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EXECUTIVE SUMMARY
The Kingdom of Bahrain has no commercial mariculture activities. Main production outputs consists of marine fish juveniles for export and local stock enhancement programmes. The coastal waters are open with no protected bays or sheltered areas and are generally shallow, with only small deep areas in the form of depressions in the sea floor. Salinities are high, tidal currents and wind velocities are medium to high. There is a potential for shallow net cage farming in selected areas, but measures for protection of cages against natural elements need to be considered. The presence of a successful and thriving fish juvenile production industry is a positive asset that will no doubt encourage future cage farming projects in the country. There are few but insufficient laws and regulations for mariculture activities including cage farming. There is a need to develop these regulations and also establish guidelines for environmental impact assessments and environmental monitoring programmes for mariculture projects.
GENERAL INFORMATION
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Bahrain consists of an archipelago of islands in the shallow waters of the central Arabian Gulf (Figure 1). This archipelago comprises 36 islands covering a total area of 706 km2. The largest island is the island of Bahrain, covering an area of about 590 km2, where the capital Manama is located. The island is linked by causeways to neighbouring lands such as Muharraq, Sitra, Umm Na'san and Nabih Salih. The main island is also linked by a causeway to the Kingdom of Saudi Arabia. The other large islands of the Bahrain archipelago include Hawar, situated 25 kilometres to the south-east of the main island and covering an area of about 52 km2. In order to meet the needs of the population, a further area of about 33 km2 was reclaimed from the sea through landfill between 1976 and 1996. The reclamation is still continuing to coop with the development of tourism and industrial projects. In 2002, 13.3 per cent of the existing land was used for housing purposes, 5.9 percent for agriculture, 9.3 percent for industry and commerce, 5.9 percent for the cultural heritage and tourism, and 16.5 per cent by the gas and petroleum sector.

There is good potential for aquaculture development in Bahrain. Therefore, the Directorate of Marine Resources, General Directorate for the Protection of Marine resources, Public Commission for the Protection of Marine Resources, Environment and Wildlife has future plans to add new research and culture facilities to the National Mariculture Centre in order to cope with the expected expansion in this important sector. The rules and regulations that will control this sector are being planned. The Master plan for mariculture development in the Kingdom of Bahrain, formulated by the Directorate of Marine Resources, is continuously revised and discussed among different governmental authorities who have relation with the aquaculture affairs.

HISTORY OF MARINE CAGE AQUACULTURE
There is no marine cage farming activity in the Kingdom of Bahrain. In 1999, a trial was made using six 40 meter perimeter circular floating cages. These cages were anchored at the marine terminal of the Bahrain Aluminium Factory (ALBA). This site was chosen mainly due to ease of access and anchoring of cages and security. The depth was just 9 meters, so cage depth was limited to five meters. The cages were operated for two years; many problems were encountered, including profuse net fouling by amphipods and barracuda attacks. The problems were solved, but the site proved not to be suitable. Furthermore, due to expansion works by the factory, the whole operation had to be halted. This was the first and only cage farming operation in the country. Nevertheless, good experience was acquired even though the period of operation was short.
The coastal waters around the Kingdom of Bahrain are generally shallow, with natural depth not exceeding 26 meters. But these depths are only limited to small size depressions on the sea bottom. Constant depth over a large area is rare in near costal waters; the majority of the coastal area is below 10 meters deep, not considering dredged navigation channels. There are few larger size deep depressions of 12–16 meters that may be suitable sites for shallow cage farming. Except for scattered dead or semi-dead reef areas, most of the coastal areas have sandy bottom with few small rocky outcrops. In some areas the intertidal zone stretches to several kilometres, this and the fact that near coastal areas are mainly shallow, leave very little locations near to the land that are suitable for floating cages. Such conditions may encourage consideration of fixed cage farming.
The coasts of the Kingdom of Bahrain are mainly straight with no sheltered bays. The western coast has high sea water salinity, making it less desirable for farming. Therefore, the Eastern coast is looked at when cage farming is considered. Salinity is 42–45 ppt in most areas; in the south-western coast it may reach 60 ppt. The temperatures range from 16–35 degrees Celsius. Temperature fluctuations often occur in the winter, especially during days of strong cold winds, causing a drop of a few degrees in a single day.
The tidal currents are rather strong, ranging from 0.1 to 3.5 knots; stronger currents are observed in deeper areas. Wave height in open waters can reach 2 meters, especially in the northern areas, mainly due to strong prevailing north and north-western winds with a maximum velocity reaching 34 miles/hour.
There is no cage farming activity in the country, but there are marine species being produced and exported as seed for cage farming in other countries, these species are likely candidates for cage farming in the country and include Sobaity bream (Sparidentex hasta), Gilthead seabream (Sparus aurata), orange-spotted grouper (Epinephelus coioides), rabbit fish (Siganus canaliculatus), mangrove snapper (Lutjanus argentimaculatus). Other species considered are Cobia (Rachycentron canadum) and the red seabream (Pagrus major).
Fish juveniles are currently being produced at a commercial scale in the country. The National Mariculture Centre, Directorate of Marine Resources, is a leader in the region in production of juveniles of a number of fish species. There are no fish feed mills in the country, hence all fish feed used is imported.

The following table shows the species and numbers of seed produced at the National Mariculture Centre in recent years.
	Year
	Species
	Fry produced (>1g)

	2000
	Sobaity bream (Sparidentex hasta)
	525 000

	2001
	Sobaity bream
	395 000

	2002
	Sobaity bream
	540 000

	
	Rabbit fish (Siganus canaliculatus)
	20 000

	2003
	Sobaity bream

Rabbit fish

Mangrove snapper (Lutjanus argentimaculatus)
	240 000

30 000

4 000

	2004


	Sobaity bream

Rabbit fish

Mangrove Snapper
	370 000

97 800

–

	2005
	Sobaity bream

Rabbit fish

Gilthead seabream (Sparus aurata)
	272 250

–
1 936 506

	2006
	Sobaity bream

Grouper (Epinephelus coioides)

Gilthead seabream
	635 000

87 950

2 914 000

	2007
	Sobaity bream

Gilthead seabream
	347 652

2 675 739


The Directorate of Marine Resources, General Directorate for the Protection of Marine Resources, is not the direct body that regulates and controls quality and safety of aquatic products. It only issues export licenses for marine products and issues permits for any fish catch and processing business. There are no other specific laws or regulations for fish farming; there are also no guidelines for environment impact assessment or for any environmental monitoring programmes for mariculture. The Royal Decree on Exploitation and Utilization of the Marine Resources, issued in 2002, has a few provisions for controlling aquaculture activities of cultured organisms in different aspects such as licensing and its requirements and quality issues. According to the law, a company is not permitted to start any aquaculture project or harvest wild seed without permission from the authorized government body (General Directorate for protection of Marine Resources).
Major constraints that could affect cage mariculture in the Kingdom of Bahrain include shortage of suitable areas with suitable depth, need for protection against tides, winds and currents, shortage of coastal land to establish supporting facilities for cage farms. On the other hand, incentives for establishing such industry include availability of long-term low interest loans, availability of seed and good technical backup.
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