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1.0 Description of equipment

The RObust BIOdiversity (ROBIO) lander was commissioned in 2000 by BP emerging areas and designed, constructed and delivered by Oceanlab, University of Aberdeen, UK (Jamieson & Bagley, 2005
).  The ROBIO lander is a free-fall autonomous baited camera lander rated to 3000 metres and has been used in several biodiversity surveys in the vicinity of sub sea oil extraction (Faroe-Shetland Channel (1), West Africa (3)) and many scientific surveys.
The lander comprises four main components; an instrument frame containing the scientific equipment; a positively buoyancy vertical array of flotation packages; an expendable negatively buoyant ballast weight and an acoustically activated ballast release system.  The lander is deployed from a ship and released.  The lander free falls to the seabed at a rate of 34 m.min-1.  After crash landing the lander performs a preprogrammed sampling regime, in this case time lapse still photography and CTD measurements.  At the end of the survey period the lander ballast is jettisoned by acoustic command from the ship thus shifting the polarity of buoyancy force, initiating an ascent to the surface at 46 m.min-1 by virtue of this positive buoyancy.  The buoyancy is supplied by six pairs of syntactic foam spheres (Trimsyn TS2-4000; CRP Group, UK) coupled off-line to an 80 metre long mooring line attached to the top of the lander.  At the top of the mooring line are three aids to aid in location of the lander when surfaced; a VHF beacon (Novatech, Canada), Xenon flasher (Novatech, Canada) and a high visibility orange flag.  Negative buoyancy is provided by 100kg of steel ballast. The ballast is releases by unique acoustic command via two acoustic release units (Universal 2500; IXSEA Ltd, France).  The twin release system provides additional back-up in the unlikely event one should fail to activate.

The main components of the scientific payload if the 5 mega pixel 3000m rated digital camera and flash system (OE14-208; Kongsberg Maritime, UK).  The camera is a hardware and software adapted Canon G5 with 2 gigabytes of internal memory capable of ~1000 images per deployment at full resolution.  The camera settings and single slaved flash unit are preprogrammed and set to time-lapse at intervals set via intervelometer software.  The position of the camera and flash are adjustable depending on the operational modes that are discussed below.

The lander also carries an ultrasonic current meter with CTD capabilities (UCM-60; Sensortec, Norway) that records pressure, temperature, salinity (derived from conductivity), current velocity and current direction to provide information on the physical environment.  It also measures lander behavioral diagnostics such as heading, tilt and descent/ascent speeds are derived from the pressure (depth) measurements.  The UCM-60 current meter works on the acoustic travel time difference principle (ATT) that exploits the interaction effects between a moving fluid and acoustic waves with an accuracy of 1%.  The additional internal sensors are; Temperature: CS-1/10 Platinum resistance detector element, <1.0s response time, 0.1ºC accuracy; Pressure: Piezoresistive High Impedance pressure transducer, <50ms response time, 0.2% accuracy; Conductivity: Aanderaa 2990S inductive cell 0.05s response time, 0.06mmho/cm accuracy; Compass: 3-Axis Fluxgate, 0.05s response time, ±1 degree accuracy.

To attract scavenging fish in view of the camera a locally sources single skipjack tuna  or mackerel is used in each deployment.

The ROBIO lander is deployed in vertical mode.  Vertical mode is when the ballast weight is suspended 2-metres below the frame.  The main frame is therefore tethered between the ballast and buoyancy allowing the relatively small lander frame to image large areas of seafloor (and on uneven ground).  The camera and flash are positioned looking vertically down with bait and a reference scale attached directly on top of the ballast (in the centre of the image).  The vertical mode images an area of seafloor 2.1 x 1.6 m (3.41m-2).

Vertical mode is based on optimal foraging theory in that when a fish carcass reaches the seafloor it creates an odour plume traveling down current.  The fish within this elliptical plume detect it and follow it upstream to the source whereby they feed and leave subject to inter-species characteristics. With little structure on the seabed, the lander observes from above the succession of species by simulating a natural food fall event. By not obstructing fish from the bait and recording the current velocity and direction, the lander can accurately observe the presence, succession and behaviour of the scavenging and associated deep-sea fish community.  Combining multiple deployments over a bathymetric transect or geographical range can achieve an understanding of deep-sea fish distribution.
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Figure 1.  (a) Vertical mode of the ROBIO lander.  The lander is tethered 2-metres above its ballast and bait with camera and flash focused vertically downwards.  (b) vertical mode looks directly down at 3.41m-2 of seafloor with scale bars (1 x 1m), bait and ballast in the centre of the image.  Bait position indicated by grey arrows.
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Figure 2.  The entire ROBIO lander with mooring and ballast ready for deployment.
2.0  Deployment procedure

Requirements:


1 tonne crane or A frame at stern or side to lift the lander

Cleats and/or capstan lines to control paying out of the mooring if necessary, often it is done manually. 

(a) The mooring is laid out on deck for deployment over the stern of the ship. Boss clips are used to attach floats to the rings provided in the mooring line.  Floats should be put onto attachment lines in pairs and are retained by “figure of eight” knots  which should be checked for security and whipped with seizing line and tape for additional security.   The lander should be assembled and a quick release (supplied by Oceanlab) attached to a crane to lift the lander.

(b) On station the ship should move ahead at 0.5 knots against the wind.  The pellet float and floating rope are paid out over the stern.   The mooring is light enough for manhandling with the aid of cleats at the stern in adverse weather.

(b) The dahn buoy is lifted over the stern.  

(c) The floats are paid out in sequence until the whole mooring is streaming astern of the ship.

(d) Once the 20m of line between the last pair of mooring floats has been paid out and the lander should be lifted until the ballast hanging on the strop is just above the deck (if in tethered mode).  

(e) The lander should be lifted into the water and only when the frame is at least half submerged should the quick release be pulled.  (Other wise the ballast line may tangle with the lander frame).

(f) The lander will free-fall to the sea floor.  Note the location and time of sinking.
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3.0 Recovery procedure.
Requirements:


An overhead block   ca. 2 tonne SWL with at least 200mm between cheeks suspended on an A frame or crane capable of swinging inboard and outboard over the stern or possibly side of the vessel.


A deck winch or capstan (typically 2-3 tonne capacity) with ca. 50m of 2 tonne rated rope with a boss clip/ similar hook/ or eye slice on the end.  The line should be set up from the winch, through the overhead block and back down to the ship’s rail.


A hand throw grapple with 20m of line (to be supplied by the ship).


MORS acoustic release deck unit (Oceanlab supplied).


VHF radio receiver tuned to beacon frequency (Oceanlab supplied).

It is recommended that recovery is generally only attempted during daylight hours and in wind speeds of 25knots or less.

(a) The ship should heave to over the GPS position where the lander was deployed.

(b) The MORS deck unit should be set up and transducer dunked over the side once the ship’s way is off.

(c) The RT release transponder should be activated to confirm range and presence of the lander.

(d) The release code should be sent.   If no confirmation is received fire the AR back up release.

(e) The ship should back off ca. 250m downwind of the expected surfacing location switch on the radio receiver.

(f) Wait until the predicted surface time assuming   30m.min-1 .

(g) Once the lander had surfaced manoeuvre the ship alongside and throw a grappled over the floating line between the dahn buoy and the pellet. 

(h) Recover the pellet on board by hand, remove the pellet buoy and attach the floating line to the rope on the winch.

(i) For an “over the stern recovery” manoeuvre the ship forward keeping the mooring clear of screws and thrusters until the whole mooring is streaming clear astern.

(j) Haul on the winch/capstan until the dahn buoy is lifted from the water.  Move the suspended block inboard and uncouple the dahn buoy.

(k) Move the overhead block outboard and take up more line on the capstan to recover the floats in turn.  The mooring line with rings, swivels and shackles can be stored on the winch drum if suitable. 

(l) Once all the mooring floats are recovered, lift the lander inboard and secure on deck.

4.0
Packing list
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The following equipment would be required for the successful completion of a ROBIO
photographic survey.
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Figure 1  The ROBIO mooring 
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� Jamieson A.J. & Bagley, P.M. (2005). The ROBIO and DOBO landers: Deep-sea biodiversity surveys in areas of anthropogenic activity. Sea Technology, 46(1), 54-57.
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