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This book is for the people and other organisms of Sarapiquí and
the rest of the Vertiente del Atlántico.





Preface


I have spent part of each of the past thirty years in the Sarapiquí River Valley of northeastern Costa Rica, studying the abundant insect life of that region’s tropical rainforests. In this book I describe discoveries in insect natural history and also personal experiences and impressions of this special place in Central America. The region is often referred to as “the Sarapiquí”—a phrase I use interchangeably with “Sarapiquí” and “Sarapiquí River Valley” in this book.


The impetus for the book began with a peculiarly vivid dream. In it, my old friend Jorge Campabadal (“Campa”), a Costa Rican, led me down a familiar garden path toward a quaint blue wooden house with a bright red corrugated metal roof. As we neared the house, his eyes gazed upward, locking upon a gnarled citrus tree whose foliage shaded a worn, chicken-scratched patch of hardened earth. He pointed up to an enormous paper comb wasp nest. Crawling over the exposed gray-brown cells of the nest were enormous metallic green wasps of a kind I had never seen. Campa had been the resident director of the Organization for Tropical Studies (OTS) during the late 1960s. In fact, until he died at the age of fifty-three in September 1989, Campa lived in San José, Costa Rica’s capital. But the house and its setting seemed to belong to another longtime friend, “Challa” González Serrano, who lived in the Sarapiquí Valley, some seventy kilometers from San José.


Dreams tend to jumble diverse bits of memory into a single vivid moment. This particular dream remained in my mind, fusing images of people and natural history that I had experienced for close to two decades in the Sarapiquí Valley. Like my dream, this book is a composite of many elements from my science, my Costa Rican friends, and the Sarapiquí countryside.
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From left to right: Former La Selva Cook (of the Organization for Tropical Studies) Francisco (“Chico”) Vadquez, his wife, and Jorge R. Campbadal. Photo taken three days before Campabadal’s death in September 1989.


The Sarapiquí experience, a chronicle of nature and people in a particular place, became a medium for self-fulfillment and enjoyment for me, although it has not been without its frustrations, disappointments, and mistakes. I consider myself fortunate. I relish the thought of fieldwork in the tropics, in the rain and sunshine, wandering through primeval forests amid the brambles of dense brush. Probing into nature has been a big part of my life since I was eight years old. My inner contentment with the choice of what to do with my life is similar today to what it was at that age. The happiness of a child exploring the world for the first time, seeking out every insect and creature that showed itself in the garden or neighborhood marsh or park, became a new dimension of my life as an adult who explores nature in the world’s last terrestrial frontier, the tropical rainforest.


Until my special dream occurred, bringing together the elements of a long-standing friendship with the Costa Rican people, the humble beauty of Sarapiquí’s countryside, and the alluring beauty of its insects, I had not given any thought to writing a book such as this one. I could only imagine that the other biologists who have devoted much of their lives to studying tropical nature had similar experiences to mine. Any could give a better account of what it is like to do fieldwork in the tropics for many years. At the same time, I believe all of us would agree that our experience could hardly have been called “work.” There’s an inner drive to study nature, and the feeling overtakes the psyche, especially in the species-saturated tropics of Central America. It is fun and excitement; it is not work.


What follows in this book is an accounting of my field experiences with a select few organisms—mostly butterflies, cicadas, and orchid bees. These creatures are for me symbolic of a complex deeper story, namely that of the biological diversity of tropical forests, of which we know little. My contributions to the knowledge of tropical insect natural history and ecology are miniscule, perhaps analogous to a few chocolate sprinkles topping a double-scoop vanilla ice cream cone. It is what lies beneath the sprinkles—the wealth of hard work and genius of many tropical biologists (see above)—that counts. And to this line of thought, I must add that as minor as my contributions have been, my journey from 1970 to the present in Sarapiquí, with its curious blend of people and insectan encounters, has been personally fruitful and enjoyable.


Looking back, I became aware of how fortunate I had been to study tropical nature in Sarapiquí for such a long time. But along much of the way, I seldom thought about the whole picture. I had read the many articles and books that describe the complex workings of tropical ecosystems and the tremendous diversity of plants and animals that tropical forest communities comprise. All of this was valuable and useful information. But only by spending a lot of time in one place, such as Sarapiquí, and experiencing a whole constellation of nature’s cycles, through days, seasons, and years, is it possible to develop an understanding and appreciation of the inherent complexities and marvels of tropical nature. This, too, is what Sarapiquí Chronicle is about. In such an account it is not possible to include all of the experiences and incidents of my fieldwork in Sarapiquí. However, I attempt to highlight some of the most interesting and memorable ones.


This book is based upon thirty-plus years of fieldwork excursions into northeastern Costa Rica, chiefly into the Sarapiquí Valley. Initially I came to Costa Rica as a postdoctoral research associate with the Organization for Tropical Studies, Inc., spending two years (1968–1970) at the Finca La Selva biological station situated on the Puerto Viejo River. Following this period, I made intermittent trips into the region two or three times every year, staying from two weeks to two months each time. For this reason, the first edition of my book deals chiefly with my field experiences in Sarapiquí from 1971 through 1989, which occurred mainly at Cariblanco (technically not in Sarapiquí, but close to it) and Finca La Tirimbina near the town of La Virgen del Socorro. The book is a journey into Sarapiquí, a composite of many overland adventures taking place over many years. The first two chapters combine what I recall from my very first foray into Sarapiquí, interwoven with vignettes of other experiences up to the present.


This book is by no means a detailed treatise on tropical biology. Rather, it attempts to give a lay perspective on this complex subject through the lens of the author’s firsthand experiences with a handful of specific creatures. Furthermore, the second edition delves into the advent and growth of ecotourism in Costa Rica, and specifically in the Sarapiquí River Valley. As I already mentioned above, there are clearly far better qualified and accomplished tropical biologists than me who could have written a superior book of this nature had they chosen to do so. And if they did so, there could be a better public-oriented understanding and appreciation of tropical biology as embodied in the writings of Peter H. Raven, Edward O. Wilson, and others.


Finally, and quite unabashedly, my book is about the fusion of natural history and science with the physical beauty of tropical nature. Too often science and scientists are detached from the emotional content of the organisms they study. What I have learned in Sarapiquí is the inherent value in stepping back, away from strict objectivity, and taking time to appreciate the physical beauty of nature. Whether seen through the dazzling iridescence of a morpho butterfly’s wings, the drumming call of the cicada, the chemical-mediated elegance of courtship in orchid bees, or the design of a pod of the cacao tree, an appreciation of nature’s physical beauty reinforces the need for scientific inquiry into nature’s workings, and vice versa. After all, the information obtained through scientific research represents another form of beauty in our world, what I call “knowledge beauty.” So, really, the total human experience is the fusion of physical beauty, in its many, seemingly unlimited, varieties, with the knowledge beauty within each creature waiting to be discovered. It is my belief that a cognizance of both kinds of beauty heightens our awareness of the importance of conserving nature, in the tropics and everywhere else.


This book is written with an obvious focus on insects. Admittedly, there is much more to appreciate and learn from the immense biological tapestry of Sarapiquí, well beyond the relatively few select examples of insect life exalted in this book. Given that the first edition of this book appeared twenty-four years ago, I thought my vision of the Sarapiquí region would have dimmed by now. Not so. Certain events within the past two decades have only sharpened my loyalty and appreciation of the region.


Since the publication of the first edition of this book in 1991, much of Costa Rica’s tourist industry has blossomed, with a sizable portion devoted to so-called ecotourism. Most of the major US air carriers now offer service to a greatly expanded and modernized Juan Santamaría International Airport near San José as well as a second international airport, Llano Grande or Daniel Oduber International Airport near Liberia, the capital of the Guanacaste Province in the northwestern region of the country (also serviced by US airlines). Part of the impetus for these developments was the creation of the national parks system in the 1970s, and with continued growth and expansion beyond this period, Costa Rica would be a leader in environmental tourism and education in the tropics. The proliferation of luxurious hotels, condominiums, and private residences along the northern Pacific coast also fueled the demand for a second international airport at Liberia, Guanacaste, serving flights from the United States, Canada, and elsewhere. This is not to mention the blossoming of ecolodges, health spas, and holistic wellness centers sprinkled through the country. In a very real sense, what is being accomplished in Costa Rica is directly exportable to neighbors such as Nicaragua, where there is still tropical rainforest.


This revised edition of Sarapiquí Chronicle is timely in that it addresses a region of Central America that is essentially a mosaic patchwork of small fragments of tropical rainforest interspersed with agriculture, cattle farms, and other ventures. It is also a region of newly minted ecotourism building off these forest fragments and nearby national parks. Overall, the planet is running out of room for people, which is yet another reason to save whatever pieces of nature are left, especially in the tropics, which contain the lion’s share of Earth’s estimated 250,000 species of plants and at least 5 million species of insects, many yet to be discovered and classified. Human populations are pushing aside these reservoirs of Earth’s natural heritage. The planet’s human population exceeds seven billion, with many millions more added every year. Of the world’s total peoples, 75 percent live in less developed countries, which contain the bulk of Earth’s biological wealth. Thus the concept of protecting both large tracts of nature and smaller fragments as ecological stepping stones and corridors might be one way to thwart a mass extinction of nature by humankind. As the world’s natural heritage continues to shrink, Costa Rican national parks and adjacent forest fragments comprise a saving grace for future generations to respect, study, and enjoy.
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1


Leeward into the Land of Clouds


THERE IS SOMETHING special about the journey into Sarapiquí, across the rugged mountains and the massive forest-lined river gorge, with its early morning wisps of white mist slipping away from the dense forest foliage and its incessant evening rains. The scenes are unlike any I had seen before I first came here, whether as a youth in the northern suburbs of New York City, attending college in upstate New York, or spending four years on the south side of Chicago.


Peering down on that steep gorge, formed over millions of years by the raging, powerful waters of the Sarapiquí River cascading down from an ancient volcano, I am transfixed by the mist-studded greenery of the forest. This region must be one of nature’s most complex theaters of biological adaptation, where every mode of adaptive ingenuity is reflected in the tremendous diversity of life thriving here. Naturally I had read about the great Amazonian forests and the discoveries of the early naturalists in such places, but over the years I would come to understand that even smaller corners of the American tropics, such as the Sarapiquí Valley with its little-studied forests, can be effective learning theaters for understanding the complexities of tropical nature.


The Sarapiquí River is a grandiose part of the region known as “the Sarapiquí.” The region consists of four major river systems, emerging from the rugged eastern slopes of the Poás and Barba Volcanoes of the Cordillera Central. The slopes, buffeted by the rain-filled trade winds coming across the Caribbean, trap water with the formation of streams that coalesce into rivers. This arrangement creates the tropical rainforest climate of the eastern lowlands, including the Sarapiquí. The Sarapiquí River’s region includes both highlands and lowlands. This region encompasses several well-known conservation areas, including Braulio Carrillo National Park, Tortuguero National Park, and the La Selva Biological Reserve. Along with the more modest-in-size Tirimbina Rainforest Center (Reserva Biológica Tirimbina) and the Selva Verde Lodge, the stunning rainforests of the region are a magnet for tropical biologists, ecotourists, and conservation education programs. The larger reserves witnessed the blossoming of several small ecolodges throughout the Sarapiquí from the mid-1980s onward. The movement became a cottage industry for the region, as exemplified by the Tirimbina Rainforest Center in La Virgen del Soccoro. Overall the Sarapiquí comprises about 250,000 hectares, with 50,000 in biological reserves, another 100,000 in farming communities, and the remaining 100,000 being a mosaic of mixed primary and secondary forest, cattle pastures, and fruit and ornamental plant farms. Some localities within the region, such as La Selva, can receive almost four meters of rainfall each year and often have a variable dry season between January and April.


Although the Sarapiquí District of Heredia Province was officially created in November 1970 under the administration of President José Figueres Ferrer, records on the origin of the name Sarapiquí date back at least to the seventeenth century. The precise origin remains sketchy, however, and what little is known about it relates to the river after which the district was named in modern times. The Indians native to the Vertiente del Atlántico (the Atlantic slope) of Costa Rica originally named a great river that flowed into the San Juan the Jori River. This was the name the Spanish encountered when they first explored the region in 1640. But the Mosquito Indians living in the coastal region at the San Juan River viewed the Jori as a tributary of the mighty San Juan, referring to it as Piquí, roughly translating into Spanish as río pequeño (small river). This river, near its entrance into the San Juan, was also referred to as Serpi Creek, and from this the name Seripiqui, and later Sarapiquí, was derived. Both the river and the region were largely ignored until 1820, when Joaquín Mora, the brother of Costa Rica’s first president, Juan Mora, explored the region, entering it from the Meseta Central. In this book I use Sarapiquí in a broader context than the administrative district. For the purposes of my discussions, Sarapiquí makes up much of the Vertiente del Atlántico region through which the river flows.


Ten million years ago, Central America was a series of unconnected islands that served as stepping stones for plants and animals as they traveled between the continents. Massive volcanism and movement of the earth’s plates eventually established a thin but continuous land mass, modern-day Central America. The cordilleras (mountain chains), with hundreds of fiery volcanoes, form the backbone of this new land and continue into North America as the Rockies. The land continued to change, as it still does today. As the great fires subsided and the land cooled, water-soaked clouds and warm temperatures, modulated in part by the advance and retreat of glaciers in North America during the Pleistocene, transformed the isthmus into a ribbon of verdancy. Because of the moist trade winds out of the east, the Caribbean side of the mountains became covered with tropical rainforest. Rivers flowing down from the tops of volcanoes carved deep gashes in the terrain, converting rock into soil and carrying it away to the floodplains. In what would become Costa Rica, one such colossal gash on a mountainside, established millions of years ago, became the Sarapiquí Valley. From the cold mountaintops of old volcanoes to the hot, tropical lowlands fanning out toward the Caribbean Sea and Pacific Ocean, much of Central America became a mosaic testing ground for evolutionary processes shaping the development and expression of species.


When I started traveling to Costa Rica in 1968, I would take the LACSA (the Costa Rican national airline) flight that in those days left Miami at about six o’clock in the morning. What incredible sunrises there are over the Caribbean! By the time we were over the Cayman Islands, where in the old days LACSA would refuel, the skies were illuminated, blocked here and there by smudges of smoke-black clouds that appeared and disappeared along the way.


As the jetliner began a slow descent at the Caribbean coast of Central America, my geography lesson really blossomed. As it would on more than six-score future flights to Costa Rica, the coast came up as a thin line of white surf along a ribbon of dark beach. For as far as one can see, this double line of frothy water and earth, the boundary between sea and land, curves ever so slightly along what seems to be an even, monotonous coast. It is broken abruptly by the gaping mouth of the muddy San Juan River, a natural boundary between Nicaragua and Costa Rica.


A glitter of mirrorlike sunlight dances off the San Juan and other neighboring rivers as the big plane is jostled by endless updrafts of gusty tropical air. The thin line of beachfront quickly succumbs to a lush mat of greenery that from the air appears as a grayish-black succession of low ridges, like the webbing of a duck’s foot. These are the tropical rainforests of Costa Rica’s Caribbean floodplain, the tierra caliente (hot land).


Twenty years ago, there were only occasional small clearings for fincas (farms) within this sea of forest. Today, the same flight path reveals a very different scene. There are many more farms and much deforested land. From the air, the low hills and ridges appear as bald scalps, places where the trunks of once-great forest trees, some more than thirty meters tall and certainly several centuries old, lie on the ground, neatly splayed like tiny matchsticks in rosette patterns. Here and there are small pockets of forest, ecological miniatures of what was once a rich, unbroken story of tropical nature. But as before, the bright red roofs of humble dwellings come into view as we cross over rugged mountains ringed in dense clouds. Sometimes the clouds block out the mountains entirely, but I know that beneath them lies a special place, a “land of clouds,” where ancient oak forests once stood and where naturalists over the last two centuries have roamed in search of birds, orchids, and much more.


The mountains loom ahead of the jetliner, appearing as massive bluish-black pinnacles with motionless halos of waferlike clouds. More than once, the simpático LACSA crews have permitted me to view these mountains from the flight deck. Nestled high in their windward slopes are the birthplaces of Costa Rica’s mighty Caribbean-watershed rivers, including the Sarapiquí River. Before the plane crosses the volcanoes, there is a clear view of a huge waterfall, a ribbon of pure white slicing through an incredibly steep, almost vertical, wall of rainforest. It is the birthplace, the headwaters, of the Sarapiquí in all its primeval glory, a sentinel to tropical nature’s untold story, to this special land’s charms. From this view it seems as if the mighty river was born of the dense clouds that bathe the valley in perpetual rain and fog. During the rainy season especially, these persistent clouds nestle at the tops of cragged volcanoes, as they have for eons, fueling the sprawling network of rivers flowing into Sarapiquí and other points to the east. Here, one can appreciate the role of clouds, rain, and rivers in establishing the conditions necessary, along with consistently warm temperatures near the ground, to promote the evolutionary diversification of life. It is not difficult to appreciate the power of incessant rain to carve the river’s gorge from volcanic rock, an event that linked the steamy heights of great volcanoes with the unfolding of nature on the silted floodplains farther east.


[image: image]


A BAC-III, the first jetliner of Costa Rica’s flag carrier airline, LACSA (Líneas Aéreas Costarricenses, S. A.), at El Coco Airport in 1971. The plane was christened El Tico, after the popular, affectionate name for Costa Ricans. Today, the airport is greatly expanded and receives many of the major airlines from the United States and elsewhere. LACSA has been absorbed into Avianca, the Colombian flag air carrier. A second international airport has been built near Liberia, the capital city of the northwestern Guanacaste Province, to serve chiefly the booming beach-going tourism of the region.


With the nose of the aircraft jostling against the wind, we slide through the mist between the towering peaks of the twin volcanoes, Barba and Poás, nature’s gateway to the Central Valley and the bustling metropolis of San José. Once we pass through those peaks, we leave behind the world of Sarapiquí, so tiny from up here, and enter another one, all within this beautiful little country. Coming down through the dense clouds of the rainy season, the broad vistas of the coffee farms finally come into view only moments before the plane touches down at the airport, about eighteen kilometers outside San José. The jetliner provides a perspective unavailable to the ancient peoples of this region, the Spanish explorers of the sixteenth century, or the great naturalists, like Thomas Belt, of the nineteenth. As we descend rapidly from sea to land, slicing through thousands of feet of sky in minutes, the broad swath of tropical nature’s heterogeneity on the isthmus of southern Central America is forged and replayed over relatively small distances on the geographical landscape of this planet. Many of the species of plants and animals thriving in forests at higher elevations are not the same as those that thrive at lower elevations.


Finca La Selva in the northeastern corner of Sarapiquí and the Braulio Carrillo National Park in the Cordillera Central are the two end-point ecological reserves for a continuous band of tropical rainforest spanning the entire elevated gradient of the Sarapiquí region. With international support from the Nature Conservancy, the World Wildlife Fund, and the MacArthur Foundation, the region between these two localities has been purchased as one huge ecological reserve by the Costa Rican government. It is the last such remnant of forest in all of Central America’s Caribbean coastal region. Field research studies by biologists in Costa Rica suggest that many species of mobile animals actually move between higher and lower elevations according to seasonal changes in food supplies and other resources required for survival and breeding. Thus many bird species found at Finca La Selva (La Selva Biological Reserve), at one of the lowest elevations in Sarapiquí, probably migrate to higher points as the seasonally related flowering and fruiting patterns of forest trees alter the availability of their food.


It has taken me years to appreciate the Costa Rican tropics as a total experience, an immersion in the countryside where people, their ways, and the natural history of the country blend together into one unforgettable experience. A special facet of this unique charm of Costa Rica is experienced as the jetliner touches down in the Central Valley. Mirth and friendliness permeate the plane, always completely filled with passengers and incredible assortments of carry-on luggage. Within moments after the rugged Cordillera Central gives way to the bowl configurations of the Central Valley, as the jarring wheels of the jetliner screech to a halt, the passengers break out into loud applause, heard well above the aircraft’s engines as it taxis to the gate. LACSA is this way. In the old days, when airport security across the world was less of a problem, throngs of people would crowd on an open balcony of the old airport terminal, waving and clapping as passengers disembarked onto the tarmac. But what is still the same, after all these years, is the special fragrance of the dense tropical air felt immediately upon stepping off the plane. It is from the dampened, mold-soaked earth of this fertile valley, a blend of thousands of years of rain and abundance of rotting plants, a natural end product of the luxuriance of vegetation here, and the foodstuff for new life. Nature is felt quickly in Costa Rica.


Early morning takeoffs are equally spectacular. The LACSA plane snakes its way around in an upward spiral, coming up eye level first with coffee farms, then dairy farms, followed by cloud forest and the tops of volcanoes. Oftentimes, the route is directly over the Poás Volcano. At this point we are perhaps only a few hundred feet above the colorful crater of Poás. Sometimes the pilot deliberately banks the climbing plane over the blue-green crater, with its strands of white steam gusting in the wind. The plane shudders against the strong winds as it climbs higher and meets the clouds. The peaks of other, neighboring mountaintops and ancient craters protrude through the clouds, little patches of bluish-black darkness against the dense white clouds and the rich blue hues above. I look down and often think about the many times I have stood at the lip of the Poás crater, with friends or in stark solitude, to peer into the crust over Earth’s inner being.


Soon after the plane passes over the volcano, Sarapiquí unfolds below, first the craggy shadows of the land’s wrinkled escarpment, then the rolling foothills of San Miguel and La Virgen, and finally the flattened flood-plain and Puerto Viejo. During the long rainy season of this region, which generally lasts from April through November or early December each year, the rivers are swollen. From the plane, they now appear as reddish-brown flat ribbons, not unlike smooth glass, almost as if frozen. During the brief verano (dry season), the rivers are narrower and the water crystal clear. It is during the rainy season that nature shows an exuberance of power and force. Great flows of water crush and grind stone into soil. Over long periods, this pulverized rock becomes the anchorage for life, providing a substrate on which microfloras and forests develop and take hold.


It is surprising what one can learn about the broad sweep of tropical nature from the perspective of a jetliner cabin. From the air, in a few minutes’ time, the whole geography of Sarapiquí passes by, from the flat flood-plains and ripples of the foothills beyond to the deep swales and ridges of the mountain escarpment. Rivers stand out as silver, shimmering threads against the darkness of the surrounding rainforest. The steep, shaded sides of the Sarapiquí River gorge stand out boldly against everything else in this aerial panorama. Everything suggests a special story to share, from the highly textured landscape and vegetation and the animal life it supports to the people living there. Sarapiquí is a region of change and metamorphosis, one of the last of its kind along the ribbed backbone of Central America, where forest still blends with fincas. For in the rest of Central America, rainforest has been almost totally replaced with agriculture and people. But still Sarapiquí ripples in the morning sun or evening rain with bonds to its past, its natural heritage fused with its people.


The winding road of Sarapiquí, as untamed as these ancient mountains, hugs the ridges of the great cordillera, making its arduous way from the valley to the steamy lowlands of the tierra caliente farther east. From the air, the road seems effortless and easy to travel. The ashen, muddy hues of that road, well known to many of us decades ago, today are supplanted by a smooth, pothole-free ribbon of asphalt along virtually its entire length. What a deprivation now for all of those naturalists and new biologists who come this way, making their way overland from the Central Valley to points east, such as Finca La Selva. My bones and muscles will always remember the bouncing of the Jeep on the road of yesterday, the scores of roadside repairs to Jeeps thrashed about mercilessly by the potholes and gravel.


But nowadays, sleek autos and taxis make their way to Puerto Viejo with little challenge. Has the life of that historic road been extinguished? I do not think so. It still clings to the same hills and valleys, swings through the same hamlets, and still calls out what travel through here must have been like centuries ago. Such things, life’s exquisite details, cannot be scoured from the road by layers of fresh asphalt. Yet it is too bad the biologists and natural history lovers of today cannot feel that special taste of this land by being jostled around in an old Jeep. As one of my colleagues once remarked years ago about the Sarapiquí road, “It’s a terrible, awfully long haul for such a short distance!”


Coming from San José, the region Costa Ricans call Sarapiquí begins immediately northeast of the Cordillera Central, where the village of San Miguel sits along the Sarapiquí road, at the beginning of the foothills into the tierra caliente. From the Central Valley up to Vara Blanca at the base of the Poás Volcano, the leeward side of the cordillera, the land is bathed in clouds most of the time. From Vara Blanca through Cariblanco and down off the escarpment to San Miguel is the windward side of the cordillera, the gateway to Sarapiquí. The road to Sarapiquí follows a mighty ridge that sits on one side of the Sarapiquí River Gorge, most evident at Cuesta Ángel or La Cinchona near Cariblanco.


Twenty years ago, a rough gravel road connected the small hamlet of Vara Blanca with the last village at the end of the Sarapiquí road, Puerto Viejo (Old Port). Between these two points, a distance of about sixty kilometers, several small towns exist along the road. What must it have been like when early explorers slowly and arduously made their way through this rugged terrain on foot and horseback? When Columbus set foot on the Caribbean shore, on his fourth voyage to the New World in 1502, most likely there was little else here than a wall of tropical rainforest. Very little is known about the native people of this region of Costa Rica, but it is likely that these early explorers encountered only a sparse population scattered throughout the coastal area and inland foothills. From the coast, the Spanish established a settlement just below the point where the Sarapiquí and Puerto Viejo rivers come together before joining the San Juan. Thus Puerto Viejo became an early overland entry point into Sarapiquí, and in subsequent years a route from the Central Valley was established, where the major settlement of Costa Rica would occur in the seventeenth through nineteenth centuries.


The authentic journey into Sarapiquí still begins after the airport—the overland adventure. Even after twenty years, my first overland trip to Sarapiquí still remains one of my most memorable moments there. What brought me to Costa Rica in 1968 was my appointment to a postdoctoral research associate position with the National Science Foundation–sponsored Comparative Ecosystem Study conducted through the Organization for Tropical Studies, Inc. I was offered this position by Daniel H. Janzen. Finishing doctoral studies in population ecology at the University of Chicago in the summer of 1968, I arrived in San José one sunny morning in September. The Organization for Tropical Studies, Inc., a consortium of US universities engaged in graduate-level teaching and research programs in tropical biology in Costa Rica, would be my host and contact in Costa Rica.


A stocky, round-faced, friendly man, Edgar Murillo, a Jeep driver and all-around man Friday for OTS, greeted me warmly at the airport that morning and drove me to the Boston Hotel in San José. On the way to the hotel, Edgar livened up the thirty-minute ride in the Jeep with a crash course on the landscape. As it was a clear morning, the view of the ring of mountains surrounding the Central Valley was most impressive. In the east, the Three Marias, a triplet of pointed volcano peaks, was a landmark I would come to know very well over the years. Closer in, low strata of mist were suspended motionless over the rolling hills of coffee and sugarcane. It was the rainy season and there was lushness all around us.


I saw a beautiful sight that I would enjoy many times over the years. In the Central Valley during the morning, billowing white clouds were starting to ebb across the mountains to the east. Here, clouds take on a special character all their own, so majestic against the striking blue sky. This majesty too was evident in the way these churning clouds hugged the tops of the volcanoes. Driving along, it was easy to feel a sense of urgency, to want to race up the leeward side of these mountains and embrace the magnificence of the clouds! These clouds were that way, every day here, as they surely have been for millennia. But you must come out early, because later in the day the clouds show their full hand, often enshrouding the Central Valley with a total veil of whiteness and rain.


Aside from a three-month field course in tropical island biogeography in the Caribbean a year before, this was my first time in the tropics. Everything seemed so strange and exotic. After all, just off the streets of Hyde Park, Chicago’s South Side university community and the backdrop of the tumultuous Democratic Convention, I was suddenly immersed in a new culture and place. The soft, cooling breezes of the Central Valley, whistling and humming through the cracks of the rattling Jeep fervently commanded by Edgar, a man eager to talk about his country, were a pleasant change of pace in spite of the strangeness and my disorientation to this place.


Much of the eighteen-kilometer stretch of highway between the airport (called El Coco in those days) and the city was bordered with coffee fincas and thickets of secondary-growth forest. Today, much of this has been replaced with five-star hotels, resort complexes, and housing developments.


Today occasional parcels of coffee plantations are wedged in between light textile mills closer in to the city, and poro trees (Erythrina), once used as a shade cover for coffee bushes, still dot much of the landscape, even on the grounds of relatively new country clubs and resorts. During the intense dry season of the Central Valley, the tall, stately Erythrina drops much of its leaves and bursts into flower. The bright orange-red inflorescences brighten up the entire sun-parched landscape, especially in February and March. When everything else seems quiescent, baked, and dead, these big leguminous trees with their canopies of red, which Costa Ricans call the “flame in the forest,” signal that the quenching rains of the wet invierno (tropical winter) are not far off. But for the Costa Rican summer in the Central Valley, the flame in the forest trees, together with a host of other trees and shrubs in full flower, match the exuberance with which the Costa Ricans reacquaint themselves with the sun following the long rainy season ending in December.


It took me several trips to Costa Rica to appreciate the stark contrasts in the vegetation between the rainy and dry seasons that typify much of the countryside, and to some extent the hills and plains of Sarapiquí as well. Vast vistas of a parched landscape, dotted with vivacious clots of inflorescences that give away, from a distance, the locations of certain species of forest trees, such as the Tabebuia with its shocking floral canopy of yellow or lavender, easily spotted miles away, give way in the rainy season to a tapestry of lush greenery largely devoid of bright reds, yellows, and other floral hues. I had not been instructed in the ways of tropical seasonality before, and even in 1968 our understanding of this phenomenon was rudimentary.


In 1967 Daniel H. Janzen pointed out, in a paper published in the journal Evolution, the adaptive significance of the synchronization of flowering in many tropical tree species with the dry season of Central America, based largely upon his field studies in Costa Rica. Indeed, at the height of the dry season, when everything is brown and bare, many insects and other animals are active, pollinating the flowers of various tree species in bloom at that time. It seems so sensible scientifically to consider the timing of insect activity in connection with the availability of pollen, nectar, and other floral rewards, that it took even longer to appreciate that many other plant species bloom in the rainy season. I carefully poke through flowers whenever I have the chance, coming up amazed at the great variety of bees, flies, wasps, beetles, and other insects I find there.


I had never seen this kind of biological diversity when I examined flowers in the weed patches and forest reserves around Chicago and the Indiana sand dunes. Nor did I see things this way as a boy poking around goldenrods, joe-pye weed, milkweeds, and other field plants near my home in New York. For me, the Central American tropics became a highly sensual experience aside from the science and the discoveries to be made by me and many other biologists. Edgar Murillo that sunny morning in 1968, in his delightful simpático way, opened my eyes to the beauty of his country along that highway into town.


Checking in to the Boston Hotel, I was greeted by Manuel Tobella, an industrious Spaniard who, together with his wife, ran the little hotel. The hotel and the kindness of the Tobella family were home for many US biologists in these early years of the Organization for Tropical Studies. The building is wedged tightly between a barber shop and butcher shop on a busy side street. By no means fancy, its rooms were spotless and the cooking was excellent.


The Tobellas quickly adapted themselves and their hotel to the unusual requests and antics of their biologist guests. Their storeroom was filled with all manner of field collecting gear: insect nets, mist nets, jars of pickled amphibians, lots of Schmitt insect boxes, bottles, and duffel bags. In short, this place was a blend of hotel, biology laboratory, classroom, and field station. Jorge Campabadal, who at that time was the local in-country director of OTS, undoubtedly paved the way for the Tobellas to adopt tropical biologists into the familiar atmosphere that permeated their hotel. We were certainly treated as, indeed, part of their family.


What I remember most about this hotel was the versatility of the members of the Tobella family, especially don Manuel himself. An hour or so after greeting guests and unloading their luggage, he was behind the bar fetching drinks. After this, he was the waiter serving dinner. At dinnertime, Manuel and his family sat at a table near us. He’d look over to check our reactions to the food, which was always great. A large, ornate square can of Spanish olive oil was the centerpiece of his table. He always poured the clear liquid on his salad with the greatest of gusto, moving the can around so that the thin stream of oil dabbled all of the greens. It was one of Manuel’s links to his native Spain.


All night long, he snoozed on the sofa in the reception area, waiting to unlock the door for the last guest exploring the nightlife of San José. Coming into town from the field, we would find him hammering and sawing away in the afternoon, doing things like building extra storage space for biologists to store their gear. For the people associated with OTS in the late 1960s, the Boston Hotel was one of those delightful places to return to after a long stint in the bush. The Tobella family made it that way.


Having a home base where people are muy simpático and understanding of the often unusual needs of visiting gringo biologists has always been an important aspect of tropical field studies. Over the many years beyond my initial association with the Boston Hotel through OTS, I have been very fortunate in this regard. Allow me to explain.


Between 1971 and 1976, I was spending as much as six months each year in Costa Rica, chiefly in Sarapiquí, on field research, usually in two separate trips each year. During this time I obtained a low-rent apartment in the Apartamentos Miami in the San José suburb of Los Yoses, not far from the Costa Rica Field Studies Program office of the Associated Colleges of the Midwest (ACM) in San Pedro. Ofelia Achung, the affable and wise manager of the apartments, allowed me to convert an apartment on each visit into a makeshift laboratory, providing something of curious interest to the building’s other gringo residents (in Costa Rica for various reasons, I am sure). It was here that I met Franklin Barnwell, a biologist from the University of Minnesota who was conducting field studies of fiddler crabs. He and his students also used the apartments as a lab between stints in the field. Later, when I reduced the length of my stays in Costa Rica, I switched to the Amstel Hotel in downtown San José for interims between field trips. Yudi and Hans Van Der Wielen, who owned and operated the Amstel until 1984, allowed me to store boxes of field gear in the little bodega (storage room) at the hotel when I was in the United States.


The Van Der Wielens expressed great interest in my studies and became fascinated with the various kinds of live insects I brought to their hotel from Sarapiquí. The housemaids never knew quite what to expect. Nor did some biologists. I recall one instance in which Philip J. DeVries, then a Peace Corps worker studying the distribution of butterfly species in Costa Rica in association with the Museo Nacional, stopped by one evening when I was in town. I had mentioned to him that I was rearing Morpho granadensis in my room. Skeptical, he suggested I might be confusing this rare species with a common one, peleides (see chapter 3). I raced up to my room and retrieved the female butterfly I was using to obtain eggs. After carefully examining the color patterns on the undersides of its wings, we agreed that the butterfly was indeed granadensis.


What was especially handy about staying at the Amstel was its ideal location. From it, I could walk a block to the photo studio of my friend Jorge Coto to have closeup pictures taken of butterfly eggs, using his special equipment to catch their fine details. Next door is the travel agency where Jorge Campabadal worked and took care of my airline reservations and those of many other US biologists. Across the street is the Escorial Restaurant, a meeting place for many gringos and local folk, and where I often stop for café con leche (coffee with milk) or té negro con limón (tea with lemon) with one of the two Jorges, or both! From these places it is a ten-minute walk to the Museo Nacional, where I often go to have plants identified from fieldwork. Carrying plastic bags filled with plant cuttings and caterpillars through the streets of San José, from the Amstel to the museum and vice versa, seldom failed to elicit stares and smiles of curiosity toward this gringo loco! If I stopped along the way, opened the bags, and showed interested people what I had, a common remark was “Qué raro este bicho” (What a strange bug)!


The Van Der Wielens were immensely supportive of my studies, even allowing me to inaugurate the freezer of their new hotel, the Bougainvillea, with my ice chests filled with specimens and research samples, which I did many times after that, stuffing the shelves of the new hotel’s bodega with a dozen boxes of research supplies, because they valued the quest for knowledge about the natural history of Costa Rica. In their eyes, as in those of many people, Costa Rica’s greatest assets were its kind, gentle people and the natural beauty of its landscapes. Clearly I have been the lucky one to have such cooperation, friendship, and logistical support from special people in Costa Rica over the years.


Monte Lloyd, an ecologist from the University of Chicago, and I left for Finca La Selva in Sarapiquí early one morning a few days after my first arrival in Costa Rica in 1968. La Selva would be my home in Sarapiquí for the next two years. Although most of my work in Sarapiquí over the past two decades has been conducted at Cariblanco and La Tirimbina, my first experience in the region took place at La Selva.


Edgar showed up at six in the morning to pick us up. He drove through a maze of narrow streets. Colorful signs over small shops, an occasional large store, hordes of people walking along, and the noise washed away any remaining sleepiness I had. We edged our way down Central Avenue through the marketplace. Here, I saw sides of beef covered with flies and huge, gaping fresh fish suspended in the windows of shops. So narrow and congested was the marketplace strip that I could easily spot exotic fruits and vegetables being hawked from little wooden carts. Small trucks, brimming over with bananas, plantains, and chickens, challenged Edgar to squeeze through some tight spots. Street vendors sold orchids, parrots, and other wildlife. But the most impressive thing about this place was the press of people everywhere. Not even the streets of Chicago had been this swollen with people.


After Edgar got us through the city, I felt that my first journey to Sarapiquí had really begun. I had no idea what to expect and I only knew a few vague facts about our final destination, La Selva. Within minutes, we were once again out on the open road, with Edgar bearing down hard on the gas pedal, pushing it as far as it would go before the Jeep rattled to pieces. Near the airport, we veered off to the right, taking a paved but generously potholed road through the center of Alajuela. Edgar was not following any signs or looking for particular landmarks. He just seemed to know where to turn onto yet another nameless side street, as we crisscrossed our way through this peaceful city, so clean and gleaming. I would learn from Edgar and others that Costa Ricans do not find their way around the country by using road signs or street addresses. Everyone simply learns where to go and remembers how to do it.
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A Sunday morning farmers’ market in Zapote, a San José suburb.


Edgar opened the engine to a full throttle, shifted gears madly, and pushed ahead with great effort, up the gradual but steady climb through coffee fincas and sugarcane fields. Country folk smiled at us along the way, walking along the edges of the road carrying firewood, generously sized trunks of heart of palm, and other produce, usually on their backs. This gateway to Sarapiquí was filled with clean, humble dwellings with gardens full of many kinds of flowers, both ornamentals and native species. Poinsettia trees, three or four meters tall, graced many homes. Chickens scooted away in front of the Jeep, missing certain death by microseconds, or so it seemed. Frantic dogs barked and jumped up at the sides of the Jeep, while little children in clean school uniforms of blue and white laughed and waved at us, with us.


Each time I pass through these hamlets that the rest of the world seems to have forgotten, I find myself contrasting this natural warmth and openness to the restless streets of America’s big cities and suburbs. I always feel refreshed by this infectious spirit of friendliness here near the leeward slopes of the Poás Volcano.


I heard the steady buzz of cicadas in the Inga trees shading the coffee bushes as we continued our journey. We rounded a sharp turn and I looked back to a breathtaking panoramic view of the Central Valley far below. The landscape was broken and the vegetation low and uneven for as far as I could see. Over the years, I became familiar with how the landscape and plant life change traveling into the slopes and across the valley into Sarapiquí. Coffee fincas have replaced much of the ground cover below a thousand meters’ elevation. In the hills above Alajuela and neighboring Heredia to the south, patches and strips of moist forest still cling to the steep sides of quebradas (little streams). Madero negro (black wood; Gliricidia sepium) trees and a different species of Erythrina are planted here in neat single-file rows to make living fence posts. The roadside and the interior boundaries of dairy farms, higher up the slopes, are marked off similarly. Many of these trees are planted, I learned, by simply cutting a sturdy branch with a machete and shoving the cut-off end, with its freshly exposed cambium layer, into the damp soil.
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Harvesting the coffee in the Meseta Central. Costa Rican schoolchildren are sometimes excused from classes to help with the harvest.


We were still climbing, on broken asphalt, as the coffee belt gave way to a damp lushness and eerie overcast, even in the morning. Looking out the back windows again, I saw that the Central Valley was rapidly fading into a mist of vivid blue haze. But up here, a light drizzle coated the windshield and tickled the skin on my forearm, which was draped over the rolled-down side window in the front seat next to Edgar. I got goose bumps from the chill in the air. The bright red roofs of dairy farmhouses dotted the lush grassy fields, their sealike uniformity broken only by the thin lines of the living fence posts, creating a patchwork of squared-off parcels of pasture. Thin wisps of bluish smoke trailed off from the houses. Near Los Cartagos, the Jeep lurched around a hairpin turn, putting us face to face with a troop of dairy cattle blocking the road and surrounding us. Two boys, maybe sixteen or seventeen years old, and a thin, wiry man perhaps in his sixties, all three with rosy cheeks, appeared and disappeared as they weaved among the twenty-odd cows. All three cowherds were wearing little white canvas hats with the brim pulled down and black rubber boots. Their shirts and pants were muddy and streaked. Brandishing long, willowy sticks, they gently guided the clumsy herd around our Jeep. The smell of fresh cow dung wafted through the air. On a flat stretch of road a few more kilometers from this point, we pulled over to one side and got out.


What a peaceful silence there is up here. Against a slight rustling of water-soaked leaves in the cold winds and the distant sounds of birds, I heard little else. Tiny beads of water encased the long blades of grass overflowing from the pastures onto the asphalt. I stepped into the grass and lost my footing. My field boots sank down nearly a foot into the grass. I had not expected this. My feet slipped away and my shirt was caught on a piece of old barbed wire stretched between two trees. Edgar and Monte were some distance away, so I pulled myself up to the road. My pants were wet and muddy. This fragment of my initiation into the tropics was not over yet. I felt a rush of needlelike pain on one of my ankles. My foot was covered with tiny reddish ants, perhaps thousands of them. The skin of lush grass concealed their nest where I had fallen through moments before. But the discomfort quickly subsided and I wandered down the road. The mist-slicked asphalt was decorated here and there with fresh, glossy olive-green cow pats, still steamy. Flies belonging to perhaps a score of species clustered on one of these, as if appearing out of nowhere. I had never seen cow dung before, nor these kinds of insects fervently drawn to it.
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Sprawling dairy farm on the leeward slope of Poás Volcano near Vara Blanca. Fences between pastures are frequently created by “living fence posts,” when branches of Erythrina and other trees are pushed into the soft earth and allowed to resprout.


In a thicket of yellow bamboo jutting out from a stuccolike wall of rocks with cascading rivulets, small brownish butterflies, satyrids (wood nymphs), fluttered within inches of the puddled ground among the stems. A few of these butterflies perched on a moist spot on the rock ledge behind the bamboo. Overhead, I occasionally made out the silhouettes of small, brownish birds, perhaps warblers or wrens, as they flew out of bamboo thickets and brush higher up the cliff on the inside of the road. As it is here most of the time, the sky was leaden with the threat of rain. But when the sun did occasionally peak through the clouds, orange butterflies, akin to our fritillaries in North America, flitted across the road. Low-lying weedy flowers near the roadside reminded me of species I had seen in the United States, especially in the Northeast. This entire area, above the coffee fincas and below the peak of the Poás Volcano high above, had a surprisingly north-temperate complexion to it. What few glimpses I had of the animal life here confirmed this, as did the general appearance of the roadside flora. Certainly little here appeared tropical of the kind I had expected. Roadside flowers, including foxglove, were biological links between the American tropics and North America. Here I was, some eight degrees north of the equator, immersed in a chilly temperate mountainside.


The milk cows looked so clean and well kept here. Many years later, I would learn from José Giralt, a friend of mine on the administrative staff of LACSA, that he coordinated the shipment of dairy cattle from Madison, Wisconsin, in the 1960s as part of an effort to “seed” these hills with milk producers. In those days, LACSA used the World War II workhorse aircraft, the DC-6B, a four-engine propeller plane, to haul this living cargo from Wisconsin to Costa Rica. Farmers today in and around the Madison area still remember this bond of cooperation with Costa Rica far away. Though I didn’t know the story in 1968, those milk cows were another sort of link to a north-temperate countryside.


As we continued on, I became less interested in the ramblings of affable Edgar and the factual treatises of Monte on various points of interest, and more affixed to the scenes unfolding around me. When the wheezing Jeep found its way to a gentle straight grade along a ridge, I could see now the lofty peak of Poás off to the right, through the windshield. Something curious caught my eye. I noticed that on the neighboring peaks that were part of the bulky mass of Poás itself, lips of dense, dark green forest, seemingly uniform in appearance from this great distance, cascaded over the mountain crest, presumably from the eastern (windward) or Caribbean side still hidden from my view. These irregular slabs of forest, peeking through the dense, white clouds, stood out from the agricultural vegetation below, on the western slopes of Poás and nearby peaks for as far as I could see.


Closer at hand, hamlets, little more than clusters of white houses and farm buildings with red roofs, stood out boldly against the crisp, green lushness of the sprawling pastures that fell away from either side of the road. Around each bend in the arduous winding road, there was a new pleasant surprise as the Jeep chugged harder and harder in the frosty air that put condensation on the windshield. Through it all, what impressed me was the tranquility on these slopes, where wild things, rugged climate, and people seemed harmonious and closely interwoven.


One particular spot that comes to mind in this regard is the bend in the road at Los Cartagos. Over the years, Los Cartagos became a landmark for my journeys to and from Sarapiquí. There are features about this spot that I think are very special, even today. Near here, the road dips down through a series of steep curves, crossing little creeks and streams bathed in dense shade from overhanging trees and woody vines. Like islands, small strips of ancient forest trees line the sides of these waterways, right up to where the road cuts across the water on narrow cement bridges encased in mosses and lichens. Some of these trees, both near and away from the road, are ancient, the lone survivors of an original, long-extinguished cover of cloud forest. Agriculture, dating back thousands of years, has pushed aside much of the primeval forest. Great volcanic eruptions of past years must have shaped this place, with its webwork of waterways and steep rolling hills. I have stopped at these little bridges many times over the years to see, close up, these trees and the life they support. Nowhere else in Costa Rica as in these mountain passes of the Cordillera Central does the theme of life building upon life become so readily apparent, even to the casual glance.


At Los Cartagos, the air is chilly with mist, drizzle, and rain. Milk farms are a dominant presence. Along the road, on the hill above Los Cartagos, sits the withering estate of former Costa Rican president León Cortés, who ran the country from 1936 to 1940. Immediately to the upper side of the road, the fading yellow and red Cortés farmhouse still stands, a reminder of how this stretch of road came into being. In twentieth-century Costa Rica, it was tradition that bridges in the countryside were named after the governing administrations that built them. Each administration took the opportunity to improve roads and build new bridges. Perhaps nowhere else is this phenomenon more evident than in the upper slopes of the Cordillera Central.


To increase tourism to the Poás Volcano, the Cortés administration decided to build a new gravel road between the city of Alajuela and Vara Blanca. Rather than taking the most direct route between these points, the road deviates to swing by Los Cartagos and the Cortés farm. By the time the road was built, oxcart trails had already been established on the steep slopes of Poás and Barba, the wheels sinking into the volcanic ash soil, creating steep gulleys that defined the placement of future roads. The vast majority of these fledgling roads crisscrossed the western flanks of Poás and Barba, usually up to no more than 1,500 meters (about 5,000 feet), the upper boundary of coffee plantations in Costa Rica. Thus today, Carrizal on the slope of Barba is the end of the road linking this town to Heredia, the nearest big city farther down the mountainside. Between Carrizal and Heredia, there are many bridges crossing streams and gulleys, bearing the names of various Costa Rican presidents in whose administrations they were built. Much of this was in direct response to the expanding human population of Costa Rica in the late 1930s. People moved into the coffee and dairy farms of the slopes of Barba and Poás to find work. Los Cartagos is so named because the people who settled it came from the city of Cartago, the old capital of Costa Rica. Until the advent of World War II, the “modern” gravel road through the mountains and into Sarapiquí in the northeast did not extend beyond Vara Blanca. Before this, the road was little more than a footpath or horse trail linking the hinterlands of the tierra caliente to the Central Valley, a route dating from pre-Columbian times and the colonial era. It is in the hills around Heredia that many of Costa Rica’s oldest, well-established coffee-growing families settled, including that of Julio Sánchez Lepis, whose fincas today are still recognized by their iron gates bearing the initials “J. S. L.” Sánchez Lepis was the grandfather of Óscar Arias Sánchez, the president of Costa Rica from 1986 to 1990 who received the Nobel Peace Prize in 1987.


With just the sounds of the gurgling water and an occasional yelp of a dog in the distance, I find great solitude standing near the foot of one of these big trees at Los Cartagos. Mist often swirls around its highest branches, and when it clears away, blown off by strong gusts rippling off the volcano above me, I see that virtually every spot on the branches is occupied by many kinds of epiphytic plant life. The spikelike, stout leaves of thousands of reddish-green bromeliads give a rosy hue to the tree against the mist and drizzle all around. Stringy laces of pale green lichens resemble an ethereal maze of tiny roadways among the bromeliads. I am surprised to find ferns and even small trees and vines rooted to the branches. Centuries of the accumulation of airborne dust, fusing with the silt and ash of volcanic eruptions long ago, establish an aerial nursery for plant life here, secure within the incredible, rough-hewn tapestry of gnarled branches on these huge oaks. With my binoculars I make out the bulbous nodules of orchids out of bloom and nestled among the other epiphytes. Perhaps next week, next month, or a year or two from now, these orchids will send forth their inflorescences, some gaudy and big, but most subdued and inconspicuous to the human observer standing in this mist. But the pollinating insects will find them as they have for eons. At certain times of the year, I’d see the pendent red inflorescences dangling from the largest of the bromeliads. The incessant moisture of this place clearly encourages the growth of epiphytes everywhere, even on fence posts, barbed wires, and electrical lines!


Once a group of students and I collected a sample of water-filled bromeliads near here to see what kinds of animal life dwelled in them. Scattering ourselves over a large area so as not to overcollect on a few trees, we culled a few dozen bromeliads, the epiphytic wild cousin to the cultivated pineapple, and emptied their contents into white enamel pans to see what crawled away.


Through the light drizzle and grayness of that day, our fingers numbed by the chill and wetness, we shook the bromeliads, upside down, over the pans, freeing creatures that scurried and scratched on the metal’s slick surface. First came predatory arthropods such as spiders and scorpions, and later the more sluggish millipedes, isopods, and insect larvae, wrested out of their tiny piles of plant debris wedged in and about the bromeliad’s rigid leaves. These creatures are the decomposers, nature’s recycling machines, breaking down organic debris into smaller pieces, only then to be taken up by the bromeliad’s tissue for its own nourishment. Mosquito larvae and an occasional immature dragonfly nymph, brown and subdued, slid down the wet concave surfaces of the bromeliad leaves into our pans. A couple of the bromeliads even yielded tiny tree frogs.


The food chain seemed complete for the miniature cycle of life that was sheltered in the dark recesses of the bromeliads thriving in the rugged slopes below Poás. Mosquito larvae fed upon bacteria and other microorganisms collecting in the pool of rainwater at the base of each bromeliad, and these insects became food for other animals such as dragonfly nymphs and tadpoles. Once, at a later date, when the rainforest in Sarapiquí was being felled at one particular locality, I found snakes such as the docile little Imantodes and its eggs in some bromeliads.


[image: image]


Tank bromeliads, often filled with rainwater, with many other kinds of epiphytes, festoon trees in pockets of cloud forest on the leeward slope of Poás Volcano.


The bromeliads sold in florist shops in the United States, with their leaves perfect and polished to a shine, their interiors swept clean of life with soapy water, mirror little of what is special about these organisms in their natural habitats. Living water-filled bromeliads and their companion epiphytes encrusting the primary branches of the few remaining ancient trees dotting the landscape are microcosms of the bigger picture of biological diversity blanketing the American tropics. Organic debris accumulating in the cavity of a water-filled bromeliad establishes a highly organized food chain involving microorganisms, insect larvae, tadpoles, snakes, and other organisms—depending in some measure upon the size of the bromeliad and its life-span. Other kinds of epiphytes harbor knots of wedged soil and plant debris that supports arboreal assemblages of litter organisms. Over the years, I sometimes found myself thinking, especially near Los Cartagos, that if we could understand the dynamics of life contained in a bromeliad in relation to its existence on the tree, we would have advanced greatly in our understanding of how tropical nature is structured overall.


But here below the shadow of Poás, which still loomed ahead of us, there were few other signs that we were in the tropics, apart from the epiphytes. The curious Gunnera plant fell into the same category of mystique at this time. As we advanced along the ridge just above Los Cartagos, the giant leaves of Gunnera, some close to a meter and a half across, hugged the steep cliff on the right side of the road. Within a year of my first time in Costa Rica, I would become close friends with Jorge Walter Coto, a successful studio photographer in San José who had spent a good part of his childhood at Los Cartagos. From him I learned about the attachment the people of this and other hamlets along the road had to the Gunnera. Its flattened, fanlike leaves were used as “poor man’s umbrellas” by the country folk. The first time I saw these plants, I was startled by the immense size of their leaves, the biggest I had ever seen anywhere. At certain times of the year, spiky reddish inflorescences sprang up from the base of the stubby herb, barely peeking through the carpet of big leaves that formed a loose, shinglelike network of green over the steep side of the roadcut.


Under the low intensities of sunlight characteristic of this cloud forest region, the large surfaces of the Gunnera’s leaves may help to trap what little light there is to fuel the metabolic machinery of this creature. Because of this, its very existence must be precarious. Embedded inside the thick stem of the Gunnera are evenly spaced packets of blue-green algae that seem to have no connection to the outside of the plant. How do these tiny, hidden partners of the Gunnera function? No one really knows. One intriguing thought is that these algae are symbionts, providing the Gunnera with some essential nutrients, while the Gunnera somehow feeds the algae with its metabolic waste products. Can the big, leafy Gunnera, certainly a very successful and abundant denizen of the roadcut through the cloud forest here, survive without these entombed partners? Again, no one seems to know.


[image: image]


The giant leaves of the Gunnera plant are easily spotted along the winding road on the leeward slopes of the Cordillera Central leading toward Sarapiquí. The leaves are often more than a meter in diameter.


Questions such as these and many others have been the grist of tropical natural history and biology studies for many years. Why is it that we find so many examples of unusual partnerships and associations between different kinds of living organisms in the American tropics? How have such interactions contributed to the development and maintenance of the immense biological diversity of the tropics? From the cloud forest embracing the slopes of Poás to the steamy tierra caliente of Sarapiquí farther to the northeast, each foray into the bush reveals a new partnership, a new interaction, waiting to be studied.


Today, we have yet to truly understand the workings of the Gunnera, a plant that has hugged the rugged terrain of the Cordillera Central for thousands of years. We have yet to understand the totality of any single kind of organism, for that matter. Yet the approach and the challenge bear a verdant shade of optimism for those who choose to study tropical nature. In much of my own work, I have opted to study the natural history of individual species, for such basic facts are needed to build a comprehensive view of how tropical forests are structured and the ever-changing assemblages of life forms they support.


Here and there, during the dry season, I find only the skeletonized outlines of the Gunnera’s big leaves. Hordes of shiny metallic-blue beetles clustering on the plant’s thick stems tell the story. These leaf beetles, belonging to the huge beetle family Chrysomelidae, which reaches its own zenith of diversity in the American tropics, are probably host-specific herbivores on the Gunnera. This fact, coupled with these insects’ habit of affixing large numbers of their eggs on the leaves of this plant, ensure what I see before me on these roads when the verano is at its highest point. Near the end of the dry season, when the Gunnera sends forth tender, reddish young leaves, these too become the food of beetles. Possibly these insects have few enemies in nature, as reflected in the huge buildup of their populations—but who knows? During the long rainy season, the beetles are subdued, almost vanishing into the backdrop of plant life upon the high slopes. Perhaps seasonally related changes in the leaf tissue chemistry and the plant’s own special means of anticipating the rainy season trigger the proliferation of the beetle population as the summer wanes and it sends forth new shoots and leaves? I do not know the answer, but the question seems justified by the clockwork events of tropical nature that unfold in the leeward slopes of these mountains.
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