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A glossary of marine biological invasion with respect to biofouling and 
ballast water management 
 

Adapted from  
 
Chavanich S, Vallejo BM, Tan,LT (2011) Report on the current status of marine non-
indigenous species in the Western Pacific, UNESCO,WESTPAC, IOC, Bangkok , Thailand 
 
With contributions from the Philippine Coast Guard 

 
Accidental introduction ς Introduction of an aquatic organism by chance and not by design. 
 
Alien species  (AS)ς species of plant, animal, micro-organisms introduced outside or beyond their 
past or present natural distribution by human activity. 
Synonyms: exotic, foreign, non-indigenous, non-native, introduced species. 
 
Anti-fouling (AF) ς processes and materials that prevent biofouling on human made surfaces. 
 
Aquarium species ς Species imported and transferred into confinement for ornamental indoor 
or outdoor use.  
Synonym: ornamental species 
 
Ballast water (BW) ς water together with its suspended matter, taken on by a ship to ensure 
stability. 
 
Ballast water treatment system (BWTS), also known as is a system designed to 
ǊŜƳƻǾŜκƛƴŀŎǘƛǾŀǘŜ ōƛƻƭƻƎƛŎŀƭ ƻǊƎŀƴƛǎƳǎ ƛƴ ōŀƭƭŀǎǘ ǿŀǘŜǊΦΩ 
Synonym: Ballast water management system (BWMS) 
 
Ballast water exchange area ς a designated PCG marine area wherein shops are allowed to 
conduct ballast water discharge, replacement and pumping in clean water prior to entering a 
port. 
 
Biodiversity ς variability of living species including the diversity of their habitats and their genetic 
variability in their populations. 
 
Biofilm ς a community of synthrophic (feeding on the metabolic products of other species) 
microorganism species whose cells are attached to each other and attached on a surface and 
forming an extracellular slime matrix. 
 
Biofouling ς the accumulation of organisms on surfaces most especially human made surfaces, 
where it is not wanted, and can cause degradation and/or damage to these surfaces. 
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Biogenic matrix ς material or surfaces of biological origin, which allows for the recruitment, 
establishment, and community succession of biofouling species. 
 
Biogeography ς the science that documents the distribution of species in space and time. 
 
Country of origin ς The country where a species is native or indigenous. 
 
Cryptogenic species ς Species whose biogeographic and evolutionary history in the community 
is unknown. 
 
Cryptic species ς species that are genetically different, have a common ancestry but are 
morphologically very similar. 
 
Epibiosis ς the biofouling of natural surfaces by non-infective or non-parasitic organisms. 
Synonyms: Periphyton, Aufwuchs 
 
Eradication ς measures to eliminate invasive alien species from a defined area. 
 
Hybrid ς The offspring of two different species which may be fertile or non-fertile. 
 
Import ς movement of species across national or subnational boundaries or borders. 
 
Indigenous species ς Species that naturally originate and have evolved in a particular region or 
environment. 
Synonym: native species 
 
Intentional introduction- The deliberate movement and/or release by humans of an alien species 
outside its natural range. 
 
Introduced species -  Any species intentionally or accidentally transported and released by 
humans into an environment or facility with effluence access to open-water or flow-through 
system outside its present range. 
Synonyms: exotic, foreign, non-indigenous, non-native, alien species 
 
Invasive species 
 

1) Species whose introduction or spread threatens the environment, economy and society. 
2) Species whose introduction causes or is likely to harm the environment, economy and or 

public health. 
3) Species which becomes established in natural or semi-natural ecosystems or habitat and 

causes ecological change which threatens native biodiversity. 
Synonyms: nuisance, pest species. 
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Invasive alien species (IAS) ς invasive species that are not indigenous to an area but was released 
either intentionally or intentionally to another area and threatens the environment, economy 
and or public health. 
 
Marine non-indigenous species (MNIS)- marine species observed and established outside their 
natural distributional range. 
 
Marine protected area (MPA)- A protected area that involve the protective management of 
natural areas according to defined management objectives such as economic resources, 
biodiversity conservation and species protection. 
 
Native range ς the natural limits of the geographic distribution of a species 
 
 
Pathway- The routes by which a species moves from one locale to another, either within a 
country or between countries. 
 
Port state control authority ς Public officers performing Port State Control Functions. PCG is 
authorized under Republic Act (RA) 993 as the Port State Control Authority of the Philippunes 
and performs inspection aboard foreign flagged ships/vessels. 
 
Range expansion ς Species dispersal by natural mechanisms or processes into a region where 
the species did not previously exist. 
 
Release ς the liberation of an organism to the natural environment whether this is natural or 
human mediated. 
 
Risk ς the probability of a negative or undesirable event happening. 
 
Risk assessment ς The process of identifying and describing then risks of introduction or transfers 
of aquatic organisms, which have an impact to the environment, habitats, fisheries, aquaculture 
and or public health in the receiving waters before such introductions, or transfers take place. 
The process of identifying a hazard and estimating the risk presented by the hazards in either 
qualitative or quantitative terms. 
 
Species (biological) ς a population of interbreeding organisms that differs from and is 
reproductively isolated from other populations. 
 
Species (morphological) ς a population of individuals, which can be defined by a set of 
morphological characters that differentiate it from other populations. 
 
Translocate/transfer ς the process of moving an organism from one location to another. 
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Vector ς Any living, non-living or human made carrier that transports living organisms 
intentionally or unintentional
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Introduction 
 
Marine biological invasion via the maritime industry is one of the greatest threats to marine 

biodiversity. While biological invasion by natural means is an ecological process that regulates 

marine biodiversity, biological invasion mediated by human activity is likely to place ecological 

communities in disequilibrium which may lead to localized extinctions as well as economic and 

public health impacts. In the global maritime industry, this is largely through ballast water 

discharge and biofouling of ships hulls. The ecological effects of maritime industry mediated 

biological invasion are well documented in the literature. 

 

The International Maritime Organization (IMO) has recognized the biological invasion threat 

posed by invasive aquatic species (IAS). The IMO has presented two conventions, the Ballast 

Water Management and the Anti Fouling Systems that mandate signatory maritime states to 

implement appropriate measures to prevent the introduction of and manage the adverse 

environmental impacts of IAS.  

 

Recent studies of port ecological communities suggest that biofouling is a likelier vector of 

biological invasion than ballast water release. In Port Phillip Bay, Australia, up to 55% of non-

indigenous marine species may ƘŀǾŜ ōŜŜƴ ƛƴǘǊƻŘǳŎŜŘ ŦǊƻƳ ǎƘƛǇǎΩ Ƙǳƭƭǎ ŎƻƳǇŀǊŜŘ ǿƛǘƘ ƭŜǎǎ ǘƘŀƴ 

30% from ballast water. In New Zealand close to 60% of non-indigenous marine species are 

thought to have been introduced through fouling, compared with less than 25% through ballast 

water.   The percentage in San Francisco Bay, California, USA is 55% (Davidson et al. 2014). It is 

reasonable to assume that 55% of non-indigenous marine species detected around the world 

could have been introduced by biofouling. 

 

The IMO in 2011 through its Marine 9ƴǾƛǊƻƴƳŜƴǘŀƭ tǊƻǘŜŎǘƛƻƴ /ƻƳƳƛǘǘŜŜ όa9t/ύ ŀŘƻǇǘŜŘ ά¢ƘŜ 

Guidelines for the ά¢ƘŜ DǳƛŘŜƭƛƴŜǎ ŦƻǊ ǘƘŜ /ƻƴǘǊƻƭ ŀƴŘ aŀƴŀƎŜƳŜƴǘ ƻŦ {ƘƛǇǎΩ .ƛƻŦƻǳƭƛƴƎ ǘƻ 

aƛƴƛƳƛȊŜ ǘƘŜ ¢ǊŀƴǎŦŜǊ ƻŦ LƴǾŀǎƛǾŜ !ǉǳŀǘƛŎ {ǇŜŎƛŜǎέΣ ƘŜǊŜŀŦǘŜǊ ǊŜŦŜǊǊŜŘ ǘƻ ŀǎ .ƛƻŦƻǳƭƛƴƎ 

Guidelines. IMO Resolution complemented this MEPC.1/Circ.792: Guidance for Minimizing the 

Transfer of Invasive Aquatic Species as Biofouling (Hull Fouling) for Recreational Craft.  
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The Biofouling Guidelines recognize that implementing practices to control and manage ship 

biofouling will reduce IAS introduction and biological invasion. Aside from reducing ecological 

risks, the Biofouling Guidelines will reduce hydrodynamic drag and thus improve energy 

efficiency and reduce greenhouse gas emissions.  These guidelines present best practices and the 

GEF-UNDO-IMO GloFouling Partnerships Project (GFP), which was launched in December 2018, 

aims to capacitate developing countries to implement IMO Biofouling Guidelines. This will allow 

these countries to identify a national strategic biofouling management policy goal and design 

programs, legislative, policy and institutional arrangements and tools particular to their national 

situation. The Philippines is a lead partner country in this effort. 

 

 

 For the Philippines, the following are recommended as main overarching policy goals: 

1) An integrated and comprehensive biofouling management policy for the 

Philippines based on biosecurity approaches now being implemented in 

the Philippines 

2) The biofouling strategy minimizes the possible introduction of IAS with 

consideration for the expected high biofouling species diversity in port 

ecological communities in the country. 

3) The biofouling management strategy is consistent with IMO goals for a 

harmonized international policy. 

4) Establish legal, policy and institutional arrangements to fulfill # 1. 

 

 

 

To the following ends the scope of this report 
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¶ Assess the present status of biofouling management, IAS and biological invasion research 

in the Philippines based on the GloFouling guide.  

 

¶ Narrates the existing documented  knowledge on biofouling and marine biological 

invasion, its risks with respect to the possible translocation by the maritime industry 

 

¶ Describes the known and possible socio-economic risks to fisheries, public health and 

maritime transport.  

 

¶ Enumerates existing laws, policies and strategic plans with relevance to biofouling 

management. 

 

¶ Identifies policy gaps and capacity needs in biofouling management
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Chapter 1 
Pathways of Marine Invasive Alien Species in the Philippines 
 
 
SUMMARY 
 
Shipping has been identified as a vector of marine IAS in the Philippines, likely through ballast 

water release and possibly by biofouling. The charru mussel Mytella strigata was likely 

introduced by ballast water release in Manila Bay at around 2012-2014. Other ship borne IAS 

include the polychaete worms Hydroides and the bryozoan Bugula. Aquaculture is also an IAS 

pathway as a vector for fouling by ships. Bugula and Mytella have been observed in mariculture 

farms and these likely came from ships.  

 

I.  PATHWAYS 

Marine Invasive Alien Species (IAS) are likely to have the following pathways to the Philippine 

environment 

 

1) Shipping 

2) Aquaculture 

3) Recreational boating/tourism 

4) Aquarium trade 

5) Natural dispersal 
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Other pathways in other countries include marine corridors and the recreational fishing industry. 

The Philippines at present does not have marine corridors such as the Suez or Panama canals 

although the Quezon Canal passing through the isthmus connecting Southern Luzon and the Bicol 

peninsula has been considered since the Philippines was a US Commonwealth.  The aquarium 

trade is not considered a major vector as 

introductions via this economic activity is through 

importation and while there is the possibility of 

intentional or accidental release(Patoka et al. 

2018) this is considered low. However, the 

indigenous non-scleractinian coral Tubastrea 

coccinea traded in the aquarium trade has been 

recorded as a fouler in the tropical Atlantic. It was 

likely introduced as an intentional release in the 

Caribbean and now is spread by oil and gas 

platforms (Hoeksema and Harry 2017; Mondal et 

al. 2018). There is no documented case of a marine 

IAS in the Philippines being introduced through the 

aquarium trade although freshwater introductions 

and invasion have been well documented   

      (Juliano et al. 1989; Guerrero 2014). 

 

In shipping, ballast water release is a vector for the release of holoplanktonic and meroplanktonic 

organisms, resting cysts to a new marine environment. Biofouling is the translocation of sessile 

marine organisms on ship hulls to a new marine environment where they can spawn or detach 

to establish reproductive populations. 

 

 

 

 

Figure 1. Port of Davao. Photo by SAILS-
PORTEC Davao 
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1. Shipping as a vector for  marine IAS 

List of Philippine Ports is in Appendix 3 

Shipping remains as the only scientifically 

documented pathway for marine 

biological invasion in the Philippines with 

the  introduction and invasion of the 

South American mussel Mytella strigata 

(Vallejo et al. 2017). This invasive was first 

recorded from the South Harbor of 

Manila in 2014 and has been known to 

have spread throughout Manila Bay, to 

Lingayen Gulf, Aparri, Cagayan and 

Batangas Port in the Philippines. It has 

since then reported in Singapore, Taiwan, 

Hong Kong, India, Malaysia, the Gulf of 

Thailand, and Sri Lanka. 

 

Mytella was likely spread through hull fouling and ballast water release. In the Philippines its 

spread to other ports was likely through small vessel hull fouling as the first adult samples were 

recorded from the fishing boat FV Ocean in 2015 which was docked in Manila Bay. An intensive 

monitoring of the South Harbor area in 2014 resulted in the detection of the first cohort of 

recruits in Manila Bay. The likely first introduction by ballast water release or by biofouling was 

in December 2013 and the first cohort of recruits was detected in July 2014. 

 

There are at least 15 marine non-indigenous species  ǎƘƛǇ Ƙǳƭƭ ŦƻǳƭƛƴƎ ǊŜŎƻǊŘŜŘ ŦǊƻƳ aŀƴƛƭŀ .ŀȅΩǎ 

South Harbor (Vallejo et al. 2019; Trinidad et al 2017.) Only Mytella is considered invasive enough 

to have wide scale ecological and economic impacts.  The most numerous species is the well-

studied Hydroides elegans, which is a known ship fouler with a present pantropical distribution. 

Figure 2. Foulers from the South Harbor of Manila Bay. 
Photo by SAILS-PORTEC Manila Bay 
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The other potentially invasive fouler is the tropical American Mytilopsis sallei and M. adamsi 

which has been recorded invasive in Singapore, Australia, Thailand among other regions. While 

they are recorded from the Manila South Harbor, there is no evidence that it is invasive as it exists 

in low abundances. 

 

 

Figure 3. Non-indigenous macrofoulers from Manila Bay with IAS, Mytilopsis sallei and Mytella strigata 

(=charruana). (From Trinidad et aL 2019) 

 

Newer estimates (2021) on the number of possible IAS in Manila Bay is likely more than 30 

species based on more intensive biofouling ecological monitoring and the use environmental 

DNA in detecting species. When research started in 2006 on IAS in Manila Bay, 3 species were 

initially observed.  

 



8 
 

 

Figure 4. Increase in number in IAS species detected in Manila Bay (Data from SAILS-PORTEC) 

 

Small vessel hull fouling is likely a potential spreader of MIAS in the Philippines. Many of these 

small vessels are fishing outrigger boats where Mytella has been observed to attach and can be 

brought from one municipal port to another. In Calatagan, Batangas, it was observed that some 

of the fishing vessels who call on the Navotas Fish Port in Manila Bay have adult Mytella on their 

hulls. Discarded fishing nets and other gear might also spread biofoulers through coastal 

currents. This was observed in Batangas. 
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Figure 5. Biofoulers from Cebu International Port Photo from SAILS PORTEC Cebu 

 

Another pathway in domestic shipping is translocation of biofoulers via oil tankers. This has been 

suspected in the translocation of the indigenous biofoulers such as Perna viridis to bays and 

embayments where they were never recorded (Cebu and Orale 2017). 

 

Philippine registered fishing vessels operating in international fishing grounds such as Papua New 

Guinea (PNG), Marshall Islands, and other international fishing areas can translocate biofoulers 

to the Philippines. These vessels, especially if they are carrier or mother ships or vessels, stay for 

long periods (months) in international fishing grounds. 

 

In the Philippines, docks/ports with possible high IAS cases are likely the international ports. 

These ports are Manila, Cebu-Mactan, Batangas, Subic, Cagayan de Oro, Davao, General Santos, 

Zamboanga, and Lucena.  All of the major ports, with the exception of Cebu are located in 
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estuarine influenced areas.   Batangas, Cebu and Iloilo are located very near to protected areas 

and tourism areas. Batangas is within the center of the center of global marine biodiversity while 

Cebu is in the Mactan key biodiversity area. Manila has the highest number of foreign shipcalls 

while Cebu has the highest domestic shipcalls and second to Manila in international shipcalls.  

 

PORT  SHIPCALLS  
Foreign Domestic 

MANILA 2454 6,125 

CEBU 1138 79,500 

BATANGAS 958 13,196 

SUBIC 313 136 

CAGAYAN DE ORO 137 3,159 

DAVAO 750 17,807 

ILOILO 212 24,381 

GENERAL SANTOS 112 704 

ZAMBOANGA 40 41,27 

LUCENA 74 4,428 

 

Table 1. Top 10 ports in the Philippines in shipcalls (2020 data from PPA, CPA and SBMA) 

 

The port of Manila has been documented to have a significant number of possible IAS. The on-

going SAILS-PORTEC research program has detected IAS in Davao, Cebu and Matnog ports. These 

ports are adjacent to specific oil tanker pathways/routes. In Luzon where the refineries and oil 

storage facilities are located such as Batangas, are at higher risk. These loading ports are at high 

risk for IAS/MNIS and these are located near to international ports.  

 

The shipcall statistics in Table 1 represent the year 2020, when the COVID 19 pandemic caused a 

global and domestic maritime transport slowdown. The average reduction in shipcalls is around 

40%. Nonetheless, Manila and Cebu are likely the main ports that need to be closely monitored 

for potential IAS bioinvasion. In 2018, before the COVID-19 pandemic, Manila was experiencing 

port congestion with a report that ships may stay at berth for five days (Wallis, 2019). This will 

increase the risks for biofouling. Based on the 2021 statistics from the PPA, the average berthing 

time has been reduced to 1 day. This is a result of less shipping traffic due to the pandemic.   
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NISSAP mentions ballast water as a vector of biological invasion and boat hulls. It is assumed that 

άōƻŀǘ Ƙǳƭƭǎέ ǊŜŦŜǊ ǘƻ ōƛƻŦƻǳƭƛƴƎΦ ¢ƘŜ bL{SAP report reports the introduction of a non-indigenous 

freshwater copepod Arctodiaptomus dorsalis which may have been brought by ballast water release 

or aquaculture activities. It also reports the introduction of White-spotted jellyfish Phyllorhiza 

punctata to Mediterranean ports which may have been brought by ballast water release and 

exchange.  Phyllorhiza punctata is indigenous to the Philippines and is not an IAS. 

 

Figure 5. Yacht Basin, Manila 

The possibility that municipal and commercial fishing can translocate biofoulers is possible but 

no study has been conducted. However, the risk may be assessed by remote sensing in tracking 

the movements of fishing vessels. A study by Geronimo et al (2018) using remote sensing to 

identify core fishing areas (CFA) in the Philippines suggests that many of the CFAs are located 

near ports and major shipping lanes and are easily accessible for fishers fishing for sardines and 

roundscads. Fishing boats move to regional ports from these CFAs. 

 
2. Hull cleaning, In-ǿŀǘŜǊ ŎƭŜŀƴƛƴƎ ƻǊ άƎǊƻƻƳƛƴƎέ 
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Removal of foulers from ships and boats constitute an IAS risk to port areas and marinas. In New 

Zealand, hull cleaning has been likely the cause of the introduction of crustacean and bryozoan 

IAS from Asia into Auckland harbour (Hayward et al. 1997).  However, hull cleaning is necessary 

for reducing the risk of fouling IAS attachment to ships and boats. In the Philippines, there is no 

documented case of IAS translocation and invasion due to hull cleaning. 

 

In the Philippines, several companies offer hull cleaning services in Manila and Cebu but these 

are serviced by commercial divers. There is no automated or remote operated vessel (ROV) hull 

cleaning services as of present. 

  

3. Recreational boating/tourism 

 

Recreational boating has been implicated in the translocation of IAS in other countries(Burgin 

and Hardiman 2011; Clarke Murray et al. 2011; Kelly et al. 2013). The sector is largely unregulated 

by national maritime authorities. The International Maritime Organization (IMO) has recognized 

the problem (Kononovaite 2020).  GloFouling is currently running an international survey on 

recreational boating and biofouling management (Survey recreational boating). The IMO banning 

of TBT based antifoulants may have resulted in a greater probability of recreational seacrafts 

translocating IAS. Also in a growing tourism industry, more marinas will be established in tourism 

destinations and these can provide a network for IAS spread in a geographic area. 

 

In the Philippines, there is no documented IAS that has been introduced through recreational  

boating biofouling. However, some of the potentially invasive marine NIS recorded to have been 

translocated by recreational boating in other countries such as Styela spp tunicates and the 

bryozoan Bugula neritina, have been recorded in Manila Bay from the Manila Yacht Club and the 

nearby Philippine Navy (PN) marina. These species are a biofouling concern for recreational 

boaters elsewhere as they are major foulers of boat hulls. 
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Given the archipelagic nature of the Philippines, the potential risk is great with the expected 

increase in tourism, each major coastal tourism center in the country may become a focus for IAS 

establishment and dispersal. 

 

4. Aquaculture as a biofouling pathway 

 

Potential foulers have been introduced for mariculture in the Philippines such as the Pacific giant 

oyster Magallana gigas but never established (Chavanich et al. 2010). Since then no marine 

fouler has been introduced for mariculture. However, Mytella strigata is considered as a 

potential mariculture species with its higher tolerance for low salinities(Rice et al. 2016). If the 

Bureau of Fisheries and Aquatic Resources will approve its use for mariculture, it may exacerbate 

the problem of biofouling in places where it will be translocated. 

 

Very few studies have focused on aquaculture biofouling in the Philippines and these deal with 

fouling on fish cages and nets  On this structures were recorded Bugula, a species that also fouls 

ship hulls (Reyes et al. 2020). Given that potentially commercially valuable biofouling species such 

as Mytella and Perna viridis can be considered for mariculture, the potential for range expansion 

in the Philippines is massive.  

 



14 
 

 
Figure 6. Mytella strigata biofouling green mussel farms in Bacoor City, Cavite, Manila Bay Photo from 
https://businessmirror.com.ph/2020/02/17/fake-tahong-invades-bacoor-mussel-farms/ 

 

5. Natural dispersal 

 

Dispersal by purely natural means is not included as a pathway of biological invasions (Gaston 

1996). Examples include range expansion by flight or any other medium of natural locomotion or 

transport. However if human created or crafted material is involved in rafting dispersal of IAS, 

then this may be considered as a case of biological invasion.  The 2011 Great East Japan 

earthquake generated a large tsunami that caused an unprecedented biological transoceanic 

rafting event from the northwestern Pacific coastline of Japan towards North America on the 

eastern Pacific(Carlton et al. 2017). Millions of human made objects from small plastics to large 

docks and whole ships were cast adrift in the Pacific (Murray et al. 2018). This provided a 

substrate for biofoulers. Large debris could carry up to 20 to 30 mega-species of biofoulers 

(Carlton et al. 2017). These biofouled debris can constitute an IAS risk (Therriault 2017). 

 

While a tsunami is a relatively rare event, a more common one is fouler dispersal by rafting on 

coastal currents of floating plastic debris, wood and, bamboo.  Marine litter often originate from 
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ports and have been known to be fouled and can disperse via ocean currents (Ibabe et al. 2020). 

Some marine litter originates from mariculture from discarded nets and aquaculture structures 

and can be dispersed with biofoulers attached (Rech et al. 2018). In Manila Bay, marine litter that 

can be vectors of fouling come from the large river systems entering the bay such as the Pasig-

Marikina River system (Cruz and Shimozono 2021). Much of this litter exits the bay during the 

Winter Monsoon. And this can be one factor why bamboo poles with fouling Mytella (used for 

Perna and Magallana mariculture in the bay)  washed onto the shore of Nasugbu and Calatagan, 

Batangas can be a vector for IAS translocation. If these bamboo poles were not recovered and 

appropriately disposed of, they may have served as suitable substrate for starting a Mytella 

invasion in the estuarine areas of Batangas.  

 

4. Other vectors 

 

The mining, and oil and gas industry is a possible vector but this has not been documented in the 

Philippines. As for mining, the use of barges to transport ore can be a vector. The oil and gas 

platforms which have been deployed in the Malampaya gas field in Palawan is a possible vector 

for biofouling, but there has been no evidence to date. 
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Chapter 2 

Socioeconomic activities at risk for ship biofouling and ballast water 

release 

 

SUMMARY 

 

There are limited studies on the direct impact of ship biofouling and ballast water release on 

socioeconomic activities in the Philippines. The only documented case is the establishment and 

invasion of the South American charru mussel Mytella strigata which has affected green mussel 

Perna viridis and slipper oyster Magallana bilineata mariculture in Manila Bay, Aparri Cagayan 

and  Lingayen Gulf. The charru mussel was likely introduced from Manila Bay by domestic 

shipping to these areas. Green mussel and oyster production declined due to Mytella fouling. 

Mytella fouling also affects milkfish ponds in Pangasinan. Public health may be affected by 

antibiotic resistant bacterial fouling as observed in Manila Bay or by harmful algal blooms. The 

shipping industry will likely be affected by increasing dry docking and hull cleaning costs. IAS also 

can affect port and coastal ecology which as have been previously observed for harmful algal 

blooms. 

 

 

I. AQUACULTURE AND FISHERIES 

 

There is growing evidence that marine invasive alien species from biofouling have likely negative 

economic impacts on economic activities such as fisheries and aquaculture(Koh Siang Tan and 

Brian Morton 2006; Lim et al. 2018). In the Philippines, there are negative as well as positive 

impacts from Mytella strigata fouling (Fuertes et al. 2021). The impacts on green mussel Perna 

viridis aquaculture is negative with a decline of 60%-70% in production in Dagupan and 50% in 

Sual, Pangasinan, two traditional growing areas in Lingayen Gulf. Mytella also has negatively 

affected traditional green mussel growing areas in Manila Bay.   
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Aside from impacts to mussel culture, Mytella biofouling has negatively impacted Magallana 

bilineata oyster culture in the same areas where green mussel is also cultured. New technologies 

to improve oyster culture have been fouled. Fish cages and nets in Sual and Cagayan province 

also have been fouled. In Zambales it has affected freshwater clam fisheries. 

 

While Mytella is of less value than green mussels or oysters, new fishery uses have been 

developed for it. It is a used as animal feed and can be eaten although it is of less value to and 

preference for consumers due to its smaller size. The price range per kilo is from 80 PhP to 2.50 

PhP.  In contrast, the price of green mussel ranges from 70-100 PhP per kilo while oysters can 

range from 100-180 PhP per kilo. Mytella fouling has increased the price of these commodities. 

Mytella can recruit onto Perna and Magallana shells reducing mussel and oyster growth rates as 

well as competing for space(Sanpanich and Wells 2019). This also adds to postharvest processing 

labor costs for green mussel and oysters as the fouling mussels have to be removed by hand. 

 

As Mytella can also recruit onto soft substrates, it will have an impact on milkfish Chanos chanos 

ponds especially in Dagupan City, Pangasinan where it has fouled aquaculture monk gates 

reducing water exchange to ponds. The invasive mussels also are competitors for the 

phytoplankton on which the milkfish feed(Micua 2017). Similarly, the mussels have invaded hard 

clam ponds in Taiwan and have competed for space and the phytoplankton the clams feed 

upon(Huang et al. 2021). There is no information on how biofouling can affect Kappaphycus 

seaweed culture in the Philippines but it has been documented in Brazil where mussels have 

fouled lines and thalli of seaweed (Marroig and Reis 2016). 

 

 

II PUBLIC HEALTH SECTOR 

 

Biofouling and ballast water exchange may be vectors for pathogens with impacts on human and 

veterinary health. Antibiotic resistant bacteria (ARB) have been collected from the North and 
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South Harbors of Manila and these can grow on biofilms on port structures and ship hulls (Suzuki 

et al. 2013) or on floating plastic debris (Onda et al. 2020). ARB may be ingested by and infect 

humans through improperly processed fishery products or by contact recreational activities such 

as swimming (Amarasiri et al. 2020). ARB has been detected in the Port of Manila at 

BASECO(Balolong et al. 2020). The economic costs of these because of biofouling in the 

Philippines is not known but is an area of future research interest. 

 

Historically, there has been a documented case of transmission of a pathogen due to ship 

dumping and discharge in the Port of Manila. This was on 3 March 1902, when a ship from 

Canton, China dumped Cholera 

Vibrio contaminated cargo and 

waste causing an epidemic in 

Manila (Ileto, 2017).  

 

 

III. SHIPPING SECTOR 

 

Biofouling caused by marine 

invasive species will increase ship 

maintenance costs especially for dry-

docking and hull cleaning. The majority of ships dry docked , in terms of number as reported in a 

JICA-MARINA 2005 the Philippines Domestic Shipping Development Plan are fishing boats which 

account for 31.7% share, followed by passenger ferries at 22.2%. In terms of gross tonnage, 

passenger ferries account for 42.1% of dry dock services. 

 

 

Drydocking is part of the compliance for environmental and maintenance standards for the 

shipping industry. The  2005 study on the Domestic Shipping Development Plan (JICA and 

MARINA 2005)  recommends annual drydocking for passenger ferries and cargo vessels. 

Figure 7. Sampling port water for mircrobiological assay in 
Davao Port. Photo by SAILS PORTEC-DAVAO 
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However, the compliance of ship owners for this needs improvement. As long as compliance 

needs to be improved, the risk for IAS translocation is great. As vessels that serve tertiary routes 

and minor ports in the Philippines are mostly wooden hulled, they can easily transport wood 

boring biofoulers as well as bivalves. The JICA-MARINA study reports 991 shipping operators 

operating 1,250 wooden hulled bancas. The ratio is almost 1 operator to one banca. They do not 

get drydocked at the recommended frequency. These wooden hulled vessels are slower than 

steel hulled vessels and so have a higher probability of being biofouled.  

 

Fast crafts and RoRo (Roll-on and Roll-off) on short distances also have the risk of translocation 

of invasive foulers to the basic slipways and port infrastructure. These will require regular dry-

docking. Ropax vessels, which make up a significant proportion of domestic and cargo shipping, 

can also be significant vectors for translocation. Larger steel-hulled cargo ships serve longer 

distances in the Philippines can also translocate biofoulers. 

 

While MARINA has banned  the use of antifouling paints with tributylin (TBT)(Twitter et al.), TBT 

use remains a significant marine pollutant in the Philippines(Tanabe et al. 2000; Prudente 2008; 

 Figure 8. Fishing boats at Sisiman Cove, Manila Bay. Photo by B Vallejo Jr 

 

 Figure 8. Fishing boats at Sisiman Cove, Manila Bay. Photo by B Vallejo Jr 
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Olivares et al. 2013). Higher concentrations of TBT are found near ports in Manila Bay. Antifouling 

is part of the dry-docking and ship maintenance process. MARINA certifies compliance with a 

certification of antifouling paints and an Antifouling System Certificate. Thus presumes that ship-

owners regularly have dry-docking maintenance for ships. 

 

The JICA-MARINA study ties marine environmental protection (MEP) with marine safety with 

respects to meteorological hazards. The designation of marine sea areas for monitoring MEP and 

meteorological hazards may allow for the assessment of fouling risks in sea transport routes and 

the designation of safe risk areas. The rationalization of area operations of wooden hull vessels 

can also assist ƛƴ ǘƘŜ ŘŜǎƛƎƴŀǘƛƻƴ ƻŦ ǎŀŦŜ Ǌƛǎƪ ŀǊŜŀǎ ƛƴ ŘŜǎƛƎƴŀǘŜŘ άǇǊƻǘŜŎǘŜŘ ŀǊŜŀǎέΦ 

 

 

IV.CONCLUSIONS 

 

It is only in mariculture in which there has been documentation of both negative and positive 

economic impacts of ship biofouling and ballast water exchange. The accidental introduction of 

Mytella strigata approximately in 2013 and likely through ballast water discharge in Manila Bay 

has resulted in biofouling as a problem in mariculture and pond aquaculture. The effect of 

Mytella on the production of slipper oyster Magallana bilineata and green mussel Perna viridis 

is negative with production losses of 70% and a rise in prices as supply dwindles. However Mytella 

can be a substitute for these higher value species in more marginal estuarine areas impacted by 

human activities. However, this species has lower market values. Mytella also has negative 

effects on milkfish aquaculture but the economic costs have not been estimated. 

 

The possibility of public health being impacted is there and there is evidence to support this in 

antibiotic resistant bacteria in marine litter from the Port of Manila. The long-term public health 

burden and economic costs of these to human communities near the port is unknown.  
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Dry-docking is mandatory for ships and boats and biofouling is likely to increase costs. As a 

majority of vessels on Philippine shipping routes are wooden hulled and infrequently drydocked  

and hull cleaned. Given that wooden hulled vessels are easily fouled, the translocation of the 

foulers is greater especially at short distances. There is evidence of translocation by oil tankers 

calling on regional ports of the indigenous fouler Perna viridis from Manila Bay to places in the 

Philippines where they never recorded. Thus regular hull cleaning and antifouling coatings are 

necessary to reduce risk.  

 

REFERENCES 
 
 
Action AO of the UNBPA for I. 2007. FAO biosecurity toolkit. [place unknown]: Food & Agriculture 
Org. 

Amarasiri M, Sano D, Suzuki S. 2020. Understanding human health risks caused by antibiotic 
resistant bacteria (ARB) and antibiotic resistance genes (ARG) in water environments: Current 
knowledge and questions to be answered. Crit Rev Environ Sci Technol. 50(19):2016ς2059. 
https://doi.org/10.1080/10643389.2019.1692611 

Balolong MP, Pagoso EJA, Tesoro ANE, Carrillo MCO, Kitahara K. 2020. Isolation, identification 
and antibiogram profiling of bacteria isolated from water, seafood, and macroplastic samples 
from Baseco Beach, Manila Bay. Philipp J Health Res Dev. 24(3):20ς30. 

Beckman R, Sun Z. 2017. The Relationship between UNCLOS and IMO Instruments. Asia-Pac J 
Ocean Law Policy. 2(2):201ς246. https://doi.org/10.1163/24519391-00202003 

Burgiel SW. 2020. The incident command system: a framework for rapid response to biological 
invasion. Biol Invasions. 22(1):155ς165. https://doi.org/10.1007/s10530-019-02150-2 

Burgin S, Hardiman N. 2011. The direct physical, chemical and biotic impacts on Australian coastal 
waters due to recreational boating. Biodivers Conserv. 20(4):683ς701. 
https://doi.org/10.1007/s10531-011-0003-6 

Carlton JT, Chapman JW, Geller JB, Miller JA, Carlton DA, McCuller MI, Treneman NC, Steves BP, 
Ruiz GM. 2017. Tsunami-driven rafting: Transoceanic species dispersal and implications for 
marine biogeography. Science. 357(6358):1402ς1406. 

Cebu EH, Orale RL. 2017. Seawater physicochemical parameters in the green mussel belts in 
Samar Philippines. J Acad Res. 2(4):1ς15. 



26 
 

Chavanich S, Tan LT, Vallejo B. 2010. Report on the Current Status of Marine Non-Indigenous 
Species in the Western Pacific Region. Bangkok: Chulalongkorn University. 

Clarke Murray C, Pakhomov EA, Therriault TW. 2011. Recreational boating: a large unregulated 
vector transporting marine invasive species. Divers Distrib. 17(6):1161ς1172. 
https://doi.org/10.1111/j.1472-4642.2011.00798.x 

Cruz LLB, Shimozono T. 2021. Transport of floating litter within Manila Bay, Philippines. Mar 
Pollut Bull. 163:111944. https://doi.org/10.1016/j.marpolbul.2020.111944 

Davidson IC, Scianni C, Ceballos L, Zabin C, Ashton G, Ruiz G. 2014. Evaluating ship biofouling and 
emerging management tools for reducing biofouling-mediated species incursions. Rep Mar 
Invasive Species Program Calif State Lands Comm Sacram. 

Destura RV, Lam HY, Navarro RC, Lopez JCF, Sales RKP, Gomez MaIFA, dela Tonga A, Ulanday GE. 
2021. Assessment of the Biosafety and Biosecurity Landscape in the Philippines and the 
Development of the National Biorisk Management Framework. Appl Biosaf [Internet]. [accessed 
2021 May 11]. https://doi.org/10.1089/apb.20.0070 

Fuertes VNB, Rochelle A, Monteclaro HM. 2021. The spread of the non-indigenous mussel species 
Mytella strigata (Hanley, 1843) in the Philippines: Ensuing issues and responses of local 
communities. Reg Stud Mar Sci. 41:101576. 

Gaston K. 1996. Species-range-size distributions: patterns, mechanisms and implications. Trends 
Ecol Evol. 11:197ς201. 

Georgiades E, Kluza D, Bates T, Lubarsky K, Brunton J, Growcott A, Smith T, McDonald S, Gould B, 
tŀǊƪŜǊ bΦ нлнлΦ wŜƎǳƭŀǘƛƴƎ ǾŜǎǎŜƭ ōƛƻŦƻǳƭƛƴƎ ǘƻ ǎǳǇǇƻǊǘ bŜǿ ½ŜŀƭŀƴŘΩǎ ƳŀǊƛƴŜ biosecurity 
systemςa blue print for evidence-based decision making. Front Mar Sci. 

Guerrero RD. 2014. Impacts of introduced freshwater fishes in the Philippines (1905-2013): A 
review and recommendations. Philipp J Sci. 143(1):49ς59. 

Hayward BW, Stephenson AB, Morley M, Riley JL, Grenfell HR. 1997. Faunal changes in 
²ŀƛǘŜƳŀǘŀ IŀǊōƻǳǊ ǎŜŘƛƳŜƴǘǎΣ мфолǎπмффлǎΦ W w {ƻŎ b ½Φ нтόмύΥмς20. 

Hoeksema BW, Harry A. 2017. The invasive sun coral Tubastraea coccinea hosting a native 
Christmas tree worm at Curaçao, Dutch Caribbean. Mar Biodivers. 47(1):59ς65. 

Huang YC, Li ZK, Chen WL, Chan CC, Hsu HY, Lin YT, Huang YS, Han YS. 2021. First record of the 
invasive biofouling mussel Mytella strigata (Hanley, 1843)(Bivalvia: Mytilidae) from clam ponds 
in Taiwan. BioInvasions Rec. 10(2):304ς312. 

Ibabe A, Rayón F, Martinez JL, Garcia-Vazquez E. 2020. Environmental DNA from plastic and 
textile marine litter detects exotic and nuisance species nearby ports. PloS One. 
15(6):e0228811. 



27 
 

 
Ileto, R C. 2017. Cholera and the Origins of the American Sanitary Order in the Philippines. 
In Imperial medicine and indigenous societies. Manchester University Press. 
 

JICA, MARINA. 2005. The Study on Domestic Shipping Development Plan in the Republic of the 
Philippines DSDP. 

Juliano RO, Guerrero R, Ronquillo I. 1989. The introduction of exotic aquatic species in the 
Philippines. In: Da Silva SS, editor. [place unknown]: Asian Fisheries Society; p. 83ς90. 

Kambey CSB, Campbell I, Sondak CFA, Nor ARM, Lim PE, Cottier-Cook EJ. 2020. An analysis of the 
current status and future of biosecurity frameworks for the Indonesian seaweed industry. J Appl 
Phycol. 32(4):2147ς2160. https://doi.org/10.1007/s10811-019-02020-3 

Kelly NE, Wantola K, Weisz E, Yan ND. 2013. Recreational boats as a vector of secondary spread 
for aquatic invasive species and native crustacean zooplankton. Biol Invasions. 15(3):509ς519. 
https://doi.org/10.1007/s10530-012-0303-0 

Koh Siang Tan, Brian Morton. 2006. The invasive Caribbean bivalve Mytilopsis sallei 
(Dreissenidae) introduced to Singapore and Johor Bahru, Malaysia. Raffles Bull Zool. 54:429ς434. 

Kononovaite J. 2020. The role of Recreational boating in the spread of Invasive Species. 
GloFouling [Internet]. [accessed 2021 May 10]. https://www.glofouling.imo.org/post/the-role-
of-recreational-boating-in-the-spread-of-invasive-species 

Lim JY, Tay TS, Lim CS, Lee SSC, Teo S-M, Tan KS. 2018. Mytella strigata (Bivalvia: Mytilidae): an 
alien mussel recently introduced to Singapore and spreading rapidly. Molluscan Res. 38(3):170ς
186. 

Marroig RG, Reis RP. 2016. Biofouling in Brazilian commercial cultivation of Kappaphycus alvarezii 
(Doty) Doty ex PC Silva. J Appl Phycol. 28(3):1803ς1813. 

Mateo JP, Campbell I, Cottier-Cook EJ, Luhan MRJ, Ferriols VMEN, Hurtado AQ. 2020. Analysis of 
biosecurity-related policies governing the seaweed industry of the Philippines. J Appl Phycol. 
32(3):2009ς2022. https://doi.org/10.1007/s10811-020-02083-7 

aƛŎǳŀ [Φ нлмтΦ .ƭǳŜ ƳǳǎǎŜƭǎ άōŀƴŜέ ǘƻ ŦƛǎƘ ŦŀǊƳƛƴƎ ƛƴ 5ŀƎǳǇŀƴΥ Ŏƛǘȅ ŀƎǊƛ ƻŦŦƛŎŜ ώLƴǘŜǊƴŜǘϐΦ 
[accessed 2021 Apr 26]. https://www.pna.gov.ph/articles/1007840 

Mondal T, Raghunathan C, Chandra K. 2018. Report on status of invasive Tubastraea coccinea 
Lesson, 1829 in Andaman and Nicobar Islands, India. 

Murray CC, Maximenko N, Lippiatt S. 2018. The influx of marine debris from the Great Japan 
Tsunami of 2011 to North American shorelines. SI Jpn Tsunami Debris. 132:26ς32. 
https://doi.org/10.1016/j.marpolbul.2018.01.004 



28 
 

Olivares RU, Tabeta S, Sombrito EZ. 2013. Tributyltin in marine sediments and Philippine green 
mussels (Perna viridis) in Manila Bay. J Mar Sci Technol. 18(2):213ς219. 

Onda DFL, Gomez NCF, Purganan DJE, Tolentino MPS, Bitalac JMS, Calpito JVM, Perez JNO, 
Viernes ACA. 2020. Marine microbes and plastic debris: research status and opportunities in the 
Philippines. Philipp J Sci. 149:89ς100. 

Patoka J, Magalhães ALB, Kouba A, Faulkes Z, Jerikho R, Vitule JRS. 2018. Invasive aquatic pets: 
failed policies increase risks of harmful invasions. Biodivers Conserv. 27(11):3037ς3046. 
https://doi.org/10.1007/s10531-018-1581-3 

Prudente MS. 2008. Monitoring of Butyltin Compounds in the Aquatic Environments of the 
Philippines. Mar Res Indones. 33(2):195ς202. 

Reaser JK, Burgiel SW, Kirkey J, Brantley KA, Veatch SD, Burgos-Rodríguez J. 2020. The early 
detection of and rapid response (EDRR) to invasive species: a conceptual framework and federal 
capacities assessment. Biol Invasions. 22(1):1ς19. https://doi.org/10.1007/s10530-019-02156-w 

Rech S, Salmina S, Pichs YJB, García-Vazquez E. 2018. Dispersal of alien invasive species on 
anthropogenic litter from European mariculture areas. Mar Pollut Bull. 131:10ς16. 

Reyes R, del Norte-Campos A, Añasco NC, Santander-de Leon SMS. 2020. Biofouling development 
in marine fish farm influenced by net colour, immersion period and environmental conditions. 
Aquac Res. 51(8):3129ς3138. https://doi.org/10.1111/are.14648 

Rice MA, Rawson PD, Salinas AD, Rosario WR. 2016. Identification and Salinity Tolerance of the 
²ŜǎǘŜǊƴ IŜƳƛǎǇƘŜǊŜ aǳǎǎŜƭ aȅǘŜƭƭŀ ŎƘŀǊǊǳŀƴŀ ό5ΩhǊōƛƎƴȅΣ мупнύ ƛƴ ǘƘŜ tƘƛƭƛǇǇƛƴŜǎΦ W {ƘŜƭƭŦƛǎh 
Res. 35:865ς873. 

Sanpanich K, Wells FE. 2019. Mytella strigata (Hanley, 1843) emerging as an invasive marine 
threat in Southeast Asia. BioInvasions Rec. 8(2):343ς356. 

Shirayama Y. 2009. Biodiversity study of benthos in the coastal area: NaGISA (Natural Geography 
in Shore Areas) project. Bull Plankton Soc Jpn Jpn. 

Survey recreational boating. GloFouling [Internet]. [accessed 2021 May 10]. 
https://www.glofouling.imo.org/recreational-boating-survey 

Suzuki S, Ogo M, Miller TW, Shimizu A, Takada H, Siringan MAT. 2013. Who possesses drug 
resistance genes in the aquatic environment?: sulfamethoxazole (SMX) resistance genes among 
the bacterial community in water environment of Metro-Manila, Philippines. Front Microbiol. 
4:102ς102. https://doi.org/10.3389/fmicb.2013.00102 

Tanabe S, Prudente MS, Kan-atireklap S, Subramanian A. 2000. Mussel watch: marine pollution 
monitoring of butyltins and organochlorines in coastal waters of Thailand, Philippines and India. 
Ocean Coast Manag. 43(8):819ς839. https://doi.org/10.1016/S0964-5691(00)00060-0 



29 
 

The Rio Declaration: Principle 15 - the Precautionary Approach. [accessed 2021 May 16]. 
https://www.gdrc.org/u-gov/precaution-7.html 

Therriault TW. 2017. An evaluation of Japanese Tsunami Marine Debris as a potential vector of 
invasive species. Eff Mar Debris Caused Gt Jpn Tsunami 2011. 

Trinidad CB, Valenzuela RLG, Ocampo MAB, Vallejo Jr BM. Macrofouler Community Succession in 
South Harbor, Manila Bay, Luzon Island, Philippines during the Northeast Monsoon Season of 
2017ς2018. 

Twitter, ¢ǿƛǘǘŜǊΣ ¢ǿƛǘǘŜǊΦ a!wLb! ǊŜƎǳƭŀǘŜǎ ǎƘƛǇǎΩ ƘŀǊƳŦǳƭ ŀƴǘƛ-fouling paints, systems [Internet]. 
[accessed 2021 Apr 28]. https://www.pna.gov.ph/articles/1127871 

Vallejo B, Conejar-Espedido J, Manubag L, Artiaga KCC, Damatac AM, Ivan Christian V. Imperial, 
Tyrll Adolf B. Itong, Ian Kendrich Fontanilla, Ernelea P. Cao. 2017. First record of the Charru 
mussel Mytella charruana ŘΩhǊōƛƎƴȅƛΣ мупс ό.ƛǾŀƭǾƛŀΥ aȅǘƛƭƛŘŀŜύ ŦǊƻƳ aŀƴƛƭŀ .ŀȅΣ [ǳȊƻƴΣ 
Philippines. BioInvasions Rec. 6. 

Vallejo BM, Aloy AB, Ocampo M, Conejar-Espedido J, Manubag LM. 2019. Manila Bay Ecology and 
Associated Invasive Species. In: Makowski C, Finkl CW, editors. Impacts Invasive Species Coast 
Environ Coasts Crisis [Internet]. Cham: Springer International Publishing; p. 145ς169. 
https://doi.org/10.1007/978-3-319-91382-7_5 

 
 
 



 27 

Chapter 3 
 
A Review of Biofouling and Ballast water regulations of the Philippines 
with reference to marine invasive alien species (IAS) 
 
Benjamin M Vallejo Jr PhD. 

With contributions from Joseph Elliz B Comendador MSc. 

 

SUMMARY 

 

The following review narrates existing Philippine legislation on biodiversity, marine pollution, 

water resources management, environmental impact assessment and fisheries which may have 

relevance to proposed implementing legislation and regulations to manage marine invasive alien 

species introduction risk in a national ballast water and biofouling management strategy. This 

legislation is necessary for the Philippines compliance with the Ballast Water Management 

Convention, 2004 (BWM Convention) and the International Convention on the Control of Harmful 

Anti-Fouling Systems on Ships, 2001 (AFS Convention). Sources of information for this report are 

reports of the Department of Environment and Natural Resources, Department of Agriculture, 

and Bureau of Fisheries and Aquatic Resources.    

 

The existing Philippine legislation on IAS is largely in the context of biodiversity management, 

conservation and protection, fisheries and agriculture management, quarantine, biosecurity and 

protected areas management.  Key management tools for implementing these are 

environmental impact assessment and biosecurity assessment.  There is no existing legislation 

on ballast water and biofouling management although aspects of existing legislation may address 

it. It is recommended that on the matter of IAS, a proposed ballast water and biofouling 

management legislation will be in an expanded context of biosecurity for the maritime industry, 

and this will be implemented by Philippine port state control agencies. 
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I. INTRODUCTION 

 

 

The Philippines acceded to and deposited with the International Maritime Organization the 

Ballast Water Management Convention and the International Convention on the Control of 

Harmful Anti-fouling Systems in Ships in 2018. This obliges the country to implement the 

convention for managing ballast water through domestic legislation. The Philippines at present 

does not have legislation that pertains to specifically to biofouling or ballast water management. 

This review narrates the existing domestic and international treaties and conventions that have 

relevance to invasive alien species (IAS) introduction and marine pollution. It also includes 

sections in each legislation that will have relevance for ballast water and biofouling management. 

 

 

II. INTERNATIONAL COMMITMENTS in MARITIME ENVIRONMENTAL PROTECTION (Table 1) 

 

The Philippines ratified the United Nations Law of the Sea (UNCLOS) in 1982. UNCLOS is a 

legally binding convention for UN member states.  Under UNCLOS Part XII on Protection and 

Preservation of the Marine Environment Articles 194, 195 and 196, the Philippines is obliged to 

άǇǊŜǾŜƴǘΣ ǊŜŘǳŎŜ ŀƴŘ ŎƻƴǘǊƻƭ Ǉƻƭƭǳǘƛƻƴέ ƛƴ ǘƘŜ Ƴarine environment. Also, under Article 195, the 

Philippines is obliged to 

 

άto prevent, reduce and control pollution of the marine environment, States shall act so as not 

to transfer, directly or indirectly, damage or hazards from one area to another or transform one 

ǘȅǇŜ ƻŦ Ǉƻƭƭǳǘƛƻƴ ƛƴǘƻ ŀƴƻǘƘŜǊΦέ 

!ƴŘ ƛƴ !ǊǘƛŎƭŜ мфсΣ ǘƘŜ tƘƛƭƛǇǇƛƴŜǎ ƛǎ ƻōƭƛƎŜŘ ǘƻ άǘake all measures necessary to prevent, reduce 

and control pollution of the marine environment, resulting from the use of technologies under 

their jurisdiction or control, or the intentional or accidental introduction of species, alien or 
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new, to a particular part of the marine environment, which may cause significant and harmful 

ŎƘŀƴƎŜǎ ǘƘŜǊŜǘƻΦέ 

 

Lah ƛǎ ŎƻƴǎƛŘŜǊŜŘ ŀǎ ǘƘŜ ƳŀǊƛǘƛƳŜ ¦b ŀƎŜƴŎȅ ǘƘŀǘ Ƙŀǎ άǉǳŀǎƛ-legisƭŀǘƛǾŜ ŦǳƴŎǘƛƻƴǎέ ƛƴ 

implementing UNCLOS through its conventions and protocols (Beckman and Sun 2017). These 

set international rules and standards in marine environmental protection. All IMO instruments 

function within the legal framework of UNCLOS and do not prejudice further development of 

national and international law of the sea. 

 

The Philippines has acceded and ratified 21 IMO conventions. For issues on biofouling and ballast 

water management, the Philippines has ratified the International Convention on the Control of 

Harmful Anti-Fouling Systems on Ships (AFS) which was adopted on 5 October 2001 and came 

into force on 17 September 2008, and the International Convention for the Control and 

aŀƴŀƎŜƳŜƴǘ ƻŦ {ƘƛǇǎΩ .ŀƭƭŀǎǘ ²ŀǘŜǊ ŀƴŘ {ŜŘƛƳŜƴǘǎ ό.²aύ ǿƘƛŎƘ ǿŀǎ adopted on 13 February 

2004 and entered into force on 8 September 2017.  These two conventions are part of the set of 

IMO conventions and protocols on marine pollution (MARPOL). 

 

The following MARPOL conventions, annexes and protocols impact the Philippine maritime 

industry 

 

1. International Convention for the Prevention of Pollution from Ships (MARPOL) 

Adoption: 1973 (Convention), 1978 (1978 Protocol), 1997 (Protocol - Annex VI); Entry into 

force: 2 October 1983 (Annexes I and II). 



 30 

The International Convention for the Prevention of Pollution from Ships (MARPOL) is the main 

international convention covering prevention of pollution of the marine environment by ships 

from operational or accidental causes. 

The MARPOL Convention was adopted on 2 November 1973 at IMO. The Protocol of 1978 was 

adopted in response to a spate of tanker accidents in 1976-1977. As the 1973 MARPOL 

Convention had not yet entered into force, the 1978 MARPOL Protocol absorbed the parent 

Convention. The combined instrument entered into force on 2 October 1983. In 1997, a Protocol 

was adopted to amend the Convention and a new Annex VI was added which entered into force 

on 19 May 2005. MARPOL has been updated by amendments through the years. 

The Convention includes regulations aimed at preventing and minimizing pollution from ships - 

both accidental pollution and that from routine operations - and currently includes six technical 

Annexes. Special Areas with strict controls on operational discharges are included in most 

Annexes.  

Annex I Regulations for the Prevention of Pollution by Oil (entered into force 2 October 1983) 

Covers prevention of pollution by oil from operational measures as well as from accidental 

discharges; the 1992 amendments to Annex I made it mandatory for new oil tankers to have 

double hulls and brought in a phase-in schedule for existing tankers to fit double hulls, which was 

subsequently revised in 2001 and 2003. 

Annex II Regulations for the Control of Pollution by Noxious Liquid Substances in Bulk  (entered 

into force 2 October 1983) 

Details the discharge criteria and measures for the control of pollution by noxious liquid 

substances carried in bulk; some 250 substances were evaluated and included in the list 

appended to the Convention; the discharge of their residues is allowed only to reception facilities 
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until certain concentrations and conditions (which vary with the category of substances) are 

complied with. 

In any case, no discharge of residues containing noxious substances is permitted within 12 miles 

of the nearest land.   

Annex III Prevention of Pollution by Harmful Substances Carried by Sea in Packaged Form 

(entered into force 1 July 1992) 

Contains general requirements for the issuing of detailed standards on packing, marking, 

labelling, documentation, stowage, quantity limitations, exceptions and notifications. 

CƻǊ ǘƘŜ ǇǳǊǇƻǎŜ ƻŦ ǘƘƛǎ !ƴƴŜȄΣ άƘŀǊƳŦǳƭ ǎǳōǎǘŀƴŎŜǎέ ŀǊŜ ǘƘƻǎŜ ǎǳōǎǘŀƴŎŜǎ ǿƘƛŎƘ ŀǊŜ ƛŘŜƴǘƛŦƛŜŘ 

as marine pollutants in the International Maritime Dangerous Goods Code (IMDG Code) or which 

meet the criteria in the Appendix of Annex III. 

Annex IV Prevention of Pollution by Sewage from Ships  (entered into force 27 September 

2003) 

Contains requirements to control pollution of the sea by sewage; the discharge of sewage into 

the sea is prohibited, except when the ship has in operation an approved sewage treatment plant 

or when the ship is discharging comminuted and disinfected sewage using an approved system 

at a distance of more than three nautical miles from the nearest land; sewage which is not 

comminuted or disinfected has to be discharged at a distance of more than 12 nautical miles 

from the nearest land.   

Annex V Prevention of Pollution by Garbage from Ships (entered into force 31 December 1988)  
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Deals with different types of garbage and specifies the distances from land and the manner in 

which they may be disposed of; the most important feature of the Annex is the complete ban 

imposed on the disposal into the sea of all forms of plastics.  

Annex VI Prevention of Air Pollution from Ships (entered into force 19 May 2005) 

Sets limits on Sulphur oxide and nitrogen oxide emissions from ship exhausts and prohibits 

deliberate emissions of ozone depleting substances; designated emission control areas set more 

stringent standards for SOx, NOx and particulate matter.  A chapter adopted in 2011 

covers mandatory technical and operational energy efficiency measures aimed 

at reducing greenhouse gas emissions from ships.  This annex also limits Sulphur content for ships 

outside Emission Control Areas (ECA) at 0.50% and 0.10%. 

III. NATIONAL AND REGIONAL LEGISLATION 

 

Major legislation 

 

The Philippines is obliged to implement as a signatory state, UNCLOS marine environment 

protection articles and, the IMO MARPOL conventions with the necessary domestic legislation 

and their implementing rules. There are existing laws some of which have been amended that 

implement certain provisions of the MARPOL conventions. However, there is no single omnibus 

legislation that implements the Philippine MARPOL obligations. The relevant legislation is 

described below. 

 

Ship environmental effects may fall under legislation on Marine Pollution (PD No 600 and revised 

as PD No. 979 in 1976). Ballast water discharge may fall under prohibited acts in marine dumping 

of wastes. The only exception to the anti-marine dumping legislation is if the effluent is necessary 

for fisheries and aquaculture. The enforcement of marine pollution laws falls under the purview 

of the Philippine Coast Guard with consultation with the National Pollution Control Commission 
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(superseded by the Environmental Management Bureau of the Department of Environment and 

Natural Resources) which has the powers to set the appropriate implementing rules. 

 

PD No 600 and revised as PD No. 979 in 1976 ς Marine Pollution 

     Prohibited Acts are as follows: 

ά¢ƘǊƻǿΣ ŘƛǎŎƘŀǊƎŜ ƻǊ ŘŜǇƻǎƛǘΣ ŘǳƳǇΣ ƻǊ cause, suffer or procure to be thrown, 

discharged, or deposited either from or out of any ship, barge, or other floating craft 

or vessel of any kind, or from the shore, wharf, manufacturing establishment, or mill 

of any kind, any refuse matter of any kind or description whatever other than that 

flowing from streets and sewers and passing therefrom in a liquid state into tributary 

of any navigable water from which the same shall float or be washed into such 

ƴŀǾƛƎŀōƭŜ ǿŀǘŜǊέ 

 

The Philippine Clean Water (RA No. 9275) act does not address biofouling or ballast water 

discharge as it addresses only land-based sources of pollution even though it covers estuaries 

and marine bodies of water.  

 

The Toxic Substances and Hazardous and Nuclear Wates Control Act of 1990 (RA No. 6969) 

does not specifically address ballast water discharge and biofouling as it deals with chemical 

and radioactive substances. Ballast water and biofouling cannot be considered as chemical or 

radioactive substances. 

The Philippine Fisheries Code of 1998 (RA No. 8550) amended as RA No. 10654 covers all bodies 

of water in the Philippines which includes ports and harbors. The Code covers all aspects of 

fisheries, fish processing, fishing boat operations, aquaculture, destructive fishing and fisheries 

management. Ballast water and biofouling may fall into the provisions of Section 67 of the Code 

which states 
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Section 67. Fisheries Inspection and Quarantine Service. - For purposes of monitoring and 

regulating the importation and exportation of fish and fishery/aquatic resources, the Fisheries 

Inspection and Quarantine Service in the BFAR is hereby strengthened and shall have the 

following functions: 

(a) Conduct fisheries quarantine and quality inspection of all fish and fishery/aquatic 

products coming into and going out of the country by air or water transport, to detect the 

presence of fish pest and diseases and if found to harbor fish pests or diseases shall be 

confiscated and disposed of in accordance with environmental standards and practices; 

(b) Implement international agreements/commitments on bio-safety and bio-diversity as 

well as prevent the movement or trade of endemic fishery and aquatic resources to 

ensure that the same are not taken out of the country; 

(c) Quarantine such aquatic animals and other fishery products determined or suspected 

to be with fishery pests and diseases and prevent the movement or trade from and/or 

into the country of these products so prohibited or regulated under existing laws, rules 

and regulations as well as international agreements of which the Philippines is a State 

Party; 

(d) Examine all fish and fishery products coming into or going out of the country which 

may be a source or medium of fish pests or diseases and/or regulated by existing fishery 

regulations and ensure that the quality of fish import and export meet international 

standards; and 

(e) Document and authorize the movement or trade of fish and fishery products when 

found free of fish pests or diseases and collect necessary fees prescribed by law and 

regulations. 

The implementing rules and regulations to the Fisheries Code Implementing Rules and 

Regulations Pursuant to Republic Act No. 8550 require a thorough biosafety assessment of any 
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aquatic organism introduced to the Philippines. The Fisheries Quarantine and Inspection Service 

(FQIS) will be responsible for its implementation 

 

Biofouling and ballast water management may fall under fisheries quarantine under the 

jurisdiction of the Bureau of Fisheries and Aquatic Resources (BFAR) if ballast water and 

biofouling pose risks to fisheries and aquaculture. Ballast water discharge and biofouling may 

ōŜ ŎƻƴǎƛŘŜǊŜŘ άƳŜŘƛǳƳǎ ŦƻǊ ŦƛǎƘ ǇŜǎǘǎ ŀƴŘ ŘƛǎŜŀǎŜǎέ ŀƴŘ ǘƘƛǎ Ƙŀǎ ōŜŜƴ ŘƻŎǳƳŜƴǘŜŘ ŜǎǇŜŎƛŀƭƭȅ 

for aquaculture. 

 
The amendments to the Fisheries Code RA No. 10654 (section 124) defines terms that are 
relevant to MARPOL and may have relevance to biofouling and ballast water management 

SECTION 4. Definition of Terms. τ As used in this Code, the following terms and phrases shall 
mean as follows: 

4. Aquatic Pollution τ the introduction by human or machine, directly or indirectly, of substances 

or energy to the aquatic environment which result or is likely to result in such deleterious effects 

as to harm living and non-living aquatic resources, pose potential and/or real hazard to human 

health, hindrance to aquatic activities such as fishing and navigation, including dumping/disposal 

of waste and other marine litters, discharge of petroleum or residual products of petroleum or 

carbonaceous materials/substances, and other, radioactive, noxious or harmful liquid, gaseous 

or solid substances, from any water, land or air transport or other human-made structure. 

Deforestation, unsound agricultural practices such as the use of banned chemicals and excessive 

use of chemicals, intensive use of artificial fish feed, and wetland conversion, which cause similar 

hazards and deleterious effects shall also constitute aquatic pollution. 

Furthermore amendments to the Fisheries Code RA 10654 (section 124) stipulate the 
importance of implementing Port State Measures for  

Section 3. Section 4 of the same Act is hereby amended, as follows: 

"SEC. 4. Definition of Terms. ς As used in this Code, the following terms and phrases shall 

mean as follows: 
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(73) Port State Measures ς refers to the requirements established or interventions 

undertaken by port states, which a Philippine flagged or foreign fishing vessel must 

comply with as a condition for the use of ports within the port state. 

In which fishing vessels are required to comply with Port State Measures that prevent marine 

pollution in Philippine ports. The amended Fisheries Code also further mandates port inspections 

SEC. 42. Port State Measures. ς The Department is authorized to adopt port state measures that 

must be complied with by foreign fishing vessels. These measures shall include: prior notification 

of port entry; use of designated ports; restrictions on port entry and landing or transhipment of 

fish; restrictions on supplies and services; catch and other documentation requirements; port 

inspections; and other related measures. 

Transshipment by Philippine Flagged Fishing Vessels shall be regulated by the Department in a 

manner consistent witƘ ǘƘŜ tƘƛƭƛǇǇƛƴŜǎΩ ŎƻƳƳƛǘƳŜƴǘ ǘƻ ŎƻƴǾŜƴǘƛƻƴǎ ŀƴŘ ƛƴǘŜǊƴŀǘƛƻƴŀƭ 

agreements. 

The Wildlife Resources Conservation and Protection Act of 2001 (RA No. 9147) is an act 

providing for the conservation and protection of wildlife resources and their habitats, 

appropriating funds therefor and for other purposes. The law aims 

 

a. To conserve and protect wildlife species and their habitats to promote ecological balance 

and enhance biological diversity; 

b. To regulate the collection and trade of wildlife; 

c. To pursue, with due regard to the national interest, the Philippine commitment to 

international conventions, protection of wildlife and their habitats; and 

d. To initiate or support scientific studies on the conservation of biological diversity. 
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Biofouling and ballast water management may fall under objective (a.), objective (c.)  and 

objective (d.) of the law.  Ballast water and biofouling are considered major vectors for biological 

invasion and can be within the scope of the law. 

 

RA No. 9147 have sections, which may be relevant for ballast water and biofouling management. 

 

Sec 12. Introduction, Reintroduction or Restocking of Endemic or Indigenous Wildlife. 

τ The introduction, reintroduction or restocking of endemic and indigenous wildlife shall 

be allowed only for population enhancement or recovery purposes subject to prior 

clearance from the Secretary or the authorized representative pursuant to Section 6 of 

this Act. 

Any proposed introduction shall be subject to a scientific study, which shall focus on the 

bioecology. The proponent shall also conduct public consultations with concerned 

individuals or entities. 

Sec 13. Introduction of Exotic Wildlife άLƴ ŎŀǎŜǎ ǿƘŜǊŜ ƛƴǘǊƻŘǳŎǘƛƻƴ ƛǎ ŀƭƭƻǿŜŘΣ ƛǘ ǎƘŀƭƭ ōŜ 

subject to environmental impact study which shall focus on the bio-ecology, 

ǎƻŎƛƻŜŎƻƴƻƳƛŎ ŀƴŘ ǊŜƭŀǘŜŘ ŀǎǇŜŎǘǎ ƻŦ ǘƘŜ ŀǊŜŀ ǿƘŜǊŜ ǘƘŜ ǎǇŜŎƛŜǎ ǿƛƭƭ ōŜ ƛƴǘǊƻŘǳŎŜŘΦέ  

 

Sec 16. Biosafety ά!ƭƭ ŀŎǘƛǾƛǘƛŜǎ ŘŜŀƭƛƴƎ ƻƴ ƎŜƴŜǘƛŎ ŜƴƎƛƴŜŜǊƛƴƎ ŀƴŘ ǇŀǘƘƻƎŜƴƛŎ ƻǊƎŀƴƛǎƳǎ 

in the Philippines, as well as activities requiring the importation, introduction, field 

release and breeding of organisms that are potentially harmful to man and the 

environment shall be reviewed in accordance with the biosafety guidelines ensuring 

public welfare and the protection and conservation of wildlife aƴŘ ǘƘŜƛǊ ƘŀōƛǘŀǘǎΦέ  

 

Sec 17. Commercial Breeding or Propagation of Wildlife Resources ά.ǊŜŜŘƛƴƎ ƻǊ 

ǇǊƻǇŀƎŀǘƛƻƴ ƻŦ ǿƛƭŘƭƛŦŜ ŦƻǊ ŎƻƳƳŜǊŎƛŀƭ ǇǳǊǇƻǎŜǎ ǎƘŀƭƭ ōŜ ŀƭƭƻǿŜŘ ΧǇǊƻǾƛŘŜŘ ǘƘŀǘ 
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commercial breeding operations for wildlife, whenever appropriate, shall be subject to 

ŀƴ ŜƴǾƛǊƻƴƳŜƴǘŀƭ ƛƳǇŀŎǘ ǎǘǳŘȅέ  

 

National Integrated Protected Areas Act or NIPAS Act (RA No. 7546) as amended in RA no. 

11038 enacts the fundamental national policy on in-situ conservation of biodiversity through 

the establishment and management of protected areas. It may be relevant to ballast water 

management if a port or harbor or berthing area are situated adjacent or within the multiple 

use areas of protected areas. 

 

The specific sections may have relevance to ballast water and biofouling management 

Sec 4-letter r of RA No. 7586 as amended in RA No. 11038 

(r) Invasive Alien Species refers to species introduced deliberately or unintentionally outside their 

natural habitats where they have the ability to establish 

 

Sec 56. Environment Impact Assessment άtǊƻǇƻǎŀƭ ŦƻǊ ŀŎǘƛǾƛǘƛŜǎ ǿƘƛŎƘ ŀǊŜ ƻǳǘǎƛŘŜ ǘƘŜ ǎŎƻǇŜ ƻŦ 

the management plan for protected areas shall be subject to an environmental impact 

ŀǎǎŜǎǎƳŜƴǘ ŀǎ ǊŜǉǳƛǊŜŘ ōȅ ƭŀǿ ōŜŦƻǊŜ ǘƘŜȅ ŀǊŜ ŀŘƻǇǘŜŘΧ bƻ ŀŎǘǳŀƭ ƛƳǇƭŜƳŜƴǘŀǘƛƻn of such 

activities shall be allowed without the required Environment Compliance Certificate (ECC) under 

ǘƘŜ tƘƛƭƛǇǇƛƴŜ 9ƴǾƛǊƻƴƳŜƴǘ LƳǇŀŎǘ !ǎǎŜǎǎƳŜƴǘ ό9L!ύΦέ  

 

Under the NIPAS Revised Implementing Rules and Regulations of the NIPAS Act of 1992.  

 

Rule 13 Environmental Impact Assessment ά/ƻƴǎƛŘŜǊƛƴƎ ǘƘŀǘ ǇǊƻǘŜŎǘŜŘ ŀǊŜŀǎ ŀǊŜ 

environmentally Critical Areas (ECA), the proponent of development projects and activities with 

potential environmental damage as determined by Environmental Management Bureau, 

whether or not included in the Management Plan, shall secure an environmental Compliance 

Certificate (ECC) in accordance with the Philippine Environment Impact Statement (EIS) System. 
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Provided, that for development project and activity within the Management Plan, an Initial 

Environmental Examination (IEE) can be undertaken instead of a full-blown Environmental 

LƳǇŀŎǘ !ǎǎŜǎǎƳŜƴǘ ό9L!ύΦέ  

 

Under DAO No. 2007-17. Rules and Regulations Governing Special Uses within Protected 

Areas  

 

Sec 5. Kinds of Special Uses ά¢ƘŜ ŦƻƭƭƻǿƛƴƎ ŀǊŜ ǘƘŜ ǎǇŜŎƛŀƭ uses that may be allowed, but not 

limited to, within protected areas, subject to the issuance of an environmental Compliance 

Certificate (ECC) and approvaƭ ōȅ ǘƘŜ {ŜŎǊŜǘŀǊȅ ƻǊ Ƙƛǎ Řǳƭȅ ŀǳǘƘƻǊƛȊŜŘ ǊŜǇǊŜǎŜƴǘŀǘƛǾŜέ  

 

NIPAS in Sec 4 does not define IAS- ŀǎǎƻŎƛŀǘŜŘ ǘŜǊƳǎ ǎǳŎƘ ŀǎ ΨŜȄƻǘƛŎΣΩ ΨƛƴǾŀǎƛǾŜ ǎǇŜŎƛŜǎΩ ƻǊ ΨǇŜǎǘΦΩ 

ΨtŜǎǘ ƳŀƴŀƎŜƳŜƴǘΩ ƛǎ ƳŜƴǘƛƻƴŜŘ ƻƴƭȅ ƻƴŎŜ ƛƴ ǘƘŜ ǘŜȄǘ ƻŦ ǘƘŜ !Ŏǘ ŀƴŘ ƻƴƭȅ ŀǎ ŀ ƳŀƴŀƎŜƳŜƴǘ 

strategy in protected area planning in Sec 9. 

 

There are special uses within the multiple use zone of protected areas (DAO 2007-17), these can 

be pathways of IAS into the protected are core zone. Risk assessment should be incorporated in 

the implementation of the environmental impact statement (EIS) and the issuance of the Special 

Uses within Protected Areas (SAPA) agreement. The negative impact of IAS on protected areas 

would be magnified if the delineation and management of the multiple use zone and the strict 

protection zone (DAO 2008-17) is not carefully assessed and implemented. The juxtaposition of 

the multiple use zone to the strict protection zone is an important consideration in the 

management of NIPAS sites when taking into account IAS introduction and dispersal.  

 

Other legislation 

 

Other legal instruments that may govern the introduction of invasive alien species at the regional 

level include 
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DENR-DA- Palawan Council for Sustainable Development (PCSD) Administrative Order No. 01 

or the Joint Implementing Rules and Regulation for the application of the Wildlife Act in 

Palawan. 

RA No. 11054 Organic Law for the Bangsamoro Autonomous Region in Muslim Mindanao. 

The Bangsamoro Organic Law devolves the following powers to the Bangsamoro Government 

and Parliament in Article V. Powers of Government, which are of relevance to ballast water and 

biofouling management 

(t) Ecological solid waste management and pollution control; 

(u) Economic zones, industrial centers, and free ports; 

(x) Environment, parks, forest management, wildlife, and nature reserves conservation; 

(y) Fishery, marine, and aquatic resources 

As BARMM has powers to regulate economic zones including ports, implement its own 

environmental regulations, and manage its own fisheries and aquatic resources, it will be 

expected to enact regional legislation to collaborate with national legislation on IAS in BWM and 

AFS. 

 

Agricultural agencies that may have relevance for IAS introduction through ballast water and 

biofouling 

 

Legislation implemented by the Bureau of Plant Industry 

 

Plant Quarantine Decree (PQD) No. 1433  

 

Presidential Decree Promulgating the Plant Quarantine Law of 1978, Thereby Revising and 

Consolidating Existing Plant Quarantine Laws to Further Improve and Strengthen the Plant 
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vǳŀǊŀƴǘƛƴŜ {ŜǊǾƛŎŜ ƻŦ ǘƘŜ .ǳǊŜŀǳ ƻŦ tƭŀƴǘ LƴŘǳǎǘǊȅΣ ŀƭǎƻ ƪƴƻǿƴ ŀǎ ǘƘŜ ά tƭŀƴǘ vǳŀǊŀƴǘƛƴŜ 5ŜŎǊŜŜ 

(PQD) of 1978  

 

The Bureau of Plant Industry (BPI) may issue Quarantine Orders that involve animal species that 

may impact agriculture such as 

 

BPI Administrative Order No. 18 Series of 1987. Declaring the Mollusk Ampularia gigas locally 

ƪƴƻǿƴ ŀǎ ǘƘŜ άDƻƭŘŜƴ YǳƘƻƭέΣ ŀǎ ŀ ǎŜǊƛƻǳǎ Ǉƭŀƴǘ ǇŜǎǘ ŀƴŘ ǇǊƻǾƛŘƛƴƎ ƳŜŀǎǳǊŜǎ ǘƻ ǊŜƎǳƭŀǘŜ ŀƴŘ 

control its spread. 

 

 

Legislation implemented by the Bureau of Animal Industry 

 

The Bureau of Animal Industry (BAI) is responsible for the health, quarantine and importation of 

animal livestock under Act 3639 of the Philippine Legislature, which was enacted in 1930. The 

mandate of the BAI has not much to do with IAS but more on the quarantine of animal pathogens 

and food safety standards. 

 

However, the BAI is one of the agencies in the Supreme Court Mandamus or Clean-Up, 

Rehabilitation and Preservation of Manila Bay where the BAI, through the Department of 

Agriculture, is mandated to reduce livestock pollution loading into the Manila Bay System by 50% 

in five (5) years (2014-2018) 

 

Penalties 

There is no specific penalties for biofouling under the present Philippine legislation.  As a guide, 

these are some penalties in other countries which may be considered as a schedule of fines. 

 

Singapore: Discharge of pollutants at sea ς SGD 20,000 (USD 14,725; PHP 721, 625) 
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Malaysia: Environment Quality Act-  not more than RM 500,000 (USD 119,480.055; PHP 

766,070) 

Ukraine: USD 40,000 to USD 60,000 (PHP 2,036,240.00 to PHP 3,054,360.00) 

USA:  per USCG circular: maximum of USD 38, 175 (PHP 1,943,336.55) 

State of California: USD 5000.00 to 20,000.00 per tank (PHP 254,530.00 to PHP 

1,018,120.00) 

The average fine for the above mentioned examples is USD 42,483.00 or PHP 2,163,021.95 at an 

exchange rate of 1 USD = 50.1 PHP. 

 

IV. NATIONAL STRATEGIC PLANS (Table 3) 

 

1. Philippine Biodiversity Strategy and Action Plan 2015-2028 (PBSAP) 

 

As mandated by the CBP, the Philippine Biodiversity Strategy and Action Plan (PBSAP) is the latest 

iteration in a series of action plans detailing the status of biodiversity, thematic areas for 

conservation, governance structures, implementation timelines and gaps in biodiversity policies and 

implementation in the Philippines.  IAS is a major thematic area. The PBSAP targeted 2020 as the 

year when a comprehensive list of IAS is produced for the Philippines. Ballast Water and biofouling 

IAS is within the strategic plan. It also cites the National Invasive Species Strategy and Action Plan 

(NISSAP) as a key strategy in the IAS thematic area. 

 

The National Invasive Species Strategy and Action Plan (NISSAP) 

 

The National Invasive Species Strategy and Action Plan (NISSAP) envisions  the management of 

various types of IAS, such as vertebrates and invertebrates, weeds, marine and freshwater plants and 

animals in areas that are most vulnerable to the impact of IAS.  With NISSAP, the Philippines 

Government hopes to prevent invasive species introduction, manage the spread of invasive to 

minimize their threats especially to the economy. The NISSAP provides a coordinated and multi-

sectoral management of IAS framework, which enables cooperation among relevant government 

agencies, ciǾƛƭ ǎƻŎƛŜǘȅ ƻǊƎŀƴƛȊŀǘƛƻƴǎΣ ǇŜƻǇƭŜΩǎ organizations, local communities and other 
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stakeholders. NISSAP also sets clear priorities for the identification of gaps and inconsistencies in the 

national and institutional frameworks relating to IAS and providing opportunities to integrate them 

ƛƴ ǘƘŜ ŎƻǳƴǘǊȅΩǎ ŎƻƳƳƛǘƳŜƴǘǎ ǘƻ /.5 ŀƴŘ ƻǘƘŜǊ ƛƴǘŜǊƴŀǘƛƻƴŀƭ ǘǊŜŀǘƛŜǎ ŀƴŘ ŀƎǊŜŜƳŜƴǘǎΦ  

National Invasive Species Strategy and Action Plan for the Philippines 2016-2026 

 Strategic Goal 8 ς International Cooperation 

 B. Objective and Action Plan  

 

 Appendix 8 shows that the objective identified for Strategic Goal 8 is to strengthen the Philippine 

role and capacity in meeting its commitment with international treaties and conventions including 

partnerships and networks within the Region. A list of actions has been forwarded to carry this  out. 

One is to develop and/or enhance involvement in invasive species networks in the Region  (e.g., 

Asia-Pacific Forest Invasive Species Network, Centre for Agriculture and Bioscience  International, 

Association of Southeast Asian Nations Heritage Parks). 

 

 Another is to implement the National Wetland Strategy and Action Plan (in compliance with 

Ramsar Convention on Wetlands). Furthermore, the incorporation of the IAS management as a major 

component of the Philippine Biodiversity and Action Plan (PBSAP) in line with the Aichi Biodiversity 

Target (Strategic Goal B, Target 9) will be done.  

 

 Another planned activity is the provision of support to the capacity building activities of the 

national agencies in their respective obligations to international committees (e.g., CBD, CMS, Ramsar, 

CITES, Ballast Water Management (BWM) Convention, United Nations Framework Convention on Climate 

Change (UNFCCC), etc.). Furthermore, dialogues with regional and International tourism organizations on 

the prevention of IAS introduction through pathways in tourism, travel and recreational activities within 

protected areas will be carried out with concerned entities. The BWM Convention is also planned to be 

ratified.* 

 
*ratified by the Philippines on 7 July 2018 

 

NISSAP has the following implementation goals 
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1. Harmonize objectives and scope;  

2. Standardize terminologies;  

3. Implement measures to:  

A. Prevent IAS introductions,  

B. Detect and respond early to IAS introductions,  

C. Control and manage IAS impacts, and  

 D. Restore or rehabilitate areas to prevent re-invasion or new introductions;  

4. Improve resource capacities through training and research;  
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5. Manage a collaborative and accessible data-sharing system;  

6. Increase public education and awareness;  

7. Strengthen international cooperation; and  

8. Promote compliance and accountability.  
 

NISSAP guiding principles are 

A. Biodiversity Conservation  

Timely and appropriate prevention, control and management of IAS can help reduce the rate of 

biodiversity loss.  

 

B. Precautionary Principle  

The lack or absence of scientific certainty about the various implications of species invasion 

should not be used as a reason for postponing or failing to take appropriate IAS management 

measures.  

 

C. Participatory and Consultative Approach to Planning, Decision-Making and Management  

The involvement of all stakeholders, such as the indigenous and local communities, academe, 

private sector, civil society, and various levels of governments, in all aspects of IAS 

management. 

 

D. Policy and Institutional Development  

Policy, regulatory, and institutional frameworks should be developed collectively by relevant 

agencies/entities, with clearly defined responsibilities and accountabilities, to ensure that IAS 

management addresses the ecological, social, and economic implications and consequences of 

species invasion.  

 

E. International Cooperation  

Collaborative efforts between countries (especially trading partners and those with similar 

ecosystems and histories of invasion), should be strengthened, whether on a bilateral or 
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multilateral basis, to address the risk and impacts of IAS within and across national/territorial 

borders.  

 
F. Research and Monitoring  
 

Basic and applied research on invasive alien species, including their taxonomy, biology and 

ecology as well as the causes of invasion and the risks associated with IAS, are essential in 

supporting IAS policy development and management decisions and actions. 

 

 

NISSAP lists down international treaties and agreements the country is a signatory and it 

includes the Ballast Water Management Convention. 

 

Table 3.1. Annex 6 of the Philippines NISSAP report (2016) 

 

Annex 6 of NISSAP does not include the United Nations Convention on the Law of the Sea 

(UNCLOS).  UNCLOS provides the international framework, which ǊŜǉǳƛǊŜǎ ¦b ƳŜƳōŜǊ ǎǘŀǘŜǎ άǘƻ 

prevent, reduce and control human caused pollution of the marine environment, including the 

intentional or accidental introduction of harmful or alien species to a particular part of the marine 

ŜƴǾƛǊƻƴƳŜƴǘΦέ 
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Implementation of BWM and AFS in the Philippines will broadly require the NISSAP strategy 

especially in preventing IAS introductions. 

 

III CONCLUSIONS and RECOMMENDATIONS 

 

The Philippines does not have at present legislation that specifically addresses the introduction 

of marine IAS in maritime transport.  A proposed legislation to address marine IAS risks by the 

maritime transport industry will need to have clear definitions on what is IAS to maritime 

industry. These definitions are likely to differ in a slight way on how IAS is contextualized in 

agriculture, fisheries and protected areas management. In these sectors, there must be identified 

possible risks to these economic sectors. For the maritime industry, the risks will be to shipping, 

port infrastructure, port environment and the fisheries industries in and adjacent to ports and 

harbors. The context would be an expanded scope of biosecurity that includes the maritime 

transport industry aside from agriculture, fisheries, and public health. 

 

¢ƘŜ ŀƎŜƴŎƛŜǎ ǊŜǎǇƻƴǎƛōƭŜ ŦƻǊ ƳŜŜǘƛƴƎ ǘƘŜ ŎƻǳƴǘǊȅΩǎ ƛƴǘŜǊƴŀǘƛƻƴŀƭ obligations and implementing 

national law on IAS are the 

 

Department of Environment and Natural Resources (DENR)  

Biodiversity Management Bureau (BMB) 

Forest Management Bureau (FMB)  

Environmental Management Bureau (EMB)  

Ecosystem Research and Development Bureau (ERDB) 

 

Department of Agriculture (DA).  

Bureau of Plant Industry (BPI), 

Bureau of Animal Industry (BAI),  

Bureau of Fisheries and Aquatic Resources (BFAR).  
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However, these agencies have no specific mandate on the management and treatment of ballast 

water and biofouling beyond what may be considered as pollution control and biosecurity. The 

implementation of a ballast water and biofouling management law will have to reside with the 

national maritime Industry regulatory authority (MARINA), the ports authorities, Philippine Ports 

Authority (PPA), Cebu Port Authority, Subic Bay Metropolitan Authority (SBMA) and the 

Philippine Coast Guard (PCG) as the chief port state implementing agency.  These agencies will 

require strengthened and enabled cooperation in the biodiversity management and conservation 

aspects, with the national agencies listed above and in regions and LGUs with devolved powers 

such as the Bangsamoro Autonomous Region, with strengthened cooperation with their 

respective regulatory agencies. 

 

Since a few of the IAS, most especially the mussels have fisheries and aquaculture potential, it is 

recommended that the DA-BFAR and DENR come up with a comprehensive approach to prevent 

IAS establishment and if these do establish, a management scheme in which while limited 

(subsistence) fishery uses may be considered but without an incentive to expand the fishery. The 

international consensus in managing the fisheries of invasive species is not to incentivize the 

commercialization of these fisheries. The inputs of DENR and DA-BFAR are important here. DA-

BFAR, DENR and the DOST may support a comprehensive research program on the utilization and 

biodiversity risk management of IAS in fisheries. 

 

The PBSAP and NISSAP notes the lack of capacity in IAS management, most especially in 

taxonomy and systematics.  These needs to be further developed and need to be supported by 

the appropriate legislation and policies supporting expertise capacity building, research, and   

innovation technologies especially in management information systems (MIS) in ballast water 

and antifouling management.  For IAS response, NISSAP proposes the Early Detection and Rapid 

Response (EDRR) strategy. EDRR has been a key biosecurity and IAS management system in other 

countries. EDRR requires an effective MIS and biodiversity curation system. It must be noted that 

NISSAP has adopted a preventive approach in biosecurity, which means elimination of IAS upon 
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entry as widespread eradication is costly or almost impossible once the IAS has established and 

proliferated. 

 

Following the recommendations of PBSAP and NISSAP, the proposed IAS legislation for BWM and 

AFS must have an IAS insurance fund to pay for any damage due to IAS release and, programs for 

public awareness building and stakeholder participation. Stakeholder consultation at all aspects 

of program and implementing rules and regulation implementation will be needed. Identification 

of stakeholders will be done by the MARINA for BWM and AFS. 

 

As for Marine Protected Areas (MPA) management, these have been identified or set by existing 

local, regional, and national legislation. There is no information available on whether biofouling 

management has been incorporated into MPA management, but future regulations will fall under 

IAS management for marine ecosystems under the purview of existing legislation such as the 

Wildlife Act, NIPAS Law and the Fisheries Act as amended.  More specific management may be 

legislated in a law that addresses biofouling and ballast water management and its implementing 

rules and regulations especially that shipping operations and ports are likely in or in proximity to 

protected landscapes/seascapes which are in most NIPAS declared areas. 

 

PBSAP and NISSAP also recommends a strengthened capacity for EIA in IAS management. This 

will need to be in any proposed IAS in BWM and AFS legislation. 

 

Should the IAS policy be voluntary or mandatory?  The present legislation on preventing the entry 

of IAS in fisheries and agriculture requires mandatory compliance.  A similar approach can be 

done for IAS in the maritime industry. The practicalities of implementation will have to be 

considered especially in terms of staff and logistical requirements in a phased in period with 

voluntary compliance followed by mandatory compliance. This will allow time for the information 

management The capacity of the port state authority most especially the PCG must be 

strengthened accordingly. A mandatory policy will place a greater regulatory burden on the PCG 
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and MARINA in the implementation aspect. The PCG however has recommended a mandatory 

policy for ballast water, and biofouling management.   

 

Lastly, IAS is a transboundary issue and so proposed legislation on IAS in BWM and AFS will 

have to support and enable relevant government agencies and departments in meeting the 

Philippines international commitments to IAS. Given the existing institutional arrangements and 

mandates, the PCG is best positioned to be the lead agency to implement the BWM and AFS 

policies if legislation is enacted. The PCG has 7 Port State Control Centers (PSSC) all over the 

Philippines. The Manila PSSC handles the majority of inspections. The PSSC are under  PCG- 

Maritime Safety (PCG-MARSAF) functions. The PCG-MEPCOM which may be developed and 

capacitated to perform scientific assessment and analysis of AFS and BWM will likely assist the 

PCG-MARSAF in its inspection mandate. 

 

The NISSAP recommends a system of instituted dialogues and consultations in IAS management. 

A focus on the ASEAN region may have to be instituted as the regional organization has taken 

steps for regional economic integration. It is expected that freer trade will be instituted in the 

ASEAN and the need for cooperation in IAS management will be of paramount importance.
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Table 3.2. List of relevant legislation to IAS in AFS and BWM. 

 

 

 

 

 

NATIONAL, REGIONAL LEGISLATION or REGULATION DATE OF EFFECTIVITY IN 
FORCE  

APPLICABLE TO 
BIOFOULING?  

APPLICA
BLE TO 
BWM?  

APPLICABL
E TO IAS?  

PD No 600 and revised as PD No. 979 in 1976 ς Marine 
Pollution 

August 18, 1976 YES YES YES YES 

PD No 602 Establishing an Oil Pollution Center at the PCG HQ December 9, 
1976 

YES NO NO NO 

Philippine Clean Water (RA No. 9275) March 22, 2004 YES NO NO NO 

The Toxic Substances and Hazardous and Nuclear Wates 
Control Act of 1990 (RA No. 6969) 

1990 YES NO NO NO 

Philippine Fisheries Code of 1998 (RA No. 8550) amended as RA 
No. 10654 

July, 2014 YES YES YES YES 

Wildlife Resources Conservation and Protection Act of 2001 (RA 
No. 9147)  

March 19, 2001 YES YES YES YES 

National Integrated Protected Areas Act or NIPAS Act (RA No. 
7546) as amended in RA no. 11038 

July 24, 2017 YES YES YES YES 

DENR-DA- Palawan Council for Sustainable Development 
(PCSD) Administrative Order No. 01 

May 18, 2004 YES NO NO YES 

RA No. 11054 Organic Law for the Bangsamoro Autonomous 
Region in Muslim Mindanao 

July 23, 2018 YES YES YES YES 

      
Plant Quarantine Decree (PQD) No. 1433 June 10, 1978 YES NO NO YES 
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          Table 3.3. List of maritime international environmental treaty/conventions/protocols the Philippines has acceded to. 

TREATY/CONVENTION/PROTOCOL YEAR OF ACCESSION IN FORCE  APPLICABLE TO 
BIOFOULING? 

APPLICABLE TO 
BWM?  

APPLICABLE 
TO IAS?  

United Nations Convention on the Law of the 
Sea (UNCLOS) 

1982 YES YES YES YES 

United Nations General Assembly Resolution 
62/292  development of an international, 
legally-binding instrument under the UN 
Convention on the Law of the Sea (UNCLOS) on 
the conservation and sustainable use of marine 
biological diversity in areas beyond national 
jurisdiction (ABNJ) 
 

2015 YES YES YES YES 

Convention on Biological Diversity (CBD) 1994 YES YES YES YES 

CBD Cartagena Protocol 2007 YES YES YES YES 

 
Marpol 73/78 International Convention for the 
Prevention of Pollution on Ships Annex I/II (Oil 
and Noxious Subtances) 

2001 YES NO NO NO 

 
Marpol 73/78 International Convention for the 
Prevention of Pollution on Ships Annex III 
(Harmful Substances) 

2001 YES NO NO NO 

Marpol 73/78 International Convention for the 
Prevention of Pollution on Ships Annex IV 
(Sewage) 

2001 YES NO NO NO 

London Convention Protocol 72 (Marine 
Pollution by Dumping of Waste) 

1975 YES NO NO NO 
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Table 3.4. Recent development and strategic plans with relevance to IAS management.  

London Convention Protocol 96 (Marine 
Pollution by Dumping of Waste 1996 Protocol) 

2012 YES NO NO NO 

Anti-Fouling Systems on Ships 2001 (AFS)  2018 YES YES YES YES 

Ballast Water Management Convention 2004 2018 YES YES YES YES 

DEVELOPMENT PROGRAM/PLAN DATE OF 
EFFECTIVITY 

IN 
FORCE  

APPLICABLE 
TO 

BIOFOULING?  

APPLICABLE 
TO BWM?  

APPLICA
BLE TO 
IAS?  

PHILIPPINE DEVELOPMENT PLAN 2017-2022 2016 YES YES YES YES 

National Invasive Species Strategy and Action Plan for the Philippines 
2016-2020 

 

2016 YES YES YES YES 

Philippine Biodiversity Strategy and Action Plan (2015-2028) 2015 YES YES YES YES 
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Chapter 4 
 
Gaps and capacity needs and reforms in biofouling and ballast 
water management  
 
SUMMARY 
 
The Philippines has no ship ballast water and biofouling response and management strategy. 

There is also a lack of science capacity in addressing IAS in BWM and AFS. Aspects of BWM and 

AFS management are in legislation on marine pollution, biodiversity conservation, national 

invasive species strategy, protected areas, maritime industry development plans, and 

biosecurity. As the country has a biosecurity framework, it is suggested that a future IAS in AFS 

and BWM policy be based on biosecurity management as what can be adapted from New Zealand 

and Australian marine biosecurity policies for the maritime industries. The Philippines may also 

consider applied response policies based on an incident response system and an early detection 

response system.  

 

 
I. CURRENT SCIENCE CAPACITY AND CURRENT INITIATIVES 
 

1. Scientific research 

There is a lack of scientific information on marine biological invasion in the Philippines. It was 

only in 2010 with the first initial assessments of marine non-indigenous species (MNIS) in the 

West Pacific region which includes the Philippines, that a research effort was made on MNIS in 

Manila Bay. This was to answer the question if the damaging fouler Mytilopsis sallei has 

established in Manila Bay as it was reported in Singapore. The object of the assessments is to 

come up with a baseline for research on ballast water and biofouling  
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To answer that question, an intensive effort to have an ecological baseline in the South Harbor 

was done beginning 2010 and continues to the present researchers from the University of the 

Philippines (UP), Diliman (UPD), Manila (UPM), Visayas (UPV) and Los Baños (UPLB) campuses. 

The baseline studies have resulted in a preliminary list of potential IAS. This has to be replicated 

in every international port in the country using a standardized method. 

 

The 2005 Domestic Shipping Development Plan of the Republic of the Philippines (DSDP) 

identifies marine environmental protection priorities which include oil spills and noxious 

substances (JICA and MARINA 2005). In section 8.1.3 of the report on marine environmental 

protection and safety, the DSDP identifies priorities in marine environmental protection and 

maritime security as 

 

¶ /ŀǘŜƎƻǊƛȊŜ ά{Ŝŀ !ǊŜŀǎέ ƛƴ ŎƻƴƧǳƴŎǘƛƻƴ ǿƛǘƘ άtǊƻǘŜŎǘŜŘ ²ŀǘŜǊǎέ ǊŜƎǳƭŀǘƛƻƴΤ 

¶ Rationalize areas of operations for wooden-hulled vessels; 

¶ Rationalize phase-out of single-hulled tankers; 

¶ Institutionalize security measures for domestic shipping and ports; and 

¶ Designate an Admiralty Court  

 

None of these priorities have a direct bearing on biofouling and ballast water management 

except in the phase out of wooden hull vessels (except bancas and fishing boats) in MARINA MC 

190 (2003) which stipulates protected and partly protected waters in which wooden hull  vessels 

may operate. The DSDP defines these areas as 

 
 

 



 62 

 
 
 

 
Figure 9. DSDP also defines maritime transport sea areas as shown in the following figure 

 

These sea areas are based on tropical cyclone hazard probabilities and possibly be a framework 

for assessing biofouling risks in the Philippines. DSDP assessed the frequency of domestic 

shipping in the Philippines and from this and existing port statistics, a risk assessment of possible 

translocation of IAS in each port in the Philippines can be estimated. 

 

The Department of Science and Technology-Philippine Council for Industry, Energy, and Emerging 

Technology Research and Development (PCIEERD) funded the Ships Ballast Water and Biofouling 

Research Program (SAILS) consisting of the Port Ecological Baselines (PORTEC) and the Ballast 

Water Management (BWM) projects. PORTEC has been funded for the calendar year 2021 and 

has begun baselining port ecology and possible IAS in four Philippine International Ports (Manila, 

Cebu, Matnog and Davao). BWM will utilize the baseline information from PORTEC to apply 
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ballast water treatment technologies for the Philippine maritime industry. SAILS is implemented 

by the University of the Philippines (UPD, UPM, UPV), Philippine Coast Guard and the MARINA. 

 

SAILS builds upon the decade long studies by the University of the Philippines Marine Fouling 

Ecology research on IAS in Manila Bay and will replicate the methods used for three other 

international ports and eventually to secondary ports in the Philippines. This will enable a 

determination of a safe risk area for Philippine shipping.  

 
 
II. A BIOSECURITY ORIENTED PROPOSAL FOR MARITIME INDUSTRY LEGISLATION ON 
BIOFOULING AND BALLAST WATER MANAGEMENT AND ITS IMPLEMENTATION 
 
The Philippines accession to the IMO marine pollution conventions which includes AFS and BWM 

will require national and domestic legislation to implement AFS and BWM. This will  deal with 

marine NIS and IAS.. Certain legislation and programs relating to biodiversity, protected areas, 

and fisheries may address certain aspects of AFS and BWM but do not prescribe a specific plan 

for addressing the IAS problem. These legislation are not sufficient to address biofouling in all its 

aspects for management and IAS control. 

 

The national legislation for AFS and BWM will involve port state agencies such as the Philippine 

Coast Guard (PCG). As AFS and BWM are cross sectoral issues these will involve  multiple agencies 

such as the DENR, DOTr, DOST, DOH, DA and DTI and their respective sub-ministerial agencies 

such as DA-BFAR, DENR-EMB, DENR-BMB and the DA-NFRDI. The DOST as the research policy and 

promotion ministry of the government has the mandate to fund and promote research   

 

The capacity of the Philippines to implement IAS and BWM is lacking, although as mentioned in 

there are the agencies that can implement aspects of these. The scientific baseline is lacking 

although with SAILS-PORTEC and SAILS -BWM as well as work of the University of the Philippines 

Manila Bay Fouling Ecology research team has started to provide a preliminary baseline for the 

Ports of Manila, Cebu and Davao. To integrate the capacities of the various government agencies 

based on their existing mandates  and to provide the direction for the AFS and BWM legislation, 
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a possible approach for AFS and BWM management may take a biosecurity framework. While 

there are biosecurity and biosafety policies in the Philippines regarding IAS overseen by the DOST 

Biosafety Committee, these are directed towards agriculture and fisheries especially on 

genetically modified organisms(Destura et al. 2021). 

 

1. Biosecurity frameworks 

 

Biosecurity goals have four areas. These are 1) human life and health protection, 2) Protection of 

animal life and health, 3) Protection of plant life and health and,. 4) Environmental 

protection(Action 2007). IAS biosecurity touches all four area-goals.  As an example, the 

Philippine seaweed industry has a biosecurity framework  which could be followed for IAS and 

BWM(Mateo et al. 2020). Pests and diseases, some of which are fouling organisms. are a major 

threat to the seaweed industry which is a major foreign exchange earner that support thousands 

of families. Preventing the entry of pests and diseases is imperative as recent outbreaks have 

resulted in at least a 4.5% drop in production. A similar seaweed biosecurity framework has been 

proposed for Indonesia(Kambey et al. 2020). 

 

Both the Philippines and Indonesian seaweed biosecurity frameworks are constrained by the lack 

of baseline scientific information. In aquaculture, the Philippines and Indonesia have adopted a 

prevention of entry of pests and diseases through quarantine and surveillance of transboundary 

movement of aquaculture stocks and commodities.   A similar situation will also be present in the 

application of IAS biosecurity frameworks in AFS and BWM.  The baseline scientific information 

is needed in establishing a biosecurity risk framework for IAS and BWM and to determine the 

initial biosecurity baseline.   

 

In the case of New Zealand anti-ship biofouling and ballast water management, the biosecurity 

policy is to prevent the entry of IAS by ships(Georgiades et al. 2020). In addition, the New Zealand 

ƎƻǾŜǊƴƳŜƴǘ ŘŜŦƛƴŜŘ ŎƻƳǇƭƛŀƴŎŜ ŀǎ ŀ άŎƭŜŀƴέ ǎƘƛǇ ŎŀƭƭƛƴƎ ƻƴ bŜǿ ½ŜŀƭŀƴŘ ǇƻǊǘǎΦ ά/ƭŜŀƴέ ǿŀǎ 

defined as no visible macro-biofoulers visible on the hull by inspection. This would allow for the 
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assessment of fouling risks in accordance to IMO Biofouling guidelines. Thresholds of acceptable 

biofouling were determined.  The thresholds were developed to manage species richness and 

establishment of allowed taxa while considering practical and feasible implementation. The 

thresholds are based on the vessels itinerary in New Zealand.  

 

Like in New Zealand, Australian biofouling and biosecurity policy is based in preventing the entry 

of pests and IAS and are under the jurisdiction of the Department of Agriculture, Water and the 

9ƴǾƛǊƻƴƳŜƴǘΦ  !ǳǎǘǊŀƭƛŀΩǎ Marine Pest strategy is premised on reducing the risk of IAS 

introduction which include an early warning system, a monitoring strategy in at least six 

Australian international ports, recording changes to port environments and detecting IAS, regular 

assessments of marine pests monitoring, and assessing the potential IAS risks of port 

infrastructure developments. 

 

The Australian strategy is based on rapid assessments of port environments using presence 

absence counts, environmental DNA methods and remote operated vehicles. The strategy also 

envisages the participation of citizen scientists in the monitoring and surveillance of ports. 

 
2. A possible Philippines IAS strategy for the maritime industry 

 
As the Philippines has biosecurity frameworks for agriculture and fisheries, IAS and BWM 

biosecurity frameworks may be patterned after these as government agencies involved are 

familiar with the concept. These are for the prevention of the introduction of IAS by shipping by 

pre-border and post-border quarantine procedures and protocols for post-border intrusion and 

risk management.  As an archipelagic country, the risks are large and port baselines are needed 

in every Philippines international port. The methods of easily replicated rapid port ecological 

surveys will be able to contribute the needed scientific information. 

 

Minimizing biofouling is the strategy taken by New Zealand and Australia because an IAS focused 

strategy will be costly and will require much scientific manpower and time requirements.  In the 

case of the Philippines, documented mollusc IAS in ports in ASEAN such as Mytilopsis sallei is not 
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invasive in the Port of Manila. Deciding on the IAS potential of marine NIS requires the 

appropriate biological and ecological information and this are only available for a few taxa. Since 

it is expected that scientific information will be lacking to exactly assess the risks for biofouling, 

it is suggested that the precautionary approach be used. 

 

The Philippines biosecurity framework is premised on a  precautionary approach which is a policy 

principle that carries less legal weight as compared to a strict interpretation of the precautionary 

principle on which it is based upon (The Rio Declaration: Principle 15 - the Precautionary 

Approach). The 1992 Rio Declaration Principle 15 also enjoins states to adopt it in their domestic 

environmental legislation. The IMO conventions adopt aspects of the precautionary approach 

such as the 1996 London Declaration on Anti-Dumping, the 2004 Ballast Water Management 

Convention and the Anti Fouling Systems Convention. 

 

Since the Philippines aims to develop and expand the maritime industry and development 

involves environmental risks, the risk management of IAS from biofouling or ballast water release 

must be incentivized. A biosecurity orientated antifouling and ballast water legislation will set 

standards for pre-border and post-border quarantine systems as well as a system for post-border 

incursion and management.  Risk assessment and management will involve biodiversity 

assessments, environmental matching, biogeographic risk, and species-specific risk assessment 

strategies as recommended by the  IMO Maritime Environmental Protection Committee in 

RESOLUTION MEPC.289(71) of 2007.    Environmental matching is needed in determining whether 

ports in a particular geographic region have similar ecological conditions that will lead to a 

possible single risk or safe risk management area. 

 

At present, for AFS and BWM compliance, the on-going effort in the Philippines is on port 

ecological baselines which will be required for environmental matching and biogeographic risk 

assessment. Species-specific risk assessments  are recommended for suspect species or species 

that have been previously identified as invasive in other areas. When the University of the 

Philippines Manila Bay Fouling Ecology research project began in 2009, it assessed the risk of 
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Mytilopsis sallei as a possible IAS in Manila Bay as this mussel was previously confirmed as an 

invasive in Hong Kong and Singapore. 

 

While IMO MEPC recommends species-specific risk assessments, another possibility is fouling 

community risk assessments. A fouling community has a particular structure in each 

biogeographical region. A standardized  rapid assessment method such as what was followed in 

the Natural Geography In-Shore Areas (NaGISA) program using photographic identification  may 

be applied (Shirayama 2009). Such an approach will allow for rapid identification of biofoulers 

for listing for particular ports. Taxa that cannot be identified can be identified in a laboratory. A 

semi quantified index of fouling assessment may be applied based on level of fouling index as 

recommended to the State of California, USA (Davidson et al. 2014). The California methods are 

reliant on photographic identification. 

 

When a possible invasion event happens, the immediate response is containment. This can be 

manage in an incident command system (ICS). ICS is a framework for organizing and directing on-

site, tactical responses to a particular event or series of events(Burgiel 2020). ICS provides a 

coordinated command structure, information flow, analysis, decision-making, communications, 

and implementation in an authoritative and standardized manner. ICS has been used in human 

health, pandemics, disaster response and risk reduction, terrorist attacks and environmental 

hazard events. ICS may utilize an early detection and rapid response (EDRR) strategy. EDRR 

requires rapid ID and confirmation, risk screening, feasibility (of response) screening and 

implementation of intervention(Reaser et al. 2020). 

 

Regardless of the IAS policy adopted and its implementation framework e.g ICS and EDRR, this 

has to conform to IMO MEPC agreed recommendations. With the requisite science capacity, the 

above-cited policies from New Zealand, Australia and, the United States are premised on a/an 

 

1) Legal and institutional framework, which defines the structure and roles of each agency 

or organization IAS response. 
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2) Standardized terminology for IAS response and management 

3) Operational plan 

4) Asset inventory and use plan 

5) Budget allocation plan 

6) Information accessibility and curation which is largely online 

7) Decision support 

 

The Philippines port and flag state agencies such as the MARINA and the PCG have to develop 

the necessary implementation support capacities and expertise in strong coordination with 

government agencies that deal with IAS. The PCG can expand the capacity of its Marine 

Environment Protection Command (MEPCOM) for IAS issues in AFS and BWM. This can be 

included in proposed IAS legislation for implementing the BWM and AFS conventions in 

Philippine law. 
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SUPPLEMENTAL INFORMATION: 
 
Examples of Applying the Biofouling management policy 
 
 
Legislative framework 
 

Legislative framework What is needed and who will 
be impacted 

Penalties/Incentives 

Application of requirements, 
mandatory or proactive 
voluntary 

Kinds of vessels affected e.g. 
passenger, cargo, Ropax, 
Roro, Fishing 

 

Mandatory requirement for 
vessels to present biofouling 
risks 

International vessels  

Documentary inspections  Civil and criminal penalties 
and fines, fees reduction for 
long term compliance 

Risk securing vessels Inspectors have powers to 
secure vessels for inspection 
for a defined length of time 

Civil and criminal penalties 
and fines, fees reduction for 
long term compliance 

Risk inspection Power of inspectors to 
physically inspect a vessel 
and arrange for deputized 

Civil and criminal penalties 
and fines 



 74 

professional with biofouling 
expertise to perform 
inspections. 

Risk movement of 
ship/structure 

Legal authority to move 
vessel for inspection to 
another area or port. 

Civil and criminal penalties 
and fines 

Managing moderate risks If ship did not comply with 
the biofouling management 
plan and biofouling record 
book, and ship does not pose 
a significant biofouling risk, 
legislation should include a 
warning for compliance. 

Observations and warning for 
compliance 

Unacceptable risk If ship does not comply with 
requirement, legislation 
should include powers to 
mitigate the risk. Powers 
include directing the ship to 
leave the jurisdiction by the 
highest maritime authority. 

Civil and criminal penalties 
and fines 

 
Burdens, capacitation and cost implications 
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Activity Burden Science and 
technology capacity 
needed 

Cost impacts/ 
cost financing 
strategies 

Pre-arrival risk 
assessment 

Reporting forms Fouling community 
identification with 
appropriate data 
management systems.  
 
Technical capacitation 
of port state 
authorities and port 
servicing personnel 

A fee similar to 
that applied 
under the 
Environmental 
Impact 
Assessment 
System 

Biofouling 
management plan and 
record book 

Reporting and 
compliance 
assessments 

  

In water inspection   Costs for ship 
owner  

In water hull cleaning  In hull cleaning 
technologies 

Costs for ship 
owner  

Anti-Foulant systems  Environmentally safe 
anti-fouling systems. 

Likely in the 
millions in PhP 
per vessel 

Feasibility of Implementation 
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Activity Resources 
needed 

Responsible 
agency 

Strategic 
priority 

Existing 
Staff 

Gap/Financial 
implications 

Pre-arrival risk 
assessment 

Biofouling 
management 
information 
management 
systems 

PCG, DA-BFAR. 
DOST-PCIEERD  

HIGH PCG-
MEPCOM 
PPA 

Additional 
personnel 
costs for 
responsible 
agencies 
 
Research and 
development 
costs for 
Biofouling 
management 
information 
systems 

Biofouling 
management 
plan and record 
book 

Technical 
officers for 
PCG and DA-
BFAR 

PCG, port 
authorities, port 
services 
agencies. DA-
BFAR, DENR-
BMB 

HIGH PCG-
MEPCOM 
DA-BFAR 

Additional 
personnel 
costs for 
responsible 
agencies 

In water 
inspection 

Technical 
officers with 
PCG 
 
ROV for 
inspection 

PCG, 
commercial hull 
servicing 
companies 

MEDIUM PCG-
MEPCOM 

Additional 
personnel 
costs for 
responsible 
agencies 
 
Costs for new 
and 
automated 
technologies 

In water hull 
cleaning 

Technical 
officers with 
PCG 
 
ROV for 
inspection 
 

PCG, 
commercial hull 
servicing 
companies 

MEDIUM PCG-
MEPCOM 

Costs for new 
and 
automated 
technologies  
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Automated 
ship grooming 
 
Development 
of 
technologies 
for in water 
hull cleaning 

Anti-Foulant 
systems 

Technical 
officers for 
PCG and 
DENR-BMB 
 
Research and 
development 
of AFS 
technologies 

PCG 
Commercial 
providers of AFS 

HIGH PCG-
MEPCOM 
DENR-
EMB, 
 
DOST-
PCIEERD  

 
Additional 
personnel 
costs for 
responsible 
agencies 
 
Research and 
development 
costs for AFS 
technologies 
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APPENDICES 
 

1. LIST OF RATIFIED IMO CONVENTIONS 
 
A. Ratified Conventions 

 

Title of Convention/Protocol/Agreement Year of Ratification 

1. IMO Convention 48 
Convention on the International Maritime Organization  

*  

2. IMO Amendments 91 
1991 Amendments to the IMO Convention  

*  

3. IMO Amendments 93 
1993 Amendments to the IMO Convention  

*  

4. SOLAS Convention 74 
International Convention for the Safety of Life at Sea, 1974, as 
amended 

1982 

5. LOADLINE Convention 66 
International Convention on Load Lines, 1966 

1969 

6. TONNAGE 1969 
International Convention on Tonnage Measurement of Ships, 
1969  

1969 

7. STCW Convention 78 
International Convention on Standards of Training, Certification 
and Watchkeeping for Seafarers, 1978, as amended  

1984 

8. STP Agreement 71 
Special Trade Passenger Ships Agreement, 1971 (STP 1971)  

1974 

9. IMSO Convention 76  
Convention on the International Mobile Satellite Organization, 
as amended  

1979 

10. INMARSAT OA 76  
Operating Agreement on the International Mobile Satellite 
Organisation, as amended, amendments 98  

1979 

11. MARPOL 73/78 (Annex I/II) 
International Convention for the Prevention of Pollution From 
Ships, 1973 as modified by the Protocol of 1978 relating thereto 
(Annexes I/II)  
Á Annex I: Regulations for the Prevention of Pollution by Oil  
Á Annex II: Regulations for the Control of  Pollution by Noxious 

Liquid Substances in Bulk   

2001 

12. MARPOL 73/78 (Annex III) 2001 
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Á Annex III: Prevention of Pollution by Harmful Substances 
Carried by Sea in Packaged Form  

13. MARPOL 73/78 (Annex IV)  
Á Annex IV: Prevention of Pollution by Sewage from 

Ships (entered into force 27 September 2003)  

2001 

14. MARPOL 73/78 (Annex V) 
Á Annex V: Prevention of Pollution by Garbage from Ships  

2001 

15. London Convention 72 
Convention on the Prevention of Marine Pollution by Dumping 
of Wastes and Other Matter 1972  

1975 

16. London Convention Protocol 96 
1996 Protocol to the Convention on the Prevention of Marine  
Pollution by Dumping of Wastes and Other Matter, 1972  

Acceded/ 
8 June 2012 (entered 

into force) 

17. CLC Protocol 92 
Protocol of 1992 to amend the International Convention on Civil 
Liability for Oil Pollution Damage, 1969  

1998 

18. FUND Protocol 92 
Protocol of 1992 to amend the International Convention on the 
Establishment of an International Fund for Compensation for Oil 
Pollution Damage, 1971  

1998 

19. SUA Convention 88 
Convention for the Suppression of Unlawful Acts Against the 
Safety of Maritime Navigation, 1988  

*  

20. SUA Protocol 88 
Protocol for the Suppression of Unlawful Acts Against the Safety 
of Fixed Platforms Located on the Continental Shelf, 1988  

*  

21. COLREG 72 
International Regulations for Preventing Collisions at Sea, 1972  

Acceded/ 
Philippines 

Instrument of 
Accession signed 14 

March 2013 

22. OPRC 
International Convention on Oil Pollution, Preparedness and 
Response Cooperation  

Acceded 
6 February 2014/ 

entry into force on 
06 May 2014 

23. MARPOL Annex VI 
Protocol of 1997 to Amend the International Convention for the 
Prevention of Pollution from Ships, 1973 as modified by the 
Protocol of 1978 Relating Thereto 

Instruments of 
Accession deposited 
to the IMO Secretary 

General on  
24 April 2018  
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24. SOLAS PROT 1978  
Protocol of 1978 Relating to the International Convention for 
the Safety of Life at Sea, 1974, as Amended 

Instruments of 
Accession deposited 
to the IMO Secretary 

General on  
24 April 2018  

25. Load Line Protocol 88 
The Protocol of 1988 Relating to the International Convention 
on Load Lines, 1966 

Instruments of 
Accession deposited 
to the IMO Secretary 

General on  
24 April 2018  

26. SOLAS PROT 1988 
Protocol of 1988 Relating to the International Convention for 
the Safety of Life at Sea, 1974, as Amended 

Instruments of 
Accession deposited 
to the IMO Secretary 

General on  
06 June 2018 

27. AFS 2001 
International Convention on the Control of Harmful Anti-Fouling 
Systems on Ships, 2001 

Instruments of 
Accession deposited 
to the IMO Secretary 

General on  
06 June 2018 

28. BWM Convention 
International Convention for the Control and Management of 
{ƘƛǇǎΩ .ŀƭƭŀǎǘ ²ŀǘŜǊ ŀƴŘ {ŜŘƛƳŜƴǘǎΣ нллп 

Instruments of 
Accession deposited 
to the IMO Secretary 

General on  
06 June 2018 

*information of the year of ratification is not available 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

2. LIST OF PORTS IN THE PHILIPPINES (PHILIPPINE PORTS AUTHORITY STATISTICS) 
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3. MARINA STATISTICAL REPORT FROM 2015-2019 
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