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High-relief Sites — Responded weakly to atmospheric extremes in 2010

Flat Sea-floor — Responded strongly Similar Depths — Effects of differing bottom relief
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Why d Ml : “Thermal siphon” — persistent +) I Conclusions
y @0 simifar sSites moderation of heating/cooling 1. Large-scale climatic indices — the Arctic Oscillation index of atmospheric pressure height, and El Nino-Southern Oscillation
within Florida’s reef tract |nd|§:es of equatorial Pacific SST anomaly — reached historic_al extrema in early 2010._ Atmospheric forcing In Elorida_ and the
: | d Caribbean reflected these extremes for several months following. Ocean waters on Florida reefs responded to this forcing.
perS|stent y respon Chibarenko. 2010 2. Persistent extremes Iin sea temperature on the Florida reef tract (FRT) were observed in January, March, and June of 2010, on
dlfferently under similar e oos - shallow reef sites throughout the FRT. (Monthly mean at three SEAKEYS reef monitoring stations outside those of all prior
| | . I'ABLE 1. Possible scalings for AV. 0 o . ] . ] ]
: AN month-years with 5% confidence, p>0.01, N>200.) However, response to atmospheric forcing was greater at some sites.
atmosp heric forcin g: o e T il e T e T I S e e - - - - T L
_ , o - T T I 3. At shallow sites with relatively strong response, an important distinguishing criterion was sea-floor slope — both monthly
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s LA LTRRORE e T Uias _________ kL Wik climatological anomalies and hourly data showed direct response to extreme atmospheric cooling in January and warming in
::‘ _____________ A"monlths ________ " I _____ Dec _____ I* _______ Maly| _________________ I __________________________________ l ___________________________________ l _ June Only at SIteS Wlth tOpographIC SIOpeS Slgnlflcantly IeSS than 1%. At Other SlteS, response tO both COOlIng and heatlng
SR TN W N SO W S ] (N N was less at all of diurnal, weekly, and monthly periodicities. A notable feature of this small-scale difference was its persistence.
W TV S 4. An oceanographic mechanism that can explain this difference is the small-scale heat advection process called the “thermal
L L siphon” (Monismith 2007). This process Is sensitive to spatial variations in sea-floor topography on scales of 100s of meters.
% | ....... i"] ............................. .............. ......... ..... ............... ......... ...... . _______ : 5. By Considering thiS process and itS eﬁect On reef resilience, Marine Protected Area managers may be able tO fOCUS
Hiie A RANCIPEASAS o B AT SR conservation and transplantation efforts more narrowly and effectively in the face of future climate-scale variability.
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