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1. Introduction

In order to improve management recommendations it is of utmost importance to know where and when fish are spawning in order to relate recruitment success to environmental conditions. The distribution and density of fish eggs provides information of spawner biomass as well as adult fish distribution and recruitment success. It is thus critical to monitor the dynamics of fish egg distribution as an added element of the overall stock status assessment. This information would be used in combination with other assessment tools such as acoustics, which give indices of abundance and distribution.

Almost all available information on spawning habitat of commercially important pelagic fish (Sardinops sagax, Trachurus sp., Engraulis capensis) in the Northern Benguela region comes from a time period when the stocks were in a much healthier state than at present. It is likely that these data are not representative of current distribution due to changes in stock structure and thus, their validity is questionable. Evidence exists that the described spawning behaviour of several pelagic species has changed with the changes in stock size and structure.  With the advent of Continuous Underwater Fish Egg Samplers (CUFES) a method has been developed that can assist in rectifying our state of knowledge regarding the distribution of pelagic species in a more efficient manner than has been possible in the past. The CUFES system allows for continuous, real-time underway sampling which reduced the need for sampling stations. With reduced stock sizes, the problem of accurately sampling a patchy distribution of fish eggs is exacerbated and thus continuous sampling will improved the efficiency of surveys by reducing the rate of false-negatives (missing egg dense areas). 

The CUFES system is interchangeable between vessels and can be used at speeds of up to 10 knots; which enables the system to be used on vessels of opportunity. This will enormously increase the amount of data that can be collected and will make a significant contribution to improving the amount and quality of information for management.  For this contract a CUFES system is to be built and commissioned for deployment in Namibia. The work will be conducted mainly on the RV Welwitchia. The regular NatMIRC research cruises will be used as a platform for the work and the funding for the activity will be incremental to that committed to survey work by the MFMR. 

The project will be contracted to and administered by the BENEFIT programme and subcontracted to the Ministry of Fisheries and Marine Resources.

2. Aims and objectives. The project aims to achieve the following items:

· Build and deploy a CUFES system for the Northern Benguela

A regional technical consultant who has experience in the development and construction of this equipment will be consulted and employed to develop the system appropriate for use in the region.

· Apply the CUFES method for fish egg sampling on regular surveys and dedicated surveys

Regular environmental surveys on the Namibian vessel RV Welwitchia will be utilized (by extension of 3 days). In addition abundance surveys (pelagic) will also be used both within Namibian waters and ion transboundary cruises. Staff will be sub-contracted to process the samples collected on these cruises.

· Analysis of the data obtained and comparison with existing data.

· Training of staff.

Staff  (recent graduates) will be employed on the year contract where they will receive training in icthyoplankton identification and data analysis. Also, currently employed staff in the partner institution. s will be invited to attend training events along with the dedicated staff.

· Recommendations for further applications of the CUFES methodology.

3. Approach

The approach in this project is to utilize the existing infrastructure within NatMIRC as the basis for testing and implementing the CUFES system. BENEFIT will manage the administrative aspects of the project. The project will utilize existing scheduled cruises for the NatMIRC environmental section and will have several additional days allocated to these and other cruises for the experimental work.  Using existing infrastructure and scheduled ships time will make the project much more affordable.

In addition to this, staff will be employed (subcontracted) by BENEFIT for a dedicated role in the project. These staff will be recruited from after advertising the positions but will be employed to work within the NatMIRC infrastructure. They will also be allowed to participate in other activities where appropriate at NatMIRC. They will be supervised by the project leader.

A technical consultant will be contracted to design and build the CUFES system as well as to supply the relevant sampling gear. 

The survey work will comprise surveys onboard the RV Welwitchia from 23ºS to 20ºS.  Information will be gathered on the temporal and spatial extent of spawning activities and environmental conditions during spawning of the harvested species within the most likely spawning area using CUFES and net (CalVET) sampling, together with CTD casts at every station. In addition it is anticipated to run CUFES and do CalVET casts during the horse mackerel acoustic survey, which extends into Angolan waters if there are indications that part of the stock is in Angola. In general, surveys will extend to the shelf edge (the horse mackerel survey will cover an area out to at least 1000m bottom depth). If pelagic eggs are found in the water at the shelf edge the transect will be extended. The anchovy eggs in the Northern Benguela seem to be smaller than those in other systems and hence a 400μm mesh should be used in order to avoid the loss of anchovy eggs. Horse mackerel eggs are normally distributed in lower depth than the CUFES sampling depth (3 m) but significant numbers of eggs were nonetheless collected in the CUFES system providing qualitative information on horse mackerel egg distribution.

4. Activities 
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· The first step will be to recruit staff and engage the consultants.

· The following step will be to design and build the CUFES system

· Sample analysis will begin after the first samples have been obtained.

· Report writing will be submitted according to the schedule provided in the contract.

5. Summary to date

Several actibities on this project have already commenced tro obviate the delay in the signing of the contact. These include:

· Advertising, interviewing and appointment of technical staff. Two recent graduates from the University of Namibia were selected from a shortlist of five candidates. These are: 

· Mr Twalinohamba Akawa

· Ms Tupohole Shiwanapo

· The engagement of the technical Consultant: Mr Mike Pattersen has also commenced with his first technical visit  completed in mid-March.

6. Outputs planned

· Periodic progress reports to be submitted to UNOPS according to the schedule in section 5.4 of the contract. These will be in the form of collated information on progress of a technical and scientific nature.

· An interim scientific progress report will be submitted to UNOPS (within 12 months) with a presentation of data and analysis of the data to date.

· Written cruise reports submitted to UNOPS summarizing the data collected and results of each cruise (technical reports), including distribution maps of the eggs of the different species. 

· These cruise reports will be submitted within four weeks after each cruise to BENEFIT and according to the schedule in section 5.4 to UNOPS. Cruise reports will contain the following information:

· Cruise track with all stations;

· Temperature, salinity and dissolved oxygen throughout the water column for each station;

· Densities of sardine, anchovy and horse mackerel eggs in each CUFES interval and at each station.

· Data in electronic format (also submitted to SADCO) submitted on Access database for further analysis.

· A final scientific report containing all the analysis and collated data shall be submitted to UNOPS and which will also include a comparison of the results for sardine and anchovy with South African data and previously published data for the northern Benguela, a series of recommendations, for the continued use of CUFES including a manual on the interpretation of outputs for recommendations on stock status assessment and management recommendations, and further specifications.

· Scientific publications in international peer-reviewed journals once enough data (for at least one year) has been collected.
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