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Biodiversity observation system for marine environments

Data collection of biodiversity is very urgent subjects still now, to know the current situation and future

changes in reef to deep sea areas. We would like to understand the interlinkage and connectivity between
coastal area and adjacent deep sea area.
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Cruise tracking map

JAMSTEC has performed wide range of in situ observation, for example, oceanographic and biological data
collections using research vessels and submersibles, autonomous probes, high resolution camera system,
moored observatories and terrestrial observations.

Every year, JAMSTEC vessels and submersibles have deployed to surrounding sea of Japan islands, and also
remote areas, Arctic Ocean, Indian Ocean, and western Pacific Ocean.

Data and sample informations collected from these cruise are accessible at the data sites in JAMSTEC.
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BISMaL

The Biological Information System for Marine Life (BISMaL), has been open in the portal site of the Global
Oceanographic Data Center (GODAC) . Primary data sources of BISMaL are JAMSTEC's databases, which have
been acquired from research surveys. Data collection of BISMaL is focused on the distribution and diversity of
marine life in Japanese waters and adjacent area.

New data input mechanism from science community and data sharing with the OBIS (Ocean Biogeographic
Information System) has been established in BISMaL. This sharing will provide a global view of marine
biodiversity, because OBIS has global network to collect the biodiversity data.

BISMaL has a search engine. You can search a target species from the BISMaL site, and gather the information
of taxonomy, ecology, distribution pattern, also browses the photographs, videos, and check the sample records,
and obtain a related literature references dealing with each species.

The database of video records from deep-sea research is a distinctive character of BISMaL. Database for videos
of deep-sea organisms is provided by only BISMaL, and it contains much more biological and ecological
information.
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Deep sea habitats_hydrothermal vent

Deep sea life has crucial roles in biogeochemical process. However, data from deep sea is very poor due to
insufficient monitoring technology and observation system.

Deep sea submersibles can take good quality pictures, samples and determine environmental conditions. It is
a powerful and intensive data collection system. However, it is hard to cary out a long term observation and to
survey the broad area, over a kilometer square.




Sea-floor Observatories

Seafloor cabled observatory at
7km off Hatsushima in Sagami Bay

(depth: 1175m)
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Annual transition of calyptogena colony: These images had been recorded the video camera

of the off Hatsushima observatory. The long-term observation using a seafloor station provide
such time sequential data. (lwase et al. 2004 )
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Sea floor observatories

JAMSTEC operates the cable connected observatories on the sea-floors of Muroto, Hatsushima, and Kushiro,
to measure earth quake, environmental parameters, and some visible events by video camera. These video
record contain the biological data, such like colony size of benthos, fish migration, and some other activities.
We analyzed the video footage and found the decline of deep sea clam colony in past decade.

Cable connected observatory is powerful tool for long term observation, but cost for construction is very
expensive, and impossible to change the location.

JAMSTEC researchers developed Mobile sea-floor observatory system, that operation units installed into a
small-sized lander platform, and sensor is operated by battery. You can carry it onboard and settle down at
any place.

However, Power supply is a constrain factor for this system. Using the new battery package recently
developed by JAMSTEC engineer, it will improve the performance and durability of this system.




Visual Plankton Recaider (VPR)system
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VPR and High resolution digital image analysis

Ocean mid water zone is most extensive habitat in the world. Planktonic small creatures feed on
photoproducts in ocean surface, and nourish the mid-water animal community.These planktonic matters
gradually aggregate and sink to deep sea area, as marine snow, and also nourish a seabed habitat.

To determine the planktonic habitats, many type of instruments have been developed. Some of planktonic
animals and aggregates are very fragile and too difficult to collect by the net. Visual plankton recorder
"VPR” can continuously takes high resolution pictures of millimeter sized animals and marine snow.

Digital image analysis using VPR data reveals vertical distribution patten, particle counts, and size. These
data directly relate with the planktonic biodiversity, and closely connect to the production and consumption in
upper layers, and transportation of carbon to deep sea zone.




Remote-sensing for regional and global monitoring
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Satellite-derived distribution of chlorophyll concentration (mean of 1997 to 2007)
over the North Pacific to investigate phytoplankton variations. (Sasaoka 2010).
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Remote sensing

Biological survey and in situ observation gives detail of the community within meter scale habitat.

To achieve the regional and global monitoring for marine habitats, remote sensing data is quite helpful.

The optical sensor of a satellite can estimate the temporal and spatial distribution of chlorophyll concentration,
and primary production.The color change is due to the variation in phytoplankton biomass in the surface layer
of the sea.

Such variation in the surface layer affects the community activity and biodiversity in mid water and seabed
habitats. Remote sensing data from satellite can be used for prediction of change in the deep sea ecosystem.
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Argo

Argo system has been operated by international project since 2000. Over 3000 floats are deployed to build a
real-time monitoring of seawater conditions in upper and mid layers of world oceans.

Data of temperature, salinity, velocity from Argo floats are accumulated and analyzed.

Data integration between biological observations, remote sensing and Argo will be a powerful research tool to
understand the factors for changing in distribution and variability of biodiversity in the whole ocean.




System for biodiversity study and societal benefits
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data Integration

Ecological knowledge sustains our economy
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System for biodiversity and societal benefits

Biodiversity Observation system consisting of remote sensing and in situ observations contributes to build up
an informative database.

Data on biodiversity and habitats conditions are necessary to estimate the value of ecosystem services and to
understand ecosystem connectivity. To keep the capacity for analysis, we have to maintain the robust
database system.

The conclusion from analyzed data will certificate an assessment of environmental conditions, and support the
political decision.

Before drastic changes in marine environments and major loss of biodiversity, we have to establish the reliable
observation system using advanced technology.




JAMSTEC's platforms for marine biology
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JAMSTEC conducts a study on biodiversity and ecosystem using research vessels, submersible probes, and
remote sensing. Ocean biodiversity and biogeography data have been collected from research cruises and
observatories. Using remote sensing data from artificial satellites reveals a status in large-scale region, e.g.
sea surface color, land vegetation, and seasonal and annual changes. Data integration and comparative study
revearls the effects from anthropogenic activities and climate change.
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