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interplay remain obscure. Role of OA in sediment record of OAE1 is explored using 

carbon and oxygen isotopic evidence and nannofossils from global marine cores.  Global 
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causes of the event’s end, but rather on OA at the onset of the event, and its migration to 
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with varying concentrations of carbon dioxide for two weeks to quantify the effect that 

increased pCO2 has on sedimentology and geochemical constraints. Their results revealed 
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short duration of incubation time and  restricted sediment kinetics. A main result was an 

increase in anammox (anaerobic ammonium oxidation), produced by bacteria and 
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done using globally distributed proxies to create global reconstructions of the carbon 

cycle at any one time. Mineralogical, fossil, and chemical evidence in stratigraphic 

sections of the Triassic-Jurassic boundary are used to investigate the role of OA in the T-
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The parameters at play during global OA events are complex, especially when interpreted 

from the geologic record. This review of the knowledge of OA in deep time helps to 

clarify those parameters. first described are the proxies used to identify three main 

parameters involved in OA: seawater pH, carbonate concentration, and surface ocean 

aqueous carbon dioxide concentrations.. Global processes at play in carbon cycle 

perturbations are described, followed by a review of past acidification events. The events 

are compared in terms of their duration and possible causes. Overall, OA in deep time is 

presented as useful in understanding future projections of OA from anthropogenic CO2. 

models are formulated to apply processes of past events to future projected atmospheric 

CO2. multiple points of view are combined, from carbon chemistry to ocean physics, to 

formulate a coherent picture of OA in deep time.  
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Reef extinction events, though sometimes concomitant with other mass extinctions, seem 

to behave independently of other extinctions. This article describes five mass extinctions 

and five reef extinctions, and investigates the role of OA in them reef species and marine 

organisms were used to  run a number of statistical analyses to track the changes in 

diversity and extinction rates throughout each event. Their results suggest that four of the 

five reef crises were caused by OA. Two mass extinctions that do not coincide with coral 

extinctions are shown to not be OA-originated, the late Ordovician and end Cretaceous, 

and these are discussed. some events that did not bring extinction, such as the OAEs, are 

discussed in terms of their relationship with OA. The conclusions suggest that global 

warming and OA can be deleterious to reefs independently, with increased severity when 

coupled.  
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the possibility of OA as a cause of the marine extinctions seen during the K-Pg extinction 

event is detailed. Working off of the hypothesis that the leading cause of the K-Pg was 

the Chicxulub impact, these authors analyzed sulfur chemistry in the lab to identify the 

likely products of the impact, identifying sulfur trioxide as dominant. this compound 

would readily fall to the sea surface as sulfuric acid, creating a massive OA event. 

Interestingly, Deccan outgassing is not discussed. This is useful in that it provides 

experiments to test hypotheses of past processes, but is best when compared with Tyrrell 

et al. for their contrasting interpretations. 
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Although much of the evidence from the PETM indicates the occurrence of OA, little has 

been done to quantify its extent. Here, Boron was used to determine to what extent OA 

was at play, and for how long. Carbon isotopes, boron isotopes, B/Ca, and Mg/Ca ratios 

were all used to reconstruct the temperature rise and acidification extent before, during, 

and after the PETM at a high temporal resolution. the resulting paleoreconstructions were 

compared with models to make sense of the processes at play during their deposition. a 

sustained, rather than transient, input of carbon dioxide was required to attain the pH and 

temperature levels gathered from the proxies.  
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Multiple kill mechanisms have been attributed to the K-Pg mass extinction, and this 

article examines some of those hypothesized causes (e.g., volitization of gypsum-rich 

rocks, ocean stratification), and their likelihood in producing the evidence seen in the 

rock record. A numerical model is used to assess the extent and time scale on which each 

cause might function, and special attention is given to the role of OA in each scenario. 

Because of the complexity in the evidence of the K-Pg, this article is exemplary in its 

attention to detail of processes that may have been at play. Outcomes suggest that OA 

may have been, but was not necessarily, a contributor to the K-Pg extinction.   
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 geological dilemmas: Coral Reefs, v. 27, p. 459–472.  

Five mass extinction events are described in terms of their evidence of OA, followed by 

an assessment of how various  kill mechanisms might create acidic conditions in the 

ocean. Ultimately the author divides mass extinction mechanisms into two camps: 

physical perturbations, such as disease or bolide impact, and perturbations in the carbon 

cycle, including OA. The method makes clear the powerful effects of carbon cycle 

changes on the biosphere. The conclusions point to how past OA events inform future 

projections.  
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The complexity of OA cannot be overstated, and extends from various carbon cycle 

parameters affected and temporal scales involved. the intricacies of OA as a global 

geologic process are described. Carbon chemistryand various ascpects of the carbon cycle 

are detailed . Special attention is payed to the time scales on which OA can operate, from 

short term to long term causes and effects. Past periods that are certain to have been 

affected by OA are analyzed in terms of their causes and extent. A number of graphs are 

used to show relationships between numerous carbon proxies, time, and acidification, 

helping to make sense of the multiple variables at play.  

 
 


