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Y. Cohen: SULFUR TRANSFORMATIONS AT THE
HYDROGEN SULFIDE/OXYGEN INTERFACE IN STRATIFIED
WATERS AND IN CYANOBACTERIAL MATS

Stratifired water bodies allow the development of several
microbral plates along the water column. The microbial plates develaop
1in relation to nubrient availaebility, light penetration, and the
distr thution of oxyoen and sulfide. Suifide is 1mitially produced in
the sediment by sulfate-reducing bacteria. It diffuses along the
water column creating a cone of hydrogen sulfide/oxygen inlerface. In
the chemocline of Solar Lake :oinar) oxygen and sul fide coexist in a
O-10 cm laver that moves up and down during a diwrnal cvele. The
microbial plate at the chemocline 18 enposed to oxygen and hvdrogan
sulfide. altermating on a diurnal basie. The cyanabacteria occupying
the interface switch from ano.vaenic photosynthesis 1n the morning to
otyagenic photosynthesis during the rest of the day. This actiwvaty
pesulte i o Lemporal build up of elemental sulfur during the day
which disappears at night due to both oxidation to thicsulfate and
sulfate by thiobacilli, and reduction to hyvdrogen suliide by
Jerul furopenay sp. and anasrecbically respiring cvanobacteria.

High darlk COx +i1xation, which can be stimulated by
sultirde, wlenental sulfur, and thiosulfate 1n the presence of oixvaen
or nitr2te, 1= found 1n the chemocline., Over Y0 percent of the
pirimar v production in the stratified Golar Labke occurs wunder sulfide
conditione because of the atlivities of weveral cyanobacteria, plates
of Chromatiuw sp., and Frosircco bhilior:iy sp.. These sulfur
bacler 1a .1slbl aove the najyor cvencbacterial plate of dsciliatoria
l2umerica which 18 found at the deepest parl ¢ the hypolimnion.
The relative conbraibution of aneosvuemic photosynthesis to overall
pramary o Gductivity 15 a tuncticorn of lioght penetration tao the
rydr ogen sulfides/csvgen tntertface layer. Whern only 1 percent of
sty Face ligyht rreaches this laver ., ancoygenic photosynthesis accounts
Tur about 9 percent ot the cverall primary productivity whereas 1§ 20
percent of tne sw face light rzaches the chamocline (Lhe case 1n Bolar
Lale), anciyaenic photosynties e accounts for wmore than ) percent of
the photousviibhoetic carbon drostide azermlation.

The =tudv of the hydrooen sulfideroxvgen interface i sedument o
yegqul e bthe use af mucrcelectrodes for pls. pHy p8=7, pHa, ond pCls.
ihese elocirodes, now vsed 10 several laboratories, were introduced to
microbral =coloagy by WNoF. Fevabeoh of Aaribus Undversity an Denmar k.
Ghaey p gradients ot all me &0 wd paramelers are observed 1n miaroscale
fbhe Lup 140 mm ot Lthe sediment coluimn) . Tivese result from intense
m1cr obi1al activities 1o thie Lhin phholtic soune.

Divrvial Fluctuwations ot Line hvar cgen oculfirde/osnyagen inter face 1n

sediment are ouch wore pronovnced than Lhose of stratified water
bodies. s the ectablished gradients 1n sedinent are ver y steep and

dyifucion an these dimencsions 12 very tast. Uecause pf thie close
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proximity, the diwnal fluctuations expose cyanubacteria to suliitde at
night and sulfate reducing bacteria to high concentrations of oxygen
during the davy.

The cyanubacteria cope with e poasure to sul fide eitlher by
carrving ouk facultative anoxygenic photosynthesis or by performing
oxygenic photosynthesis 1n the presence of sulfide., When pHa
electrodes were 1ntroduced to the Fuax rone, a transient peal ot
Ha was observed upoan twrnirng on the light, possibly indicating
photolysie 0f wa'er by cyanobacteria under Lhesce conditions.
Uscsliatoria ftenetsc2 wore shewn Lu produce Ha tn oa
Cde limited enviramment under both aerobic and anawvrobac
counditions.

Sulfete reduction was tound to e enhanced 1n the liaght at the
swrtace of the cyvanovbacterial mate. Microsultate reduction
weasureme:tes showed enhaniced activity of sultate reduction even wundes
high oiygern concentrations of J00 oo oM. Apparent aerciic
SUs reduction activity can be coplained by tie co-accurwernce of
FH=. The physiuloygy or this apparent sultate reduction activaty
ts cuwrrentl. being studired.
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