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3.1: Has water been added at a later date?
Jdljos]o =Y = Volcanic rocks absorb water post eruption through cracks and fractures® However,
The solubility of volatiles is dependent on pressure. ‘ ! N ol these later additions tend to leave the H,0 in the form of molecular water, whereas water
Therefore, at a subglacial volcano, the quantity of ;A retained within the melt tends to be in the form of hydroxyl ions. The speciation can be
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volatiles that remain in the residual melt is dependent on S _ e 2ok \ sily determined through spectroscopy®. Spectroscopic studies of my samples reveal that
the thickness of ice above the edifice. In most magmas, " - teration has not been a significant process with my rocks; only two samples have been
water is the primary volatile and the pressure ismissed (Fig )-

dependence of water solubility is reasonably well o s @ Ve T ‘

understood. Therefore, by studying the relationship " e -

between dissolved water content and elevation it is ELANK 200 B e b seé” able to infer
possible to reconstruct the thickness of ice above a y | : ures from the

volcano at its time of eruption?. O~ I, EASTERN - ater conter quilibrium

FLANK ZONE

SOUTH ICELAND N (Ehe) » [ 2 eeaqas 0 be achieved. For

I have used Fourier Transform Infra-red (FTIR) o ) ptions, th : tha::
spectroscopy to determine the water content of a series SRR R FLANK ZONE ® needs to be <1 m s’
of rocks collected at different elevations from Blahnukur is believed that the

A gnoiggraan of =2 (Fig. 1), a small volume, rhyolitic subglacial volcano SR e shuming Hive tocaiiion of - - : ’13 > meets

-_wm',)i-—;-.l BahnuKur; which is part of the Torfajokull central volcano, in Forialdikull within e naousleanle Lwss of es\e‘r qL 1ents”.
southern Iceland? (Fig. 2). The results can be seen in Jeoland, Modifiad3,
Figure 3 (see section 2). 3. 3:
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major Figure 6: Graphs showing the effects of CO, and temperature
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L _"JJ:JJ_UJUJEUI PP Meltwater diffiage has caff®ed affindef predsure. solubility. Wwith a water content of 1 wt %, could equate to an ice

1050mice elevation = =
ey 2)l The IobEErTormediatEmgherseicvatbniantsnave O, content thickness anywhere between ~950 m (if the lava was erupted

Aridge beerfPB@mobilizec perature?. at 850°c with a CO, content of 0 ppm) and ~1700 m (if the lava
= o
My results (Fig: 3) suggest) that - feederdyke O) METENNVEYENor Jm,JJJ Y, Ol / NEYIGIBIESAINOUNISRO)] i if a rock Was erupted at Ql2nd had a COZgontent of 30(ppm).
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whenBlahnUKUESeriptetd =0 oRKa ‘- wradisl ater withindhi€ rocksgor it/to lose. nt of 1wt %, it 3.4: A link with vesicularity
Clay; unpublishedidata)ss  the ice Top ridge anywhere The presence of vesicles is of fundamental
S5 Option 3 JJJ" eferrefioption "‘JHJJJ—‘J’JJU he results ~1700 m of importance when reconstructing quenching
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_).J’Jj J\_/J \/ fBiLJJ:‘:S B lobeslope

Surracer elevationtwasi=4 0508 mearsai: g
in this part of Iceland. This result is . shown 1 see sect ice depending 2 the pressures. They show that some degassing has
plausible as it corresponds; well with temperature. and CO, content. taken place which is an essential requirement
the inferred ice thickness from tuyas et = = The | problem is intensified for the dissolved volatiles to be recording the
InNthessameregion:aHowevernsthere - v g ek S sl ik 2 because the majority of confining pressure. An absence in volatiles
arel twors anomalousisareasswithin il o m: vy 4704 B i s AN g analytical techniques ' cannot suggests that the melt was undersaturated and
Eigure 3 Many of  thelobesi from) “A' ' ool o ' N A . ' = detect _,'f there is below 30 ppm therefore only a minimum quenching pressure
ridge’ (Eig-d)Raresmores Water:poor: Y, A S of CO.’. However, if there has can be determined. However, it is possible that
thanexpectediwhereassthelobes Figure 3: A theoreticallice t S8 slue line AT ' & L= 2 A been significant H,O0 degassing vesicles may collapse and completely heal;
from the ‘lobe slope’ and ‘Brandsgil’ representing an ice strface level of JJJJMJ) calculated % S 7 4 it is likely that the CO, content therefore a vesicle-free melt may not necessarily
Eigno)rarewater=rich using VolatileCalc® iwith the assumptiontthat the lava T . -4 o Ly S will be 0 ppm’. show undersaturation’.

Vas erupted at 850 G and with O ppm JIJZJ AJ:’JU plotted Al @& o D0s : 1050 co elovation My samples from ‘A ridge’, are generally

IS data from my Blanhukur samples (Ssymbols) L ’. & b FR.- 4, o o 0% bubbles void of vesicles (Fig. 7), suggesting that

Altitude (m)

1% bubbles

5% bubbles degassing from here has been neglible. However,
“_/,f_),j ERPIANANONSHOINERIDLEIS] PSR & e = AN A ¢ e itis thes_e samples that are also \_Nater-poor._ »
randeaiabeingpvatermecn ST AR T R IR Yy | This supports the hypothesis that the initial
ESTEEE ~ fasel Lo water content for ‘A ridge’ was minimal (e.g. If it
erupted from a different part of the magma
chamber or had a different residence time).
Preliminary melt inclusion work is in agreement
with this hypothesis but further work is required
for confirmation.
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EXperencetNoading MromukothNOCKEANUNCE Ry ) i - sy P Figure 7: A reproduction of figure 3, this As well as determining the initial H,0 and

dhdthererorerangreaternguenchingspressures ZREN T o e time colour coded according to CO, content (see section 3.4), | will better
thenytheremnasibeeni =200 MmOt ' e vesicularity (based on estimations by quantify the post-eruptive CO, content and

ErOSIoNNIommMereiutiNnownerereise eye). Filled in circles represent lobes, determine whether crystallinity has any effect on

herel hastbeen endogenousi  growth; empty circles represent lava bodies |/ the volatile content.

therefore the lobes quenched at a lower Soard SrEiEnll, oEnEE A ke ufols dykes. The crosses represent data I will examine other subglacial, rhyolitic
e e e L e e et e e dismissed because they have a high ratio : ‘e inmci !
volcanoes Iin Iceland and use this insight into

Figure 5: A photograph of the lobe slope on elevationfandinavesheenuplifted =g ONmMEto) lobe slope, red: feeder dyke, dark blue: no lecul o tion 3.1
Blahnukur, with fumaroles in the foreground their current position: man’s land, light blue: Brandsgill, yellow: or molecular water (see section 3.1). volcanic degassing to address the question of
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Figure 4: An aeriall photograph® showing
where the samples were collected from.
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[Photograph looking ~E) o)PATcombinationfofitheraboves top ridge why they have different eruptive styles.
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