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Parrots have captivated human minds and hearts,
 for thousands of years. Records of parrots being kept as pets and companions stretch back in time across cultures and continents for millennia. Despite the enduring popularity of parrots as members of human households and families, surprisingly little is known about the lives and experiences of wild parrots. In Thinking Like a Parrot: Perspectives from the Wild, authors Bond and Diamond take on the immense task of elucidating aspects of parrot evolution, ecology, and behaviour that have largely remained inaccessible, endeavoring to fill a gaping niche of priceless information and insight about these charismatic organisms. 
	A collection of informative essays preceded by vivid vignettes of recollected experiences with wild parrots, Thinking Like a Parrot takes its readers down a logical path of immersion into the reality that parrots face. Unsurprisingly, our starting points are evolution and morphology, in a section that outlines the key, unique physical characteristics of parrots as a group, traces their evolutionary history from feathered dinosaurs to their current place in the known phylogeny, and paints the scene for parrot global expansion to the natural ranges with which we are familiar. The authors precisely highlight defining aspects of parrot bodies, brains, and sensory systems, especially those that are unexpected and uncommon in other birds, serving as a crash course of sorts to readers who may be especially unfamiliar with parrots and their peculiarities. The book then quickly moves on to the behaviour of wild parrots, with special focus on their methods of intraspecific communication, emotional and intentional expression, and body language commonly found across parrot species, including aggressive and affiliative displays, play behaviour, and others.
	The discussion that follows in the subsequent chapters revolves around the social structures and interpersonal relationships of wild parrot communities, and it is a highlight of the book as a whole. Several incredibly important points about the surprising aspects of how parrots relate to each other and form complex social structures are brilliantly and elegantly understated, e.g. “instead of a single persistent social structure, parrot groups adapt rapidly to changes in social and environmental contexts” (p. 61). Emphasis is placed on the importance of dyadic relationships between two parrots familiar with each other, on “those [bonds] with family, those with similar-aged friends, and those with birds more akin to business colleagues” (p. 60), and on the complex social structures observed. These observations, and the accompanying field studies that support them, are incredibly important and refreshing as such a perspective regarding parrot social structures is not always commonplace. Though complex and nonlinear dominance hierarchies for parrots have been previously suggested experimentally for keas (Tebbich, Taborsky & Winkler, 1996), several other studies have found dominance hierarchies to be mostly linear (e.g. in monk parakeets: Hobson, Avery & Wright, 2014; cockatiels: Seibert & Crowell-Davis, 2001; and budgerigars: Soma & Hasegawa, 2004). Yet several species of parrots pair for life, along with corvids and a number of other avian groups, and therefore the strength of the pair bond may be a key factor in determining the dominance relationships (e.g. Emery et al, 2007). Thus, it is conceivable that some parrot species’ social hierarchies turn out to be more complex than expected. As excellently expanded on by Bond and Diamond, such rich, flexible, and active social circles within the community structures of some parrot species are likely to be an influential consideration in examining what makes at least certain species of parrots as unique and surprisingly intelligent as they are. 
	The readers are next illuminated with the amazing as well as initially surprising cognitive abilities of parrot species and learns about a few of the many astonishing competencies that parrots have demonstrated and tasks they have solved - both in the wild and within research laboratories - before being confronted with the dangerous reality that we have created for modern parrots. The following essays describe - in impassioned but objective terms - the effects of human disruption on the ecological ranges, population size as well as stability, and ability to thrive of the vast majority of parrot species. From unintentional habitat disruption, active destruction of important resources, and the introduction of harmful species and disease to outright hunting, poaching, and culling, Bond and Diamond illustrate how human societies have affected the ecological balance of almost every species of parrot still in existence and caused the demise of many others. Before appendices filled with useful notes, scientific data, and other relevant information, the authors remind the readers of the cultural as well as emotional values of parrots in the collective human psyche and provide a warning that deeper understanding and attention to parrots and their realities are necessary to prevent the loss of these incredible animals.
	Throughout, Thinking Like a Parrot is richly crafted with vivid imagery and beautifully intricate prose, continually painting dynamic visions of observed and constantly occurring natural moments for the readers. An especially beautiful example meticulously describes the nightly roosting ritual of a group of crimson-fronted parakeets that call a massive palm tree by the Las Cruces Biological Station in Costa Rica their home. Over a handful of pages, the parrots’ bedtime routine is affectionately narrated and explained, a snapshot of a beautiful moment frozen in time forever for the benefit of the readers. Bond and Diamond share decades of patient and loving personal observations, peppered with relevant and timely field studies, and take readers around the world in search of a deeper understanding of these poorly understood, unique birds. It is a fast-paced, highly ambitious endeavor, every paragraph filled with knowledge and fun facts to arm a parrot enthusiast for weeks. The book is also replete with helpful and well-chosen figures and images, as well as laced with the dedication, fascination, and admiration evident from its authors. This book is clearly a labor of passion, intellect, and constant hard work.
	However, in comparison with the impressive accomplishments of the other chapters, those dealing with the cognitive and linguistic abilities of parrots in particular were somewhat underwhelming. Many of the topics discussed were not quite elaborate enough to fully convey the importance and delicate nuances of some of the key aspects in comparative cognition. Several assertions included within the context of describing the cognitive abilities of parrots, and the conclusions drawn from them, would not traditionally be considered entirely justifiable by those questioning the presence of such cognitive abilities in these species. Yet too many details run the risk of dampening the enjoyment of others. It is not an easy balance to attain, but it should be noted that the basis for ascribing a few cognitive abilities to parrots, such as possession of episodic memory, is drawn by analogy from studies carried out on other bird species, and conclusive evidence of these characteristics being found in parrots is lacking at present. Hopefully, this will inspire academics who are studying parrots to test these abilities specifically.  Likewise, the elimination of a few possible abilities from the repertoire of parrots is also based on experiments on other studied organisms, such as assertions that parrots lack theory of mind. It is always possible that the task or experimental conditions used were not conducive to unearthing evidence of an ability and that it may nonetheless exist. The tricky thorn in the rose for evidence of absence is not absence of evidence. 
	As authors who know her well (a former student and long-term colleague, respectively), we found it interesting to read Bond and Diamond’s characterization of Pepperberg’s contributions to the field of avian cognition, especially parrot cognition. In our view, a few aspects of her studies and Alex the parrot’s achievements are slightly mischaracterised. For instance, the model-rival technique that was so effectively used by Pepperberg as a training method was originally based on work by Todt, and it was a key aspect of the technique that Alex be primarily given the object in question after a correct vocalisation regarding it to strengthen the logical connection between his utterance and its representational equivalence. Additionally, the significance of Alex’s use of the word “none”, learned to describe the lack of similar characteristics in a same-different task, is also underplayed: his transfer of the learned word “none” from a lack of similar characteristics between two objects to a lack of objects correctly belonging to a specific category, and thus approaching a concept of “absence” or “zero”, as he later used it, is remarkable and unique. Furthermore, it is a mischaracterisation to state that Alex seldom initiated linguistic interactions: he would often spontaneously engage in word play, creating or learning new labels from previously learned labels, and question his trainers (and occasionally other parrots in the lab!) about the colours, materials, shapes, and labels of novel objects he encountered. On one occasion, Pepperberg asked Alex for the colour of an orange wooden square, and Alex told her, “you tell me what shape”. She did and asked for the colour again, and Alex said “tell me what matter” Again, she complied and asked for the colour once more. This time, Alex asked her “how many?” After being informed that there was one and asked for the colour again, Alex was still not cooperating, so Pepperberg told him that she was going to leave, and walked off… At this point, Alex called out “I’m sorry… orange!” 
Alex also sometimes showed evidence of untrained abilities that became the focus of investigation only after he had demonstrated them. For example, when another parrot in the lab, Griffin, was learning to count audible clicks, Pepperberg asked him to label “two” audible clicks, but he did not answer. She again produced two clicks and asked Griffin “how many”, but he did not respond… At this point, Alex butted in and said “four”. Pepperberg told him no, it was “two”, turned to Griffin again, and clicked two more times, to which Alex called out “sih” (his “six”). Pepperberg then noticed that Alex had been adding each of the sets of two clicks that she had been producing, and this realisation was the focus of subsequent studies involving Alex’s ability to add the number of objects or Arabic numerals hidden under two or three opaque cups, in sets totaling up to eight, with statistically significant accuracy (Pepperberg, 2006; Pepperberg, 2012). 
	Bond and Diamond have taken on a very ambitious task in Thinking Like a Parrot, shouldering the heavy responsibility of bringing so many commonly unknown aspects of parrots to light and in charming detail. The book is a fabulous read, with excellent starting points to enable readers to delve deeper into topics concerning the lives of wild parrots. Even as bird experts, we discovered many fascinating new details. It is a welcome, necessary and appreciated body of work; even long-time parrot owners and enthusiasts would be well served to read this book. 
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