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Fig. 1. The new techniques of biological and microbiological survey.

The survey of microorganisms and meiofauna requires the sample-oriented procedure. The environmental

DNA extracted from water or sediment samples contains various genetic information of virus, bacteria,

archaea, protista, meiofauna, and even megafauna. The flowcytometry is a sophisticated tool to measure

individual counts and images of microorganisms and meiofauna. Imaging data is useful for morphological

classification of community composition, and for measurement of population size by individual counts.

Table 1. Technical protocols for marine environmental assessment and monitoring.

#2: Genetic connectivity survey manuals

#1: Application of environmental metagenomic analyses for environmental impact assessments

#3: Microstructure Measurements around Deep Sea Floor - direct measurements of the deep-sea
#4: Acquisition of Long-Term Monitoring Images near the Deep Seafloor by Edokko Mark I
#5: A rapid method to analyze meiofaunal assemblages using an Imaging Flow Cytometer

#6: Onboard bioassay for seawater quality monitoring using delayed fluorescence of microalgae
#7: How to map the resilience of hydrothermal vent fields: a tutorial

#8: Functional assessment of microbiota in various environments using MAPLE

http://www.oceanbestpractices.net/handle/11329/359

The OceanBestPracticesSystem Repository (OBPS-R) is is an open access, permanent, digital repository of

community best practices in ocean-related sciences and applications maintained by the International Oceanographic

Data and Information Exchange (IODE) of the UNESCO-IOC as an IOC (IODE, GOOS) coordinated activity.
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Table 2. ISO technical standards proposed for Marine Environmental Impact Assessment.

ISO/NP23730 General technical requirement on marine environmental impact assessment
ISO/NP23731 Performance specifications for long term in situ image-based surveys in deep sea environments

ISO/NP23732  General protocol for observation of meiofaunal community

ISO/NP23734 Onboard bioassay for seawater quality monitoring using delayed fluorescence of microalgae

These proposals are submitted on the Technical committee 8/ Subcommittee 13/ Working group 4 for Marine Environmental

Impact Assessment, under the International Standard Organization (ISO).

Edokko Mrk 1-HSG Edokko Mrk 1-365

Key technology:
1) high quality glass sphere, 2) portability of deployment & recovery,
3) low-cost and durability, 4) high-quality data acquisition

Communication Unit

67

GPS, Satcom

100cm

DeploymenlL h n e (| Recovery

Observation

GLASS co.Ltd.

Fig. 2. Portable and standalone seafloor observation platform, Edokko Mrk 1.

The Edokko Mrk-1 is composed of pressure- resistant glass float with a built-in observation tools, which is

manufactured by Okamoto Glass Co., Ltd. Three combined glass-spheres consisted of time-lapse camera system,

LED array illumination and transponder device. Iron weight bundled Lander settle out by own weight to be dropped

into the sea from the research vessel. Disconnection of the iron weight is carried out by acoustic command to

the transponder. Type 365 is assembled with three units of HSG to extend the battery capacity for one-year long

observation and to increase the payload capacity as observation platform.
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Fig. 3. Hovering type autonomous underwater vehicle (AUV) Hobarin.

This AUV is a small-sized system, and easy to handle on any type of support ship without specific facility for

deployment and recovery (A). The hovering type AUV can cruise on tracking lines programmed before deployment

and takes high quality pictures of seafloor at a low altitude. This habitat map and photo (B) was observed with the

hovering type AUV.
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Fig. 4. Untethered free-fall vertical microstructure profiler VMP-X.

The VMP-X can be deployed directly from ship deck (A). The major components

of the VMP-X system (B) are the MicroXM at the bottom of the instrument, a

rubber coupler, and release system that attaches the MicroXM to an acrylonitrile

butadiene styrene tube that forms a freely flooding hull. The top section of the hull

is surrounded by a cylinder of syntactic foam (orange color). An aluminum recovery

ring is attached to the top end of the hull, along with a radio beacon, a strobe light,

and a combined GPS receiver and satellite transmitter. The datalogger and control

unit are mounted inside the hull. All components are rated to a depth of 6000 m.
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Fig. 5. Time-series fluctuations of turbulence and water temperature.
The turbulent intensity (¢) near the sea bottom changed from 10" to 107 (Wkg") and the maximum ¢ value was
observed from a flood tide between ebb tides. Moreover, the ¢ was relatively strong around the bottom, and water
temperature increased to 0.1-0.2 °C. This profile was determined on hydrothermal vent field of Okinawa Trough. The

white-line rectangles indicate typical area which detected strong turbulent energy and temperature raise.

New strategic protocol for marine EIA
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Fig. 6. Protocols of marine environmental impact assessment.
In case of conventional protocols for seabed mining, the environmental survey and process of
environmental impact assessment (EIA) has been planned after the exploration cruise to search
deposition site of target ore in the convention protocol. The new protocol modifies the schedule
arrangement of exploration and environmental survey to reduce the ship time. The EIA process starts
within early phase of exploration for target search to collect base line information on habitat condition

and possible effects from exploitation.
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Deep-sea observation for environmental impact assessment
: for the development of marine mineral resources

Koichi Goto™"", Tatsuo Fukuhara™", Shunsuke Kondo~"", Sotaro Takashima"",

Yasuo Furushima ** and Hiroyuki Yamamoto ™

ABSTRACT

Environmental impact assessment (EIA) is an indispensable process for mining activity. The discussion on legal
framework of EIA for deep-sea mining is continued in domestic and international committees. The international
standards of technical protocol for commercial-based deep-sea EIA are under development stage. It is required
how to conduct the deep-sea survey and monitoring with economic efficiency of process, and how to keep the data
quality. The project of the SIP next-generation technology for ocean resource exploration (hereinafter referred to
as “the SIP project”) aimed at the development of a practical method incorporating advanced research technologies
and knowledges, and the establishment of a strategically evaluating procedure with economic efficiency. The rapid
inspection method based on an image analysis for benthic meiofauna has been established as application of imaging
flowcytometer. The integrated analysis of meiofauna community is studied by using combined information of
morphological data from flowcytometer and genetic data from metagenomics. As for the long-term observation on
seafloor, we established practical method of long-term observation using portable/standalone observation platform
“Edokko Mark 17, which is a commercial product of the domestic manufacturer, designed as a long-term monitoring
device on the deep seabed. We conducted a sea-floor mapping using AUV “Hobarin”, which can cruise keeping on
height of several meters, to collect the detailed topography of seabed and the information on habitat condition. The
method of turbulence observation, which may be essential data for accurate prediction of turbid water diffusion, was
established. These new methods and procedures were published as several technical protocols for environmental
impact assessment conducting surveys and monitoring on the stage of resource exploration. The manual of new
commercial-based EIA protocol for deep-sea mining were compiled by the concept of “strategic environmental
assessment” recommended by the Ministry of the Environment. These manuals anticipate user’s needs for strategic
approach to make a sustainable development with environmental considerations regarding seabed mining. In
the future, the knowledges and experiences of the SIP project will enhance the business progression of private

companies, and lead the international marine industry.

Keywords: Biodiversity, Hovering type AUV, Edokko Mark 1, Turbulent flow, Strategic environmental impact

assessment
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