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Utdrattur

Yfirbordsvirkni & jarOhitasveedinu i Krisuvik einkennist af  mikilli
ogstadbundinni  yfirbordsummyndun 4samt gufuaugum, vatns- og
leirhverum.Efnafraedi yfirbordsvatns og ummyndunarsteinda asamt dreifingu
var skodud. Tilgangurinn var tvipeettur, annars vegar ad meta ahrif
jardhitavirkni @& ummyndunina og hinsvegar ad auka skilning & samspili
gufuhitads vatns og bergs. Dreifing og tegund ummyndunarsteinda & yfirboroi
er i beinu samhengi vi® virkni jardhitans & yfirbordi. A pvi sveedi par sem mest
yfirbordsvirkni er var basaltid ummyndad i myndlausan kisil, anatas, pirit og a
yfirbordi brennistein. Med minnkandi jarOhitavirkni vard kaolinit asamt
jarnoxidi og -hydroxidi algengt. A j6drum svaedisins voru leirsteindir radandi
ummyndunarfasi. Gufuhitad yfirbordsvatnid meeldist meod pH gildi & bilinu 1,5-
7,9 og heildarmagn uppleystra efna var & bilinu 200 til 8500 ppm. Styrkur
sUlfats eykst mikid vid leekkandi pH en styrkur klérs leekkar. Pad ferli er talid
endurspegla bléndun & jardhitagufu og surefnisriku grunnvatni, en gufan
inniheldur H2S sem oxast yfir i brennisteinssyru (H2S04) vid bléndunina.
Anrif pH & efnasamsetningu vatnsins eru greinleg, Si, Na, K og Ca syna
takmarkada fylgni vid leekkandi pH en styrkur margra annarra efna, svo sem
Fe og Al eykst me0 leekkandi pH. Vid pH undir 2,5 voru hlutféll efna i vatninu
nanast pau sému og i berginu med 6rfaum undantekningum eins og Ti og Zr.
Vido heekkandi pH verdur breyting par & og hreyfanleiki margra efna minnkar
vegna myndunar ummyndunarsteinda, svo sem kaolinits, leirs og jarnoxios og
-hydroxids. Hreyfanleiki efna baedi i vatni og bergi asamt hermireikningum
benda til pess ad helstu ahrifapeettir ummyndunar vid surar adsteedur og
~100°C séu frambord efna, syrumyndun og oxun vid eda naleegt yfirboroi.
Hinsvegar stjornast syrustig og frambo0 brennisteinssyru af bléndunarhlutfalli
jarohitagufu og surefnisriks grunn- og yfirbordsvatns.



MSc defence at the Department of Earth Sciences

Sigurour H. Markusson will defend his M.Sc. thesis, Tuesday 27th October at
15.00 in Askja, room 132. The title of the thesis is

"Acid sulfate alteration of basalts in active geothermal systems,
Krisuvik, Iceland"

Abstract

The geothermal surface alteration of basalts and associated water chemistry
at Krisuvik geothermal field, SW Iceland, was studied. The geothermal field is
characterized with zones of intensive surface alteration, steam vents, mud
pots and hot springs. In order to understand the water-rock interaction
process, including the effect variable steam fluxes, mixing of cold surface
waters with the steam and subsequent oxidation as well as reaction progress,
the surface water chemistry, mineralogy and alteration geochemistry was
studied. The alteration mineral assemblages observed were strongly
associated with the intensity of the geothermal activity. In areas of most
intensive activity the basaltic rocks were altered to amorphous silica, anatase
and pyrite with crust of native sulfur at the surface. With decreased activity
kaolinite became common as well as iron oxyhydroxides and oxides. On the
margins of the area affected by surface alteration, smectites were the
predominant alteration product. The steam heated surface waters had pH
values between ~1.5 and 7.9, and total dissolved concentrations ranging from
200 to 8500 ppm with Cl and SO4 concentrations decreasing and increasing
with decreasing pH, respectively. This trend is considered to represent mixing
of geothermal steam and oxygenated surface water. The mixing and oxidation
had profound influences on major elemental composition of the waters with Si,
Na, K and Ca showing limited trends with pH whereas Mg concentrations
increases slightly with decreasing pH and Fe and Al increased dramatically
with decreasing pH. The water-rock interaction of steam heated ground- and
surface waters was observed to be represented by close to stoichiometric
dissolution of basalts at pH<2.5 with the exceptions of immobile elements,
such as Ti and Zr. With increasing pH, the process becomes incongruent with
quantitative formation of secondary minerals including kaolinite, smectite, and
iron(lll) oxyhydroxides and oxides. Based on elemental mobility with respect
to the aqueous and solid phase and reaction path modeling the main factors
influencing the alteration include elemental source, acid supply, and the
oxidation front. On the other hand the acidity and supply of H2SO4 and the
oxidation front depends on the mixing ratio of geothermal steam and
oxygenated surface water.



