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Ocean carbonate chemistry
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Distribution of corals and
ocean acidification
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Abstract

Measurements of community calcification (G,.) were made during September 2008 and October 2009 on a reef flat in
Lizard Island, Great Barrier Reef, Australia, 33 years after the first measurements were made there by the LIMER expedition
in 1975. In 2008 and 2009 we measured G, = 61 +12 and 54 + 13 mmol CaCO; m>day ', respectively. These rates are

27-49% lower than those measured during the same season in 1975-76. These rates agree well with those estimated from
the meaenired temmeratnire and deorer af araconite catnrationt neing a reaf caleificatinn Fate aanatinn devel nmed From oo
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2. Location map and aerial photo of Lizard Island and South Island reef flat study site. During 1975-76 transect measurements were
made along lines Al and A2 (LIMER 1975, 1976). In this study G, was measured at SIRMOI (2008-09), SIRM02 (2008) and SIRM03
(2009). Benthic community surveys were conducted along the red line and green line, which is also in the region of the reef surveyed by Pichon
nd Morrissey in 1979 (1981). The red dashed line outlines the reef flat as defined by the IKONOS image classification. (For interpretation of
e refe es to colour in this figure legend, the reader is referred to the web version of this
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Carbon turnover rates in the One Tree Island reef:
A 40-year perspective
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[1] During November—December 2009 community rates of gross photosynthesis (P,).
respiration (R) and net calcification (G,,) were estimated from low-tide slack water
measurements of dissolved oxygen, dissolved norganic carbon and total alkalinity at the
historical station DK13 One Tree Island reef, Great Barrier Reef, Australia. Compared
to measurements made during the 1960s—1970s at DKI13 in the same season. P,
increased from 833 to 914 mmol O»m 2d ' and P, R mcreased from 1.14 to 1.30,
indicating that the reef has become more autotrophic. In contrast, G, decreased from
133 mmol C-m *-d"' to 74 + 24 mmol C-m *-d"'. This decrease stems primarily from
the threefold increase in nighttime CaCO5 dissolution from —2.5 mmol-m *h™! to
—7.5 mmol-m *h~'. Comparison of the benthic community survey results from DK 13
and its vicinity conducted during this study and in studies from the 1970s, 1980s and
1990s suggest that there have been no significant changes in the live coral coverage
during the past 40 years. The reduced G,., most likely reflects the almost threefold
increase in dissolution rates, possibly resulting from increased bioerosion due to changes
in the biota (e.g., sea cucumbers, boring organisms) and/or from greater chemical
dissolution produced by changing abiotic conditions over the past 40 years associated with
climate change, such as increased temperatures and ocean acidification. However, at this
stage of research on One Tree Island the effects of these changes are not entirely understood.

Citation: Silverman, J., D. I. Kline, L. Johnson, T. Rivlin, K. Schneider, J. Erez, B. Lazar, and K. Caldeira (2012), Carbon
turnover rates in the One Tree Island reef! A 40-year perspective, .J. Geophys. Res., 117, G03023, doi:10.1029/2012JG001974.
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Figure 1. (a) Australian coast line and location of One Tree Island. (b) Aerial photo of One Tree Reef
with sampling station DK 13 indicated by solid red circle on the southern rim of the reef. One Tree Island
is on the inner southeast rim of the reef. The spur-and-groove zone of the reef in which the sampling station
DK 13 is located i1s indicated by the yellow ellipse. The areas known as The Gutter and Shark Alley are
slightly lower than the rest of the reef, and water flows thro them to the open water throughout most
of the low-tide period. (c) Layout of benthic survey transects in the vicinity of DK13.
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Ficure 11. 5tandard day compilation of all ., slack water values measured at DK 13 during 11/20/
2009-12/152009 (gray markers). The black line 15 the cubic spline fit to the G, ., values calculated using
the csaps.m Matlab function with a smoothing parameter of P = 0.99996. The vertical dashed black lines
indicate the range of the sunnse and sunset times during 11/20/2009-12/15/2009 at One Tree Island.
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Figure 1.Temporal cycles in community calcification (Gpet) and
production (Pret). (@) Gpet (mmeol C m Zhr ! ) and (b) Pnet

(mmol C m Zhr ) against time of day. Dashed lines indicate
approximate daylight hours during the study period. Values outside
the hourly mean + 2 standard deviations of the mean are not shown.

Kwiatkowski et al 2015
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