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WFZeR RO EE (3530) © We hypothesized that the evolution of marine protists might been
enhanced by active microbial symbiosis. The symbiotic relationships with microbes were
suitable to survive during the crisis when the anoxic environments were dominant in the
ocean. The crisis is not really crisis for eukaryotic unicellular organisms because they
may potentially positively adaptable to this anoxia by various types of symbiosis. We
have tested the hypothesis through field surveys, accurate environment assessments,
genomics, precise laboratory culture and biogeochemical measurement. Field studies were
carried out at Sagami Bay, Shimoda Bay, Pacific Ocean (off Hachinohe), Namako—ike lake
of Kamikoshiki—jima island, etc. The results are reported through 29 papers, 42
presentations and others for science community. Meanwhile, the knowledge has immediately
transferred to society by Internet, seminars, press release and other occasions.
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Fig. 3. Enrichment in *C of sedimentary total organic car-
bon, benthic foraminifera, and other meio- and macrofauna
from cores to which glucose was added. Top: samples from
sediments at a depth of 0 to 2 cm; bottom: samples from sed-
iments at a depth of 2 to 5 cm. Error bars: SD (only for cores
with replicate samples); *: no data. See Table S2 in the sup-
plement at www.int-res.com/articles/suppl/m431p011_supp.
pdf for raw data
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Fig. 4. Enrichment in *C of sedimentary total organic carbon,
benthic foraminifera, and other meio- and macrofauna from
cores to which Chlorella sp. was added. Top: samples from sed-
iments at a depth of 0 to 2 cm; bottom: samples from sediments
at a depth of 2 to 5 cm. Error bars: SD (only for cores with repli-
cate samples); *: no data. Two different Day 9 columns for Uvi-
gerina akitaensis in the top panel indicate values for specimens
with brown cytoplasm (left column) and green cytoplasm (right
column). Values above graphs show the extent of bars with
excess “C atom% >5. See Table S3 in the supplement at www.
int-res.com/articles/suppl/m431p011_supp.pdf for raw data
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