The Fish Trade: a Brief Look at the Complex Impact of Captive and Wild Breeding on Fish Populations
Across the world, the aquarium hobby has grown in popularity. Though data is surprisingly sparse, one study estimates that 2,000 different species are traded in this international industry (Livengood & Chapman, 2020). It's unknown how many marine and freshwater animals are impacted by the industry, as both wild collection and captive breeding have the potential to help or harm all species in the region where a targeted species occurs (Teletchea, 2015) 
A widely held view among aquarium hobbyists (Aquarium Forum, 2013), their suppliers (Ora Farm, 2022) and those involved in captive breeding (Davey, 2021) is that captive breeding can broadly be said to remove stress from ecosystems in which ornamental trade animal species were previously removed from their natural environment. In reality, there is an incredibly vast diversity of habitats, species, demand fluctuations in response to changing supply, local economic factors, and collection techniques in play. These factors interact in complex ways to determine outcomes. Much of the relevant data needed to understand how the ornamental trade is affecting biodiversity worldwide is not being collected, leaving those who wish to study it largely helpless to do so (Biondo & Burki, 2020) Both captive breeding and wild collection can help or harm, and both must be closely monitored and regulated on a species-by-species basis in order to achieve favorable outcomes.
Wild collection of ornamentals occurs in both freshwater and marine environments. Marine fish are most frequently obtained from reefs, fragile ecosystems that are easily damaged during even relatively careful collection processes. Almost all marine fish in the aquarium trade are wild caught (Biondo & Burki, 2020), while most freshwater fish in the trade are captive-reared (i.e., living part of their life cycle but not all in captivity) or captive-bred. Both the reefs where marine fish are captured and the many different bodies of freshwater where collection occurs are spread across the globe, mainly in marginalized areas of the world where collecting fish for the aquarium trade represents one of the most viable livelihoods available. 
With so much money to be made in areas where achieving a basic sustenance level of income is not guaranteed, locals are extremely motivated to trade fish for cash. Ecological impact is a secondary concern. Poorer countries often lack the resources to prioritize species preservation. Some species have been overexploited to the point of near-extinction as a result of aquarium hobbyists developing an interest in them.
At the same time, some aquatic life can be collected sustainably. The people of an area may be able to profit from their natural resources indefinitely, giving them a profit motive to protect the ecosystem where high-value species occur and creating global interest in the unique wildlife of their region.
Kerala, a state on the coast of India home to an incredible number of colorful fish species, initially attracted the interest of Indian aquarium hobbyists. Over time, word spread, and an international market now exists for the many unique fish found here. A 2007 study found that, out of 114 fish being exported in the ornamental trade, 44 are endemic to this region, i.e., found nowhere else on earth. Another 35 are endangered, with 11 of those being critically endangered (Raghavan, 2007). There are few regulations on the wild collection of the fish of Kerala, and entrepreneurs are rushing to make hay while the sun is shining with little regard for the future of their biodiversity. Conservationists have urged commerce to halt while species recover, while government fishery officials publish papers in the name of public institutions downplaying the environmental issues unfolding around the people and animals of Kerala (Sirajudheen, 2014).
In Brazil, much of the forest is in danger as locals in dire economic straits participate in industries that decimate the environment. These industries, such as logging, also tend to disrupt traditional ways of life. In Barcelos, however, a red and blue fish has prevented this. Tribal groups in the area use sustainable methods to capture them, and the wild population remains stable. Trade in tetras has created thousands of jobs along the Orinoco and Rio Negro rivers, and provided them with an economic incentive to protect their forest (Evers & Pinnegar, 2019). Rio Negro alone is home to 1165 species of fish- an incredible wealth of biodiversity, all benefitting from the responsible capture and sale of ornamentals alongside the people groups living in the region (Beltrão, 2019). 
Unfortunately, this has been jeopardized as overseas captive breeding of tetras has developed. Because captive breeding technology is cost- and labor-intensive in early stages, hobbyists and entrepreneurs in wealthy areas tend to master it first. In this case, crucial ecosystems are in danger as demand for wild caught tetras falls.  The United Nations Convention on Biological Diversity states that profits from production of local species must benefit the regions where the species originates, but implementation of this policy remains far-off (Tlusty, 2001).
Establishing captive breeding of a new species is expensive, challenging, and fraught with failures (Raghavan, 2007). Because of these barriers, hobbyists and entrepreneurs in wealthy areas often figure it out first. Production of the species may leave the area where it naturally occurs, leaving regions once enriched by the aquarium trade with a decimated ecosystem and nothing left to show for it. It may also increase demand, further incentivizing unsustainable wild collection. Many captive breeding operations rely on periodic infusions of wild stock, and may launder this wild stock through their operation to present it to consumers and regulatory authorities as captive bred. However, the aquarium hobby has also participated in preserving a number of endangered species. Private aquariums can serve as a reservoir of genetic diversity and a safety net for species under threat, filling the gap created by the lack of funding relative to the massive number of threatened fish with high-quality citizen science.
Seahorses are under many threats. In many cases, captive breeding is one of them. One concern with "captive breeding" of seahorses is that pregnant males are easy to spot, and can be gathered from natural habitats before birth. The offspring may be presented as bred by the seller, but captive rearing still relies on wild stock for the sourcing of gestating males. Another is that, as it once did in the case of seahorses, the increased supply from aquaculture can increase the demand (Project Seahorse, 2009). Once a crowd of eager customers has assembled, economically insecure regions have a strong incentive to dramatically overexploit the coveted animals. Unless captive breeding both enriches the area where a species lives and provides a sufficient supply at a low enough cost to outcompete wild collectors on price, it has the potential to further endanger at-risk species (Project Seahorse, 2009).
Wild capture of the many species inside the family rainbowfish brought a number of species to the brink of extinction. Commerce in endangered species was restricted, and efforts to advance captive breeding were ultimately fruitful. Many species of rainbowfish are now available through sustainable captive breeding, sometimes in the area where the species are found. Indonesia, with its incredibly biodiverse freshwater fisheries (Freshwater Ecoregions of the World, 2019), hosts 70 endemic species of rainbowfish (Living National Treasures, 2016). Maja Aquarium in Indonesia, notably, has developed techniques for breeding 40 different species of them (Evers & Pinnegar, 2019). Although many species of rainbowfish remain threatened, the pressure of wild collection has been eased by regulation and captive breeding.
Monica Biondo, a doctor in fishery sciences and head of an environmental organization, has stated that the ornamental fish trade is critically unmonitored (Biondo & Burki, 2020). Fish and other animals in the ornamental trade can rarely be traced to their source. It's unknown how many are sold yearly, where they come from, or how they are collected. One study focusing on the aquarium hobby in Western Europe found that 67% of the fish traded in this area had never been evaluated in terms of conservation (Maceda-Veiga, Domínguez-Domínguez, & Lyons, 2014). This is the condition of any number of species found in aquaria.  
In Hawaii, extremely unusual pools host unique animals, significant in some Hawaiian legends (National Ocean Service, 2022). Anchialine pools are freshwater bodies connected to the ocean, through tunnels of volcanic rock or limestone. Salinity levels fluctuate greatly, as the movement of the ocean affects the mix of fresh and salt water. The species adapted to these environments are often endemic, unable to live elsewhere. There are only about 1000 anchialine pools on Earth (National Park Service, 2021). Six different species of shrimp have been found in the anchialine pools of Hawaii (Hawaii Department of Aquatic Resources, 2020). 
One of them, the opae ula shrimp, is collected for the pet trade. Significant numbers of these invertebrates are for sale online, but it appears almost all are wild-collected adults, as images of their stock virtually never show larval shrimp. Opae ula, and the other endemic shrimp species undoubtedly disturbed in the collection process, are crucial to the balance of their threatened ecosystem (Sakihara, 2015). It is well known that their ecosystems are vanishing as Hawaii becomes increasingly developed. Despite this, no confident estimate exists about their numbers in the wild, or about the way that wild collection is affecting them. 
Some hobbyists have developed techniques for breeding opae ula in captivity, and express hope that doing so can take pressure off their wild populations (Petshrimp, 2022). However, in the absence of data, it's impossible to know whether captive breeding has helped the shrimp in the wild, increased it by escalating demand, or harmed it by increasing demand. Despite having cultural significance to Hawaiians, ecological significance to one of the rarest types of ecosystems on the planet, and commercial value, no one knows the conservation status of opae ula. The state of opae ula in the wild is the state of most aquatic life in the ornamental trade: unknown.
Captive breeding is most equitable economically when it is performed in the same region where wild collection once took place, so that impoverished regions once enriched by overexploiting their natural resources can instead profit from sustainable aquaculture of the same species. Profits from production of local species should enrich the regions where the species naturally occurs, and should be ceased where it critically endangers an at-risk ecosystem preserved by sustainable wild collection (Project Seahorse, 2009). In cases where sustainable wild collection is not possible and economies depend on ornamental fish exports, centrally funded projects like the Mala Aquarium may allow for locals to continue to profit by investing in local biodiversity. The data gap in aquarium trade species must be addressed (Biondo & Burki, 2020). Thorough documentation of the ornamental fish trade followed by evaluation and regulation of each instance of either captive breeding or wild collection of an aquatic animal, with a broad view towards the human and ecological factors of the environment where production or collection is taking place, is necessary to ensure that the aquarium hobby does not destroy the very species it wishes to enjoy.
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