsen, 19ss) 6 4kamtes and in laol Ev_l com€s lom ihe lvpe localily

lor dkaram[es. Those smPles aE labsled as cumulale6 in lhs variallon

diaqrds and wlll bo dis.lssed lunhor ln lhe nsxi s6ciion.
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Flrur. 4.03: Appo*imat€ stGligraphy ol lowesl porlion ol slolnalial
$-mDhns s*iion. Dala a@ l@m f;lo @ft ol Dun€n and tlvl h 1991
6mo||€d s,th dala lrcm Kris an6en €l al (1933) Thlckna6sss a'e
Epprxlmatod- Ao€s in Ka.
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Flrob a,o4: G€olooi€l gos_stion ol Hwmm$6ll ltom lh€ Easl l6n
Sr.h$6r@n t1964), HoribnlddisaM 16 0.s km.

Ey-s2 ,  Ey  52 ,  ru . theruph l l la t350- '400m,  +
just above the hyalocla3tlre lays.
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Prcvious llleralur€ has classillod alkalic rocks sccordlng io iour

dillgfenl sch€mos (L€Bas, el a|. 1936; Mscdonald and Katsura 196,4; lfrhe

End Baraqar, 1972; Jakobson, 1979). For lho purpos€s ol @mpanson

anonq allho6 | havo slmlla y dlsPlavod lho dala ac.ordint lo ho lour

diltorgnt ds.iae ons, These aro shosn ln FI9u6s 4.06, 4 07, 4 03, and

4.09. Flg{ro 4.0€ shows lho slll6 v6 alkall lUGs cl4slicarion ol vok€nlc

R@ks (L€86, el al., 1936) on which lho samples oeupv lh€ lholEille basa[

rachybaslt, iachyand.slie, and r€chvthvolild llelds Flgut€ 4 07 shows lh6

sme lhino ss FlguB 4.06 bul wilh lh6 Hawsiian alkalidlholdiilo lin€

(Maeronard and Kalsu6, 1964). In thl6 liour6, all Eampl€s plol h lh€ alkalic

ll€ld oxc€pt lor Ey-17, sTF_o, and €v_49, which a@ ollvln€ l clinopvbxono

clmul.res. Fiour€ 4,os 6hows an AFM (lo1al alkalis Foo' i,ioo) daqnm wnn

cufles d.awn lor lh€ thot€iftc and alkalic trends (Macdonald, Katsuia, 1964)

,@rdlno to lhis plol, all Eyjaij6ll sahples lle wlh n fie lwo tends Finallv

Fiqur€ 4.09 shos a seqmont ol lno b€sah terah€don (onlv samples lilh slo2

values l€ss than 55 wf,6 wers !sEd) silh n€Ph€line quaE, ollvlno

hypo6h6n€ (onhopy@xoh6) 3nd dlop6ld€ (cllnopvroxong) @mPon6ms

acqun6d fiom clPw nom data, qlven in Appondix B. Jakobsson (1979) ls€s

his blrah6dron tor lcolandlcvol@i6 s a means oi dlslinguishinq belwe€n

srksllc (nepheline normativ€), tansltlonar (no nomaliv€ neph€line or

quffE), and rhol€llllc (quarE nomallve). A€ordinllv,lh€ sampl€t sPan lho

sntifo ,anqo lrom alkalb lh6u9h tEnsrlbnal (ihs majoritv) lo thol.irlrc (on6

smplo, Ey-30). Jakobson (1972) was lho 'i6l to cha€.1€riz6 lh€

n@olc6nism ln l@land ac@dlng lo lh6se guldelines. For th€ puQose ol lnis

hvestiqaion fie enpl€s will be @nsld€.€d lo conslst ol s6!€Bl alkalio

basalls, a larg€ numbsr ol ransitionalba6alts, and one lhol6llt6.
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r{r. a.06: EyFqdll dal. aooordlnc io lho luqs dlgrlficalbc tlm L.L
all tr98c). Dril! occupr |ro ll€lds ol lhol.lldo basa[ t€chvbael'
lrnyand*n , dd t@rryrhtr[i..
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Kzo+Nazo

9.00
8.00

6.00
5.00
1t.00

3,00
2.00
1.00
0.00

sto2

r EytSljoll o cumulsles

Fhr. ..0?r Alktr v3, dlc. dlsetan tu E dlal s&npl€3. Un.
iir-rca$. Macdonald ed Kabu6 {i164) dvlsbn bol*..n dlol.lllic lfrl
dkrrh. ,nat€d.|. {Eylsljou dstr ilo malnty ln lis alka& n.ld).
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' Eylarloll E cumulat€s

lLri. 4-08: AFM dso|ln ror Eltfdll dala wln Dob[o and .!l'llno
jxh lon lrvin. and gs|Eosr {1972),



r Eyjarldn data s cum(lates

sur a.E: A 3.cmdl ol $e b€salt l€t!h.dt!|| r n E ialFll dsL (,ll
a*{l6r wl$ 8lo2 < 5t wna).
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tn tomB ot *hslh€r or not thsro aF any F€_Il basala lvllhln lhis

syd.m, a dorhlrlon ha. bsEn us€d irom Melson or al. (1976) A@dholo

thb d6nnhbn, FeTi basslts he€ F€O @n6 s hlghor $an 12% and TlO2

hloher rhd 2%. Fio!6 410 shows how many ol lhe Eyjaljoll r@ks lio wihin

Instrun.nbl N€lmn Actlvailo &alysiB {ltlAA) % 6€!t ro obteh E@

eanh €bment @n@nra&ns, and la 4d Hl @dl€nn lo. sov€n smples. ft€s€

are shown ln A@ondq B, and st€ dlsplay€d in Fiouro 4.11 s a chondrits'

nomllzed.aB €anh ebma daqm, (Chond r€ tbundarces @mo lom

An.bB and EblhaE, 1 982). As lhis fOUt€ showE, all EsnPles havo $. sam€

Fhnv. LFEE.n ch€d fien.ls {lh tho 6de parall€lslopot Tho only

dfid6n6 ar€ in fi€ absollto 2bunddcs. All samplos are llsled h lho l€o€nd

lftim botum 10 iop in orler oi dose6inC MOO conlonl (incrsdinq ewlution).

all samPl€s, MePt ior Ey 4a show sliqhl posiliv€ euopium anomalies.

PorrodEphv

A summary ol €ach thin sectlon lnlomdlon is shom in apPondix C.

Obundmass mln€.aloqy @n6i5ts ot tho Iotlowino Phses: plaql@16e,

rltammagn. te, clinopyoxono, apallio, t ollvlno, t ola6s. In rds instan€s,

bfdnlsh colorod (MCjich - pldlhg?) spin€lB ars pr$ent h tBco 6mou s

(E4., Ey{1). Plaql@lde 16 akays lho rc61abundafl ('ysl3l, lsnghg lrom

93 ro 7o%, aveEoinq 50%. Olivin€ and clinopyox.ne @mblned a.e fio next

rcsl sbundant, and In most cas€s e ioo .mall to diit€6ntiat5, lhoy Enqe

Iom 15 lo 40% lcombln€d abundaco). Thanomaonsrir€ averasss 5-7%, and

usuauy rh6r€ iB < 1% aPa ia. Glass is a mlrcr Ph6e, oxislinq in only fiv€
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sanpbs (< l5%), o(oopt lor Ey.€ *,itch h6 75% gtass.

AlsE on mlnerals aro pfesant In noarty aI sampt€5, €rying lrcm o.

40%, whh on€ sampt€, Ey-34 havinq 9094 EneE on. This ahoE on is

lsuarr, chersdodzed by or€€nt5h inro6 lat .n€raron, most lk€ty chbd€

aftilor palagonlle, and iddlnosltlz€d otvlno cryltats (dns modty), In rar6

.as65 alloElbn is no.e eneB&€ hctudtno stonficsnt chtoits and @tcit6, and

o66ionatly rysn biotii€.

Slzo ol Oroundnass crysrats (ottv6e, py6x.ne, &d ranomasnd(o)

6g€s l@m 0,00s io 02 mm, aith ounded, anhed!.1shap€s; plaotodlsg

crystals ksr€ always at l* $nce as ts4e as ile orh€€, tonO and rhtni end

6ub- lo anh€d€|, Somo smd€s show ilos ationment ot ptagiocta.€ tetdspars

h varyl@ d€qr*s, olheG nono, Soh€ sahples show lwo difi€roni sl2o angos

h fie qoundmG, perhape lisntiytnc a otangE in @lt.q Ei€,

Voslcles €xist in zB oi lh6 samptos, varyinO In stze ircm o.O5 to lO

mm, bolh wi$in and anonq sampts. Shap6s tus€ t@m @unded b ir€sutar.

Phenocrysts vary in abundsnc€ i@m o% to oO%. They @nstsr or olivino,

dinopyroxene, plagiocjase, and tlanonaone o, Noarty a phenocrysrg show a

va ely ol disoqulllbrlum t€xtures, Inctldino r66oQ on, consanat growth

w{h sumunding g@undmass mate at, sk€tetat sttucture and embaym€nt.

Brck€n cryst.ls ar€ common. Froqu€nly, wilhin on6 rcck ihere wiu b€

ci'ystaE or lne $me phas€ ehlch r€prossn 6v€ry typ. ot l€xlure, in varylno

d€0re6s ol on€4 (8.9., cr€u to lii!€r€d @rcs) suqqosrinq multpte

popurarrons, ohb was lunh€r 6s€5E€d wirh mtcbprob€ woli and ts

dl$ussEd rn tho nexr s6dion).
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Abundancs ot phenocrysts vad6s trom sampt€ to s$pt€, but ptagiootaso

6 prgs€nr as $E nost abund&t cryst.t i. almosl a|| ol ue sampt€s whh Eyt,

Ey-17, Eyr9, Ey-49, and STF,3 as $o onty €xcoptions, (Jour or lheso €16

cumuh|6 o*s lankaEmll€s), and he tifth, Ey.19 has oniy 3 lo 4%

phen@rysr6), cllnopyroxdo ts rho nen mosr sbunda.r ph*e, fo owed by

olMn., a.d hen itanomaone i'. Gtom.ocrysb ot ptagiooa66 do

cmopyroxone ar€ .ommonty p.esonti and o@nondy fragmonrs (x.nolrhs)

or crhopy@xon€ and o[vtne ars tound.

PIAGPCL'SE

Plaol@las€ cryslals havo th6 totJowtno l€xtulat characieristcs: sketElat

slrudur€, resolpton, embaym€nt ldtrgfed @Es an<tor rins, and brokon

crysrab, sha!05 vary flm 6uhod.at t anhgdrat. combtred wih rh6 zontno
q.om.ti€s s€6n wir n slnolo crystats (FituB 4,12), lh€s6 r€xtures 6ugq€st

drsequi[bnum and mlxlno, (A ct6an, olhsdrat, un2on.d ptso

Nes y ev6ry plagiocl6e cry$at has opaqus incluslons, often ation€d

unEarry peallol to enh! (Ftoure a,13). ctinopyoxo.o ts atso a ommon

Inc{u6io4 and mor€ €r€ly, otivins, whorE ta4. plagloctgs€ cDsrats aE

lound lo indldo lmalld plagioctae d.ysrats tr ts doscribod as synnelsis, snd

fiougfl io snow 6viden@ ot aggtomocllon dudng o@wt]i, usualy ssoctat€d

wi$ acirv€ magms dynamlG (V..c6, 1969), Synn6u6ts ts tound in n64ty atl

Sl2e ot plaOloclase crysiats EnO6s rrom nlmph.nocrysr6 (usr stigh y

|aAEr flan lhe qrcundmas6) io 6 mm. Tno hrle .rystrlE se qule 6mmon.

ct.tDcvnoc E

Clircpybrsne lrequently shows dtsoquiib um renur6s; resolp on and

smbayment aro ih€ mosr lypical. though occasionalty ther€ a6 sohe 5k€teral
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*rr.4.i2i lhln !6dton ot EytO .ho{tE pt€toob!. ptu |ocry6t *trh
{tel€n en&'s !€dndti66 (xPu. nL sn. d.rEist wa aiEvz€d'by
nsop.ooo, o!&ng rom |n. cor6 b tha |ir|'. dbrsn € ot 0.75 mm
(Fiaun a.t5).



t o 1

tb-.4.14: Thh .€dbn ot E}'Zg shr nC ptsetodas. Crnocysr efih
rrcnopyresr€ 4d opaq$ ldu.bna th€ .de6 s€ ombqod drd

ftfl !#ffi"TJifr''.o' €leosrs slibci d.ror'r ar on€ €nd
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crydarsi 8nd rar€ly trlltgrod corss. Howd€r, tor €v6ry crystat wilh $ose

dis.qulllbrlum t€nur€s $.16 aro ebout ho s6 lmunt t,tar $. oosn tu .u-

lo subn€dral. slro nngos lom mkmptgndysrs to 13 mm. Inctusions ar€

vory 6nmoh, ed @nsist ol opaA!$ (mod abuddt), ptaqiocla$ (rsirty

@mnotr), s.d olthe (found ln stnoto phem.rysis In five dlt€r6 6ampt€s)

(Fl!urs 4.14).

ou!1NE

Olivlne phenocry.ts ,afety show dtsoquitib um iextur€s 6rc€pt lor th€

clmuhie rocks, wh€ro lt ls mo,e 6mmon_ These iexrurss ar€ stmilar as for

lh€ othor phen@rysG, lhough nsv€r 6 6xt€nsiv6i skeletat sruclurei

embaynonB 4d reelplon. Fdn.rod @res ar€ very rarc, bur do o@ur,

lddlnosillz€d .ims are 6mmon,

r.dusionE a,€ @ in olvtno, wh6n ti.y do €risl tey are opaqu.,

usrarly ounded dd Eryinc ln opac{y tom da ( btack io a towni9h r€d.

Woft by other Inv6srtoaioG (Batdrldg€ €r at., 1973) suoqests rhst lhsse mtOhr

bo picorit€ ador chonit€, as lhess 4€ stmita y tound ln olh€r, neady

vobanic ay6tsms, including veslrnann€yar to lie soufi and Hokla to th6 nodh.

Ih€so Eyjaljdll induslons vary in sE6 bur ar€ usualty < 0.1 mm. A polsiblo

!14 hdusion is lound in ons 6ampr. (unprcbod) and ts shown in FbuE 4.15.

Plaqloclssg is included in on€ otivtno phenocryst tn tive di,t6r6nt samples, Slz€

ol oltuho ph€nocrysG variss lom microFt€nocrysrs 10 10 mm.

MANOMAGNEIITE

llianonagnetlte ls a rar6 ph€nocryst, €xisling tn only 11 sampt€r, and

lsuslly as a mlcroph€nocrysr (lusr slish y talger rhan rhe s.oundmass),

howov€r rh6y can 0d as lalqo as 2.5 mn, h Is dtfiicul !o dls nguish t6xtu.€s

to. rhls ph6e ls a rEnsmtriod tloht micro@pe was usod lor ih€ psrography,

bul embaym€nt and oeasionalt resoptlon were s€€n, A r€flect€d mi@s@p€
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larur a.ra: TUtr .€orbn or Ey,gO 3ho*h! llo.lnolryorne
txrody8r. !.oarng |ocethor {PPu. ttp. b . drurd€d otMn.In tEtor
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was us.d pior to Microp@bs araty6t3, wlrh ehld signi,hant zontng

{subsollduE oqullltauon) withtn th.ss !6ins 6 $6n. Those nndhos 6re

drs.lss6d lurh€r In lhe noxt stbn.

qJ!!LAIE R@{S

ft68 de lour sdplos whldr hav. pGvbsly b6on ret6(sd to 6

ank&mries and/d dmulaie rod6. Th6y 3c ddact.riz.d as cumuhtos basod

p.imdily upon lhet hioh gbundace of phenocryste, but also b€caus€ rh.y

Vpl€lry havo hlOh wl% Mso. Oh€!€ d€ a rsw ramptes which aG domtnan y

plaoioclase phyi., 20 10 30% ph€nodysr!, and onialn no otivin6 or

crinopybxene ph€nodysrs, Tios6 wor€, th.retoro not r€l6r6d io as

dmular€s). Th€s€ bur'cumulate samptgs aD Ey-1, Ey-17, Ey-49, and

STF 3, Ey-1 ha6 2G25 % phenocrysts ot which ctinopyExen€ ts the most

abundanr bnowed by olivlne and ptaqtoctase (ankarsmile). Ey 17 has 20%

phon@,"ysts or which olivine ls the most abundanr lolow€d quil€ ctosety by

crinopyro:6n0 (liqils basalr). Ey-49 has 25 30% ph€nocrysts ot whtch

.livin€ h fie mosl abuhda followgd by ctinopy@x€no then plaq'ocras€, In fie

Ello ol 6:31 (ankdamhe)_ SIF-3 h6 30% phon@rysts whtch @nsisr ot

olivh6, clinopyoxens, and ptaoioctso, atl In oquat proponons (anka€mib).

Ac@rdrno b rtoin€ aid BaEosr {1971), a picnre basah has normatvo

olivins > 25% and an anka@nite has a coror index (nomauve ot + cpx + opx

+ rrm + mad > (20 + (€r).(80-P)), whe& p - Anonhire composi on ol

lne normattuE plasioclase. A@rdinsly, amono ho Eyjaljdl ramples, thor6 ar6

lhr€6 ankard(€s, and one plcdia bssalt. The geotooic map ot Eyjafld ,

Figure 4,02, relorc to all cumutars @cks on Eyjatjdtt as dnkaramites

r€qardloss ol lhek modal poponions, In lhis inv€sitcalton I witi use lh6 t€m

dmula!€ aE a lon€ralddscriplion io be synonymous with ankaEmib .ndlor

pktile basal slnco lh6s€ ocks ar6lu|l ol lds€ olivine and cllnopyroreno (and



oocsslonally plaglodaso) o.ystals, shoring obious mtdng loxtur€s, and

varyhe In modal pEponbns.

l|lh.r.r c.m...tt.n.

&mde6 ot elery ph.no6y6t typo se6 p6b€d in od€r to @mbln6 rh€

loxural and @mpGitional inlormatlon, dd detinE @96. Futt daia ts srorod

on |h0 dlsk ar tho btuk or rn€ t€51s. th6e pheno.r'€r5 @m€ trcm sEmptes drsr

r€pr€soni |h0 6nfi€ chohlcal ran06 ot Eyl46|| dal!. somo ar. phonocrysl

tlch {30%) , whlls olho6 aro aphy c, Conposlibns ol nost phdes hee

laloe rangss wihin .inslo smpls shod.g murupto tyFEs ot 2onho Fsbt€

4.02). ll b imponad hore to nor€ thal chanoes In @mpositon ot crystals

rcm dE b rlm ls d9p€nd6nl upon what pan of $o crystat was cut whon

making lho lhln socllons. lh€€loE, all 610 @mFosilions a.6 minimums.

Table 4.03 shows som€ ropresenta ve ealys€s tor ctinopyDxone, and

lhanomaonod€s alono wlh a qrass (hysloclas !o) @mposfton.

PLAGPq.AS€

Nsa y all plagl@ls€ crystals show a la€e rano€ in compositon, wirh

multplo popllalloB pr.s.nt in all 6ahplos, Anorthitg conl€ .anqes trcm

An39lo Ar48 lrable 4.02), Compos ionataning ts pa6nt as nornat,

rwsrs€d and o$illaiory. Thls ls shown b€st CEpnb![y, 6 ih6 vaidion in

@mposillon ol lh€ crysral chanoG lrcm im ro im. a lood exdpl€ ot

oscillaiory 2onl.O is shoM ror a plaolocl6o cry$al lom sampt€ EyrO

1Fl0!@3 4-12, and 4.15). This crysulwas prcb€d wlih 65 equidisldl points

ado$ an 0,75 mm distance l6h lh€ @@ of h€ samplo 10 th6 dm. clsphs o,

.€pr6s6nlalive Phonocrys$ to. all 3dpl6s pEbod are glv6n in App€ndix o,
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qJloF/ro{E

Cllnopyroxono ph€nocJysts dtspby tim€ va atior, ev6n anolo df,e6nr

samdoE (Frsurc 4.14. Thr€e r6pr6e6nrarir€ anatys66 ,16 stv€n ln Tsbto

4.03.

OUVINE

As wint pJalbd6e, otivire phorcdysb hryo a ta|q€ ranso In

@mpcil,ion, wllh multipl€ populsdons preeni In a[ sanpt.s. FodedF

@nronl rano€s Ircm Fogo to Fo43 oabte 4.02), composilionat zonlno ls

Pr6s0nr 6 rcmd, .€v.B€d and o&iflaiory. This h shoM b3st graphi@ y, as

lhe varla on ln .mpoddon ot th€ dystst s de.ro6s6 t d .m !o nn.

Oraph8 of Ep6€nladv€ phomdwn tor aI erpt€s p'rob€d aB gtv.n in

MATrcMAGNEIIIE

Tlianonaon€tho was boked ar und€r relect€d lighl midos@pes pnor b

micoprlb€ enary6is h ord€f to bdnc our he zoning, A. €Emds ot this zontng

b shwn In FiCU.o 4.t3, whor€ ECbns ot ith.nir€, maonorre $!

ttanoma!ren€ arc sopaaied by dit €re@s ln cotor a F6k ot min€€ts

(l|moni|e ad maOndi6) was us€d ro d6iE.mtn€ .quitib uh tempe€tor€e snd

oxyq.n tuo&ity a@rdins to oxcALc (v€cion 1.2 (1991): J.c_ slorner, Fics

Untu.cily), Thass r€3ulls sugo.$ l€mpsEtur€s and oryC€n tugacilos bgrwoor

lh. OFM ad NNO butleR Thls wil b€ ds$od in mor€ dotail In the n6n

chapbr. Tablo 4.031iv66 magnstit€ and ttn€nho pstr compostdons tc{ Ey-lrB

and Eyr. llnonholom this llbte Gfles.n .€pdatg ,oqtons kittrin the

crysigl whilo magnetil€ r€pr66€nts either iino beam datysos on sepaate

malnoilte Ggioh., or wldo bee analys€s f bu|r @mposftons) ot zon€d

reglons, Those a€ r6f€r6d b In ths tlbt€ as .tire boan' and \id6 boaE
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E.||ru +18: Ihln 8..don ol Eyr ato!|lry b|lon'€lneti6 plEnoo.ysl
F.n.d.d llch0. The cry|[d b 06 nn $d. and shoes zonh! ol odohal
tlnom{nel[e compodLo Inlo rcdom ol lnsnlte &d mson€Ul€.
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GUSA

On. hyalocla8tlts was p|!b€d, Ey-39, .nd multd€ pohl6 wsl9 av€tlod

tor a €prsn|a{v. @mposhlon fi.b|. 4.Og).

lr.t6plc Com6..lll.M

Only tour BahFl.s *or€ en.lyz.d lor H. 6tlos (fom oltulne 66p6la166):

tocatlodo€.odptlon ,@

Hvanhsmdll (picrlt€) 590t30

S.ljahnd$€ltl(ardlcbs.lt) <58118

A66lhsfdfa€lC(sn*a€mfte) -129+20

Aedlfs€kdlrocq(alkallcbasah) 129!20

Et.32

Ey-3S

ay-19

Ey-50

19.4 j0 .4

18.5 j0 .9


