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3. Some important considerations _ ENVIRONMENT

RESEARCH COUNCIL
3.1: Has water been added at&!ém

\ : Volcanic . rocks orb water post eruption through cracks and fractures 8. However,
The solubility of volatiles Is dependent on pressure . AN\ A PN later _additions -~ tend -to leave the H,O in the form of molecular  water, whereas water
Therefore, at a subglacial volcano, the quantity of g\__"_‘_'_ _ " Vithin e melt tends to be in the form of hydroxyl 1Ions . The speciation can be
volatiles that remain in the residual melt is dependent on S ' atermi hrough  spectroscopy  °. Spectroscopic studies of my samples reveal that
the thickness of ice above the edifice . In most magmas, , _- ' peen a significant process with my rocks ; only two samples have been
water IS the primary volatile and the pressure y v W ’ ismi '
dependence of water  solubility IS reasonably well _— vEDIETN
understood . Therefore, by studying the relationship " N S ) _
between dissolved water content and elevation it s e I e 4 , to infer
possible to reconstruct the thickness of ice above a e m' D
volcano at its time of eruption 1. '
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| have used Fourier Transform Infra -red (FTIR) W S - 1 n :

spectroscopy ~ to determine the water content of a series TR FLANK ZONE sasgf ei T tod & E m hS N

of rocks collected at different elevations from Blahntkur it Is Delieved  that tte \

Figure 1: A plwtagraph of (ke (Fig. 1), a small volume, rhyolitic  subglacial  volcano PSR L. W >~ O\ ES 1S
sublaziall arpeled :ahnalcar el : £ th Torfaitkull | | : Fu,u_le 2: A !ms-p shwwing (e s_'uc.whon 04} § hese
SURETASIATY ~PIEe - WHIC IS part or tne A2 centra ol 110s n rrsajoxull within e wpoveicianic zonas Of —~

(Piwatograph [ocking ~3'W) southern Iceland 2 (Fig. 2). The results can be seen in lesland. Modisiads.

Figure 3 (see section 2).
L

2.3: Explzanations for YA ridige’ being water voar SiRle ige  thickness
Y AR~ R N 4 4 A that Tactor other tha

1) Maiterster draicicizye n:as eaised an thviEer grEssure, : he ater
2) Tie2 lokes fornzed at a hnbylzer al@ecaiion suvd e | 2
2,72 NV raBuEts . . c)-z-n raemruvth‘[hlz!;:g_ed_, | AP . W K\ grature was erupted at 950°C and had a CO, content of 30 ppm ).
Wiy rauutts (Fog. 3) swuesst iizat Jd) Ticsce wsce oriyiagily, only rnylipivle amepursts of llustrates, a rock 2
wiitsan  SEahuiduar  a20igised, ~95 aa wenzer Wiithin lize raks for it o lose, CO t %, It 3.4: A link with esicularity
(GEry, unmpplEished ckizi), lice (2 equate s The presence of vesicles Is of fundamental

suisase abtyeaiion veks ~1ESD m zLs.l Ouflinn 3 15 2 gepfiached oulion corkizdldanng it rasusts 950 anc of importance when  reconstructing quenching

‘Ou =

3.3: Other influences
solubility
A major

oblem Figure 6: Graphs showing the effects of CO, and temperature
water solubility - within rhyolitic melts based on calculations
iIn VolatileCale ®°. The dashed Ilines depict how a rock
ater. content of 1 wt %, could equate to an ice
thickness " anywhere between ~950 m (if the lava was erupted

at 850 °c with- a C of O ppm) and ~1700 m (if the lava

of

0 an

~1700

in itis et of ledaand. Tids rasult is sSin in Fiyy. 7, (3:2:2 sawtion 5,4) depe 21 = pressures . They show that some degassing has
obapsitle s it curssswosds werll with emperature 2t content . taken place which is an essential requirement
iiee Iferyed (o2 iliziciess fiom wgss proble _Intensified for the .dissolved volatiles to be recording the
in dlice saunze raogion?. Floveoyer, iiss:ce L e <A Pl sl ol becaus the jority of confining pressure . An absence in volatiles
22 (wo suumbislesus  aszss  wWithin 'y 4750 B i s AN g analytical techniq cannot suggests  that the melt was undersaturated and
Fhpuse 3. VEuvy of lice [oies foom A T . detect f there 1S be_l S@QPPM therefore = only a minimum  quenching  pressure
ridge’ (Shy. 4) 2us2 nce Wehier-gdenr 5, TP S T of CO,". However, if there  has can be determined . However, it is possible that
iizun 2ugeectpd, wikzspas ilica loles IR & L= ‘ been signincant  H,0 aSSel vesicles may collapse and complete heal :
finm iz obe slype” @iud “Brandsigil’ BTN ¥ , APV it is likely that the CO, content therefore a vesicle -free melt may not necessarily

show undersaturation 7.

My samples from O Ar i d g aré , generally
void of vesicles (Fig. 7), suggesting that
degassing @ from here has been neglible . However,
it Is these samples that are also water -poa

This supports the hypothesis that the initial
- o , water content for O A | d gna®® minimal (e.g. If it
1) Tie2 [ wess ~300) m ivszsier n2ce lisan it vess 5 w | ..o 4. erupted  gm  a differe_nt 2 O.f e . agma

Seewnare oy > o or ey, | Pt f - L char_nb_er or had_ a c_llfferent re_5|d_ence time) .
Ticece =2u:2 snzull (B2iuw  d2cection  lhwit) N 8" e S | A Preliminary — melt inclusion ~ work is Iin agreement
anesursts of 6O, grscent afswaiicre (3 =5 il with thl_s h)_/pothe5|s but further work Is required
sauslon 3.3), nmEzaluing lizat i 2 is ~310) m AE " Iy for confirmation

ssser avws=nyyniare, - <y iy

Tic2 loes fornzed ntrawively wizse iy W L o AR A S e 3.5: Future work

2ugecicyced lending itvm goth rdek suvd 2 WS i o Figure 7: A reproduction  of figure 3, this As well as determining the initial H,O and
anod licpaefcre 2 guezuder cpucbohing orsssisre., N N e e T time colour coded according to CO, content (see section 3.4), | will Dbetter

. . " | TN g : 3 ' . 1
(Flog. 3) 2us2 wender-rizh, TR . . SN S TNy [ will be O ppm -.

2.2: Expliinatigns for the “ooe slepe’ and
‘randsigil®’ being water rick

She:e iis=n, lick:e s g:ssan >200) m of - = | | | — vesicularity (based on estimations by quantify the post -eruptive CO, content and
apson Mo n2ce gut newlbbere 2Ff:e eye) . Filled in circles represent lobes, determine  whether crystallinity has any effect on
Ticce 88 g3spn avfiogencus  giuth, empty circles  represent  lava Dbodies / the volatile content
licssipfcre Wse lokes cucipoied at 2 loveer dykes . The  crosses represent data | will examine  other subglacial, rhyolitic
afaegiion zuwd fevee gzsn uniithed =17 m i d'Sm'SlsedI because they have a 3h|gh ratio volcanoes in Iceland and use this insight into
iiceir cursent gosition. o melEEURr ERr (Ee SRelan Sl volcanic  degassing to address the question  of
9) A cumibbupsliion of ii2 aiwee, why they have different eruptive styles
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