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Sin-Ya Jheng " ~ Chih-Lin Wei” ~ Huei-Ting Lin % +
Shiang-Chih Shie * « Wen-Hwa Her *
*Marine Exploration Instrument Center,
Instrumentation Center, National Taiwan University
%Institute of Oceanography, National Taiwan University

Abstract

Deep-Sea benthic landers work like lunar landers
that land on the seafloor. In general, a lander’s main
platform is loaded with scientific instruments, and on
the top is supported by an array of floats, whereas the
bottom is attached to ballast weights attached to
acoustic or burnwire releases. During the deployment,
landers free-falls to the seafloor pulled by the descent
weights. The recovery of the lander then depends on
the positive buoyancy provided by the floats after the
release of ballast weights triggered by an acoustic
signal or burnwire release. Since benthic landers can
stay on the seafloor for a pre-determined time, many
oceanographic institutions have used the lander as a
seafloor laboratory, which can carry a variety of
automated equipment and sensors to conduct

time-series experiment. The benthic lander can also

add a remote access sampler to conduct discrete water
sampling for shore-based sophisticated chemical
analyses to reveal the temporal dynamics of
biogeochemical fluxes on the seafloor.

In the paper, we describe the ongoing
development of the benthic lander modified by the
Marine Exploration Instrument Center (MEI) of the
Institute of Oceanography, National Taiwan University.
The MEI lander equips with a sediment respirometer
and various sensors (e.g., oxygen, turbidity, pressure,
and conductivity) to measure the in-situ sediment
community oxygen consumption (SCOC) and to recover
sediment samples for further biogeochemical analyses.
The SCOC reflects the rate of organic carbon
remineralization and has been considered as a proxy
for the export flux of labile particulate organic carbon
(POC) to the seafloor. These rates and fluxes describe
and quantify the essential biogeochemical processes
that determine the fate of atmospheric CO; preserved
in the ocean, which is also significantly influenced by
the biomass, diversity, and composition of the seafloor
communities. Moreover, to document the operations
of the sediment-core respirometer and the
weight-release system, we also developed a low-cost,
modular, time-lapse underwater camera system using
action cameras and epoxy-encapsulated LED lights. In
the future, the underwater camera system will be
deployed standalone as a baited lander to document
the diversity of deep-sea scavenging fish and visually
assess the benthic ecosystem. Our development of the
deep-sea landers and in-situ ocean monitoring
technology have contributed to the advancement of
oceanographic researches in Taiwan from the
traditional ship-based surveys to the autonomous
surveys. In the future, the MEI benthic lander will be
incorporated into the other existing oceanographic
instruments in Taiwan to form a long-term, multi-scale
ocean observing network.
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