INVASIVE ALIEN SPECIES: IMPACTS AND STRATEGIES FOR CONTAINMENT
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ABSTRACT
Invasive alien species represent one of the main threats to global biodiversity, impacting ecosystems, economic activities and public health. This article discusses the mechanisms of introduction and dispersion of these species, their ecological, economic and social impacts, as well as the management and control strategies employed globally. Biological encroachment can result in local extinctions, competition for resources, the spread of disease, and environmental degradation, directly affecting the stability of ecosystems. Emblematic cases, such as the Burmese python in the Everglades, hippos in Colombia and wild boars in Brazil, demonstrate the seriousness of the problem. Eradication, management, and prevention strategies, such as sanitary barriers, population control, and monitoring policies, have been implemented to mitigate the impacts of these species. An integrated approach and international cooperation are essential to minimize environmental and socio-economic damage. It is concluded that the effective management of invasive species requires continuous efforts based on scientific evidence to preserve biodiversity and ecosystem services.
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INTRODUCTION
Biodiversity represents one of the fundamental pillars for maintaining ecological balance, ensuring the integrity of ecosystems and providing essential environmental services, such as climate regulation, water purification, pollination of agricultural crops and biological pest control (Gaston & Spicer, 2004). However, the advance of human activities has caused profound changes in natural environments, resulting in the degradation of biological diversity. Among the main factors responsible for this decline are changes in land use, global warming, and, particularly worryingly, the introduction and dispersal of invasive species (IPBES, 2023).
Invasive species are defined as organisms that, when introduced outside their native range, are able to establish self-sustaining populations and exert negative impacts on recipient ecosystems (Essl et al., 2017). This phenomenon occurs due to the absence of natural predators, the competitive advantage over native species, and the exploitation of vulnerable ecological niches. The consequences of biological encroachment are diverse and can include competition for essential resources, predation of native species, transmission of pathogens, and structural modification of habitats, resulting in severe population declines or even local extinctions (Pyšek et al., 2020).
The expansion of invasive alien species has been largely favored by the growth of international trade, the intensification of tourism, and the increase in the global circulation of goods and means of transport. This process has accelerated the introduction of exotic organisms into different biomes, compromising entire ecosystems and reducing environmental resilience. In addition to ecological damage, biological invasions impose high economic and social costs, affecting productive sectors such as agriculture and livestock, in addition to impacting urban infrastructure and public health (Dechoum et al., 2024). The global financial impact of invasive species already exceeds the $423 billion mark annually, posing a significant threat to the economy and environmental sustainability (Deutsche Welle, 2023).
In Brazil, more than 500 invasive species have already been recorded, causing serious impacts on natural and productive ecosystems, especially in biomes of high ecological sensitivity, such as the Atlantic Forest, the Cerrado, and the Pantanal (Dechoum et al., 2024). Some of these species, such as the golden mussel (Limnoperna fortunei), which compromises water systems by obstructing pipes and impacting aquatic fauna, and the wild boar (Sus scrofa), which threatens native species and damages crops, exemplify the challenges posed by biological invasion in the country. These cases reinforce the urgency of implementing effective monitoring, prevention and control strategies, aiming to minimize negative impacts on biodiversity and associated ecosystem services.
In view of the growing threat posed by invasive species, it is imperative to expand scientific knowledge about the processes that govern biological invasion and its impacts, as well as to evaluate control and management measures capable of mitigating these damages. In this sense, this study is justified by the need to provide updated scientific evidence that can support public policies and strengthen environmental conservation initiatives.
Methodologically, this article is based on a systematic review of the scientific literature, complemented by the analysis of secondary data from recent research on biological invasions in different contexts. The main objective of this study is to examine the impacts of invasive species on biodiversity, identify the challenges involved in their containment and discuss effective strategies for the management of these invasions, thus contributing to the formulation of actions aimed at the protection of ecosystems and the preservation of biological diversity.

METHODOLOGY
This study adopted a methodological approach based on systematic review of the literature and analysis of secondary data, allowing a comprehensive understanding of the impacts of invasive alien species and the management and control strategies employed globally. The systematic review was conducted through the careful search and selection of scientific articles in widely recognized academic databases, including Google Scholar, Academia.edu and ResearchGate. The inclusion criteria favored studies published between 2020 and 2025, ensuring the incorporation of the most recent research on the subject. However, due to the conceptual and theoretical relevance of the problem of biological invasions, classic and fundamental references, regardless of the year of publication, were also considered in the analysis.
In addition to the review of academic literature, the research resorted to the analysis of secondary data from institutional sources and technical reports, as well as news published in the international and national journalistic media. The consultation of journalistic outlets allowed the obtaining of updated information on emblematic cases and management policies implemented in recent years, complementing the scientific literature with recent data on ecological, economic and social impacts. This strategy enabled a methodological triangulation, integrating empirical evidence and scientific analysis for an in-depth understanding of the phenomenon of biological invasions and the institutional responses aimed at their mitigation.

THE CONCEPT OF INVASIVE SPECIES
Invasive species are organisms introduced into environments outside their natural range that are able to establish, proliferate, and cause significant negative impacts on biodiversity, the economy, or human health. These introductions occur, most often, due to human activities, such as international trade, travel, and transportation of goods (Seebens et al., 2021). According to the Convention on Biological Diversity (CBD), an invasive species is one that, coming from a certain region, penetrates and acclimatizes in another where it was not previously found, proliferates uncontrollably and starts to represent a threat to native species, to human health and economy and to the balance of ecosystems, which it occupies and transforms in its favor (CBD,  2009).
It is essential to distinguish between alien and invasive species. Exotic, or non-native, species are those introduced into new regions where they did not occur naturally. However, not all alien species become invasive; many fail to establish themselves or do not cause significant impacts on new environments. On the other hand, invasive species are those that are exotic, rapidly disperse, and cause damage to ecosystems, the economy, or public health (Simberloff et al., 2013; Blackburn et al., 2019). According to an IPBES report (2023), more than 37,000 exotic species have been recorded in ecosystems around the world, and more than 3,500 of them have become invasive, causing severe impacts on biodiversity, the economy, and human health.
The process of biological invasion usually involves four main steps: (1) Introduction, when the species is transported to a new area; (2) Establishment, when the species survives and reproduces in the new environment; (3) Expansion, when the species disperses and increases its population; and (4) Impact, when the species causes significant changes in the ecosystem or human activities (Blackburn et al., 2019). The mechanisms by which invasive species are introduced and dispersed are varied, and are often mediated by human activities. International trade, for example, facilitates the accidental or intentional transport of species between continents through sea and air trade routes. Climate change has also contributed significantly to the dispersion of invasive species, by creating climatic conditions favorable to their survival and reproduction in new territories (Seebens et al., 2021). Other human activities, such as tourism, agriculture, and forestry, also promote the introduction and spread of these species by altering natural ecosystems and increasing environmental vulnerability to biological invasions (Hulme, 2021).
Invasive species can be introduced intentionally or accidentally. Intentional introduction occurs when species are deliberately transported to new regions for economic, ornamental, or biological control purposes. Accidental introduction, on the other hand, occurs without direct human planning, usually through sea, land, and air transport. A relevant example is the golden mussel (Limnoperna fortunei), whose eggs and larvae have been disseminated by ship ballast, causing serious impacts on aquatic ecosystems in the Americas (Dechoum et al., 2024). In addition, some exotic species kept as pets or bred for commercial exploitation end up escaping and establishing breeding populations in natural environments. Burmese pythons in the Everglades in the United States exemplify this situation, as the escape of specimens kept in captivity resulted in a snake infestation that severely damaged native mammal populations (The Guardian, 2024).
Traits that increase the invasive potential of a species include a high reproductive rate, broad tolerance to different environmental conditions, the absence of natural predators in the new environment, and the ability to compete effectively with native species for resources. These characteristics allow invasive species to spread rapidly and dominate new habitats, often to the detriment of native species (Catford et al., 2018). In addition, once established, these species can be extremely difficult to eradicate, making prevention and early detection the most effective strategies to mitigate their impacts (Colautti et al., 2004; Lowe et al., 2000).
Understanding these concepts is essential for the development of effective strategies for the prevention, monitoring, and control of invasive species, aiming to minimize their negative impacts and preserve biodiversity and ecosystem services (Early et al., 2016). Increasing globalization and environmental changes continue to favor the spread of these species, making knowledge about their ecology and management a priority for biodiversity conservation.

ECOLOGICAL IMPACTS OF INVASIVE SPECIES
Biodiversity loss is one of the most severe consequences of biological invasion, being widely documented in different ecosystems around the world. According to IPBES (2023), invasive alien species (IASs) directly contributed to about 60% of documented global plant and animal extinctions, being the sole cause responsible for 16% of these events. The impact is particularly critical in island ecosystems, where many species have evolved in the absence of natural predators and therefore show less resistance to competition and predation imposed by invaders. At least 218 invasive alien species have been identified as responsible for more than 1,200 local extinctions, a number that may be even higher due to the difficulty of tracking indirect impacts and the long duration of some population decline processes. The introduction of invasive predators, such as cats (Felis catus), rats (Rattus spp.) and foxes (Vulpes vulpes), has been one of the main factors in the population reduction of birds, amphibians, and small mammals on islands and fragile habitats, highlighting the role of IAS as vectors of biodiversity loss (IPBES, 2023).
The impacts of invasive species on ecosystems manifest themselves in different ways and can be devastating. One of the most significant effects is direct predation and competition with native species, as many ISAs become dominant due to the absence of natural predators. A notable example is that of the Burmese pythons (Python bivittatus) in South Florida, which have drastically reduced the populations of native mammals such as raccoons (Procyon lotor) and possums (Didelphis virginiana), affecting the entire food chain and ecological dynamics of the region (The Guardian, 2024). In addition, some invasive species not only interact directly with native species, but also modify the landscape and ecological dynamics of the places where they settle. The North American beaver (Castor canadensis), introduced to Tierra del Fuego in 1946, exemplifies this transformative capacity: by building dams, it alters hydrology, harms aquatic organisms, and affects sensitive ecosystems. Recent studies have identified more than 206,203 beaver dams in the region, mainly concentrated in areas of mixed perennial and deciduous forests on the main island, drastically modifying the environment and compromising native vegetation (Huertas Herrera et al., 2020).
In Brazil, the impacts of invasive alien species are also alarming. A survey conducted by the Chico Mendes Institute for Biodiversity Conservation (ICMBio, 2025) identified the presence of 290 invasive species in federal conservation units, of which 128 belong to fauna and 162 to flora. The study revealed that 72.3% of the units analyzed are home to IAS, representing a serious threat to native biodiversity. Among the most affected groups, fish stand out, with 60 invasive species, followed by invertebrates (36) and mammals (19). Tilapia (Oreochromis niloticus and Coptodon rendalli), originally from Africa and widely introduced for aquaculture, already affects 44 and 50 conservation units, respectively. Among the invertebrates, the Africanized bee (Apis mellifera) occurs in 108 units, while the mouse rodents (Mus musculus) and black rat (Rattus rattus) were recorded in 70 and 60 units, respectively. In the group of birds, the sparrow (Passer domesticus) stands out as one of the most widely distributed species, being present in 85 conservation units. These numbers demonstrate the breadth of the problem and the need for effective management strategies to contain the spread of these species and reduce their ecological impacts.
Another relevant impact of invasive species is the spread of diseases, both for native biodiversity and for human health. Many exotic organisms carry pathogens that can be lethal to local species, which lack natural defenses against these new threats. In addition, some invasive species act as vectors of diseases that directly affect human populations. Invasive mosquitoes, such as Aedes aegypti and Aedes albopictus, have played a key role in the spread of arboviruses such as dengue, chikungunya, and zika, representing a serious public health problem in several regions of the world (Dechoum et al., 2024). The introduction and uncontrolled expansion of these species demonstrate that the impacts of biological invasions go beyond biodiversity and reach sectors such as public health, economics, and food security, making the fight against invasive species a global priority.
The breadth of the ecological impacts of invasive species reinforces the need for effective prevention, control, and eradication strategies. The implementation of monitoring programs and the intensification of conservation policies are essential to mitigate the damage caused by these species. In addition, societal awareness and international cooperation are key to curbing the expansion of invasive alien species and ensuring the protection of global biodiversity.

ECONOMIC AND SOCIAL IMPACTS
Invasive alien species (IASs) generate increasing economic and social impacts, affecting productive sectors, infrastructure, tourism, and food security. The global economic cost associated with biological invasions is alarming: in 2019, losses exceeded US$ 423 billion annually, and this figure has quadrupled every decade since 1970 (IPBES, 2023). These costs include direct damage to infrastructure, losses in agricultural productivity, decline in fishing, investments in control and eradication, as well as indirect impacts on production chains and local communities.
The agricultural sector is particularly vulnerable to biological invasions, with severe losses resulting from the introduction of invasive species. In Brazil, the wild boar (Sus scrofa), a hybrid of wild boar and domestic pig, has caused destruction in crops and pastures, significantly reducing productivity and causing significant financial losses for rural producers. According to research carried out by several authors (Hegel et al., 2022), the presence of wild boars was identified in 1,152 Brazilian municipalities, with the highest concentration in the Southeast region (52.95%). The study revealed that, in the last 30 years, the expansion of these animals has accelerated, especially in the South, Southeast and Midwest regions, becoming a problem of difficult control for national agriculture.
In addition to the impacts on agricultural production, invasive species also compromise essential infrastructure, increasing operating costs and requiring constant investments in maintenance and damage mitigation involving billions of dollars spent annually on management and control efforts. For example, the invasive brown tree snake (Boiga irregularis) on Guam Island has caused extensive damage to power lines and biodiversity, costing millions in management (Orozco, 2025).
The golden mussel (Limnoperna fortunei), in another example, has been one of the main culprits in the infrastructure sector, clogging pipes from hydroelectric plants, water supply systems and cage fish farms. The biofouling caused by this species can generate daily costs of more than US$ 8,000 for cleaning in small hydroelectric plants and up to US$ 1 million per day in large plants such as Itaipu, due to the need to interrupt the turbines for maintenance (Dechoum et al., 2024). The contamination of water collection systems also requires costly measures to avoid collapses in the urban supply, making the control of this species a technical and economic challenge.
Biological invasions also represent a critical threat to island ecosystems, where native species have a high degree of endemism and a unique evolutionary trajectory. Islands are among the most vulnerable environments for IASs, which often cause local extinctions and trigger irreversible ecological imbalances. The economic impact of these invasions is equally significant: between 1965 and 2020, the global costs associated with invasive species on islands exceeded US$ 36 billion, covering direct damage and investments in control (Bodey et al., 2023). Governments and non-governmental organizations (NGOs) were the main responsible for the costs of these actions, highlighting the relevance of public policies and conservation initiatives in mitigating socioeconomic damage. Despite the increase in spending on the eradication and containment of HEIs, the effectiveness of these measures is still limited, underscoring the need for a preventive approach to minimize future losses.
Another sector heavily impacted by invasive species is tourism, especially in coastal and marine areas. The introduction of the sun coral (Tubastraea spp.), for example, has threatened local biodiversity and harmed activities such as fishing and diving, directly affecting the economy of communities that depend on ecological tourism. The uncontrolled proliferation of this species compromises reef ecosystems, reducing the attractiveness of tourist destinations and causing financial losses for tour operators and local fishermen.  (Arruda Jr. et al, 2022). This example reinforces that biological invasions do not only affect biodiversity, but also strategic sectors of the economy, requiring urgent measures to contain their expansion.
Given the scale of the economic and social impacts of invasive species, it is essential to strengthen public policies for prevention and control, in addition to promoting educational actions to raise awareness among different sectors of society about the risks associated with these species. The implementation of stricter sanitary barriers, the continuous monitoring of vulnerable areas, and investment in scientific research are fundamental measures to mitigate the damage and reduce the economic and environmental vulnerability caused by biological invasions.

EMBLEMATIC CASES OF INVASIVE SPECIES
Several notable cases of invasive species have been documented globally, highlighting the wide variety of ecological, economic, and social impacts they can cause. Some of these cases involve predators that have decimated native populations, while others are related to the degradation of ecosystems and the uncontrolled spread of exotic species into new territories.

GLOBAL CASES OF INVASIVE SPECIES
One of the most emblematic examples is that of the Burmese pythons (Python bivittatus) in the Everglades, Florida, United States. These snakes, which originated in Southeast Asia, were introduced to the local ecosystem due to their popularity in the exotic pet trade. With no natural predators and wide availability of prey, they quickly established themselves and caused the drastic decline of several species of native mammals, such as raccoons (Procyon lotor), opossums (Didelphis virginiana) and swamp deer (Odocoileus virginianus), affecting the entire ecological chain of the region (The Guardian, 2024).
Another iconic case is that of hippos in Colombia, illegally introduced by Pablo Escobar in the 1980s. After the drug trafficker's death, the animals escaped and began to reproduce uncontrollably, with no natural predators to regulate their population. Currently, it is estimated that there are more than 160 individuals in Colombia, threatening local biodiversity, altering watercourses, and contributing to the imbalance of aquatic ecosystems, in addition to posing a risk to human security (Hammer, 2024).
In Europe, the introduction of the North American raccoon (Procyon lotor) has generated growing concerns. Originally brought to hunting and to fur farms in the twentieth century, raccoons escaped and established self-sustaining populations. Germany, where the first release took place in the 1930s, remains one of the main distribution points of the species, which is currently spreading across several regions of the continent. These animals impact biodiversity by preying on bird nests, consuming hives, and transmitting zoonotic diseases, which poses ecological and management challenges for European fauna (Stope, 2023; Walton, 2024).
Guam Island represents one of the most severe cases of ecological impacts caused by invasive species. The accidental introduction of the brown tree snake (Boiga irregularis) in the 1940s resulted in the extinction of ten of the island's twelve native bird species in just four decades. This loss compromised the seed dispersal process, essential for the regeneration of native vegetation, leading to irreversible changes in the local forest. Despite an annual investment of approximately 3.8 million dollars in control measures, such as traps and poisons, the eradication of the snake is still a significant challenge, and its population remains estimated at more than two million individuals (Gorvett, 2024).
Another striking example occurs in Taiwan, where green iguanas (Iguana iguana), originally from Central America and the Caribbean, were acquired as pets and later released into the wild. With high reproduction rates—each female can lay up to 80 eggs at a time—and no natural predators, its population already exceeds 200,000 individuals. These iguanas cause damage to crops and compete with native species for resources, impacting forest and urban ecosystems (Wu, 2025).

CASES OF INVASIVE SPECIES IN BRAZIL
Brazil also faces significant challenges with invasive alien species. One of the most critical cases occurs in Rondônia, where wild buffalo pose a large-scale environmental threat. Introduced in the 1950s for meat and milk production, these animals reproduced uncontrolled after the failure of the agricultural initiative. Currently, about 5,000 individuals occupy protected areas, such as the Guaporé Biological Reserve (Rebio) and the Pedras Negras Extractive Reserve (Resex). With the ability to alter watercourses, buffaloes reduced the surface area of lakes by 48% in the transition between the Cerrado and the Amazon Forest, harming endangered species such as the Pantanal deer (Blastocerus dichotomus) and the jaguar (Panthera onca). If left unchecked, it is estimated that this population could reach 50,000 individuals by 2030. The Federal Public Prosecutor's Office has already filed a lawsuit so that the government of Rondônia and ICMBio implement urgent measures to mitigate these impacts (Neves, 2025; Cruz, 2025).
Another critical case in Brazil is the uncontrolled expansion of wild boar and wild boar (Sus scrofa), a hybrid between European wild boars and domestic pigs. The introduction of these pigs in Brazil occurred in the late 1980s and early 1990s, when some individuals were intentionally released for sport hunting or escaped from commercial farms. In addition, new imports and natural dispersion have intensified their proliferation, especially in the Cerrado, the Atlantic Forest, and the Pampa. Currently, these animals are present in all states in the South, Southeast and Midwest regions, with population densities ranging from 3 to 16 individuals per square kilometer, depending on the region. Wild boars are responsible for severe damage to agriculture, affecting corn, soybean, and sugarcane crops, in addition to competing with native species and causing soil erosion (Kmetiuk et al., 2023).
A relatively recent invasive species is the growing presence of the lionfish (Pterois volitans) on the Brazilian coast, which has worried researchers due to the impacts on marine biodiversity. Originally from the Indo-Pacific, it arrived in the Atlantic in the 1990s and, since 2009, has been spreading throughout South America. In Brazil, the first records occurred in 2020, but its accelerated expansion since 2022 already covers eight states, with specimens having been collected in Fernando de Noronha. . With no natural predators, highly adaptable and voracious, lionfish threaten native species and local fisheries. In addition to the risk of accidents with its poisonous spines, its presence can compromise fish stocks and harm fishermen. Invasion control depends on fishing and hunting of the species, an essential measure to preserve marine ecosystems and fishing activity (Stariolo, 2023).

THE NEED FOR CONTROL AND ERADICATION
The cases presented demonstrate the diversity of impacts that invasive alien species can cause in different environmental contexts. In many cases, the management of these species represents a significant technical and financial challenge, requiring joint efforts between governments, environmental organizations and local communities. Effective strategies include the creation of containment barriers, eradication programs, and environmental education to prevent new accidental or intentional introductions.
The worsening impacts caused by invasive species underscores the need for rigorous public policies and international cooperation to reduce their dispersion and minimize damage to biodiversity and human activities. The implementation of preventive measures and the strengthening of enforcement are essential to prevent new cases from becoming uncontrollable threats to ecosystems around the world.

MANAGEMENT AND CONTROL STRATEGIES
The complete eradication of invasive species after their consolidation in an ecosystem is, in most cases, unfeasible. However, when detected early, it is possible to restrict their dispersal and eliminate them before they become a widespread threat. In other scenarios, when eradication is not feasible, management strategies are implemented to contain its expansion and minimize its impacts on biodiversity, the economy, and public health. Control actions, therefore, seek to reduce the population density of these species to levels considered acceptable within the ecological and socioeconomic context (Teem et al., 2020).
In view of the severe environmental and economic impacts of invasive species, several methods have been employed to control them, including targeted eradication, population management, and prevention of new introductions. Eradication, although often difficult, has been successfully applied in some cases. In the Everglades, United States, controlled hunting has been a strategy to reduce the population of Burmese pythons (Python bivittatus), responsible for severe damage to native fauna (The Guardian, 2024).
Another example occurs in Taiwan, where the uncontrolled growth of the green iguana population (Iguana iguana) has caused significant damage to agriculture. In response, the government implemented a control program that provides for the slaughter of up to 120,000 individuals, with an emphasis on the use of methods considered humane. In 2024, approximately 70,000 iguanas were eliminated, with financial rewards of up to $15 per animal killed. In addition, authorities encourage citizens to report the location of nests, facilitating the removal of species before they reach reproductive age. Although controversial, this population control is seen as essential to avoid even greater impacts on biodiversity and the local economy (Wu, 2025).
In island ecosystems, where invasive species often lead to the extinction of native species, more drastic strategies are needed. On Marion Island, South Africa, the survival of the wandering albatross (Diomedea exulans) is threatened by an infestation of house rats (Rattus rattus), introduced in the 19th century by seal hunters. These rodents prey on eggs, chicks, and even adult birds, resulting in the death of thousands of individuals per year. As a response, an extreme strategy was adopted: the Mouse-Free Marion project, which provides for the bombardment of the island with poisoned baits to eradicate rats. With a budget of 26 million dollars, financed by government support and fundraising, this action seeks to restore the ecological balance of the island and ensure the survival of endangered species (Bedeschi, 2025).
Another example of large-scale control occurs in Australia, where wild camels (Camelus dromedarius) have become one of the most problematic invasive species. Introduced in the nineteenth century to aid in transport in arid areas, these animals now occupy more than 37% of the continental territory, with a population of more than one million individuals and the potential to double every nine years. The impact of camels is significant, including the destruction of vegetation used by Aboriginal communities, contamination of water sources, soil erosion and damage to rural infrastructure. Three main strategies have been adopted to control these animals: fencing off sensitive areas, live harvesting for trade, and land or air slaughter. Aerial culling, while controversial, has been considered the most effective and humane method to reduce population in remote areas, where individual removal would be unfeasible (NT.GOV.AU, 2025).
Public awareness and community engagement are essential to prevent and contain the spread of invasive species. Education campaigns inform about the risks of releasing non-native species, responsible pet ownership, and the need for precautions in transporting goods and travel. Local communities play an essential role in managing these species through cleanup, monitoring, and volunteer programs, which strengthen environmental stewardship efforts. In addition to population control strategies, prevention and proactive management are essential, requiring continuous monitoring and compliance with environmental legislation that restricts the trade and circulation of exotic species, reducing environmental impacts and preserving native ecosystems (Orozco, 2025).
Strict quarantine and inspection policies are also essential to prevent new introductions. New Zealand and Australia, for example, have adopted some of the strictest regulations in the world in this regard, imposing sanitary barriers and strict inspection protocols to prevent the entry of exotic species. These countries implement advanced environmental monitoring systems, which allow for early detection and rapid response to potential threats before they become established and become uncontrollable (Ingram, 2025).
The management of invasive species requires a combination of control techniques, preventive policies, and educational actions to minimize their impacts. Methods such as controlled hunting, use of poisoned baits, and aerial culling are necessary emergency measures in some situations, but in the long term, prevention and close monitoring are the most effective approaches to prevent further biological invasions. Additionally, international collaboration and the adoption of science-based strategies are essential to ensure that conservation efforts are successful. Increasing globalization and climate change make the challenge even greater, reinforcing the need for an integrated and coordinated approach to combating invasive alien species.

FINAL CONSIDERATIONS
Invasive alien species pose a growing threat to global biodiversity, compromising ecological stability, generating significant economic impacts, and affecting public health. This study demonstrated that the introduction and dispersal of these species occur predominantly through human activities, such as global trade, tourism, and land use change, enhanced by climate change. The impacts are diverse and complex, encompassing the predation of native species, habitat degradation, the spread of disease, and competition for essential resources, resulting in local extinctions and irreversible modifications to ecosystems.
The emblematic cases analyzed highlight the magnitude of the problem and the need for effective management and control strategies. International experiences show that the complete eradication of invasive species is rarely feasible after their consolidation in the environment, making it essential to adopt measures to prevent, contain and mitigate their impacts. Strengthening public policies, improving environmental legislation, and implementing monitoring and rapid response systems are key to reducing the spread of these species and minimizing the damage caused.
The research also highlights the importance of international cooperation and the engagement of society in the management of biological invasions. Educational programs and awareness campaigns play a crucial role in prevention, preventing new accidental introductions, and promoting a culture of environmental responsibility. In addition, the expansion of investments in scientific research on invasive species and their impacts can provide subsidies for the development of more effective strategies for the control and conservation of biodiversity.
Given the complexity of the topic, it is concluded that the management of invasive alien species must be continuous and adaptive, considering the specificities of each ecosystem and the dynamics of interaction between native and invasive species. The integrated approach, combined with policies based on scientific evidence and coordinated actions between governments, research institutions, and local communities, is essential to address this challenge and ensure the preservation of biodiversity and ecosystem services in the long term.
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