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ABSTRACT 

This paper discusses the use of resource assessment surveys as the basis for effective fisheries 

management drawing on the resource assessment survey of the Arabian Sea coast of Oman. This survey, 

completed in 2009, has been undertaken in the context of the primary aim of the Oman Ministry of 

Fisheries Wealth  (MFW) being to ensure that fisheries are developed and managed for the advantage of 

the people of Oman in a manner that is sustainable, maintains biodiversity and is consistent with the Code 

of Conduct for Responsible Fisheries. The goal of the survey was to provide estimates of the fishable 

biomass of principal demersal, small pelagic and mesopelagic fish species off the Arabian Sea coast of 

Oman for ongoing stock assessment of Omani fisheries, to guide development and investment decisions. 

The MFW is now engaging in the development of a coastal fishing fleet and the assessment of the most 

appropriate management approach for this fishery. The MFW‟s view is that the resource potential within 

the country‟s territorial waters (as indicated by the recent fisheries resource assessment survey), limited 

harvesting capacity, extent of technological advancement, and economic performance of the current 

traditional fleet, indicates that the current level of exploitation of fish resources is not optimal. 

Management proposals must therefore be developed in the context of the survey findings. Comparison 

will also be made with the resource assessment survey completed for the waters of the United Arab 

Emirates and the subsequent management initiatives developed in Abu Dhabi based on the results of the 

resource survey 
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INTRODUCTION 

This paper discusses the use of resource assessment surveys as the basis for effective fisheries 

management and future development of fisheries sectors. It is important to be clear on what the basis is 

for all fisheries management and development. This paper focuses on the premise that a sound 

understanding of fish resources and overall sustainability is the basis of all fisheries management 

decisions and that the most appropriate way to ascertain this understanding is through a resource 

assessment survey.   

This must then be supported by a set of principles which guide the management and development of any 

fishery. The paper suggests principles that can be developed for this purpose. This is followed by 

suggested guiding objectives for management and development of any fishery.  

The paper considers two case studies of the use of resource assessment surveys as the basis for 

management and development to demonstrate the effect in practice of starting from a resource assessment 

base.   
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The paper firstly draws on the resource assessment survey of the Arabian Sea coast of Oman. This survey, 

completed in 2009, was undertaken in the context of the primary aim of the Oman Ministry of Fisheries 

Wealth (MFW) being to ensure that fisheries are developed and managed for the advantage of the people 

of Oman in a manner that is sustainable, maintains biodiversity and is consistent with the Code of 

Conduct for Responsible Fisheries.  

The goal of the survey was to provide estimates of the fishable biomass of principal demersal, small 

pelagic and mesopelagic fish species off the Arabian Sea coast of Oman for ongoing stock assessment 

purposes and to guide future development and investment decisions. The MFW is now engaging in 

development of a coastal fishing fleet and assessing the most appropriate management approach for this 

fishery.  

The MFW‟s view is that the resource potential within the country‟s territorial waters (as indicated by the 

fisheries resource assessment survey), limited harvesting capacity, extent of technological advancement, 

and economic performance of the current traditional fleet, indicates that the current level of exploitation 

of fish resources is not optimal. Management proposals must be developed in the context of the survey 

findings.  

Secondly, comparison is then made with the resource assessment survey completed for the waters of the 

United Arab Emirates and the subsequent management initiatives developed in Abu Dhabi by 

Environment Abu Dhabi as the responsible Government agency, based on the results of the resource 

survey.  

PRINCIPLES 

In developing an approach to fisheries sector management and development, it is necessary to base the 

development of the approach on a set of principles or assumptions that form the basis for 

recommendations. These principles are based on the sustainability of the resource and the economy of the 

country or region concerned; the “geographic” scope of the area to be managed; investment 

considerations in relation to the fishery concerned, and the Government‟s governance and development 

role in the sector. 

 

The following assumptions are typically appropriate when developing recommendations: 

 

 The sustainable management of marine resources is appropriate and acceptable; 

 Economic sustainability, reflecting market demand, must be considered; 

 The impacts of any development on the current socio-economic situation on  the country or region 

will be considered, especially in regard to employment, skills and training requirements, and 

location of labour; 

 The Government will be able to play a leadership and governance role in the development of the 

sector as a whole; and 

 The Government will be able to take an active role in sector development by facilitating the growth 

of opportunities through the removal of barriers to investment and development. 

 

Given these assumptions the following principles are developed: 

 

To the extent they can be predicted, ll recommendations for management and development will be based 

on the sustainable management of the resources that make up the fisheries sector. -This will be based on:  

 

 the current stock resource assessment information for capture fisheries; 
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 a clear understanding of the species to be considered and the geographical area to be covered; 

 current knowledge of the suitability of species for aquaculture; and 

 the sustainability of marine protected areas (marine parks).  

 

Having met the resource sustainability test, all recommendations will be further tested against the demand 

in the market, i.e. economic sustainability. 

 

Combining the resource and economic sustainability tests, the Government will then be able to assess 

whether the three key elements of resource availability, processing capability and market access have 

been considered and provided for in any proposal for development.  

 

This approach will also allow Governments to consider the impacts of any development on the current 

socio-economic situation on the region or country in regard to current employment, skills base, training 

requirements, and location of labour.  

 

SUSTAINABILITY 

We have used the term “sustainability” when looking at the principles for fisheries sector management 

and sector development. We have used it both in the fisheries management sense and in an economic 

sense. We believe it is important to define what we mean by the term, in both circumstances. 

 

Firstly in fisheries management terms sustainability is used in relation to sustainable use (of a fish 

resource) or sustainable development (of a fishery). Definitions of these terms include: 

 

“Sustainable Use - The use of components of biological diversity in a way and at a rate that does not 

lead to the long-term decline of biological diversity, thereby maintaining its potential to meet the needs 

and aspirations of present and future generations.”
i
 and  

 

“ Sustainable Fishing - Fishing activities that do not cause or lead to undesirable changes in the 

biological and economic productivity, biological diversity, or ecosystem structure and functioning from 

one human generation to the next” 
ii
 

 

This definition is supported by the following comment from the same publication: 

 

“Fishing is sustainable when it can be conducted over the long-term at an acceptable level of biological 

and economic productivity without leading to ecological changes that foreclose options for future 

generations.” 

 

Secondly in an economic sense, sustainability means a wide range of things, starting from the basic 

classical definition of maintenance of capital, or keeping capital intact.  

 

It is clear however that there is no simple definition of economic sustainability. It cannot be considered in 

isolation and must be balanced against environmental or ecological sustainability, and social 

sustainability. Sustainability is about balance - balancing the economic needs of people with social needs 

and the needs of the environment.  

 
Given the definition of sustainable use and sustainable fishing and the need for balance to be applied to 

any consideration of economic sustainability, this balanced approach should be the guide for all marine 

sector management and development. 
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OBJECTIVES 

Having considered principles and the importance of sustainability, objectives for a fisheries sector can 

then be developed. The objectives for any fisheries sector should be to maximise the value from the 

sustainable use of the marine resources and the protection of the marine environment by sustainable and 

environmentally safe management of the fisheries. Alongside this should sit sustainable aquaculture 

developments and well integrated marine protected areas that support a vibrant eco-tourism industry and 

international marine conservation objectives. 

 

To ensure that proposed development in a fisheries sector is sustainable, the following must form the 

foundation for all development: 

 

 Identified and maintained competitive advantage for the fisheries sector; 

 Improved fisheries resource assessment and monitoring with mechanisms to manage effort and 

inputs; 

 Clear roles and responsibilities for regulatory approval across the sector; 

 Established mechanisms whereby fishers and the regulatory authorities can work together efficiently 

and effectively; 

 Clear rules and process over land ownership and water access for aquaculture and marine protected 

area developments; and 

 Established and agreed criteria and processes for assessing, approving, and supporting development 

opportunities. 

 

The key challenges faced in managing and developing a fisheries sector can include: 

 

 Resource uncertainty that includes uncertainty over access and over resource volumes. 

 Lack of alternative employment options –many countries have historically relied heavily on the 

fisheries sector for employment. 

 Infrastructure and transportation constraints – Development, and in particular access to markets, is 

often constrained by existing infrastructure and transportation connections. 

 Sector interrelationships and administrative inefficiencies – When several organisations currently 

have varying degrees of responsibility over the component parts of the sector this can lead to 

uncertainty and administrative inefficiencies. 

 

These challenges are not insurmountable but require recognition and acceptance, and then a coordinated 

approach, to address them.    

CASE STUDIES 

Having discussed the principles of sustainability and how this can be applied to fishery management and 

development, the following two Case Studies give examples of the approach taken in two developing 

countries that have taken as their starting point the need for sound fish resource assessment to form a 

basis for management and development.  

CASE STUDY - SULTANATE OF OMAN 
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The fisheries sector is considered as one of the important sectors in the national economic diversification 

program in the Sultanate of Oman. The coastal fisheries form vital parts of the livelihoods of large 

sections of the population in the country, and the issue of how to prevent their over-exploitation as 

demand grows for fish and employment opportunities, as a result of population growth, is of great 

importance for development policy in Oman (Al-Oufi et al. 2000).   

 

As a responsible authority, the Ministry of Fisheries Wealth has devoted particular attention to the 

development of the fisheries sector as a mechanism to increase fisheries‟ contribution to socio-economic 

well-being of the community (MNE 2007, Bose et al. 2010). Like most other developing countries, 

fisheries are classified into two main categories - traditional and commercial - and the former has been the 

dominant both in volumes and value terms.  

 

In 2008, the traditional fisheries sector accounted for around 88% (by volume) of fish landings. In the 

same year, the sector‟s contribution to GDP was estimated to be 0.6% and there were 37, 520 fishermen 

(both full- and part-time) employed in the sector.  

 

Fish exports are considered to be an important source of foreign exchange and the country is recognized 

as net exporter of fish products in the Gulf Co-operative Council (GCC) region. During the period 1999-

2008, on average around 47% of the total fish landings were exported to international markets (Bose et al. 

2010). 

 

Being included in the National Development Plan and under the public sector management, the sector‟s 

development policies should be coherent with other macroeconomic policies (i.e., fiscal, monetary, trade 

related etc.). Consequently, the selection of the suit of fisheries policy instruments is mainly guided by the 

policy objectives set out in the Five-Year Development Plan for the sector (MNE 2007).  

 

However, in deciding the policy objectives and instruments for the marine fisheries development and 

management, the authority recognizes the intricacy of the modern fisheries management process as it 

interconnects the natural, human and the management systems (Charles 2001).  

 

To fulfill its obligations the authority endeavors to gain better understanding of the current status and 

inherent dynamics of fisheries resources, and of the extent of community dependency on them in order to 

create a balance between conservation and development and ensure the progress towards the path of 

sustainable development.  

 

It has been well recognized that the knowledge about the biological characteristics as well as the 

information on the size and dynamics of fish populations provide signal of their current status and future 

potential. However, to meet the requirements of sustainable development under its core dimensions, 

modern definition of fisheries management calls for an integrated decision-making by involving multiple 

discipline areas. In this context, fisheries resource assessment is considered an important means to an end.  

 

To provide scientific rationale for management decisions and as a part of periodic resource assessment 

exercise, the authority sponsored a project entitled „Fish Resources Assessment Survey of the Arabian 

Sea Coast of Oman‟ in 2007 and the project was awarded to New Zealand Consultant Bruce Shallard and 

Associates. Although, undertaking such resource assessment project entails a considerable cost, the 

authority aims to protect the long-term viability of the traditional fishing communities by avoiding the 

supremacy of short-term gains over the long-term sustainability of the sector. 

 

The primary aim of the survey was to provide estimates of the fishable biomass of principal demersal, 

small pelagic and mesopelagic species off the Arabian Sea coast of Oman. Other aims included the 

provision of information on seasonality, oceanographic factors, habitat features and the existence of new 
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fishing grounds. Five seasonal surveys were carried out using the RV Al Mustaqila 1 between August 

2007 and September 2008 (total of 238 days at sea) covering water columns of 20 m and 250 m. The 

survey method comprised of bottom trawling with swept area technique, acoustic technique and the use of 

other sophisticated equipments.  

 

The results from this survey are encouraging with respect to the overall status of the resources within the 

country‟s exclusive economic zone (EEZ).  Furthermore, considering the other factors such as, limited 

harvesting capacity, lack of technological advancement and economic performance of the current 

traditional fishing fleet, it is reasonable to state that the capture fisheries contribution could be enhanced 

through increased production and by improving the quality of landings.  

 

Although the apparent trend in analytical sophistication in evaluating fisheries resources is commendable, 

the uncertainty intrinsic in the prediction of fisheries resources is unavoidable (Charles 2005; Walters and 

Martell 2002). As a mitigating measure, the authority follows a precautionary approach to fisheries 

management decisions.  

 

The relevance of all the information obtained through the survey is now being used by the authority with 

further scrutiny and recommendations received from the scientists from the Marine Science and Fisheries 

Center within the Ministry to develop future management and development strategies for the sector. The 

authority is actively promoting co-management practices to address the challenges facing the coastal 

fisheries.  

 

Previous studies witnessed that fishermen are well-equipped for embracing a more comprehensive co-

management practices (Al-Oufi, 2004). It is noted that a critical component for the success of co-

management strategies in Oman must be a more clear-cut division of responsibility between government 

agencies and the user groups. It is envisaged that the demarcation of specific responsibilities might lead to 

the reinstatement of traditional values and improved management of the common property resource (Al-

Oufi, et al. 2000).   

 

Although access to fisheries resources is required to meet important socio-economic, dietary and cultural 

needs of the traditional fishing communities in Oman, the authority restricts access and withdrawal rights 

to avoid dire consequences of open access regime. As part of responsible management practices, the 

authority undertakes routine investigation of socio-economic and environmental effects of the existing 

management arrangements and for the development of new fisheries arrangements in order to provide a 

sound basis for sustainable investment in the sector.   

 

For instance, with regard to commercial bottom-trawl sector the adoption of the Ministerial Decision (MD 

No. 20/2009) in 2009 is expected to bring a notable structural change in the commercial fisheries sector in 

the near future. This demonstrates not only the authority‟s determination to the protection of the marine 

environment and the conservation of fisheries resources but also the country‟s commitment to meet 

international obligations for the conservation and management of living marine resources in a sustainable 

manner.   

 

Furthermore, as a part of strategic approach to human capital development, the Ministry continues to 

provide resources and opportunities for professional development and training to fisheries managers and 

research staff to enhance their ability so that they can contribute significantly in the sustainable 

management of the resources. It is expected that the future planning for the sector would oversee the 

effective, efficient and sustainable utilization of the natural capital (i.e., the fish stocks) available in the 

country‟s territorial waters. 
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CASE STUDY - ABU DHABI – UNITED ARAB EMIRATES 

The fisheries of Abu Dhabi provide a source of income, employment and recreation at the same time as 

contributing to the cultural heritage and food security of the inhabitants of the coastal states. Fishing is 

primarily conducted from traditional wooden dhows and open fibreglass dories. Dome shaped wire traps 

are the most commonly used fishing gear although a variety of other methods exist including; fixed inter-

tidal fence nets, gillnets, hand lines and trolling lines.  

 

Landings are typically diverse and characteristic of a multi-species tropical fishery, with over 100 species 

from 35 families being commonly caught. Target species in the demersal fishery are primarily composed 

of representatives of the families; Carangidae, Lethrinidae, Haemulidae, Serranidae, Siganidae and 

Sparidae (Grandcourt, 2008).  

 

An extensive fisheries resource survey conducted in UAE waters during 2002 indicated that the stocks of 

key commercially exploited species had declined to 19% of levels that were present in 1978. The 

reduction in abundance was even more pronounced (13%) for more vulnerable species such as the orange 

spotted grouper (Epinephelus coioides) (Shallard, 2003).  

 

Subsequent fisheries dependent assessments corroborated these results and suggested that 71% of the 

resource base was over-exploited (Grandcourt, 2008). For many of the key species, such as Lethrinus 

nebulosus and Diagramma pictum, the relative stock sizes were well below limit biological reference 

points suggesting that both growth and recruitment over-fishing had occurred (Grandcourt et al., 2006). 

 

The principal critical management issue faced by the off-shore demersal fishery in Abu Dhabi is that the 

majority of species are being exploited well above sustainable levels. The excessive fishing effort has 

even impacted the lower trophic groups, such as the Siganidae, which are typically more resilient 

(Grandcourt et al., 2007). Furthermore, the selectivity characteristics of the main gear type (fish traps) 

resulted in a large proportion of catches being composed of immature fish that had not achieved their full 

growth potential. More than half of the landed catches of the sparids (Acanthopagrus bifasciatus and 

Argyrops spinifer) for example were composed of immature fish (Grandcourt et al., 2004). 

 

Prior to the year 2000 the demersal fishery of Abu Dhabi was largely open access and there were no 

constraints on fishing effort. Information on the depleted status of the resource base derived from stock 

assessments prompted authorities to implement a variety of management regulations. Effort reductions 

were implemented at the start of 2004 by limiting the number of fish traps to 125 for each dhow and 

banning the use of traps by open dories. Traditional dhows previously used an average of 220 fish traps 

(Ministry of Environment and Water, unpub).  

 

The simultaneous introduction of gear regulations included the requirement for a stainless steel juvenile 

escape panel to be fitted to all traps. Given the potential for traps to „ghost fish‟ after being lost (Al-

Masroori et al., 2004), a magnesium/zinc alloy sacrificial anode pin, which allows the panel to open after 

2 weeks was also mandatory.  

 

In 2001, an on-going catch and effort data recording system and stock monitoring programme for 3 key 

species in the demersal trap fishery (D. pictum, E. coioides and L. nebulosus) was implemented 

(Grandcourt, 2008). This provided the opportunity to establish demographic and fishery metrics that 

relate to the resource status and selectivity characteristics of the demersal trap fishery. In this context, the 

objective of this study was to use a selection of time series metrics to provide an objective evaluation of 
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the effectiveness of effort and gear regulations that were implemented in 2004 as part of a stock re-

building management strategy for the off-shore demersal fishery of Abu Dhabi. 

 

The off-shore demersal trap fishery in Abu Dhabi has been managed by gear regulations and effort 

constraints since the beginning of 2004. Gear regulations consisted of the mandatory use of juvenile 

escape panels on all traps, while effort constraints limited the number of traps to 125 per lansh. The 

regulations were introduced based on the results of stock assessments which showed that the demersal 

fisheries resources of Abu Dhabi were heavily depleted. The gear regulations were intended to reduce the 

catch of immature fish and effort constraints were intended to reduce fishing mortality. Collectively, the 

regulations formed part of a strategy aimed at rebuilding the demersal fisheries resources.  

 

 

 

CONCLUSIONS 

This paper has discussed the use of resource assessment surveys as the basis for effective fisheries 

management and development of the fisheries sector. The premise that a sound understanding of the fish 

resource and its sustainability form the basic approach to management and development has been 

presented and the use of a resource assessment survey shown as the basis for this understanding through 

the two case studies.  This is then supported through development of principles and objectives for the 

management of any given fishery. 

It is clear that the primary aim of the Oman Ministry of Fisheries Wealth has been to ensure that fisheries 

are developed and managed for the advantage of the people of Oman in a manner that is sustainable, 

maintains biodiversity and is consistent with the Code of Conduct for Responsible Fisheries.  

Likewise Environment Abu Dhabi has been very clear that the fisheries of Abu Dhabi provide a source of 

income, employment and recreation at the same time as contributing to the cultural heritage and food 

security of the inhabitants of the coastal areas.  

As can be seen also from the case studies both Government agencies are endeavoring to ensure that the 

wealth of information gained from such surveys is being used by the Government agency along with 

further scrutiny and recommendations received from within the Ministry to develop future management 

and development strategies for the sector. In the case of Abu Dhabi the resource survey as well as 

allowing review of current stock status in general, determined significant overfishing problems which 

have now been addressed by way of new management strategies.  
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