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Chapter 1: The Magic of Hummingbirds
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Nature's Most Extraordinary Aviators

In the quiet moments just before dawn, when the world holds its breath between night and day, something magical stirs in gardens across the Americas. A flash of emerald green catches the corner of your eye, followed by the distinctive whir of wings beating faster than the human eye can follow. You've just witnessed one of nature's most remarkable creatures: the hummingbird.

These tiny dynamos, weighing less than a penny yet possessing the aerial prowess of fighter jets, represent one of evolution's most spectacular achievements. To watch a hummingbird is to witness physics in motion, biology pushed to its absolute limits, and beauty distilled into its purest form. They are living jewels that have captivated humans for millennia, inspiring everything from ancient Aztec mythology to modern scientific research.

But what makes these diminutive birds so extraordinary? Why do they hold such a special place in our hearts and imaginations? The answer lies in their remarkable adaptations, their incredible life stories, and their unique ability to bring wonder into our everyday lives.

The Physics of the Impossible

Imagine trying to design a flying machine that could hover motionless in midair, dart backward without turning around, and accelerate from zero to thirty miles per hour in the blink of an eye. Engineers have spent decades attempting to create vehicles with such capabilities, yet hummingbirds mastered these skills millions of years ago.

The secret lies in their revolutionary wing design. Unlike other birds that primarily generate lift on the downstroke, hummingbirds have evolved a unique figure-eight wing pattern that creates lift on both the upstroke and downstroke. Their wings rotate nearly 180 degrees at the shoulder, allowing them to reverse thrust instantly. This biomechanical marvel enables them to perform aerial maneuvers that would make a helicopter pilot envious.

During normal flight, a hummingbird's wings beat between 50 and 80 times per second – so rapidly that they create the characteristic humming sound that gives these birds their name. During aggressive territorial displays or courtship dives, this rate can increase dramatically, with some species achieving over 100 beats per second. To put this in perspective, a human would need to clap their hands 4,800 times per minute to match even the slower wing-beat frequencies.

This incredible performance comes at a tremendous metabolic cost. A hummingbird's heart beats up to 1,260 times per minute during peak activity – roughly twenty times faster than a human heart. Their metabolism is so intense that they must consume half their body weight in nectar each day, supplemented by small insects and spiders for protein. If humans had a similar metabolic rate, we would need to consume approximately 155,000 calories per day.

Masters of Energy Management

Given their extraordinary energy requirements, hummingbirds have evolved remarkable strategies for energy conservation. Perhaps the most fascinating is their ability to enter a state called torpor – a controlled hypothermia that allows them to survive cold nights when food is unavailable.

During torpor, a hummingbird's body temperature drops from its normal 104°F to as low as 50°F, and its heart rate slows from over 1,000 beats per minute to fewer than 50. This dramatic physiological shift reduces their energy consumption by up to 95%, allowing them to survive periods when their high-energy lifestyle would otherwise be unsustainable.

Watching a hummingbird emerge from torpor is like witnessing a tiny resurrection. The bird appears almost lifeless at first, but gradually begins to shiver as it raises its body temperature. Within 10 to 30 minutes, it transforms from a seemingly inanimate object back into a hyperactive aerial acrobat, ready to resume its relentless pursuit of nectar.

This ability to regulate their energy expenditure so precisely has enabled hummingbirds to exploit ecological niches that would be impossible for other birds. They can survive in environments ranging from tropical rainforests to high-altitude mountain meadows, from desert landscapes to temperate gardens.

The Art of Precision Flying

To truly appreciate hummingbird flight, consider the precision required for their daily activities. When feeding from a flower, a hummingbird must maintain perfect spatial positioning while extending its needle-like bill deep into the bloom. Any deviation of even a few millimeters could mean missing the nectar entirely or damaging the delicate flower structures.

Their spatial awareness is so acute that they can remember the exact location of hundreds of individual flowers across their territory, along with the timing of each flower's nectar production. Research has shown that hummingbirds can recall when they last visited specific flowers and return precisely when nectar levels have been replenished – a cognitive feat that requires exceptional memory and spatial processing abilities.

This remarkable navigation system extends to their incredible migratory journeys. Ruby-throated Hummingbirds, weighing barely three grams, regularly fly non-stop across the Gulf of Mexico – a journey of over 500 miles across open water with no opportunity to rest or refuel. They accomplish this seemingly impossible feat by doubling their body weight with fat reserves and timing their departure to take advantage of favorable weather conditions.

A Sensory World Beyond Our Imagination

The hummingbird's sensory experience of the world differs dramatically from our own. Their vision extends into the ultraviolet spectrum, revealing patterns on flowers that are completely invisible to human eyes. Many flowers have evolved ultraviolet "landing strips" – patterns that guide hummingbirds directly to nectar sources. What appears to us as a simple red flower might display intricate geometric patterns when viewed through a hummingbird's eyes.

Their hearing is equally remarkable, tuned to detect the subtle acoustic signatures of different hummingbird species. Male hummingbirds often produce specific frequencies with their wings during territorial displays, creating acoustic territories that other birds recognize and respect. Some species even use their tail feathers to create unique sound signatures during courtship dives.

Perhaps most fascinating is their sense of time. Hummingbirds possess an internal clock so precise that they can time their arrival at flowers to coincide with peak nectar production. They know instinctively when morning glories will open, when salvia flowers will be most productive, and when competing hummingbirds are likely to be elsewhere in their territory.

The Diversity of Flying Jewels

While many people think of hummingbirds as small, green birds with red throats, the reality is far more spectacular. The hummingbird family encompasses incredible diversity in size, coloration, and behavior. The largest species, the Giant Hummingbird of South America, has a wingspan of over eight inches and weighs as much as a small mouse. At the opposite extreme, the Bee Hummingbird of Cuba is the world's smallest bird, weighing less than two grams – lighter than a paperclip.

In North America, we are privileged to host fewer than two dozen breeding species, each with its own unique characteristics and behaviors. The Ruby-throated Hummingbird, the sole breeding species in much of eastern North America, performs one of the most remarkable migrations in the bird world. Anna's Hummingbirds of the Pacific Coast have adapted to year-round residence, taking advantage of non-native plants and artificial feeders to survive mild winters. The tiny Calliope Hummingbird breeds farther north than any other species, reaching into Alaska and British Columbia.

Western North America showcases the greatest hummingbird diversity on the continent. Here, multiple species often share the same habitats, each specializing in different flower types or feeding strategies. Broad-tailed Hummingbirds dominate high-elevation meadows, their wings producing a distinctive metallic trill during flight. Rufous Hummingbirds, despite their small size, are renowned for their aggressive territorial behavior and their remarkable migration from Alaska to Mexico.

The Flower Connection

The relationship between hummingbirds and flowering plants represents one of evolution's most elegant partnerships. Over millions of years, certain flowers have evolved specifically to attract hummingbird pollinators, developing the red coloration, tubular shape, and abundant nectar that these birds prefer. In return, hummingbirds provide these plants with a highly efficient pollination service.

This co-evolutionary dance has produced some of nature's most beautiful flowers. The trumpet-shaped blooms of cardinal flower, bee balm, and trumpet vine are perfectly sized for hummingbird bills. Their rich red coloration serves as a beacon, visible to hummingbirds but less apparent to bees and other insects that might steal nectar without providing pollination services.

The precision of this relationship is remarkable. Some tropical hummingbird species have evolved bills that perfectly match specific flowers, creating one-to-one partnerships where bird and plant depend entirely on each other. While North American species show less extreme specialization, the fundamental partnership remains strong.

Understanding this relationship is crucial for anyone hoping to attract hummingbirds to their garden. By choosing plants that have co-evolved with hummingbirds, gardeners can create environments that provide not just food, but the specific types of nectar sources that hummingbirds have evolved to exploit most efficiently.

Ancient Legends and Modern Science

Hummingbirds have captured human imagination throughout history. Ancient Aztec cultures viewed them as sacred messengers between the earthly and divine realms. Warriors who died in battle were believed to return as hummingbirds, their souls transformed into these jewel-like creatures that could move between worlds. The Aztec god Huitzilopochtli was often depicted as a hummingbird, representing the fierce determination and incredible energy of these tiny birds.

Native American traditions across the Americas include hummingbird stories that recognize their unique qualities. Many tribes view them as symbols of joy, healing, and good fortune. Some traditions tell of hummingbirds as messengers who carry prayers to the spirit world, their rapid wingbeats creating a bridge between the physical and spiritual realms.

Modern science has revealed that these ancient observations contain profound truths. Hummingbirds do indeed possess almost supernatural abilities – from their capacity to seemingly defy gravity to their remarkable memory and navigation skills. Recent research has uncovered cognitive abilities that rival those of much larger animals, including complex problem-solving skills and the ability to learn from experience.

Studies using high-speed cameras and advanced tracking technology continue to reveal new aspects of hummingbird behavior. We now know that their aerial maneuvers involve flight dynamics that push the boundaries of what physics should allow for animals of their size. Their ability to generate lift efficiently at such small scales has inspired new designs for micro air vehicles and drone technology.

Windows into Wonder

Perhaps the most magical aspect of hummingbirds is their ability to bring wonder into our everyday lives. Unlike many wildlife species that require special trips to observe, hummingbirds come to us. They visit our gardens, feed at our windows, and allow us intimate glimpses into their extraordinary lives.

Watching a hummingbird navigate the complex three-dimensional space of a garden reveals intelligence and awareness that challenges our assumptions about bird cognition. They remember not just where flowers are located, but which ones they've recently visited, which are most productive at different times of day, and which are being tended by competing hummingbirds.

Their interactions with each other provide endless entertainment and insight. Territorial disputes unfold like aerial ballets, with birds chasing each other through intricate flight patterns that showcase their incredible maneuverability. Courtship displays involve elaborate aerial performances that combine flight skills with visual and auditory communication.

Even their feeding behavior reveals remarkable adaptations. The grooved tongue that allows them to extract nectar efficiently, the ability to hover motionless for extended periods, and the precise timing required to visit hundreds of flowers daily all demonstrate the incredible specialization that has made their lifestyle possible.

A Call to Connection

In our increasingly digital and urbanized world, hummingbirds offer something precious: a direct connection to the natural world that unfolds in our own backyards. They remind us that extraordinary phenomena exist all around us, waiting to be noticed and appreciated.

Creating a hummingbird-friendly environment becomes an act of participation in one of nature's most remarkable stories. When we plant native flowers, maintain feeders, or simply take time to observe and appreciate these tiny visitors, we become part of the ancient relationship between hummingbirds and their environment.

This connection enriches our lives in unexpected ways. The daily rhythms of hummingbird activity provide a natural calendar that connects us to seasonal changes. The anticipation of spring's first arrivals and the bittersweet farewell of fall's last migrants create meaningful markers in our year.

For many people, hummingbirds become a gateway to deeper nature appreciation. Their accessibility and charisma make them ideal ambassadors for the natural world, inspiring people to learn more about ecology, plant biology, and conservation.

The Promise of Discovery

As we embark on this journey to understand and appreciate hummingbirds more fully, we open ourselves to continuous discovery. Each day brings new observations, new behaviors to notice, and new appreciation for the complexity of these remarkable creatures.

The chapters that follow will guide you through the practical aspects of attracting and caring for hummingbirds, but they will also reveal the deeper rewards of developing a relationship with these extraordinary birds. You'll learn to recognize individual birds, understand their behaviors, and create environments that support not just hummingbirds, but the entire web of life they represent.

In a world that often feels disconnected from nature, hummingbirds offer hope and healing. They remind us that magic still exists, that beauty can be found in the smallest packages, and that the natural world continues to unfold its wonders for those who take time to look.

The ruby throat that flashes in morning sunlight, the territorial chase that unfolds above your garden, the perfect hover as a bird feeds from your favorite flower – these moments await you. All you need to do is create the conditions for wonder and prepare yourself to be amazed by the magic of hummingbirds.
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Chapter 2: North American Hummingbird Species Guide
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Introduction to North American Hummingbirds

The hummingbird family reaches its greatest diversity in the tropical regions of Central and South America, where over 300 species paint the skies with their iridescent brilliance. Yet North America, despite its more temperate climate, hosts a remarkable collection of these aerial jewels. From the familiar Ruby-throated Hummingbird that graces eastern gardens to the tiny Calliope that breeds in the high mountains of the West, each species tells a unique story of adaptation and survival.

Understanding the identification and distribution of North American hummingbirds opens a window into one of nature's most spectacular radiations. While some species are easily distinguished by their distinctive markings and behaviors, others present identification challenges that have puzzled even experienced birders. The subtle differences between female Allen's and Rufous Hummingbirds, the seasonal plumage variations of young males, and the occasional appearance of vagrant species far from their normal ranges all contribute to the fascinating complexity of hummingbird identification.

This comprehensive guide will take you through each species systematically, providing the tools you need to identify any hummingbird you might encounter across North America. We'll explore not just what makes each species unique, but where and when you're most likely to find them, creating a foundation for successful hummingbird watching wherever your travels might take you.

The Breeding Residents: Fifteen Species of Wonder

Ruby-throated Hummingbird (Archilochus colubris)

The Ruby-throated Hummingbird holds the distinction of being the only breeding hummingbird throughout most of eastern North America, making it one of the most familiar species to millions of North Americans. Despite this familiarity, the Ruby-throat's life story is one of the most remarkable in the bird world.

Identification: Adult males display the brilliant ruby-red throat that gives the species its name, though this gorget can appear black in poor lighting conditions. The throat feathers are highly iridescent, shifting from deep ruby to orange-red as the bird moves. The back and crown are metallic green, while the underparts are grayish-white. The tail is slightly forked and appears dark.

Females lack the red throat entirely, instead showing a white throat that may have faint dusky streaking. Their backs are green like the males, but their tails are different – rounded rather than forked, with white tips on the outer feathers. This tail pattern is crucial for identification, as it distinguishes female Ruby-throats from other eastern vagrant species.

Juvenile males begin the season looking like females but gradually develop red feathers in their throats throughout their first summer. These young males often show a patchy appearance, with individual red feathers scattered across an otherwise white throat.

Range and Habitat: Ruby-throated Hummingbirds breed from southern Canada south to the Gulf Coast, and from the Atlantic seaboard west to the Great Plains. They prefer deciduous and mixed forests, forest edges, parks, and suburban gardens with abundant flowering plants.

Migration: Perhaps no other North American bird undertakes a more perilous regular journey. Ruby-throats cross the Gulf of Mexico twice yearly, a non-stop flight of over 500 miles across open water. They prepare for this journey by nearly doubling their body weight with fat reserves, transforming from their normal 3 grams to nearly 6 grams before departure.

Anna's Hummingbird (Calypte anna)

Anna's Hummingbird represents one of the great conservation success stories of North America. Once confined to coastal California and Baja California, this adaptable species has expanded its range dramatically over the past century, now breeding as far north as British Columbia and as far east as Arizona.

Identification: Adult males are unmistakable when clearly observed, with brilliant rose-pink covering not just the throat but extending over the entire head and upper throat. This extensive iridescent coloring sets them apart from all other North American species. The back is green, and the underparts are grayish with green flanks.

Females are more challenging, showing green backs and grayish underparts with a small patch of red spots on the throat. Their tails are rounded with white tips, similar to female Ruby-throats, but Anna's are larger and stockier in build.

Juvenile males develop their pink coloring gradually, often showing a mottled appearance throughout their first year. The distinctive head shape – slightly larger and more angular than other species – can be helpful in identification even before the full adult plumage develops.

Range and Habitat: Anna's Hummingbirds are year-round residents along the Pacific Coast from British Columbia to Baja California, with populations extending inland to Arizona and Nevada. They thrive in gardens, parks, chaparral, and oak woodlands, showing remarkable adaptability to human-modified landscapes.

Unique Behaviors: Anna's Hummingbirds are among the few species that regularly sing, producing a scratchy but complex song from prominent perches. Males perform spectacular courtship dives, ascending 100 feet or more before diving at tremendous speed, creating a distinctive popping sound with their tail feathers at the bottom of the dive.

Rufous Hummingbird (Selasphorus rufus)

The Rufous Hummingbird may be small, but it compensates with attitude and endurance. These feisty birds are renowned for their aggressive territorial behavior and their incredible migration – proportionally one of the longest of any bird species.

Identification: Adult male Rufous Hummingbirds are largely rusty-orange (rufous) on the back, sides, and tail, with an iridescent orange-red throat. This extensive rufous coloring makes them relatively easy to identify when seen well. However, some males show more green on the back, creating potential confusion with Allen's Hummingbird.

Females present one of the most challenging identification problems in North American birding. They are nearly identical to female Allen's Hummingbirds, showing green backs, rufous sides and tails, and white underparts with rufous wash on the flanks. The tail pattern becomes crucial – female Rufous have more extensive rufous at the base of the tail feathers.

Range and Habitat: Rufous Hummingbirds breed from Alaska south through the Pacific Northwest and the Rocky Mountain region. They prefer mountain meadows, forest clearings, parks, and gardens, often at considerable elevation.

Migration: The Rufous Hummingbird's migration is legendary among birders. These tiny birds travel from Alaska to wintering grounds in Mexico, a journey of nearly 4,000 miles. They follow different routes in spring and fall, moving north through California's lowlands in spring and returning south through the Rocky Mountains in late summer.

Allen's Hummingbird (Selasphorus sasin)

Allen's Hummingbird exists as two distinct subspecies with dramatically different life strategies, making it one of the most interesting species in North America from a conservation and evolutionary perspective.

Identification: Adult male Allen's Hummingbirds closely resemble male Rufous, but typically show more green on the back and crown. The throat is orange-red like Rufous, but the back pattern is the key distinction. Unfortunately, there is overlap, and some individuals cannot be definitively identified in the field.

Females are virtually impossible to distinguish from female Rufous Hummingbirds in the field. Subtle differences in tail measurements and molt timing exist, but these require birds in the hand to assess reliably.

Range and Habitat: The migratory subspecies breeds along the coast from Oregon to southern California, preferring coastal scrub and chaparral habitats. The resident subspecies is found on the Channel Islands and in parts of southern California.

Life History: The two subspecies represent a fascinating study in evolutionary divergence. The migratory form follows a narrow coastal corridor during migration, while the resident form has adapted to year-round life in a Mediterranean climate.

Calliope Hummingbird (Selasphorus calliope)

The Calliope Hummingbird holds the distinction of being the smallest breeding bird in North America, yet these tiny warriors regularly breed farther north than any other hummingbird species, reaching well into Canada and Alaska.

Identification: Adult males are distinctive when the throat is visible, showing wine-red































































































	Baltosser, W. H., & Russell, S. M. (2000). Black-chinned Hummingbird (Archilochus alexandri), version 2.0. In The Birds of North America (A. F. Poole and F. B. Gill, Editors). Cornell Lab of Ornithology, Ithaca, NY.

	Calder, W. A., & Calder, L. L. (1992). Broad-tailed Hummingbird (Selasphorus platycercus), version 2.0. In The Birds of North America (A. F. Poole and F. B. Gill, Editors). Cornell Lab of Ornithology, Ithaca, NY.

	Clark, C. J. (2016). Limits to flight performance and the evolution of sexual dimorphism in hummingbirds. Evolution, 70(7), 1513-1527.

	Dunn, J., & Alderfer, J. (2017). National Geographic Field Guide to the Birds of North America. 7th edition. National Geographic Society, Washington, D.C.

	Healy, S., & Calder, W. A. (2006). Rufous Hummingbird (Selasphorus rufus), version 2.0. In The Birds of North America (A. F. Poole and F. B. Gill, Editors). Cornell Lab of Ornithology, Ithaca, NY.

	Howell, S. N. G. (2002). Hummingbirds of North America: The Photographic Guide. Academic Press, San Diego, CA.

	Robinson, T. R., Sargent, R. R., & Sargent, M. B. (1996). Ruby-throated Hummingbird (Archilochus colubris), version 2.0. In The Birds of North America (A. F. Poole and F. B. Gill, Editors). Cornell Lab of Ornithology, Ithaca, NY.

	Russell, S. M. (1996). Anna's Hummingbird (Calypte anna), version 2.0. In The Birds of North America (A. F. Poole and F. B. Gill, Editors). Cornell Lab of Ornithology, Ithaca, NY.

	Stiles, F. G. (1996). Northern limits to breeding ranges of Costa Rican hummingbirds. The Wilson Bulletin, 108(4), 621-639.

	Williamson, S. L. (2001). A Field Guide to Hummingbirds of North America. Houghton Mifflin Company, Boston, MA.

	Young, J. R., Hupp, J. W., Bradbury, J. W., & Braun, C. E. (1994). Phenotypic divergence of secondary sexual traits among sage grouse, Centrocercus urophasianus, populations. Animal Behaviour, 47(6), 1353-1362.

	Zimmer, K. (2000). Calliope Hummingbird (Selasphorus calliope), version 2.0. In The Birds of North America (A. F. Poole and F. B. Gill, Editors). Cornell Lab of Ornithology, Ithaca, NY.


d2d_images/chapter_title_above.png





d2d_images/chapter_title_corner_decoration_left.png





d2d_images/cover.jpg
F" 1 ! 4 :
[ET T IE TN G S, ., (O.F

e

INSIDE THE FASCINATING WORLD
OF HUMMINGBIRDS

BY BRADLEY BARKHURST






d2d_images/chapter_title_corner_decoration_right.png





d2d_images/chapter_title_below.png





