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*Piaba is a generic names used locally for ornamental fishes.
In 2008, I have participated in several ornamental fish industry’s conferences and workshops in India, England and Colombia.  I have been overwhelmed by the participants’ enthusiasm and bracing our slogan, “Buy a fish, Save a Tree”.  In India, we even paraphrased a “Buy a fish, Save a Family” slogan.  

For nearly 20 years, Project Piaba has met numerous challenges from lack of financial support initially to deal with multi-facet issues today.  Project Piaba objectives are based on the premise that sustainable fisheries require a scientific basis for management together with support for community management strategies. Two seemingly simple objectives are, (1) to study fish diversity and enhance an existing ornamental fishery; (2) to improve livelihood of local people and reduce pressure on floodplain-rainforest ecosystem.  However, the ultimate challenge is to sell sustainable Amazon wild-caught ornamental fish.

The first part on fish diversity and ornamental fishery is easier; we have conducted baseline researches from taxonomy to phylogeography, on environmental gradients and water stages (seasonal variation to El Niño events) and we have followed water quality and fish health conditions from fishing ground to consumers. Those have yield tangible results in graduate students theses and articles (scientific and popular), which have brought us continuous research grant from Brazilian National Science and Technology Council (CNPq).  

The harder part is on poverty alleviation and reduces unsustainable economic activities in the rainforest ecosystem.  We knew this would be a long-term process due to cultural, historical and economical factors. Contemporary conservation paradigms often include keywords, such as, empowering fisher folks, co-management and technology innovation.  We, as an academic research team at the Federal University of Amazonas, have extremely limited, or no influence on policy decision or business practice of the ornamental fish industry.  

Are the wild-caught piabas sustainable?

1. Discrepancy over catch statistics:

Since 1998, our weekly survey on board local transport boats (recreio, 2-3 times/wk) from Barcelos to Manaus have shown an annual export of at least 40 million live fishes from middle Rio Negro basin( Fig. 1).  We have no means to check the recreio from São Gabriel da Cachoeira (400km up Rio Negro) and fishes embarked downstream from Barcelos. We probably have missed 20-30% of total catch from Rio Negro basin.  Official export statistics for the State of Amazonas, including transshipments of fishes from other river basins amounts to about 20 million fishes (reported by exporters).  The discrepancy, of course, has made some hostile attitude toward Project Piaba or me.  The worst is a recently captured bio-pirate (Heiko Bleher), who has been repeatedly bashing Project Piaba using IBAMA statistics (apple vs. orange) in private website and publications, but dare not to ask questions while sat in my public seminar. On the other hand, he did not respect IBAMA rule on bio-piracy!
2. How much is too much?

One way to assess the sustainability of a target species is using F value, estimating the portion of catch from total biomass.  Total bio-mass cannot be estimated directly, but the biomass extracted from the ecosystem is negligible.  Taking cardinal tetra as an example; a median size cardinal tetra of 2.5 cm total length, weighs ~ 0.2 g, 50 million cardinal tetras would weigh 10 metric tons. The fishing grounds include 3.7 million ha of floodplain, fish biomass was estimated at 1.6 ton/ha along black water river, while rainforest biomass is 180-250 ton/ha. 

Another means to evaluate vulnerability is based on fuzzy logic (Cheung, et al 2005) to set fishery parameters in scores.  For example, a short-lived fish is less vulnerable than a long-lived fish, or a low trophical level herbivorous is less vulnerable than a carnivorous fish.  Piabas are mostly short-lived and omnivorous fishes, thus vulnerability is generally low.  I believe that the market demand for wild-caught cardinal tetra is close to its maximum, and other wild tetras are underexploited. 

3. Are traditional fishing streams been overfished?
Since my first contact with piabeiros of Barcelos in 1989, older fishermen said that fishes are not as many as before.  After two decades, piabeiros from Igarapé Purixituba (a forest stream 20 km from Barcelos), Gongo said that his family of 4 used to catch 20 thousands cardinals a week, now 5 thousands is a good week. 

The largest local buyer for Turkys Aquariums in Barcelos, Raimundo Ribeiro, said that cardinal will never be fished out.  Large fish dealers can pay cash immediately for piabas, and piabeiros want to be their clients. Some small exporters in Manaus cannot compete and have given up selling cardinal tetras.

Piabeiros know that annual water level influence the productivity, when water stay high in fishing season, production drop, but there will be a good harvest the following season.  One of my MS students is analyzing Project Piaba, IBAMA and Turkys Aquarium data in relation to water levels.

Is Project Piaba a Mission Impossible?
I am listing a list of bottle-necks and opportunities for a sustainable ornamental fish fishery that I have experienced in the Amazon.  The irony is the more I have studied the more questions I have. 
1. Rural folks are often passive and expecting subsidiaries.  
Since 1995, we have made effort to get fishing licenses for piabeiros (Fig.2 heads photos). In 2004, the Barcelos fishers Colony Z-33 has been implemented, and know licensed fish collectors can receive 3 months “unemployment “ benefits (a fish defense fund from Brazilian federal government) from May to July when cardinal tetra fishing is prohibited.  In last election, the head of fish colony was a candidate to town council; he “threatened” fish collectors to vote for him or no benefit next year! Mayor-elect, who does not live in Barceló’s was arrested a day before election for carrying $ 60,000 cash to buy votes. 
In 1994, we established the first public aquarium in Barcelos with a grant from Dr. and Mrs. Herbert R. Axelrod Foundation; in exchange, I wrote articles for TFH magazine.  That was the first time that children of piabeiros saw cardinal tetra from the side (Fig 3). After a dozen years from mostly personal fund (CNPq grants do not allow rental, utility nor salary payments), town government refuse to takeover with all aquariums and facilities as donation. The aquarium was closed in 2006, due to frequent breakins and cheating, also the landlord-Catholic Church wanted to raise rent 3 times. The infamous bio-pirate (HB) was happy to announce that the Project Piaba is terminated. What a disgusting personality!
Co-management is a basic hot-word that must be included in research grant application the Amazon.  We have selected 5 local communities (villages) to conduct a survey of individual collector’s productivity (Fig. 4).  Those who filled out the form monthly receive a raffle ticket for a small outboard motor (rabeta). Few individuals have filled it out as we have instructed through a training course. Obviously, quite a few have cheated by filled it out the booklet in the last minutes to obtain the raffle tickets.  What can we say?
2. Illegal trade continous:
Some South American exporters continue to smuggling prohibited species to importers. Many prohibited species (like L-46) from Brazil have been smuggled into Peru and Colombia and transshipped to Asian market. Efforts of environmental agencies, academia and conservation groups to preserve certain vulnerable species are in peril. Small and median exporters and importers have very little chance to gain market share if they stay within the legal premise.  Some try to specialize in certain groups of fishes, but big ones can easily dump more in the market and kill their future.  One Colombian exporter was proudly saying he is the only one had good size Panaque, but after him dumped 400 in a month to Asian market he will never get the price he enjoyed before. Suppliers need to get smart on marketing.
3. Scientific data not effectively reaching policy makers:

Scientific results from the field research have little or no influence to decision makers in Brasília. Two years ago several ichthyologists have worked out several lists of ornamental fishes from different river basin and marine fishes for IBAMA ( Brazilian environmental agency) in Brasília.  New normative of IBAMA NI no. 203 ( published in October , 2008) amplified over 100 L-number species to a total of 350 Brazilian species that can be exported as ornamentals, but fail to include most specious wild tetra, dwarf cichlid and corydoras. (Table 1). In the same Normative Indication also includes over 200 exotic tropical fishes that can be imported for Brazilian hobbyists and breeders. This is very unwise to allow potentially invasive species in Brazilian waters. During the next meeting of Society of Brazilian Ichthyology (SBI) at the end of January, 2009, further discussions and recommendations will be made to IBAMA on the permitted and banned species list.   

Table 1.  A comparison of permitted Brazilian species for export (IBAMA IN no. 203) and the Neotropical fish checklist (CLOFFESCA). 

	Taxa listed
	Permitted
	Listed in
	% 
	Note

	IBAMA IN 203
	(IBAM)
	(CLOFFESCA)
	 
	 

	Ancistrus
	50 L
	52
	96%
	50 variants permitted

	Apistogramma
	5
	49
	10%
	 

	All Cichlidae
	19
	450
	 
	another 1/3 not described

	Baryancistrus
	20L
	2
	 
	20 variants

	Corydoras
	20
	146
	14%
	 

	Hemmigramus
	6
	48
	13%
	many not described

	Moenkhausia
	12
	68
	18%
	 

	Nannostomus
	6
	16
	38%
	 

	Otocinclus
	4
	15
	27%
	 

	Pecklotia
	39L
	13
	 
	39 variants permitted

	Poecilia reticulata
	1
	 
	 
	Exotic - already found in Barcelos

	Rivulus
	3
	90
	3%
	Restrict to estuary

	All Rivulidae
	3
	 
	 
	27 gen 235 spp

	Scobiancistrus
	4
	2
	 
	4 variants permited


CLOFFESCA (Reis et al. 2003)
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4. Xenophobia and bio-piracy:
News and articles with xenophobic attitude and on bio-piracy are often found in local newspapers. Some put that the internationalization of Amazon is inevitable, blaming North America and EU behind the plot.  Occasionally, high profile fish collectors and local exporters have been caught for bio-piracy or fish smuggling.  The ugly part is that “bio-pirates” lied about collecting for science. One (HL) lied that he was collecting for Project Piaba, the other (HB) listed several ichthyologists as excuses.  The good part is that scientists and students have many legal channels open to collaborate with Brazilian scientists and collect in the field. The fact is that a few high profile ornamental fish figures have been jailed or wanted by justice system beyond bio-piracy per se. This is bad; since popular perception of fish industry is already in the gray area.  For years, Ornamental Fish International and also Project Piaba have been working hard to improve the image; a couple of bad apples can destroy all.
5. Eco-tourism as added value to Piaba Fishery:

To aggregate the value of piabas and their natural habitats and encourage local entrepreneurship, we have worked out an eco-tourism project named  “Sport fishing of ornamental fishes”. It was submitted to town council of Barcelos in 2005, but so far no actions from the town government.  We have tried a couple of times with individual hobbyist.  Hobbyist hires local piabeiros to visit their fishing grounds for an eco-tour, later bought fishes from local exporters and exported legally. 
To raise fund for Project Piaba, we have also organized an annual expedition for hobbyists and eco-friends to visit Barcelos to participate in the Ornamental Fish Festival and join Project Piaba’s ongoing research projects. It is not a collecting trip as many hobbyists have experienced in Peru, our participants can jump into water with us to collect fishes for Project Piaba, but not to take fishes.  We have put the eco-tour options in the Aquamazônia 2010 Ornamental Fish Exposition for industry stakeholders (see flyer).
Marine Aquarium Council (MAC) has a successful certification program for marine ornamentals. We have invited Dr. Paul Holthus, former Executive Director to visit Barcelos and fishing s in January 2005 to advise us on a Piaba certification. We had lengthy discussions and met with local authorities, few months later we have decided that the MAC model is not feasible for Amazon ornamentals. Alternative green labeling program such as non-timber forest product certification of the Forest Stewardship Council has been consulted. We found that a Brazilian government sponsored Geographic Indication (GI) program is a possible alternative. We can label Rio Negro cardinal tetra like Bordeaux champion, Brazilian Party Cachaaça or Italian Parmesan cheese to distinguish from captive bred Amazon piabas from Florida, Czech, Malaysia or China. Can this save the wild-caught ornamental fishery in the Rio Negro?  

In October 2008, Project Piaba and Indian Marine Product Exportation Development Authority (MPEDA) had organized an international “Workshop on sustainable harvest and green certification of wild caught indigenous and culture ornamental fishery resources for export” in Kochi, India.  Brazil and India have similar socio-cultural-economic issues and Project Piaba and MPEDA have common goals. Can we act on the guidelines that participants had worked very hard on them? 

6. Quality, Quality, Quality!

In Bogotá workshop (Dec 2008), OFI president, Dr. Gerald Bassleer, repeated the word “QUALITY” several times as THE criterion for market success. I agree and know that rich diversity in the Neotropic region alone cannot guarantee a sustainable market. 

The bottle-neck of fish quality and health issues is that Brazil lacks of specialties on fish diseases.  Over a decade, we have invested in local and international specialists to find solutions, but no progress has been evident.  Authorities think that by establishing a fish pathology laboratory in situ can solve the problem. I believe that capacity building is the first step. Since I am not a specialist in the area, we can work on disease prevention part that is the good practice of live fish management (GPM), at least from fishing ground to exporter facility. 

We have developed a new mobile floating cage to replace the fixed stocking nets for fish collector and rural community to use in the fishing ground (Fig. 5).  This device will enable fishers to move stocked fish to cleaner or deeper waters by dugout.  Different models and mesh sizes were designed for tetras, discus and plecos.  Field tests are very encouraging; this will be one of our goals to organize community workshops to make the new device in situ for 2009. We have a good understanding on fishes and socioeconomics of the fishery; we are shifting to develop practical solutions.  

Forever Project Piaba

The unique advantage of been a stubborn professor is that my former students are spread all over Amazon countries, where they start to hold key positions at local, state and federal agencies.  That is the best guarantee of continuity of the Project Piaba.  

The experience of Project Piaba has been exported to Indian and Colombian ornamental fish industries, authorities and academics.  I have been invited to be a member of Freshwater Fish specialist Group in the IUCN Species Survival Commission to deal with the sustainable wild-caught ornamental fish issues. My next target is Southeast Asia and China. 

To further promote sustainable Amazon ornamental fish to global market, Mr. Ascher Benzaken, Turkys Aquarium, and I have initiated a venture on an international fish EXPO in Manaus, “Aquamazônia 2010”- toward a green ornamental Fish industry, in January 2010, follow by an excursion to Barcelos, the capital of Amazon ornamental fishes. 

Since 2004, I have written columns in Chinese Aquarium fish magazines, “Fish World” in China and “Aqua zoo” in Taiwan, to promote a green aquarium industry and aquatic conservation.  I guess that I can write my native language much better than 2nd or 3rd languages.  Readers and fans keep me be modest and friendly, not towards bio-pirates.
We just received another CNPq grant (1009-2010) to further explore the sustainable wild-caught ornamental fish fishery in the remote upper Rio Negro basin, São Gabriel da Cachoeira, with indigenous tribes. A new generation of investigators will lead further development of the Project Piaba. 
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Fig. 1.  Ornamental fish export report by IBAMA (1974-1987) Project Piaba Barcelos ornamental fish Export (1998-2008). 2006 and 2008 incomplete.
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Fig. 2 Piabeiros who registered in early 2000 with IBAMA Licenses are receiving unemployment benefit during cardinal tetra protecting months (May to July).
[image: image5.jpg]



Fig. 3 In 1994, we established a public aquarium in Barcelos.  It was the first time children got to see cardinal tetra from the side.
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Fig 4 Teaching piabeiros to fill an individual productivity survey.
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Fig 5A. Traditional fixed net to stock piabas in the fishing ground.

[image: image7.jpg]



Fig 5B Floating cage can be towed by a dugout 
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         Fig 5 C. Net can be removed from float for easier management.
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