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The severity of the impact of elevated atmospheric p@Ccoral reef ecosystems de-
pends, in part, on how seawater pLéaffects the balance between calcification and
dissolution of carbonate sediments. Presently, there are insufficient published data that
relate concentrations of pG@nd Cq_ to in situ rates of reef calcification in natural
settings to accurately predict the impact of elevated atmospherig p€€alcification

and dissolution processes. Rates of net calcification and dissolutign, @Dcentra-
tions, and pC@ were measured, in situ, on patch reefs, bare sand, and coral rubble
on the Molokai reef flat in Hawaii. Rates of calcification ranged from 0.003 to 0.23
g CaCQ m~2 h~! and dissolution ranged from -0.005 to -0.33 g CaG® 2 h—!.
Calcification and dissolution varied diurnally with net calcification primarily occur-
ring during the day and net dissolution occurring at night. These data were used to
calculate threshold values for pgG@nd C@* at which rates of calcification and dis-
solution are equivalent. Results indicate that calcification and dissolution are linearly
correlated with both C&" and pCQ. Threshold pC@and CJ~ values for individ-

ual substrate types showed considerable variation. The averagethfeGhold value

for all substrate types was 654 195 patm and ranged from 467 to 10@&tm. The
average C@T threshold value was 152 24 pmol kg™!, ranging from 113 to 184
pmol kg~'. Ambient seawater measurements of p@@l CQ~ indicate that C&™

and pCQthreshold values for all substrate types were both exceeded, simultaneously,
13% of the time at present day atmospheric p€@hcentrations. It is predicted that
atmospheric pCewill exceed the average pG@ireshold value for calcification and
dissolution on the Molokai reef flat by the year 2100.



