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Disrupting the | Cyanobacterial related to the integrity of the coral-symbiont

nitrogen cycle : metabolism partnership. In support, they cite an earlier
: paper making similar claimg), but this ref-

erence presents no empirical or theoretical
evidence for this thesis.

In fact, the hypothesis that adaptation can-
not occur over decadal time scales has been
shown repeatedly to be incorrect: Numerous
and complex physiological, metabolic, and
morphological changes can occur rapidly and
repeatedly among independently evolving lin-
eages Z-5). Speci cally, tradeoffs are ubi-
quitous in nature, and, although they in uence
the rate and direction of evolution (as empha-
sized in our Review), they do not prevent any
evolution from happening. Moreover, con-
trary to Hoegh-Guldbergt al’s assertions
that characteristics of endosymbiosis will
impede adaptation in corals, studies of other
organisms have found that endosymbionts
and hosts, if anything, evolve more rapidly

= ™ - - than their free-living counterpar; 7).

% e CURRCT In our projections section, we discuss Bas-
- e : == fettet al.(8) because it is the only study that
ics (1). This model incorporates tradeoffsoped and the dating result3, @). In the attempts to rigorously determine the potential
between symbionts’ thermal tolerance andxample presented by Pandel al, proxy effects of thermal adaptation on coral cover.
symbiont population growth, but it ignoresrecords of temperature from sediment corédoreover, Baskettt al. (8) explicitly include
tradeoffs that involve essential properties offere sampled on average every 133 * feedbacks of symbiont thermal tolerance on
coral reefs (such as documented reductioyears, whereas radiocarbon ages were saoworal colony growth. More broadly, the fact
in calci cation of corals harboring thermally pled every 1321 829 years; accurate com-that the model in8) has important limitations
tolerant symbionts). For symbiont adaptatioparison of rates of change that differ ovedoes not justify eschewing attempts to model
to ensure the future of coral reefs, they wouldecadal to centennial scales is consequengyolutionary dynamics entirely.

have to simultaneously evolve the followindhighly problematic. Conversely, the proxy Our Review presented fossil evidence
characteristics: (i) thermal tolerance to theemperature records from the same coffer varying sensitivity of coral reefs to cli-
synergistic effects of increased atmospheriecord ) indicate remarkably stable condi-mate change over multiple temporal scales.
pCQO, on sea water; (ii) capability to main-tions during the past 10,000 years (25.9° tdoegh-Guldbergt al. argue that the geo-
tain metabolic exchange in energy and nutr27.7°C). Consequently, most paleoecologiegical record lacks resolution to detect such
ents between themselves and their coral hostsil perspectives are limited in their usefulehanges, such as during the well-known and
and (iii) compatibility across a broad range ofiess for interpreting the rapid trends andccepted periods of Abrupt Climate Change

available coral hosts and environments. Eadimpacts that are occurring today. (ACC) during the early to mid-Holocene
of these adaptations is unlikely on its own, and OVE HOEGH-GULDBERG(9). However, the decadal- to centennial-
there is little evidence that any have occurred JUAN CARLOS ORTIZ, SOPHIE D®&¢ale chronology and paleoclimate from the

to date ), making the probability of the Global Change Institute and School of Biological Sciehc@gaco Basin studyl() shows substantial
simultaneous evolution of all these traits in th&he University of Queensland, St. Lucia 4072 QLD, Ausgfality to high-precision Greenland ice-core
near future highly improbable. Even if theser, whom correspondence should be addressed. E_rﬁgﬁgrds and adheres to all of the best prac-

adaptations were to evolve simultaneouslyveh@uq.edu.au tices recommended in the relevant paper
coral reef structure would only be sustained cited by Hoegh-Guldbergt al. (11). The

if the intrinsic capability of corals to maintain ~ References ) _ Cariaco Basin sediments record continuous
high rates of calci cation, above the rates of ('\2"(')55)865"&“’ S.D. Gaines, R. M. Baledppl9, 3 annual episodes of sedimentation that gener-
erosion, were preserved. 2. 0. Hoegh-Guldbe@pral Ree®s, 709 (2009). ally lack the bioturbation and time-averaging

Despite acknowledging the absence of3. R.J. Telford, E. Heegaard, H. J. BORaksSci. Rev.  typical of reef deposits, so the concerns with

analogous periods that match the current, 253_'15_(;35:8&,@_5_ Burr 3. . Pandol 3. €sat, USING radiometric dating to study the ne-
rate of change in ocean acidity and tempera- - pjanet. Sci. Leps3, 37 (2007). scale chronology of reef accretion cited by
ture, Pandol et al draw on the fossil record 5. D.W. Lezt al, Scienc801, 1361 (2003). Hoegh-Guldbergt al.(12) are irrelevant.

for insights into past coral reef response to Our Review is emphatic that “coral reefs
climate change. However, the precision oResponse are indeed threatened by climate change”

these records over ecologically relevant timelOEGH-GULDBER@IASSERT THAT EV@andol et al). However, we believe that

scales (decadal to centennial) is inherentlutionary responses to climate change ithe best way for coral reef scientists to
problematic because of the low resolution oforals are highly improbable in the neamform policy responses to this threat is to do
radiocarbon aging and the uncertainty asséuture, citing tradeoffs between tolerance tour best to comprehensively and rigorously
ciated with the order in which reefs develwarming and acidi cation, and two factorsaccount for all the processes likely to deter-
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mine reefs’ responses to climate change—
physiological, ecological, biogeographical,

and evolutionary.
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CORRECTIONS AND CLARIFICATIONS

News & Analysis: “8.7 million: A new estimate for all
the complex species on Earth” by D. Strain (26 August,
p. 1083). The article noted that Nigel Stork of Griffith Uni-
versity in Queensland, Australia, and colleagues published
a paper estimating that there are some 3.7 million arthro-
pod species on Earth. This figure was based on a calculation
error and was subsequently revised in a corrigendum. Their
median estimate, depending on the model, was revised to
6.1 million or 7.8 million species.

Technical Comments: Response to Comments on
“Drought-induced reduction in global terrestrial net pri-
mary production from 2000 through 2009 by M. Zhao
and S. W. Running (26 August, p. 1093; www.sciencemag.
org/cgi/content/full/333/6046/1093-e). The sentence “the
reduction of NPP in the 2005 drought of the Amazon is
5.56% of the mean NPP from 2000 to 2004 " was incorrect.
The reduction was 9.28%, not 5.56%.

Research Articles: “Local and long-range reciprocal regula-
tion of cAMP and ¢cGMP in axon/dendrite formation” by M.
Shelly et al. (29 January 2010, p. 547). The paper included
a misleading description of the method of FRET imaging.
The last sentence on p. 547 (beginning eight lines from
the bottom of the page) should read, “Bath application
of the membrane-permeant cAMP analog Sp-8-Br-cAMPS
(20 M) or the AC activator forskolin (20 uM) resulted in a

global increase of cAMP and PKA signals in ICUE- and AKAR-
expressing cells, respectively, as measured by the increase in
the ratio of yellow fluorescent protein (YFP) to cyan fluores-
cent protein (CFP) fluorescence at the neurite (Fig. 2, A, B, D,
E, and G) for AKAR, and the ratio of CFP to YFP fluorescence
for ICUE.” In addition, there was a mistake in the name of
a FRET probe used in Fig. 2B and Fig. 4. The label on the
left in Fig. 2B should be “AKAR (PKA),” not “ICUE (cAMP).”
In the Fig. 2 legend, the first sentence describing panels B
and C should read, “FRET signals observed at the neurite tip
of 16-hours neurons expressing AKAR or ¢GES-DE5.” In the
Fig. 4 legend, the first sentence describing panel A should
begin, “YFP fluorescence and FRET signals for PKA-activity
in an AKAR-expressing hippocampal neuron at 16 hours...."

Reports: “Label-free, single-molecule detection with opti-
cal microcavities” by A. M. Armani et al. (10 August 2007,
p. 783). The authors reported the use of optical microreso-
nators immersed in aqueous solutions and functionalized
with antibodies to detect small concentrations of the ana-
lytes recognized by the antibodies. The Report presented
discontinuities in the resonant response, which the authors
took to represent the responses from binding individual
analyte molecules. The amplitude of these discontinuities
was too large to be caused by the direct effect of the analyte
binding; to explain their large size, the authors proposed
a thermo-optic effect, in which local heating of the reso-
nator surface from light-analyte interaction amplified the
effects of analyte binding. However, as noted by Arnold et
al. [Optics Express 18, 281 (2010)], the thermo-optic effect
cannot account for the size of the discontinuities. The ori-
gin of the large wavelength discontinuities is being investi-
gated by several independent efforts.
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