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Diatom assemblages in a series of remarkable laminated diatomaceous ooze (LDO) horizons in the marine
sediments from Integrated Ocean Drilling Program (IODP) Site U1304 were examined to reconstruct the
middle-to-late Pleistocene paleoceanographic evolution of the northern North Atlantic Ocean.

From the results of a principal component analysis using the percent abundances of 65 significant (p = 5%)
diatom taxa, except for Thalassiothrix longissima, which was extremely dominant in almost all horizons
observed, we identified two principal component (PC) axes.

Taxa probably associated with the stratigraphic distribution of the major zonal marker Neodenticula seminae
(ranging from 1.26 to 0.84 Ma) loaded on PC1 with a high value. PC2 was related to the ocean surface
temperature. The stratigraphic variability of the PC2 score indicated that switching between warm- and
cold-water assemblages occurred concurrently with LDO deposition (or extreme T. longissima dominance)
episodes in several horizons, suggesting that the Subarctic Convergence oceanic front passed over the site
during Pleistocene glacial/interglacial cycles. Our floral evidence supports the model of nearly monospecific
LDO formation caused by the enhanced physical accumulation of particular diatoms such as T. longissima.

On the other hand, N. seminae, which probably contributes to spring phytoplankton blooms in the modern
ocean, was present only between 1.26 and 0.84 Ma in this area. Thus, we infer that the main contributor of
export flux in the regional annual primary production cycle would have shifted drastically from one of a spring
phytoplankton bloom leader (N. seminae) to minor but mass dump assemblages (T. longissima etc.) in the
mid-Pleistocene.




