The ocean provides millions of self-sustaining habitats in reefs, tide pools, deep sea and coastal areas.  The numerous species of fish, plants and other sea creatures makes marine biology a fascinating field.  The increasing amount of pollution in the oceans is also a rising concern that prompts testing and investigation.  For marine protected areas (MPAs) the increase of pollution hurts the environment and the creatures that inhabit the area.
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Figure 1.1 Diver taking measurements at the bottom of Kasitsna Bay [1]

Scientists have been researching life underwater for ages and have seen, first hand, the evolution of technology in marine applications.  Recently, robotics has started to replace conventional, human-dependent methods of scientific research.  The use of robotics in marine applications ranges from underwater remotely operated vehicles (ROVs) that are controlled through tethers, to newly developed autonomous boats that operate without human assistance or supervision.  The switch to robotics has many benefits.  Safety for humans increases because humans no longer dive to take measurements or capture footage of marine life.  Also, the time and effort of researchers can be spent elsewhere instead of in gathering data.  
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Figure 1.2 One Tiburon, an MBARI ROV [2]

Developers across the planet are investing time and money into research and development for marine robotics.  Institutes like Monterey Bay Aquarium Research Institution (MBARI) and Scripps, and companies like Deep Ocean Engineering, have been developing underwater ROVs for decades.  Over the past few years autonomous underwater vehicles (AUVs) have become a heavily developed research mechanism.  Santa Clara University’s Robotics Systems Laboratory (RSL) has been involved in numerous projects involving marine research vessels.  From the simple SEAFOX ROV to the Mantaris and Nautilus projects, the RSL is no stranger to this growing technology.  See Figure 1.3 (a-c).
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Figure 1.3 (a-c) SCU’s RSL projects: a) SEAFOX, b) Mantaris and c) Nautilus [3]

Alaska is known for its dramatically changing tides and abundant marine life migrating to and from its bays and coastal areas.  Kachemak bay, along the south-west coast, extends from the Pacific Ocean to Anchorage.
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Figure 1.1 Map of Kachemak Bay, location of Kasitsna Bay circled [4]

Along this area there are numerous species of animals that migrate up the bay including sea otters, harbor seals, sea lions, porpoises, a variety of whales, several species of ducks and birds, fish and shellfish [5].  Within the Kachemak Bay is Kasitsna Bay (K-Bay), a small ¼ mile bay protected by the Kenai Peninsula.  The National Oceanic and Atmospheric Administration (NOAA) had taken an active interest in the area and had founded the Kasitsna Bay Laboratory through the University of Alaska Fairbanks (UAF).  UAF offers several diving programs as well as marine biology programs at the K-Bay Laboratory.  The facility consists of resident quarters, dry and wet laboratories, several research vessels and a floating dock, completed this past year [6].  Researchers are currently studying kelp forests, crab and fish populations, and the effect of UV-B exposure in sea-urchin larvae to mention just a few [6].
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Figures 1.5 (a,b) a) K-Bay’s Dock and b) K-Bay’s Wet Laboratory [6]
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