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Objectives
This report evaluates the utility of available Towed Undulating Oceanographic Recorders (TUORS) that could be used off the coasts of Angola, Namibia and South Africa. The report includes a needs assessment, a comparison of the performance, servicing, software and cost of TUORs, and lists the instruments that may be installed in a TUOR.
The first section of the report outlines the results of a survey of the perceived requirements for TUOR systems by researchers in southern Africa. The survey showed that TUORs are required for two types of research in the BCLME, namely:

· process-oriented studies on phyto- and zooplankton dynamics, conducted on an ad hoc basis using research vessels; 

· monitoring or long-term research into the impacts of climate change, pollution, and eutrophication on plankton, conducted on a monthly basis using commercial vessels. 

Some researchers in the region expressed an interest in establishing in parallel a Continuous Plankton Recorder (CPR)-type survey. 

Recommendations

In the assessment the authors documented and classified a range of TUORs and instrumentation packages and estimated their cost. Each TUOR was outlined on a proforma that allowed for easy comparison of their individual characteristics.  The evaluation suggests that more than one option may be suitable for use in the BCLME region. 
The recommended TUOR for conducting process-oriented studies behind research vessels, is the Nushuttle from Chelsea Instruments. The authors suggest that the following instruments should be installed in the NuShuttle: 
· CTD multiparameter probe CTD plus fluorescence: Minipack;
· Transmissometer: Alphatracker I;
· PAR Chelsea system;
· Plankton sampling mechanism: Autonomous Plankton Sampler (APS); and
· Water sampling mechanism.
Optional additional instruments could include dissolved oxygen, pH and a nutrient sensor. 
The authors also outline the characteristics of sophisticated instrumentation packages such as the Optical Particle Counter (OPC), Laser Optical Particle Counter (LOPC) and the Fast Repetition Rate Fluorimeter (FRFF). They recommend that these instruments should be used as a research tool and should not be part of a monitoring protocol. 

The authors recommend that strict penalty clauses for late delivery, or failure of equipment to operate, should be included in any purchase contract. The contract should include a section on follow-up service.  Training is best achieved by working in parallel with a team that is already routinely deploying TUORs. The authors suggest that funds should be made available for scientists and technicians to spend at least one month working with an international TUOR team.

Support for one week in commissioning trials is normally provided by manufacturers, but the authors suggest that the BCLME Programme might want to contract experienced support from a company such as SPARTEL to provide further backup on demand beyond this first week.

For regular (weekly to monthly) monitoring, or long-term studies over large scales, a TUOR would have to be towed behind a ship of opportunity (SOOP). Research vessels would be far too expensive. The report’s extensive review of the capability of TUORs demonstrated that none are suitable for use on SOOPs, despite claims by some manufacturers. The report therefore concluded that a second device would be needed for regular large-scale monitoring. 

As a solution, the authors outline a complimentary approach using a Continuous Plankton Recorder (CPR) to be towed behind SOOPs. The CPR provides a rugged, reliable and cost effective approach to monitoring regional plankton variability that can provide indicators of environmental change, help understand fish stock variability and provide input to ecosystem models. 
