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4. RESPONSIBLE FISHING PRACTICES  
 
4.1 Status, Issues and Concerns 
 
4.1.1 Reduction of Fishing Impact to Environment 
 
The conduct of fishing activities can result in impacts not only on the targeted species and resources, 
but also on other associated and dependent species. These include benthic communities where bottom 
towed fishing gears targeting on pelagic resources operate; while endangered, threatened, and protected 
(ETP) aquatic species including sea turtles and marine mammals could also be impacted by fishing 
gears operated in the surface and sub-surface water column. Since 1990s, several studies were 
undertaken by researchers on the impacts from fishing activities catching juveniles or non-target 
species, resulting in bycatch and discards. Researchers also conducted studies on impacts of new fishing 
techniques developed by fishers, including gears that were abandoned, lost or discarded, and became 
ghost gears. In addition to the impacts from fishing to the fish/resources, fishing also resulted in 
degradation of the environment, which may come from the very nature of the fishing technology (e.g. 
in the use of dynamite or poison) or from the inappropriate use of an otherwise acceptable gear (e.g. 
using trawls in coral reefs or seagrass beds). 
 
Impacts from Fishing on the Fishery resources 
 
Fishing activities have direct and indirect impacts on the abundance of fishery resources, spawning 
potential, and possibly on population parameters, e.g. growth, maturation, etc. Fishing modified the 
structure of fish population, include size, sex ration, species composition, not only of target 
species/resources but also their associated and dependent species, as well as other ETP species living 
in the ecosystems. FAO (2010) described the impacts of biodiversity that could occurred in the 
following forms: (i) the modification of community structure, e.g. trophic structure; (ii) the reduction 
in species richness or other taxonomic diversity indices; and (iii) the risk of local extinction, i.e. severe 
reduction of the impacted populations to the extent that they become threatened, endangered, or even 
locally extinct.  
 
The negative impacts on fisheries resources always occur in all fishing practices without the appropriate 
fisheries management to control fishing capacity as well as Illegal Unreported and Unregulated Fishing. 
(FAO, 2010). Excessive fishing activities resulted in overfishing that could be categorized into three 
common types (Box 1). Increasing fishing pressure beyond the level that can be tolerated by the system, 
for a protracted period of time, carries the risk to reach destructive levels of fishing. Measures to 
counteract overfishing should therefore be taken by management before it has reached this level.  
 
Box 1. Common types of overfishing  

Growth overfishing 
A range of fishing mortality which is above the rate of Fmax and at which the loss in weight from total 
mortality exceeds the gain in weight due to growth. 
 
Recruitment overfishing 
The rate of fishing above which the recruitment to the exploitable stock becomes significantly reduced. 
This is characterized by a greatly reduced spawning stock, a decreasing proportion of older fish in the 
catch, and generally very low recruitment year after year. May lead to stock collapse if prolonged and 
combined with poor environmental conditions.  
 
Ecosystem Overfishing 
Occurs when the species composition and dominance of an ecosystem is significantly modified by 
fishing, e.g. with reductions of large, long-lived, demersal predators and increases of small, short-lived 
species at lower trophic levels.  

Source: (https://www.fishbase.se/glossary/Glossary.php?q=ecosystem+overfishing) 
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Moreover, FAO (year) also summarized the impacts of fishing gears to the fishery resources as appears 
in Box 2.  
 
Box 2. Impacts of major fishing gears to the fishery resources 

Gears Impacts on fishery resources 
Purse seining  
 

Small pelagic purse seines are used with light attraction, there may be incidental 
catch/bycatch (including too small fish, juveniles, or endangered species). The 
increasingly used practice of encircling floating objects, including man-made FADs 
increases the capture of small sized and immature aggregating around such devices.  
The main negative impact is the incidental capture of dolphins in certain fishing areas. 
Species Incidental capture of dolphins by tuna purse seiners is regarded as an 
irresponsible fishing practice. Special techniques have been developed to reduce 
bycatch of dolphins; the Medina panel and "back down" operation, which ensure that 
encircled dolphins are released alive.  
 

Trawling, 
Dredging and 
Seining 
 

The major negative impact of bottom trawls is related to the capture and frequently 
discarding of non-target sizes and species both of fish and non-fish species. Simon 
Jennings and Michel J. Kaiser (1998) concluded the relative impact of trawl on 
benthic community structure. The direct effects of a given fishing method on infaunal 
and epifaunal communities will tend to increase with depth and the stability of the 
substrate.  
 

Falling net and 
lift net associate 
with light  
 

The impact of the fisheries resources from the lift nets and falling nets depend on how 
selectivity of fishing net. Major negative caused by the aggregating practices mainly 
attraction to the light. Certain species or juvenile fishes can be attracted, at the same 
time, in addition to target species (bycatch which is some time discarded) however 
they can be released alive if needed. 
 

Gillnet and 
entangling net  
 

Gillnet and entangling net can apply selectivity on the size of the fish which directly 
depends on the size of the mesh. However, the Incidental catch of a number of 
endangered species such as turtles, sharks, marine mammals or seabirds, in certain 
areas is a matter of growing concern. Loss of gillnets generate the ghost fishing, 
drifting or sinking on the sea bottom is also a serious concern 
 

Trap/Pot  
 

Trap/Pot caught juveniles or undersized species can be released alive. Mesh size in 
the trap can also be used to release small sized individuals. The serious issues of 
trap/pot mainly focused on the loss trap/pot will be ghost gear to continue fishing 
call "ghost fishing". 
 

Longline Impacts 
 

Species Bycatch of sharks, sometimes turtles, and catch of seabirds are the main 
negative impacts of both pelagic and bottom longline.   
 

Source: (reference??) 
 
Impacts from Fishing on the Environment  
 
Fishing activities can result in changes on living and non-living environment. FAO (2010) described 
major concern on the impacts from fishing to the environmental focusing on bottom habitats. Bottom 
towed fishing gears, such as trawls, dredges, and seine, operated to catch target species that live in, on 
or in association with the seabed, can resulted in damages such as bottom abrasion and turbidity.  Simon 
Jennings and Michel J. Kaiser (1998) concluded that the direct effects of fishing vary according to the 
gears used and the habitats being fished, but they usually include the scraping, scouring and 
resuspension of substratum and occur against a background of natural disturbance. The damages are 
also related to fishing frequency, gear weight and rigging. FAO (year) summarized the impacts of some 
fishing gears to the environment as appears in Box 3. 
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Box 3. impacts of some fishing gears to the environment 
Gears Impacts on environment 

Purse seine 
 

Nothing impacts to environment because of its characteristics. There is no impact on 
the bottom habitat (except when the water depth is less than the height of the seine 
during the fishing operations and that the lower edge of the gear wipes the sea 
bottom). 
 

Bottom trawl 
 

Bottom otter trawls interact physically with the bottom sediment, which might result 
in removal or damage of sedentary living organisms (including seaweed or coral) and 
in the case of uneven bottom surface displacement of stones or other larger objects. 
On flat sandy/muddy bottom the sediments might be whirled up into the water masses 
and suspended. The short and long-term impact on the bottom environment is still 
poorly documented. More research on this impact is urgently needed. 
 

Source: (reference??) 
 
Nevertheless, the impacts on the habitat depends not only on the gear itself, but also on sediment type. Highly 
dynamic, soft bottoms (e.g. coarse sand, hydraulic dunes) may suffer limited damage even when exploited 
by heavy (including hydraulic) dredges. On the contrary, stable, hard, and highly structured habitats (such 
as coral reefs, seagrass beds, sponge beds) will be easily damaged.  
(FAO:https://www.fao.org/3/y4773e/y4773e05.htm) 
 
Regional policy frameworks and initiatives 
 
In the Southeast Asian region, the need to obtain understanding and to mitigate the impacts from fishing 
to the fishery resources and environment was stipulated in the Resolution and Plan of Action on 
Sustainable Fisheries for Food Security for the ASEAN Region Towards 2030, i.e. the Resolution No. 
7 viz “Promote sound management of fishing capacity and use of responsible fishing technologies and 
practices…”; the Plan of Action No. 33 viz “Intensify research on the impacts of various fishing gear 
types and methods on the ecosystem and populations of aquatic animals, and develop and promote 
environment-friendly fishing practices, e.g. low impact and fuel efficient (LIFE) fishing gears/methods” 
and the Plan of Action No. 34 viz. “Mitigate bycatch and discard concerns including excessive catch 
of juvenile fish by promoting the adoption and implementation of relevant regional and international 
guidelines, e.g. FAO International Guidelines on Bycatch Management and Reduction of Discards.” 
 
Over the decades, SEAFDEC/TD in collaboration with the SEAFDEC Member Countries has 
conducted a number of experiments to improve selectivity for several fishing gears, e.g. trawling, tuna 
longlining and tuna purse seining as appears in Box 4. 
  
Box 4. Studies of SEAFDEC to improve selectivity of fishing gears 

Fishing gear Studies   
Bottom 
trawling 

 1996: Experiments in collaboration with the AMSs to develop suitable Turtle 
Excluder Device (TED) for use in shrimp trawls, and development of Thai Turtle 
Free Devices (TTFD) suitable for bottom trawl net in the Southeast Asian 
Countries. 

 2003: Experiments in collaboration with the AMSs to develop Juvenile and Trash 
Excluder Device (JTED) to reduce bycatch of shrimp trawling in Southeast Asian 
Countries. Sorting grid was also designed to suit with bottom trawl net operated 
in Southeast Asia 

 XXXX: Experiments in collaboration with the DOF Thailand on the use of 40 mm 
codend mesh size for trawl fishing in the Gulf of Thailand 
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Tuna longline   2004-2005: Experiments and promotion on the efficiency of Circle Hook 
(comparing to J-shape hook) in longline fishing operation to mitigation the 
impacts on sea turtle 

Tuna purse 
seine  

 2003: Modification of the drifting fish aggregating devices (DFAD) to mitigate sea 
turtle mortality in tuna purse seine fishing operation    

 
Another recent important projects was also those in the collaboration between SEAFDEC/TD and FAO 
on “Strategies for Trawl Fisheries Bycatch Management (REBYC-II CTI)” implemented from 2013-
2018. The lessens learn from the project have been disseminated through the project publication 
accessible in the SEAFDEC website. To keep momentum on the collaboration with FAO, SEAFDEC 
is implementing survey to estimate levels of Abandoned, Lost or otherwise Discarded Fishing Gear in 
Thailand Gillnet and Trap Fisheries (ALDFG) also under the support from FAO. The result of this 
project is the questionnaire which will be used in the global survey and it will be possible to apply for 
monitoring and report of ALDFG in national and regional level. Under oncoming project Bay of Bengal 
Large Marine Ecosystem phase II, SEAFDEC/TD will conduct the study on the fishing gear marking 
in the area of Andaman Sea during 2022-2023.    
 
Another on-going project of SEAFDEC/TD on “Responsible Fishing Technology and Practices” was 
also undertaken with support from the Japanese Government from 2020 to 2024. A series of activities 
e.g. consultation meeting, expert meeting, research and development, and capacity building program 
will be implemented based upon the current situation on the environmental impact of fishing gear and 
practices in the Southeast Asia region and national interest to mitigate those impacts to the marine 
ecosystem.  
 
Way Forward 
 
To enhance the sustainable fisheries by reduction of fishing impacts to environment, the AMSs need to 
explore new techniques and methods for fisheries research, capacity building and education. The 
present fishing technologies and methods used to study the impacts need to review. Areas for that should 
be explored for future research  include: 
 
Impacts and mitigation of impacts from fishing to fishery resources: 
 Technologies and management to reduce bycatch and discards include fishing gear selectivity 
 Impact of gears e.g. trawl net, seine net, and dredge, on the sea bottom 
 Light and its interaction with fish behavior 
 Impact of fishing operations on ETP species including marine mammal 
 
Abandoned, Lost or Otherwise Discarded Fishing Gear (ALDFG) 
 The assessment of quantity and measures to prevent ALDFG and its impact 
 Fishing gear Marking 
 
Impacts and mitigation of impacts from fishing to environment: 
 Impact of fishing on the habitat and critical fishing ground e.g. seagrass, coral, nursery ground and, 

etc., e.g. reducing habitat complexity and perturbing seabed (benthic) communities. 
 Effects of re-suspension sediment caused by towed bottom fishing gear e.g. trawling, seining, and 

dredging. 
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