PAGE  
- 38 -


Report on a pilot study to initiate monitoring for shellfish sanitation in Lüderitz area 
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EXECUTIVE SUMMARY

As molluscan bivalves filter and ingest particulate matter in the seawater around them, they concentrate bacteria, viruses and other potentially dangerous biological contaminants that can make consumers sick. Another risk to shellfish consumers is from blooms of toxic algae (termed harmful algal blooms or HABs) that are filtered from the water by the shellfish which then accumulate the potent biotoxins. Because of the dual threat to consumers from algal toxins and microbial and other contaminants, specific regulations and procedures have been developed internationally to ensure that shellfish are harvested, handled, processed and shipped under appropriate conditions to ensure consumer safety. HAB monitoring programs are typically embedded within comprehensive shellfish safety programs (often termed shellfish sanitation programs). 

The majority of shellfish harvesting in Namibia is associated with the aquaculture industry.  In addition there is recreational harvest of shellfish in Namibia for personal consumption.  There are oyster and abalone aquaculture farms in the Swakopmund, Walvis Bay and Lüderitz areas.   There is significant interest from both oyster and abalone farmers to export product to Europe and several connections have been made to explore potential markets in Germany and Spain. 
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Project EV/HAB/02/02a expressly addressed building monitoring capacity in the Northern Benguela. Terms of reference for the project provided for “one or more” demonstration monitoring projects at coastal stations, including Lüderitz and Swakopmund along the Namibian coast.  Following the successful pilot monitoring project based at Swakopmund (see final report of project EV/HAB/02/02a: Feasibility study for cost-effective monitoring in Namibia and Angola with an analysis of the various 
options for implementation of Shellfish Safety Programs), water quality and shellfish monitoring has continued and expanded in scope. As from the beginning of 2005, the monitoring program was integrated fully into the line functions of the Aquaculture Directorate of MFMR and is supported financially jointly by MFMR and the aquaculture industry. 
This report outlines a second pilot project initiated in the same manner at Lüderitz in October 
2005. By February 2006 this program was similarly adopted by MFMR, supported financially jointly with the aquaculture industry.
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Preparatory studies which bear directly on the present effort for establishing a shellfish safety program in Namibia are found in reports from BCLME Project EV/HAB/02/01 “Harmonization of Regulations for Microalgal Toxins for Application in Countries Bordering the Benguela Current Large Marine Ecosystem” and Project EV/HAB/04/Shellsan  “Development of a Shellfish Sanitation Program Model for Application in consort with the Microalgal Toxins Component” (see reports Currie et al., 2004; Anderson et al., 2004, Anderson et al. 2005, Louw et al. 2005). [image: image8.wmf] 
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Introduction
This report outlines the pilot monitoring study in Lüderitz, Namibia, undertaken through BCLME Project EV/HAB/02/02a “Development of an Operational Capacity for Monitoring of Harmful Algal Blooms in Countries Bordering the Northern part of the Benguela Current Large Marine Ecosystem: Phase 1 – Design. This project expressly addressed building monitoring capacity in the Northern Benguela, and provided for “one or more” demonstration monitoring projects involving very basic water sampling procedures and shellfish collection at the coastal stations Lüderitz and Swakopmund in Namibia.
The first pilot monitoring project based at Swakopmund, began in May 2004, initiated and carried out by the involved MFMR staff. Whilst initial payment of sample analyses was funded by project EV/HAB/02/02a, the monitoring program subsequently continued successfully and expanded in scope, to be integrated fully into the line functions of the Aquaculture Directorate of MFMR by the end of 2004, financed jointly by MFMR and the aquaculture industry. 

As project leaders were hesitant during time limit of project EV/HAB/02/02a to possibly overspend available project funds, only one demonstration monitoring project along the Namibian coast was initiated. However considering the unspent project funds, the urgent need and opportunity to set up a similar demonstration project in the southern shellfish production area around Lüderitz was considered opportune. Outside the allocated project time span, a second demonstration project was started at Lüderitz. 
The project participants from MFMR visited Lüderitz to train the newly appointed MFMR staff member and explain to industry the required sampling and processing protocols. The first visit was made by Deon Louw and Paloma Ellitson in October 2005; the final visit was made by Bronwen Currie in February 2006. This has resulted in official monitoring of the shellfish farms in the Lüderitz area according to the same protocol as those of the central coast.   

1.
BACKGROUND
2 
2.1 1.0
Red Tides and Harmful algal blooms (HABs) 
Among the thousands of species of microscopic algae at the base of the marine food chain are a few dozen that produce toxins.  These species make their presence known in many ways, ranging from massive "red tides" that discolor the water, to dilute, inconspicuous concentrations of cells noticed only because of the harm caused by their highly potent toxins.  Impacts include mass mortalities of wild and farmed fish and shellfish, human illness and death, alterations of marine trophic structure, and death of marine mammals, seabirds, and other animals (Anderson et al. 2001). The term “red tide” is misleading, however, since toxic blooms may be greenish or brownish; non-toxic species can bloom and harmlessly discolor the water; and, conversely, adverse effects can occur when some algal cell concentrations are low and the water is clear. Given the confusion surrounding the meaning of "red tide", the scientific community now prefers the term "harmful algal bloom" or HAB. This new descriptor includes algae that cause problems because of their toxicity, as well as non-toxic algae that cause problems in other ways.  It also applies to macroalgae (seaweeds) which can cause major ecological impacts as well.

HAB phenomena take a variety of forms. With regard to human health, the major category of impact occurs when toxic phytoplankton are filtered from the water as food by shellfish which then accumulate the algal toxins to levels that can be lethal to humans or other consumers. These poisoning syndromes have been given the names paralytic, diarrhetic, neurotoxic, azaspiracid, and amnesic shellfish poisoning (PSP, DSP, NSP, AZP, and ASP). All have serious effects, and some can be fatal.  Except for ASP, all are caused by biotoxins synthesized by a class of marine algae called dinoflagellates. ASP is produced by diatoms that until recently were all thought to be free of toxins and generally harmless. A sixth human illness, ciguatera fish poisoning (CFP) is caused by biotoxins produced by dinoflagellates that grow on seaweeds and other surfaces in coral reef communities. Being restricted to tropical waters, CFP is not a concern in the Lüderitz  area. Yet another human health impact from HABs occurs when a class of algal toxins called the brevetoxins becomes airborne in sea spray, causing respiratory irritation and asthma-like symptoms in beachgoers and coastal residents. The documented effects are acute in nature, but studies are underway to determine if there are also long-term consequences of toxin inhalation.

Another type of HAB impact occurs when marine fauna are killed by algal species that produce exogenous toxins associated with the cell surface, release toxins and other compounds into the water, or that kill without toxins by physically damaging gills, by creating low oxygen conditions as bloom biomass decays or by causing light attenuation as thus affecting submerged aquatic vegetation. Some algae (including but not restricted to those that produce chemically well-characterized toxins known to affect humans), can adversely affect growth and survival of larvae or adults of commercially important shellfish populations. For example, red tides of the dinoflagellate Heterocapsa circularisquama in Japan are not a public health concern and do not appear to affect finfish, but have caused mass mortalities of valuable cultured pearl oysters (Pinctada fucata) as well as edible bivalves including Pacific oysters (Crassostrea gigas), clams (Tapes philippinarum) and mussels (Mytilus galloprovincialis) (Matsuyama et al. 1996). Similarly, brown tides of the picoplanktonic algae Aureococcus anophagefferens (Pelagophycea) have caused mass mortalities (not linked to hypoxia) of mussels, and devastated bay scallop fisheries in the mid-Atlantic USA, but are not known to affect finfish or humans (Bricelj and Lonsdale 1997). Brown tide species have also been reported from South Africa (G. Pitcher, pers. comm.) 

Farmed fish mortalities from HABs have increased considerably in recent years, and are now a major concern to fish farmers and their insurance companies. The list of finfish, shellfish and wildlife affected by algal toxins is long and diverse (Anderson 1995) and accentuates the magnitude and complexity of HAB phenomena. In some ways, however, this list does not adequately document the scale of red tide effects, as adverse impacts can occur throughout coastal ecosystems in subtle ways that are difficult to detect. In virtually all trophic compartments of the marine food web, there can be impacts from toxic or harmful blooms.

Finally, economic impacts can also result from the so-called “halo effect”, or avoidance of safe, uncontaminated seafood because of mistaken public perceptions that the HAB event has affected all fish and shellfish and that toxins that kill these organisms are retained within their tissues. Management strategies must address this public overreaction and devise strategies (e.g. via public education) to reduce these impacts.

2.2 1.1
HAB problems in the BCLME region

HABs of the Benguela pose a threat over an extensive area spanning three countries. There is huge disparity in the amount of available information on HABs within the Benguela region. The history and extent of the HAB problem in the region are detailed in Currie et al (2004), but are briefly summarized here.  

Earliest documentation of PSP poisoning with probable involvement of Alexandrium catenella comes from an incident in Cape Town in 1888, when illness and deaths amongst the local population occurred, together with apparent poisoning of baboons after eating white mussels (Pitcher 1998).   Cases of PSP poisoning have been recorded from the Cape area intermittently over the last decades. DSP was identified for the first time along the South African coast in 1991 (Pitcher et al 1993). The regular appearance of Dinophysis spp. makes DSP a potential hazard in both the South African and Namibian waters. The presence of Gymnodinium and Pseudo-nitzschia species strongly suggests that NSP and ASP are potential problems in the Benguela as well (Pitcher 1998).

Mussel mortalities along the South African west coast have been linked to blooms of Alexandrium catenella and Gonyaulax grindleyi (= Protoceratium reticulatum, a producer of a toxin called yessotoxin), with cases of extreme poisoning of both white mussels Donax serra and black mussels Choromytilus meridionalis attributed to Alexandrium catenella blooms (Pitcher and Calder 2000). Mortalities of phytplanktivorous fish such as sardine are susceptible to PSP toxins with confirmed PSP poisoning incidents in St. Helena Bay.  Investigations may reveal microalgal ichthyotoxins to account for unexplained fish mortalities throughout the Benguela. Of special interest is the dinoflagellate Gymnodinium galatheanum (now called Karlodinium micrum and recently shown to produce a novel fish-killing toxin; Kempton et al., 2002). Members of the Prasinophytes and Rapidophytes are also of interest, as the ichthyotoxic raphidophyte Heterosigma akashiwo has been observed in the northern and southern Benguela, but has yet to be associated with harmful impacts (Pitcher and Calder 2000). Further up the food chain, seabirds and marine mammals that consume affected mussels, zooplankton and fish, are in danger of accumulating the toxins to lethal levels.

CFP is unlikely to occur in Southern Benguela waters but warrants investigation in Angolan waters, especially near offshore islands with coral reef resources, Gambierdiscus toxicus has been found in Luanda coastal areas.

In Namibia the role of toxic HABs in the ecosystem is not clear. Despite potentially toxic species and cysts having been sampled in Namibian waters, there are no records of human illness or mortality which implicate microalgal biotoxins as the causative factor. Admittedly, the coastal community is small and harvesting of shellfish is minimal, so toxic incidents could  pass undetected. 

Cultured mussels from Lüderitz tested positive for PSP in the mid-1990s, apparently caused by Alexandrium catenella (Pitcher 1999). Prior records are few, and limited to claims that fish mortalities were caused by algal blooms, e.g. mass fish mortalities in the region of Walvis Bay in the 1940’s were ascribed to a Gymnodinium species, and Heterocapsa triquetra, Gymnodinium galatheanum (=Karlodinium micrum), Peridinium trochoideum and Alexandrium tamarense  were found to occur commonly in the Walvis Bay region, as well as Prorocentrum micans and various species of the genera Gyrodinium, Peridinium and Dinophysis (Pitcher 1998). On the South African west coast, blooms of Ceratium furca, Ceratium lineatum, Prorocentrum micans and to a lesser extent Alexandrium catenella dominate (Pitcher and Calder 2000).

Blooms comprising vast quantities of algal cells contribute to secondary problems not related to the production of toxins. Along the Namibian coast, decay of such intense primary production results not only in water column hypoxia but also in anoxic diatomaceous ooze settled meters thick on the seabed. Intense microbial reduction occurs in these sediments, with subsequent regular release of methane carrying toxic hydrogen sulphide into the overlying water column. Combined effects of the sulphide and associated hypoxia result in mortalities of fish and invertebrates. In South Africa episodic anoxic events following decay of massive phytoplankton blooms have in recent years caused losses of thousands of tones of rock lobster, resulting in devastating losses to this valuable fishery (Matthews and Pitcher, 1996).
1.2

Microbial Contaminants and other Sanitary Issues
As they feed on microscopic plants and animals in the water, molluscan bivalves filter and ingest any particulate matter that happens to be in the growing areas. In coastal areas subject to sewage or fecal contamination, shellfish will concentrate bacteria, viruses and other potentially dangerous biological contaminants. There are many examples where consumers have contracted hepatitis, cholera, Norwalk Virus and other microbial diseases from the consumption of shellfish harvested in polluted waters. There is also strong evidence that shellfish can concentrate pollutants such as heavy metals, PCBs and other toxins when they are subject to discharges from industrial areas. Since consumers expect their shellfish to be live and wholesome until they are cooked or ingested, specific regulations and procedures have been developed internationally to ensure that shellfish are harvested, handled, processed and shipped under appropriate conditions.

The assessment of shellfish product safety at the time of harvest is predicated on numerous assumptions and historical findings regarding the survivability of pathogens and indicator bacteria in the environment. Indicator bacteria are used to evaluate the potential risk from sewage and other animal wastes. The typical indicators for shellfish programs are fecal coliforms and E. coli because they are typically present in sewage-contaminated waters and can be readily cultured and enumerated. Some viral and bacterial human pathogens are potentially transmitted by shellfish. Many of these have unknown survival rates in seawater and the rates of uptake and discharge by shellfish are unknown. The ratios of viral and bacterial pathogens to indicator organisms (e.g. fecal coliforms) are not quantified and vary considerably depending on local conditions.

A combination of systematic water quality monitoring, testing of shellfish and a shoreline survey of the vicinity of shellfish growing areas is used to determine the “sanitary” condition of an area. Most areas where harvest of shellfish is prohibited due to the risk of contamination by human and/or animal waste are exposed to either point source or non point sources of pollution. Direct discharge of sewage (treated or untreated) is considered a point source and an appropriately sized closure where shellfish harvest is prohibited must be established near the discharge outfall. Non-point sources of concern can include storm water runoff in urban areas, areas where there are failed or poorly installed septic systems, animal farms, concentrations of wild animals and other types of human activity that creates contaminants. Both point and non-point pollution problems can be exacerbated by heavy precipitation. Therefore, in addition to assessing the water quality, shellfish quality, and investigating potential pollution sources, shellfish programs must also consider meteorological and hydrographic factors that affect the contribution and movement of contaminants throughout the shellfish growing area.

Under the U.S. National Shellfish Sanitation Program (NSSP), water quality assessment is the key element of the shellfish sanitation program. Water quality is determined by an ongoing program of bacteriological monitoring using indicators of fecal pollution. Each shellfish growing area evaluation includes a pollution source survey of the shoreline and other areas adjacent to the shellfish growing waters. This inventory of potential shoreline pollution sources is designed to reveal whether the area is subject to direct contamination with small amounts of fresh sewage or industrial discharge which would not ordinarily be revealed by the water quality examination.

Under the EU program the regulations for production and placing on the market of live bivalve molluscs (EU Directive 91/492) rely on analysis of the shellfish flesh, not the ambient water. Flesh testing is conducted regularly from all active shellfish harvesting areas and the results of analysis for bacterial indicators are used to classify an area. Under proposed new regulations, the EU is incorporating a shoreline survey component to their shellfish sanitation programs (expected in 2006) in order to ensure appropriate classification of the shellfish growing area.

In the Benguela region, there have been few assessments of sanitary quality in the marine environment related to shellfish safety. Marine pollution is not a serious concern in Namibia since most of the coastline is devoid of habitation. The highest concentrations of marine pollution occur in Walvis Bay and Lüderitz, Namibia's shipping ports. This originates from effluents from vessels, fish factories and hazardous substances used in repair and maintenance of fishing vessels and other ships. It has not happened yet, but there is always the possibility of major pollution events from oil tankers which travel along the coast. In desert areas of the Benguela region such as Lüderitz, Walvis Bay, and Henties Bay, the effluent from the municipal waste water treatment facility is typically not discharged into the sea although some of the Swakopmund treated water is discharged at a beach outlet in the town. Although these types of situations along the coast still need to be evaluated to ensure that there are no inadvertent discharges from pump stations and collection systems, it is likely that the relative level of sewage contamination in these coastal areas is minimal. The lack of rainfall, agricultural husbandry or river runoff in these areas also suggests that the risks to water quality are minimal.

2. Current status of the shellfish industry in Namibia 
The majority of shellfish harvesting in Namibia is associated with the aquaculture industry.  One operation is also harvesting the clam Venerupis corrugata as part of the wild capture fishery near Walvis Bay.  In addition there is recreational harvest of molluscan shellfish in Namibia for personal consumption.  Wild mussel populations being harvested recreationally include: Perna perna, Mytilus galloprovincialis, and Donax serra. 

There are oyster and abalone aquaculture farms in the Swakopmund, Walvis Bay and Lüderitz areas.   These farms are currently selling product domestically in Namibia and to locations in South Africa and southeast Asia.  There is significant interest from both oyster and abalone farmers to expand and to export product to Europe and several connections have been made to explore markets in Germany and Spain.  This budding Namibian aquaculture shellfish industry faces severe challenges in the immediate future since its major market (South Africa) is already demanding that all imported shellfish receive the same testing and quality assurance that is now being required of South African producers under their recently promulgated Molluscan Shellfish Monitoring and Control Program (2004).  

Oyster farming is the dominant mariculture activity in Namibia with seven farms currently in production at Walvis Bay, Swakopmund and Lüderitz. Estimates of production of the Namibian oyster industry in 2002 range between $N12 million (Namibia’s Aquaculture Strategic Plan, 2004) and $N14 million farm gate value (Britz, 2003).

3. Proposed structure for a shellfish  sanitation  program

The needs for a shellfish sanitation program for the Benguela region are summarized in the second report for Project EV/HAB/02/01 “Harmonization of Regulations for Microalgal Toxins for Application in Countries Bordering the Benguela Current Large Marine Ecosystem”:  “A synthesis of requirements of various sectors of government and industry relating to microalgal toxins and other sanitary issues” (Anderson et al. 2004). A model program is outlined in detail in the final report of the same project (Louw et al. 2005). This model program forms the basis for the pilot monitoring at Lüderitz.
4.   THE MONITORING PROGRAM FOR LüDERITZ 

4.1    Sampling and Analyses

Because Lüderitz is distant and isolated from the monitoring base at NatMIRC, a satellite station to assist with the collection, transport and analysis of water and shellfish samples was needed. 

The pilot study at Lüderitz was correlated to that of Swakopmund (see Anderson et al. 2005) so that sampling procedure, times and subsequent delivery of samples are co-ordinated. Bearing in mind that no commercial analytical laboratories exist in Lüderitz, samples for microbiological analysis must reach the appropriate microbiological laboratory (GCS in Walvis Bay) within 6 hours of collection. This laboratory provides microbiological tests including fecal coliform, total coliform, E. coli for both water and shellfish flesh analysis. Biotoxin samples must be dispatched to the appropriate laboratory (CSIR in Cape Town). Both the GCS laboratory in Walvis Bay and the CSIR biotoxin labs in Cape Town are certified by the Competent Authority (Ministry of Trade and Industry) for fishery product export to the EU. Collection and couriering of samples from Lüderitz was co-ordinated to NatMIRC’s program.  Phytoplankton analyses were carried out at both Lüderitz and NatMIRC.

4.2 .. Data management

Data management and office support is critical to keeping the sampling program organized and for the analysis and interpretation of the data.  These data include the results from each of the laboratory components. The data management system must also be responsible for maintaining growing area classification files, shoreline and sanitary survey files for each growing area and records for closure that might take place as a result of a pollution or toxin event.  The MFMR Lüderitz office must also serve a role in coordinating and communicating closure information to the enforcement personnel who will post areas and enforce closures.  Basic equipment provided by MFMR includes computer equipment and internet facilities.

4.3    Environmental data

Environmental information will become increasingly valuable as the monitoring program develops, to relate bloom species and patterns to particular environmental conditions. Sea surface water temperature and wind data are collected daily by scientific personnel (Environment section: K. Peard) at the Lüderitz Institute. These add to a valuable long time series (since 1973 SST, since 1960 wind). Satellite SST is currently provided to the Ministry’s Environment section in Swakopmund. A Monthly CTD line off Lüderitz from 30m to approx 300m water depth is carried out, providing additional dissolved-oxygen data.  Daily SST and wind data are collected from the offshore islands Possession, Ichaboe and Mercury. Additionally these islands have the capability to sample water for phytoplankton, oxygen and sulphide.

5 results

· Samples were collected every two weeks at aquaculture locations. The study had two components: 

1. initiation of a sanitation program which can be used to classify shellfish growing areas in the Lüderitz area, and 

2. assessment of potentially toxigenic phytoplankton observed on the mariculture farms with official testing for biotoxins in the commercially-produced shellfish.  

5.1    Phytoplankton samples

Phytoplankton from water samples were identified to the best technical ability, and counted.

Table 1:  Phytoplankton species summary for Lüderitz Mariculture farm 

	Phytoplankton species summary for Lüderitz Mariculture farm

	Sampling Date
	Species
	Potential Toxin 
	Diatoms/Others

Cells/L
	Dinoflagellates

Cells/L

	08-Nov-05
	Flagellates
	 
	1583
	 

	08-Nov-05
	Licmophora ehrenbergii
	 
	1583
	 

	08-Nov-05
	Navicula sp.
	 
	1583
	 

	08-Nov-05
	Unidentified diatoms
	 
	16626
	 

	08-Nov-05
	Unidentified phytoplankton
	 
	792
	 

	 
	 
	 
	 
	 

	21-Nov-05
	Cylindrotheca closterium
	 
	396
	 

	21-Nov-05
	Flagellates
	 
	396
	 

	21-Nov-05
	Licmophora sp.
	 
	396
	 

	21-Nov-05
	Navicula sp.
	 
	4354
	 

	21-Nov-05
	Pleurosigma sp.
	 
	6730
	 

	21-Nov-05
	Unidentified diatoms
	 
	3959
	 

	21-Nov-05
	Unidentified dinoflagellates
	 
	 
	396

	21-Nov-05
	Unidentified phytoplankton
	 
	1583
	 

	 
	 
	 
	 
	 

	02-Dec-05
	Cylindrotheca closterium
	 
	792
	 

	02-Dec-05
	Navicula sp.
	 
	2771
	 

	02-Dec-05
	Pleurosigma sp.
	 
	1583
	 

	02-Dec-05
	Scrippsiella trochoidea
	 
	 
	396

	02-Dec-05
	Unidentified diatoms
	 
	6730
	 

	 
	 
	 
	 
	 

	16-Dec-05
	Cylindrotheca closterium
	 
	792
	 

	16-Dec-05
	Flagellates
	 
	396
	 

	16-Dec-05
	Heterocapsa illdefina
	 
	 
	396

	16-Dec-05
	Licmophora ehrenbergii
	 
	396
	 

	16-Dec-05
	Navicula sp.
	 
	7917
	 

	16-Dec-05
	Unidentified dinoflagellates
	 
	 
	396

	16-Dec-05
	Unidentified phytoplankton
	 
	792
	 

	 
	 
	 
	 
	 

	09-Jan-06
	Navicula sp.
	 
	4750
	 

	09-Jan-06
	Pleurosigma sp.
	 
	396
	 

	09-Jan-06
	Unidentified diatoms
	 
	1583
	 

	 
	 
	 
	 
	 

	23-Jan-06
	Navicula sp.
	 
	1188
	 

	23-Jan-06
	Pleurosigma sp.
	 
	1188
	 

	23-Jan-06
	Unidentified diatoms
	 
	2375
	 

	23-Jan-06
	Unidentified dinoflagellates
	 
	 
	1188

	23-Jan-06
	Unidentified phytoplankton
	 
	396
	 

	 
	 
	 
	 
	 

	06-Feb-06
	Cylindrotheca closterium
	 
	396
	 

	06-Feb-06
	Navicula sp.
	 
	132614
	 

	06-Feb-06
	Unidentified diatoms
	 
	1188
	 

	 
	 
	 
	 
	 

	20-Feb-06
	Licmophora ehrenbergii
	 
	2771
	 

	20-Feb-06
	Navicula sp.
	 
	31273
	 

	20-Feb-06
	Nitzschia longissima
	 
	792
	 

	20-Feb-06
	Pleurosigma sp.
	 
	1979
	 

	20-Feb-06
	Skeletonema "japonica"
	 
	32857
	 

	20-Feb-06
	Unidentified diatoms
	 
	3563
	 

	20-Feb-06
	Unidentified dinoflagellates
	 
	 
	1979

	20-Feb-06
	Unidentified phytoplankton
	 
	396
	 

	
	
	
	
	

	06-Mar-06
	Bacillaria paxillifera
	 
	8709 
	 

	06-Mar-06
	Cosinodiscus wallii
	 
	1451 
	 

	06-Mar-06
	Grammatophora sp.
	 
	5806
	 

	06-Mar-06
	Licmophora sp.
	 
	31933
	 

	06-Mar-06
	Navicula sp.
	 
	52254
	 

	06-Mar-06
	Cylindrotheca closterium
	 
	13063
	 

	06-Mar-06
	Nitzschia longissima
	 
	21772
	 

	06-Mar-06
	Pleurosigma capense
	 
	2903 
	 

	06-Mar-06
	Pleurosigma directum
	 
	126280
	 

	06-Mar-06
	Skeletonema "japonica"
	 
	7257
	 

	06-Mar-06
	Unidentified diatoms
	 
	55157
	 

	06-Mar-06
	Unidentified phytoplankton
	 
	15966
	 


Table 2: Phytoplankton species summary for Lüderitz Abalone farm
	Phytoplankton species summary for Lüderitz Abalone farm

	Sampling Date
	Species
	Potential Toxin
	Diatoms/Others
Cells/L
	Dinoflagellates
Cells/L

	08-Nov-05
	Heterocapsa illdefina
	 
	 
	396

	08-Nov-05
	Navicula sp.
	 
	2375
	 

	08-Nov-05
	Unidentified diatoms
	 
	7126
	 

	08-Nov-05
	Unidentified dinoflagellates
	 
	 
	396

	 
	 
	 
	 
	 

	21-Nov-05
	Cylindrotheca closterium
	 
	396
	 

	21-Nov-05
	Licmophora ehrenbergii
	 
	792
	 

	21-Nov-05
	Navicula sp.
	 
	2375
	 

	21-Nov-05
	Pleurosigma sp.
	 
	396
	 

	21-Nov-05
	Pseudo-nitzschia seriata gr.
	ASP
	396
	 

	21-Nov-05
	Skeletonema "japonica"
	 
	792
	 

	21-Nov-05
	Unidentified diatoms
	 
	1583
	 

	21-Nov-05
	Unidentified phytoplankton
	 
	4354
	 

	 
	 
	 
	 
	 

	02-Dec-05
	Cylindrotheca closterium
	 
	2375
	 

	02-Dec-05
	Licmophora sp.
	 
	13459
	 

	02-Dec-05
	Navicula sp.
	 
	13855
	 

	02-Dec-05
	Unidentified diatoms
	 
	1979
	 

	 
	 
	 
	 
	 

	16-Dec-05
	Cylindrotheca closterium
	 
	2375
	 

	16-Dec-05
	Flagellates
	 
	15439
	 

	16-Dec-05
	Grammatophora sp.
	 
	396
	 

	16-Dec-05
	Licmophora ehrenbergii
	 
	30086
	 

	16-Dec-05
	Navicula sp.
	 
	13459
	 

	16-Dec-05
	Pleurosigma sp.
	 
	792
	 

	16-Dec-05
	Pseudo-nitzschia delicatissima gr.
	ASP
	1583
	 

	16-Dec-05
	Pseudo-nitzschia seriata gr.
	ASP
	2771
	 

	16-Dec-05
	Unidentified diatoms
	 
	34836
	 

	16-Dec-05
	Unidentified phytoplankton
	 
	7917
	 

	 
	 
	 
	 
	 

	09-Jan-06
	Cylindrotheca closterium
	 
	2375
	 

	09-Jan-06
	Licmophora ehrenbergii
	 
	1583
	 

	09-Jan-06
	Licmophora sp.
	 
	396
	 

	09-Jan-06
	Navicula sp.
	 
	3959
	 

	09-Jan-06
	Pleurosigma sp.
	 
	7521
	 

	 
	 
	 
	 
	 

	23-Jan-06
	Cyanobacteria
	 
	5542
	 

	23-Jan-06
	Cylindrotheca closterium
	 
	1979
	 

	23-Jan-06
	Grammatophora sp.
	 
	792
	 

	23-Jan-06
	Licmophora ehrenbergii
	 
	1188
	 

	23-Jan-06
	Navicula sp.
	 
	6334
	 

	23-Jan-06
	Pleurosigma sp.
	 
	792
	 

	23-Jan-06
	Pseudo-nitzschia seriata gr.
	ASP
	8313
	 

	23-Jan-06
	Unidentified diatoms
	 
	7917
	 

	23-Jan-06
	Unidentified dinoflagellates
	 
	 
	396

	23-Jan-06
	Unidentified phytoplankton
	 
	7126
	 

	 
	 
	 
	 
	 

	06-Feb-06
	Cylindrotheca closterium
	 
	3167
	 

	06-Feb-06
	Gyrodinium sp.
	 
	 
	396

	06-Feb-06
	Licmophora ehrenbergii
	 
	396
	 

	06-Feb-06
	Navicula sp.
	 
	5146
	 

	06-Feb-06
	Unidentified diatoms
	 
	4354
	 

	06-Feb-06
	Unidentified phytoplankton
	 
	396
	 

	 
	 
	 
	 
	 

	20-Feb-06
	Chaetoceros sp.
	 
	396
	 

	20-Feb-06
	Dinophysis acuminata
	DSP
	 
	792

	20-Feb-06
	Dinophysis fortii
	DSP
	 
	396

	20-Feb-06
	Licmophora ehrenbergii
	 
	792
	 

	20-Feb-06
	Navicula sp.
	 
	9897
	 

	20-Feb-06
	Nitzschia longissima
	 
	17814
	 

	20-Feb-06
	Pleurosigma sp.
	 
	396
	 

	20-Feb-06
	Skeletonema "japonica"
	 
	96986
	 

	20-Feb-06
	Thalassiosira sp.
	 
	9897
	 

	20-Feb-06
	Unidentified dinoflagellates
	 
	 
	6730

	 
	 
	 
	 
	 

	06-Mar-06
	Cylindrotheca closterium
	 
	10160
	 

	06-Mar-06
	Heterocapsa illdefina
	 
	 
	1451

	06-Mar-06
	Licmophora ehrenbergii
	 
	7257
	 

	06-Mar-06
	Licmophora sp.
	 
	2903
	 

	06-Mar-06
	Navicula sp.
	 
	24675
	 

	06-Mar-06
	Prorocentrum micans
	 
	 
	1451

	06-Mar-06
	Scrippsiella trochoidea
	 
	 
	1451

	06-Mar-06
	Unidentified Cysts
	 
	1451
	 

	06-Mar-06
	Unidentified diatoms
	 
	4354
	 


5.2    Microbiology tests 

The water and shellfish samples taken for microbiology testing were collected by aquaculture personnel from the MFMR and delivered to the GCS (=SABS) laboratory in Walvis Bay within 6 hours of collection to be analyzed.  During the pilot monitoring period (November to February) water was analyzed for fecal coliforms (see Table 3). All tests were negative for fecal coliforms.  

Table 3 Microbiology tests at mariculture sites in Lüderitz

	Microbiology results for the period from November 2005 to March 2005

	Station
	Sampling date
	Medium
	Test run
	Counts
	Units

	Luderitz Mariculture
	08-11-2005
	Water
	Feacal coliforms
	0
	Faecal coliforms/100ml

	Luderitz Abalone
	08-11-2005
	Water
	Feacal coliforms
	0
	Faecal coliforms/100ml

	 
	 
	 
	 
	 
	 

	Luderitz Mariculture
	21-11-2005
	Water
	Feacal coliforms
	0
	Faecal coliforms/100ml

	Luderitz Abalone
	21-11-2005
	Water
	Feacal coliforms
	0
	Faecal coliforms/100ml

	 
	 
	 
	 
	 
	 

	Luderitz Mariculture
	05-12-2005
	Water
	Feacal coliforms
	0
	Faecal coliforms/100ml

	Luderitz Abalone
	05-12-2005
	Water
	Feacal coliforms
	0
	Faecal coliforms/100ml

	 
	 
	 
	 
	 
	 

	Luderitz Mariculture
	16-12-2005
	Water
	Feacal coliforms
	0
	Faecal coliforms/100ml

	Luderitz Abalone
	16-12-2005
	Water
	Feacal coliforms
	0
	Faecal coliforms/100ml

	 
	 
	 
	 
	 
	 

	Luderitz Mariculture
	09-01-2006
	Water
	Feacal coliforms
	0
	Faecal coliforms/100ml

	Luderitz Abalone
	09-01-2006
	Water
	Feacal coliforms
	0
	Faecal coliforms/100ml

	 
	 
	 
	 
	 
	 

	Luderitz Mariculture
	23-01-2006
	 No sample collected
	 
	 

	Luderitz Abalone
	23-01-2006
	Abalone
	Feacal coliforms
	0
	Faecal coliforms/g

	 
	 
	 
	 
	 
	 

	Luderitz Mariculture
	06-02-2006
	Water
	Feacal coliforms
	0
	Faecal coliforms/100ml

	Luderitz Abalone
	06-02-2006
	Water
	Feacal coliforms
	0
	Faecal coliforms/100ml

	 
	 
	 
	 
	 
	 

	Luderitz Abalone
	20-02-2006
	Water
	Feacal coliforms
	0
	Faecal coliforms/100ml

	Luderitz Mariculture
	20-02-2006
	Water
	Feacal coliforms
	0
	Faecal coliforms/100ml

	 
	 
	 
	 
	
	 

	Luderitz Abalone
	06-03-2006
	Water
	Feacal coliforms
	0
	Faecal coliforms/100ml

	Luderitz Mariculture
	06-03-2006
	Water
	Feacal coliforms
	0
	Faecal coliforms/100ml


5.3    biotoxins

Shellfish samples for biotoxin analysis were shipped by air-courier to Cape Town to arrive within 24 hours of sampling for biotoxin analysis at the CSIR laboratories

Table 4: Biotoxin results from the Lüderitz mariculture farms November 2005 to March 2006 

	Biotoxin monitoring results for the period from November 2005 to March 2005

	Station
	Sampling date
	Testing Laboratory
	Medium
	Biotoxin Test results

	
	
	
	
	PSP

[μg eq/100g]
	ASP

[μg/g domoic acid ]
	DSP

[Mouse units]

	Luderitz Mariculture
	07-Nov-05
	CSIR
	Oysters
	Not detected
	Not detected
	Not detected

	Luderitz Abalone
	07-Nov-05
	CSIR
	Abalone
	35.0
	Not tested
	Not tested

	 
	 
	 
	 
	 
	 
	 

	Luderitz Mariculture
	21-Nov-05
	CSIR
	Oysters
	Not detected
	Not detected
	Not detected

	Luderitz Abalone
	21-Nov-05
	CSIR
	Abalone
	35.0
	Not tested
	Not tested

	 
	 
	 
	 
	 
	 
	 

	Luderitz Mariculture
	05-Dec-05
	CSIR
	Oysters
	Not detected
	Not detected
	Not detected

	Luderitz Abalone
	05-Dec-05
	CSIR
	Abalone
	40.0
	Not tested
	Not tested

	 
	 
	 
	 
	 
	 
	 

	Luderitz Mariculture
	09-Jan-06
	CSIR
	Oysters
	Not detected
	Not detected
	Not detected

	Luderitz Abalone
	09-Jan-06
	CSIR
	Abalone
	34.0
	Not tested
	Not tested

	 
	 
	 
	 
	 
	 
	 

	Luderitz Mariculture
	23-Jan-06
	CSIR
	Oysters
	Not received
	Not detected
	Not detected

	Luderitz Abalone
	23-Jan-06
	No sample collected
	
	

	 
	 
	 
	 
	 
	 
	 

	Luderitz Mariculture
	06-Feb-06
	CSIR
	Oysters
	Not detected
	Not detected
	Not detected

	Luderitz Abalone
	06-Feb-06
	CSIR
	Abalone
	40.0
	Not tested
	Not tested

	 
	 
	 
	 
	 
	 
	 

	Luderitz Mariculture
	20-Feb-06
	CSIR
	Oysters
	Not detected
	Not received
	Not detected

	Luderitz Abalone
	20-Feb-06
	CSIR
	Abalone
	43.0
	Not tested
	Not tested

	 
	 
	 
	 
	 
	 
	 

	Luderitz Mariculture
	06-Mar-06
	CSIR
	Oysters
	Not detected
	Not received
	Not received

	Luderitz Abalone
	06-Mar-06
	CSIR
	Abalone
	42.0
	Not tested
	Not tested


It is important to consider the current laboratory analytical capacity in Namibia as the shellfish safety program is implemented. The GCS (SABS) laboratory in Walvis Bay presently provides microbiology analysis only. Within the Benguela region biotoxin analyses are available only from the CSIR laboratory in Cape Town.  The single MFMR staff member at Lüderitz will focus on sample collection, phytoplankton monitoring, shoreline survey, sanitary survey, data analysis and growing area classification. This construction presently serves the Namibian shellfish culturing areas in the Lüderitz area. 

The situation whereby the commercial laboratories responsible for biotoxin and microbiological analyses closed for up to 4 weeks over the Christmas holiday period (CSIR closed, GCS closed from mid-December to early January) is unsatisfactory and unacceptable to such a monitoring program but is outside the scope of this project. Such discrepancies will be addressed by future efforts to ensure continuous testing for shellfish safety, both for local consumption and for international certification.  
6 OUTPUTS
· An official water quality monitoring program for the producing abalone and oyster farms in the Lüderitz area. 

· Industry participation and co-operation for the monitoring program. Meetings held with the mariculture industry at Lüderitz resulted in information sharing with positive input by the industry. Responsibilities of both MFMR and the farmers were clearly outlined.

· The appointed MFMR senior technician (Directorate Aquaculture) was trained according to the monitoring program needs: sampling, packing, couriering , analyzing of phytoplankton and record-keeping were addressed, so that the Lüderitz monitoring runs independently but coordinated with that of NatMIRC. 

· The continuity of the monitoring program has already been assured: MFMR staff will ensure sampling and analysis (staff, road transport, equipment and consumables are provided for by MFMR, whilst industry carry the financial costs of biotoxin analyses) MFMR will continue to carry the financial costs of microbiology and phytoplankton analyses.
· The version of the database designed for storage and processing of the data collected from all Namibian monitoring was networked between Lüderitz and NatMIRC.  This will give linkage of the office in Lüderitz, with updated information on the most current situation at all Namibian farms. The networking needs updating and further attention.
· Expansion of sampling points within the Lüderitz area: planned aquaculture activities include expansion of both abalone and oyster production as well as mussel culture. The pilot program initiated sampling of wild mussels which will be toxin-tested using the IAEA –sponsored project at Swakopmund.
7  points for consideration 

The success of these shellfish safety programs in the region will depend on more than initial financial investment, but will also rely on ongoing financial support to maintain the monitoring programs, and to provide funding for appointment and training of staff.  There are many opportunities for training staff for the activities included in a shellfish safety programs.  Namibia should make training a priority as the monitoring program is implemented.  Both the European Union and the United States offer courses in laboratory analysis techniques, laboratory certification, growing area classification, hydrographic analysis, phytoplankton taxonomy and others.  It may also be possible to provide funding for experts in this field to visit Namibia to provide on-site training and support.

8  Capacity Building

Meetings with commercial producers and other stakeholders resulted in Increased awareness and knowledge of HAB and other potential hazards associated with this special class of seafood. Such meetings involved present and potential farmers, municipality, Ministry of Environment, harbor officials (Namport), the local SABS depot, Air Namibia  (details, see Annexes) 
Specifically the Lüderitz pilot monitoring project achieved:

· In-house training of technical staff to monitor aquaculture activities according to international criteria

· A basic set of monitoring data which will contribute to growing area classification 

· Continuation of the program, taken over by MFMR and financed jointly by MFMR and Industry 

· A shellfish safety monitoring program which will cater for expansion as the mariculture industry in Lüderitz increases.       

9 expenses

Project funds covered the travel and daily per diem costs of 3 staff members from NatMIRC  each for 5 working days to Lüderitz. Costs for analyses were not included in the pilot study expenses as originally planned, as these costs were immediately at the outset of the pilot study financed jointly by MFMR and the shellfish industry.

In kind contribution from MFMR:Included a full-time staff member based at the Lüderitz Research Institute, with Government Institutional facilities at the Lüderitz Research Institute: a vehicle for road transport, office facilities of space, computer, photocopying and telephone/fax/email; and laboratory facilities. 
10  Acknowledgements

We acknowledge BENEFIT for their efficient management of the financial matters for this project, and MFMR for providing work space and facilities for the project participants during their visits to Lüderitz. 

11  References

Anderson, d. m., Anderson, p. s., mcMahon, t., fernández-Tejedor, m., currie, b., louw, d., and i. rangel 2004 - A synthesis of requirements of various 
sectors of government and industry relating to microalgal toxins and other sanitary 
issues.  Second report, BCLME project EV/HAB/02/01: Harmonization of Regulations 
for Microalgal Toxins for Application in Countries Bordering the Benguela Current 
Large Marine Ecosystem.   83 pp. plus annexes on CD.
Anderson, D.M., P. Andersen, V.M. Bricelj, J.J. Cullen, and J.E. Rensel. 2001 - Monitoring and Management Strategies for Harmful Algal Blooms in Coastal Waters. Asia Pacific Economic Program, Singapore, and Intergovernmental Oceanographic Commission, Paris: 268 pp. 

ANDERSON, D.M. 1995 - ECOHAB: The ecology and oceanography of harmful algal blooms - A national research agenda.  Woods Hole Oceanographic Institution, Woods Hole MA.  66 pp.

Anderson P.S., Currie, B., Louw, D.C., Anderson, D. M., Fernández-Tejedor M., McMahon, T. Rangel, I., Ellitson, P. and Torres, O.  2005 - Feasibility study 
for cost-effective monitoring in Namibia and Angola with an analysis of the various 
options for implementation of Shellfish Safety Programs. Final report, BCLME project 
EV HAB/02/02a: Development of an Operational Capacity for Monitoring of Harmful 
Algal Blooms in Countries Bordering the Northern part of the Benguela Current Large 
Marine Ecosystem: Phase 1 – Design
BRICELJ, V.M. and D.J. LONSDALE 1997 - Aureococcus anophagefferens: causes and ecological consequences of brown tides in the U.S. mid-Atlantic coastal waters. Limnology and Oceanography 42:1023-1038.

CURRIE, B., Anderson, D. M., Anderson, P. S., Louw, D., Fernández-Tejedor, M., Da Sliva, A. and I. Rangel 2004 - Review and Assessment of existing policies and 
approaches regarding Harmful Algal Bloom management, marine water quality, and 
shellfish sanitation in Angola, Namibia and South Africa.  First report, BCLME project 
EV HAB/02/01: Harmonization of Regulations for Microalgal toxins for application in 
countries bordering the Benguela Current Large Marine Ecosystem

EUROPEAN COMMISSION Council Directive 91/492/EEC of 15 July 1991 laying 
down the health conditions for the production and the placing on the market of live 
bivalve mollusks









Kempton, J. W., Lewitus, A. J., Deeds, J.R., Law, J. M. and A. R. Place 2002 - 
Toxicity of Karlodinium micrum (Dinophyceae) associated with a fish kill in a South 
Carolina brackish retention pond. Harmful Algae 1: 233-241

Louw, D., Currie, B., Anderson, D.M., Anderson, P.S., Fernández-Tejedor, M., McMahon, T., Rangel, I. and P. Ellitson  2005 - A Proposed Benguela Region 
Shellfish Sanitation Monitoring Program.  Third report, BCLME project 
EV/HAB/02/01: Harmonization of Regulations for Microalgal Toxins for Application in 
Countries Bordering the Benguela Large Marine Ecosystem.

MATSUYAMA,Y., UCHIDA, T., NAGAI, K.,  ISHIMURA, M., NISHIMURA, M. and T. HONJO 1966 - Biological and environmental aspects of noxious dinoflagellate red tides by Heterocapsa circularisquama in the west  Japan. Pp. 247 – 250, In Yasumoto, T. and Y. Fukuyo (eds.)  Harmful and Toxic Algal Blooms, IOC of UNESCO
Matthews, S. G. and G. C Pitcher 1996 - Worst recorded marine mortality on the South African coast in Yasumoto, T., Oshima, Y and Y. Fukuyo (Eds), Harmful and Toxic Algal Blooms. Paris UNESCO: 89-92.


Pitcher G.C and D. Calder 2000 - Harmful Algal Blooms of the Southern Benguela Current: a review and appraisal of monitoring from 1989 to 1997. S. Afr. J. Mar Sci. 22: 255-271.

Pitcher G.C 1999 – Proposals for a Harmful Algal Bloom (HAB) monitoring programme for Namibia. Ministry of Fisheries and Marine Resources, Windhoek, Namibia (World Bank Grant): 37 pp
Pitcher, G. C. 1998 - Harmful algal blooms of the Benguela Current. Sea Fisheries Research Institute, Cape Town, South Africa (World Bank IDF Grant): 20 pp.

PITCHER, G. C., Horstman, D. A., CALDER, D., DE BRUYN, J.H., and B.J. POST  1993 – The first record of diarrhetic shellfish poisoning on the South African coast. S.Afr.J.Sci 89: 512-514


12 Annexes 

12.1 Trips to Lüderitz

Visit to Lüderitz by D. Louw and P. Ellitson  23-27 October 2005   

Itinerary

Flight arrival Sunday 23rd October 

Monday 24th October

09:00 Visit to oyster farm Lüderitz Mariculture with Lüderitz technical staff Gosbert 
Hamutenya and Charlotte.  Organized with the farm manager and secretary to allow 
and support 
Gosbert to collect samples on a regular basis.  Telephonically 
informed the 
Managing Director of the company (who was out of the country) of all 
requirements 
and procedures.

11:00 Paloma, Deon, and Gosbert visited the abalone farm Lüderitz Abalone, who 
organized a guided tour of the farm. A sampling protocol for this land-based farm 
planned on site. Reporting procedures and contact persons identified.

14:00 
Deon gave a training presentation to Lüderitz MFMR staff; Paloma provided 
summary reference material.

Tuesday 25th October

08:30  Visited SABS=GCS depot in Lüderitz to organize the procedures for obtaining sterile 
sampling bottles. 

09:00 
Visited Air Namibia Office for quotations for air-courier of samples to Cape 
Town and Lüderitz, and all conditions/ requirements.

09:30  Visited Namibian Customs Office. Explained sampling program to obtain all relevant 
documentation that must be completed to have consignmants cleared for customs.

Visited Fedex office to obtain quotations for sending packages to Cape Town and 
Walvis Bay, with all conditions/ requirements.

Visited DHL office to obtain quotations for sending packages to Cape Town and Walvis Bay with all conditions/ requirements.

11:00  Practical session in MFMR lab: cleaning microscope, fixing of samples and teaching 
identification under the light microscope to technician Gosbert, using a concentrated 
sample from Lüderitz farm. Discussion and instruction on sampling protocol for 
Lüderitz - typed into manual. 

14:00  Identification under the light microscope of samples collected by Gosbert 

14:30  Meeting with Harbour Master at Lüderitz Namport Office to discuss any involvement 
in current and future projects (e.g. dredging operations) that might affect the water 
quality.

15:00  Presentation at MFMR on phytoplankton species by Deon.

Wednesday 26th October

09:00   Paloma and Deon conducted a practice mock sampling of both mariculture farms 
with Gosbert. 
12:00 – 15:00 Examination of live phytoplankton samples under the light microscope: 
showing Gosbert the species found in the Lüderitz area.
15:00  Worked on sampling working document (guideline for sampling procedures currently 
practised in Namibia.).

Thursday 27th October

08:00  Synchronized Lüderitz database with NatMIRC database.

10:30  Return flight to Swakopmund.

Visit to Lüderitz by B. Currie  20-24 February 2006   

The objectives of the follow-up visit were

· To assess progress of the pilot monitoring program and where necessary assist the single MFMR aquaculture staff member SRT Gosbert Hamutenya

· To meet with staff of Resource Management and the Inspectorate to harmoniously integrate the aquaculture activities with the Lüderitz station activities 

· To assess the data accumulated from the water quality sampling program: discuss findings so far with staff and farmers to ensure that the aquaculture sampling regime adequately serves the water quality monitoring needs 

· To  meet with aquaculture farmers

· To meet with other authorities in Lüderitz as opportune (e.g. Namport, Municipality, SABS depot) regarding interacting aquaculture issues of water quality monitoring.

Detailed Itinerary
Monday 20th February 

Arrived in Lüderitz: met with SRT Gosbert Hamutenya: to discuss sampling program and records so far collected. Data to all be entered into Excel as backup, with printed hard copies filed. Further discussions on staff issues included office space and vehicles.
Tuesday  21st February
Trip on the RV Anichab along the coast to Ichaboe island.  Water samples collected for phytoplankton analysis. Return to Lüderitz  5 pm.

Wednesday 22nd February
1. Meeting with new mariculture farmer to discuss activities and sampling regime : Gosbert shown new sampling site for sampling of mussels for biotoxin analysis (RBA method). Site is the previous mussel farm “Five Roses” on the lagoon. Mussels Mytilus galloprovincialis to be sampled




      2.
Meeting with staff Gosbert Hamutenya to examine the monitoring programme being carried out in the region, discuss work responsibilities

     14:00  Meeting with MFMR staff at Lüderitz to discuss the offshore islands and coastal 
stretches in context of zoning and MPAs. Information regarding aquaculture zones 
needed within the area, and importance of water quality surveillance 

      16:00  Meeting with MFMR Inspectorate regarding pollution control in the Lüderitz area, 
particularly by fishing factories. Although water quality testing (fecal coliforms) shows 
no impact by known pollution from both vessels and factories, the danger to 
aquaculture is there. Although Inspectors were aware of the problem they maintained 
that the fine for pollution is not adequate to solve the problem. Gosbert to investigate 
factory- and vessel pollution as far as possible, with samples to be handled by the 
monitoring programme. 







Thursday 23rd February

1.  Visit to oyster farm: feedback from farmer re monitoring programme so far implemented, 
with revision of sampling procedure. Additional mussel samples to be included 
with oyster samples, for analysis of PSP using RBA method at NatMIRC. 

2. Meeting with abalone farmer to discuss monitoring programme. Serious pollution dangers 
were reported by the farmer from the nearby fishing factories and possible municipal 
sewage works. 

3. Meeting with abalone farmer presently running a recirculation pilot project

This company cannot pursue aquaculture further due to financial limitation. The 
abalone project is therefore on hold; awaiting available funds. However abalone are 
seen as extremely promising in this country, especially as the sought after exotic 
abalone species which will receive high returns are allowed. Only once in production 
will this farm  be monitored
4. Discussion with potential farmers regarding the southern
 Namdeb ponds: extensive and 
prolonged tests on water quality (carried out by the company) showed that these 
ponds were not suitable for fish culture. The possibility of enabling circulation in the 
ponds, and shellfish culture, was discussed. 


Friday 24th February
08:00  Examination of new site for mussel culture at Shearwater Bay. Once mussel culture 

underway, sampling site at Diaz Point rocks (mussel sample) and bay (water 
sample), routine sampling will occur every 2 weeks.  As the mussels are not for 
human consumption but for feeding to cultured lobsters the toxin tests carried out will 
involve only PSP (RBA method). DSP and ASP will be tested only upon request of 
the farmer. Phytoplankton analyses will provide the main information

10:00   Return flight to Swakopmund

12.2 Mariculture Farm visits: Set-up, operation and developed sampling protocols  

2.2.1 12.2.1.Lüderitz Mariculture
Farm set up: 
Luderitz Mariculture was established in 1992.  Two systems, the long line and the raft systems are used.  The juvenile oysters are grown in trays held on the longlines, while the larger oysters are grown in woven baskets hanging from the rafts..  



A consignment of oysters for the market is sent to South Africa each Sunday.  The oysters to be sent off the following Sunday are sorted and cleaned during the week.  The cleaned oysters are put back into the baskets and taken out on the Friday to be held in the raceways over the weekend. Water supply to the raceways operates on a flow through system

Product specifications:

	



The oysters sold to local markets and exported to South Africa as a live product. Most oysters are sold between 70g and 100g (size medium to large).

Current Analyses being done:

Oyster samples are sent weekly to the CSIR in Cape Town for analyses of PSP.  Oyster samples are also sent to the Veterinary laboratories for a suite of microbiological tests.  Heavy metal analyses are done on oyster flesh samples by the CSIR.   

Monitoring program implemented for this farm:
Phytoplankton:

Sampling:  A bottle and a net phytoplankton samples will be collected from the growing waters. The net phytoplankton sample will be used for a preliminary examination of the species in the tanks.  The bottle samples will be used for counting phytoplankton to determine cell concentration.  

MFMR will bear the costs of transporting the samples to Swakopmund and will do the phytoplankton analysis.

Biotoxin:

Sampling:  A sample of 25 oysters will be collected randomly from the oysters designated for export to the market, and sent to the CSIR for analyses of PSP, DSP and ASP biotoxins.  The samples will be sent with Air Namibia to Walvis Bay (costs paid for by MFMR), and transported with Fedex to the CSIR in Cape Town, South Africa.  The farmers have agreed to pay for the Fedex courier costs on a rotational basis.

Microbiology:

Sampling:  A water sample will be collected from the growing waters and submitted to GCS Namibia (=SABS) for fecal coliform analyses.  The A-1 method (AOAC method) will be used to analyze for fecal coliforms of these samples. 
MFMR will bear the costs of transporting the samples to the GCS Namibia (SABS) laboratories in Walvis Bay as well as the sample analyses costs.
Contact details:

Contact persons:
 Director Mr. Dan Harvey

Tel:


+27 22 7140222
12.2.2 Lüderitz Abalone

Farm set up:



Lüderitz abalone is a land-based farm.  Water is pumped into the farm from the southern side from the sea.  The pump intake is situated 2 meters under the surface and one meter from the ocean floor. The pump intake is situated approximately 60m from the beach.  Each tank has an individual water inlet and outlet system. The different outlet pipes from all the tanks collect in a pipe at the northern side of the farm and water is return into the ocean. Pumps feed oxygen into the water.  The water system operates as a open water flow-through system.  Different sizes of abalone are kept in different tanks and size is specified by means of basket markers.  One area of farm is designated as collection area where the abalone is kept for export.





Product specifications:

Abalone Haliotis midae is exported as a raw and frozen product, and some are canned in South Africa. 

Current Analyses being done:

 Analyses for PSP are carried out once a month.  For the canning process testing for parasites has been carried out in South Africa.  Samples are sent to Veterinary Laboratories for a range of microbiological analyses.  Heavy metal analyses are carried out every six months. The farm is currently sending abalone to South Africa, Cape Town by means of Air Namibia and BJ Couriers.

Monitoring program implemented for this farm:
Phytoplankton:

Sampling:  Bottle and  net phytoplankton samples will be collected directly from the tanks.   The net phytoplankton sample will be used for a preliminary examination of the species in the tanks.  The bottle samples will be used for counting phytoplankton to determine cell concentration.   
MFMR will bear the costs of transporting the samples to Swakopmund and will do the phytoplankton analysis.

Biotoxin:

Sampling:  A sample of five abalone (two from size category 200g, and three from size category 150g) will be submitted to CSIR for PSP biotoxin analyses.  Samples must be collected randomly from the tanks holding the abalone designated for export.  The PSP biotoxin analyses will be done according to AOAC methods. 

The samples will be sent with Air Namibia to Walvis Bay (costs paid for by MFMR) and then sent in package with all other samples for CSIR with Fedex to Cape Town, South Africa.  The farmers have agreed to pay for the Fedex courier costs on a rotational basis.
Microbiology:

Sampling:  A microbiological water sample will be collected from one of the grow-out tanks and submitted to GCS Namibia (SABS) for faecal coliform analyses.  The A-1 method (AOAC method) will be used to analyse for faecal coliforms of these samples. 

MFMR bear the costs of transporting the samples to the GCS Namibia (SABS) laboratories in Walvis Bay as well as the sample analyses costs.

Contact details:

Contact persons:
 Directors Mr. Rassie Erasmus

 Mrs. Renate Erasmus

Tel: 


+264 63 203392

Fax: 


+264 63 203179

Cell:


+264 811293377

E-mail:  

seagulls@africaonline.com.na

Questions raised during the meeting: 

What regulations are needed for a canned product?

What regulations and tests are needed for a frozen product?
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