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Executive Summary 
 
About 40 000 years ago the first modern humans made their way to Europe and began a 

process that transformed the ecosystems of the land from a vast wilderness to a patchwork 

of human dominated landscapes. Over thousands of years, many of the larger, slower 

ƎǊƻǿƛƴƎ ǎǇŜŎƛŜǎ ǎǳŎƘ ŀǎ ƭƛƻƴǎΣ ǘƘŜ ǿƻƻƭƭȅ ǊƘƛƴƻŎŜǊƻǎΩ ŀƴŘ ŀǳǊƻŎƘǎ ŘƛŜŘ ƻǳǘ ŀƴŘ ǘƘŜ ƭŀǊƎŜ 

swathes of old growth forests that had grown after the last ice age were cleared to make 

way for farmland and urban settlements. The creation of an agricultural landscape 

dominated by fast-growing species took about 5000 years to unfold to the present day. 

By and large the marine environment was spared the same large scale alteration until the 

twentieth century. The expansion of fishing in Asia, which took place after World War II and 

ŀŎŎŜƭŜǊŀǘŜŘ ǿƛǘƘ ǘƘŜ ƛƴǇǳǘ ƻŦ ŦƻǊŜƛƎƴ ŀƛŘ ƛƴ ǘƘŜ мфслΩǎ ŀƴŘ мфтлΩǎ Ƙŀǎ ōǊƻǳƎƘt about a 

transformation in marine ecosystem unparalleled in human history. Over the short time 

frame of three human generations there is now widespread evidence of ecosystem 

alteration on a large scale. 

The vast majority of wild-harvested seafood products, both globally and in Asia, are supplied 
via trawling and purse seining. This report focuses on the trawl sector which is widely 
distributed in Asia and supplies about 40% of the total production. A very large range of 
species is taken with the dominant types being shrimps, squids, small pelagics (fish living in 
the water column such as anchovies, sardines, scads and mackerels) and a wide variety of 
demersal (bottom dwelling) species such as snappers, groupers, threadfin breams, 
lizardfishes, croakers and goatfishes, amongst many others. Asia accounts for half of the 
global fisheries production, yet information on the state of fisheries in order to guide 
management is sparse (Stobutzki et al., 2006). For example, a regional study that examined 
the state of demersal fisheries resources in the coastal areas of Malaysia, the Philippines and 
Thailand showed that, in each country, time series of scientific trawl survey data (spanning 
12ς49 years, depending on the area) there were substantial declines in total biomass over 
time (Stobutzki et al., 2006).   

The trawl capture fishery sector supports a huge variety of onshore seafood handling and 

processing businesses including the suppliers of fresh fish for local consumption, a large 

processing sector that supplies frozen, salted, smoked, dried and fermented fish as well as 

fish pastes (for surimi and related products) and fish sauces, and a large sector that supplies 

fish for feed, either directly or in the form of fish meal (Fig. 1).  

Supply chains are complex and reach across the world. The types of industries have changed 

over time as a result of changes in the main species caught due to overfishing, the 

development of new products and changing market demands. The growing requirement for 

ŦƛǎƘ ŦƻǊ ΨŀǉǳŀŦŜŜŘΩ όŦƻƻŘ for the fed-aquaculture sector) has provided a ready market for the 

component of the catch that is, or until recently was, particularly in countries outside of 

Asia, simply discarded.  
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Fig. 1. Use of capture fisheries in different sectors; fish has been used as animal feed for 
many decades with modern surimi development starting in the 1960s in Japan (FAO 2005). 

Like many fisheries in developed countries the trawl sector was developed with no controls 

over the number of vessels or gears that could be brought in. Moreover, as many fisheries 

were developed with foreign aid, these and other subsidies lowered the costs of fishing and 

this enabled even more vessels to enter. There are many examples around the world where 

the rapid rise in fishing effort causes an equally rapid decline in stock abundance and this 

has also been the case in Asia. In addition, even if there are regulations, for example for 

minimum mesh sizes, or fishing zones, enforcement is weak and growing demand for 

aquafeed encourages the catching of as much organic matter as possible using mesh sizes 

that now can be well below 1 cm, allowing little to escape (photo below). 

Due to the importance of fishing as an income source in coastal rural areas governments 

rarely stepped in to reduce fishing effort or enforce gear or other controls, even despite 

growing poverty and illegal activity as fishers struggled to make a living and catches 

declined. 

An interesting feature of these trawl fisheries has been their seeming resilience to collapse. 

Catches have routinely exceeded sustainable yield estimates, in some cases for decades.  A 

closer analysis of available data has shown that slow growing, higher trophic level, species 

such as sharks, groupers and snapper have been overfished, sometimes to the extent of 

conservation concern, but that their prey has benefited from this and increased in numbers, 

ǎǳǇǇƻǊǘƛƴƎ ǘƘŜ ŦƛǎƘŜǊȅ ǳƴǘƛƭ ǘƘŜǎŜǎ ǘƻƻ ōŜŎŀƳŜ ƻǾŜǊŦƛǎƘŜŘΦ ¢Ƙƛǎ ΨǇǊŜŘŀǘƻǊ ǊŜƭŜŀǎŜΩ 

phenomenon has, temporarily, buffered the impacts of overfishing, especially as fishers 

have decreased mesh sizes to take advantage of larger numbers of smaller fish (Fig. 2) and 

management continues to be ineffective. 
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Trash fish catch (see coin for scale) (bottom photo); mesh size Hong Kong (upper left); 

processed trash fish from Vietnam (upper right), 2017; upper left and lower photo Stan Shea. 

As discussed by Menasveta (2000) food security has been a predominant policy goal of 

regional governments in Asia and, whilst it may not have been an intentional outcome of the 

management strategy imposed, there have been many beneŦƛŎƛŀǊƛŜǎ ƻŦ ǘƘŜ ΨǊŜƭŜŀǎŜ ƻŦ 

ǇǊƻŘǳŎǘƛǾƛǘȅΩ ǇƘŜƴƻƳŜƴƻƴ ŘƛǎŎǳǎǎŜŘ ŀōƻǾŜ ό/ƘǊƛǎǘŜƴǎŜƴ Ŝǘ ŀƭ нлмпύΦ IƻǿŜǾŜǊΣ ǿƘƛƭǎǘ ǘƘƛǎ 

process may have some advantage in terms of increasing catches there are well-founded 

and serious concerns about how far this process (both down the trophic food web and 

projecting into the future) can be pushed before opportunistic species of little value such as 

jellyfish take over.  

Asian countries now find themselves in a challenging position. There are hundreds of 

thousands of people dependent on these fisheries either directly via catching or indirectly 

via processing or other value-adding activities (such as aquaculture or surimi production). 

Yet the future of all these jobs and economic activities is far from secure as controls over the 

take of fish remain, at best, weak, at worse non-existent. Moreover, there is a growing 

number of species being listed as threatened, and these join a well-known list of iconic 
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species such as turtles and sawfish that are disappearing or have, in some areas, totally 

disappeared. 

 

 

Fig. 2  How prey release leads to a large total fisheries catch. As large species are overfished, 
the predation mortality on their smaller prey (blue patch) is reduced ΨǊŜƭŜŀǎƛƴƎΩ highly 
productive species and allowing the fishery to catch the released production. Consequently, 
the catch from the ecosystem is maximized when most large species are fished out of the 
system (Andersen and Gislason 2017) until overfishing of the smaller species intensifies. 

For decades, fisheries scientists in the region have claimed that tropical, diverse, ecosystems 

have attributes that demand a different approach to management compared to ecosystems 

in cooler waters where species diversity is lower. Factors such as different growth rates, the 

numbers of people dependent on fisheries production and cultural needs have not been, as 

argued by Asian governments, adequately addressed in global norms for fisheries 

management, such as single species management. However, as for anywhere else in the 

world, the regional marine ecosystem is biologically limited and cannot sustain unlimited 

pressure indefinitely.  

In this report we lay out, albeit only briefly, the breadth of interaction between the trawl 

fisheries and the oceans they depend on and the people and industries they support. There 

is clear evidence of the need for reform in how the fisheries are currently managed and 

some important questions for governments and stakeholders to consider in regards to how 

the fisheries and dependent industries should be managed into the future. Given the large 

numbers of people dependent on these fisheries and the potential for massive disruptive 

social dislocation if reform is radical there is a clear need for options to be modelled and 

discussed with stakeholders to ensure that changes are accepted. On the other hand, 

inaction will lead to further erosion of benefits from the ecosystem and is no longer an 

option. 

The lessons from other jurisdictions suggest that measures to properly match fishing 

capacity with sustainable yield are essential if progress on stock rebuilding and long term 

sustainable use is to be made. Too much fishing capacity results in low or negative profits 

and whilst fishermen remain poor their capacity to implement changes, such as installing 

technology aimed at reducing the catch of threatened species, will be low. Moreover, the 
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incentive to cut corners and fish illegally will be strong. There is abundant evidence that, in 

many jurisdictions, fishing capacity is already far in excess of what is required to take the 

biologically sustainable yield and governments have, by and large, recognised this as a major 

problem. What is now lacking is effective action to move towards solutions. 

This report does not cover in detail the management aspects of the fisheries. Progress on 

management reform needs to build on the strengths and better understanding of the 

current situation, such as low levels of discards (noting that European fisheries have only 

recently adopted zero discard policies), the variety of product streams (which may help 

buffer any changes in catches) and the potential for many rapidly growing species to bounce 

back quickly if fishing pressure is reduced, while also recognizing that fishing pressure is 

already excessive and must be reduced to avoid eroding future ecosystem productivity. 

Overlaying these reform needs are some challenging scientific questions regarding the best 

approaches for managing tropical multispecies fisheries. Traditional single species 

approaches have proven unworkable and there is growing scientific opinion that increasing 

selectivity may not work in the best interests of exploited species. There is also a growing 

recognition and acceptance of the need to seek ways to preserve biological diversity and 

reduce threats to species that are particularly vulnerable to overfishing. Balanced against 

these and other concerns is uncertainty about what is the best way forward and we provide 

general recommendations for this based on this situation analysis. 

 

Seven key recommendations and data gaps emerge from our overview of the history and 

current understanding of the low value/trash fish sector of trawl fisheries in the SCS and ECS 

regions, our field studies and review of relevant literature: 

¶ A need for clear fishery objective-setting at the national level for management 

planning and prioritization of resource use (for human food, fish feed, income, etc.). 

¶ Data collection to be conducted in a comprehensive and standardized manner to 

address acute data shortages on all aspects of fishing operations and resource 

utilisation. 

¶ Effective management to be implemented, to include enforcement of current 

regulations and introduction of additional ones, with a core goal of reducing overall 

fishing effort and subsidies. 

¶ Illegal, unmonitored and unregulated fishing to be comprehensively addressed in 

the region using modern technologies and ensuring far greater oversight of and 

accountability by fishing operation.  

¶ Alternatives to using wild fish as feed through replacements or by reducing wild fish 

as feed by culturing lower trophic level species and increasing efficiencies.  

¶ Gear modifications to address management goals and reduce unwanted catch, 

including threatened species.  

¶ Greater consideration of and compliance with International commitments, 

commitments and considerations, from biodiversity to food security, equity, etc. 

 



Sadovy de Mitcheson, Leadbitter and Law, May 2018, Final Report to ADMCF pp. 131 

10 
 

1 SECTION 1 

1.1 General background 

 

The fisheries of the South and East China Seas are diverse and of great importance for food and 

livelihoods in the region. In recent decades, however, overfishing and lack of management have 

ŀƭƭƻǿŜŘ Ƴŀƴȅ ƻŦ ǘƘŜ ǊŜƎƛƻƴΩǎ ŦƛǎƘŜǊƛŜǎ ǘƻ ǳƴŘŜǊƎƻ ŘŜŎƭƛƴŜǎ ǿƛǘƘ ǊŜǎǳƭǘƛƴƎ ǘƘǊŜŀǘǎ ǘƻ ŦƻƻŘ ǎŜŎǳǊƛǘȅΣ 

jobs, and the export potential of marine resources. Combined with pollution and habitat 

degradation from certain fishing practices and coastal activities there are well-founded concerns for 

ǘƘŜ ŦǳǘǳǊŜ ǿŜƭƭōŜƛƴƎ ƻŦ ǘƘŜ ǊŜƎƛƻƴΩǎ ƳŀǊƛƴŜ ŜŎƻǎȅǎǘŜƳΦ Lƴ ŜȄǘǊŜƳŜ ŎŀǎŜǎΣ ǎŜǾŜǊŀƭ ƳƻǊŜ Ǿǳƭnerable 

and highly valued fishes are now at an elevated risk of extinction and in need of conservation action, 

such as several groupers, sharks, rays and croakers, with some marine mammals and reptiles also 

negatively affected by various fishing operations and other anthropogenic impacts on the marine 

environment, such as pollution and massive increases of plastic in the ecosystem. With increasing 

pressure on fisheries destined for ŘƛǊŜŎǘ ƘǳƳŀƴ ŦƻƻŘ ǳǎŜ ŀƴŘ ǿƛǘƘ ǘƘŜ ƎǊƻǿǘƘ ƻŦ ΨŦŜŘΩ-aquaculture 

that requires large volumes of fishes and invertebrates for feed, there is clearly an urgent need to 

ōŜǘǘŜǊ ǳƴŘŜǊǎǘŀƴŘ ǘƘŜ ŎƻƴŘƛǘƛƻƴ ƻŦ ǘƘŜ ǊŜƎƛƻƴΩǎ ŦƛǎƘŜǊƛŜǎ, especially that component linked to 

aquaculture feed supply which is particularly poorly understood (Fig. 3). This improved 

understanding needs to be applied to better management, sooner rather than later. 

 

 

Fig. 3Φ ¢ǊŜƴŘ ƛƴ ŀǉǳŀŎǳƭǘǳǊŜ ǇǊƻŘǳŎǘƛƻƴ ōȅ ǎǇŜŎƛŜǎ ƎǊƻǳǇ ƘƛƎƘƭƛƎƘǘƛƴƎ ΨŦŜŘΩ and non-fed categories 

2000-2012 (FAO 2014) 
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A recent modelling of future possible scenarios in the South China Sea indicated that, over the next 

30 years, if current practices and pressures do not change, there will be serious and possibly 

irreversible losses in fish and invertebrate populations that will substantially reduce both the food 

ŀƴŘ ŜŎƻƴƻƳƛŎ ǾŀƭǳŜ ƻŦ ǘƘŜ ǊŜƎƛƻƴΩǎ ƳŀǊƛƴŜ ǊŜǎƻǳǊŎŜǎ ό{ǳƳŀƛƭŀ ŀƴŘ /ƘŜǳƴƎ нлмрύΦ ¢Ƙƛǎ ΨōǳǎƛƴŜǎǎ ŀǎ 

ǳǎǳŀƭΩ ǎŎŜƴŀǊƛƻ ǇǊŜŘƛŎǘǎ ŀ ŘŜŎƭƛƴŜ ƛƴ ŦƛǎƘ ŀƴŘ ƛƴǾŜǊǘŜōǊŀǘŜ ǘŀȄŀ ōȅ ф-59% and particularly for species 

more susceptible to being overfished (such as sharks and groupers) and declines of > 50% of the 

catch if these fisheries are not managed. Due to the general paucity of data on fisheries in the 

region, especially a high level of unrecorded catch, however, this initial analysis was not able to 

incorporate several details of these fisheries because they were either too poorly documented or 

unreported (Sumaila and Cheung 2015) (Fig. 4).  

 

Figure 4. Estimated unreported catches in the SCS averaged about 8.1 million t annually from 2000-

2010  (Sumaila and Cheung, 2015). 

 

Particularly poorly described is a significant proportion of the catch that ends up as animal feed. 

Therefore, to better understand the current fishery status and to improve on analyses of the China 

Seas collective ecoregion the current study aimed at better understanding and documenting the 

feed fish component, much of ǿƘƛŎƘ ƛǎ ŎƭŀǎǎŜŘ ŀǎ ΨǳƴǊŜǇƻǊǘŜŘ ŎŀǘŎƘΩ or would appear as categories 

of trash or mixed fish or other non specific terms (Fig. 4). The most important gear overall that takes 

this catch type is the trawler. Therefore, the current study investigates trawl fisheries in the East and 

South China Seas particularly in terms of attempting to describe species composition and volumes of 



Sadovy de Mitcheson, Leadbitter and Law, May 2018, Final Report to ADMCF pp. 131 

12 
 

fishes and invertebrates destined for fish feed (mixed fish directly fed to fishes and invertebrates 

and fishmeal) and non-direct human food use (such as surimi, fish balls and other processed 

products).  

Such catch was regularly discarded in the past and variously referǊŜŘ ǘƻ ŀǎ ΨŘƛǎŎŀǊŘǎΩ ƻǊ ΨōȅŎŀǘŎƘΩ ƻǊ 

ΨǘǊŀǎƘΩ ŦƛǎƘΣ ƻǊ ƴƻƴ-target catch, reflecting that these fishes were not specifically a target, were often 

discarded or were of little or no economic value  (Alverson et al., 1994; Yang, 2001). Moreover, such 

ΨǘǊŀǎƘΩ ŦƛǎƘ ŀǊŜ ƻŦǘŜƴ ƛƳǇƻǊǘŀƴǘ ǇŀǊǘǎ ƻŦ ǘƘŜ ƳŀǊƛƴŜ ŜŎƻǎȅǎǘŜƳ ŀƴŘ ƻŦǘŜƴ ƛƴŎƭǳŘŜ ǘƘŜ ƧǳǾŜƴƛƭŜǎ ƻŦ 

commercially important species or their food (Chau and Sadovy, 2005).  

1.2. Fisheries of the East and South China Seas; from past to present 

The countries that border the East (China section) and South China Seas (Taiwan, Vietnam, 

Philippines, Malaysia, Brunei, Indonesia, Singapore) collectively account for the highest seafood 

consumption in the world and are the highest fisheries and aquaculture producers (FAO, 2016a) 

(Figure 5). Of these, the biggest producer in both fisheries and aquaculture is China for which these 

sectors provide aquatic food and income, 14 million jobs, and livelihoods for nearly 20 million people 

(MOA, 2017a). Yet, in China, for example, capture fishery production within its EEZ had already 

exceeded the estimated maximum sustainable yield (MSY) of 8 to 9 mmt (Sun, 2003; Yu, 2016) over 

20 years ago (Cao et al., 2017), and, by 2016 was 66% higher than MSY indicating a clear need to 

reduce fishing effort (MOA, 2017a). The compositiƻƴ ƻŦ /ƘƛƴŀΩǎ ƳŀǊƛƴŜ ŎŀǘŎƘŜǎ Ƙŀǎ ǎƘƛŦǘŜŘ ŦǊƻƳ 

being dominated by a small number of medium to relatively large-sized high-valued, high to medium 

trophic level demersal species such as largehead hairtail (Trichiurus lepturus), large yellow croaker 

(Larimichthys crocea), and small yellow croaker (L. polyactis) to multiple low-valued, small-sized, 

short-lived fishes lower down the food chain (Cao et al., 2017; Lundgren et al., 2006; Shen and 

Heino, 2014). Increasingly, as their catches declined and mariculture developed, the latter 

production was used to supply fish meal and feed for the aquaculture industry rather than used 

directly as human food (Cao et al., 2015; Funge-Smith et al., 2005; Lundgren et al., 2006). A very 

similar pattern also occurred in Hong Kong (Cheung and Sadovy, 2004), Vietnam (Edwards et al., 

2004), Thailand and in other countries in the region (Funge-Smith et al., 2005).   
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Fig.5. Countries of the South and East China Seas 

 

The loss of laǊƎŜǊΣ ƘƛƎƘŜǊ ǘǊƻǇƘƛŎ ƭŜǾŜƭΣ ŦƛǎƘ Ƙŀǎ ǊŜǎǳƭǘŜŘ ƛƴ ŀ ōƛƻƭƻƎƛŎŀƭ ǇƘŜƴƻƳŜƴƻƴ ƪƴƻǿƴ ŀǎ ΨǇǊŜȅ-

ǊŜƭŜŀǎŜΩ όFig.2 and section above) whereby the removal of predators allows their lower trophic level 

prey to increase thereby boosting the fishery landings in the short-term. In the medium to long-

term, however, without management these lower trophic level species will also eventually decrease. 

A significant component of these lower trophic level species in the catches today of the ECS and SCS 

is used as 

 

¶ Raw fish used directly as animal feed for high value species such as spiny lobster and groupers 

¶ Raw fish minced with plant materials for species like Pangasius 

¶ Fish meal for aquaculture, pigs and poultry 

¶ In addition the development of a range of value-added products (e.g. fish sauce, surimi, protein 

concentrates, fish balls, etc.) shifted the use of many species from fish feed to human food but the 

fishing pressure continued unabated. 

 

Questions surrounding the use of low value fish have dominated discussions about the use of fish 

resources in Asia for many years (FAO 1996). When the trawl fisheries were first developed in the 

мфслΩǎ ǘƘŜǊŜ ǿŀǎ ŎƻƴǎƛŘŜǊŀōƭŜ ŘƛǎŎŀǊŘƛƴƎ ŀǎ ǘƘŜ ŦƛǎƘŜǊƛŜǎ ŦƻŎǳǎŜŘ ƻƴ a small number of species 

(especially shrimp) for direct human consumption. The development of aquaculture industries that 

required large quantities of animal proteins provided an obvious avenue to reduce the discarding 

and Asian countries were encouraged to make use of the bycatch (FAO 1996). The bycatch (which 
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ǿŀǎ ǊŜŦŜǊǊŜŘ ǘƻ ŀǎ ΨǘǊŀǎƘŦƛǎƘΩ ŀǎ ƛƴƛǘƛŀƭƭȅ ƛǘ ƘŀŘ ƴƻ or little value, hence was discarded in favour of 

target species) was commonly of poor quality, comprised of small-sized mixed species of fishes and 

invertebrates, and had low value that did not warrant investment in chilling or ice or the space to 

store or time to process. Terms such as trash fish/pig fish (Cao et al., 2015; Edwards et al., 2004; 

Lundgren et al., 2006), low value/trash fish and duck feed (Funge-Smith et al., 2005), feed fish 

(Huntington and Hasan, 2009) or mixed fish feed (Chau and Sadovy, 2005), or feed fisheries that 

refer to fishing for forage fish or for fishmeal or fish oil (Parker and Tyedmers, 2011; Shepherd and 

Jackson, 2013) have been variously used.  

 

Over time the bycatch became a valued catch in its own right such that it is currently not considered 

to be bycatch but a component of an overall catch that feeds different supply chains ς some for 

cheaper options for direct and indirect human consumption and a large proportion for animal feed. 

The development of processed seafood industries such as the surimi industry, fish sauces, fish balls, 

etc. and the trawl fisheries had three main product lines ς human food, processed human food and 

animal feed. 

 

There is no clear and unambiguous definition or generic term for the catches of multiple, low-

valued, small-sized, short-lived fishes lower down the food chain that clearly describes this 

component of the catch which is particularly poorly documented. The lack of a clear definition poses 

several challenges which can make this component of trawler fisheries difficult to discuss and to 

document. There are three main challenges: (1) making comparisons across studies which use 

different terminology; (2) lack of a focus for specific management actions or monitoring protocols, 

and (3) some terms (sucƘ ŀǎ ΨǘǊŀǎƘΩ ŦƛǎƘύ ŀǊŜ ŀŎǘǳŀƭƭȅ ƳƛǎƭŜŀŘƛƴƎ ŀǎ ǘƘƛǎ ǎŜŎǘƻǊ ŎƭŜŀǊƭȅ ƴƻǿ Ƙŀǎ 

considerable economic value, especially in Asian fisheries.  

 

The term ΨtrashfishΩ ƛƴ ǇŀǊǘƛŎǳƭŀǊ has attracted considerable discussion. On the one hand it 

downplays, even misrepresents, what is viewed by some as an increasingly sought-after and 

valuable resource used to feed land animals such as ducks and aquatic animals either directly or 

indirectly (via the production of fish meal). On the other, there is a great deal of overlap between 

the animal feed supply stream and the supply of low value fish for the poor and the increasing 

ŎƻƳǇŜǘƛǘƛƻƴ ōŜǘǿŜŜƴ ΨŦŜŜŘΩ for fish ŀƴŘ ŎƘŜŀǇ ΨŦƻƻŘΩ for people is very  likely to become a food 

security issue. Indeed, many small (inexpensive) fish (including juveniles but also naturally small 

species) are consumed whole by people and are a valued and affordable source of micronutrients 

(Lainez del Pozo 2013) for many with low incomes. Some countries do not distinguish between 
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trashfish and low value fish (e.g. Thailand and Vietnam) but others do (e.g. China) (Funge-Smith et al 

2005).  

 

For the purposes of this paper we focus on a documentation of the demersal trawl sector due to its 

scale (volume of production and geographic distribution in East and South East Asia) and its 

relatively low selectivity which contributes substantially to the overall impacts on fish stocks and 

marine ecosystems. Given the timeframe of the project it was only possible to focus on one major 

gear type and this is the single most significant type of fishing method involved in the capture of the 

low value species just described. We are not taking the view that the take of small and low value fish 

is solely a feature of demersal trawling nor is there a judgement being made about the uses to which 

harvested fish are directed. The fundamental issue in many parts of Asia is that fishing pressure is 

too high and catches are unconstrained by management measures, whether these exist or not 

(Silvestre et al 2003). Constraining catches (from all gear types) is important for generating scarcity 

that would drive up prices and force the industry to husband the resources more closely as well as to 

ensure their long term sustainability and reduce threats to the more vulnerable species in the 

ecosystem. Moreover, we are very much aware of the potential for other fisheries to simply fill the 

gap if trawling is banned or restricted without removing excess fishing effort. Welcome (1976) noted 

that multiple gear types often masked multiple and sequential depletions in fish stocks. Whilst his 

work was based on African freshwater bodies, Garcia (2009) made the same observation for marine 

fisheries. 

 

The resilience of species-diverse fisheries, especially in Asia, has been the source of scientific 

comment for many years. Multispecies fisheries (especially tropical trawl fisheries) are well known 

for demonstrating that yields (abundance) are maintained at a relatively wide range of effort inputs 

(Figure 6) after loss of larger species (larger species in the figure) or if single-species management is 

applied, until they too eventually decline. The reasons for this include a mix of serial depletion (in 

terms of areas and species ς !ƴƻƴ нллтύ ŀƴŘ ǘƘŜ ǎƻ ŎŀƭƭŜŘ ΨƭƛōŜǊŀǘƛƻƴ ƻŦ ǇǊƻŘǳŎǘƛǾƛǘȅΩ ŜŦŦŜŎǘ 

discussed above.  
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Fig. 6. Trophic cascades resulting from different management strategies implemented in the size-
spectrum model of the East China Sea. Changes in abundance are relative to unfished levels, 
indicated by the dotǘŜŘ ōƭŀŎƪ ƭƛƴŜ ŀǘ ŀ ǊŜƭŀǘƛǾŜ ŀōǳƴŘŀƴŎŜ ƻŦ άмέΤ x axis is the weight in grams of fish 
within the model (Szuwalski et al., 2016) 
 

wŜŎƻƎƴƛȊƛƴƎ ǘƘŜ ƴŜŜŘ ǘƻ ōŜǘǘŜǊ ǳƴŘŜǊǎǘŀƴŘ ŦƛǎƘŜǊƛŜǎ ǘƘŀǘ ŀǊŜ ƳŀƧƻǊ ǎǳǇǇƭƛŜǊǎ ƻŦ ΨǘǊŀǎƘ ŦƛǎƘΩΣ ǘƘŜ 

fieldwork component in the current study aims to investigate present status of the species 

ŎƻƳǇƻǎƛǘƛƻƴ ŀƴŘ ŀƳƻǳƴǘ ŀƴŘ ǳǘƛƭƛȊŀǘƛƻƴ ƻŦ άǘǊŀǎƘ ŦƛǎƘκƭƻǿ-ǾŀƭǳŜŘ ŦƛǎƘέ ƛƴ two key selected countries 

adjacent to ECS and SCS, China and Vietnam. We had also planned field visits to Thailand and 

Indonesia where these fisheries are particularly significant but these field trips were not possible due 

to government sensitivities around trawl fisheries and feed fish catches. . However, for Thailand at 

least, there is sufficient publicly available information to enable a substantial contribution to the 

overall picture. Although several gear types are known to be involved in taking trash fish (e.g. stow 

net in China - Min Liu, pers. comm. Grainger et al., 2005 - and Danish seine in the Philippines), this 

study focused on trawl fisheries which is ǘƘŜ ƳŀƧƻǊ ƎŜŀǊ ǘȅǇŜ ǎǳǇǇƭȅƛƴƎ άǘǊŀǎƘ ŦƛǎƘκƭƻǿ-ǾŀƭǳŜŘ ŦƛǎƘέ 

(Funge-Smith et al., 2005) that is used regularly and extensively in the region and account for a high 

overall proportion of feed catchesΦ {ƛƴŎŜ ǘƘŜǊŜ ƛǎ ƴƻ ǳƴƛǾŜǊǎŀƭ ŘŜŦƛƴƛǘƛƻƴ ƻŦ άǘǊŀǎƘ ŦƛǎƘκƭƻǿ-valued 

ŦƛǎƘέ ŀǾŀƛƭŀōƭŜΣ ǘƘŜǊŜŦƻǊŜ ƛƴ ǘƘƛǎ ǎǘǳŘȅ ǿŜ ŦƻŎǳǎŜŘ ƻƴ ǘƘŜ ŦƛǎƘŜǎ ǿƘƛŎƘ ǿŜǊŜ ǳǎŜŘ other than for 

direct human consumption, either for animal feed or directed to processing plants for fishmeal/fish 

oil production. 

 

Elucidating the composition and characteristics of the species in άtrash fish/low-ǾŀƭǳŜŘ ŦƛǎƘέ catches 

is important for understanding what kinds of fisheries resources are being exploited, their current 

status and implications for the marine ecosystem. Management options and considerations are also 

discussed based on our overall findings. 
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1.3. Objectives of this Study 

¶ Document the history of the low value fish feed sector of trawl catches and provide a background on 

trawl fishing areas, employment and relative importance of fishery production from trawling, and 

changes over time. 

¶ Document the species composition and characteristics of the trawl catch component specifically 

associated with non-direct human use (weights/numbers/proportions/sizes). 

¶ LŘŜƴǘƛŦȅ ǇŀǊŀƳŜǘŜǊǎ ŀǎǎƻŎƛŀǘŜŘ ǿƛǘƘ ǘƘŜ ŦƛǎƘƛƴƎ ŀƴŘ ǘǊŀŘŜ ƛƴ ΨŦŜŜŘΩ ŦƛǎƘ (trash/feed/bycatch etc. 

sector) where possible in relation to fishing effort, prices, fishery condition and associated practices. 

 

1.4. Methods  

Data and information were assembled using several different approaches, from field surveys of 

catches in fishing ports and interviews (China, Vietnam), to desktop studies and communication with 

experts (all countries). 

 

Field surveys for catch composition (China and Vietnam) 

For field surveys and catch sampling, ports in China and Vietnam were selected to cover a broad 

geographical range and to provide a representation across each country of catches taken in the 

coastal trawl fisheries (Fig. 7). Port selections were made following consultation with local 

collaborators and literature. Field sampling of fish and invertebrate catches concentrated on 

trawling operations (i.e. otter trawlers, pair trawlers and shrimp trawlers); trawlers can be easily 

identified by the presence of otter boards for otter or pair trawlers, or by extended out-triggers for 

shrimp or beam trawlers. The gear type of catches samples was further confirmed through 

conversation with the crew. 

 

Catch sampling was conducted at peak landing times at each port whenever possible (usually early 

morning), as determined from consultation with local fishermen and with local collaborators. 

Catches were sorted by utilization purpose according to information provided by the fishermen and 

local experts. In the sampling protocol of this study, catches used for direct human consumption or 

raw materials for human food products ǿŜǊŜ ŎƭŀǎǎƛŦƛŜŘ ŀǎ άŎƻƳƳŜǊŎƛŀƭ ŦƛǎƘέ ŀƴŘ ǘhose for 

production of fishmeal, processing indirectly for human food, including for animal feed, ǿŜǊŜ άǘǊŀǎƘ 

ŦƛǎƘέΦ 
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Fig. 7. Field sampling locations in Vietnam and China. For Vietnam, blue pins represent locations of 

both landing sites and fish processing plants while red pins represent locations of processing plants 

visited 29 May to 13 June, 2017. For China, blue pins show locations of fishing ports visited 6 ς 19 

April 2017. 

 

ά¢ǊŀǎƘ ŦƛǎƘŜǎέ were collected from randomly selected vessels to investigate species composition and 

size ranges ƻŦ ƛƴŘƛǾƛŘǳŀƭǎ ŎŀǳƎƘǘΦ {ŎƻƻǇǎ ƻŦ άǘǊŀǎƘ ŦƛǎƘέ ǿŜǊŜ ŎƻƭƭŜŎǘŜŘ ǊŀƴŘƻƳƭȅ ŦǊƻƳ ǘƘŜ ōǳƭƪ 

landings of selected vessels and pooled to form a single 1kg sample (per boat). Sampling was also 

conducted in the processing plants, when possible, during interviews because fishing vessels 

ǎƻƳŜǘƛƳŜǎ ƭŀƴŘŜŘ άǘǊŀǎƘ ŦƛǎƘέ ŘƛǊŜŎǘƭȅ ŀǘ ǘƘŜ ǇƛŜǊǎ ƻŦ ǇǊƻŎŜǎǎƛƴƎ ǇƭŀƴǘǎΦ {ŀƳǇƭŜǎ ǿŜǊŜ ŦǊƻȊŜƴ ŀƴŘ 

either sent to local laboratories for, sorting, weighing and identification (China, northern Vietnam) or 

shipped to Hong Kong (southern Vietnam). Fishes and crustaceans were identified to the lowest 

possible taxon and the abundance of each species counted. Cephalopods were pooled for weight 

measurements. Individual lengths (i.e. total and standard length for fish, carapace length for 

crustaceans) and the weights of a maximum of 30 randomly chosen individuals per species were 

measured whenever possible (e.g. when body was sufficiently intact). The remaining animals of the 

identified taxon were counted and their weights pooled. Details from these studies are provided in 

Appendices I and II). 

 

Fishermen interviews (China and Vietnam)  

Simple semi-structured interviews were conducted with fishers and captains at ports as well as in 

fishmeal plants (Appendices I and II). Questions included personal information, vessel information 



Sadovy de Mitcheson, Leadbitter and Law, May 2018, Final Report to ADMCF pp. 131 

19 
 

(e.g. size, gear type, engine power), details of last fishing trip (e.g. duration, location), catch 

composition and sales of landings. Questions also addressed current and perceived past trends in 

abundance by asking about changes noted in catches from the earliest time they remembered, sizes 

and selling prices of fish and any other changes in these over time. Interviews were conducted in 

local languages with the help of translation by local collaborators.  

 

Desktop review and personal communications 

Information and data were collected by extensive literature review in multiple languages from the 

region. Information collection and compilation often required translation from original languages 

into English for which Google Translate was used. A database of papers, organized by country, was 

compiled for future reference. Literature was obtained from online searches, from published and 

unpublished fisheries reports and after consultation with national experts in each country. Some 

experts kindly provided us with their unpublished data or clarified elements of published and 

unpublished reports. 

 

2 SECTION 2 

2.1 General Introduction on Marine Fisheries in East and South China Seas 
and Growth in Demand for Aquaculture Feed 

 

Fig.8. Annual marine capture production ( FAO 2012) 


















































































































































































































