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soil,itundergoeschemical changesthat are often

linkedwith changesin other such elements as car-

bon and oxygen. Althoughthisaffectsthe concen-

trationof free oxygen, sulfurhas usuallybeen por-

trayedas secondaryfactorin regulatingatmos-

phericoxygen, with most of the heavyliftingdone

by carbon. However, new findingsby Weizmann

Instituteof Science researchersthatappearedrecent-

rolemaylyinthe journalSciencesuggestthatsulfur

have been underestimated.

Drs.ItayHalevyof the Rehovot institute'senviron-

mental scienceand energy researchdepartmentand

US colleaguesShanan PetersoftheUniversityofWis-

consin and Woodward Fischerof the CaliforniaInsti-

tute of Technologywere interestedin betterunder-

standingthe globalsulfurcycle.Thiscyclehas been

goingon over the last550 millionyears roughlythe

periodin which oxygen has been at itspresent

atmosphericlevel of around 20 percent.The

researchersused database calledMacrostrat,which

was developedand maintainedby Petersat hisuni-

versityand contains detailed information on thou-

sands of rock unitsin North America and beyond.

Usingthe database,the researcherstraced one of

the ways in which sulfurexitsocean water into the

underlyingsediments the formation of so-called

sulfateevaporiteminerals.These sulfur-bearingmin-

erals,such as gypsum, settleto the bottom of shal-

low seas as seawater evaporates.The team found

that the formation and burialof sulfateevaporites

were highlyvariableover the last550 millionyears

due to changesin shallow sea area, the latitudeof

ancient continents,and sea level.More surprisingto

Halevyand hiscolleagueswas the discoverythatonly

relativelysmallfractionofthe sulfurcyclingthrough
the oceans has exited seawater in thisway. Their

researchshowed thatthe formation and burialof

second sulfur-bearingmineral pyritehas appar-

entlybeen much more important.

Pyriteisan iron-sulfurmineral (alsoknown as fools

gold)that forms when microbes in seafloorsedi-

ments use the sulfurdissolvedin seawater to digest

organicmatter. The microbes take up sulfurin the

form of sulfate(boundto four oxygen atoms)and

releaseit as sulfide(withno oxygen).Oxygen is

releasedduringthisprocess,makingit source of

oxygen inthe air.Because thispartof the sulfurcycle
was previouslythoughtbe minor in comparisonto

sulfateevaporiteburial which does not releaseoxy-

gen itseffecton oxygen levelswas alsothoughtto

be unimportant.
In testingvarious theoreticalmodels of the sulfur

cycleagainstthe Macrostrat data,the team realized

that the productionand burialof pyritehas been

much more significantthan previouslythought,

accountingfor more than %08of allsulfurremoved

from the ocean (insteadof the %03to %04in prior

estimates).

As opposedto the variabilitytheysaw for sulfate

evaporiteburial,pyriteburialhas been relativelysta-

blethroughoutthe period.The analysisalsorevealed

that most ofthe sulfurenteringthe ocean washed in

from the weatheringof pyriteexposedon land. In

other words, there is balance between pyritefor-

mation and burial,which releasesoxygen, and the

weatheringofpyriteon land,which consumes it.The

implicationof these findingsisthat the sulfurcycle

regulatesthe atmosphericconcentration of oxygen

more stronglythan previouslythought
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