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Development of autonomous in situ biopsy system for deep-sea top predators
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Deep-sea top predators are thought to be vulnerable to anthropogenic
impacts, but most studies were conducted using sampled individuals. An in situ biopsy system was
developed for collecting small amount of muscle tissues from deep-sea top predators non-lethally for

accommodation of scientific researches with lower environmental impacts. Some deep-sea sharks have
very hard skin. We tested several types of needles (different shapes, angles, and thickness) and the

best combination was the trigonal pyramid with the tip angle of 20 to 30 degrees, which required
the shooting force larger than 95.3 N for collecting tissues from hard-skin sharks. A newly
developed biopsy head was tested to collect muscle tissues from deep-sea sharks. About 100 mg of
tissues were collected without fail, which was enough volume for molecular genetic studies. The
structured light method was applied for species discrimination. Sharks and teleosts were clearly
discriminated during laboratory tests.
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