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ABSTRACT

The input of bomb tritium into the high-latitude Northern Hemisphere waters 
has demonstrated the spread of a tracer in three dimensions in the North Pacific 
Ocean. Subsurface tritium maxima in middle and low latitudes clearly show the 
importance of lateral mixing (along isopycnals) in the upper waters. The tritium 
pattern as mapped on isopycnal surfaces puts definite time bounds on the 
exchange between the subtropical anticyclonic gyre of the North Pacific and 
both the subarctic cyclonic gyre and the system of zonal flows in the equatorial 
region. The penetration of bomb tritium to depths below 1000 m in the western 
North Pacific Ocean shows that these waters have been ventilated at least 
partially in the past 17 years of the post-bomb era. From the tritium pattern the 
upper waters of the North Pacific can be divided into three regions: a mixed 
layer that exchanges rapidly with the atmosphere, a laterally ventilated 
intermediate region (between the mixed layer and at most the winter-outcrop 
isopycnal) that exchanges on decadal time scales with the atmosphere, and a 
deeper layer penetrated by vertical diffusion alone, with a longer atmospheric 
exchange time scale. The greatest percentage of the tritium inventory of the 
North Pacific is in the intermediate region. This indicates that such lateral 
ventilations, which take place from all high-latitude regions, are a major source of penetration for atmospheric 
constituents into the oceans on decadal time scales.

Options:
● Create Reference 
● Email this Article 
● Add to MyArchive 
● Search AMS Glossary 

Search CrossRef for:
● Articles Citing This Article 

Search Google Scholar for:
● Rana A. Fine
● Joseph L. Reid
● H. Göte Östlund 



 

 

 

 

 

© 2008 American Meteorological Society Privacy Policy and Disclaimer 
 Headquarters: 45 Beacon Street Boston, MA 02108-3693  
  DC Office: 1120 G Street, NW, Suite 800 Washington DC, 20005-3826 
 amsinfo@ametsoc.org Phone: 617-227-2425 Fax: 617-742-8718 
Allen Press, Inc. assists in the online publication of AMS journals.  

 


