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The variations in volume of neritic (shallow water) coralgal carbonates, accumulating on low latitude shelves, in 
addition to bank, atoll, and platform tops, are highly dependent, during the Pleistocene deglaciations, on the re-flooding 
within the photic zone of large surface areas. The global (re-)establishment, growth, and large accumulation of neritic 
carbonates, in relatively short time intervals, should globally lower the concentration of CO3

2- from sub-thermoclinal to 
abyssal depths, and trigger contemporaneous sea floor carbonate dissolution. This basin-to-shelf carbonate fractionation 
should also generate a significant source of atmospheric CO2. These four intertwined components, (1) high amplitude and 
rapid sea level rises, (2) large neritic carbonate accumulation, (3) enhanced deep sea carbonate dissolution, and (4) 
increased atmospheric CO2, are part of the Berger (1982) “Coral Reef Hypothesis”. 

In the last 1.5 My, three intervals of unusually intense carbonate dissolution, observed at intermediate depths in 
the Bahamas and the Maldives, were found to correspond to three contemporaneous intervals of carbonate dissolution 
at intermediate and abyssal depths in the Atlantic, Pacific, and Indian Oceans. This long-term roughly 500 ky oscillation of 
carbonate dissolution on the sea floor appears to be global from sub-thermoclinal to abyssal depths. Moreover this 
roughly 500 ky oscillation in the Pacific record was extended as far back as 3.5 Ma.  

The most recent interval of unusually high global carbonate dissolution occurred in the Mid-Brunhes and is 
centered at 400 ky (Marine Isotope Stage (MIS)-11), often identified as the “Mid-Brunhes Dissolution Interval”. 
Contemporaneously, modern barrier reefs apparently were re-established during a uniquely high amplitude sea level 
transgression following  a long-term ice volume build up since the onset of the main northern hemisphere glaciations at 
about 2.7 Ma. During the Brunhes (or the last 800 ky), atmospheric CO2 concentrations, in a composite record from the 
Vostock and Dome C ice cores, are lower by about 30 ppmv for the first four cooler than the subsequent younger five 
warmer interglacial intervals. Could this Mid-Brunhes step increase in the atmospheric CO2 concentration be linked to the 
contemporaneous global establishment, growth, and large accumulation of neritic carbonates?  

Further back in the Pleistocene, two intervals of massive global carbonate dissolution, comparable to the MIS 11 
global dissolution interval, occurred at about 0.95 Ma or MIS 31  and 1.4 Ma or MIS 47/49 and are characterized by 
unusually high sea level, some of the lightest delta 18O values and maximum ice volume melt in Antarctica, potential time 
intervals of neritic carbonate growth and expansion and relatively higher atmospheric CO2. Moreover, the Mid-Pliocene 
Warm Interval, spanning from 3.3 to 2.9 Ma or -MIS M1-G7- , is known for unusually high sea level, neritic carbonate 
extension, and major carbonate dissolution. 

 
 
 


