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Objectives of the RTD: 

 Assess the impacts of introduced freshwater fishes in 
the Philippines 

 Review the regulations on the importation of live 
aquatic species 

 Recommend strategies for the management of 
invasive alien fishes 

 Enhance public awareness and information on the 
impacts of introduced freshwater fishes. 
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Salient points of Dr. Guerrero’s paper: 
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 Highlights that not all introduced species had 

adverse impacts. 

 Tilapia et al. have contributed heavily to the 

aquaculture and fisheries production in our inland 

waters. 

 Aquaculture introductions had less adverse impacts 

compared to the ornamental introductions. 

 Itemizes impacts - attributed to several species  

 Presence of regulations on species importations, 

monitoring and control, adoption of mitigation 

measures and prevention of possible escapes of 

potentially invasive species, which need stricter 

enforcement. 

 

Assess the impacts of introduced 

freshwater fishes in the Philippines 
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 Tilapia, catfish, gouramis and pangasius have 

contributed to aquaculture as well as fisheries 

production. 

 Species with beneficial economic impacts. 

 Emphasizing that NOT all introduced species 

are bad! 

 However….. 
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Impacts may be economic, sociological or 

ecological  

 

o Only a few introduced fish species have on record provided 

beneficial economic impacts. 

o Of the 30 fishes introduced for aquaculture, only a handful 

are contributing to food fish production. 

o Some of them have now been reported as invasive 

o One may ask “Economically beneficial to most or to a handful 

of businessmen?” 

o Prudence in introducing alien species must be exercised. 

 

 

Assess the impacts of introduced 

freshwater fishes in the Philippines 
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Aquarium and ornamental trade are sources of invasive 

species in aquatic ecosystems (Padilla and Williams, 2004). 

 A third of the world’s worst aquatic invasive species are 

aquarium or ornamental species 

 Aquarium trade will never be environmentally sustainable 

unless the consequences of escapees are considered 

 Regulations to prevent unwanted species introductions 

from aquarium and ornamental sources currently lack 

authority 

 A white list of native or safe alternative aquarium and 

ornamental species will help prevent unwanted 

introductions 

 

 

Assess the impacts of introduced 

freshwater fishes in the Philippines 
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‘introductions for ornamental purposes have been more 

problematic than those for aquaculture.” 

 
 Aquaculture and the ornamental industry are the major pathways for 

freshwater fish introductions  

 

 More introductions via aquaculture? – aquaculture introductions have 

more documentation and are mostly via government 

 

 In reality, there have been more species moved around for the 

ornamental industry than for aquaculture. 

 

 True for most countries 

 

 

 

Assess the impacts of introduced 

freshwater fishes in the Philippines 
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The “absence of evidence is not evidence of absence”. 

if we don't know that something exists, it doesn't mean that it 
doesn't 

 

Impact studies on introduced alien species in the Philippines are 
lacking, hence we really do not know if impacts exists.  

 

Socio-Economic impacts can easily be assessed but Ecological 
impacts do have a lag time in showing themselves. 

 

Assess the impacts of introduced 

freshwater fishes in the Philippines 
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 Defining and quantifying impacts are difficult 

 Invasion science shifted from impacts of particular 
species to cumulative impacts on ecosystems, 
revealing that effects of introduction can be many 
and varied 

 e.g. Predatory flatworm invasive to the UK, 
reduces native earthworms AND affects food 
supply for birds, soil becomes less porous, 
increased waterlogging, affects conditions for 
plants, makes habitat less suitable for moles 
(Simberloff et al., 2013).  

 

Assess the impacts of introduced 

freshwater fishes in the Philippines 
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Evaluation of IAS impact should include economic, 
ecological and sociological (Simberloff et al., 2013)  

 

Japanese tiger prawn – invasive in Mediterranean 
(extinction of native species of prawn) however 
welcomed by local fishermen (extra income) 

 

Invasion of pine trees in southern hemisphere, 
reduces quality of litter, depletes soil biodiversity but 
support timber industries benefiting local 
economies.                                                                                                                                                                                                                                                                                                                                                                                                                                

Assess the impacts of introduced 

freshwater fishes in the Philippines 

10% rule (Williamson, 1996) 
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1000 100 10 1 
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Justifies why risk assessment prior to 
introduction is essential. 
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Species Invasion 
13 

Species 
absent 

Small 
number of 
localized 

populations.  

Rapid 
increase in 
distribution 

and 
abundance.  

Invasive 
species 

widespread 
and 

abundant.  

Invasion Curve 
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PREVENTION ERADICATION CONTAINMENT 
LONG TERM 

MANAGEMENT 

Species absent 

Small number of 
localized 

populations.  

Eradication 
possible.  

Rapid increase in 
distribution and 

abundance. 
Public 

awareness 
typically begins.  

Eradication 
unlikely or 

intense effort 
required  

Invasive species 
widespread and 

abundant.  

Available option 
is population 
suppression 
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Invasion Curve 

Invaded Laguna de Bay 

Highly aggressive and carnivorous 

Diet: fishes (>60%), shrimps(~18%) and 
mollusks (~18%) 

Impacts livelihood of capture fishermen and 
aquaculture production 

Comprises 40.4% of major catch; daily 
landing of 10,000 kg 

Economic valuation: for every kg of knifefish 
produced: losing 7 kg of native fishes at 
a cost of P1,050.00 

Pathways:  escape from ornamental fish 
farm/ aquarium; deliberate release by 
hobbyists 

Initiative: Gov’t buys at P20/kg to help 
fishermen & for eradication 

 

 

Chitala sp. 

(knifefish) 

BFAR, 2014 

Knifefish 
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Review the regulations on the 

importation of live aquatic species 
17 

Strictly implement existing regulations on species importations, monitoring 
and control, adoption of mitigation measures and prevention of possible 
escapes of potentially invasive species 

Be more proactive instead of reactive 

Think about the invasion curve 

Do risk assessment prior to importation 

What is the threshold between economic benefits and adverse ecological 
impact? What is an acceptable risk?  

Ensure immediate response upon establishment of localized populations of 
IAS. 

      Trophic Ecology 

   Ecology ● Predators 

          Food items    

     Diet composition 

   Food consumption    

             Ration 

                Reproduction & 
                    Life History 

    Maturity ● Spawning ● Eggs 

  Larvae ● Broodstock ● Fry nursery 

Larval dynamics ● Larval speed 

Genetics & Aquaculture 

        Electrophoresis 

   Heritability  ● Strains                     
 

         Population Dynamics 

Growth/Mortality ● L/W relations 

  Maximum sizes ● Recruitment 

L/L relations ● Length frequency 

        Fish as Food 

Processing ● Ciguatera 

       FAO catches   

        Aquaculture  

        (production)    

           Other Tables 

     Pictures ● References 

 Biblio ● Keys ● Sounds 

Information in FishBase 

Distribution 

 
Occurrence ● FAO areas 
       
   Country ● Ecosystem 
          
       Introductions  

                      Morphology & Physiology 

                     Metabolism ● Gill area 

                       Vision ● Disease     

                 Brain ● Abnormalities 

Ecotoxicology ● Swim mode 
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Commercially  utilized in the 
Ornamental  or  Aquaculture 

industry 

with a natural  climate  similar 
to the country 

Have at least one reported 
establishment record 

All Fish Species 

Non-indigenous 

Sieves of the Invasiveness Tool 

Country level limitations 

Insert Philippines 

country 

invasiveness 

22 
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Why aquaculture and  

ornamental sieve 
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They are always brought in in high numbers, higher chance of 
establishing in wild 

They have been selected for hardiness and suitability to 
receiving country 

They are also the major reasons for introduction 

More often than not, they are cultured in natural waters 
(outdoor fish pens, etc.) 

High chance of escaping into the wild in a typhoon-prone 
country like the Philippines. 

Risk 
Assessment 

Taxonomy  

Family 

Genus 

Species 

Importance 

(aquaculture, 
fisheries, 

ornamental 
etc.) 

Distribution  

Establishment 

No. of 
countries 

Marine, 
Brackish, Fresh 

Temp range 

Env Temp 

Growth 

Max length 

Longevity 

Resilience 

Trophic level 

Diet 

Reproduction 

Parental Care 

Fecundity 
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Data available for almost 32,700 species 
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We should do more impact studies on invasive 

species to have a more holistic view.  

 

What we can safely say right now is that there is 

very little evidence of invasive species 

impacts from introduced aquatic fishes in the 

Philippines because they have not been well 

studied. 

 

Assess the impacts of introduced 

freshwater fishes in the Philippines 

Recommend strategies for the 

management of invasive alien 

fishes 26 

Risk Assessment – prior to importation, 
introduction to natural waters 

Early Detection – monitoring of areas near 
aquaculture (food and ornamental species) 

Rapid Response – implement a planned 
response prior to a species’ importation and 
introduction 
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Invasion Curve 
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PREVENTION ERADICATION CONTAINMENT 
LONG TERM 

MANAGEMENT 

Species absent 

Small number 
of localized 
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Eradication 
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awareness.  

Rapid increase 
in distribution 

and 
abundance.  

Eradication 
unlikely or 

intense effort 
required  

Invasive 
species 

widespread 
and abundant.  

Available 
option is 

population 
suppression 
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Early Detection and Rapid 

Response 
28 

Early Detection allows cost-effective removal (Harris 
and Timmins, 2009) – early extirpation of non-native plants in NZ 
costs an average 40 times less than later attempts. 

Rapid response e.g. prompt removal is ecologically less 
risky than later interventions (Caut et al, 2009) – a long 
standing IAS may already have strong interspecific relations within the 
invaded community. 
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Eradicating alien species 
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Success of eradication:  

1) absence of the eradicated species;  

2) recovery of the ecosystem; and  

3) absence of surprise effects.  

 

Some eradications have been accompanied by unexpected 
population explosions of seemingly harmless (or undetected) 
introduced species, previously suppressed by the eradicated 
alien species (Courchamp et al., 2011).  

 

These unexpected chain reactions are sometimes referred to as 
“surprise effects”.  

 

30 

IAS usually go undetected until the population explodes. 

We only learn about them when: 

• impacts have been felt, 

• it has spread 

• it becomes difficult to contain  

No regular monitoring of ecosystems 

Government agencies can not be everywhere 

Recommend strategies for the 

management of invasive alien fishes 
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Citizen Science can be utilized  

Citizen scientists can be tapped to report new entrants to 
ecosystems 

Information can be mapped to show non-native species 
distribution 

Without knowledge on non-native species distribution, 
effective containment can not happen 

Information can contribute to plans for IAS containment 

Recommend strategies for the 

management of invasive alien fishes 

32 

Chances for successful containment of invasive 
species are relatively good for species in freshwater 
habitats as fish spread is limited to specific water 
catchment area. 

IAS Containment 
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Enhance public awareness and 

information on the impacts of introduced 

freshwater fishes. 
33 

Communication Education and Public Awareness (CEPA) on 
invasive alien species – in partnership with media and other 
agencies, newspaper and TV ads, incorporation in school 
curricula, etc.  

Educate responsible pet owners/fish farmers in partnership with 
the aquaculture and ornamental industry, BFAR, DENR and other 
groups. 

Encourage a responsible aquaculture and ornamental industry – 
reporting escapes in facilities immediately. 

34 

Risk 
assessment 

prior to 
importation 

or 
introduction Early 

Detection 
and Rapid 
Response  

 Review Policy 
specifically re 

threshold 
between socio-
economics and 

ecology, 
acceptable 
risks, etc. 

Research 
impacts of 
known IAS 
(economic, 
sociological 
ecological) 

CEPA/IEC, 
etc. 

targetting 
all sectors 
of society 

Improved IAS 

management in 

the Philippines – 

multistakeholder 

approach 
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Maraming Salamat 

 

Christine Marie V. Casal, PhD 

c.casal@fin.ph 
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