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Abstract 

The marine aquarium trade is an industry that encompasses the sale of ornamental 

animals including fish, corals, and other invertebrates. It is a global industry that relies 

primarily on the collection of wild animals from coral reefs throughout tropical areas of the 

world. The industry is complex, with supply chains and practices varying drastically by 

region. There are many benefits offered by the trade but also several deficiencies, which can 

contribute to environmental degradation, overexploitation, and increased animal mortality. 

Creating an ecolabel for the trade could help address these problems by informing 

consumers which animals are sustainably caught and handled. An organization called the 

Marine Aquarium Council created such a label, but the program failed within 10 years of its 

launch. Through industry interviews, it was determined that the cause of failure was poor 

leadership, ignoring stakeholder needs, and misguided choices regarding the structure, 

strategy, and economics of the certification program. By addressing these missteps, a new 

program can be created that will be functional and successful. 

Introduction 

There is an industry that connects the remotest places of the world with the most 

populated, the poorest villages with the wealthiest nations, and small subsistence 

communities with enormous market economies. The link between these two worlds is an 

exotic natural resource, and the industry is the marine aquarium trade. The marine 

aquarium trade (MAT) consists of the live capture or aquaculture of marine fish, corals, and 

other invertebrates for display in public or home aquariums (Rhyne et al., 2014). These 

animals are referred to as ‘ornamental’, meaning for decoration not consumption. The 

MAT is a global industry incorporating over 45 countries (Rhyne et al., 2017) and worth 

approximately $330 million (Wabnitz et al., 2003; Dykman 2012; Shuman et al., 2014). The 

United States is the largest importer of ornamental livestock, bringing in upwards of 10 

million animals in 2011 (Rhyne et al., 2017).   

Being the largest importer of ornamental fish, the U.S. contributes substantially to 

the trade, with saltwater tanks being kept by approximately 2.5 million households, totaling 

over 18 million animals (APPA 2017).  This number is a drastic increase from the estimated 
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600,000 U.S. households owning marine aquariums in 2003 (Wabnitz et al., 2003). While 

historically it was common to have a relatively bare tank filled with colorful fish, the 

growing trend is replicating reef ecosystems (Rhyne et al., 2012b). As a result, the 

ornamental saltwater industry has switched from a heavy fish focus to a more well-rounded 

supply, incorporating corals, invertebrates, and “live rock” which need to be harvested from 

the wild or grown in captivity (Rhyne et al., 2012b).  While over 90% of freshwater fish are 

currently farmed, less than 10% of saltwater fish have been commercially aquacultured 

(Wabnitz et al., 2003; Tlusty 2002).  As a result, the industry depends heavily on wild 

capture from coral reef habitats (Wabnitz et al., 2003).   

The majority of coral reefs are found adjacent to developing nations, where local, 

coastal communities depend on reef resources for survival, either through subsistence 

fishing or other livelihoods (Wabnitz et al., 2003, Rhyne et al., 2014). As coastal population 

densities increase, so do the pressures placed on the reefs (Wabnitz et al., 2003; Rhyne et al., 

2012b). Ornamental collection is an added pressure to overfishing by subsistence and 

commercial fisheries, and sedimentation and pollution from development (Wabnitz et al., 

2003; Shuman et al., 2004). In addition, reefs are under further threat from climate change 

impacts and increased storm events (Wabnitz et al., 2003; Shuman et al., 2004).  

The Indo Pacific is home to the Coral Triangle, the area of highest biodiversity in the 

oceans (Wabntiz et al., 2003). Consequently, it is also the area that 84% of aquarium species 

are sourced from (Rhyne et al., 2017) (Figure I). The reefs in this area are under incredible 

stress from anthropogenic impacts, making them, and the local communities who depend 

on them, extremely vulnerable (Figure II) (Wabnitz et al., 2003). Because reefs are such 

valuable ecosystems and home to incredible diversity, the MAT’s impacts on these 

environments have been heavily scrutinized over the years (Wabnitz et al., 2003; Shuman et 

al., 2004). Since the industry and all of its stakeholders are dependent on coral reefs, it is 

necessary the industry prove it can operate sustainably, bettering the environment and 

ensuring security of the resource. 
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STAKEHOLDERS 

The aquarium trade’s stakeholders form a multifaceted network of operators. It is 

important to note that supply chains vary drastically, in complexity and practices, based on 

geographic location (Schmidt & Kunzmann, 2005). The primary stakeholders, in order of 

the chain of custody include: 

Collectors: At the base of the supply chain are the collectors. These are the individuals that 

directly capture animals from their environment in the wild. Collectors may be independent 

 
Figure II. Social and economic vulnerability due to reef loss. Vulnerability is based on exposure to reef 

threats, reef dependence, and adaptive capacity. Figure from Reefs at Risk Revisited 2011. 

Figure I. Imports into the U.S. Each color represents a different geographic location: orange (Eastern Africa), purple 

(Caribbean), red (South Pacific), and green (Indo Pacific). The number indicates the percentage coming from that 

region. The majority of U.S. imports are sourced from the Indo Pacific. Figure adapted from aquariumtradedata.org. 
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operators, or contracted out by a larger exporting company which provides them with boats 

and necessary collecting equipment (Wabnitz et al., 2003).  A collector’s training and skill 

level may vary by region. Operators in Fiji invest time and resources into training their 

divers to identify target species of the appropriate size, and to collect specimens with hand-

held nets (David Oliver, personal communication 4/17/17).  In areas like the Indo Pacific, 

the use of cyanide by collectors is common, which is an easier to use, non-selective method 

of capturing animals by anesthetizing them (Wabnitz et al., 2003). Once the collectors return 

to shore, they pass the fish on to the next phase of the supply chain. 

Middlemen: The next player in the chain of custody is a consolidator, or middle man. This 

role is unique to the Indo Pacific region. A consolidator will purchase fish from many 

different collectors and group them together before sending them to a subsequent 

middleman or an exporter (Schmidt & Kunzmann, 2005). In many cases, there can be as 

many as 11 middlemen before a fish makes it from a collector to the exporter. Villages may 

have middlemen to assist the transport of animals from a remote collecting site to a centrally 

located export facility. The presence of middle men allows a collector to get his fish into the 

marketplace, which is something he might not have time and resources to do on his own.  

In areas where consolidators are not present, collectors work directly for an exporter and the 

animals pass directly from the collector to the export facility. These operations are called 

“collector direct supply”. 

Exporter: The exporter is the next stage of the supply chain. An exporter keeps the livestock 

before shipping it overseas. Certain exporters hold their fish for less than a day before 

shipping, others hold for several days or weeks to ensure optimum health (Wabnitz et al., 

2003). Levels of care vary by region, with little infrastructure in many facilities in Southeast 

Asia, leading to inferior husbandry practices. The level of husbandry given in this stage 

plays a vital role in the survival rate during shipping and throughout the latter half of the 

chain of custody. The exporter packs livestock for transit and ships them overseas to 

importers.  Proper packing techniques are very important to ensuring long term survival. 

Importer: When the animals arrive in their destination country, the importer is responsible 

for clearing the shipment with customs (Wabnitz et al., 2003). The importers role is twofold: 
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to acclimate and hold the animals to ensure they are in proper health, and to sell them to 

retail stores or public aquariums. In their sales role, importers are often referred to as a 

wholesaler. The domestic side of the supply chain begins at the import facility. Similar to 

collectors and exporters, the degree of skill and care given by importers varies drastically. As 

the animals are stressed from shipping, the greater care taken, the faster the animals recover 

and the higher their survivability (Wabnitz et al., 2003). Proper practices include a dark 

acclimation so animals can get used to new water quality, separate holding tanks to reduce 

crowding and fighting, and feeding live and prepared foods so the animals can adjust to a 

new diet in captivity (Wabnitz et al., 2003).  

Retailer: A retailer purchases animals from the importer and sells them to the general public. 

This is the only point in the supply chain that has direct contact with hobbyists. Retailers 

should be able to provide information to hobbyists regarding the health of the specimen, 

where it is sourced from, how it was collected, how long it has been held, or other details of 

interest. In recent years brick-and-mortar retail stores are decreasing while online suppliers 

like Blue Aquatics and Live Aquaria have an ever increasing share of the market.  

End User: The “end user” of the supply chain can either be a hobbyist, public aquarium, or 

other institution that keeps animals on display or for research. When the animal makes it to 

this user, the supply chain is complete.  A hobbyist is an individual who keeps an aquarium 

for personal enjoyment and use (Rhyne et al., 2012b). A public aquarium or similar 

institution keeps animals on display in exhibits for the purpose of entertainment, education, 

or research.  An end user can use their buying power to request specific animals or qualities 

(ie. sustainably collected) through the retailer or wholesaler. By demanding certain species, 

assurance of sustainable collection, or other qualities, they can alter a retailer’s buying 

decisions and in turn, the importers and exporters as well.   

Aquaculture: The above chain of custody is for wild caught animals, though a similar supply 

chain exists for aquacultured organisms. Culturists breed and rear fish or corals, usually 

working for a company that also fills the role of exporter, importer, and/or wholesaler. 

Generally, companies producing aquacultured animals will sell them to other wholesale 

companies or retail stores where they can then be purchased by hobbyists. Sometimes public 
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aquariums contribute to commercial aquaculture and can trade among other institutions or 

sell their captive bred species in the market. 

Others: Other stakeholders involved in the industry include research institutions, 

nongovernment organizations (NGOs), as well as the governments of participating 

countries. Research institutions may order from wholesalers to obtain organisms they would 

not otherwise have access to. NGOs have an interest in the trade generally related to its 

impacts on coral reefs (Wabnitz et al., 2003).  As there are numerous threats to reefs, NGOs 

want to ensure that ornamental collection is not contributing to reef degradation (Wabnitz et 

al., 2003). Governments may be invested in the industry to ensure it is not overexploiting or 

destroying national resources, and to enforce all companies’ compliance with national laws 

and trade regulations (Wabnitz et al., 2003). Regulations and enforcement vary drastically 

among different regions, with the U.S. and Australia having the best managed fisheries due 

to government involvement (Dee et al., 2014). Other areas, like the Indo Pacific have weak 

government enforcement which is why the prevalence of illegal fishing is so high (Dee et al., 

2014) (Figure IV).  

 

 

 

 

 

 

 

 

 Figure III. Complex supply chain seen in the Indo Pacific. 



9 

 

 

 

Benefits of the Aquarium Trade 

With the basic knowledge of the aquarium trade’s supply chain and dependent 

parties, it is necessary to examine the positive impacts the MAT has the potential to make 

on its stakeholders and the environment. Since the industry relies on coral reefs, it is 

important to note the ways it can contribute to their conservation.  

CREATES VALUE FOR REEFS 

The strongest tool for conservation the MAT possesses is that it creates value for 

reefs by placing an exorbitant price on collected livestock (Wabnitz et al.  2003). While food 

fish cost an average of $9/lb, ornamental reef fish can cost the upwards of $500/lb in a 

retail setting (NOAA, 2011; Dykman 2012). While aquarium fish are not sold by the 

pound, the comparison highlights the value placed on these animals. Ornamental livestock 

have been dubbed the “highest value-added product that can be harvested sustainably from 

a coral reef” (Wabnitz et al., 2003; Dykman 2012).  By harnessing this knowledge and 

educating those that own and use the resource, the trade could incentivize conservation of 

these valuable commodities (Rhyne et al., 2012b). Given this high price, collection of these 

Figure IV. Sustainability of fisheries varies drastically by geographic regions. Fisheries in Indo Pacific countries are 

considered unsustainable (red) due to the lack of fishery management and complex supply chains which make traceability 

difficult. Fisheries in Hawaii, Australia, and Fiji are sustainable because they are comprehensively managed and have 

simple, direct supply chains. Figure adapted from Cairns Marine. 
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animals also adds value to the collection sites which, as mentioned previously, are typically 

in impoverished areas (Rhyne et al., 2012b). Additionally, the industry is an example of a 

high value, low volume fishery which is ideal for conservation (Green 2003, Rhyne et al., 

2012b). In general, this means that relatively few animals can be harvested, while still 

supporting livelihoods and meeting industry demand. 

CREATION OF LIVELIHOODS 

The collection and export of ornamental animals brings income to impoverished and 

often remote areas that have limited options for alternative livelihoods (Holthus 1999; 

Bunting et al., 2003; Wabnitz et al., 2003; Rhyne et al., 2014). In many cases, if collectors 

were not in the aquarium trade, they would have to resort to more destructive activities like 

coral mining or blast fishing for food fisheries (Wabnitz et al., 2003). Instead, the 

ornamental trade provides collectors with a way to support their families, while also giving 

them an incentive to preserve the ecosystem so they can utilize the resource for years to 

come.  

CONSERVATION PROJECTS 

In recent years, companies have been contributing to conservation projects 

voluntarily. A company out of Fiji, Walt Smith International, is in the process of setting up 

a nonprofit organization for coral reef restoration. The project’s website, ReefProject2.com, 

gives the mission statement: “To promote the sustainable management and conservation of 

global marine ecosystems, develop aquaculture and mariculture programs for the protection 

of the environment, and contribute to rural communities through training and economic 

support”. Projects such as these are created from a respect for the resources and a desire to 

give back to the community and environment. Environmental work is also done in 

Australia, where exporting company Cairns Marine conducts voluntary research to ensure 

their collection practices are not negatively impacting the environment. For over 20 years, 

Cairns Marine has worked with the Australian government to conduct site surveys and 

stock assessments in their collection zones. The government uses this information to inform 

management decisions and it provides data for the trade as well as researchers working in 

that area. Many industry leaders want to have an active hand in coral reef conservation, 
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restoration, and research which is a desire that can be leveraged to make a big impact 

moving forward. 

ADVANCEMENTS IN AQUACULTURE 

Ornamental aquaculture has made important strides in recent years. While less than 

10% of traded aquarium species are produced in captivity (Wabnitz et al., 2003; Tlusty 

2002), the number is increasing each year. Not only does ornamental aquaculture provide 

knowledge that could be used in food fish aquaculture, it also can be used to save species on 

the brink of extinction (Tlusty 2002). The banggai cardinalfish is a unique species, endemic 

to the Banggai islands of Indonesia. Due to collection pressures, the banggai cardinalfish is 

listed by the IUCN as “endangered” (Allen & Donaldson 2007). In recent years however, 

the industry has ramped up aquaculture and mariculture production in an attempt to allow 

wild populations to recover. Aquaculture is an industry initiative to relieve wild 

populations, while still maintaining consumer demand and producing jobs. If it is done in 

source countries, it can still contribute to local economies by replacing collection jobs with 

culturing jobs (Rhyne et al., 2014).  

EDUCATION, RESEARCH, AND INSPIRATION 

Another benefit to the marine aquarium trade is that educates hobbyists about coral 

reef ecosystems they might otherwise never see. By peeking interest and inspiring 

individuals to learn and care about coral reefs, the trade bridges a connection between the 

developing world and the developed world (Rhyne et al., 2014). Raising awareness of coral 

reef threats is necessary for their conservation, and the aquarium trade provides a way to 

accelerate that. Additionally, the import of coral reef species allows them to be studied by 

researchers who would otherwise not have access to these animals. Even hobbyists have 

contributed to the knowledge regarding animal behavior, feeding, and reproduction, just by 

observing the species in their tanks (Bunting et al., 2003). Public aquariums are also a 

stakeholder of the aquarium trade and are well suited to educate and inspire the public to 

learn about coral reefs (Rhyne et al., 2012b, Tlusty et al., 2013; Tlusty et al., 2017). Public 

aquariums rely on wild collection to fill their exhibits, and they have a large platform to 

encourage sustainable collection and handling (Rhyne et al., 2012b, Tlusty et al., 2013; 
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Tlusty et al., 2017). If the general public was well informed, hobbyists would learn that they 

can use their buying power to shift the trade towards sustainable practices.  

Negative Impacts of the Aquarium Trade  

While the aquarium trade has the potential to make substantial contributions to coral 

reef conservation and community development, there are several challenges that keep this 

from being a reality in some regions. 

DESTRUCTIVE FISHING 

By far the most well publicized issue caused by the MAT is the occurrence of 

destructive fishing.  Destructive fishing refers to actions that cause damage to the habitat, 

target species, as well as non-target species (Pet-Soede & Erdemann, 1998). In the aquarium 

trade, the most common destructive practices are the use of cyanide and the breaking apart 

of coral to capture fish hiding within (Bunting et al., 2003; Wabnitz et al., 2003). Cyanide is 

used to anesthetize fish, making them easier to capture (Wabnitz et al., 2003; Bunting et al., 

2003). This method is non-selective, meaning that even unintended species are affected by 

its use (Wabnitz et al., 2003). While low doses of cyanide merely stun fish, an overdose will 

cause mortality (Pet-Soede & Erdemann, 1998; Wabnitz et al., 2003, Bunting et al., 2003). 

Capture with cyanide causes stress which weakens the immune system, can cause chemical 

burns, and increases susceptibility to infection (Schmidt & Kunzmann, 2005). Furthermore, 

fish collected with cyanide often show up to 80% latent mortality, dying during transit or 

within a few weeks of collection (Wabnitz et al., 2003; Bunting et al., 2003; Dee et al., 2014). 

Similarly, the use of cyanide destroys coral, causing loss of zooxanthellae or complete coral 

death depending on concentration and length of exposure (Jones & Steven, 1997, Dee et al., 

20014).  

Cyanide fishing occurs only in the Indo Pacific, in Indonesia, the Philippines, and 

Malaysia. While its use is illegal, enforcement is weak and many collectors make so little 

money, they must resort to using cyanide to catch a higher volume of fish (Bunting et al., 

2003, Wabnitz et al., 2003). When the reef is damaged, the fish will leave, causing the 
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collectors to go out further, poisoning new reefs with cyanide and exacerbating the problem 

(Bunting et al., 2003; Wabnitz et al., 2003). 

LACK OF DATA 

Cyanide fishing may be the most popularized issue regarding the aquarium trade, 

but a far more substantial problem is a lack of data. Because there is little government 

regulation in ornamental collection and trade, proper documentation has never been 

mandated. There is no record of how many species are collected, how ecosystems and 

populations are impacted by the trade, how prevalent cyanide fishing is, mortality rates 

along the supply chain, or even the volume traded globally (Rhyne et al., 2017).  

Most of the available data is trade data, not collection data (Militz et al., 2016). 

Internationally traded animals are tracked by tools like the Convention on International 

Trade in Endangered Species of Wild Fauna and Flora (CITES), which is an international 

government agreement that ensures that the trade of wild animals and plants does not 

threaten their survival. While a few aquarium species like stony corals, giant clams, and 

seahorses are monitored under CITES, the majority of ornamental species are not listed 

(Rhyne et al., 2017). Similar regulatory documents or invoices can help quantify the volume 

traded, but there are substantial knowledge gaps which makes regulating to a sustainable 

level difficult (Rhyne et al., 2017). Additionally, these resources only track what has made it 

through the supply chain from exporter to importer. There is no method for tracking the 

total volume of fish collected globally because deaths that occur at the collection site, in 

transit, passing through middlemen, or at the exporting facility are often not recorded 

(Militz et al., 2016).  

Understanding how many animals are removed for the aquarium trade is a key issue 

when considering sustainable collection. Collectors in some regions do track and record the 

species they collect, but in places like the Indo Pacific where the majority of ornamental 

animals are sourced, there is no record of the quantity removed from the habitat (Rhyne et 

al., 2017). Even if there is a record of collection data, it does little good if there is no 

baseline knowledge of populations previously and currently on the reef (Green 2003). With 

no method for tracking species densities over time, and little understanding of life histories, 
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the trade cannot determine if they are impacting populations (Wabnitz et al., 2003). Since 

there are many outside factors that may influence populations, understanding population 

dynamics is essential to informing management decisions and keeping collection to a 

sustainable level. 

POOR HUSBANDRY AND HANDLING 

 As mentioned previously, supply chains and practices vary drastically by region. In 

some areas, lack of knowledge, resources, and infrastructure lead to poor husbandry and 

handling which can cause significant mortality for aquarium species. Issues may include 

poor water quality, extended transit times and long supply chains, overcrowded packing 

densities, and low quality holding facilities (Bunting et al., 2003; Schmidt & Kunzmann 

2005). Remote places often lack the infrastructure to build holding facilities and resort to 

keeping fish in overcrowded buckets or in plastic bags with infrequent water changes 

(Wabnitz et al., 2003). Post-harvest mortalities can be as high as 80%, especially in instances 

of cyanide collection (Bunting et al., 2003). Increase in mortality post-harvest means 

financial loss and added pressure to wild populations as collection must increase to make up 

for losses (Bunting et al., 2003; Schmidt & Kunzmann 2005). 

OVERFISHING 

Overfishing has long been a contentious issue in the marine aquarium trade. Because 

collection levels are unknown, there is no assurance that even fish seen in high abundances 

on reefs have sustainable populations (Green 2003). Several studies have indicated declines 

in specific species in a given area (ie. Yellow tangs in Hawaii; the banggaii cardinalfish in 

Indonesia; giant anemones in the Philippines) (Dee et al., 2014). This has led to the 

perception of ubiquitous overfishing for the aquarium trade industry which is difficult to 

defend due to lack of data in most locations (Dee et al., 2014). Species with wide geographic 

ranges are thought be less vulnerable than species that are endemic or found in within a 

limited area (Green 2003). Additionally, the trade targets both large volumes of abundant 

species, which fetch a low price in the market, and low volumes of rare species which bring 

a substantially higher price (Rhyne et al., 2012b, Green 2003). Both of these can be 

threatened by overcollection. Concerns are also expressed over the preferential selection of 



15 

 

juveniles, herbivores, and males in the case of sexual dimorphism (Wabnitz et al., 2003). 

Depending on the collection volume, the removal of these attributes could have impacts on 

ecosystem function (Wabnitz et al., 2003). 

There are methods that have been effective for controlling overexploitation in food 

fisheries such as total allowable catch (TAC) or fishing quotas. These tools are not feasible 

for the ornamental trade for several reasons. TAC volumes cannot be set without data 

indicating how many species are present on the reefs. Similarly, quotas are not feasible 

given that there are hundreds of different species collected in a given area. Creating quotas 

for each individual species would be an arduous task and impossible to monitor. 

Overfishing is best controlled with fishery management plans and government enforcement, 

which is lacking in most areas. 

COMPLEX SUPPLY CHAINS 

 The presence of complex supply chains is pervasive in Southeast Asia, the foremost 

supplier of aquarium fish. As mentioned, middlemen help remote collectors bring their fish 

to a centrally located exporter, but this service comes at a cost. As more middlemen enter 

the chain of custody, the more difficult traceability becomes. Each time an animal changes 

hands, it is consolidated with other animals that were caught on different reefs, by different 

collectors, by different methods of collection (Dee et al., 2014). This makes it impossible to 

keep fish that were harvested sustainably separate from those that were captured 

unsustainably (Dee et al., 2014). Furthermore, concentrations of cyanide decrease with time 

and are increasingly difficult to detect in longer supply chains (Dee et al., 2014). This would 

make attempts to monitor destructive fishing through cyanide testing more difficult if it was 

implemented (Dee et al., 2014). Another challenge created by long supply chains is the 

increase in mortality (Dee et al., 2014). Increased transit time increases stress, and when 

combined with the poor level of care that is often supplied by middlemen, can substantially 

increase mortality (Schmidt & Kunzmann 2008). Finally, the more people entering the 

supply chain the less money that is available to all players. This leads to an undercutting of 

collectors, as will be discussed below. 

SOCIO-ECONOMIC CONCERNS 
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One issue that often gets overlooked is the welfare of workers, particularly those in 

low-income exporting countries. While the trade provides livelihoods for thousands of 

people in coastal communities, these workers are not always paid a livable wage, or 

protected by safety measures.  

Generally, collectors are paid by the quantity of animals they collect, with prices 

varying based on popularity and demand (Wabntitz et al., 2003). In places like Fiji where 

collectors work directly for an exporter, they can earn an income many times the national 

average (Green 2003). In the Indo Pacific where middlemen are present, collectors earn 

much less, sometimes as little as $50USD a month (Green 2003; Wabnitz et al., 2003). A 

study in the Philippines showed that of the price paid for a given fish by an exporter, 85% 

went to middlemen and 15% went to the collectors (Wabnitz et al., 2003). The more 

middlemen in the supply chain, the greater the price discrepancy is (Wabnitz et al., 2003). 

Similarly, there is a large “economic disparity” between exporting and importing countries 

that adversely affects the poorer exporting countries (Dykman 2012). An example from 

Indonesia demonstrates this, as a collector will earn approximately $0.10USD for a 

clownfish, but a retailer will sell it for upwards of $12.50USD (Wabnitz et al., 2003). 

Additional examples can be seen in Table I. The low prices paid to collectors compound the 

problems of overfishing and in certain cases cyanide fishing, as collectors need to capture 

more animals to make more money. 

Table I. Example of the disparity between prices paid to various members of the supply chain in the Indo Pacific. 

Graphic by Cairns Marine. 
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 An additional problem affecting collectors in the Coral Triangle is the safety 

concerns related to their collecting activities. Education and training regarding diving safety 

is not common practice in the area, and as a result, injuries can be significant. The use of 

cyanide can cause health risks or even death and many collectors experience decompression 

sickness by diving too deep for an extended amount of time (Wabnitz et al., 2003). There 

are also reports of respiratory issues from using low quality compressors that can taint the 

air supply with oil (Wabnitz et al., 2003). In an industry centered on animal welfare, human 

wellbeing cannot be overlooked. 

LACK OF PUBLIC AWARENESS 

 All of the issues discussed are substantial challenges to creating a socially and 

ecologically responsible marine aquarium trade. These obstacles cannot be overcome 

without acknowledgment and there is currently a pervasive lack of public awareness. Much 

of the general public, and even many hobbyists, falsely believe that marine ornamental fish 

are bred in captivity. If this misguided notion is not confronted, the problems that affect 

collection and supply chains will continue indefinitely. These issues must be brought to 

public attention so solutions can be created and the trade as a whole can move towards 

more responsible and sustainable practices. 

Ecolabels and Reform  

THE POWER OF ECOLABELS 

 Ecolabels have been a powerful tool in industry reform in recent decades. Ecolabels, 

also referred to as eco-certifications or sustainability certifications, offer information 

regarding the environmental impact of a product or service (Gulbrandsen 2005). Disclosing 

this information can alter consumer behavior, for if they value the qualities represented by a 

label, they are more likely purchase that product over a non-labeled product (Gulbrandsen 

2005). By showing preference for certified products, consumers use their purchasing power 

to encourage companies to engage in sustainable practices and become certified to increase 

their share in the market (Gulbrandsen 2005). Many labels include standards for socially 

and economically responsible production, as well as environmental performance standards 

(Gulbrandsen 2005).  
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 A certification program is necessary to add value to higher quality products (in this 

case, sustainably caught and properly handled livestock). A fish captured with cyanide and a 

fish that is hand collected will often outwardly appear the same. A cyanide-caught fish may 

be active, alert, swimming, and eating just like its sustainably caught counterparts. It is 

really only the collector, and possibly exporter, who know how the fish was collected. 

Similarly, further down the supply chain, a fish may be handled with care, given optimum 

water quality, and have been packed in a way to reduce stress, but it may look 

indistinguishable from a fish that was kept in foul water, starved for days, and packed 

poorly. There is asymmetrical information in that the seller knows more about the quality of 

the fish than the buyer does at any given point in the supply chain (Akerlof 1970). 

Consumers will generally pay more for a higher quality item, but if there is no assurance that 

the item is of higher quality, the consumer will only be willing to pay a lower price (Akerlof 

1970). This drives the price of all fish down since consumers can not tell which is “good” 

and which is “bad” (Akerlof 1970). This predicament inadvertently eliminates the market 

for good fish, if those selling bad fish will make the same amount. To solve this problem, 

there must be a way to prove to consumers that an item was indeed handled sustainably and 

is of higher quality. This proof comes in the form of a guarantee, or certification, which 

vouches for the quality of the item, solving the problem of asymmetric information. For a 

label to work, however, the consumer must trust it. 

With an understanding of why certifications are important to an individual consumer 

purchasing an individual fish, it is now necessary to examine how labels can help an entire 

industry transform. There have been numerous instances of eco-certifications being used to 

verify natural resource products. The Forestry Stewardship Council (FSC) was among the 

first ecolabels and offered an assurance that FSC lumber promoted “environmentally 

appropriate, socially beneficial, and economically viable forest management” (Gulbrandsen 

2005). Similarly, the Marine Stewardship Council (MSC) has made strides in certifying 

sustainably caught seafood (Gulbrandsen 2005). A true example of a label transforming an 

industry can be seen in the dolphin-safe tuna label. In 1988, the Eastern Tropical Pacific 

yellow fin tuna fishery came under intense media scrutiny when a leaked video showed 

excessive dolphin bycatch by a tuna fleet (Teisl et al., 2002). The solution was a 

collaboration between the three largest tuna canneries to create a “dolphin safe tuna” label, 
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which ensured no dolphins were killed in the harvest of tuna (Teisl et al., 2002). Consumers 

showed strong preference for the label and, through their buying behavior, increased the 

market share of labeled canned tuna (Teisl et al., 2002). Following this, more and more 

companies signed on to become “dolphin-safe” verified, and an industry that was once 

under scrutiny became a success story. This case study shows that a change in consumer 

behavior can cause a change in manufacturer behavior and push an industry towards 

responsible practices (Teisl et al., 2002).  

HOW AN ECOLABEL CAN HELP THE MAT 

Similar to the yellow fin tuna fishery, the MAT is often under scrutiny from 

environmental groups. If an ecolabel could be created to address the deficiencies of the 

trade, consumer demand could push suppliers to adopt certified practices. An ecolabel 

provides information about a product which is especially important when purchasing a live 

animal. A 1997 survey by the Marinelife Dealers Association found that 100% of 

respondents thought a retailer should provide information regarding an animal’s country of 

origin, length of time at the facility, and feeding behavior (Shuman et al., 2004). In 

addition, 82% of hobbyists believed that retailers should stock only sustainably caught fish 

(Shuman et al., 2004). An ecolabel could help meet both of these demands: the provision 

for information and a guarantee of sustainable collection. A trusted label will inform 

hobbyists’ purchasing decisions by verifying animals that were collected, cared for, and 

transported according to a certain set of standards (Wabnitz et al., 2003). 

THE MARINE AQUARIUM COUNCIL 

With ecolabels available for countless industries, it is no surprise that a certification 

for the MAT was attempted in the past.  The Marine Aquarium Council (MAC) was a 

nonprofit organization that developed after a 1999 conference on marine ornamentals in 

Kona, Hawaii (Corbin et al., 2003). The Council’s mission was “to conserve coral reefs and 

other marine ecosystems by creating standards and certification for those engaged in the 

collection and care of ornamental marine life, from reef to aquarium” (MAC 2008; Vosseler 

2015). MAC sought to bring together industry (collectors, exporters, importers, and 

retailers) with other stakeholders (hobbyists, public aquariums, conservation organizations, 
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and government agencies) (MAC 2008; Vosseler 2015). The certification program was third 

party verified and encompassed three areas: Ecosystem and Fishery Management; 

Collection, Fishing, and Holding; and Handling, Husbandry, and Transport (MAC 2008).  

Each of these areas addressed the most severe deficiencies in the trade, the lack of data, 

destructive fishing, and poor handling procedures, respectively.  

MAC had industry-wide support at its conception and $15 million worth of funding 

from sources such as World Wildlife Fund (WWF), The Packard Foundation, and Pew 

Trust (Dennis Thoney, personal communication, May 9, 2017). With ambitious goals and 

industry support, the organization’s closure a short 10 years later seems inconceivable. 

Since its demise in 2008, no program has ever replaced it, leaving the industry with a lack of 

accountability and vulnerable to criticism from outside parties. In fact, MAC has not had a 

third party verifier in almost 10 years, but several industry players continue to voluntarily 

follow and mark their products with the MAC label to show that they are following the best 

practices. That the industry clings to the hollow shell of a failed certification program 

highlights the need for a functional system to replace it. 

Research Objectives and Methods 

Determining the feasibility of a new certification system led to three research 

objectives. The first was to learn the strengths and weaknesses of the MAC certification 

program and to conclude why it was unsuccessful. To accomplish this, it was necessary to 

speak with as many MAC certified companies as possible to learn their insights and 

perceptions. Additionally, speaking with MAC employees was important to gain an inside 

perspective on the organization and its program. To find MAC employees and certified 

companies, the MAC website, marineaquariumcouncil.org, was used. Several of the listed 

companies had since gone out of business, while others were not reachable due to their 

remote locations. Because of this, only the companies in the U.S., Fiji, and Australia were 

contacted. 

The next research objective was to determine if a new certification program is 

desired by the majority of the industry. Going forward, industry support and enthusiasm is 

essential, therefore to determine the level of support, it was important to speak with as 
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many stakeholders as possible and get representation from all relevant parties. This included 

members of the industry supply chain, researchers, public aquariums, and any other parties 

with a vested interest.  

If the majority of the industry did want another certification program created, the 

final research question examined which qualities have to be present to make a new system 

functional and successful. For this question, it was important to have a broad audience, 

both companies that had been MAC certified, and those that were not but wished to be 

apart of a future certification. Again this aimed to encompass representatives from the 

entire supply chain including collectors, exporters, and importers.  

Using the following three research objectives, informational interviews were 

conducted with industry stakeholders. 

1. What were the strengths and weaknesses of the MAC program? Why did it fail?  

2. Given the current state and perception of the industry, is a new certification program 

necessary? Why or why not? 

3.  If it is necessary, what would have to change from the MAC program for a new 

system to be functional and successful? 

Interviews were semi-structured in that questions were asked in the order listed 

above, but respondents gave free-form responses, in as much detail as they wanted.  The 

focus of this study was not on obtaining quantifiable data, but rather to elicit responses 

consisting of as much information as possible from which themes and patterns could be 

extracted.  

Results and Discussion 

In total, 36 interviews were conducted. For the full list of respondents and their affiliation 

with the industry, see Appendix I.  Upon completion of the informational interviews, 

themes were identified and summarized below. 

Research Objective 1: MAC’s Strengths and Weaknesses 

MAC’S POSITIVE IMPACTS 
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 Some respondents did state that MAC served its function to protect the trade from 

criticism by demonstrating that there were guidelines and verification of best practices. 

Having unifying standards that could be confirmed by a third party, showed that the 

industry was taking steps towards accountability. One respondent also stated the program 

helped alleviate the issues caused by middlemen, allowing honest, hardworking, and 

sustainable collectors to have a chance. Several believed the fundamental ideas behind 

MAC’s system were great and that the three core standards aimed to address the three 

biggest problems in the industry, namely lack of fishery management, destructive fishing, 

and poor husbandry. Additionally, MAC was praised for representing a diversity of interests 

including stakeholders from the industry, government agencies, conservation organizations, 

public aquariums, and researchers.  

MAC’S MISTAKES   

In all interviews, the discussion of MAC’s shortcomings prompted a much more robust and 

detailed conversation. While there were a wide variety of examples given to explain the 

program’s pitfalls, clear themes and patterns emerged within the responses. Upon reflection, 

it appeared that MAC made three critical mistakes in terms of the program’s structure, 

strategy, and economic foundation. These fundamental, misguided decisions in turn led to 

larger and larger problems, creating a negative ripple effect (Figure IV).

 

 

 

Figure IV. Diagram illustrating MAC’s key mistakes in structure, strategy, and the economic foundation of the program. 

The initial issue starts at the smallest circle in the center, and from that decision, larger and larger problems emerge.  
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STRUCTURE 

In order to sell a “MAC certified” animal, that animal had to be collected and 

handled by an entire supply chain of MAC certified companies. If the entire chain of 

custody is not certified, the animal cannot be sold as such. This was ultimately a good 

decision as it allowed for full traceability from collection to final sale. One of MAC’s key 

missteps, however, was in how they structured their certification process. MAC spent 

considerable time and money advertising the release of their label, which led to substantial 

consumer demand. To meet this demand, domestic retail stores wanted to become certified 

so they would be able to carry MAC certified animals. MAC began certifying retail stores, 

but because they did not certify collectors first, there was no certified livestock entering the 

market. This led to a significant problem in that after advertising the certification and 

creating consumer demand, consumers could not actually find or purchase MAC certified 

animals. This led to consumer mistrust of the label. MAC became seen more as a marketing 

ploy that was created to appease industry critics, rather than a viable and functional 

program. When consumers lost faith in the label, it led to a pervasive loss of industry 

support. Companies at all levels of the supply chain wanted to be able to meet the hobbyists’ 

demand, but because MAC certified the chain of custody in reverse, there was a 

fundamental issue in supplying these animals.  

STRATEGY 

 The strategical mistake MAC made was significant. As mentioned previously, 

ornamental fisheries around the world range in their sustainability. Since the majority of the 

trade’s problems come from the unsustainable fisheries of the Indo Pacific, MAC chose to 

start certifying in that region so they could tackle the biggest issues first. This was a severe 

mistake. MAC was a small, brand new organization that did not have the experience or 

bandwidth to transform the practices of 85% of the industry. Only a few companies in 

Southeast Asia became certified, but because MAC did not have the capacity for consistent 

monitoring, there were suspicions that even certified companies from this region were not 

engaging in the best practices. Many Indo Pacific MAC fish were still of poorer quality, 

leaving people to assume that they were collected with cyanide or poorly handled, despite 

the certification. This was detrimental to the industry as these animals were carrying a MAC 
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label, but were poorer quality than other non-certified animals from different regions. As 

mentioned previously, consumers must trust that ecolabel represents a higher quality 

product in order for them to pay more. When experienced showed that MAC animals were 

not of superior quality, it once again led to a consumer mistrust of the label. When the 

buyers were no longer supporting certified product, the industry lost faith in the program 

and lost incentive to become certified. 

ECONOMICS 

 The last key mistake that MAC made was in the financial attainability of the 

program. The cost of certification was extremely expensive, sometimes upwards of $15,000. 

For the remote, low-income regions that are common to the industry, this was not feasible. 

Only the people who could afford to become certified did so, leaving out companies who 

were operating sustainably but were unable to meet the high costs. Additionally, many of 

their standards required additional investment, like the building of MAC approved holding 

systems. Other regulations were extremely stringent and cost prohibitive. The organization 

required extensive paperwork, unreasonably low mortality limits, and had extremely strict 

traceability standards which were not feasible for all to meet. Because the certification was 

not financially attainable to most, too few companies became certified and MAC was seen 

more as an elite club, rather than a true sustainable network. Over time, the organization 

was not financially stable. When the grant money ran out, MAC depended on new 

certifications to keep it running, but with too few companies becoming certified, the 

organization could not support itself. The financial instability of the industry’s supporting 

body led to further loss of industry support.  

When asked why all of these misguided decisions were allowed to occur, the answer 

was ubiquitous: poor leadership. The founders of MAC were not industry leaders and they 

ignored stakeholder concerns every step of the way. Had the organization heeded the 

recommendations and addressed the concerns of industry leaders, stakeholders would have 

had more faith and personal investment in the program. Creating a program that does not 

benefit any of its participants is bound to fail, and without their support, an attempt to 

create change is futile. The reasons for MAC’s failure are likely an amalgamation of the 

reasons listed above with perhaps additional factors that have yet to be identified. Luckily, 
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this information provides a robust foundation in thinking about developing a future 

program. 

Research Objective 2: Is a certification necessary? 

        All but one of the respondents affirmed that a certification program was necessary for 

the industry. With ever increasing criticism from environmental groups and with increasing 

pressures on reefs, the industry feels it must protect its resources and its reputation. Each 

interviewee believed that a program should be developed, but that it must address the 

deficiencies of MAC’s program. In addition to industry members, public aquariums were 

very supportive of the creation of a new certification. Aquariums source their animals from 

the same ornamental fisheries and therefore have a vested interested in seeing a more 

sustainable aquarium trade.  

Research Objective 3: What would have to change for a new certification to be 

functional and successful? 

The easiest place to start in developing a new program is to retrace and reverse 

MAC’s mistakes that were outlined above. Small structural, strategical, and economic 

decisions, ultimately led to larger problems. A starting point for a new certification should 

be to tackle the low hanging fruit and address the smallest issues first. By simply correcting 

the initial problem and fixing the first step in the chain reaction, the entire chain will be 

fixed. 

Structural: To address this concern, it is necessary to ensure that collectors are certified first. 

There must be a substantial number of certified operators at one phase of the supply chain, 

before moving on to the subsequent phase. It is important to create a network of certified 

parties so forming sustainable supply chains is simple. This will allow there to be substantial 

supply to meet consumer demand. 

Strategical:  The most significant recommendation would be to start certifying regions that 

are following the best practices: Hawaii, Australia, and Fiji. By starting the certification in 

those regions which are known for having higher quality livestock and better practices, the 

label could gain a positive reputation that would set it apart from non-certified fish. Once 
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the program is established with good support, efforts could move to the more problematic 

regions and develop creative solutions to assist them in meeting baseline standards.  

Economics: The program must be attainable for all members. There are several ways to 

accomplish this. One method is to have a sliding scale where the price of certification 

changes based on the volume of business a company does. Smaller companies would pay 

less, making the certification feasible. Additionally, standards must be attainable so 

implementing them is not cost prohibitive. It is necessary to work with the industry to 

determine what is practically and financially feasible. This will make certification a reality 

for anyone who is willing to meet the standards and will create a more sustainable industry 

overall. 

In addition to addressing the key mistakes made by MAC, a certification must 

address all of the deficiencies in the trade. MAC attempted to tackle the biggest issues of 

lack of management, destructive fishing, and poor husbandry, but was ultimately 

unsuccessful. To create a transformation and push the industry towards sustainable 

practices, the following components are essential: 

1. Science based management: The trade has a deficiency of collection data that must 

be remedied. A scientific approach will include regional area management plans that 

are created with the local people, ensuring they adhere to cultural traditions and 

benefit the community. Additionally, stock assessments must be conducted regularly 

to determine how populations are changing over time. Creating a baseline for key 

species will help inform management decisions and allow for adaptability as 

conditions change in the future. If possible, total allow catch limits should be set for 

the most traded species to avoid overexploitation. Additionally, companies should be 

required to record and publish collection and mortality data, at every phase of the 

supply chain.  Quantifying how many animals are collected is an important step to 

ensuring sustainability.  

 

2. Environmental welfare: It is obviously essential that all ornamental fisheries have the 

knowledge, training, and resources to collect sustainably. This may involve training 

sessions in Indo Pacific countries to teach collectors how to use nets instead of 
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cyanide. The aquarium trade must become a steward of the environment, ensuring 

that they are not contributing to environmental degradation and preserving the 

resource for generations to come. 

 

3. Animal welfare: All companies must have the knowledge and infrastructure to 

provide proper husbandry to all animals. Information should be disseminated to 

ensure the best known methods are used for acclimation, holding, feeding, and 

packing, at every phase of the supply chain. Reasonable mortality limits must be 

agreed upon and upheld.  

 
4. Social welfare: The addition of socio-economic standards to a certification is another 

necessary component. The trade must ensure that it is providing a livable wage in 

areas that are dependent on reef resources. This will create an incentive for 

stewardship, to protect the resources that support the communities’ way of life. 

Additionally, trainings should be conducted to ensure diver safety and minimize risk 

of injury when collecting. 

 
5. Flexibility: One of the keys to success is allowing for flexibility. Respondents 

believed that a program should set ambitious standards, but does not need to dictate 

how those standards are met. Instead, companies should be free to operate in 

whichever way is most feasible for them, as long as they are all producing the same 

level of quality. Additionally, as explain by Rhyne et al. (2014), sustainability is not a 

static destination; it is dynamic and ever changing. As new technology develops, as 

ocean conditions change, and as more effective methods are discovered, the 

standards of a certification system must be flexible enough to adapt. Most 

importantly, a program must be flexible enough to be implemented in all regions of 

the world. Creating a program that will only work the areas that are already 

following the best practices will not be effective at transforming the industry as a 

whole. A new certification must be adaptable to work in all regions of the world, 

including those that have less technology and infrastructure like the Indo Pacific. 

Global unity under all standards is essential in creating an effective program. An 

ecolabel needs to unify the trade and help lift the entire industry to a more sustainable level. 
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If every stakeholder, the environment, and the animals benefit, it will be a lasting program 

that truly makes a difference to the industry and the rest of the world.  

Conclusion & Future Plans 

One shortcoming of this study is a lack of input from the consumer side, and a 

gathering willingness to pay information is certainly something that should be done going 

forward. It is important to understand consumer’s desire for a certification program to make 

certain there will be a market for labeled goods. Additionally, this project did not speak 

with stakeholders in Southeast Asia. As they represent the majority of the industry, 

communications in the Indo Pacific must be conducted to ensure that a plan created by 

developed nations will function and serve in developing nations. Since the Indo Pacific is 

the region with substantial obstacles to sustainability, it is necessary to gauge stakeholder 

support and to ask their opinion on what is feasible for their companies. 

Despite the shortcomings, this project yielded valuable information regarding 

perceptions of the industry on the past and future of eco-certifications. It was also useful in 

understanding what must be accomplished for a new certification program to be effective. 

With this knowledge, and overwhelming industry support, the development of a new 

program is a realistic goal. If minimal funding is obtained, the project trajectory can 

continue and be well underway within a year. The tentative timeline for development can be 

seen in Figure V.  

 
Figure V. Tentative one year plan to pursue the development of an ecolabel for the marine aquarium trade. 
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The marine aquarium trade is an important industry in both developed and 

developing worlds. There are many benefits provided by the ornamental trade, but many 

shortcomings as well. Creating an effective ecolabel program will assist in addressing the 

deficiencies, and push the entire industry toward sustainable practices. To accomplish this, 

it is necessary to create a program that benefits all stakeholders and finds solutions to the 

trade’s problems. By developing a certification that benefits the people, the environment, 

and the animals, the industry can work towards a more sustainable future. 
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