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			Presentation

			The idea of offering the public a photographic guide to the endemic birds of Costa Rica arose from the aim of creating specific reference material for those interested in learning about, enjoying, and studying the birds that only inhabit the geographical region in which our country is located.

			This guide presents a compilation of useful data, in the first instance, for national and international birdwatchers interested in familiarizing themselves with the species described here in detail. However, it also constitutes source material on regional endemic birdlife for students, teachers, tourists, tour guides, professionals in the biological sciences, environmental specialists and members of the public interested in studying and researching birdlife and environmental conservation in general.

			It includes photographs and distribution maps of each of the 108 species described, along with general ecological aspects and keys to correct identification, including data on approximate distribution, typical behavior and feeding habits, as well as recommendations on areas for birdwatching and the recreational enjoyment of birdlife. It is a field or reference guide, offering technical information validated by different bibliographic sources, based on expert opinions and the experience from field observation. Furthermore, additional data related to the conservation status of each species has been included in this edition.

			The data included in the guide come both from interaction in the field with specialists (ornithologists, experienced birdwatchers, and nature guides, among others) and from specialized scientific literature. The photographs are intended to illustrate the wonderful experience that the moment of encounter represents for bird-lovers, in addition to the phenotypic characteristics that facilitate their identification in the field. The recapitulated material is also intended, in a broad sense, as a stimulus for the conservation of the habitat of endemic birds through the knowledge and enjoyment of birdwatching in all its forms. I hope you enjoy it.
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			Prologue

			Costa Rica is one of the most ecologically diverse countries in the Neotropics. Within its compact 51,100 km2 of continental and insular territory, dominated by elevation gradients and extensive and complex mountain ranges, to date, according to the Ornithological Association of Costa Rica (2021a), there are 923 species of birds, of which 108 are endemic to the region.

			The endemic areas of this country go beyond its borders and extend to neighboring countries, including El Salvador, Honduras, Nicaragua, Panama and Colombia. However, many species have narrow and sometimes unknown areas of distribution. There is an urgent need for research, not only on the natural history of these species, but also on their status and conservation needs. Leandro Arias took on the quixotic task of focusing on the endemic species of Costa Rica and compiling a photographic guide of great importance for increasing the availability of information on the distribution and natural history of these species and making it available to the public.

			There are considerable information gaps on endemic species, even though Costa Rica is one of the countries best known for its birdlife. In many cases, the exact distribution, conservation requirements, and basic population biology of these species are unknown. Scientific knowledge begins with the pleasure of casual observation that leads to questions being posed. Eventually, initial curiosity gives rise to the systematic production of data. Little by little, this information forms the basis on which management and protection policies are established. This progression begins with the popularization of science and the spread of scientific knowledge.

			On these grounds, this new ornithological guide contributes not only to increasing knowledge and making it accessible to the public, but also to highlighting the conservation needs of many of the endemic species. It is, therefore, hugely important to continually increase the popularity of ornithological knowledge. Hence, non-profit entities, such as the Ornithological Association of Costa Rica (AOCR, by its initials in Spanish), continue to support initiatives for generating and spreading knowledge of our diversity, and sharing it with the public, regardless of age or technical knowledge. The AOCR supports citizen science, outreach and scientific research activities in ongoing work that rests on the selfless effort of many people.

			Knowledge of diversity confers on us the responsibility to improve the protection and management of our biological resources, which are increasingly endangered by the inevitability of population growth and our increasing carbon footprint. However, spreading knowledge has the benefit of always leading to unexpected and hopeful consequences. The purpose of this guide is not only educational and informative; it is also expected to contribute to research by increasing the visibility of endangered species on which there is very little information.

			The culmination of years of Leandro Arias’ efforts coincided with pandemic, which highlighted our most pressing concerns and helped us redefine our priorities. Among these priorities is the fundamental importance of conservation efforts in Costa Rica, and the mandate to “not rest on our laurels”.

			Costa Rica continues to be a country of contrasts, where unique conservation efforts are confronted with an increase in the loss of species and the emergence of populist ideas eager to exploit our natural resources. It is, therefore, vitally important to provide the population with biological education.

			The pandemic once again revealed our fragile dependence on a healthy environment, as well as the fact that our enjoyment of nature is critical to our mental health, and that we could perhaps get by using fewer resources. Let us not forget these lessons.

			This book by Leandro Arias is thus a step in the right direction for continuing this selfless work of educating the public on the importance of conserving these species, as well as encouraging healthy interactions with nature.

			I invite you then to share the exciting experience of birdwatching, and to contribute, by spreading ornithological knowledge, to conservation efforts for preserving this unique and invaluable biological diversity.

			Gerardo Ávalos

			Atenas, November 2021

		

	
		
			Introduction

			The mainland of Costa Rica has been a biological bridge for millions of years, resulting in a high level of biodiversity. According to Meza (2001), “Once the isthmus emerged, the exchange and mixing of species began, from both North and South America” (p. 28). In addition, this author states that the geography of the Costa Rican mainland allows for vast ecological diversity, due to “physiographic and climate factors, as well as variations in altitude. The existence of passages that interrupt the continuity of the central mountain range creates an array of microclimates that favor the country’s wealth and diversity of vegetation” (p. 34).

			In this context, an ecoregion has been formed in southern Central America, with a diversity of ecosystems that are currently the permanent home of 108 of the 935 species of birds historically recorded for Costa Rica up until 2023, in an area measuring just 51,180 km2, which represents the Costa Rican mainland. According to Fagan and Komar (2016), in the northern ecoregion of Central America, between northern Nicaragua and southern Mexico, in an area measuring approximately 270,000 km2, a total of 849 species had been recorded up until 2016 and, of these, 41 had a restricted range; that is, they are endemic to that region. Therefore, even compared to other nearby geographical regions, the diversity of birdlife in Costa Rica, as well as the level of endemism, are undoubtedly among the highest in the Neotropics.

			According to the Ornithological Association of Costa Rica (2023b), the following areas of endemism are proposed:

			a) Mainland Costa Rica

			b) Cocos Island

			c) Highlands of Costa Rica and western Panama

			d) South Pacific lowlands of Costa Rica and western Panama

			e) Caribbean lowlands and foothills

			f) Other endemic areas

			The organization proposed in the previous classification is the theoretical foundation used in this guide for the description of the species. Each of the sub-regions corresponds to one or more life zones, which have geographical and ecological characteristics that are crucial for describing the distribution zone of the endemic species addressed. Figure 1 shows the map that sets out the approximate geographical zone covering each of the main areas of endemism:

			[image: ]

			Figure 1. Map with areas of regional endemism described in the text. 
Source: Based on description by the Ornithological Association of Costa Rica (2021b).

			In addition to the four areas described in the map in Figure 1, there are species present exclusively in the territory of Costa Rica and those described in the category “Other endemic species”, which describe species of a different range from the cases described above.

			The mountain system that crosses the territory of Costa Rica originates in the northwest with the Guanacaste volcanic mountain range and continues southeast to the Sierra Minera or Tilarán mountain range, the Central volcanic mountain range, and the Talamanca mountain range. The latter stretches towards Panama in the central zone, where it fades into being called the Central mountain range of Panama or Chiriquí (in green, in Figure 1).

			In the Pacific, the territory described comprises the lowlands and slopes from the mouth of the Tarcoles River in Puntarenas, towards the south, to western Panama (in light blue, in Figure 1). In the Caribbean, it encompasses the lowlands of south-eastern Honduras and eastern Nicaragua and extends southwards through the Caribbean in Costa Rica and Panama, even as far as north-western Colombia, for some species (in blue, in Figure 1). Cocos Island is a geographical unit independent of the mainland, located in the Pacific Ocean, approximately 550 km from the port of Puntarenas (in turquoise, in figure 1).

			The description of each species includes data on approximate distribution, as well as a distribution map based on the data provided by the field guide Birds of Costa Rica (Garrigues, 2007) and the field guides to the birds of Central America: Birds of Central America (Vallely and Dyer, 2018) and Field Guide to Birds of Northern Central America (Fagan and Komar, 2016). Confirmed data available on online platforms used by birdwatchers, such as Birds of the World, Avibase, BirdLife International and eBird, are also used.

			Furthermore, the description of each species includes details on their habits, behavior and physical characteristics, which help to observe and identify them. The header includes the approximate size in centimeters, in parenthesis, the common name in English, as well as the current taxonomic classification of the family, genus and species.

			The taxonomic criteria used are those employed by the Ornithological Association of Costa Rica (AOCR), a local body that follows the taxonomy established by the American Ornithological Society (AOS) (formerly the American Ornithologists’ Union AOU). The classification data refer to the list of Birds Endemic to Costa Rica and Range-Restricted in the Region, published by the Ornithological Association of Costa Rica (2021b).

			Likewise, the heading indicates the conservation status of each species in accordance with the criteria established by the International Union for Conservation of Nature (IUCN), considered the global authority on the protection of natural resources. For the bird species of Costa Rica, the criteria underpinning their conservation status are based on scientific studies demonstrating causes such as habitat loss, due to the expansion of human-related activities, deforestation and land use changes for agricultural activities and urban development. In the specific case of Cocos Island, invasive species are the main threat.

			The IUCN follows scientific criteria to develop the Red List of Threatened Species, which is based on an inventory of worldwide species and their conservation status. According to information provided by the IUCN (2023), the conservation status of species is determined according to the following criteria:

			Extinct (EX): when there is no reasonable doubt that the last individual has died.

			Extinct in the Wild (EW): when it is known only to survive in captivity or as a naturalized population (or populations) well outside the past range.

			Critically Endangered (CR): facing an extremely high risk of extinction in the wild.

			Endangered (EN): facing a very high risk of extinction in the wild.

			Vulnerable (VU): facing a high risk of extinction in the wild.

			Near Threatened (NT): does not qualify for the above categories but is close to qualifying for or likely to qualify for a threatened category in the near future.

			Least Concern (LC): has been evaluated against the Red List criteria and does not qualify for the above criteria. Includes widespread and abundant species.

			Data Deficient (DD): inadequate information to make a direct or indirect assessment of its risk of extinction.

			Not Evaluated (NE): its conservation status has not been evaluated before 2008. Includes the case of species that have been taxonomically reclassified in recent years.

			Studies should be conducted within a period appropriate to the life history of the species.

			It should be noted that the relatively limited range of species described here in itself represents a state of potential threat. Hence the importance of acquiring detailed knowledge of the situation of each of the 108 species.

		

	
		
			Taxonomic updates

			As is the case with other living organisms, the taxonomic classification of birds is being constantly updated. Therefore, every year species that were previously considered subspecies or isolated populations are recorded. Likewise, there are populations or subspecies that were previously listed separately, but recent scientific studies indicate that they should be considered as a single species.

			Every year specialized scientific organizations evaluate research carried out by ornithologists, in which they analyze characteristics such as differences in vocalizations, significant variations in DNA analysis, or morphological, behavioral or geographical isolation variations, among others. Based on these studies, they publish updated lists, although these do not always follow the same criteria, as they are compiled by different authors; this creates some confusion among those involved in birdwatching.

			As indicated in a previous section, the AOCR follows the taxonomic classification published by The Auk: Ornithological Advances, of the American Ornithological Society; this was the same source consulted for the descriptions of species in this book. However, other taxonomic publications are also an important influence on birdwatchers around the world; for example, the Cornell Lab of Ornithology, via its publication The Clements Checklist of Birds of the World, which has recently published taxonomic updates based on important scientific data, and which will probably also be adopted by other publications in the short term.

			Therefore, this book includes the description of some species that until recently were considered subspecies, but that in the most recent update of The Clements Checklist of Birds of the World (October 27, 2023) were incorporated as separate species and that, due to their range of distribution, conform to those described in this book, since they are regional species endemic to Costa Rica and western Panama.

			This edition includes taxonomic updates made in recent years, so some species (such as Myiodynastes hemichrysus) considered endemic in the AOCR list have been excluded in this edition, and others (such as Mionectes oleagineus and Pseudocloaptes lawrencii) have been added.

			Furthermore, the same source, in the taxonomic update of October 27, 2023, modifies the status of the populations of the species Megascops centralis, in the South Pacific, including it as an undescribed form, which means that it is requires further investigation to know if it is an undescribed species (Puntarenas Screech-Owl) or a subspecies of M. centralis.
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			Areas of concern

			The exceptional biodiversity of Costa Rica is under pressure from the constant expansion of human activities, as is most of the world. Population growth leads to exchanging natural ecosystems for farmlands and urban and industrial developments. 

			Despite current environmental regulations, these activities significantly alter the stability of natural ecosystems, due, in some cases, to the irrational exploitation of natural resources, and, in others, to the lack of knowledge of the advantages of certain natural spaces for the survival of particular species.

			Birds have been one of the most studied and widely known taxonomic groups in recent centuries around the whole world; they are, therefore, a good indicator of the state of the ecosystems and the changes they have undergone over time. 

			According to data from BirdLife International (2022) –a global organization for the protection of birds and their habitats -more than 160 bird species have become extinct in the last 500 years. Historically, this has occurred mostly on islands; however, there has been an increase in extinctions in mainland areas due to habitat loss and degradation.

			In global terms, according to BirdLife International in its publication State of the World’s Birds (2022), “… Nearly half of all bird species worldwide are declining, just 6 % of bird species are increasing”. The reduction in populations has not occurred only in species considered endangered; common or widely distributed species have also shown a sharp decline in their populations. 

			Species that are endemic or have a limited range of distribution are, by their nature, even more vulnerable to the decline of their populations, as they belong to a single ecosystem and, consequently, any change at the local level could result in huge environmental pressure on them.

		

	
		
			Causes of decline in bird populations

			The vast majority of the reasons for the population decline and extinctions mentioned above are related to human activities. In Costa Rica’s case, the main threats to endemic birdlife coincide with those indicated by BirdLife International. Among them, the following are highlighted:

			
					
Loss of forests and natural ecosystems. Although deforestation in Costa Rica has decreased significantly in recent decades thanks to government policies, practices linked to monocultures and extensive livestock farming are the main causes of the loss of natural ecosystems and the fragmentation of the habitat of endemic bird populations. Moreover, common farming practices involve intensive use of residual agrochemicals and machinery that contributes to soil degradation.

					
Invasive species and out-of-control domestic animals. Both in Costa Rica and worldwide, pets (especially cats) that are out of control are the main anthropogenic cause of mortality in wild birds. As proposed by Loss, Will, Loss & Marra (2015), in the United States, cats kill an estimated 1.4 billion to 4 billion birds each year. Therefore, the need for responsible pet ownership is imperative for preserving the dynamics of the food webs of ecosystems, through natural selection over time. On Cocos Island, in particular, species introduced by humans centuries ago (cats, rats, pigs) are the biggest threat to the three endemic species of birds, as well as to the rest, whether resident or migratory.

					
Transport, energy, industrial, agricultural and domestic infrastructure. Bird deaths occurring due to them being run over, or colliding with windows or other forms of infrastructure are increasing and have been documented by scientific studies. For example, according to Erickson, Johnson and Young (2005), “in the United States around 500,000 to 1 billion birds die each year from anthropogenic causes, by colliding with buildings, communications towers and power lines”. In the specific case of Costa Rica, no general data are available; however, several studies have been carried out in relation to collisions against windows, in areas of interest for birdwatching tourism, such as San Gerardo de Dota and Monteverde. In the latter site, according to data from Menacho (2018), “between March 2015 and February 2016, collisions with windows were detected in relation to 103 species”.

					
Illegal hunting, trading and possession of birds in captivity. Existing legislation in Costa Rica prohibits wildlife hunting, and also keeping wild animals in captivity. However, there is still an illegal market for birds and the looting of nests continues in rural areas where checks carried out by the authorities are scarce. Therefore, reporting by the general public is essential for the well-being of populations of endangered species. One of the most vulnerable endemic species as a result of this situation is the Black-faced solitaire (Myadestes melanops), which is kept as a cage bird in different parts of the country. Environmental education and complaints lodged by the public regarding these actions are fundamental for combatting this threat.

			

		

	
		
			Importance of bird conservation

			Birds play a crucial role in the sustainability of human activities and are present in the majority of ecosystems throughout the world. Their most important ecological roles include those of pollinators, seed dispersers, predators, and scavengers, among others. In addition to this, the part they play in the culture of humankind is remarkable, given that they have been present in the art, music, religious ceremonies, and literature of the majority of all civilizations.

			Likewise, there is a direct link between the state of the ecosystems and the conditions of bird populations. This can be justified by many reasons. Among the most noteworthy is the fact that the distribution of birds generally reflects that of many groups of wildlife. In this regard, BirdLife International (2022) highlights the fact that:

			Comprehensively assessing all biodiversity on earth would be prohibitively expensive and time-consuming, so it is necessary to identify taxa that can act as indicators for the overall health of the natural world. Although there is no perfect indicator taxon, birds are widespread, extremely well studied, have population trends that often mirror those of other taxa, and are responsive to environmental change, making them good candidates. By collating and analyzing bird data, we not only understand their condition, but also gain an unparalleled insight into the health of the natural world as a whole. In effect, birds act as barometers for planetary health, allowing us to ‘take the pulse of the planet’.

			On the other hand, birdwatching is an activity that wins over more followers each day all around the world. Faced with a society that is increasingly dependent on technological resources, people’s need for contact with the natural world is evident. According to BirdLife (2022), mental health is a recurring theme in modern society and birdwatching as a recreational activity has proven to be an effective tool for emotional well-being.

			There is growing evidence that interacting with wildlife, and birds in particular, can have a positive impact on human beings. A study carried out in the United Kingdom found that the abundance of birds was positively associated with a lower prevalence of depression, anxiety and stress. In a survey of more than 2,000 adults in the UK during the COVID-19 pandemic, two-thirds of those surveyed said they experienced greater enjoyment of life after watching and listening to birds.

			Recreational practices for active enjoyment in natural spaces, which, at the same time, ensure favorable ecological conditions for wildlife, are essential to people’s overall health.

		

	
		
			Bird conservation in Costa Rica

			Costa Rica is recognized worldwide for the diversity of its birdlife. This has contributed to the fact that, in recent decades, there has been keen interest in ornithological research carried out by specialists from all over the world. However, the majority of the endemic species described in this book have not been the subject of detailed scientific studies that shed light more specifically on fundamental ecological aspects for their conservation.

			It should be noted that the geographical region in which the territory of Costa Rica is located is one of the areas with the highest density of endemic bird species in the world. Therefore, in addition to being an extraordinary area for the recreational enjoyment of birds, it is necessary to address the interest in birds based on research into their status as endemic species, in order to ensure the stability of their populations.

			An example of the above is the Cabani’s Ground Sparrow (Melozone cabanisi). This species is particularly vulnerable since its habitat has been progressively fragmented and destroyed, as it is mainly found in farmlands and scrubland in the country’s central region. In this highly sought-after area, agricultural regions have given way to residential developments and commercial buildings. Furthermore, none of the national parks or private nature reserves protect the habitat of the Cabani’s Ground Sparrow, as these ecosystems are undervalued for conservation. It is therefore necessary to study the usefulness of these areas in greater depth. In this sense, it is worth calling attention to the Cabanisi Project –led by Costa Rican researchers and aimed at the conservation of this species– which is an initiative that sheds light on the species vulnerability through citizen science activities, environmental education, and scientific research.

			Furthermore, although the Ministry of Environment and Energy (MINAE) is working on a plan to address the problem of invasive species on Cocos Island, to date no specific action has been taken in relation to one of the most egregious threats to three of our endemic species.

			In addition to these types of public and private efforts, since the 1970s a robust system of protected areas has been established in Costa Rica throughout the mainland and island territories, which currently safeguards the conservation of many of the species described here. However, the main challenge is the connectivity between these areas, which, in many cases, are isolated, and this represents an obstacle for species that undertake seasonal migrations, as is the case of most species of hummingbirds (Trochilidae), the bellbird (Procnias tricarunculatus) and the umbrella bird (Cephalopterus glabricollis).

			Moreover, deforestation in Costa Rica has decreased significantly in recent decades, greatly favoring the recovery of areas that were previously destined for the unproductive exploitation of pastures and crops. This has, without a shadow of a doubt, been one of the country’s greatest achievements in favor of its biodiversity. Despite these efforts, it is necessary to continue protecting, researching, and publishing objective data, to understand and face the global threats of each species.
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			Leslie Holdridge’s life zones system, which is based on key aspects such as the altitude, temperature and humidity of each region, indicates that there are 12 life zones in mainland Costa Rica. According to Meza (2001):

			Holdridge’s classification is the most widely used and is based on studies carried out over several years on the behavior of these variables. The country has 12 life zones ranging from coastal landscapes to tropical tundra areas over 3,000 meters above sea level (p. 39).

			Each one has a unique mix of species of flora and fauna that provide specific habitats for birds, and it is therefore very useful when in the field to bear in mind the life zone for the correct identification of the species. In addition to this, the mountain range system, made up of four predominant mountain ranges running in a northwest-southeast direction, plays a fundamental role, since it divides the whole length of the territory.

			For birdwatching, it is useful to consider the more simplified description provided by Garrigues (2007) that takes into account six life zones for Costa Rican birdlife: “The resulting differences in humidity and temperature between the lowlands and highlands on the Caribbean and Pacific sides of the country form the basis of the six main life zones” (p. 7). Figure 2 illustrates the life zones for the birds of Costa Rica described by Garrigues (2007) for our country’s mainland:

			[image: ]

			Figure 2. Map of life zones for birdlife in Costa Rica. Source: based on description by Garrigues (2007).
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			ach of these geographical areas proposed by Garrigues (2007) has specific characteristics that allow for a description of the range occupied by the different species of birds. Due to its importance for classifying the distribution of birds in this guide, a brief description of the most relevant aspects of each region is presented below.

			Caribbean Lowlands: this region has evergreen rainforests, with flat profile. With no significant geographical barriers, it is the widest area in this ecoregion. It has weak seasonality, high humidity and stable temperatures throughout the year. Outside of Costa Rica, continuity in weather conditions may be found from eastern Panama to southern Honduras. In Costa Rica, it covers most of the province of Limón, as well as the northern part of the provinces of Alajuela and Heredia.
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