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[Summary]

The project aims to document diversity-changes in micro-plankton (particularly Haptophytes)
over the past half century, during which significant global warming has occurred. The CMCR
has an extensive collection of filter samples of sea-water in 1960—1970°s world oceans.
Molecular/morphological based analyses on these samples enable to reconstruct biogeography,
and to provide comparable data with 2000’s biodiversity studies. We will thus be able to

understand the response of micro-plankton to drastic warming.

[Overview]

Global warming, in particular accelerated warming since the 1990’s, has caused many
environmental changes (sea-level rise, ocean acidification, etc.). Marine micro-plankton,
particularly phytoplankton, play an important role in atmosphere—ocean CO, exchanges as
CO; consumers. These organisms could be significantly affected by environmental change
associated with Global warming. However, we still have limited knowledge of the actual
response of phytoplankton to environmental changes. Our project seeks to to directly observe
1960-1970’s photic biosphere. An extensive set of filter samples (0.8—-64 um) were collected
from >6000 sites across the world ocean by researchers at Lamont-Doherty Earth Observatory
to investigate coccolithophore assemblages and geographic distribution (e.g., Mclntyre and
Bé, 1967; Okada and Honjo, 1973; Okada and MclIntyre 1977; 1979), and most of these are
now archived in the CMCR. In order to harvest this fruitful collection, we will investigate
species diversity and geography of micro-plankton (e.g., Haptophytes) based on genetic and
morphological analyses. In particular, NGS-based analyses are applicable for comparison
with the modern biodiversity and biogeography detected by the TARA Ocean project (2009—
2013). Through these comparisons, we will be able to detect changes of species composition
and distribution during global warming, leading future adaptation/distinction of organisms
and speciation. Thus, we can examine the “real” first response of micro-plankton to drastic
environmental changes in the last ~50 years. The present project will largely contribute to

understanding the effect of Global warming to marine biosphere.
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