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Calcareous nannoplankton, a predominant group of skele-

tonized marine autotrophs, were decimated during the Cre-

taceous-Paleogene boundary mass extinction event, yet     

the cause of their extinction is poorly understood.  Here, 

we analyze nannoplankton counts from seventeen Creta-

ceous-Paleogene boundary sections representing all of the 

major ocean basins. We use a combination of multivariate 

statistical and other ecological methods; in addition,    

orbital time control allows us to place estimate on the dura-

tion of the recovery.  Our results reveal that the northern 

hemisphere oceans suffered high extinction rates and a 

nannoplankton crisis that peaked 40 kyr after the impact 

and lasted for  310 kyr.  By contrast, the southern hemi-

sphere oceans suffered lower extinction rates and experi-

enced nearly immediate recovery of a normal nannoplank-

ton population.  Eight out of nine species that originated   

in the early Danian appeared first in the southern hemi-

sphere and later in the northern hemisphere.   

 

Eutrophic taxa had higher survival rates than oligotrophs 

and also dominated earliest Danian assemblages.  These 

geographic and ecologic patterns support a three-part hy-

pothesis for the extinction and recovery: first, that oblique, 

northward impact led to initial concentration of particulates 

in the northern hemisphere; second, that darkness and sup-

pression of photosynthesis were the main kill mechanism 

for nannoplankton; and, third, that metal poisoning may 

have exacerbated and extended the biotic crisis in the 

northern hemisphere.  These mechanisms explain the selec-

tivity of nannoplankton extinctions with eutrophic taxa 

better adapted to lower light and higher metal levels than 

oligotrophs.   

 

Understanding nannoplankton extinction and recovery has 

ramifications for the evolution of the entire marine food 

chain at the Cretaceous-Paleogene boundary.  Preliminary 

results indicate that the extinction of planktonic fora-

minifera in open ocean sites was strongly controlled by the 

paucity of nannoplankton; in shelf sites higher planktonic 

foraminiferal survival resulted from the availability of al-

ternative food sources. 
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