e JYRESERI R

Al el ERireESY . - .

A Naturalist on a Tropical Farm



A Naturalist on a
Tropical "Farm

ALEXANDER F. SKUTCH

Hlustrations by Dana Gardner

Ulniversity of California Press / Berkeley / Los Angeles / London




To Annette Cretien
who has helped many people to know tropical America

University of California Press
Berkeley and Los Angeles, California

University of California Press, Lid.
London, England

© 1980 by
The Regents of the University of California

ISBN o0-520-03802-9
Library of Congress Catalog Card Number: 78-64474
Printed in the United States of America

123456789

0O~ N R oW N

10.

12
13.

Contents
Preface Vil
Acknowledgments ix
. The Farm 1

A Tropical Year 12
My First Harvest 59
The Thatched Shed 73

Small Mammals 82
The Friendly Bicolored Antbird 101
The Banana Plantation 114

Scarlet Passion-flowers

and Hermit Hummingbirds 136
Speckled Tanagers 146
Quadruped Partners 157

. Chickens with Personality 176

An Appraisal 195
Family Life of the
Golden-naped Woodpecker 202

. Which Should I Protect? 217
15.

Cooperation with Ants 232



17.
18.
1g.
20.
21,
22.

23.

CONTENTS

The Rocky Channel 241

The Singing Wood-Rail 258

The Flame-of-the-Forest Tree 270
Casual Visitors 280

The Patient Puffbirds 206

Flowers, Bees, Fruits, and Birds 315
Excursions to Guanacaste 334
Photosynthesis and Predation 365

Index 385

Preface

BotH the naturalist and the farmer deal with nature, but with interests, occupa-
tions, and aims that are very different, and often contrary. The naturalist wishes to
observe and understand nature; the farmer, to make it yield crops that can be sold
at a profit. The naturalist is concerned chiefly with the native flora and fauna; the
farmer, with cultivated plants and domestic animals that are nearly always of for-
eign origin. To clear land for his crops and herds, the farmer destroys the wilder-
ness that the naturalist is eager to preserve; to prevent the depredations of free
creatures, the farmer combats animals that the naturalist protects. The naturalist
often exerts himself as strenuously for the immaterial rewards of experience and
knowledge as the farmer does for the material rewards of food and money.

In view of these oppositions, it is clear that the naturalist who undertakes to
farm, or the farmer who becomes deeply interested in wild nature, will often be
perplexed and face difficult decisions. This is especially true if he farms in the
midst of, or beside, tropical rain forest, with its vast diversity of plants and ani-
mals, some of which may harm his crops. To compensate for his often distressing
dilemmas, his farm most probably will include areas of both wilderness and culti-
vation and will support a greater variety of living things than either forest or plan-
tation alone would shelter. If he lives perceptively, his experiences will deepen his
understanding of the problems confronting conservationists in an overpopulated
world, and perhaps also bring more acute awareness of both the glory and the



viii PREFACE

tragedy of life on an exceptionally favored planet that stubbornly persists in pro-
ducing more living creatures than it can support.

In an earlier book, A Naturalist in Costa Rica,' 1 told how 1 came to Los Cu-
singos, the tropical farm where I have dwelt for nearly forty years, a’n.d esta.blished
2 homestead there. For the benefit of readers who may be unfamiliar with that
book, I begin this one by repeating, in the first chapter, some of the things. that 1
wrote earlier, including a brief description of the farm and the home that, with the
aid of carpenters, I built upon it. The rest of this book contains wholly new rnsl.tc~
rials, or fuller treatments of matters that, for lack of space, received only passing
mention in the earlier one. The second chapter follows, month by month,’ the
changing seasons of a tropical year and their influence on the vegetable and animal
life and on the activities of the farm itself. Then 1 recount certain memorable expe-
riences that I have not told elsewhere—stories of the most engaging birds with
which I have long been intimate, of certain quadrupeds that live close to me, of
trees, flowers, and insects, of domestic animals, of fishes that swim in rocky po.ols
on the farm. Other chapters deal with certain problems that life in the teeming
tropics has presented, and how I tried to solve them.

In the next-to-last chapter, I take the reader off the farm to a part of Costa
Rica that, although not far distant, has a very different climate, which s'upports
a different flora and fauna, and I tell of the enormous changes I have w1tnes?ed
there. Without going into wearisome detail, I have tried to present B cross-section
of the wonderfully varied life that surrounds me. In the concluding chap:cer, I
speak of the attitude toward life, in its widest aspect, that brought me here in the
first place, and that, over the years, has been modified and refined by my thoughts
and experiences.

1. Alexander F. Skutch, A Naturalist in Costa Rica (Gainesville: University of Florida Press,
1971).
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1. T he Farm

I wisHED to study living things, especially birds, to reside among

them, and to live in harmony with them. Although not absurd, this

threefold aim is far from common. Professional biologists only excep-

tionally make their homes close to wild nature; they carry the orga-
nisms they study into well-equipped laboratories, where, too often, they subject
them to painful experiments. Or they work in museums situated in great cities,
describing and classifying specimens that were mostly collected by others. Their
occasional excursions into the field are often collecting trips on which many living
things die to become specimens.

In contrast to these people, who will sacrifice almost anything for knowledge,
whose greatest triumph may be to express their findings in a mathematical formula
or a succinct “law,” are those who live close to nature for the peace, beauty, and
refreshment it offers. Their contacts with the living things around them, highly
gratifying to themselves, rarely contribute to the sum of scientific knowledge.
Rarely do they make the sustained, painstaking observations and keep the detailed
records that may increase our understanding.

I wished to live simply in an unspoiled natural setting, while studying nature
like a scientist, all without harming the objects of my study, or the other living
things around me. This rather unusual combination of objectives was not easy to
realize. For a decade, I wandered about tropical America, living for months, or
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sometimes for more than a year continuously, in rented or borrowed cabins, on
hospitable farms, occasionally at a research station, while I intensively watched
birds and collected botanical specimens to pay my way. As the years passed, and
my growing mass of records became more cumbersome to transport, always with
some risk of loss, I felt increasingly the need of a permanent home, where 1 could
gather my books and notes around me, prepare my observations for publication,
and continue to study nature on my own land.

When I reached this point, I thought of the Valley of El General, at the head
of the Rio Térraba on the Pacific slope of southern Costa Rica, where I had already
spent two and a half richly rewarding years, studying birds and collecting plants in
various localities. In those days, before the Inter-American Highway cut through
the length of the valley, it was an isolated region, surrounded by vast, scarcely
broken forests, and easily accessible only *by air. Only a long, rough trail, thread-
ing the forest and passing over the high, bleak summits of the Cordillera de Tala-
manca, connected it with the center of the country. San Isidro de El General, now
a cathedral town and bustling commercial center, was then only a small village,
with a few stores that sold cheap clothing and household necessities to customers
who mostly came with bare feet. From this center, unpaved roads led in all direc-
tions, between patches of the original forest and farms carved from it so recently
that charred logs and stumps still cluttered the fields. No motorcar ever raised the
dust on these rustic lanes. The airplane brought mail and merchandise, and a radio
station provided more rapid communication with the capital, San José.

On my bay horse, Bayon, I spent days riding about the country, visiting
farms that were offered to the foreigner who had come with a little capital to this
valley where money was scarce and went far. Finally, in March of 1941, I found

4 FIERY-BILLED ARACARI
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the farm that promised to fulfill my dreams. At an altitude of about twenty-five
hundred feet, it stretched along the western bank of the Rio Perias Blancas, a
broad mountain torrent that rushed clamorously over a bed strewn with huge
boulders, bringing crystal-clear, cool water from the high, forested slopes of the
Cordillera de Talamanca in the north. A steep ridge, still mostly wooded, ran al-
most the whole length of the farm. Between the ridge and the river lay nearly level
terraces, which fell away by high, steep bluffs to the exceedingly stony but fertile
benches of black soil, where in past ages the river had flowed. Three permanent
streams traversed the farm, two near its northern end, the third on its western side.
In the rainy season, two other rivulets also flowed through the land. _

This farm belonged to Francisco Mora, known as Don Chico, a restless pio-
neer who alternated between seeking treasure in old Indian burials and converting
wilderness into farms, which he soon sold to move on to new land. It contained
about a half acre of coffee in full production, a small patch of bananas, extensive
pastures, a scattering of fruit trees, and about two acres of sugarcane, with an ox-
driven mill, beneath a big thatched shed, for converting the cane sap into hard,
round bricks of brown sugar.

What interested me more was the forest. I was sorry to see that several acres
of it had been felled and burned, so recently that prostrate trunks still smoldered.
The pasture on the steep slope behind the terrace where I would build my hc-.use
was littered with huge, decaying trunks. Nevertheless, a large tract of unspoiled
forest remained, with trees towering up to a hundred and fifty feet, multitudes of
palms with slender, soaring trunks, orchids and many other epiphytes on the trees,
and beneath them many low palms, flowering shrubs, and great-leaved herbs. In
this forest lived tinamous, guans, quails, trogons, hummingbirds, toucans, wood-
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peckers, woodcreepers, antbirds, manakins, cotingas, flycatchers, honeycreepers,
tanagers, and finches, along with White-faced Monkeys, Coatimundis, Agoutis,
Forest Deer,' and other mammals. The woodland contained nearly everything that
unexploited rain forest in this region should have, except such large animals as
Jaguars, Pumas, Ocelots, Tapirs, and peccaries, which the tract was too small to
support, and which I could do without. To discover the nests and follow the life
histories of all the birds would keep me busy for years—after nearly forty, there
are still several species for which I have failed to find a single nest.

No one who hoped to grow rich by farming would have bought such rocky,
broken land, so remote, as it then was, from railroad, highway, or navigable water.
But the very features that would at times have made it a farmer’s despair made it
attractive to a naturalist. Its diversity of habitats assured a diversity of organisms.
The streams that caused transportation problems, and needed bridges, which
rotted or were washed away, attracted kingfishers, winsome Torrent Flycatchers,
Neotropic Cormorants, fantastic Gray Basilisk lizards, and other creatures that
enhanced the whole. When I found that Don Chico would sell his land at a price
within my slender means, I bought it, fondly taking all this vast diversity of natural
wealth under my protection. Now, at last, I could dwell in an unspoiled natural
setting, study nature on my own land, and try to live in harmony with the teem-
ing life around me.

Don Chico lived with his common-law wife, their small, fair-headed son, and
several huge hogs, in a low, floorless, thatched cabin set at the very edge of a high,
wooded bluff above the creek, a site that permitted the convenient disposal of ref-

1. When the common name of a species of animal or plant is capitalized, its scientific name will
be found in the Index.
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use by throwing it out the back door. The contract of sale gave him the right to re-
main there, without the pigs, until he finished a new house on land he had acquired
across the Rio Pefias Blancas—a period that stretched on to a year.

I decided to build my home on a high terrace that faced the rising sun, the
mountains, and the river, whose voice, softly murmurous in the dry season, thun-
derous in rainy October, revealed its varying phases. The river, or the creek that
flowed into it almost in front of the house site, would supply water when I could
not catch enough for household needs from the roof, which seldom happened ex-
cept in the dry season. (Years passed before I had water piped in.) This site, near
water yet far enough above the river to be in no danger from its highest floods, had
evidently been favored by my predecessors long ago. Digging in the garden, I
found shards of Indian pottery and a clay spindle whorl. Stones that they had
probably used for crushing maize lay about. The summit of the steep ridge behind
the house was their burial ground. And the huge rock with a gently sloping top
that rose beside the creek nearby was incised with curious spirals, of puzzling sig-
nificance, that the aborigines had carved. This enormous block of andesite was to
prove most useful for drying newly harvested beans and rice in the sunshine.

The five-roomed house that I planned would be made almost wholly of locally
available materials. Only the hardware and a single bag of cement came from out-
side the valley, necessarily by air. The stones so abundant on the lower ground and
in stream beds served as bases to raise the construction above the damp ground,
termites, and snakes. A man skilled in the use of the adze hewed the heavier tim-
bers from durable hardwood trees in the forest. Lighter timbers and boards were
brought by ox-cart from a small sawmill across the valley in San Isidro, eight or
nine miles away by winding roads. Since the mill lacked a planing machine, many
boards had to be smoothed with a hand plane. Unglazed tiles for the roof were sup-
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plied by a farmer in La Hermosa, four miles away. By no means an expert tile
maker, he made inferior tiles, but the best I could find. Hundreds broke as the ox-
cart that brought them bumped over roads rough with rocks and roots, but with
occasional shifting and patching, the survivors of this journey have kept the house
dry for nearly forty years.

I planned my house to be economical and durable rather than elegant. For the
walls I chose babareque, a type of construction formerly widespread in Costa Rica,
as in other parts of Latin America, but now rarely used, as it is time-consuming,
requires much expensive hand labor, and, to be secure, needs heavy timbers that
have become very costly. On both sides of the sturdy uprights, wild canes, which
grow tall along the rivers, were nailed horizontally at intervals of a few inches. The

four-inch space between the two series of canes was filled with clay dug from the

hillside behind the house. The clay had been kneaded with water in a shallow pit,
by horses walking around and around, until it had become very tacky. As it dried
in the walls, the clay shrank, leaving wide fissures, which had to be filled with more
clay. When the space between the canes had been filled solidly, the canes them-
selves were covered with clay, which required several applications to fill all the
cracks. Next, the walls were thinly covered with fresh cow dung, an excellent
binder. This at first made a horrible stench, but it soon dried to a soft gray, odor-
less surface, which was admired by certain visitors ignorant of its origin. Finally,
the inside walls were whitewashed, the outside walls coated with the sack of ce-
ment that had come in the airplane.

Work on the walls proceeded slowly, in the intervals when farm tasks abated
somewhat. Not until two years after the foundation stones had been set was the
house finished. Meanwhile, I made simple furniture, including tables, stools, cabi-
nets, and open shelves for books. I also bought the larger farm, with much wood-
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land and little cultivation, that adjoined mine to the south. After I sold part of this
land, I had about two hundred and fifty acres, about half in old forest and much
of the remainder in second-growth woods. I decided to preserve all the forest and
plant only on land that had already been cleared.

After long cogitation, I called my farm “Los Cusingos,” for the Fiery-billed
Aragaris, which are found only on the Pacific side of southern Costa Rica and
across the border in Panama. I was not wholly satisfied with this choice, but set-
tled for it because certain other birds that I admired more lacked names that my
neighbors knew and could pronounce. Now I am convinced it was a good choice;
these agile, colorful toucans have persisted here, while other, less wary birds have
disappeared.

Except for rare visitors, for nine years I lived alone. But how could I be lonely
with so much varied, vibrant life around me? How could I be bored with so much
to see and learn and do? When nests of the resident birds became rare, it was al-
most time to watch for returning migrants from the north. Most of the time I had,
living nearby, a family that included a farm hand and an unmarried daughter, who
came in the mornings to cook, wash, and sweep the house for me. I had cows for
milk, chickens for eggs, horses for riding, and all these dependents needed much
attention. I seemed never to have enough time for all the odd jobs that continually
turned up: gathering fruits, mending fences and gates, repairing leaky roofs, curing
sick animals, extracting fly larvae from the skins of cows. Far from finding the
frequent long, rainy afternoons depressing, I welcomed them as a time for reading,
writing, or carpentry.

After nine celibate years, I married Pamela, youngest daughter of Charles
Herbert Lankester, a coffee planter and self-taught naturalist of wide interests. She
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willingly relinquished comforts to live simply on a farm still lacking many things
that city people believe indispensable. Some years later, we adopted Edwin, a
quiet, promising boy, already in his teens, who had grown up on the farm (his
father had worked for me, intermittently, for many years) and had been left unpro-
tected by the disruption of his family. Then, with a larger household and a grow-
ing library for which there never seemed to be enough shelves, we added a wing to
the originally L-shaped house.

Nothing prevents our building castles in the air exactly to our specifications.
Perhaps this is a reason for not putting foundations beneath them. However, un-
less we try to bring them down to earth, embodying them, as best we can, in the
stubborn world of reality, they can never be truly productive. But if they are
capable of yielding joys and precious experiences, they may also—too often, alas!
—bring disappointments and sorrows.

So has it been with Los Cusingos. Animals that I loved fell sick and died.
Nests that I found after much searching and desired greatly to study were pre-
maturely destroyed by predators—a frequent occurrence everywhere, but espe-
cially in tropical forests. The river, which is mostly a friendly presence, has some-
times misbehaved, damaging the farm. Labor and disputes with neighbors have
also been a source of trouble. A few years after I came here, a neighbor drew up a
writ accusing me of having closed a public road traversing the farm from end to
end and persuaded other neighbors to support his claim. With the help of older
residents of greater probity, I proved that such a road, which would have ruined
the farm, never existed. But finally, as more dwellings sprang up around us, I had
to consent to cutting a road through a tract of forest at the back of the farm that I
had wished to preserve intact. From this dirt road and adjoining farms, fires have
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bitten into the edges of the forest, fortunately not yet for a great distance, since
even in the dry season, rain forest is not subject to crown fires and ground fires
spread slowly.

Most distressing has been my inability to protect the forest from trespassers
and their dogs. The thousands of Palmitos—tall, slender palms with graceful
crowns of feathery fronds—that graced the woodland when I arrived have been
stolen for the few pounds of soft, edible tissue at their growing points. As the
progeny of these vanished palms grow up, they are slashed down while s:o‘y.oung
and thin that they yield hardly a mouthful, thereby destroying the possibility of
reproduction. With the disappearance of the Palmitos, marauders ‘have‘ been
attacking the taller and originally equally abundant Chontas, which, being sllgh-t]y
bitter, are less esteemed as food. To discover the perpetrators of these clandestine
depredations is difficult; to try to obtain a legal judgment against them, when they
can be identified, a waste of time.

Poachers have exterminated some of the larger or more spectacular birds and
mammals. Years have passed since I last saw a Chestnut-mandibled Toucan,
Crested Guan, Red-throated Caracara, Rufous-tailed Jacamar, Forest Deer, or
Coatimundi, all of which were formerly present here, some of them abundantly.
Other species have become rarer. When a sedentary woodland bird disappears
from an isolated tract of forest, it may be permanently lost, because birds that
avoid open country are unlikely to repopulate the tract from distant forests. A
recent study of nature sanctuaries of small or moderate size suggested that one
twice as large is likely to retain four times as many species.

Although much has been lost, much has also been saved in a valley where,
over the last four decades, I have painfully watched the destruction of nearly all the
splendid rain forest that once covered it, followed by the disappearance of most of
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its animal life. Our modest tract of ancient woodland stands, fairly undisturbed,
amid pastures, cane fields, coffee plantations, and corn fields, a small sample of the
natural vegetation of this well-watered valley, a refuge for forest dwellers that have
become rare or absent in the surrounding region. Four kinds of trogons still repeat
their calls in the treetops of our woodland. As twilight descends on the forest, the
mellow notes of the Great Tinamou proclaim its continuing wildness. The Black-
faced Anrtthrush still sounds its triple whistle as, with dainty steps, it walks over
the shadowy forest floor. A troupe of shy White-faced Monkeys still climb and
leap through the trees. The farm still contains much to enjoy, to observe, and to
ponder. If, years hence, this valley is permitted to regain the healthy balance
between farmland and woodland that I found here, Los Cusingos might serve as a
reservoir from which forest trees and their associated life repopulate land that once
was theirs,

If to expect to realize our dreams in all details is a wildly extravagant hope,
to make no effort to fulfill them is to relinquish precious opportunities for en-
riching our lives. In the chapters that follow, I shall say little more of the tribula-
tions that befall one who tries to preserve nature amid neighbors intent upon
plundering it; I shall tell instead of some of the rewards that this effort has brought.



2. A Tropical Year

IN tropical lands where frost is unknown, the activities of living things

are regulated, above all, by the monthly fluctuations in rainfall, as at

higher latitudes they are determined chiefly by the seasonal changes

in temperature. All those recurrent events, such as the renewal of
vegetation, the nesting of birds, the sowing of fields by man, which in the temper-
ate zones await the return of milder weather in spring, are in the tropics dependent
chiefly upon the start of the rainy season. In the few tropical regions where the
rainfall is almost uniformly distributed throughout the year, we find a correspond-
ing monotony in the course of vital activities; but in most parts of the tropics sea-
sons of heavier rainfall alternate with drier intervals, and the march of events in
the plant and animal kingdoms is regulated by these changes.

Although in regions nearer the Equator the year may contain two periods of
abundant rainfall separated by two drier periods, Central America has only a single
well-marked dry season and a single practically continuous wet season. The dry
season is called verana, or “summer”; the wet season, invierno, or “winter.” These
designations would naturally be given by immigrants from parts of Spain where a
Mediterranean climate of dry summers and rainy winters prevails. They would
soon forget that the season they now call “summer” coincides with the coldest
months of the northern winter, while the wet “winter” includes the warmest
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months of the summer in the Northern Hemisphere, within which lies the whole
of Central America.

To a traveler newly arrived from a northern land, it seems absurd to designate
as “winter” the season when, because of plentiful rain, the earth is brilliantly green,
birds singing and nesting, crops growing in the fields. But to the native, the associ-
ation of the names “winter” and “summer” with wetness and dryness is so firmly
established that when a bright, rainless day occurs in the midst of the invierno, or
wet season, he will remark, “What a beautiful summer we have today”; while if
a rainy spell interrupts the werano, or dry season, he will comment on the un-
seasonable “winter.”

Although the Pacific side of Central America is, in general, much drier than
the windward Caribbean side, in the foothills of southern Costa Rica the rainfall
is heavier, and spread over more months, than in other parts of the west coast.
This is reflected in the magnificent rain forests of this region, which are hardly
inferior in stature and richness of vegetation to the best that the Caribbean coast
can show. The nearest point from which we have meteorological data is San Isidro,
five miles from Los Cusingos in a straight line, where, during the decade from
1960 to 1969, the annual rainfall averaged 116 inches, with extremes of 83 and
133 inches. Records kept by my friend Isaias Retana during the seven years from
1937 to 1943 at neighboring Pedregoso show an average annual rainfall of 120
inches, with extremes of 92 and 167 inches. San Isidro, in the rain shadow of the
Coastal Range, is drier than Los Cusingos, which lies at the shadow’s upper edge.
During our long and very rainy wet season—which extends from late March or
April into or through December—most of the year’s rain falls, chiefly in the form
of heavy afternoon or evening showers, and often accompanied by lightning and



A TROPICAL YEAR 15

thunder. Now and then we have dark or drizzly forenoons, or sometimes a suc-
cession of them when rainstorms are countrywide; but, even at the height of the
wet season, we enjoy mornings of brilliant sunshine; and the year brings few fore-
noons wet enough to deter farmers from outdoor work.

Even here in a fairly stable environment, no two years are quite alike. Many
of the differences between years are related to variations in the dry season, which
may begin earlier or later, be more or less severe or prolonged. Trees may bloom
in different months in consecutive years, or, after fruiting heavily one year, they
may open few or no flowers in the following year. Some birds sing and nest sooner
when the rains come early than when they are delayed. Nevertheless, variations in
the course of natural events in this tropical environment are minor, and their
regularity is more impressive than their fluctuations. In the following pages I try to
depict, in broad outline, the march of life at Los Cusingos through the twelve
months of a “typical” year.

JANUARY

Although over much of the Pacific slope of Central America the dry season starts
in late October or November, here, in the southern foothills of the Cordillera de
Talamanca, it is, in most years, hardly well established until January. Nearly
always, this month brings the year’s most pleasant weather. By night, the stars
twinkle brightly. Cool air, flowing down from high summits where frost whitens
open spaces and icicles grow long on dripping cliffs and roadside cuttings, makes
one pull a heavy blanket over his bed toward the night’s end.

In a blaze of light, the sun floats up above the wooded ridge beyond the river.
The landscape, still intensely green after long months of rain, is soon flooded with

4 RED-HEADED BARBET, FEMALE
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sunshine so intense that it appears to be some palpable substance. Especially
during my early years here, when fewer homes sent up smoke from kitchen fires
and not a single motorcar polluted the air with exhaust fumes and dust, the at-
mosphere on such mornings was perfectly clear and transparent to the most dis-
tant summits; the earth sparkled like a precious gem. Such visual clarity tinges
one’s spirit with a sense of cleanliness and purity, making one feel that this old
planet is still pristine and undefiled. The flood of light often makes me strangely
restless. 1 yearn to wander beyond the distant horizon, which appears so near in
the pellucid air, yet I can give no good reason for wishing to be anywhere except
where I am, since I am as deeply immersed in all the glory of this light-flooded
hemisphere as one could hope to be anyplace else.

Although the sunshine is warm, in the shade gentle, shifting morning breezes
are cool and invigorating, reminding one with soft caresses that it is good to be
alive. Even at noon, on our best days, the air has not lost its freshness. After mid-
day, clouds that have been slowly piling up against the high mountains to the north
may spread over the sky. Sometimes they release their moisture in light afternoon
showers. Often, after a dry beginning, the month ends with a few rainy days.

Costa Rican country people have a curious notion, not easily dispelled, that
the year’s weather is forecast by the first twelve days of January, which they call
pintas, because they “paint” the character of the coming months. Thus, if January
5 is rainless, February should be dry; and if January 3 is rainy, March should be
wet. If this were true, the present year of 1977, which began with an exceptionally
dry January, should be one of unrelieved drought, although actually it has rained
much from April onward.

Shrubs and herbaceous plants that started to flower when rainfall diminished

SWALLOW-TAILED KITE B
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and sunshine increased in December continue through brilliant January days to
adorn roadsides, weedy ground, and low thickets on resting fields. l_\Ione of o;u;
more spectacular forest trees flowers so early in the year. Along the rwt?r,kgn;r e
old Riverwood trees may clothe their twigs with crowded clusters ff pin 15“ '.;ta-
mens, which, especially on still afternoons, fill the air with a heaV}_r, polleny .0 Er
that is almost fragrant. The tree that most adorns our landscape in ]anu?ry 19;1 the
tall, swiftly growing Heliocarpus, the “sun-fruited tree,” locally called Burio, w (;sc
wood is as soft as that of the more widely known Balsa. After a r'ather rflodt.:st f;s-
play of pale yellow flowers in December, it becomes rm)’re beautiful as its tiny l:\t
achenes, each surrounded by a ring of soft bristles, which sugg.i;st solar rays, (;-
come tinged with pale red. Light passing through the plumy bristles fons a _C(;t -
ored halo about each fruit, suffusing the whole dense mass of them with a soft,
warm radiance that is lovely when viewed against a clear bluf: sky. Muc?x of the
forest’s color at this season is provided by new foliage, especially the bright re;:cil
young leaves of the epiphytic heath Satyria elongata, which grows profusely on o
trees. ' o
Birds are strangely silent in these delightful days, which \Tzould s:‘cem to m\n}:e
ebullient song and nesting. Now and then a finch or thrush sings b:rle.ﬁy; but the
chief vocalists are male hummingbirds, who gather in loose asse?nbl_:es in treet(?ps,
or beneath woodland shade, and tirelessly repeat simple reﬁ-ams in weak voices
that are seldom musical. Some continue all day long, vying w1th. eacl"n ott,xer for fe-
males whose developing eggs need fertilization. Although hummingbirds’ nests are
not as numerous as in December, the females continue to lay, and to ?ttend. sggs;
and young with no help from males, as long as abundant ﬂ(.)wer.s promise a lf ix:g
supply of easily gathered nectar. Another persistent but inferior songster 15
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Bananaquit, a nectar drinker and insect gleaner like the hummingbirds, who raises
its young at the same time as they do. But the majority of birds, as though aware
that leaner days are coming, sing little and nest less in January. Nevertheless,
diminutive male Orange-collared Manakins begin to clear their “courts,” removing
all loose litter to make a small patch of bare ground, above which they will soon
display to attract the greenish females.

In this month a multitude of migrants from temperate North America are set-
tled in their winter home, sharing a diminishing food supply with more numerous
resident birds. Now they are joined by a few species that come to nest, after pass-
ing their nonbreeding season farther south. Swallow-tailed Kites arrive, to soar
gracefully through clear skies, catching insects in their feet, and to build their nests
of sticks in high treetops. Piratic Flycatchers proclaim their arrival with breezy
whistles, which they repeat with seeming insolence while waiting for resident
birds to finish covered nests that the “pirates” will capture for their own broods. In
some years, late in the month, the Yellow-green Vireo’s persistent song reveals
that it has already arrived from Amazonia, although more often I first hear it in
early February. Now the small, gray Lesser, or Bellicose, Elaenia makes its pres-
ence known by dry little notes, having come from I know not where. A less-
traveled visitor is the brilliant, silent Red-headed Barbet, who flies down from
higher in the mountains to eat bananas at our feeder and to hunt for the insects that
hide in curled dead leaves high in forest trees.

A good shower after a short dry spell may bring coffee into flower so early in
the year. Last year’s crop has all been gathered; and this is the time for removing
branches from the shade trees so that more sunshine can reach the coffee, for prun-
ing old branches and exhausted twigs from the coffee shrubs, and for cleaning the
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ground between them, where weeds have grown tall. Toward the month’s end,
beans sown broadcast in October are ready to be pulled up and dried in the sun, so
that the seeds can be beaten from the pods.

As the dry season advances, fresh fruits and vegetables for our table become
scarcer, unless brought from a distance. Qur orange trees, however, usually yield
abundantly through the dry months. The bean field gives us green pods in early
January, and maize plants scattered thinly through it supply green corn until Feb-
ruary. In this season we vary our diet by gathering Red Poré flowers from the
ground, beneath trees that I planted as slender living poles, which rooted and sent
out widely spreading boughs. (As the wet season approached its end in November,
the thorny branches shed their trifoliolate leaves, and by December the naked
twigs bore vivid clusters of long, slender, red flowers, each shaped like a machete
or sword.) Before sunrise on January mornings, chattering flocks of Orange-
chinned Parakeets settle in the poré trees, pluck the flowers one by one, and lift
each to their mouths with a foot. A bite to create a narrow perforation in the thick
base suffices to extract the nectar; then the flower is dropped. Wintering Baltimore
Orioles have a different procedure. Plucking a flower, the brilliant male or duller
female holds it against a branch beneath a foot, while its sharp bill splits the base of
the flower to make the nectar available to its tongue. These two kinds of birds leave
the ground thickly strewn with bright red flowers, which we must gather quickly,
before the horse eats them, if we wish to boil them for lunch or supper. Through-
out the day, long-billed hummingbirds visit poré flowers that parakeets and orioles
have left for them. Later, as the long pods ripen, White-crowned Parrots will settle
in the trees to eat the full-grown seeds, which are not yet hard and bright red.

4 ORANGE-CHINNED PARAKEETS, RED PORO FLOWERS (LEFT) AND SEED PODS (RIGHT)
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FEBRUARY
January’s delightful weather often continues well into February, and in our best
years, when a few afternoon showers relieve the prevailing drought, almost to the
month’s end. Usually, however, by the last week of February the atmosphere loses
its fine clarity as smoke rises from fires set to clear land for planting and pastures
begin to turn brown.

The floral display on fields and roadsides wanes as weedy plants set seed and
wither. Nevertheless, this generally dry month has no lack of flowers. Now the
Golden Shower Orchids are at their best, their thick, drought-resistant pseudo-
bulbs sending out gracefully arching sprays, a yard or two long, covered with hun-
dreds of small, bright yellow blossoms. On trees and shaded rocks, the clustered
stems of the orchid Sobralia pleiantha still display large, cream-colored flowers,
which begin to expand at dawn, diffuse their delicate fragrance through the bright
morning hours, and close around noon, never to open again. On large, globular,
earthy nests built by tiny dark ants high in trees, the stiffly erect, clustered stems
of another orchid, Epidendrum imatophyllum, are crowned with clusters of small
pink flowers, visible from afar. On similar ants’ nests, the much rarer Bucket
Orchid somehow finds enough moisture, in this dry weather, to fill its large,
cupped lip with the water that plays an essential role in its strange transactions
with pollinating insects. In tall second-growth woods, the Scarlet Passion-flower
displays its large blossoms on nearly leafless shoots near the ground, to be polli-
nated by shade-loving Long-tailed Hermit Hummingbirds, while the leafy vines
scramble up toward the sunshine.

A good afternoon shower in this generally dry month will bring the coffee
plantation into fullest bloom nine or ten days later. For a single day, the glossy-

< ORCHID (SOBRALIA SP.)
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leafed shrubs are thickly covered with pure white, fragrant F:nlossoms, which attract
multitudes of small bees and other insects. By the followmg da.y the ﬁowez;s are
becoming discolored. Like the coffee, several Speciss of Miconia, ra.ll shrubs or
slender trees of the melastome family, may bloom simultaneously in .szruar}):,
each species at its own time. On a certain day, every trfae of the same kind on the
farm is covered with small white flowers murmurous with bees. .
As the Red Poré trees growing around the house pass from bloom), ;‘i
Orange-chinned Parakeets turn their attention to the much taller Orange Poroft [an
I started from a seed at a corner of the garden. They.can extract .the nectarTr}(:
the more open flowers of this South American tree without plucking them .d . ei
share the feast with Baltimore Orioles, several kinds of honeycreepers, and ri
liant hummingbirds that appear colorless against the sky.- An(‘)ther planted tree,
the Carao, is adorned with deep pinkish, clustered flowers in this month when our
tive trees are still mostly flowerless. .
mOStV;?}i:;ﬁtllll: Erl'noon is full during the dry months, Pauraques Tepeat their clleal;;
plaintive notes all through the night. Blue-throated Golden—tai‘ls,' R.ufous-ta.lht?
Hummingbirds, Blue-chested Hummingbirds, and others that join in courts 13
assemblies continue to sing into February; but if the drm.lght b’e::()mes severefanh
fAowers scarce toward the month’s end, they fall silent until 'Apnl'-s ::;hm-vcrs rfe r;:s.
the vegetation. Other birds become increasingly song.ful in antl1c1pat1({n oB; :;t_'
nesting season. Now in February, flycatchers, from big Bo-atﬂl?llls to tmyh ta ;
fronted Tody-Flycatchers, sing at dawn the stirring or whimsical songs tha s_ln‘
rarely heard in full daylight. Thrushes, finches, and t-anagers' repea‘t their songs 1
creasingly during this month, although hardly yet with full lnten51ty.'. .
In February the work of cleaning and pruning the coffee plantation con 1;11 d
Now, on well-rested, fertile land too rocky to plow, we slash down brush an
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rapidly growing trees, which quickly dry in the hot sunshine. At the month’s end,
we set fire to clear the ground for planting maize. If we waited long into March,
when the ground and standing vegetation usually become drier, the fire would
burn more fiercely, with greater injury to the soil and increased risk of spreading
uncontrollably through the farm.

The increased attendance at the birds’ feeder reminds me that wild fruits be-
come scarcer as the drought continues. Fortunately, with an occasional brief inter-
mission, our banana plantation yields enough both for the birds and for our house-
hold throughout the year. Qur orange trees, too, still bear enough to eat and to sell.
Now the Itabo, a species of Yucca with thick, fleshy branches and long, narrow,
sharply pointed leaves, spreads its generous panicles of large white flowers that
never produce seeds. Prepared as a vegetable or salad, they add welcome variety
to our diet. Root crops such as Cassava and Tiquisque (a large-leaved aroid) can

be gathered at any season, and our granary still holds corn for making tortillas and
feeding the chickens.

MARCH
When I first came to El General, February was usually our driest month, but it is
now more often March, a change probably wrought by the vast destruction of
forest in the last four decades. Although government, radio stations, and the press
urge farmers not to burn for their soil’'s sake, the annual burning continues on a
large scale. Much of the land in the valley and on the surrounding hills—including
some of our own best fields—is so stony or steep that plowing is hardly possible
and burning the only economically feasible method of preparing it for planting
maize and other crops that require considerable area. In addition to this necessary
burning, much more occurs when farmers carelessly permit their fires to escape
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from bounds and run wildly over neighboring fields and into the woods. Other
blazes are thoughtlessly or spitefully started. Last year, some malicious trespasser
set fire to several acres of drying brush that we had cut down for a milpa where
maize would be sown but had not yet surrounded by a bare lane to contain the
flames. Happily, the adjoining thickets were still moist and the conflagration did
not spread far.

As March advances, the burden of smoke in the air increases, until distant
peaks disappear, the sun rises with an angry red glare, the sky is no longer blue by
day, and no stars twinkle at night. The atmosphere that was so invigoratingly clear
and pure in January now becomes murky and oppressive. By midday, the ther-
mometer has often risen into the high eighties and sometimes passes ninety degrees
Fahrenheit. In the afternoons, charred fragments of vegetation drift down, on the
lawn, the porch, even on my writing paper. Added to the effects of the sultry,
enervating heat is the fear that Los Cusingos is burning; for it is difficult to judge
whether a column of smoke, rising high above the treetops, comes from one’s own
farm or another at a distance.

In the forest, where the persistent chirrilin of the big cicadas is the prevailing
sound, drying leaves drift down until the ground is thickly covered. Although
now thinner than in the rainy months, the high, leafy canopy still covers much of
the sky; few trees lose all their foliage, and some even find enough moisture deep
in the soil to renew it in the driest weather. The more shallowly rooted woodland
shrubs fare worse than the trees that shade them; in drier years, their leaves and
green shoots droop forlornly—a depressing sight. Fissures appear in the parched
ground. In woods and fields flowers are not wholly lacking, but rare. Pastures turn
brown and grazing animals must subsist upon dry grass, unless specially fed. Here

4 VIOLET-HEADED HUMMINGBIRD
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in the foothills, we receive more rain than does the valley floor, and our pastures
may remain green while those below us are parched and brown. .

As though to cheer spirits depressed by polluted air and the sight of wilting
vegetation, some of our most splendid trees bloom at the height of the drought.
Now the tall Large-leaved Jacaranda trees, still in full foliage, cover their rounded
crowns with a glorious show of lavender flowers. Along the fences, Madera Negra
trees, planted as living fence posts, dress their leafless boughs in clusters of pink
blossoms, beloved of orioles and hummingbirds. At the woodland’s edge, 2
scrambling vine of the milkwort family, Securidaca sylvestris, displays pealike flow-
ers of delicate pink. Toward the month’s end, the abundant Mayo trees may
sprinkle their heads with gold. .

Scarcity of nectar-bearing flowers silences the hummingbirds, who have
fewer nests in this month than in any other. The only species that I have found
nesting freely in March is the Violet-headed Hummingbird, which builds its
downy cups above or beside streams in the humid depths of the forest. Now, when
drying herbs shed many seeds, pigeons and doves that forage over the ground.are
at the height of their breeding season. Woodpeckers also nest early. Othel: birds
sing increasingly in March and start to build their nests; many even lay their eggs
in anticipation of more favorable weather. .

Beginning in early March and continuing through much of April, great ﬁ(.'-tCkS
of Swainson's Hawks, migrating from South America to the western United
States, often stream across the sky from horizon to horizon. Where heated air rises
above a sunny slope, they pause in their onward flight to spiral upward and regain
altitude lost in forward gliding. They take little or no food on their journey and
are reluctant to expend energy flapping their wings. With them are often a few
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Broad-winged Hawks, which also migrate northward in much smaller flocks of
their own.

Here, where the dry season is shorter than along much of the Pacific slope,
March is the month for planting. After a shower or two presages the return of
wetter days, we sow maize in the field cleared by fire. Among the corn we plant
pumpkins and sometimes also a bean that climbs up the cornstalks. If the banana
plantation needs to be extended, this is the best time for doing it. Root crops—Cas-
sava, Taro, Tiquisque—are planted now, just before the rains begin. On neigh-
boring farms, where large fields of sugarcane have replaced the small patches that
were formerly planted for making brown sugar in ox-driven presses, the cutting of
cane continues throughout the dry season. Tractors haul trains of heavily laden
trailers to a distant mill, which turns out tons of refined sugar.

In March, the farm gives nothing new for our table. As long as the dry weath-
er continues, the Itabos produce large panicles of edible flowers. Oranges and
bananas are usually still plentiful, starchy root crops can be dug from the desic-
cated soil, and last year’s corn remains in the granary.

APRIL
As a youth in Maryland, I did not welcome balmy spring days after a hard winter
more joyously than I now greet the showers that end a severe dry season. Often
they come in March, rarely later than early April. As the morning advances,
clouds gather darkly against the high mountains in the northeast. Gradually they
spread outward, by noon covering the sky overhead, while we eagerly await their
pent-up water. Too often they dissolve as the afternoon advances, permitting
sunshine, no longer welcome, to beat fiercely upon us. Perhaps a few drops fall
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before the clouds melt away, frustrating our longing for a refreshing shower. But
up in the hills they may have released a deluge, swelling the river until it roars
loudly as it races past our parched land, laden with silt, leaves, and branches that
accumulated in its channel while the current was low.

After nine rainy months, the advent of the dry season is pleasant; but far more
delightful and gratefully received are the showers that wash the air clean of smoke
and dust, bring brilliant stars back into the nocturnal sky, refresh wilting foliage,
stimulate the birds to sing more blithely, and end the danger of brush fires. After
a few such showers, the earth is transformed, fresh and green again, as though the
stressful final weeks of the dry season had never oppressed it. This, not the bright,
flowery days of January, is our true primavera, the spring when seeds germinate,
resting bulbs and tubers send up new shoots, birds sing and nest. Unlike spring at
higher latitudes, the early wet season is, above all, a time of vegetative growth
rather than of flowering, although flowers are not wholly lacking.

In the dusk, large Pyrophorus fireflies, agleam with two eyelike, greenish lights
on top of the thorax and a wider red one beneath the abdomen, weave erratic
courses between the trees and often fly through open windows. If one falls upon
its back, it bounces into the air with a click, in the manner of elaterid beetles.

Jacaranda trees often continue to flower into April, and in some years are at
their best in this month. Now the trees that most add a different color to this green
valley, the two species of Mayos, delight the eye with domelike crowns almost

solidly covered with bright yellow flowers, attractive to bees and Snowy-breasted
Hummingbirds. Here these tall evergreen trees continue to flower profusely in
May, and into June on higher slopes, where we view them from afar. On certain
April days, gleaming patches of white call attention to an abundant tree or shrub

PYROPHORUS FIREFLY B
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of the melastome family with precisely timed flowering. More sweetly scented
than the tiny melastome flowers are the white blossoms of the orange trees, which
for a week or more send fragrance through our garden and into open rooms.

In April, melastome trees that flowered in February ripen small berries,
which nourish birds of many families. Other trees and vines open their pods to
expose seeds surrounded by soft arils that are eagerly sought by birds, who spread
the indigestible seeds far and wide. The abundant oil in these arils may help mi-
grants to store up fuel for their long northward flights; for this is the month when
most of those who wintered with us disappear, leaving only a few who will depart
in May. Now species that have passed the months of the northern winter chiefly
or wholly in South America pause on their long northward journey to reap the
bounty of our trees. Red-eyed Vireos become abundant; male Scarlet Tanagers
flash amid the verdure; innumerable Olive-backed, or Swainson’s, Thrushes flit
through the woodland with much singing, far from their summer homes. Occa-
sionally a flock of Eastern Kingbirds suddenly appears, lingers a day or two, then
continues on its way. Like swallows and hawks, kingbirds migrate by day, instead
of by night, as most small passerine birds do. With a rich supply of small fruits and
insects, the resident birds now come into fullest song and breed most freely. In
April I have found more nests with eggs, of more species, than in any other month.
Before April is past, many have fledged young.

If the planting of corn, rice, and other crops has not been finished, it is still not
too late to continue. After the rains become frequent, the vegetable garden should
be planted. While waiting for things to grow, pastures can be cleaned of weeds,
fences mended, hedges trimmed, and odd jobs done.
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MAY
May is a month of brilliant, sunny mornings, during which clouds mass against the
high Cordillera, to release their burden of water in torrential afternoon downpours
that make the river rise and roar. It was in early May that one of these freshets
broke into a side channel that the Rio Penas Blancas had abandoned long before,
sending half its water through our farm and giving us an island difficult to reach.

With bright sunshine and no lack of water, animal and vegetable life reach
their flood tide. In no other month is the wealth and vitality of tropical nature so
impressive. The rain-washed air itself seems to be charged with fertility. Vital
processes are contagious; to see and feel the plants and animals around me living
more intensely intensifies my own life. Hearing birds sing, watching them build
their nests and feed their young, contemplating the sprouting corn, I am myself
incited to activity. Although the air may now be less invigorating than that at the
outset of the dry season in January, I find the beginning of the rainy season more
stimulating intellectually and physically. In January, the bright, dry days inspire
a restless wanderlust; in May I have not the least desire to wander. There is so
much to see and learn and enjoy close around me that the very thought of leaving
the farm is disturbing.

The Mayo trees still display golden flowers above their glossy foliage. Now
tall, shapely shrubs of Palicourea guianensis, which have sprung up in our garden
from seeds dropped by birds, hold generous panicles of bright yellow, orange-
stalked flowers above handsome, prominently veined leaves. Sometimes a Rufous-
tailed Hummingbird claims one of these shrubs and tries to exclude all competi-
tors, not only other hummingbirds but even large bees and butterflies. On certain
May nights, tall shrubs of Cestrum, another wildling that grows spontaneously in
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the garden, open multitudes of small, greenish-white flowers that fill the air with
fragrance. Although less flowery than December and January, the landscape in
May has its share of floral adornments.

The woody melastomes still yield many berries, while other trees and vines
attract the birds with oil-rich arillate seeds. The abundance of wild fruits is attested
by the fact that now, even though they are feeding young on all sides, birds con-
sume far fewer bananas at our feeder. Somewhat fewer nests are started in May
than in April, but more hold nestlings. Even hummingbirds, whose nests were rare
in March and April, begin to breed more freely again. The four species of dull- 3
colored hermit hummingbirds at Los Cusingos—the Long-tailed, Little, Bronzy,
and Band-tailed Barbthroat—fasten their nests with cobweb beneath drooping tips
of palm fronds, or strips of banana leaf, which form green roofs above them; but
even species that lay their two eggs in open downy cups incubate their eggs and
rear their young beneath May's downpours. By the middle of the month, all the
migrants except a few belated stragglers have left us. I do not doubt that many
could breed successfully here, where they pass the greater part of their lives. Why,
then, do they go so far, at such great risk, to reproduce?

The birds nesting in our dooryard trees and shrubbery attract snakes, includ-
ing yellow-and-black Micas up to seven feet long and slender, bright green tree

snakes, all of which we seldom see when the nesting season is over. Fortunately,
venomous kinds rarely invade our dooryard. Squirrels, too, take their toll of eggs
and nestlings. Wherever they breed, birds lose a high proportion of their young to
hungry predators.

This is the month we clean the milpa and other plantings of swiftly springing
weeds. Nearly always the unwanted growths are chopped down with a long ma-

BRONZY HERMIT'S NEST BENEATH BANANA LEAF P
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chete or scraped off with a broad one, without breaking the ground and exposing
it to erosion under the downpours of May.

JUNE

June has less rain than May but more cloudy mornings. After May’s exciting days,
it is somewhat of an anticlimax, with fewer arresting floral displays to break the
monotony of lush, rapidly increasing foliage. Although flowers still bloom, they
must be more attentively sought amid the verdure. Now, in the coffee and banana
plantations and rocky places in the riverside pasture, an elegant herb of the ges-
neria family, Tussacia Friedrichsthaliana, opens pretty yellow-and-red flowers,
which emerge from green, cuplike calyces filled with water. They are borne on
large-leaved, fleshy stems, a foot or two high, which in April sprout from thick
tubers that have rested dormant in the rich soil during the dry months—a habit of
growth common enough in northern lands but rare here in the humid tropics. A
vigorous epiphytic shrub of the potato family, Lycianthes synanthera, displays clus-
ters of small lavender flowers that attract many pollen-gathering bumblebees.

With the decrease in the number of berries that woody melastomes provide for
birds, they sing and nest less; but many, especially those that lost early broods,
continue to incubate eggs or feed young in June. The diminutive seedeaters, who
wait until the grasses that sprang up anew when the rains returned are ripening
the seeds on which they largely subsist, are now at the height of their breeding
season, later than most of our birds. I have found more hummingbirds’ nests in
June than in any other month, although only one more than in December, when
eight species were represented, instead of six as in June.

Now the maize spreads its dusty tassels at twice my height above the ground.
In years when occasional showers following dry intervals have brought the coffee

4 VARIABLE SEEDEATER
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interrupt the rains in late June or July, the country people speak of e/ veranillo de
San Juan—*St. John's little summer.”
Vegetative growth still takes precedence over flowering and fruiting, although
a considerable variety of flowers and fruits can be found by those who diligently
seek them. Now a tall shrub or small tree of the verbena family, Cornutia grandi-
folia, lifts generous panicles of small violet flowers above large, furry leaves. If this
wildling is permitted to remain in dooryard or pasture where it has plenty of
room, it makes an ornamental as handsome as any lilac in Maytime. In the forest,
an arborescent member of the coffee family, Cephaelis elata, displays a tight cluster
of small white flowers between two large red bracts thar attract the Blue-crowned
Woodnymph and other hummingbirds. Also in the woodland, a heliconia, or wild
plantain, spreads long, red-margined, yellow bracts in a striking display that draws
hummingbirds to the slender yellow flowers that these bracts embrace. In more
open places, a taller heliconia catches the eye with large, plain orange bracts. The
Tussacia continues to flower profusely in stony places, lightly shaded. The most
brilliant color in our landscape is provided by an alien from Africa, the red-flow-
ered Flame-of-the-Forest tree (or Tulip tree), which has spread itself by means of
winged seeds and now stands out flamboyantly amid the prevailing green.

Days now dawn without the many-voiced chorus that greeted them from
March to June. The chief choristers, Gray’s Thrushes, have fallen silent; and most
other birds sing at most sporadically through the morning. Although I have found
about as many nests in July as in June, they belonged to fewer species. Late-breed-
ing seedeaters now provide much of the song and many of the nests. Toward the
month’s end, wood-pewees arrive, the first migrants from the north to return to us.

If they remain silent, I am usually uncertain whether these small, severely plain
flycatchers belong to the eastern or the western species.
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into flower repeatedly from January to March or April, the coffee bushes begi.n to
ripen their berries in June, and picking begins. At a time when the ‘small, swiftly
maturing wild berries that attract birds are dwindling, the Iar.ger frulj:s that we eat
start to ripen. Soon our table, which in April and May had little variety of hon.lc-
grown foods, is richly laden with the produce of our land. Avocado trees, which
flowered as the dry season began, now yield their fruits. One compensation ff)r a
severe dry season is 2 heavy crop of mangos. Mango flowers do not en.dure wetting.
The tree beside my study, which in a succession of years with occasional .Showe‘rs
during the first quarter does not form a single fruit after profusely ﬂowermg'. will
in a truly dry season bear more mangos than we, the horse, and the Agoutis can
eat, or neighbors want.

Pejibaye palms now ripen their fruits on slender trunks that grow to be fifty
feet high and bristle with needlelike, black spines. To bring the heavy clusters of
one-seeded fruits down from the taller trees is strenuous work; we use a long bam-
boo pole with a hooked stick tied to its end. These palm fruits must be cooked, for
the solid, nutritious, orange or yellow flesh stings the mouth when raw. Now the
vegetable garden yields mustard, Chinese cabbage, radishes, cucumb'ers, anc'i okra,
while the milpa gives us tender young ears of corn and green pump!cms. which are
cooked like squash. Golden oranges from last year’s flowering still hang on the
trees, and the banana plantation does not fail us. June and July bring us our great-

est abundance.

JULY ‘
Although the weather continues wet, July is often the month of least rainfall be-
tween May and November, suggesting the second dry season that, a few degrees
nearer the Equator, comes each year. If three or four rainless days, rarely more,
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interrupt the rains in late June or July, the country people speak of e/ veranillo de
San Juan—"St. John’s little summer.”

Vegetative growth still takes precedence over flowering and fruiting, although
a considerable variety of flowers and fruits can be found by those who diligently
seek them. Now a tall shrub or small tree of the verbena family, Cornutia grand;-
folia, lifts generous panicles of small violet flowers above large, furry leaves. If this
wildling is permitted to remain in dooryard or pasture where it has plenty of
room, it makes an ornamental as handsome as any lilac in Maytime. In the forest,
an arborescent member of the coffee family, Cepbaclis elata, displays a tight cluster
of small white flowers between two large red bracts that attract the Blue-crowned
Woodnymph and other hummingbirds. Also in the woodland, a heliconia, or wild
plantain, spreads long, red-margined, yellow bracts in a striking display that draws
hummingbirds to the slender yellow flowers that these bracts embrace. In more
open places, a taller heliconia catches the eye with large, plain orange bracts. The
Tussacia continues to flower profusely in stony places, lightly shaded. The most
brilliant color in our landscape is provided by an alien from Africa, the red-flow-
ered Flame-of-the-Forest tree (or Tulip tree), which has spread itself by means of
winged seeds and now stands out flamboyantly amid the prevailing green.

Days now dawn without the many-voiced chorus that greeted them from
March to June. The chief choristers, Gray’s Thrushes, have fallen silent: and most
other birds sing at most sporadically through the morning. Although [ have found
about as many nests in July as in June, they belonged to fewer species. Late-breed-
ing seedeaters now provide much of the song and many of the nests. Toward the
month’s end, wood-pewees arrive, the first migrants from the north to return to us,
If they remain silent, I am usually uncertain whether these small, severely plain
flycatchers belong to the eastern or the western species.
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As the tall Sandpaper tree at the end of the garden ripens its small green fruits,
White-faced Monkeys come to eat the thin, sweetish mucilage that surrounds the
single, hard, flattish seed. While they eat, seeds and empty husks rain noisily
down, calling attention to these shy primates, who, with throaty protests, flee back
into the forest the moment they find themselves observed.

July is the time to clear the pastures of swiftly springing weeds, chopping
them down with long machetes before they shade out the grass. Perhaps the police-
man will bring an order to trim the farm’s ronda, the strip of bushy or weedy
ground that borders the public road. If it has not already started in June, coffee
picking now begins. By the month’s end, the harvest of mangos and avocados has
passed, but the Pejibaye palms continue to yield their heavy clusters of fruit and
the Breadfruit trees are maturing their big, green, milky, seedless globes.

AUGUST

August, the month of ripening grains, brings some fine sunny mornings that are
often followed by afternoon downpours, reminding us that the rainy season is ap-
proaching its climax. A pleasant feature of this valley, particularly agreeable to
bird watchers, is the complete absence of long-continued winds. We may pass
years with hardly more than light, transient breezes. However, at long intervals,
a tornadolike wind blows up after a sunny morning in the rainy season. It may con-
tinue for only a quarter of an hour, and although it never affects a large area, it
may erupt with such violence that it flattens a field of ripening corn, breaks limbs
from trees, or cuts a narrow swath through the forest. The most damaging of these
storms in my memory came in early August, many years ago.

Despite heavy rains, the Candelillo trees scattered through the pastures cover
themselves with bright yellow, delicately fragrant flowers. A related tall shrub,

WHITE-FACED MONKEY B
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Cassia bacillaris, which also springs up spontaneously in the pastures, competes
with them for the services of pollen-gathering bees to fertilize its own yellow blos-
soms. In the forest, no tree is now so colorful as the tall Cerillo, laden with globuliar
red flowers that, held high overhead, might be mistaken for clusters of che'rryhke
fruits. As long as its flowers last, the Cerillo is constantly \«'isitfed by t?vo kinds of
hummingbirds that we rarely see here at other times, the plainly attired Brown
Violet-ear and the elegant White-necked Jacobin. Now, too, one of the ﬁfm_St of our
native shrubs, a furry-leaved, brittle member of the acanthus family, Pa:k:facantf:m
macranthus, adorns itself with slender lavender flowers, three inches long, which
attract Rufous-tailed and Little Hermit hummingbirds to the tall second-growth
woods where it thrives on rich soil. From the tree on which it grows, the S:r.fn-
hopea orchid diffuses a strong spicy odor, which attracts large bees. The two 11'1-
curved, hornlike projections on the lip of this curiously shaped and spotted orchid
earn it the name torito—"little bull.”

On a fine morning, one may hear many birds sing, but rarely as much as they
do in April and May. The chief songsters are now the Blue-black Grosbeak and
the Thick-billed Seed-Finch, both of which eat maize or other grass seeds fmd nest
late. Often at dawn, a White-winged Becard, unseen amid the dense foliage of 2
tree, tirelessly repeats his dulcet notes. From the upper levels of the forest co.me
the sharp whistles, always in a rapid series of three or four, o.f the Green Shrike-
Vireo; its call reminds me that neither I nor any other naturalist, as far as [ know,
has ever found the nest of this abundant, widespread bird that is so hard to‘detect
amid the verdure with which it blends. In August I have found as many kinds of
birds breeding as in July, but they have fewer nests. Ground'—feedmg (.icwes of th;
thickets and plantations nest for the second time, after an interval, in lMay an
June, during which they rested while most other small birds were breeding.
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Now, after raising their young, the last of the Swallow-tailed Kites depart for
their winter home in South America, leaving a vacancy in our sky. About the first
of August, Spotted Sandpipers appear along the river. In the following weeks, a
few other migrants arrive from the north, but the main influx into our mountain-
rimmed valley will come later.

Sometimes in August multitudes of the day-flying moth Urania fulgens pass
overhead on their way to Panama and South America, or pause to sip nectar from
the white, powder-puff flowers of the Inga trees. These handsome black moths,
adorned with bands and spots of golden green, are the size and shape of a large
swallowtail butterfly, for which they are readily mistaken. After a northward
migration earlier in the year, chiefly in April and May, they return southward in
largest numbers from July to September. In recent years, I have failed to see such
spectacular flights as were more common in past decades.

By mid-August the heavy ears of corn begin to droop on their drying stalks.
Now is the time to harvest them, before the protecting husks decay. If gathered
ears remain on the ground overnight, awaiting the ox-cart, they are carefully cov-
ered to shield them from a drenching by the afternoon rain, which would make
them mildew in the granary. With the corn come big, hard-shelled pumpkins of

many sizes and shapes, which, stored in a dry place, will remain sound and edible
well into the following year.

SEPTEMBER
Although September is usually wetter than August, it is not without sunny days;
sometimes a week or more of fairly dry weather interrupts the rains. The Can-
delillo, the Cerillo, the Flame-of-the-Forest tree, and the Poikilacanthus shrub in the
woodland shade continue to flower. On rocks in the riverside pasture, a Sobralia
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opens its fragrant white blossoms at intervals throughout the month. All the plants
in the vicinity flower on the same day, then pass two or three flowerless weeks
before they all bloom simultaneously again. For a single day in August or Septem-
ber, the shrubby or arborescent Wayside Miconia covers itself with a vast multi-
tude of tiny white flowers, whose minute petals drift downward like falling snow-
flakes on the following day.

Many birds sing sporadically but few are in full song. Among the most vocal
are the Bananaquit and the Scaly-breasted Hummingbird. These two nectar drink-
ers, along with ground-feeding doves, account for a substantial part of the very few
nests of few species that I have found in this month.

September, when the sun crosses the Equator to enter the Southern Hemi-
sphere, is above all the month of migrations. Now the last of the Yellow-green
Vireos, and almost the last of the Piratic Flycatchers, follow the Swallow-tailed
Kites southward. To compensate for the loss of these summer residents, a host of
winter residents arrive, chiefly toward the end of the month. Among them are
eleven species of wood warblers, the Red-eyed Vireo, Summer Tanager, Dick-
cissel, Baltimore Oriole, Barn Swallow, Yellow-bellied Flycatcher, and Broad-
winged Hawk. I do not see them come; one day I find not a single individual of a
certain migratory species; next day it is present, acting as though it is perfectly

familiar with the vegetation and foods of this region so different from those where
it fledged thousands of miles away—a marvel of adaptation. Of these arrivals, only
the swallows migrate conspicuously by day. They continue toward South Amer-
ica, as do the Red-eyed Vireo and Canada Warbler. The others remain for the
winter, some, including the Chestnut-sided Warbler and the Baltimore Oriole, in
such numbers that they are among our most abundant birds.

4 URANIA FULGENS
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In some years the Urania moths continue to pass through September, swelling
the southward migration of winged creatures. But the most conspicuous movement
is local rather than long-distance, and now, unhappily, largely a thing of the past.
Beginning sometimes as early as July but rising to a peak in September, great flocks
of Red-lored Parrots and smaller but no less conspicuous parties of raucous Scarlet
Macaws came up the valley from the forests where they nested. Both the parrots
and the macaws flew in pairs within the flocks, which also contained a few single
individuals and trios. After feasting on the ripening fruits of forest trees, including
the winged seeds of the Mayos, they returned down the valley. Now, with the
destruction of forests, only sadly diminished flocks of the Red-lored Parrots visit
us; the macaws, never.

Now July’s abundance of fruits for our table has passed. The Pejibaye palms
yield the last of their bunches. The main crop of oranges is over, but usually we
find a few that come from off-season flowers. Some farmers are still harvesting
their corn, but the chief activity throughout the valley is gathering coffee.

OCTOBER
In October the wet season reaches its drenching climax, with more precipitation
than many a region that is by no means a desert receives in a year. The rain still
comes mostly in afternoon deluges, which may continue well into the night. The
swollen river roars and rumbles as it shifts the great boulders in its bed and dashes

floating logs against them. But even now many mornings are rainless and some
sunny. Occasionally the month brings a remporal—which may continue for a day
or two or, rarely, for a gloomy fortnight—when, from a high ceiling of clouds, rain
falls not only in the afternoons and nights but also in the forenoons, although it is

4 RED-LORED PARROTS
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then rarely as hard as in the afternoon downpours. This is the month when bridges
are washed away and mountain roads blocked or carried away by landslides.

Even this excess of falling water does not inhibit flowering. One October no
fewer than seven native orchids of the large genus Maxillaria bloomed on the trees
around our house. Now the curious epiphytic orchid Elleanthus capitatus pushes
its small purple flowers out from the head of glistening, colorless jelly that envelops
the unopened buds and developing fruits. They remind me of a circle of crowded
nestling mouths displaying their deep pink lining as they gape for food. On some
nights the small, clustered flowers of a shrubby Cestrum perfume the air. In the
woods where the lavender Poikilacanthus flowers are disappearing, another hand-
some shrub of the acanthus family, Razisea spicata, lifts spikes of bright red flowers
with long, slender tubes, inviting pollination by the long-billed Long-tailed Her-
mit. Forest pathways are strewn with the broad white corollas that drop from tall
Campana trees.

Berries of the abundant shrubs and trees of the melastome family are not as
plentiful now as they were early in the rainy season, but a species of Miconia with
pretty lavender inflorescences offers shiny, juicy, black fruits a quarter of an inch
in diameter. A mistletoe with conspicuous orange flowers, Psittacanthus americanus,
burdens the crowns of Mayo Colorado trees, where lovely Turquoise Cotingas
come to swallow the mistletoe’s large black berries whole. High on large-leaved
Jacaranda trees, flat, brown, woody pods are splitting into two broad valves to re-
lease winged seeds that drift down everywhere, sometimes floating through open

windows.

Bird song and nesting are at their lowest ebb. Nevertheless, pairs of constant-
ly mated Rufous-breasted Wrens proclaim their presence as the male and female,

COFFEE IN FRUIT b
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foraging unseen in vine tangles, answer each other with mus'ical v?ries.nO:zr;in;
billed Nightingale-Thrushcs continue even now to repeat their quain :o gl e
the thickets. The hermits that fasten their nests bencat.h grf-en leafy roo fs no o.lgd
attend them; but, surprisingly, at least three hummmgblirds, the ‘Ru ous;catwcn,
Snowy-breasted, and Scaly-breasted, lay eggs flnd rear their young m. opennumay
cups exposed to October’s downpours. In this mclemf.'nt wcatl'ler. their })lfoulﬂgsom);
take several days longer to attain flight than they do‘m less rainy mmft s. A
years, little Yellow-faced Grassquits sing and nes‘t:1 in October, but in substan
with a round doorway in the side. .
covm:ﬁ;:::: ];11::11 the north continue to filter belatedly into this vall‘ey. w(};clt(;; :t-
least in autumn, is not on a main flyway. Now the Yello\:w'-throated Vll‘ﬂ(:i ; oocca“
winged Warbler, and Rose-breasted Grosbeak appear 1n O'I.ll.’ tr.ee:s,l ’an a; =
sional Olive-backed Thrush, probably on its way to Colctmbla1 is 'g impse: " e
woodland shade. High in the treetops, the gros_beaks skllllfully .blte theherrfleerj;
from winged Jacaranda seeds. Other migrants join the resident bxrdf; zt the o ;
where much more fruit is consumed than in May, when so many bn: sb were ith);’
feeding young. During long-continued rainstorms, the feeder board is us}): wShes
colorful, constantly shifting crowd of tanagers, honeycreepers, finches, t rub na‘_
Baltimore Orioles, and Tennessee Warblers, who are often hungry for more ba
ly. ’
" tk:llt]h:zg(:t:h? Efrc)l/s’ eagerness for our bananas suggests that i't is clfﬂ:im:ltlt f(::
them to find enough fruits in woodland and thickets,lat least one licmd oh. r}l;u r::l :
ripens profusely. The coffee bushes are laden with bn‘ght rec.l berries, whic mable‘
wet weather soon rot and fall if not picked. On neighboring farms, evI:ry Loy
bodied man, woman, and child arises before daybreak, eatjs a meager brea ats].:l ;
and hastens to the coffee plantation with a basket and lunch, in an effort to save
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crop. Scarcely any girl will work indoors when so much more can be earned by
picking coffee, amid chattering, laughing, often mischievous companions who
make the time pass quickly. Nevertheless, if both the crop and the rains are excep-
tionally heavy, much coffee may be lost for lack of hands to gather it. Picking amid
dripping foliage and hauling the morning’s harvest to the receiving station over
muddy roads, beneath afternoon downpours, bring on many a grippe, which is
seldom regarded as important as the money that coffee picking brings.

Toward the month’s end, if picking leaves some free days, beans are sown
broadcast amid standing, low, lush second growth, which is then slashed down
and chopped up to form a mulch through which the seeds will sprout. If all goes
well, this planting will yield a crop when sunny days return in the new year.

NOVEMBER
By early or mid-November, the peak of the rainy season has passed. Elsewhere
on the Pacific side of Central America, the dry season has already begun; but here
many a day will dawn dark and gloomy, and many an afternoon downpour will
swell the river, before we have steady dry weather.

Despite the continued wetness, many plants appear to anticipate the advent of
sunnier days. The Red Por6 trees around the house, which bloom when leafless,
begin to drop their foliage and may even display the first of their vivid flowers. In
some years, the sturdy Riverwood trees that line the rocky stream banks cover their
thinner twigs with massed pinkish stamen-clusters. As though impatient to bloom,
many other plants that flower best beneath sunny skies open their earliest blossoms
while rains are still frequent and heavy. The Arenilla, a large tree of the myrtle
family abundant in the forest, ripens bright red fruits, with soft pulp as astringent
as unripe persimmons. From half an inch to an inch and a half in diameter, these
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fruits are too big for most birds to swallow. Tanagers peck into them, but Gray’s
Thrushes and White-throated Thrushes barely manage to swallow the smaller of
them whole. If a thrush plucks one too big to force down, it drops the fruit and
tries another.

By November, migratory movements have almost ceased. The only new spe-
cies to appear in this month is the Indigo Bunting, the males in dull winter plum-
age. Although song is still at low ebb, it is increasing. By the month’s end, male
Violet-headed Hummingbirds and Blue-throated Golden-tails gather in their sing-
ing assemblies, to practice the songs that they will repeat tirelessly through the
coming months to attract the females. Gray-breasted Martins sing and defend old
woodpeckers’ holes, high in dead trees, where they will eventually nest. Variable
Seedeaters and Yellow-faced Grassquits, both of which breed again on a reduced
scale as the wet season ends, also resume singing. Buff-rumped Warblers sing pro-
fusely in November; and in the deep shade of the forest floor, Scaly-throated Leaf-
tossers repeat their beautiful, vibrant songs. Among the very few birds that I have
found nesting in November are three kinds of hummingbirds, the Yellow-faced
Grassquit, and the big, red-crested Pale-billed Woodpecker. Our other large, red-
crested woodpecker, the Lineated, begins to carve its nest holes, but I have not
found it incubating before December.

Butterflies increase as rainfall diminishes. It was in late November, many
years ago, that I found the largest gathering of sleeping butterflies that I have ever
seen. The species was Actinote anteas, a medium-sized butterfly with pale yellow
forewings and dull orange hindwings, both margined with black. One hundred
and fifteen of these high-flying butterflies settled in the evening on thin twigs and
old, dry inflorescences at the very top of a tall Burio tree, fully exposed to the rain

d ACTINOTE ANTEAS
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and flying creatures of the night. Evidently bats and nocturnal birds did not find
them palatable.

On the farm, coffee picking continues, on a reduced scale. Now, as its big,
heart-shaped leaves die, we dig up the tubers of a variety of Taro called malanga or
papa de maiz. Well boiled, their soft white flesh is as good as potatoes.

DECEMBER

In December rainfall diminishes but by no means ceases. Most comes in light after-
noon showers, but occasionally a day dawns dark and gloomy, with a cold rain that
continues until nightfall. Unpaved roads may remain muddy until the month’s
end. Often, as an afternoon shower ends, a splendid rainbow, or even two concen-
tric rainbows, arch across the valley in front of the house, so near that I am almost
tempted to seek the pot of gold at its foot. The rainbows fade; the last rays of the
setting sun tint the ten-thousand-foot domed summit in the northeast with a lovely
roseate alpenglow that slowly dims.

Responding to sunnier skies, shrubs and herbs that have been growing vigor-
ously through long rainy months now burst into fullest bloom. This is, above all,
the time when composites flower, displaying a profusion of white, yellow, or red
floral heads. Here this largest family of flowering plants contains not only weedy
herbs but tall shrubs, lianas that climb high into trees, and even a large tree, Oli-
gantbes discolor, which now spreads ample panicles of small white heads ninety feet
above the ground. Tall, strongly scented, weedy mints add small purple or laven-
der flowers to the colorful scene. Morning glories that have scrambled over thickets
or climbed into treetops cover them with a wealth of blossoms—pink, purple,
blue, or white. In riverside thickets, a scrambling hibiscus opens large pink flow-

COMMON POTQO IN CRYPTIC POSTURE B
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ers, and a Calliandra displays clusters of long, red stamens. Along rocky stream
banks, the glossy-leaved Begonia cuspidata holds spreading panicles of whitish flow-
ers at the summits of canelike stems two or three yards high. Pealike flowers of the
pulse family—yellow, purple, and blue—also bloom amid the floral profusion.

Too delicate to compete with vigorous tropical growths on rich soil, one of my
favorite flowers, a low, slender melastome known as Pterolepis trichotoma, grows in
sterile spots, where it opens half-inch-wide blossoms with four pink petals. Of all
the plants in this land of exuberant growths, this little evanescent annual most re-
minds me of the delicate herbs of northern woods and meadows. On rock surfaces
exposed as the river falls, river weeds of the podostemon family, which resemble
green algae or mosses more than seed plants, promptly put forth their tiny green-
ish flowers, to be quickly followed by diminutive seed pods, which look like moss
capsules.

Some of the late-flowering woody melastomes—those most generous pro-
viders for birds—ripen their small berries in December; but this is a month of
flowering rather than fruiting. Consequently, the birds that sing and nest now are
nectar drinkers rather than fruit or seed eaters—small birds with minor voices.
While thrushes, finches, and other major songsters are mostly silent, humming-
birds and Bananaquits do their best to make their weak notes heard. In December I
have discovered eight species of hummingbirds nesting at Los Cusingos—two
more than in any other month. (Although I have found one more nest in June than
in December, this was because the hermits’ nests I then studied were exceptionally
easy to detect.) Bananaquits continue their almost year-long breeding through this
flowery month. Variable Seedeaters and Yellow-faced Grassquits sing and nest
again, but much more sparingly than they do early in the rainy season. The big,
red-crested woodpeckers and at least two species of small flycatchers attend their
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nests in this month, and the only egg of the Common Potoo that I have seen was
laid at its very beginning. From this small start as the wet season passes into the
dry, the volume of nesting will steadily increase until it climaxes after the rains
return in April.

In some years, when showers scattered through the drier months make the
coffee bloom repeatedly from January to April, the last red berries are gleaned in
December. After the crop has all been gathered, it is not too early to prepare the
coffee plantation for the next flowering, removing weeds, lopping off effete
branches, and thinning the shade that has become too dense during the rainy
months. December is likewise a good time for cleaning pastures, for the sun shines
enough to dry the severed or uprooted weeds before they root from the stems and
establish themselves more firmly.

Almost the only fruits for our table that ripen now are oranges, bananas, and
pineapples. For cooking, Cassava, Tiquisque, and the last of the Taro can be dug
from the ground. A vigorous Chayote vine continues to yield its big, green, one-
seeded fruits, one of Costa Rica’s standard vegetables. With drier months ahead,
this is not the time to plant anything, except in ground that can be irrigated.

Now, with the earth splendidly arrayed in verdure and flowers, the tropical
year draws to its end. It was a year when, despite all vicissitudes, never a week
passed without some plants flowering, some trees putting forth fresh foliage, some
fruits ripening, some birds singing and nesting, some butterflies or bees sipping
nectar. To one accustomed to the four strongly contrasting seasons of middle lati-
tudes, such a year may appear monotonous. One may miss the diversity provided
by snowy winter’s leafless trees and barren fields, springtime’s marvelous renas-
cence of dormant life, summer’s full verdure, autumn’s fruitfulness and colorful
foliage. Our seasons are only two, the wet and the dry, and throughout the latter
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the high forest, which not long ago covered this val?cy, remains gref:n. Thli ):z.nr's
most abrupt change comes with the return of the rains; at‘fd even this wou ' ring
less contrast if man had not replaced evergreen forests with pastures a.nd thickets
that turn brown, if he did not annually pollute the air with smoke, wh}mb the first
showers wash away, bringing blue back into the sky. Nevertheless,.it is onl)‘f to
the superficial view that the tropical year is Monotonous. qu?n a seeing eye gm‘:s
attention to details, it notices endless change, with more exciting l'l’t.lt'tll‘al events.m
every week than one will find ata latitude where a large part of the living world lies

dormant through long, cold months.

3. My First Harvest

THE year I bought Los Cusingos, I planted no crops, as Don Chico

had already prepared his fields for sowing and reserved their produce

for himself. With so many other matters to occupy me, I was glad to

be relieved of this additional responsibility. By the following January,
1942, I had arranged most of the preliminaries and was ready to settle permanently
on the land. Early in the month, I went to San José and bought two horses—a
stallion and a mare. I took them back to the farm, riding them alternately over the
long mountain trail on a journey of four days. Then, for the next four and a half
years, I hardly interrupted my residence in my new home, except for short visits
to the capital at yearly or longer intervals.

On my way back to the farm with the horses, I noticed that farmers who in-
tended to plant on newly cleared lands had already started to attack the giant forest
trees. The felling of heavy forest sometimes begins in December; during my early
years in El General, when much woodland still remained, I came to associate the
crash of falling trees with the brilliant days that start off the dry season. When I
bought Los Cusingos, I resolved not to sacrifice any of my forest, but to farm only
land that had already been cleared—about half of my acreage. The lighter second
growth that springs up on resting farmlands dries, after it has been cut down,
much more quickly than the primeval forest, so that it was not necessary to begin
so early to prepare my milpa.
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Since the house that Don Chico was building across the river was still un-
finished, he continued to occupy his little thatched cabin at the edge of the bll‘lff,
fifty yards from my new house. Wishing to profit by his long expene‘nce in farming
and knowledge of local conditions, I suggested that we make a milpa together. 1
would provide the land, he his experience; we would share equally all expenses fo'r
labor, and each would take half of the harvest. He did not hesitate to accept this
advantageous arrangement. We chose for planting a plot of about a dozen acres,
which had rested for several years and was covered with a scarcely penetrable
growth of young trees, bushes, and vines, eight to ten yards high. Late.r, I realized
that this was a greater area than I could plant with maize each year without over-
working my land and causing its rapid deterioration. But, this f:lrst year, I was
eager to make my farm show a profit, not so much because 1 had immediate need
of the money, as that I wished to prove that I could support myself here.

We found several young men who undertook to slash down the bush that cov-
ered the field, at the rate of about one dollar per acre. Early in February, they set
to work with their long, straight machetes, which easily severed the slender young
trunks and the vines. They rarely worked more than half a day, because a six-l?m{r
day had become customary in this region where, through most of the year, ,ram is
likely to fall soon after midday. Three weeks sufficed to cut down the field’s 1}15h
vegetation, which dried quickly in February’s bright sunshine. Mur.:h. of the time
while this work was in progress, Don Chico was absent on an expedmor.l to search
for gold in old Indian graves—a favorite occupation from which, even in old age,
he could not desist. Still unfamiliar with all the finer details of making a corn field,
I could not adequately supervise our laborers. Eager to earn their money promptly,
they failed to sever all the vines, which continued to grow and spread after the sup-
porting trees had fallen, to give us trouble later.
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The year turned out to be exceptionally wet, with light afternoon showers
even in February. Nevertheless, toward the month’s end, smoke began to rise on
all sides, from fields that were to be planted. At midday on March 6, two neighbors
set fire to large areas of newly felled forest. Dense smoke rose in great columns far
into the air, and its fine particles apparently supplied centers of condensation for
the abundant water vapor in the atmosphere. In any event, before sunset a drench-
ing shower cooled the embers of these fires, at the same time soaking the field that
we wished to dry.

We could not plant corn without removing by fire the recumbent brush that
made the field almost impassable. I had been growing uneasy about the weather,
and repeatedly asked my partner when we would burn. He continued to advise
delay, promising that we would eventually have a verano de los pendejos—a “lazy
man’s dry spell’—for the benefit of laggards who had been slow to prepare their
fields for burning. From the sixth through the eighteenth of March, heavy showers
fell every afternoon. At last, on the nineteenth, we had a rainless day, and another
on the twentieth. The following day, I proposed to Don Chico that we burn. Al-
though he tried to put me off with more promises of “the lazy man’s summer,”
this time I was insistent. The morning of March 21 was bright, and shortly before
noon we set fire to our field.

No great conflagration rushed with leaping flames and loud crackling over the
field, filling the air with blinding smoke, as I have often seen in drier years. The
ground was wet; even the topmost layers of the cut vegetation were hardly dry.
Nevertheless, with much patient coaxing, we started here and there a fire that
would spread. The part of the field that had been cut last burned best. Where the
bush had been felled more than a month earlier, the unsevered vines had continued

to grow, and new, green vegetation had sprung up, retarding the drying of the
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dead stuff during those three sunny mornings and impeding the advance of our
fire.

Soon after two o'clock that afternoon, a drenching shower fell, extinguishing
our struggling fires and with them our prospects of a good harvest. Well over half
of our dozen acres remained untouched by fire and represented so much lost labor.
Most of the rest had burned poorly, leaving charred trunks and branches littering
the ground to make planting and cleaning difficult. We had seized our last chance
to burn, for the afternoon showers continued to fall, and soon our lost acres were
covered with waist-high vegetation, so lush and dense that I could hardly force my
way through it. Many other farmers in the valley were in the same unhappy plight
as we. Before El General was connected with the rest of Costa Rica by airplanes
or highway, a rainy “dry season” that prevented the burning off of the fields for
milpas caused people to go hungry for lack of maize for their tortillas.

Although in later years I hired labor for all the field work, that first year I
wished to participate in all the operations of the farm, the better to learn how they
should be done. If dry weather continues after the field for maize has been burned,
it may safely lie unsown for a week or two—a desolate, charred waste—until a few
good showers have given an earnest of the wet season’s return. But this first year,
when the ground had long been soaked, it was imperative to plant the corn prompt-
ly, so that its young sprouts would not be overwhelmed by growths that quickly
sprang from stumps, rootstocks, and seeds that remained alive in the hardly
scorched soil.

I took my macana, a stout wooden pole tipped with a long, narrow iron blade,
and tied around my waist a gourd containing the seed-corn, which had been moist-
ened with kerosene to discourage the ants and other animals that might eat it. Thus

4 BLUE-BLACK GROSBEAK
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equipped, I joined the men and boys we had hired to help with the sowing. ‘Wit-h
a single stroke of the macana, 1 opened a shallow hole in the ground, dropped in six
grains of maize, and covered them loosely with my foot. Then I took two steps
forward and repeated the operation. Charred logs and branches retarded my prog-
ress over the field and blackened my clothes. Thus I planted maize much as the
Indians must have done on this same land, before Columbus came; except that,
having no iron, they had probably used a sharpened stick of hard wood, as my
neighbors sometimes did. In sowing my land, I felt that I established a closer bond
with it, and possessed it more intimately, than if I held title to it in name only.

We never hoed or cultivated our milpa. When the maize was a foot or two
high, the field was cleaned by chopping down the weeds close to the ground with
a machete. Then the maize required no further care until it was ready to be har-
vested. On new lands, still nearly free of the grasses and troublesome weeds that
come in with repeated plantings, it is sometimes possible to produce a satisfactory
crop of maize without giving it any care between sowing and reaping.

While the maize was sprouting, I turned my attention to rice. The big field
where we planted maize had not burned clean enough to sow rice there, as we had
planned. But fortunately, soon after buying the farm, I had lent a small plot to a
little old man for planting tobacco. In return, he had promised that, after remov%ng
his crop, he would leave the field free of weeds and ready for sowing. After being
reminded, the man fulfilled his promise, giving me the best-prepared ground on
the farm, a half acre suitable for rice and a few vegetables. Although in the QOrient,
as in some parts of the Americas, rice is grown in wet or flooded fields, varieties
used in Central America thrive on well-drained ground.. Indeed, rice, a thrifty
plant, yields fairly well on poor soil where maize, which must feed gluttonously in
rich earth to form its heavy ears, is hardly worth planting.
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To help me sow the rice, I engaged Raul, a lad of twelve, son of an unmarried
woman who lived on a small lot adjoining Los Cusingos. With a pointed stick, [
jabbed holes into the ground, an inch or two deep and about half a yard apart.
Raul followed with the rice seed in a calabash, from which he took a pinch of the
grains, about a dozen seeds, and dropped them into each hole, then loosely covered
them by brushing in the surface soil. When I found that my rows tended to con-
verge, I returned to the house for a cord, although I had never known anyone else
to plant rice with a guide line. Now rotting stumps and logs, remnants of the
vanished forest, interfered with the cord and prevented our drawing it straight.
We interrupted the sowing while we pushed and kicked over all the stumps rotten
enough to yield to this treatment and carried or rolled off the sloping field all the
logs not too heavy to be moved. When we attacked them with poles as levers, most
proved to be movable; although one huge, charred trunk, which lay across the
middle of the plot, was clearly there to stay. Then we carried away all the dead
tobacco stalks and weeds that the old man had merely pulled up and left to dry
where they fell. At the conclusion of our labor, the land, although not wholly free
from the stubborn remains of the forest, was much cleaner than most rice fields in
this newly settled district. Our effort to plant in straight lines was rewarded also
with freedom from trash and economy of space.

Six weeks after planting, the rice, already a foot high, delighted me with its
straight rows of vivid green. Now Raul was assigned the task of weeding the field,
which he did by scraping away the unwanted growths at the surface of the soil
with a broad, curved machete, like a scimitar with an exceptionally wide blade.
Rice, a lower and more delicate plant than the coarse, rapidly growing maize,
needed to be cleaned more carefully.

After sowing the rice, I set about to enlarge my fields of sugarcane, of which
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the farm already had about two acres in production. Here cane flowers in the mclld—
dle of the wet season, sending up, from the top of each mature stalk, 2 long, sle;ll lzr
spear that expands into an ample panicle of tiny florets. A ﬂow‘crmg canflr eld,
with the delicate tassels rising high above crowded ra-nks of nodding green leaves,
is a pleasant sight; but these flowers fail to produce vaa{ale seeds. e o oy &
Lacking seeds, sugarcane is readily propagated w1tho‘ut thv.j:m. ne L‘an‘ yw
whole mature cane in a shallow trench, cover it lighifly with soil, and havle a ne '
shoot spring up from most of the nodes, each of wh}r:h also produces a c ust;:rlo
roots. Or the cane can be cut into short lengths, which, when d_ropped 1mta do ;;1:
suitably spaced, will give new cane plants. Th‘e leafy tops, which are op.pe o
and thrown aside when the cane is cut for milling, also serve for propagation.
one can detach the stout young suckers that spring from the sul.)terranean root-
stocks, and set them, upright or slanting, in rows that will soon give cane for cut-
i is i method that Don Chico advised me to use.
tmg.'lzh;:tﬂ;th suckers makes the greatest drain on the parent cane field. I:avi
heard this procedure described as “pulling up one cane field tn. start i}n(;r'e;-.
Later, I tried some of the more economical methods of propagation use lyb ig
cane growers. But digging trenches for laying down whole canes proved too. a ‘ {;r;:
ous in our rocky ground. When I planted short segments of c:fnes, te.rmrf;s .
stroyed many of them. Again and again, when 1 Fr:ed tlo substitute SC{C!’I‘[I Icarafl
approved procedures for seemingly wasteful and meﬂicmnt‘ local practices, :
into trouble and reverted to the local methods. Today, with all-weather m.otoi
roads, tractors, fertilizers, and other aids unavailable to the early S(-:tdemf : aghr‘u:; 1
tural practices in the valley are rapidly changing; but, at the period o \; :-Cme_
write, the local farmers seemed to be doing about as well as they could with ti

honored means.

MY FIRST HARVEST 67

In this planting, I was assisted by Abel Cordero. He had already done odd
jobs for me, when in March he asked permission to build a thatched cabin on my
land. He selected a site near the river, where water would not be far to carry, and
close to the new cane field we were making. Then he requested a loan of fifty
colones (then about eight dollars) to buy boards and nails. With posts and poles cut
from the woods, a cartload of rough boards, and cane leaf for the roof, he finished
his rancho in two or three weeks. Then he moved in with his wife, Selmira, and
their four young daughters, Beatriz, Carmen, Maria Luisa, and Luz Clara. After
they were settled in their new home, with its few crude wooden furnishings, its
battered pots and pans, they looked so contented and happy that I asked myself
why I had spent so much money and time building a bigger, more substantial
house.

Abel was tall and thin, with black hair, penetrating blue eyes, and a smile that
was pleasant in spite of bad teeth. He wore a battered straw hat and went without
shoes. Those blue eyes distinguished him from his neighbors, most of whom had
dark eyes, derived from Spanish and Indian ancestors, whose blood ran mixed in
their veins. An illegitimate child, Abel attributed his blue eyes to an unnamed
German father. Although he had never gone to school, he had taught himself to
read but not to write.

Abel's versatility was most valuable to me. He could plant nearly all the local
crops. He was a good ox-driver and, with little assistance, could cut a cartload of
sugarcane, press out the sap in an ox-driven mill, and boil it until it would solidify
into the hard brown cakes called dulce (then commonly used by the country people
instead of refined sugar). An accomplished axeman, he could cut and square tim-
bers. He did most of the work on the babareque walls of my house, including the
whitewashing. He was full of ideas for arranging things and making improve-
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ments, Always courteous and willing, he was an excellent handymam;~ andffor ne;r—
. id hi ~a] rate of a colon and a
rears ell. T paid him at the current loca .
ly three years served me we : e
for a six-hour day. (Since I came to
half (about twenty-five U.S. cents) Cusin-
wages for farm labor have increased about twentyfold, but the prices o

i i i nths
jal commodities have risen in about the same ratio.) A few mo‘
a girl of fifteen with a

gos,
many essent : .
after Abel came to live on the farm, his daughter Bﬁ.‘itrlz, : f B
cook, a position that she filled intermittently for a decade.

T esluifins llegitimate child, her father had departed

Long before she finally left us, to bear ani

hat he hoped would be a better job. ‘ .
- Wln Februafy I had been occupied with explorations of the neighborhood and

making bookshelves. When these were finished, and the books, relt?ased fro:l'n. longa
i 5 iently in rows, like old companions awaiting
confinement in boxes, stood patiently = s
i 1 began, at last, to acquire the atmosp
friendly greeting, the new house e =
home i’ngMarch and April, when the rains began, I was busy planting; in addition

g g g % out lal 1taimns assava
€ t 18 C 5
rice, su arcane, and ar dcn vege ahlf:s.. W 5€ p 1

et Negra trees as living

iqui ds of stakes of Madera
d Tiquisques for food, and hundre:
:,lnce pcc!)stquy May, when rain fell heavily almost every afternm‘)n. the. scasor;\ ;’or
planting ended. Now 1 could give more time to the birds, which in Aprl{j:‘m;i aty
/ i f their nesting. I found and studied nests
rofusely and were at the height o : -
:::Ztg Iphad never seen before, including those of the Great Antshrike, Black-faced
i i d Baird’s Trogon.
Antthrush, Tawny-bellied Euphonia, an ‘ o _ .
n Early in the year, my diet consisted chiefly of grains, including beans, nlf::.
and maiz.e in the form of tortillas. Plantains, bananas, and starchy rool: croPs ike
iqui it. About two months after the rains re-
Cassava and Tiquisque helped to vary it. : =
i / red those first green things
began to yield. How I enjoyed t
turned, my vegetable garden beg : ;
after months without fresh vegetables! First to be ready were the mustard an
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tender bean pods, which were followed by cucumbers and okra. Soon I had suc-
culent ears of milky young corn from the main field, which, if gathered at the
proper stage, I have always found so delicious that I have never planted a special
variety for the table. As the maize grains became more solid, Beatriz and her moth-
er prepared a surprising variety of dishes from them, making custards, cakes, and
tortillas of unripe corn, until finally the grains hardened and we were back to our
standard breadstuff, tortillas made of boiled dry corn. With oranges, avocados,
pineapples, and other fruits, my board at this season almost groaned beneath good
things to eat, and sometimes I wished for someone to share them.

Planted in March, the maize had tasseled in May, and by mid-August the
heavy ears were drooping on their drying stalks, telling us that they were ready to
be gathered. It was wet work harvesting the corn in the early mornings, in the
field where weeds and vines were already waist high. Breaking the ears from the
stalks but preserving the husks intact, we tossed them into heaps, which were
gathered up by Abel in the ox-cart I had bought, and hauled through the forest to
the big thatched shed that Don Chico had made for his cane press. Here I divided
the corn into equal parts. Don Chico’s share was carted across the river to his new
house, while mine was stored on a platform made of split trunks of the Chonta
palm, laid across the rafters of the shed. Ears that came naked from the field, be-
cause the husks were loose, were shelled out and the grain was sold. T had no ani-
mals to consume it before it became infested by weevils.

While harvesting the maize, I found an ear that had sunk down, leaving a loose
husk as a broad hood above it. In the space between the hood and the ear were a
number of long, finely branched grass inflorescences, forming a snug little nest,
which I surmised had been made by one of the small, brown Plain Wrens that
lived in just such low, tangled vegetation as now covered the part of the field that
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was correct, this would be the
young. For breeding, the wren
for sleeping, it makes

we had failed to burn and plant. If my conjecture
wren’s dormitory rather than a nest for eggs anc? *y
builds a well-enclosed structure with a doorw‘ay in the 15(1 ezivmta i
a more open and flimsier nest, or may occasionally take a g

veniel 1t elter, su 11 as thls corn h.u k- I left th maiz P ant Stand mn ll'll'.aCt mn tlle
ni EY

i he harvested field. ' -
ﬂuds,]:EZOfIt :ext morning, I went out under brilliant stars and the bright last quarter
arly )

of the moon. Peeping in beneath the hoodlike maize hus?c, 1 found t:e }::Zﬁ i;t:g
i surrounded by the wispy pieces of grass it haf:l placed t A ;

- ?“ o e;r‘ than enclosed its bedroom, It rested with its long tail outward,
f’“tlmed . ffIllﬂst the base of the husk that arched over it. Its brow:.l feathers were
ltlsl :1:;:1 aogj: revealing much of their gray bases; its head was buried somewhere
a ’

ok d
se. roundish mass of down; only its long, brown tail with dusky bars, an

e as distinct features from the downy

» .
the bl‘()Wl'l Cnds Of its Wlng plllllles, St()od out
ball- Ihus Slept tlle Wlen, “’ell Sheltel‘ed fl'()m dew alld W lnd alld ram by the dIy

ize husk. - ‘ o -
mmz?.h:listurbed by the beam of light that I directed upon it, the bird bl}t:pt qtﬁzst
i ar
lv while the stars faded, the moon paled, the east grew brighter, and the eof <
W . . oy e ‘
girds broke into song. Soon the sharp, clear chin-cheery-guwee, chin-cheery-gwe
1

3 }! ﬁ d . A -~
kuld d()ubtless 1ts mate, reacheda m (4} W el f W

ye. It smoothed down its

other of its :
seconds later, my wren lifted its head from amon

i i ight streak above its e
ing its long, sharp bill and the lig : L0 :
veihf?gf;esd lugmage and looked around. Dazzled by the flashlight I:u:am‘;l it lmiere
-’ u ; . a
n tionless l:or a few seconds, then darted out into the dim dawn to scold me sharp-
moti

id the weeds. . . .
Y 3mE;y the time the maize had been gathered in, the long tassels of the rice we
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nodding with the weight of yellow, ripening grains. The tiny, black-and-white
Variable Seedeaters and other finches flocked to eat them; the longer we delayed
to harvest them, the less we would have. With poles cut in the neighboring thicket,
we made a low frame, across which we tied horizontal sticks, an inch apart, to form
a grating. Against this grating we beat the heads of rice; beneath it, we spread
sacks to catch the rice; and around three sides of the frame we stretched sacks and
blankets, to stop flying grains. While two men cut the rice with their machetes
and brought it in sheaves, a third beat the stalks in double handfuls against the
sticks to knock off the grains. After thoroughly drying the rice in the morning sun-
shine, we stored it in wooden chests, each grain still tightly enclosed in its ribbed

chaff, which, like the husks of the maize, guarded it from the attacks of weevils.

As the rice was needed for cooking, the chaff was pounded off by a heavy wooden

pestle in a big mortar, made by hollowing out a section of a thick tree trunk. Such
was the laborious simplicity of farms at the edge of the wilderness, still untouched
by mechanization and unafflicted by troublesome labor laws.

In mid-September, I paused to review what I had accomplished since buying
the land. Two of the chief crops, maize and rice, had been harvested and stored.
The sugarcane was producing more than when I acquired the farm. The pastures
were in good condition. My modest dwelling was nearing completion, and I had,
with my own hands, made simple furniture for it. Around the house were prom-
ising young fruit and ornamental trees and much colorful shrubbery that I had
planted. While making these improvements, I had managed to preserve a substan-
tial part of the small capital I had brought with me the preceding year. And with
all this, I had still found some time for studying the birds and even for writing,

At such a time, one is apt to feel contented with his accomplishments—a con-
tentment spiced, perhaps, with a pinch of pride. Doubtless, it is not wrong occa-
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sionally to indulge in such satisfaction with our practical achievements, pr(.)vided
that we never lose sight of their smallness, whether measured on a cosmic o:: a
human scale, nor forget the insecure foundation upon which matlenai prosperity
rests. Under his own roof, with his own land and trees, his own animals and store‘d
grains and growing crops around him, one feels somew?lat she!tcred frf)mlthc C:ﬂ
vacuity of the interstellar spaces, and even from the violent SO(:tlal agi_tat;on.s tha
torture mankind today. He can go about his work with unhurried dellberanon: a
sense of ample time for its completion, for which‘ the rootless wanderer, with
neither a home nor sustaining reserves, yearns in vain. .
Perhaps it is not wholly a misfortune that we, like (.:ther'ammals, mulst devote

a substantial portion of our time and strength to the satisfaction of material needs.
The scientist is sometimes overcome by paralyzing doubts abou‘t the v_alue of t’he
facts that he toils to discover; the artist knows intervals of surfeit or disgust with
his art; the philosopher may become entangled in bewilde:rmg mazes of specula-
tion. 1 had known something of this devastating state of mind. The ad\rantagc‘ of
working to satisfy our basic needs is that we know exact.ly what we are working
for, and its value. If we begin to question whether these thl-ngs afe’ worth the ?ffort‘
a day without a meal, a wet night without a roof, an hour in a bltll"lg wind without
warm clothing will dispel all misgivings. The interest of the da!ll}‘r tz{sk and the
weariness when it is done leave little room for the intrusion of debllltatu?g dc.mbt.s.
The worker’s most distressing uncertainty is whether the product of his m.ﬂ will
satisfy his vital needs. Remove this incertitude, and the sm&ple,‘ honest m:?n is (.Jon-
tent. The danger is that we become so engrossed in the pursuit .of matell‘lal th{ngs
that we live for them alone, losing sight of all beyond. From this debasing blind-
ness, I trusted to the living world around me, the mountains that rose before me,
the sky above, and the books upon my shelves to preserve me.

4. The Thatched Shed

WaEN I bought Los Cusingos from Don Chico, a large thatched shed

stood beside the creek that flows into the Rio Penas Blancas in front of

our house. Beneath it was a #rapiche, or sugar mill, consisting of verti-

cal steel rollers for squeezing the sap from the sugarcane, and a stone
hearth with a huge copper caldron. The press was operated by a yoke of oxen who
walked around and around, beneath a heavy, rotating, horizontal beam that turned
the cylinders, while a man or boy stuck the canes between them, one or two at a
time. In the caldron, the juice was boiled and thickened over a wood fire, until,
when poured into tapered holes cut into a wooden block, it would harden into the
flat cakes of brown sugar called duice. Dissolved in hot water, this made agua dulce,
a favorite drink of the country people.

[ did not buy the somewhat worn #rapicke, which would have substantially
increased the price of the farm. A year or so after my arrival, it was removed by
the neighbor who purchased it from Don Chico. The roof that had sheltered the
cane press proved useful for storing corn, until the thatch of sugarcane leaves de-
cayed and rain poured in. Rather than rethatch the wide expanse of this roof, I
decided to build a smaller shed to shelter the horses and store maize.

The spot chosen for the new shed was a slight rise of ground at the edge of
the pasture, beside the creek. In the forest we cut four stout posts with forks at the
top, from Cacique trees with smooth gray bark and hard, close-grained wood resis-
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tant to decay. With difficulty we dug four holes in the very rocky ground, which,
ages ago, had been the bed of the neighboring river, and in these we set the posts
upright at the corners of the shed. Then we laid a stout horizontal beam between
each pair of the forked posts, and on them we erected, with thinner poles, the
framework of a high-peaked roof, which we thatched with leaves of the sugarcane.
When all was done, we had an open shed where the three horses could keep dry
during the hard downpours of the long rainy season.

As harvest time approached, we pulled broad strips from the hard outer shell
of a tall trunk of a fallen Chonta palm, and laid them as a floor above the space
where the horses stood. Setting boards around the edges of this second story, we
made a bin that would hold several cartloads of corn, all within the high-peaked
roof.

Year after year, we grew a variety of maize called tusa morada (“purple husk”)
for its deep purplish husks, which tightly enclose the ear and extend beyond it in
a long beak. These tough husks keep out the weevils that, ina continuously moist,
warm climate, destroy so much stored grain; with such husks, most ears remain
sound from one harvest to the next. As the years went by, neighboring farmers
began to plant new varieties of maize, with larger ears that tended to outgrow their
clothes. Poorly protected from weevils, this corn did not keep well when stored in
the husks. If not sold promptly, it had to be treated with pesticides. Some sprin-
kled such dangerous poisons as chlordane over unhusked ears; others shelled their
corn and stored the loose grains in large metal drums, with a preservative. Pre-
ferring to avoid pesticides that might contaminate our tortillas or the food of the
horses and chickens, I continued to plant the old “purple husk” variety, sacrificing
quantity for purity.

THE THATCHED SHED P
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The thick husks were no obstacle to the sharp teeth of Cinnamon-bellied
Squirrels from neighboring woods, who before long discovered the open granary
where our maize was stored. The corn that they exposed attracted birds. The
Blue-black Grosbeaks that nested in orange trees scattered through the pasture
came with sharp, excited notes and broke the grain in their powerful bills. They
did not disdain grains infested with weevils or softened by partial decay, which
our well-fed chickens would not eat. Two related species of doves, the Whire-
fronted and the rufous-naped race of the Gray-chested, often flew into the granary
but, ever shy, fled whenever they saw me approaching. Grains that fell through
the slats of the floor attracted Gray-necked Wood-Rails, who came, singly or in
pairs, to glean them from the dusty ground where the horses stood. Their keen red
eyes would spy me while still a long way off; with long strides of bright red legs
they would run rapidly into the bushes that bordered the stream a few yards away.
I could watch these handsome rails eat my corn only through binoculars from a
distance. I never found them in the elevated granary where doves and grosbeaks
feasted more abundantly.

In March of the year after the shed was erected, a brown Gray’s Thrush built
her nest in a dark corner; and in April a pair of Blue Tanagers made a much smaller
and softer cup on the round ridgepole, in the very center of the high-peaked roof,
equally distant from both ends. The outer wall of the thrush’s nest contained much
green moss and brown maize silk. In it she laid three pale blue eggs speckled and
mottled with rusty brown, which she hatched in twelve days. Then she and her
mate fed the nestlings, two of whom survived to leave the nest early on the morn-
ing when they were sixteen days old. The female tanager laid and hatched two
smaller eggs, blue-gray mottled with brown, but raised only one nestling; the other

€4 GRAY-CHESTED DOVE
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died in the nest. In the two following years, the thrush again nested in the shed,
each time building on the ridgepole. In the first of these years, she again laid three
eggs and raised two young; in the second, she laid the unusually large set of four
eggs but produced a single fledgling. The tanagers built one more nest upon the
ridgepole, but if they laid in it the eggs vanished before I saw them.

As the years passed, more and more squirrels formed the habit of carrying off
our corn, sometimes dropping half-eaten ears at a distance from the granary. Evi-
dently they were not the only thieves, for one day I noticed a larger gap in the pile
than they could have made. Moreover, rising wages made the replacement of the
cane-leaf thatch every few years increasingly expensive. All over the valley, the
old thatched cabins of the early settlers were being replaced by dwellings with cor-
rugated iron roofs, less picturesque but less liable to develop leaks and cheaper to
maintain. Accordingly, when after serving a dozen years, the horses’ shed again
needed thatching, I decided to build another granary.

The new granary, set on stone bases behind the house, was substantially built
of heavy timbers and sawed boards, with a roof of corrugated aluminum that
would last indefinitely and never need paint. In front was a stone-paved porch
where the horses could take shelter. A stout padlock on the door would thwart
thieves. At first, a squirrel or two, not to be deprived of their accustomed diet of
maize, found their way in through the narrow space that had been left for ventila-
tion between the walls and the roof, but they soon discontinued their visits.

Now bats, which had never been troublesome in the old open granary, started
to hang up by day in the dimly lighted interior of the new one. I never learned
whether their body temperature dropped to near that of the air while they slept,
as that of certain bats has been found to do by day and that of hummingbirds does
on cool nights—a physiological adaptation that saves much energy for tiny bodies
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with a high metabolism. However, the bats’ prompt flight when I tried to chase
them out suggested that, in this mild climate, their temperature remained high.
They would circle around exasperatingly above my head, doubtless avoiding ob-
stacles by the echolocation that more or less blind bats practice, until, one by one,
they darted under the eaves into the bright daylight that they tried to avoid.
Because they foul whatever is beneath them, and to husk ears of corn that they
soiled was most unpleasant, I repeatedly drove them away. But bats are stubbornly
persistent animals, and they returned again and again to hang up in the same spots.
Finally, I outwitted them by closing the space between the walls and roof with
fine-meshed wire net, which keeps out most pests except rats, mice, cockroaches,
and weevils.

Years passed. Each August the granary received cartloads of corn, and by the
following August it was empty again. As the valley’s population rapidly increased
and roads were slowly improved, bus lines stretched out from San Isidro in all
directions, and horses almost disappeared from the roads. Finally, the buses
reached our farm, at first once a week, then daily, twice daily, and at last three
times a day. However, a bus of moderate size could not cross the narrow suspen-

_sion bridge over the Rio General; going to town, or returning, passengers had to

walk across the bridge to take another bus on the other side.

On my way to San Isidro one morning, I was waiting with other passengers
by the bridge when a tall, powerful man accosted me. I recognized him as Bacho,
a former neighbor who had lived on a few acres that had been cut from my farm
before I bought it. Our relations had been somewhat strained, because Don Chico,
who had sold this plot of land, had promised to give a deed for it after his farm had
been titled. However, the property was not surveyed and registered until I signed
a contract for its purchase. The surveyor’s plan that I received omitted the land at
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its northern end that Don Chico had already sold, because this would have made
the farm larger than he had claimed. Nevertheless, a succession of owners had
pressed me for a title to their plot and were unconvinced when I explained that it
was not included in my plan and that I made no claim to it. The best I could offer
to do was to help them obtain an independent title if they took the necessary steps
through a lawyer. This left a certain coolness between my neighbors to the north
and myself.

Now Bacho, whom I had not seen since he moved away years earlier, wished
me to accompany him to the middle of the bridge. Perplexed, and slightly appre-
hensive, because he was occasionally violent, I followed him. As we stood high
above the river rushing down its rocky channel, beyond hearing of the other
passengers, he asked, “Don Alejandro, did you ever miss any corn from your
granary?”

“Yes, 1 thought somebody stole corn, but I was not sure who did it.”

“I took it. My children were hungry, and I had no money to buy corn for their
tortillas.”

“I see.”

“I confessed to the padre, who said I must pay for what I stole.”

Then, taking a note of twenty colones from his wallet, he offered it to me. At
that time, before devaluation and inflation had reduced the colon to a small fraction
of its former value, a laborer like Bacho would have to work the better part of a
week to earn so much. I hesitated to receive this compensation for a small theft
made so long before that I had almost forgotten it, but I thought it would be wrong
to refuse the money that Bacho's confessor had directed him to pay me in order to
make peace with his conscience. Finally, I said: “I do not know how much corn
you stole, but I will take what you think you should give me. Muchas gracias!”
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We shook hands and went our separate ways. I have never seen the man again.

Like many people, I had been doubtful about the value of the confessional.
Since the early Christian centuries, it has been alleged by opponents of the
Church, notably by the Emperor Julian, that to receive absolution and feel free
of guilt made the penitent only too ready to repeat his sin, perhaps again and again.
Now I had direct evidence that, at least occasionally, confession is followed by re-
pentance and desire to make amends for past misdeeds. As the bus bumped along
the stony road toward San Isidro, I reflected how much better it is for the wrong-
doer, no less than for the person whom he has injured, when the former gives just
compensation instead of languishing in prison, at great expense to the state. Un-
fortunately, people commit crimes, including murder and other acts of violence,
for which restitution can never be made.

The rustic open granary of my pioneer days was picturesque and provided
some interesting observations on birds. Only the corn that the squirrels stole was
never paid for. Nevertheless, in these days when thieves are increasingly numer-
ous and bold, it is comforting to know that our harvested grain is safely under lock
and key.



5. Small Mammals

Nor long ago, Jaguars, Pumas, Tapirs, Forest Deer, Coatimundis,

Collared Peccaries, Tayras, and White-faced Monkeys dwelt in the

forest on this farm. Now all have vanished from the well over a hun-

dred acres of old forest and tall second-growth woods available to
them, except a single troupe of monkeys, who remain because they have become
exceedingly wary. Gone, too, are some of the larger birds, partly because they
need a greater extent of wild woodland, partly as a result of persecution by tres-
passing hunters and dogs. Very rarely now we glimpse a wandering Tayra, who is
not welcome because it carries off chickens; or the footprints of a Forest Deer re-
veal that it has passed unseen.

Squirrels, brownish above and bright cinnamon on breast and belly, seem to
have become more abundant than they were when I came here. Certainly they are
more numerous in the garden, where they plunder too many birds’ nests that I
wish to study and eat the leaves and bark of our hibiscus shrubs. Other foods that
I have seen them take include Guavas green and ripe, fruits of the Scarlet Passion-
flower and the Pejibaye palm, and, of course, corn. Not long ago, I watched a
squirrel tear apart, with its teeth, a thick decaying vine in the undergrowth of the
forest. It discarded the fibers and ate something that it found among them. Exam-
ining the vine, I found a number of white insect larvae, large and small, deeply
embedded in it, which were evidently the rodent’s food. Once I saw a squirrel
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break small flakes of lichen-encrusted bark from a recently dead avocado tree, and,
with its lower incisors, scrape something, possibly cambium cells, from the inner
side, after which it dropped the flakes.

One morning, while watching a birds’ nest in a2 wooded ravine, I saw a squir-
rel pluck the large inflorescence of a shellflower, a species of Calathea, and carry it
to a horizontal branch. Sitting there on its haunches, the rodent held the flat in-
florescence in its forepaws and started to remove the dull orange-yellow bracts,
beginning at the base of the inflorescence, which it held upside down. As it bit
away the thick, stiff bracts and dropped them, the animal ate something white,
which may have been the axis of the inflorescence. The squirrel continued busily
until it reached the apex of the floral stem, then hopped away. Certainly, these
squirrels are opportunists who consume almost anything that will yield a little
nourishment.

Probably these Cinnamon-bellied Squirrels have multiplied because of the
decrease of their natural enemies, the larger predatory mammals and birds, and
probably also snakes. Once I watched a squirrel behave queerly in the presence of
a Mica, a black-and-yellow arboreal snake that preys insatiably upon birds’ nests
and also eats mammals at least as large as rats. One morning an agitated crowd of
birds and a scolding squirrel drew my attention to a seven-foot Mica resting in a
tree in front of the house. As I approached, the birds dispersed but the rodent
remained, chattering excitedly. It ran all around the serpent, viewing it now from
this side, now from that, advancing closer and closer to it. As the squirrel advanced
along the horizontal bough where the snake’s forepart rested, the latter drew back
its head. I watched, fascinated, while the quadruped cautiously advanced to within
a foot of the reptile’s retracted head. Would the little mammal attack the Mica?
Would the snake capture and swallow the squirrel? Finally, when the rodent was
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hardly its own length from the serpent’s retracted black-and-yellow head, the latter
struck out, more defensively than aggressively, it seemed. Thereupon, the squirrel
retreated. But for some time it continued to hop around and scold the snake, pre-
serving now a more prudent distance.

What motivated this squirrel’s puzzling behavior? Was it “charmed” by the
snake, as birds are said to be (although I know no reliable observation of this)? Was
the furry animal simply curious? Did it have young hidden nearby, for whose
safety it was fearful? Did it regard the snake as a competitor for the eggs and nest-
lings of the birds now, at the end of May, breeding in the surrounding trees and
shrubbery? I have neither seen, nor read about, a similar episode, which might
help to answer these questions.

Although I have never known a Mica to catch a squirrel, I_have proof that it
pursues rabbits. One afternoon, alerted by a great commotion among the birds, my
son found a large Mica on the hillside behind the house. At his approach, the snake
fled, leaving a half-grown rabbit with several inches of skin torn from its back,
evidently by the Mica. Since our small native rabbits are wholly nocturnal, the
snake must have ecither driven or carried it out from its form to the sunny hillside
pasture. We hoped to keep the poor animal alive until the great raw place on its
back healed, but it refused to eat, so we released it.

Here in the tropics, as in northern lands, squirrels cache excess food in trees
(never, as far as I know, in the ground). One day, high in the mountains, I watched
a Cinnamon-bellied Squirrel carrying a coguito, the fruit of the tree Calatola costa-
ricensis, which resembles an English walnut and is said to be edible, although the
one that I tried made me feel ill. Digging a hole in the moss that thickly covered
an inclined trunk, the squirrel pushed in the coguito and covered it with moss. On

4 AGOUTI
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another occasion, a squirrel carried a green Clusia fruit, as large as a 'hcn’s egg, to
the top of a tall decaying trunk and buried it in the rotting wood. A hlttle later the
animal returned, uncovered a similar fruit, which had been stored sllgh.tly lower
in the same trunk, carried it down to the base, and proceeded to eat it. Th15‘ seemed
to be a premature use of the rodent’s stored provisions, for a shrub growing on a
neighboring stump bore many of these fruits. ’ ‘

One morning in March, I watched a Cinnamon-bellied Squirrel carry .mate-
rials into a tangle of vines high in a grove of slender Burio trees, where obv1ou§ly
it was building a well-hidden nest. It bit off thin twigs with leaves of moderate size
that had been partly eaten by insects, doubled the twigs in its mouth so 'that they
would not drag as it went, then raced away with them into _the tanglle of w‘nes. The
animal appeared to be in a great hurry to finish its dwellmg, fon; it carried away
mouthful after mouthful of leaves in rapid succession, hopping airily to and from

i le.

" v‘l;;::?is I judged, the outer walls of the invisible structure had been finished,
the builder turned its attention to the lining. Clinging head downward t‘o the trunk
of a dead Burio tree, it gathered up a mouthful of the soft, fibrous inner bark.
When it had a full load, it started up the trunk toward its nest, only to be pulled up
short by some stout fibrous strands that it had failed to sever‘from the trenle. Gathfn;
ing its hank of fibers more compactly in its mouth, the sc.lulrrcl braced' itself wit

its forelegs against the trunk, then tugged and jerked until the com‘lectmg strands
yielded, and it was free to bear its load to its nest. In a moment it was back for
more. It carried up about half a dozen generous mouthfuls of the buff-colored,
fibrous stuff, to make a snug bed in the midst of its green bower, before a A and
boy, passing along the woodland trail, interrupted its labors and my observations.
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An animal whose numbers have definitely increased in recent years is the
Agouti, known in Costa Rica as the Guatuso. About the size of a large domestic rab-
bit, this brown, big-headed rodent is much higher behind than in front. The ad-
vantage of this configuration appears to be that it helps a terrestrial animal of this
size to move through tangled undergrowth: the Agouti can insert its low foreparts
beneath creepers and twigs and push them upward over its hindquarters with a
wedgelike action. The much larger Forest Deer is similarly constructed, doubtless
for the same reason. The Agouti has large, dark eyes, small, erect, pinkish ears,
and a minute tail. It walks with alternately advancing feet when unhurried, runs
with a galloping action, and can swim.

Before 1 bought Los Cusingos, I knew that it sheltered Agoutis. While Don
Chico was showing me the boundaries, one of his lean hounds started to bark at a
hollow log lying in the deep, forested valley along the western side. Cutting a
switch, he picked up the dog by the scruff of its neck and beat it until it filled the
woodland with dismal howls. The poor canine had committed the error of calling
attention to a Guatuso, when a well-trained hunting dog should concentrate upon
the more highly esteemed Tepisquinte, or Paca. The Paca is a rodent of about the
same size as the Agouti, most readily distinguished by large white spots along its
flanks; the Agouti lacks light spots. The nocturnal Paca spends its days in deep
burrows that it digs in the floor of the forest, emerging in daylight so seldom that
I have never seen one while wandering through the woodland. The diurnal and
crepuscular Agouti disappears in the late twilight, apparently to sleep through the
night amid dense vegetation or in hollow fallen logs. Even in bright moonlight, I

have seldom seen it abroad. Tied to the surface of the land, it neither climbs nor
burrows, as far as I have seen. Its habit of seeking refuge in hollow logs is some-
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trail. Once, while resting on a rock beside a forest stream, I saw one swimming
downstream with its head held high above the water. It seemed about to land, but,
noticing me, it continued to swim with the current and was carried, head foremost,
through low rapids, without appearing to be hurt. Finally, it passed beyond view
around a bend in the channel. Although, on this occasion, I neither saw nor heard
anything that might have alarmed the animal, I surmised that it entered the river
to escape an enemy, possibly one of the large snakes abundant in this region.

When suspicious, the Agouti often pauses in its walk, with one foot raised
in an expectant attitude, while it surveys its surroundings. Once, while I sat in my
blind of brown cloth in the midst of the forest watching an Orange-billed Spar-
row’s nest, an Agouti wandered by, constantly shaking its head and twitching its
ears to keep off the swarming mosquitos that followed it. Noticing the blind, the
rodent stood erect on its hind legs and looked intently at the strange object, wrin-
kling its pink nose as it sniffed the air. Satisfied that all was well, it continued its
walk,

Agoutis are among the most innocuous of animals. Those that spend so much
time in our dooryard have never made themselves unwelcome by injuries of any
sort. They do not dig up the lawn or things we have planted. They live at peace
with the chickens, not attacking even baby chicks. Indeed, they are more afraid
of the hens than the hens of them. But they are far from being sociable animals.
Although I have seen no indication that Agoutis defend definite territories, at least
not outside the forest, they remain aloof from each other. An Agouti who comes
too near another is chased. As they bound away, pursuer and pursued raise and
fluff out the long, golden-brown hairs on their fat rumps, making themselves look
bigger and more formidable than they are. Moreover, a pursuing predator that



SMALL MAMMALS
Qo

e rump would have only a mouthful of fur, while the

akes Agoutis flee, man, dog, o fellox.v
heir hindquarters. Despite their

tried to seize an Agouti by th
d victim escaped. Whatever m
causes this elevation of the pelage on t

ht.
never seen them fig -
s m; they seem to have few external para

intende:
Agouti,
frequent chases, !

! Our Agoutis always look sleek and tri

Sites h q y them greatly.

3 ut mos uttos anno

T A . . ] . ] i . ] ] 5 E l .
0o eat! gouns sit on their aunc :Sl Wit bac S aiChed into a gtac’e ul semt

CITC an E 1T f( I()d to tllel[ mouths W 0 a: l ha“e
1 L

Seell, the,' are alm()st “‘hﬂlly h&gel'a'l 1an. ranel'l Gua\"as, or anges‘ IllallgOS. Blead
racti

I]"its and su b nana as we can spa ctions 1in our

y d. IhE) Oftell Cally a llaif'rotte“ {a“en Drange, Prﬂbably {OI 1ts SeﬂdS,

dOOT ar

; bite open to remove and eat the embryos, disc*flrding the seedcoats.
e that we scatter over the lawn for the chickens. W and
Theyssharcyt;i;:; I planted two African Oil Palms, which have grﬁ\:z;awoa;d_

ome 4 i . nches, tanagers,
produce large clu.stel‘s . f:t:: Eztc:tng:ui::::};; fv?\ich cat only the oily ora;lge
ong .wnhhf;usr: le hard kernel. These kernels, which litter the 8"01_‘; mt
fleSh Su;;?;:rdsmr%o:rish tie Agoutis, who, with sharp, rasping l;soul:ii,:;ild:t:e
arge 1 ' : 3 edcoat. When they )
? dist.ances B h;ﬂet:;; t::::z::‘tl‘:eo?vd}fitzeﬂesh with their lower :}aws. W:l(::
opening large enougd »n - rower than the forépart of their heads. Holding 2 seeh. :,
are Imuch shor;til‘ a:(,minue o revolve it until they have scooped out evc;yt :: ei
tl:ifgl hagdrls(:et :f):er I pruned the hibiscus shrubs, an Agouti ate the fresh gr
edible. L]

leaves on the fallen twigs. .
Farther afield, where Agoutis are s

peckers, al

hier and harder to watch than they have

SMALL MAMMALS o1
become in our dooryard, I have seen them eat the soft, whitish berries of the Coro-
nillo tree, which are one inch to an inch and a half in diameter and by far the largest
fruits of any member of the melastome family that I know. Picking up a hard,
woody, fallen pod of an Inga tree, they deftly bite it open along a suture, methodi-
cally remove the seeds, one by one, until they have taken all, then drop the empty
pod. They eat not only the sweet white pulp, beloved of children, that surrounds
each seed but also the green embryos. The hard round seeds of lofty Milk trees,
which at certain seasons fall in great numbers, likewise enrich their diet. When
seeds drop from opening red pods of a Protium tree, the Agoutis eat the soft, thick,
white aril, then gnaw open the hard, black seedcoat to remove the embryo. Like
other rodents, they sometimes dig a shallow hole to bury food not presently de-
sired. Sometimes they retrieve these caches, but many seeds remain to sprout.
Thereby Agoutis help to propagate forest trees.

Not always fastidious, Agoutis sometimes eat decaying leaves, possibly for a
fungus that grows on them, and spoiled grains of maize that our pampered chick-
ens disdain. Once I watched an Agouti pick up and try to eat a dry chicken’s
dropping.

Although adult Agoutis are nearly always solitary, in early January two fully
grown individuals came repeatedly to eat corn in front of the house. They ap-
peared perfectly friendly, displaying no antagonism even when they rested only a
yard apart. This unusual behavior led us to believe that they were a male and fe-
male temporarily mated, but they were so similar in all visible features that we
could not learn their sexes. The pair bond seems not to last long, for mothers with
young are seldom accompanied by another adult.

Females apparently give birth to their young amid dense, concealing vegeta-
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like many mammals and birds of humid tropical forests, have small families, they
are large enough to make these rodents the most conspicuously abundant terrestri-
al mammals in some undisturbed Costa Rican forests at low altitudes.

One evening, while 1 gave the horse his supper, two half-grown Agoutis
emerged from the dense growth of ferns that covers the neighboring roadside bank
and began to frolic over the close-cropped pasture. They ran erratically back and
forth, passing each other. They leapt upward for nearly a foot, as I have never seen
an adult Agouti do, and one even jumped over its playmate. After these Agoutis
disappeared, two smaller ones, about the size of a squirrel, came out of the fern to
gallop hither and thither, playfully throwing up their hind legs. One advanced to-
ward the horse eating his bananas but was evidently awed by the animal so much
bigger than itself, for it turned back when a few yards away. One sat up in the
roadway and seemed to wash its face, but the light was now too dim to see this
clearly. With them were two grown Agoutis, who seemed so friendly that I sus-
pected they were mated parents, although this would have been most unusual.

The following evening, only two young Agoutis gamboled beside the fern
patch in the gloaming. They galloped around with oceasional low leaps, reversed
direction, ran past each other, and reared up against each other as though in mock
combat, but only momentarily. Then they started to eat something that they found
under the edge of the fern and in the short grass, but it was already too dark to see
what it was. Eating was punctuated by bouts of renewed playfulness, which con-
tinued until, even through field glasses, I could hardly distinguish their dark
bodies. Finally, a boy coming down the road made the youngsters retreat into the
thicket of fern, where apparently they slept, beneath the Black-striped Sparrows

and Scarlet-rumped Black Tanagers who roosted in this tangled, impenetrable
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seeds less than a yard away, while the male antbird brooded the nestling. For half
an hour, the rodent ignored the nest; and the parent antbird, after churring once
near the Agouti, paid little attention to it. After its meal, the Agouti came close
to the nest and sniffed at it with uplifted head. Thereupon, the antbird jumped
out and flew away low over the ground, while the Agouti bounded away in the
same direction, probably startled by the bird’s sudden movement rather than pur-
suing it. When beyond view in the undergrowth, the antbird scolded with a rat-
tling wittit wittit wittit. Soon the Agouti returned to its former position near the
nest but showed no further interest in it. After a few minutes, the animal wan-
dered away.

When I again watched the nest, five days later, the antbird brooded quietly,
while an Agouti moved around within a yard, ignoring it. After two more days,
when the antbird nestling was in long pinfeathers, the male parent, who was its
more assiduous attendant, became more concerned about the Agoutis’ presence.
When the Agouti, one of two in sight, came close to the nest, he dropped to the
ground in front of the quadruped and fluttered away as though injured. As the
Agouti approached, he flew up above its reach. The Agouti followed the antbird
a short distance, then stopped to sniff the air near the nest, while the bird con-
tinued to scold. Again and again, he dropped to the ground and “feigned injury”
in front of the Agouti, who each time stopped short after moving only a foot or so
toward the bird.

These distraction displays, which might have led a dog or some predatory
mammal of the forest racing after the bird until it had been lured well away from
the nest, served only to stimulate the Agouti’s interest in it. Although for at least
a week Agoutis had eaten seeds all around the nest without paying much attention
to it, now the one that the parent had tried to lead away sniffed and sniffed, wrin-
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kling its broad nose, while moving all around the little clump of vegetation that
supported the structure. Finally, the Agouti touched the nest with the tip of its
snout—at which point I violently shook the cloth that concealed me, sending the
animal galloping away with its usual sneezelike note of alarm.

The Agouti left the nest slightly tilted. Presently it returned, coming directly
toward the nest, whereupon I burst out of my blind and chased it away. Soon the
parent brought another insect to the nestling. At midday I propped up the nest and
left. On the following dawn, I found the mother antbird calmly brooding. When [
returned in the afternoon, the nest had been torn away from its supports and the
nestling had vanished, along with the nest lining to which it had been clinging.
Was an Agouti or one of the many habitual eaters of eggs and nestlings that lurk
in the forest responsible for the destruction of my first Chestnut-backed Antbirds’
nest? In any case, | am sure that if Agoutis made a practice of preying upon low
birds’ nests, this one would not have survived so long in their midst. I surmised
that if the parent had not become so excited by their presence, thereby arousing
their interest, they would have continued to ignore the nest, as they did at first.

Recently I watched an Agouti lick the glair that coated the inside of the shell
of a hen’s egg, which had been emptied in the kitchen, an observation that sug-
gests that these rodents may take eggs from birds’ nests low enough to be accessible
to them. However, they certainly are not professional plunderers of nests; if they
ever do indulge, this is probably only an occasional peccadillo. How pleasant, in
a world where so many animals are fiercely predatory and others troublesome in
various ways, to find one that is always welcome among the free birds and chickens
in our dooryard, to which it brings interest and animation, without once, in many
years, giving cause for complaint!

NINE-BANDED ARMADILLO B
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Another animal, rare when I first came to Los Cusingos, that has increased in
recent years is the Nine-banded Armadillo. Since armadillos are largely nocturnal,
I do not often see one, but I frequently find the soft earth of the roadway that leads
into the forest plowed up by them. In the rainless season, when the ground nearly
everywhere becomes dry and hard, they dig for earthworms in a drain beside the
house and are not easily discouraged from rooting in this productive ground. To
repair their damages is often laborious. After returning rains soften the ground in
the woodland, they cease to be troublesome.

One morning in July, as I passed through second-growth woods on my way to
the milpa, 1 noticed a young armadillo, less than half grown, in the pathway ahead.
It was rooting in the wet ground, sometimes pushing its whole head beneath fallen
leaves and getting its long snout very muddy. It continued its eager search for food
while I advanced and stood only a few yards away. Finally, noticing me, it ambled,
still rooting at intervals, down the slope below the path and entered a newly dug
burrow, with a pile of freshly moved earth in front. When 1 reached the spot, the
mouth of the burrow was already blocked with a large mass of dead leaves, so that
I could not look in.

Returning after I had gathered a knapsack full of green corn, I found the little
animal standing on its hind legs in the burrow’s mouth, holding its forefeet up
while it sniffed the air and peered around with little beady eyes. When 1 ap-
proached, it slipped inside its burrow. I had never before seen an armadillo so
active in midmorning. It must have been very hungry, so to expose itself in full
daylight. I surmised that during the preceding night it had dug its h}lrro.w in the
hillside, losing so much of its usual foraging time that it could not satisfy its appe-

tite before daybreak.
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An animal that I see even more rarely is the Tropical Porcupine. One cloudy
morning, as I walked beside the thicket that borders the coffee plantation, deep
scolding notes of a pair of Chisel-billed Caciques caused me to investigate. Two
small animals rested beneath the thick canopy of vines that covered a low tree.
They were difficult to see in the dim light, and at first I took them to be sloths.
One was rolled up into a ball, just like a sleeping sloth, and the other, somewhat
smaller, was stretched out beside the first, much as I have sometimes seen a sloth
with her half-grown young. The blunt, bare snout of the smaller animal was sloth-
like. As I cut my way deeper into the thicket with my machete, the large animal
unrolled to climb higher into the vine tangle, and I saw that it had a prehensile tail,
an appendage that sloths lack. Then I noticed that both animals had grayish marks
amid the dark brown fur on their heads and necks. They were evidently spines,
which if present on the rest of the body were so well hidden by thick fur that
I could not distinguish them. These animals were doubtless a mother and her
young.

In a later year, while pruning the shade trees of the coffee plantation, I noticed
a porcupine coiled up at midday amid the clustered foliage of an Inga tree, well
above the ground. This appears to be the porcupine’s usual way of passing the day-
light hours, to become active after nightfall, when it eats foliage, young shoots, and
bark. I have heard of dogs, here in Costa Rica, so covered with porcupine spines
that they died miserably. Country people believe that the porcupine can throw its
spines to a distance, which is doubtless false. Unlike most mammals with prehen-
sile tails, which they roll downward to grasp a branch by the ventral surface, tropi-
cal American porcupines of the genus Coendou have the upper surface of the tail
bare and bend it upward to seize a support. In “Mamiferos Neotropicales,” José Igna-
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cio Borrero reports that the related Colombian species is eaten by the Puma, in
whose stomach were found porcupine quills that did not wound its internal or-
gans.! Be this as it may, a naturalist whom I knew well, who roamed Costa Rican
forests while they were vaster and wilder than they are today, once found a Jaguar
whose mouth was horribly lacerated by porcupine quills. This experience of na-
ture’s harshness shook my friend’s belief in God.

1. José Ignacio Borrero, “Mamiferos Neotropicales,” mimeographed (Cali, Colombia: Universidad
del Valle, 1967).

6. The Friendly
Bicolored Antbird

On~E may wander far through tropical forest, mecting only here and

there a solitary bird. Just as the wanderer begins to suspect that the

accounts he has read of the variety and splendor of tropical bird life

were greatly exaggerated, his attention may be drawn by a chorus of
small voices somewhere in the distance. Following the sounds, he comes in view of
winged figures flitting through the shrubs, low palms, and ferns of the dimly
lighted undergrowth. It seems that a large part of the feathered inhabitants of the
surrounding forest have congregated in this one spot. Most wear subdued colors—
browns, olives, grays—which blend with the bark of trees and the dead leaves on
the ground. Some perch on low twigs, others grasp slender upright stems, yet
others cling woodpeckerlike to thick trunks. From time to time, they dart rapidly
back and forth, or drop momentarily to the ground.

The excited feathered crowd sends forth a medley of churrs, cheeps, rattles,
whistles, and trills. In intervals of relative silence, the keen ear may detect a low,
rustling sound, made by countless tiny feet pattering upon fallen leaves. Looking
down, one sees that the ground beneath the birds is covered with swarming ants—
dull brown or blackish, sightless army ants. As the hunting ants push beneath
fallen leaves and file up the trunks of trees, all the small creatures that hide in such
places make a dash to save themselves. Crickets, roaches, moths, spiders, centi-
pedes, as well as an occasional small frog, lizard, or snake, rush forth from conceal-
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ment, and many that escape the ants are snatched up by the attendant birds. It is
the ease of finding food above the foraging army that has brought together this
motley crowd of feathered creatures.

Conspicuous among the followers of army ants is a sparrow-sized bird, with
rich chestnut-brown upper plumage and a broad band of white along the central
underparts from chin to abdomen. Each large, dark eye is set in an area of bright
blue bare skin, below and behind which the cheeks and ear coverts are black. This

is the Bicolored Antbird. It stays within a yard of the ground, clinging to slender,
vertical stems in preference to horizontal twigs. By stretching the lower and flexing
the upper of its bluish gray legs, it manages to hold its body almost upright, despite
its peculiar manner of perching. Whenever its keen eyes spy some small inverte-
brate desperately trying to escape the ants, it drops down to seize the fugitive,
returning in a trice to a low perch, with the victim in its blackish bill. It is a voluble
bird, constantly repeating its half-whimsical, half-mocking call, which consists of a
series of clear little notes rising in pitch toward the end: we we we we we we we
wheer. Or sometimes two or three notes falling in pitch terminate the series—this
call has many variations. Often three or four, and sometimes as many as six or
seven, of these attractive birds gather about a swarm of ants, with many associates
of other species.

As I walked through the forest one cloudy morning in February many years
ago, I noticed a lone Bicolored Antbird in the undergrowth close beside the trail.
It stayed so persistently in one spot that I was led to look for its nest. I searched the
more eagerly because I had never seen a nest of this species, although I had hunted
much for it in forests where the bird is fairly abundant. While I peered into the
hollow center of a palm stump and scrutinized the crevices between its crowded

BICOLORED ANTBIRD b |
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prop-roots, the antbird appeared to be examining me from the bushes only a few
feet away. I found no nest. As I started to walk away, the antbird followed me.
Moving slowly and watching it out of the corner of an eye, I saw that it was snatch-
ing up insects driven from fallen leaves by my passage. Taking care to stir the
ground litter and to avoid abrupt movements, I led it through the undergrowth for
nearly a hundred yards, a leisurely journey on which it was rewarded with many
small edible creatures. Clearly, it was using me in lieu of army ants to stir up the
insects so difficult to find while they hid motionless and camouflaged beneath
fallen leaves.

This was the first of many similar excursions that this antbird and I took
together. As we became intimate, I needed a name for my little woodland friend,
and “Jimmy,” short for Gymnopithys bicolor, seemed as good as another. As we
walked together through the forest, I would repeat this name, in order to accustom
him to my voice. But I was doubtful about the appropriateness of this masculine
appellation. The sexes of the Bicolored Antbird look alike, and Jimmy may well
have been a female.

Sometimes, as | walked through the forest near the house, I found Jimmy—
but more often he found me. While I stood watching some other bird, he might
apprise me of his presence by a low, questioning note. Looking down, I would see
him clinging to an upright stem, a foot from the ground and hardly a yard away.
Often he would wait patiently close beside me, perhaps preening his feathers, until
I finished my observation of the other bird. Then, if 1 could spare the time, we
would begin the leisurely journey that he liked. He would not try to keep up if I
walked fast.

I frequently used a stick instead of my shoes to stir the ground litter. When-

JIMMY FOLLOWS THE AUTHOR DOWN A STEEP SLOPE B
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ever a suitable item was exposed, Jimmy would dart up and seize it with a clack of
his bill. He had definite preferences and paid no attention to certain insects that to
me looked just as appetizing as those that he eagerly devoured. Among the crea-
tures he disdained were certain moths, although he ate other kinds of moths. In the
wet season, he varied his diet with small frogs, an inch or less long, which he beat
against his perch before he swallowed them. If he saw an escaping insect dive be-
neath fallen leaves, he would alight on a low twig or the ground and flick them
aside with rapid sideways movements of his bill, just as antthrushes, antpittas, and
many other ground-feeding birds do. Sometimes, while seeking a fugitive, he
would fall some yards behind me; but soon a rapid flight, low above the ground,
would bring him to my side again. Or, if I delayed too long in one spot, he would
remind me of his presence by repeating his low, throaty note, while clinging to a
sapling close beside me.

In the breeding season, Jimmy sometimes followed me while I searched for
birds' nests to study. These trips were more profitable to him than to me, for they
provided many insects for him and rarely a nest for me. At times our travels to-
gether continued for an hour or more, and once we went an estimated half mile,
which seems a long distance in the forest. This must have taken Jimmy far beyond
his home range. Although he refused to follow when I returned along a little-used
wood road, he apparently had no difficulty finding his way home. A few weeks
later, I found him in the part of the forest where he lived.

Jimmy could not be enticed beyond the border of the heavy woodland into
the brighter light of adjoining second-growth thickets or pastures, where I might
have chased up fat grasshoppers for him. Although he picked up insects at my feet,
he always flitted away when my advancing hand was a few inches from him, never
permitting me to touch him. However, he did not object when I ruffled his feathers
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with the end of a short stick. After he had become thoroughly accustomed to me,
I tested his reactions to noises and found him unmoved by my loudest clapping or
shouting. Nor was he alarmed when I shook the sapling to which he clung. He was
not estranged by a long separation, and, after an interval of several months in
which we did not meet, he would come to me as though our last journey together
had been yesterday. No other free bird has ever been so intimate with me. His
trust in my innocence was heart-warming.

Since I had neither known nor heard of any other Bicolored Antbird, or bird
of any kind, that followed humans through tropical forest, I concluded that Jimmy
was an original genius, who had discovered that featherless bipeds may serve as
purveyors of food; just as Cattle Egrets and anis use cows and other grazing ani-
mals to stir up insects, and, in the Orient, certain hornbills employ arboreal mon-
keys. My walks with Jimmy extended over an interval of sixteen months, after
which, for nearly three years, I could induce no antbird to follow me. I missed his
quiet companionship on my solitary woodland walks.

Then, one day, a Bicolored Antbird accompanied me much as Jimmy had
done. In view of the long interval when no antbird had followed me, I concluded
that this was a different individual, perhaps a descendant who had inherited Jim-
my'’s peculiar trait. Accordingly, I called him “Jameson.” In subsequent years, I
have, from time to time, been followed through the forest at Los Cusingos by Bi-
colored Antbirds, sometimes by two together, apparently a mated pair. Probably
because I did not try so hard to become intimate with them, none of these other
birds would follow me as far as Jimmy did.

Sometimes young Bicolored Antbirds, easily recognized by their darker un-
derplumage and the yellow corners of their mouths, have come almost within arm’s
length and even followed me for short distances; but they could never be induced
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to take a longer trip and catch the insects I stirred up, perhaps because they still
received food from their parents, who were nearby. They were either curious or
simply friendly.

At times, especially in June, the antbirds who followed me, instead of eating
at once the larger insects that they caught, would carry them off through the un-
derwood, suggesting that they were feeding young. To my great disappointment,
I never succeeded in following them to a nest, if nest they had. But, as I passed
along an indistinct forest trail in mid-August, a Bicolored Antbird clung to a stem
close beside me, with a fat insect in its bill, repeating over and over a low, scolding
churr. This prompted me to search through the undergrowth, and as 1 moved
around, the bird darted so close that its wing brushed my leg. Then it dropped to
the ground, groveling and beating its half-spread wings, in an excellent distraction
display. It “feigned injury” repeatedly in several spots only a yard or two from my
feet.

Finally, I discovered two nestlings lying close together on the ground, as
though they had been tumbled there. They appeared to be about six days old, for
they bore long, lead-colored pinfeathers and their eyes were already open. They
had great, white flanges at the corners of their mouths. They were cold and slug-
gish in their movements, and one had fresh blood on its flank.

A little more searching disclosed whence they had come. Nearby was the
stump of what had been a tall feather-palm. It was only about six inches high, and
all the central part had decayed away, leaving a deep hollow surrounded by a
papery shell. The frail stump had somehow collapsed, spilling nest and nestlings
onto a palm frond that lay close beside it. The nest had consisted of large pieces
of partly decayed palm leaf, forming a thin mat, above which was a lining of coarse
fibrous roots and similar materials.
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While I examined the remains of the ill-fated nest, the parent behaved in a
most extraordinary fashion. With an effort, it gulped down the fat insect it had
been holding and, with empty bill, incessantly repeated a somewhat churred
per-r-r-r, at once plaintive and protesting. Several times more it groveled on the
ground in front of me, beating its wings in an effort to lure me away from the nest-
lings. When I held them in front of the parent in the palm of my hand, it advanced
and bit a finger three or four times, not hard enough to hurt. With the exception
of 2 male Slaty Antshrike, who nipped the finger I placed on his nest while his
mate “feigned injury” on the ground to lure me away, no other forest bird has
ever dared to attack me. Spreading a handkerchief on the fallen leaves, I placed the
torpid nestlings on it, while I arranged a new home for them. The parent lay or sat
on the ground, facing the handkerchief with its young, and remained motionless,
watching or guarding them, for the ten minutes or so that I left them there.

After I improvised a nest in the hollow sheath of a palm frond, I laid the nest-
lings in it, while the antbird intently watched me. Then I went away, confident
that so devoted a parent would not neglect its little ones. But, when I returned
next morning, both were dead, one in the palm sheath, the other lying on the
ground close by it. Probably they had not been brooded in the makeshift nest.

After this, I looked into every hollow palm stump that I found, and also into
the long, almost cylindrical, sheathing bases of great fallen palm fronds, for Jos-
selyn Van Tyne had, a short while before, published an account of the discovery
of a Bicolored Antbird’s nest in such a situation in Panama.! The following May,
not far from the spot where I had found the fallen nestlings, I peered into a low
palm stump and found a Bicolored Antbird sitting in it, returning my gaze. It

1. Josselyn Van Tyne, “The nest of the antbird Gymnopithys bicolor,” Univ. Mich. Mus. Zool.,
Occas. Pap. no. 491 (1944): 1-5.
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stared up at me for nearly a minute, then jumped out and gave a distraction display
on the ground close in front of me. Its departure revealed two creamy eggs, thickly
marked with elongated blotches of rufous-chocolate, which lay on a nest composed
of a double handful of leaf fragments, with a thin lining of rootlets and other fi-
brous materials.

The stump, about ten inches high, had been reduced by decay to a thin shell,
so fragile that I did not dare to insert a hand into the deep, narrow cavity in order
to pick up and measure the eggs. All the while that I examined the nest and made
notes, the antbird circled close around me, voicing a churred per-r-r-r, punctuated
by a higher, sharper note. Once it tried to lure me away by approaching within
arm’s length and then walking in front of me with little, mincing steps. When,
finally, having completed my notes, I walked off, the parent followed me for a yard
or two. Then, without delay, it went to look into the stump, to see whether its
eggs were still there. After a second examination, it returned to incubate, while I
stood watching a short distance away. Rarely have I seen a bird evince such obvi-
ous concern for the fate of its nest.

Setting up a blind, I spent two whole mornings and all of an afternoon study-
ing the antbirds’ mode of incubation. Their sessions on their eggs were amazingly
long, even for antbirds, which, as a family, sit for longer intervals than songbirds.
One morning, a parent incubated continuously from 6:25 to 12:04—nearly six
hours. On another morning, I timed a session that lasted four hours and four min-
utes. These were long fasts for a small bird. Afternoon sessions were shorter, but
one continued for about three hours. Nevertheless, I never saw one parent replace
the other. Sometimes, after sitting for hours, the bird would go off, leaving the
eggs unattended. At other times, the mate would come and call the sitting bird
from the nest, then both would fly away together. In either case, the eggs might
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be neglected for periods ranging from five minutes to an hour and a half. Often the
bird returning to the nest brought a rootlet or fiber to lay beneath the eggs.

Since I was unable to distinguish the members of the pair, I could not tell
whether incubation was performed by the male, the female, or by both sitting
alternately. Remembering that Jimmy would permit me to touch him with a stick,
I wrapped a little cotton around the end of a long wand, dipped it in paint, and,
touching the parents as they flitted close around me, protesting my intrusion, I
placed white stains on one and vermilion spots on the other. Continued watching
of the marked birds left no doubt that both male and female took turns warming
the eggs, as seems to be the invariable custom in the antbird family. In species in
which the sexes differ in coloration, it is not difficult to learn that the female regu-
larly takes charge of the nest by night. The parent on whom I had placed the white
marks sat through the night, whence I inferred that this was the female.

Fourteen days after I found the eggs, I visited this nest by moonlight. Looking
into the stump in the beam of a flashlight, I saw a mass of feathers so loosely spread
and disheveled that they appeared not to be attached to a living bird. Such com-
plete relaxation of the body plumage is typical of antbirds sleeping on their nests.
The parent marked with white continued to slumber while the light increased and
woodland birds gradually became active. Even after waking, she would not leave,
though I bent over her and gently tapped on the side of the stump. Soon weak
peepings, filtering through the maternal coverlet, told me the cause of this in-
creased attachment to the nest. When, finally, the antbird jumped out, it was to
grovel at my feet in realistic “injury-feigning” acts repeated again and again, until
I put an end to them by withdrawing a few paces. Thereupon, the parent prompt-
ly returned to her newly hatched nestlings. The empty shells had not yet been
removed.
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The newborn antbirds had dark flesh-colored skin, wholly devoid of down,
and the interior of their mouths was orange-yellow. On the second day after they
hatched, they were fed eleven times between daybreak and noon, seven times by
their father and four by their mother. On each visit, the parent brought a single
insect, which it held in its bill and delivered while it clung inside the stump in an
inverted position, its tail in the air. Both parents took turns brooding the nestlings,
each of them sometimes sitting for well over an hour at a stretch.

When the nestlings were five days old, they bristled with long pinfeathers and
their eyes could be opened, although most of the time they drowsed. Their parents
had by now simulated injury before me dozens of times—far more than any other
bird I have studied. Yet, when a predator arrived, their wiles failed to save their
nestlings, possibly because it came in the night. On the sixth day after the young
hatched, I returned to find that their nest had been raided, as happens to the great
majority of nests in the tropical forest. But, from the tremendous loss of eggs and
nestlings, one may deduce the pleasant thought that the adults must be long-lived;
otherwise, they could not rear enough progeny to replace themselves, and their
kind would vanish from the earth.

On the same long, forested ridge where I met Jimmy and found my first two
Bicolored Antbirds’ nests, I discovered, in later years, four more, one of which was
used in two consecutive years. All were in stumps that had been reduced by decay
to frail, hollow shells, and all but one of the stumps were of palm trees. In height
they ranged from twelve to thirty-four inches, and each held, on the usual mat of
dead leaves lined with fibers, two beautiful eggs. One of these stumps had a hole
in the side, through which the eggs were visible and part of the nest material pro-
jected. When a parent incubated, its light ventral plumage filled the gap.

Since all my nests were found after the set of eggs was complete, I could not
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determine the incubation period, which Edwin O. Willis, who for years studied
Bicolored Antbirds in Panama, found to be fifteen days at one nest and sixteen
days at another.? From the six nests that I found with eggs, twelve in all, only
three young were fledged, at ages of fifteen and thirteen or fourteen days. One
third of these nests, or 33 percent, produced one or two fledglings, which is slight-
ly better success than Willis found in Panama, where only five of eighteen nests, or
28 percent, yielded fledglings. From my nest with the hole in the side, the eggs
rolled out. In another, the eggs were abandoned. From one, eggs were taken by a
predator, and from another the nestling was taken. Both of the successful nests
were in the highest stump, in consecutive years.

As I recall my companionship with Jimmy, after the lapse of a third of a cen-
tury, it remains one of the most memorable experiences of a lifetime devoted to
the study of tropical birds. No other free bird that I have known has trusted me so
greatly, has so unhesitatingly approached the human form, which most wild crea-
tures dread. Nevertheless, our relationship lacked something to make it wholly
satisfying. For this, it needed some exchange of thoughts, some mutual revelation
of sentiments or feelings. Qur intercourse was too objective, too superficial. But 1
ask too much. He gave me his confidence; he never questioned the honesty of my
intentions. Simply to be trusted by a shy wild creature enhances one’s self-respect.

2. Edwin O. Willis, The bebavior of Bicolored Antbirds, Univ. Calif. Publ. Zool., 79 (1967), pp.
1=132. A more detailed account of Bicolored Antbirds is also given in the present author’s “Life his-
tories of Central American birds,” vol. 3, Pacific Coast Avifauna, no. 35 (Berkeley, Calif.: Cooper
Ornithological Society, 1969). ’



7. T he Banana Plantation

At the northern end of Los Cusingos, the alluvial deposit of light,

rich, black loam, mixed with innumerable rocks of all sizes, spreads

-out broadly between the Rio Penas Blancas, which brought it there,

and the tributary creek. Here, separated from the house by the creek,
we for years grew food for home use, including bananas, plantains, and such un-
derground crops as Yuca (Cassava), Tiquisque, and Malanga (Taro). The last two
are members of the aroid family, distantly related to Jack-in-the-Pulpit and Skunk
Cabbage. The banana plants, which despite their impressive size are giant herbs
devoid of wood, bore generous bunches of fruit for only five or six years; and the
plantains—large, solid bananas, which are cooked rather than eaten raw—yielded
well for only two or three years. Accordingly, we at intervals planted more of each,
on fresh ground, until we had covered several acres with bananas. Each time we set
out more bananas, we interplanted with coffee, which continued to flourish after
the banana plants grew feeble. Finally, we had a coffee plantation across much of
the farm’s northern boundary.

In spite of the difficulty of maintaining a bridge of logs, which rotted if the
creek did not first rise and carry it away, this was the part of the farm most con-
venient for a provision plot. But it had one great disadvantage: beyond sight of the
house, it was near a public road that made it easily accessible to thieves. Moreover,
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it was frequently invaded by neighbors’ pigs, which rooted up the crops, despite
pleas and threats to their owners, who should have kept them at home, and an oc-
casional legal shooting of a trespassing pig. Tired of having our produce stolen,
when it again became necessary to plant bananas, I decided to set them in a seques-
tered spot less accessible to marauders with either two or four feet.

The area that I chose for the new banana grove was near the river, in the midst
of woods, where it was much less likely to be seen by trespassers than the old
plantation was. The rich, stony land, an ancient river bed, had been cleared of
forest and planted before I bought the farm; but after resting for more than thirty
years, it was covered by second-growth woods where trees of the linden family
(Goethalsia meiantha) grew straight and slender to well over a hundred feet. In Au-
gust they bore a profusion of small, pale yellow flowers that were followed by
winged fruits. In their shade flourished a great variety of ferns, aroids, small
palms, and heliconias, with two lovely shrubs of the acanthus family, whose long,
tubular flowers were visited by long-billed hummingbirds. The first of these to
bloom was always Poikilacanthus macrantbhus, which in August and September dis-
played delicate lavender blossoms above small furry leaves, on brittle stems rarely
ten feet high. These were followed by the bright red flowers of the more robust
Razisea spicata, which continued to glow in the woodland shade from October until
the dry weather began in the new year.

Among the ferns that flourished on trunks and on the deeply shaded ground
was a most curious kind that grew on and between rocks, Leptochilus cladorrbizans.
One of the “walking ferns,” its larger fronds ended in ribbonlike projections, some-
times a yard long, which bore at intervals three buds. Where they touched the
ground, these buds sprouted into new fern plants. Nearby was a species of Dryop-
teris with a bud near the tip of each larger frond.
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Before this woods grew so tall and heavy, a singing assembly of male Blue-
throated Golden-tail Hummingbirds was established among its treetops. For years
I heard them, chiefly in the early months of the dry season, repeating their sharp
little notes all day long, each male at his own station, within hearing of his neigh-
bors, trying to allure females with eggs to be fertilized. Here, too, I found, in a
decaying stub, the only nest of the elegant Rufous-winged Woodpecker that [ have
ever seen, and, nearer the ground, flimsy nests of the Ruddy Quail-Dove and
Streak-chested Antpitta.

To have sacrificed all of this beautiful woods to the prosaic needs of the stom-
ach would have been unbearable; but I chose for the banana grove about an acre
toward its lower end, remote from the pasture that it bordered. The first step in
the preparation of the land was to sow an “after crop” of maize. In rainy Septem-
ber, the corn was broadcast thinly through the woods, then the undergrowth was
cleared with long machetes, and, finally, the tall trees were felled, making an al-
most impassable tangle of trunks, branches, and vines. The sturdy corn plants
grew up through the clutter of dying vegetation, which meanwhile decayed, mak-
ing it easier to clear the ground for banana plants.

The clearing where we sowed the maize adjoined the old forest, through
which a band of White-faced Monkeys wandered, isolated from all others of their
kind by surrounding farms, and, by their extreme wariness, escaping poachers
year after year. In January, when the corn was reaching the milky stage, these
monkeys found it and left little for us. Their depredations did not alarm me, for I
knew that they would not steal the bananas, which would be cut green and ripened
in the house. Unlike horses and cows, White-faced Monkeys do not relish green
bananas.

In February, after the remnant of the corn crop had been harvested, we
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planted part of the clearing with banana suckers, regularly spaced in quincunxes,
taken from an older grove. We left the remainder to grow up into a dense thicket
of bushes, young trees, and creepers, until we needed it for later extensions, when
the first planting lost its vigor. The following year, after the banana plants had
grown tall and bore fruit, the small plantation began to yield a double harvest, one
expected, the other an unanticipated bonus.

Over the years, at Los Cusingos and elsewhere, I had found a number of birds
nesting on banana plants. Big birds, such as Brown Jays, sometimes build their
bulky, open nests of coarse sticks in the center of the rosette of huge leaves. Here
the nest lies upon the elbow of the stout stem that bends over to support the hang-
ing bunch of fruit, after the stem emerges from the overlapping leaf bases that form
most of the plant’s apparent trunk. Smaller birds, such as Gray’s Thrushes, often
build on top of the bunch, where the upturned “fingers” of the uppermost “hand”
of bananas make a hollow, like that of a cupped human hand; in this spot the nest
will not slip off the smooth-skinned fruits. I have also found Ruddy Ground-Doves
nesting in this site. Small tanagers not infrequently hide their nests in the center of
a bunch, between two hands of fruit. A pair of Blue Tanagers, feeding nestlings
in such a situation, had increasing difficulty slipping in and out as the thickening
fruits narrowed the gap between two bananas through which they passed. Their
nestlings would probably have become inaccessible and starved if I had not noticed
the parents’ predicament and widened their doorway.

As long as the fruit remains too small to cut, the birds nesting upon banana
plants are probably as safe from the many tropical animals that eat eggs and nest-
lings as they would be anywhere else—possibly a little safer because of the con-
cealment that the bunches offer. But if the nesting continues too long, the eggs and
young are in great peril, for in a well-attended plantation the fruits are always har-
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vested while still green, and plantation laborers are not likely to spare the bunch
because it shelters a birds’ nest. Indeed, despite benevolent intentions, we have
sometimes cut a bunch of fruit and afterward found a nest, occasionally still occu-
pied, so well hidden in its midst that it was invisible. If the bunch is left to ripen
on the plant, the birds are in no better plight, for the many kinds of animals that
are attracted to the aromatic fruit might find eggs or tender nestlings a welcome
addition to their fare.

Even the Black-cowled Oriole, who hangs her woven pouch beneath a banana
leaf by means of fibers that she sews through perforations in the broad blade, must
finish her nesting before the fruit is full, for to harvest it the whole “tree” is cut
down—it would never bear a second bunch, but suckers that grow up around its
base will continue to yield. Hummingbirds that attach their nests to banana leaves
—in another manner, as we shall presently see—must likewise rear their young
before the fruit is ready to be cut.

Although 1 had found many other birds using banana plants to support their
nests, | had never known a hummingbird to do so; moreover, I had never seen a
nest of either of the two species that I discovered nesting in or beside the planta-
tion on the memorable August 2, 1967, the year after the bananas were planted. In
all my years in Central America, I had never met a single individual of the Bronzy
Hermit, whose nest I noticed first. While watching this newly found nest, I be-
came aware that a Band-tailed Barbthroat was building nearby. Although, for
many years, [ had listened, enchanted, to the long-continued, plaintive songs of
male barbthroats perching low in the dim undergrowth of the neighboring old
forest, I had failed to find the female’s nest. To find in one day two nests of kinds
that I had never seen before, one of a bird quite new to me, on a farm where I
had studied birds for a quarter of a century, was as exciting as it was unexpected.
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In the elation of discovery, I might have thanked the thieves who made me hide
the new plantation in this secluded spot.

The Band-tailed Barbthroat is one of the dull-colored hummingbirds with
long, curved bills that inhabit the dim undergrowth of humid tropical American
forests and are collectively known as “hermits.” As in other hermits, the sexes
differ little. The upper parts, including the middle pair of feathers of the rounded
tail, are metallic bronze-green. When spread, the tail reveals three broad, con-
trasting bands, the inner one white, the middle one dull black, and the outer one
white or pale buff. A dusky patch with buffy margins covers the cheeks and ear
coverts. The chin and throat are dusky, the chest cinnamon-rufous, and the abdo-
men buffy gray. Sometimes, while I made my way laboriously through tangled
undergrowth, a barbthroat has flown up to hover all around me at scarcely more
than arm’s length, obviously inspecting the strange biped that has invaded its do-
main. Nevertheless, while building and attending their nests, barbthroats are
suspicious and must be watched from a distance, or from concealment.

Banana leaves tear readily from their thin margins to their massive midribs,
which in windy places become long rods fringed with narrow, waving, green rib-
bons. In our plantation sheltered by tall trees, splits are fewer but by no means
absent. The Band-tailed Barbthroat’s nest that I found under construction on Au-
gust 2 hung twelve feet above the ground, fastened beneath a strip of banana-leaf,
about an inch and a half wide, which formed a green roof above it, shading it from
the bright morning sunshine and shielding it from the afternoon downpours fre-
quent at this season. When finished, the nest was an inverted cone. From the hol-
low in the top, where the eggs were laid, it tapered downward to a slender “tail”
that hung below the end of the supporting leaf strip. (See illustration, p. 35.)

The dark brown body of the nest was a rough, stiff, springy fabric, composed
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largely of thin, wiry, richly branched stems of mosses and liverworts, on which the
few minute leaves that remained were dry and shriveled. Attached to the outside
were small pieces of pale gray foliaceous lichens and fragments of green moss. The
sparse lining consisted chiefly of a few filaments of black “vegetable horsehair”—
fungal strands that creep over stems and branches in wet tropical woods. Although
the walls were rather thick, they were so loosely constructed that much light
passed through them. The builder sacrificed insulation for rapid drying after rain.
The loosely hanging tail, composed of liverwort stems and small, shriveled leaves
of seed plants, occupied over half the length of the nine-inch nest. The cup in the
top, where the eggs rested, was only an inch deep by an inch and a quarter wide
at the rim,

How does a bird attach a nest beneath a slippery, ribbonlike leaf strip, with-
out any projection to hold the materials nor any place to perch while she works?
Probably only a hummingbird, whose ability to hover motionless in the air and to
maneuver in a narrow space exceeds that of all other feathered creatures, could
build in such a situation. Although my first barbthroat’s nest was nearly finished
when found, I have watched the early stages of construction of similar nests. At
first, the bird works wholly on the wing. She wraps strands of cobweb around the
strip, or the tapering tip of a palm frond, while she hovers on rapidly beating wings
and circles slowly around it, once or several times, keeping her bill pointing to-
ward the leaf. She brings fragments of vegetable material and attaches them to the
cobweb, then more cobweb to bind them firmly together. When she has accumu-
lated enough material to form a little shelf on the underside of the leaf, she rests
upon it, always facing inward toward the supporting strip, and often continuing
to beat her wings into a haze, while she builds up the cup around herself. She uses
her bill to tuck pieces in place and her feet to arrange those inside the cup. Some-
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times a thin, wiry strand persists in sticking up above the rim, and, with her long
bill, she tries again and again to make it stay down. Like every other hummingbird
that I have watched, barbthroats build their nests with no help from a mate.

About a week after they were laid, the eggs vanished from my first barb-
throat’s nest; but, during the following ten years, I found eighteen more nests in
the banana grove. One year two barbthroats nested in the grove, and in another
year a third individual built a nest and laid an egg that was promptly lost. Once
a second nest was built after the first brood was successfully fledged; and some-
times a barbthroat renested after her first nest failed; but in no instance did the
same female rear two broods in a year. The earliest eggs were laid at the beginning
of June, after the rainy season was well established; the latest, at the beginning of
September.

All these nests were attached to narrow strips of banana leaves, at heights of
eight to sixteen feet above the ground. With two exceptions, each nest held two
tiny white eggs, the second of which was laid two days after the first, around seven
o’clock in the morning, an hour after sunrise. The nest with a single egg would
probably have received another if it had not been so promptly emptied. A most ex-
ceptional nest held three eggs, with a fourth on the ground below. Watching this
nest, I repeatedly saw one barbthroat hover beside it, sometimes with material for
it in her bill, while another incubated. Once, while the presumed builder and
owner of the nest was absent, the intruding bird sat on it briefly, only to flee as
the other returned. When, after at least twenty days of incubation, this nest with
two claimants was abandoned, with three unhatched eggs, I opened them and
found no trace of an embryo in two, a very small embryo in the third.

I love to stand in the banana grove early in the morning, while the sun rises
above the hills and the river into a blue sky adorned with white clouds. Wherever
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the bright rays fall directly upon a broad banana leaf, wet with dew or rain that
has fallen in the night, its pale, translucent green contrasts sharply with the deeper
green of its shaded parts, and its fine, close-set, parallel veins stand out clearly. In
the fresh morning air, the moisture evaporating from the leaves in the sunshine
condenses in fine droplets that swirl upward in protean clouds. Around me flit
colorful butterflies; and little, black, stingless bees visit the clustered white banana
flowers, newly exposed beneath the latest upturned red bract of the massive bud
that hangs on a knobby stem, beneath a bunch of developing fruit. Tiny, yellow-
breasted Bananaquits cling to the flowers, head downward, to extract abundant
nectar with sharp, curved bills.

These flowers of Old World origin seem to have evolved for pollination by
hummingbirds confined to the New World, although, apparently, banana flowers
and hummingbirds never came into contact until after Europeans introduced the
plants into their American colonies. Hovering beneath the flowers, their bodies
nearly vertical, the hummers push their slender bills almost straight upward into
the long, narrow flower tubes, while they suck the sweet liquid through thin,
tubular tongues. After visiting a number of flowers, the hummingbirds dart away
with foreheads powdered with white pollen—pollen that will never fertilize, since
the widely cultivated varieties of bananas are seedless. In this small plantation, I
have seen thirteen species of hummingbirds, either passing through it or visiting
the banana flowers. Four kinds have nested there.

Larger birds fly across the grove between the tall trees around it. From high,
exposed perches, flycatchers dart into the air to seize flying insects. Colorful tan-
agers gather fruits and insects from leafy boughs. Occasionally, a flock of White-
crowned Parrots fly overhead with raucous cries, or a family of Fiery-billed
Aragaris straggle by in looser formation, voicing notes that seem too sharp and thin
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for these great-billed toucans. On certain bright mornings, this opening in the
woods is a wonderful place to watch birds.

It was on such a morning in early August that I found my first nests of the
Bronzy Hermit and the Band-tailed Barbthroat. I have told about the latter first,
because it behaved as I expected a nesting hummingbird to act, attending its nest
alone. The Bronzy Hermit was more puzzling, required closer study, but yielded
the more surprising discoveries. Unlike most of the others, my first Bronzy Her-
mit’s nest was attached, not to a banana leaf, but to a narrow strip of a rather simi-
lar leaf of a heliconia, or wild plantain, at the edge of the plantation. In construc-
tion, it was hardly to be distinguished from nests of the Band-tailed Barbthroat,
and it hung, twenty feet in the air, in an exposed situation. Raising a mirror at-
tached to a long, thin stick, I could barely detect the reflected images of two dark-
skinned, recently hatched nestlings. With this same mirror, pivoted to the end of a
short wooden handle that could be tied to a stick, I inspected all these nests at-
tached to leaves, thereby avoiding the labor and disturbance caused by a tall, heavy
stepladder. Sometimes, while I held the mirror above a nest, the parent hovered
close around it, as though examining this strange, shining, intruding object, in
which, perhaps, she noticed her own reflected image and mistook it for a trespass-
ing hummingbird.

I sat on a log among the banana plants to watch this newly found Bronzy
Hermit’s nest. Presently a hummingbird arrived to feed the nestlings. Her upper
plumage was metallic bronze, her ventral surface almost uniformly rusty cinna-
mon, and her tail, when spread, showed that all except the bronzy central pair of
feathers were rufous-chestnut, with white tips and black subterminal bars. Cling-
ing to the nest’s rim with flesh-colored feet, her wings raised high and rapidly
beating, her tail swinging up and down, she pushed her long, strongly curved bill
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down into the nest to regurgitate nectar and minute insects and spiders to nestlings
that I could not see. Then she settled down to brood, with her breast toward the
supporting leaf strip, her tail projecting over the outer edge of the cup. In this posi-
tion, her head was necessarily thrown so far back that her bill pointed almost
straight upward and the back of her head nearly touched her rump. Almost bent
double, her posture, typical of incubating and brooding hermit hummingbirds,
seemed unendurable; yet she could sit this way for hours.

All this was no different from what I had seen at nests of other kinds of hermit
hummingbirds. But I had not watched long before I noticed that a second Bronzy
Hermit was interested in this nest, and the relations of the two were far from
friendly. Although in this species the sexes are hard to distinguish, the female’s
breast being only slightly more uniformly cinnamon than the male’s, I concluded
that the intruder was another female. During the first session of brooding by the
mother that I watched, the other came twelve times to molest her, menacing her
with the tip of her long bill, sometimes appearing to thrust its point at her. Often
the intruder clung to the side of the nest, while the other sat warming the nest-
lings. To defend herself, the brooding bird turned her bill toward the assailant,
sometimes bending her head back until it was almost upside down. Occasionally,
the two hummingbirds briefly seized each other’s bills, but they seemed never to
injure each other. Much fine twittering accompanied these encounters, but I could
not tell whether it came from one or both of the hummingbirds. Usually the dis-
turber left while the parent continued to brood, but at times both flew off together,
one apparently chasing the other until they were beyond view in the thicket. Dur-
ing nearly every session of brooding, the parent was repeatedly harassed by the
intruder.

Two days later, I saw the parent alight on the nest’s rim as though to feed the
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nestlings. Before she could begin, the other attacked her from the rear, poking at
her back and apparently pulling at her feathers, making her crouch down instead
of delivering food. The assailant returned again and again, often clinging to the
nest’s side. They struck their long bills together, and the one in the nest lunged
violently at the persecutor clinging beside her. The nest with the young swayed
widely on its narrow ribbon of leaf while the two adults fought. The assailant with-
drew, soon to return and renew her attacks.

Throughout the twenty-four days that the young remained in the nest after I
found them, the second bird continued to persecute the attendant parent. The in-
truder often looked into the nest while the parent was absent. Although I could not
distinguish the two by their appearance, their behavior was quite different; I found
no convincing evidence that more than one of them fed or brooded the nestlings.
(When two birds attend a nest, continued watching will nearly always reveal them
replacing one another, or feeding the young in quick succession.) The intruder
spent much time perching on a slender, head-high twig just within the edge of the
neighboring thicket, wagging her tail up and down in the manner of hermits. From
time to time, she sallied forth to look at the nest, nearly always leaving promptly
if the parent was absent, but molesting the parent if she found her there. Some-
times the parent entered the thicket to look for her persecutor. When the latter was
present, one chased the other swiftly through the thicket and the adjoining planta-
tion, to the accompaniment of high-pitched twitters.

This behavior was hard to interpret. Although hummingbirds contend with
each other for the control of nectar-yielding flowers, this dispute obviously was not
over a feeding territory. If the second female was motivated by parental impulses,
why did she not take an unmistakable part in feeding and brooding the young? Or
could I have mistaken the sex of a young male, still not in fully adult plumage, who
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misplayed the role of a male Bronzy Hermit? Be this as it may, long watching in
the banana plantation showed me that the conspicuously hanging nests of the four
species of hermits that bred there often attracted the attention of hummingbirds
other than their owners, sometimes of individuals of different species. We have al-
ready noticed that two Band-tailed Barbthroats may lay in the same nest, an occur-
rence also recorded of the Rufous-breasted Hermit in South America. The less
conspicuously situated nests of other kinds of hummingbirds that I have watched
were only in exceptional circumstances molested by intruding individuals.

Despite the turmoil at and around their nest, the two young Bronzy Hermits
throve. The whole time they were in the nest, they sat with their heads toward
the supporting strip of leaf, and, after they were bigger, resting against it with bills
turned nearly straight upward, just as their mother incubated and as all hermit
nestlings lie, as far as I have seen. In this orientation, they could shoot their ex-
crement over the nest’s outer edge and keep it clean—while they were tiny, the
parent sometimes carried it away in her bill. To feed them, she reached over their
backs to thrust her bill into their upturned, open mouths, while, with rapidly beat-
ing wings, she clung to the nest’s rim. After they had grown until their tails pro-
jected beyond the rim, she hovered in the air, as though she were visiting a flower.
Sometimes, while delivering a meal, she clung to a nestling’s rump, always with
wings rapidly beating. Usually she fed both nestlings at each visit.

In the following year, the Bronzy Hermit attached her nest to a strip of an-
other heliconia leaf, about fifty yards from the site of her first nest. At the begin-
ning of July, two fledglings flew from this nest; and a fortnight later, the parent
started to build a new one higher on the same strip that still held the first. In the
upper bowl of this two-story or “double-decker” nest she laid two eggs, in early
August. After incubating at least seventeen days, she hatched one of them, but the
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nestling soon vanished. During the next five years, this Bronzy Hermit or her suc-
cessors built eight more nests, all beneath banana leaves within the plantation, in
sites nowise different from those chosen by the Band-tailed Barbthroat. The rib-
bon of leaf that supported one of these nests was only five-eighths of an inch wide.
One of these Bronzy Hermits” nests was built only nine feet from a nest where a
Band-tailed Barbthroat was feeding a nestling. In another year, the two species had
eggs and nestlings simultaneously in nests only twenty-five feet apart. When two
barbthroats nested at the same time, they were much more widely separated.

After the first nesting, when the parent Bronzy Hermit was so persecuted by
another of her kind, she was nearly always guarded by a male, recognizable by his
paler abdomen. Only in one year, when I did not find the nest until the nestlings
were well grown and watched very little, did I fail to find him in attendance.
Throughout each of the other nestings, he was to be found, day after day, resting
low at the edge of the thicket nearest the nest, or, in two seasons, in a coffee bush
almost beneath it, from time to time singing or twittering in a high-pitched voice.
After each excursion to forage or drive away an intruder, he returned to the same
perch. At intervals, he flew up to hover beside the nest, examining it, or poking
his bill into it. While a nest was under construction, he sometimes sat in it and
briefly made the motions of building, although I never saw him bring a contribu-
tion to it. As the female flew to and from her nest, he often flew with her; but
whether he was escorting or pursuing, or whether she was chasing him, I could
not decide because they went so fast and so promptly vanished among the banana
plants.

The male Bronzy Hermit never incubated or fed a nestling, activities in which
male hummingbirds have very rarely been reported to engage, and which appear
to be abnormal even in species in which they sometimes occur. His business was
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to protect the nest, chiefly from the intrusions of other hummingbirds—above
all, other Bronzy Hermits—to which he gave chase the moment they appeared.
Although occasionally the male seemed to be somewhat rough with the female,
perhaps only importunate, in all the later nestings she was never so persecuted as
during the first, thanks to his vigilance.

In 1974, for the first time in eight years, no Bronzy Hermit nested in the bana-
na grove; but in early July, when breeding should have begun, I found a male rest-
ing in a tree fern that had been the guardian male’s station, while the female was
nesting on a banana leaf above him, in the preceding year. It was hard to doubt
that he was the same individual, waiting for his mate, who failed to appear. This
was the last time that I saw a Bronzy Hermit anywhere on the farm. Humming-
birds may live ten years or more, and, in view of the rarity of the species in this
locality and the proximity of all the nest sites, it is not improbable that the same
male and female were mated in six successive years. Whether the pair bond was
maintained between breeding seasons is more doubtful. Only for the closely re-
lated Rufous-breasted, or Hairy, Hermit of South America has somewhat similar
behavior been reported of any hummingbird. In Trinidad, Barbara Snow found
polygamous males guarding the nests of several females,! who built above wood-
land streams. Breeding female hummingbirds are typically as solitary as the Band-
tailed Barbthroats in the banana grove.

The third hummingbird that nested in the plantation was the Long-tailed
Hermit. Although frequent visitors to the banana flowers, these big, brownish
hermits with slender, white-tipped tails usually attach their nests beneath the
tapering tips of fronds of low, spiny palms in the forest’s deep shade; in only two

1. Barbara K. Snow, “Social organization of the Hairy Hermit Glaucis birsuta,” Ardea, 61 (1973):
04-105.
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'years have I found their nests on banana leaves. Instead of choosing a narrow strip
such as the other two hermits preferred, the Long-tailed Hermit selected a large
sheet of leaf, to which she attached her structure at a corner, almost a right angle,
where the margin met a tear that extended to the midrib. Her nest was made of
softer materials than the other species used, including fine fibers from decaying leaf
sheaths of the banana plant, rootlets, and vegetable horsehair, all bound together
and fastened to the leaf with cobweb liberally applied. Below it hung the usual
loose “tail” of hermits’ nests. Unlike the nests of the other two species, no light
passed through the much thicker, softer nest of the Long-tail. If wetted, it would
take longer to dry; but the broad sheet of leaf blade that folded around it gave much
better protection from wind-blown rain than the narrow strip of the other hermits’
nests would afford.

The single Long-tailed Hermit that I found in the grove raised two nestlings,
who left the nest in mid-September of 1971. Five days after the second of these
fledglings flew, she laid the first egg of another brood in a nest, twenty-five feet
from the first, that she started while still feeding her first brood in the nest—a not
unusual habit of hummingbirds. The single fledgling in this second brood did not
take wing until November 2, the latest date that I have found any hummingbird
nesting in the banana grove. Toward the end of the following May, this Long-
tailed Hermit laid another two eggs in a nest near the sites of the first two. These
nests, fastened to banana leaves at heights of thirteen to fifteen feet, were by far the
highest Long-tailed Hermits’ nests that I have seen.

The fourth and last hummingbird that nested in the plantation was the Little
Hermit. As this bird is almost a miniature of the Long-tailed Hermit (with a rela-
tively shorter tail), so her nest was a miniature of that of her larger relative, a thick-
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walled, softly padded structure attached at the corner of a large sheet of banana
leaf. Twelve feet above the ground, this nest was unusually high for the Little
Hermit, which usually binds its nest with cobweb beneath the tapering tip of a
spiny palm leaf, only two to six feet up in the woodland shade.

The tiny, narrowly ellipsoidal eggs of hummingbirds take much longer to
hatch than the very much bigger eggs of many songbirds, such as thrushes and
finches. Moreover, the incubation period of hermits is somewhat longer than that
of some other hummingbirds, which may be only fifteen or sixteen days. In the
banana grove, the Bronzy Hermits’ eggs hatched in about seventeen and a half
days, counting from the laying of the second egg to the hatching of the second
nestling. The incubation period of the Long-tailed Hermit was about eighteen
days, and that of the Band-tailed Barbthroat eighteen and a half to nineteen days.
The nestlings likewise remained in the nest a long while, those of the Long-tailed
Hermit twenty-'threc to twenty-four days, those of the Bronzy Hermit and Band-
tailed Barbthroat usually twenty-four or twenty-five days; although one young
barbthroat, who seemed normal, delayed its flight until it was a full month old.
The periods of the Little Hermit were shorter, only sixteen days for incubation,
and twenty or twenty-one days for raising the young until they flew.

In the early morning, when they are wet with dew or rain, the blades of the
banana leaves spread out broad and flat. As they dry under a bright morning sun,
the two sides bend downward beneath the midrib, until at noon they have folded
together, giving the plantation a very different aspect. It now looks much less lush
than at sunrise; but in their nearly vertical position, with their lower surfaces al-
most in contact, the two sides of the leaf blade absorb much less radiant heat and
conserve much water. It often becomes difficult to watch a hermit’s nest when the
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supporting leaf has folded together. Probably, at this time, older nestlings cannot
take their usual exercises, when they whir their wings rapidly, without releasing
their hold on the nest.

To have these exercises permanently impeded can have disastrous conse-
quences. One year, when the Bronzy Hermit built her nest near the tip of an old
leaf that started to dry and fold around it like a tent, one nestling vanished when
only about twenty days old, possibly having flown prematurely to escape the con-
fined space. The other nestling could not take its exercises without striking its right
wing against the drying leaf. During its final days in the nest, I noticed that when
it whirred its wings it did not spread them equally, but kept the right one partly
closed and held somewhat back and up. Nevertheless, continued impact against
the leaf rubbed the feathers from the underside of this wing, until it became raw.

After this young hummingbird had delayed in the nest five or six days past the
usual time for flying, it occurred to me that I might help it by pushing out the part
of the leaf that interfered with its exercises. Since the nest hung high above my
head, T could do this only with the aid of a long stick. As my stick approached the
nest, the young hummer jumped out and fluttered to the ground. When I picked
it up, my hand was stained with blood. Although its flight feathers were hardly
damaged, the abrasion beneath the wing was so great that it could not fly; it could
hardly perch. I set it on a slender twig of a coffee bush, with its breast resting
against another twig, where it managed to stay. Next morning, its mother came to
look for it there, and in the nest, but she could not find it; nor could 1. Evidently,
the wing exercises are so important to a nestling hummingbird that it practices
them even at the price of injuring a wing. To avoid damage, the female must build
her nest in a site that affords enough room.

Although the hermits’ nests hang where such flightless nest pillagers as small
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mammals and snakes could hardly reach them, only a minority escaped disaster. In
eleven years, Band-tailed Barbthroats laid thirty-nine eggs in nineteen nests. They
hatched twenty-one of these eggs but raised only twelve young in seven nests. In
seven years, the Bronzy Hermit(s) laid nineteen eggs in ten nests (omitting one nest
of which I did not learn the outcome), hatched thirteen eggs, and raised eight
young in four nests. In two years, the Long-tailed Hermit laid six eggs in three
nests, hatched five of them, and raised all five nestlings. In the single Little Her-
mit’s nest, both young lived to fly.

Although no animal was seen raiding a nest, the simultaneous disappearance
of the entire contents of nine nests of Bronzy Hermits and barbthroats was prob-
ably caused by predators. Suspicion falls upon bats operating in the night, certain
species of which are known to prey upon small birds. Five barbthroats’ nests were
abandoned while containing unhatched eggs, two sets of which I opened and found
no trace of an embryo. One barbthroat’s nest became detached from the leaf strip;
and the old leaf supporting another nest sank down, apparently spilling out the
nestling. Two nestlings of each species, including the Bronzy Hermit with the
injured wing, probably died. Taking the four species of hermits together, 45 per-
cent of their thirty-three nests yielded at least one fledgling, and 41 percent of their
sixty-six eggs produced flying young. This exceptionally high rate of success for
nests at the edge of lowland tropical forest is doubtless to be attributed to the dif-
ficulty, for all but winged predators, of reaching structures hanging free beneath
slippery banana leaves.

After leaving their nests, the fledgling hermits of all four species vanished into
the surrounding woods, and I lost track of all but one of them. This was a young
Band-tailed Barbthroat that I found in a thicket through which I passed to reach
the plantation. Considering the rarity of barbthroats, I had little doubt that this
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youngster was one of two that, three weeks earlier, had left a nest fifty yards away.
Resting on slender horizontal twigs at no great height, it was so fearless that 1 could
almost touch it. The young barbthroat was full-grown, with a tail much like that
of adults, but it lacked cinnamon on its pale gray chest. While I stood watching,
its mother came, alighted close beside it, thrust her bill into its open mouth, and
regurgitated to it. After a while, the young barbthroat received another meal in
the same fashion.

Morning after morning, for the next ten days, I watched the parent feed the
juvenile in the same place. Sometimes, when the adult started to fly away after
delivering a meal, the juvenile followed, causing her to alight on another perch a
few yards away and feed it again. Occasionally, the pursuit was repeated, winning
for the persistent youngster a third meal on a more distant perch. Between meals,
the young barbthroat tried to feed itself, at first without much success. It evidently
mistook some pale red young leaves of a vine for nectar-yielding flowers; and it
tried to stick its bill into the expanded, slightly hollow base of the petiole of a large
dead leaf caught up in the thicket, as though it were probing a corolla. From time
to time, the young bird flew beyond view, but soon it returned to the same small
area, the only place I saw it being fed. Since young hummingbirds do not follow
their foraging parents, as many other birds do, it is important for them to have a
definite rendezvous, where the adult can find and feed her dependent offspring.

As days passed, the juvenile spent more time hovering beneath green leaves,
seeming to glean from them minute insects and spiders, invisible to me, in the
usual manner of hermits. I last saw it receive food on November 3, when it was
fifty-six days old and had been out of the nest for thirty-two days. This appears to
be about the normal interval of dependence in tropical hummingbirds. A Rufous-
tailed Hummingbird was fed until fifty-nine days old; a Long-billed Starthroat
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until at least forty-eight days of age; and a Scaly-breasted Hummingbird was still
being fed at the age of fifty-two days. The most prolonged parental care that I have
discovered in the hummingbird family was achieved by another Scaly-breast, un-
mistakable because of a wart on her bill, who was last seen feeding her progeny
when it was sixty-five days old and had been flying for forty-one days.

Although our small banana plantation gave us many heavy bunches of fruit,
it would have yielded more with less shade. Loss of productivity was amply com-
pensated by greatly reduced theft and all the discoveries I made with the hum-
mingbirds who nested there. Commercial growers plant bananas in full sunshine;
naturalists eager to increase their knowledge should set them in a small clearing in
tropical forest.



8. Scarlet Passion-flowers
& Hermit Hummingbirds

BenIND the house rises a steep hillside, where in past years horses

cropped the short grass and picked up aromatic fruits that fell from

scattered, brown-barked Guava trees. On its farther side, the narrow

ridge falls as steeply into a deep vale, where, years ago, a cluster of
tall tree ferns had been left standing, to adorn the pasture with their spreading
crowns of intricately divided fronds. Beyond this moist hollow, a tall second-
growth woods rose like a wall beside the open pasture. Along the edge of this
woodland, in the bright days of January and February, brilliant spots of scarlet
were visible from afar. These were Scarlet Passion-flowers, which open only in the
dry early months of the year.

To push into these woods, through the barrier of bushes and interlacing
thorny vines along its exposed edge, was not easy. But, at intervals, the cattle had
forced passageways. Entering through one of these narrow gaps one bright January
morning, I found myself in dim, subdued light, which contrasted violently with
the brilliant sunshine in the neighboring pasture. Here and there, the fiery color
of a passion-flower caught my eye amid the tangled undergrowth.

Bright blossoms seek bright sunshine; yet the most brilliant wildflower of the
valley was displayed here in the dim light near the ground. I looked around for the
foliage of the woody vine that bore these splendid blossoms. A few three-lobed
leaves, like those of the grape, grew on the slender branches with the flowers.
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But most of these leaves were small; there seemed to be too little foliage to support
such long racemes of big blossoms. Following the ropelike ascending vines with
my eyes, I caught glimpses of more of the three-lobed leaves far up among the
branches of the trees. When I returned to the pasture and scrutinized the roof of
the woods from outside, it became clear that the main mass of the vine’s foliage
was spread over the upper boughs of the trees, in the sunshine. But here I detected
no scarlet flowers.

Why this separation of the foliage and flowers of the same plant? The situation
is not unique in the vegetation of the tropics, where a number of trees and vines
bear flowers and fruits low on the main trunk (a condition that botanists call
“cauliflory”) or on special, often leafless, basal branches; yet it is sufficiently rare
to call for explanation.

While I stood pondering this puzzle, a big, brownish hummingbird darted
through the undergrowth and poised beside one of the red blossoms, into which it
pushed its long, strongly curved bill. As it hovered on wings vibrating too rapidly
to be seen, it wagged its long, slender, white-tipped tail slowly up and down. It
was a Long-tailed Hermit, a large hummingbird that lives in primary forest and
heavier secondary woods, where it usually stays near the ground.

Over the years, I have found a number of its nests. With the exception of a
few attached to banana leaves (as described in chapter seven), they are fastened
beneath the tip of a frond of a small, usually spiny palm in the deep shade of heavy
forest. From the cupped top, a soft pocket of vegetable down and fibers, the nest
tapers downward to a point that matches the shape of the leaf-tip, to which it is
attached by much cobweb. In this swinging cradle, sheltered from rain and prying
eyes by the broad surface of the palm frond, two tiny, white eggs are hatched by
a solitary female, and the young hummingbirds rest until, at the age of three weeks



wﬁvm:f.wm“’&m&? ool

N —— M

= A

sl

SCARLET PASSION-FLOWERS AND HERMIT HUMMINGEBIRDS 139

or a little more, they are able to fly well. Throughout the breeding season, the male
hermits, who take no interest in eggs or young, perch on twigs near the ground,
in dimly lighted undergrowth, tirelessly repeating squeaky notes to attract the
females, while they wag their tails rhythmically up and down.

As I continued, day after day, to watch the passion-flowers, I became con-
vinced thart, in this locality, Long-tailed Hermits are their principal visitors. Evi-
dently the flowers are displayed near the ground to secure the services of this and
related hummingbirds as pollinators. The Scarlet Passion-flower ranges, from
Nicaragua to Peru, wholly within the range of the Long-tailed Hermit and other
hummingbirds of the genus Phaethornis, which prefer the undergrowth of the
woodland to its upper levels. Occasionally, at Los Cusingos, Scarlet Passion-
flowers are visited by a Green Hermit, in size and form much like the Long-tailed,
but bronzy green instead of brownish. However, the Green Hermit is at home
higher in the mountains, and rare here at twenty-five hundred feet, except when
driven downward by long-continued, cold rainstorms.

Once a Violet Saberwing, 2 hummingbird as big as the Long-tailed Hermit,
with a bill nearly as long but more strongly curved, claimed a group of passion-
flowers for a week or more. During this interval, the Long-tailed Hermit who had
been a regular attendant could make only furtive visits; if discovered, it was chased
away by the heavier saberwing, a species that only occasionally visits Los Cusingos.

Of the seventeen kinds of hummingbirds resident or frequent on the farm, I
saw only one other make repeated visits to the passion-flowers. This was the Little
Hermit, a smaller replica of the Long-tailed Hermit that is abundant in second-
growth woods. With its shorter bill, less than an inch long, this small humming-
bird cannot reach the nectar in the heart of the passion-flower. It confines its visits

4 LONG-TAILED HERMIT HUMMINGBIRD
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to the nectaries on the floral bracts, where it either sips the sugary secretions, or
picks up small insects that are attracted to them, or, more probably, takes advan-
tage of both sources of nourishment. Its mode of visiting the flowers made me cer-
tain that it does not transfer pollen from blossom to blossom. Of the four hum-
mingbirds that I saw here, only the three with bills over an inch and a quarter long
seemed able to reach the nectar in the flower itself and to serve as pollinators.

Although not absent from old forest, the passion-flower is here most abundant
in tall, rich, second-growth woods. Rarely one of the vivid blossoms is displayed
as high as forty or fifty feet, but the great majority are much lower. Perhaps most
are not above a man’s reach, and some even lie on the ground. They are borne, not
on the main stems of the vine, but upon slender, whiplike lateral shoots, an eighth
of an inch or less in diameter and up to ten feet long. These floral branches sprawl
over the ground, rocks, or surrounding low vegetation, or, if arising higher on the
main stem, they may hang limply in the air. Those that find some low support be-
come longest. They appear never to branch unless their growing point has been
injured. If in a spot where they receive a fair amount of light, they bear well-
developed leaves of the usual trilobate form; but in the deepest shade the leaves are
greatly reduced in size, at times to tiny rudiments that soon die.

Each leaf of a floral branch, if not too rudimentary, bears at the base of its
furry petiole two, three, or four small, reddish nectary glands, cup-shaped and
opening downward. In the axil of each leaf is a flower bud and a long, unbranched
tendril, which is often rudimentary. Above these is an accessory bud that usually
fails to develop but may grow into a branch if the tip of the floral shoot is de-
stroyed. The flower bud is surrounded by an involucre of three pale, broadly
lanceolate bracts, with a number of nectaries along their margins. Thus, in addi-
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tion to the floral nectaries, the flowering shoot is equipped with numerous extra-
floral nectaries, whose secretions attract ants, other insects, and Little Hermits.

The flowers start to open late at night. I have found the sepals and petals
beginning to separate at three o’clock in the morning. When, soon after five o’clock,
the first glimmer of dawn brightens the eastern sky, the big blossoms are half or
more open, and the anthers have already split to release their pollen. An hour or
less later, they are fully expanded. Often the sepals and petals continue to turn
back until they are strongly reflexed and surround the pedicel. The five sepals and
five petals are all much alike in size, shape, and intense red color; but the sepals are
somewhat longer, fleshier, and broader. They are strengthened on the outer side
by a keel, which the petals lack. When fully expanded, the great blossom measures
five and a half to six inches in diameter. A single plant rarely has more than two
or three open flowers, and usually only one on even the longest floral shoot, where
they open in succession from the base toward the apex.

The flowers stay open and are visited by hummingbirds throughout the day.
A few have perceptibly begun to close before sunset; others are wide open at night-
fall. They close gradually during the night and are well folded up by dawn. After
closing, the perianth gradually withers but persists around the stalk of the develop-
ing fruit. Even if pollination is prevented so that seeds are not set, the blossom
folds up at the end of its single day of glory and fails to open again. Nevertheless,
a constant succession of flowers adorns the plant, until the increasing dryness of
March stops the blooming of the passion-flowers. The season’s last flowers may be
pale pink and only half the normal size.

Of the complex structure of the passion-flower, I need mention only a few
salient features related to its pollination. The ovary is not, as in most flowers, situ-
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ated between or even beneath the bases of the petals, but is borne at the summit
of a long, slender stalk that emerges from the center of the blossom. From the sum-
mit of this exposed ovary diverge three styles, each of which ends in an expanded
stigma with its surface receptive of pollen turned downward. The five stamens
stand in a ring around the base of the ovary, with the five big anthers, each swing-
ing by its middle, hanging between the stigmas and facing downward into the
flower.

In the center of each flower, surrounding the long stalk that holds the ovary
aloft, is the corona, a triple crown of long, slender fringes or filaments. Each fila-
ment is red, red and white, or sometimes almost wholly white. This “crown of
thorns,” and other less obvious resemblances of the floral parts to the instruments
of Christ’s Passion, or suffering and crucifixion, led early botanists to give the
name “passion-flower” to plants of this genus. Below this crown, the central stalk
that supports the ovary is closely surrounded by a collar or sleeve of thick tissue,
fringed at its upper edge, and at its lower edge turned upward like a cuff. This
complex structure investing the central stalk guards the nectar richly secreted by
glands at the very bottom of the tubular base of the perianth.

The functions of this collar appear to be, first, to exclude insects and short-
billed hummingbirds that might take the nectar without transferring the pollen;
and, second, to control the posture of the preferred visitors, such as the larger her-
mit hummingbirds. To reach the nectar, they are compelled by the stout collar to
hold their bills nearly parallel to the central stalk. Thus, whether the flower faces
upward or downward, while sipping nectar the hummingbird must hold its head
where its crown will brush against some of the five anthers and three stigmas that

SCARLET PASSION-FLOWER: a, anther; b, bract; ¢, corona; n, nectar well; o, ovary: p, perianth; s, stigma; p
st, stamen; sta, stalk bearing ovary and stamens (the foliage belongs to a different plant).
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stand in a ring above it. The long-billed hummingbirds that I saw visiting the
flowers had the tops of their dark heads heavily dusted with pale pollen. They
were working for the bountiful plant, even if they did not know it.

The edible fruits of passion-flowers are called granadillas in tropical America,
“maypops” in southern United States. In most, the digestible part is the soft,
gelatinous aril that surrounds each of the many small, dark seeds that fill the cavity
of the usually dry, tough fruit. The fruits of the several species vary greatly in size
and edibility: some are hardly bigger than grapes, others almost a foot long; some
are sweet and aromatic, others have an unpleasant odor. The Scarlet Passion-flow-
er’s ripe fruit, about the size and shape of a large hen’s egg, is prettily mottled with
green and white.

Once, in late April, in the tall second-growth woods where, earlier in the
year, the scarlet blossoms had been conspicuous, I watched a squirrel eating one
of these fruits. The furry little animal sat on a thick bush-rope that lay along the
ground at the base of a tree trunk. It held its thick, auburn tail above its brown
back, and the fruit rested on the ground before it. The rodent had opened one side,
to expose the gelatinous mass that filled the cavity. Taking a double handful of
the seeds between its forepaws, it ate eagerly, repeating this over and over. From
time to time, it bit away and discarded more of the mottled rind to expose the
interior mass. It swallowed the seeds along with the mucilaginous aril in which
each was separately imbedded, just the way many people eat cultivated grana-
dillas. Probably the seeds themselves would pass undigested through the squirrel’s
alimentary tract, thereby disseminating the vine.

With sticky pulp dripping from forepaws and chin, the furry rodent reminded
me of a small boy blissfully immersed in a juicy mango, forgetful of cleanliness
and clothes. The squirrel continued to eat for many minutes, until he had quite
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consumed the contents of the fruit—a big meal, I thought, for a small stomach.
His feast over, he carefully wiped his dripping chin against the rough bark of the
great vine on which he had been sitting, then scrambled up the long, slender trunk
and hopped away through the treetops.

The rather disagreeable odor of the rind had, in the past, deterred me from
cating the fruit of the Scarlet Passion-flower. But the squirrel had so obviously
enjoyed it that I decided to sample it for myself. I found it pleasantly acid-sweet,
but not quite as good as the common cultivated granadilla.



9. Speckled Tanagers

OF the two hundred and twenty-three species of tanagers in the West-

ern Hemisphere, where alone they occur, forty-six are known in

Costa Rica. Sixteen species have been found at Los Cusingos, of

which thirteen are breeding residents. The Summer Tanager is here
through half the year as a winter resident. The Scarlet Tanager pauses here in
spring, on its long journey from its winter home in South America to its summer
home in the north. Occasionally, Blue-hooded Euphonias come down from the
Costa Rican highlands, where they nest, to eat mistletoe berries, but they do not
stay long.

What a colorful assemblage our tanagers are! The most abundant species in
the clearings is the Scarlet-rumped Black Tanager, of which the velvety male is
well described by the name. The duller female has bright orange on her breast and
rump. The subdued red Red-crowned Ant-Tanager, the black White-shouldered
Tanager, and the three resident species of purplish black-and-yellow euphonias all
have more plainly attired females. In all our other permanently resident tanagers,
the sexes are too similar to be readily distinguished. These include the Blue, or
Blue-gray, Tanager, with bright blue wings; the bright yellow Silver-throated
Tanager with a silvery gray throat; the blue, black, white, and yellow Golden-
masked Tanager; and the lovely Bay-headed Tanager, whose body is bright green
and light blue. Generous as our representation of tanagers is, it hardly suggests the
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immense variety of color patterns in the family, especially among its South Amer-
ican species. Tanagers contribute more than any other family to the beauty of
tropical American bird life.

The largest and loveliest genus in the tanager family is Tangara, with about
forty-five species. These small, gemlike tanagers are most abundant in heavily
forested foothills from southern Mexico to Bolivia, but they are by no means lack-
ing in hot lowlands, and a few live permanently on cool, stormy mountain heights.
Their food consists largely of small berries and the soft arils, rich in oil, that sur-
round the seeds of many tropical trees and vines. They vary their diet with insects
and spiders, for which they search by hopping along horizontal branches and
bending over, now on this side, now on that, to see what may be hiding in the bark
or moss beneath the boughs. They also glean insects from foliage.

As is true of many other brightly colored tropical birds of which the sexes are
alike, the species of Tangara that I know best remain mated through the year. The
pairs often roam through the treetops in company with other small birds. Unlike
certain other members of their family, these elegant tanagers are poorly endowed
with song. None that I know well would rank as even a second-rate songster. From
some I have heard only series of sharp ticks, or dry, insectlike notes. Theorists of
an earlier generation reasoned that nature, economical despite her prodigal diver-
sity, parsiﬁoniously withheld song from birds that she had lavishly adorned with
color. Modern ornithologists have noticed that birds of various kinds sing most
profusely when they lack mates, or are separated from them. Although constantly
paired, tropical wrens are among the most gifted and persistent of songsters,
doubtless because these little birds of subdued coloration commonly forage amid
such dense vegetation that they would lose contact with their partners if they did
not keep in touch by voice. Brilliant tanagers, which forage and fly more visibly,
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have less need of voice; a few notes are adequate to inform their partners that they
are about to fly. Apparently, their songs have degenerated, in the course of evolu-
tion, because they have little need of them.

The four species of Tangara at Los Cusingos come to the feeder to eat bananas,
but not with equal frequency. The least constant attendants are Bay-headed Tan-
agers, who prefer wild fruits and arillate seeds to bananas. Indeed, all the tanagers
come more seldom to the feeder when such native foods are abundant in the vicin-
ity. While at the board, the males of all these tanagers may sometimes be seen,
especially as the nesting season approaches, passing billsful of banana to their
mates, who have been helping themselves freely to the same fruit.

Three of our four species of Tangara (the Bay-headed, Golden-masked, and
Silver-throated tanagers) have color patterns typical of their genus, with solid
patches of bright color. The fourth is unusual not only in its genus but in the tan-
ager family as a whole. The well-named Speckled Tanager is heavily spotted with
black over most of its bright yellowish-green upper plumage and its whitish under-
parts. Its curious appearance is increased by a heavy black mark between the base
of its short, thick, black bill and its dark eye, above which is the yellow streak that
formerly caused it to be called the Yellow-browed Tanager. In some pairs, the
male is more heavily spotted than the female, but this may be related to age as
well as to sex, as young birds are more lightly spotted than adults.

Family bonds are strong in Speckled Tanagers, who between breeding sea-
sons often fly in groups of three or four, rarely more, evidently parents with full-
grown offspring. Their call is a short, clear, somewhat bell-like note. Their song,
if song it may be called, consists of a series of similar, weak, clear notes, repeated
with increasing frequency until they form a sort of trill, which seems to taper off
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to a sharp point as the hurrying notes diminish in volume. One morning, a family
of four, impatient for their breakfast, came right up on the porch, to peck at bana-
nas | had laid on a table, intending to take them to the shelf in the garden. When
bananas become scarce, we place halved oranges on the feeder. Most of the atten-
dants find them an acceptable substitute for the more solid fruit. Speckled Tana-
gers are particularly fond of orange juice, pecking into the orange again and again
and lifting up their heads to make the juice flow into their throats.

Last October, I watched a pair of Speckled Tanagers approach one of the silk-
en nests that the small, black Spinning Ants weave, by means of their thread-
secreting larvae, among the clustered green foliage of trees. The tanagers plucked
ant after ant from the surface of the nest or the surrounding twigs and leaves. Rais-
ing a wing, each bird rubbed an ant along its lower or inner surface, then seemed
to eat the insect. Sometimes a tanager appeared to put the ant under its forward-
tilted tail, and sometimes to swallow it immediately without touching it to the
plumage. However, the swiftness of the birds’ movements, the height of the ants’
nest, and interfering foliage prevented my seeing this well enough to be certain.
For several minutes, both tanagers continued uninterruptedly to treat ant after ant
in this fashion, while the poor little ants stood upright on their nest, as is their
habit when disturbed, and probably, by striking their abdomens against it, made a
rattling sound that I was too far away to hear. Then, with their little trilled call,
the pair of birds flew away, leaving me perplexed, as I always am when I watch
this curious practice, widespread among birds, called “anting.” Despite many
more or less ingenious explanations, we are still not sure why birds treat ants, or
some substitute for them, in this curious fashion.

I have found eggs of the Speckled Tanager from April to June, but chiefly in
May. The breeding season is evidently much longer than this, for in several years
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I have seen parents feed fledglings in October and even early November. The
dozen nests that I have found were in trees and shrubs, from four to fifty feet above
the ground, but only two were below ten feet. Although the few nests that I have
seen were in shady clearings near the forest, I suspect that many are built high in
forest trees, where they escape detection.

As in all species of Tangara for which 1 have information, the nest of the
Speckled Tanager is a compact open cup. It differs, however, from that of its three
relatives in this valley in the absence of living moss, liverworts, or diminutive
epiphytic ferns, which give their green color to the outsides of the nests of the
Silver-throated and Bay-headed species. The Speckled Tanager’s nest is composed
of such dry materials as the fine, curling secondary rachises of the twice-compound
leaves of the Climbing Mimosa, with a middle layer of small leaves or strips torn
from larger ones, and a lining of horsehairs or the black fungal filaments that re-
semble them, sometimes called “vegetable horsehair.” The nest is bound together
and attached to its support by cobweb, and in the bottom are usually a few pieces
of gray foliaceous lichens that grow on the bark of trees.

Both sexes of the Speckled Tanager cooperate in building the nest, as is usual,
though not invariable, in the genus Tangara. As a rule, they arrive together with
material in their bills, and each in turn enters the nest to place what it has brought
and shape the structure. Occasionally, one passes its contribution to the other who
is already sitting there. During intermissions in the work, the male may feed his
mate.

In May, some years ago, I found a pair of Speckled Tanagers building a nest
amid clustering foliage, far out on a horizontal limb of a Red Por6 tree in our gar-
den. The female’s right foot had somehow been so severely injured that it was
quite useless, and she always held it up when she perched. Probably because of
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her impediment, she and her mate worked slowly and built an exceptionally shal-
low structure, which appeared unfinished when it received eggs at the end of the
month. The set consisted of two, the number of eggs I have always found in nests
of this and other species of Tangara. The shells were dull white, heavily mottled
with brown, especially on the broader end.

I did not watch the female incubate, but doubtless she carried on this task
alone, as at other nests of the Speckled Tanager that I have studied, and as appears
to be true throughout the tanager family. Probably, while attending her nest, she
was fed by her mate; one male Speckled Tanager fed his incubating partner ten
times in a day, and another seven times in a day; but the females needed more food
than this and had to forage for the rest. After a few days, one egg vanished from
the nest in the poré tree, probably having fallen from the shallow structure. The
other egg required at least fifteen days to hatch, which is a day or two longer than
normal. Evidently, the crippled female, unable to forage with full efficiency, pro-
longed her absences from the nest while she hunted for food. A sound Speckled
Tanager leaves her nest about fifteen times each day, for intervals that rarely ex-
ceed twenty minutes, and she keeps her eggs covered for 75 to 8o percent of the
daytime.

The nestling was a typical newly hatched tanager, with pink skin shaded by
sparse gray down, tightly closed eyes, and a mouth that revealed a red interior
when lifted up, gaping widely, for food. After it hatched, I devoted more time to
watching the nest. Its mother’s right leg, which had not improved while she in-
cubated, was prominently swollen at the ankle joint and twisted inward. From her
stance when resting on a twig, one would hardly suspect that she perched on one
leg, holding up the useless limb. Sometimes while standing beside the nest, how-
ever, she rested her half-spread right wing against the rim to help support herself.
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Her movements at the nest often appeared slightly clumsy, suggesting her impedi-
ment; yet, on the whole, she carried on her parental activities remarkably well.

The severity of the female tanager’s handicap was more evident when she
visited the feeding shelf, which had recently received a coat of asphalt paint for
cleanliness and preservation. When wet from the showers frequent at this season,
the board was so slippery that the lame tanager found it hard to stand. To support
herself, she sometimes rested on her whole sound foreleg, also putting down her
bad leg, which I never saw her do while she perched on a twig. In this unnatural
posture, it was difficult for her to push her bill into the firm fruit and remove a
bite. While trying to do so, she slid around pathetically, and, after taking a few
nibbles of banana, she flew off. Other birds were hardly troubled by the glossy
black surface of the board. Planting both feet firmly on it, they easily removed
pieces of the banana; or else they stood on the fruit while they ate it.

[ applauded the indomitable spirit of the female tanager, faithfully attending
her nestling despite her severe impediment. On the morning when it was a week
old, she brooded it two-thirds of the time, with sessions that lasted about a half
hour. She fed the nestling only two or three times in three and a half hours, while
her mate brought food twelve times. When he arrived with a billful while she
brooded, he might pass it to her for delivery to the nestling, or he might give part
of the food to her and the rest directly to the nestling. Once, while the female was
giving the nestling food that he had brought to her, he reached over her back and
fed it at the same time—a charming sight.

As the nestling grew older, it became evident that it had zhree attendants. The
helper was a Speckled Tanager in adult plumage, indistinguishable from the lame
female's mate. Sometimes the three arrived or flew off together; but, more often,
the two parents came to the nest together, while their voluntary assistant, of un-
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known sex, went its own way. During nine hours of watching when the nestling
was twelve to fifteen days of age, its father and the helper fed it a total of 62 times,
while the crippled mother, who was certainly doing her share, fed it 52 times.
Doubtless, the father was bringing food more often than the helper. In all, the
nestling was fed 114 times in nine hours, or at the rate of 12.7 meals per hour. The
food was carried largely in the attendant’s bulging throat or inside its bill, only
partly protruding, so that it was difficult to identify. Often I distinguished black
berries, and sometimes the fleshy red arils that enclosed the seeds from nearby
Clusia trees.

It is not unusual for parent tanagers of the genus Tangara to receive help while
caring for their offspring. In the Golden-masked Tanager, the helper may be either
a juvenile from an earlier brood of the same season, readily distinguished by its dull
plumage, or an older bird indistinguishable from the parents. I once watched four
Plain-colored Tanagers—Cinderellas of their brilliant genus—attend two nest-
lings. In Trinidad, four or five adult Turquoise Tanagers sometimes feed the
young of a single brood.

The lame tanager brooded her nestling in the poré tree nightly until it was
twelve days old. On its last three nights in the nest, it slept alone, and it left at
the normal age of fifteen days. Soon after its departure, I found it perching on a
neighboring fence wire. As I approached the fledgling, its three attendants ven-
tured almost within my reach, voicing sharp notes. Although well feathered, the
youngster flew weakly, and I easily caught it in the high grass, where it tried to
escape me. After examining it, I set it in a shrub for greater safety.

During the next two weeks, I often saw the crippled tanager carry billsful of
banana from the feeder, sometimes with two companions, who also flew off with
full bills. Then, sixteen days after it left the nest, I for the first time noticed the
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juvenile in the Guava tree that held the shelf. It rested above the board, while its
Jame mother carried up billsful of fruit, which it received in dignified silence, in-
stead of with the importunate clamor of some other young birds whose parents
brought them there to be fed. For a full month after it left the nest, or until it was
forty-five days old, the young Speckled Tanager was fed by its mother and other
attendants; but, a few days before the end of this interval, I noticed that it also
helped itself.

After mid-September, I looked in vain for the crippled mother. All the
Speckled Tanagers that now came to the board for bananas, sometimes five to-
gether, had two good legs. I hoped that one of them was the valiant lame female,
now enjoying the use of two sound feet; but, in view of the severity of her injury,
this seemed unlikely.

Three years later, I noticed that four Speckled Tanagers were interested in a
nest in a Muiieco tree in view of my study window. When I held up the mirror to
see the two eggs, all four came close, protesting. Unfortunately, after I set up a
blind, to watch the nest from a more advantageous position, the birds deserted it.
Neighboring shrubbery had forced me to place the blind closer than I wished, but
I never dreamed that these generally so confiding birds would be so touchy. This
happened in mid-April. During the following months, the four tanagers continued
to come together to the feeder. Then, one day in August, they arrived with two
fledglings. Although the young birds already helped themselves to the fruit, at
least three of the older birds were feeding them.

Until the following year, these six tanagers were often on the table together.
I never noticed any discord among them; but, one afternoon in January, when nine
Speckled Tanagers were present, uplifted heads and harsh notes revealed mutual
antagonism. Finally, two clutched together and fell to the ground, where they
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promptly separated. This inconsequential tiff was one of the few displays of vio-
lence that I have seen among tanagers, which are among the most peaceable of
birds.

As late as February, the six Speckled Tanagers came to the shelf in the Guava
tree as a flock. The breeding season was approaching, and I wondered whether all
would attend the same nest. But, before building began, I went up into the high-
lands for a season with different kinds of birds, and, when I returned in July, the

six no longer visited us together.

10. Quadruped Partners

A FEW years ago, the road that skirts Los Cusingos was roughly bal-

lasted with river stones. Now the bus to San Isidro passes our gate

three times daily. Horses have nearly disappeared from the highways

and are hardly ever seen on the streets of the town, which lacks places
to tie them. Although, since the petroleum crisis, the price of gasoline has risen to
nearly two dollars a gallon, the valley has become thoroughly motorized.

It was not thus when I came here. Even the poorest barefoot farmer rode his
horse, with never a motorcar to push him from the middle of the road. Many of the
horses were so small that elsewhere they would have been called ponies; when I
mounted some of them, my feet almost touched the ground. During my first year
in the valley, I bought a bay gelding for a journey over El Cerro de la Muerte—
“the Mountain of Death”—to Cartago and San José. Having come by air, I wished
to know this long, rough trail, about which I heard so much. Although far from
being an equine giant, my new horse was so much bigger than most of those in the
valley that neighbors referred to him as El Caballén—"the Big Horse.” Shortened
and anglicized, this designation became his name, Bayon.

On the long, steep trail up El Cerro de la Muerte, through unbroken forest
teeming with black flies and deer flies that persecuted the poor animal mercilessly,
Bayon behaved so badly that I sent him back and continued for four days on foot,
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carrying on my shoulders the blanket roll, provisions, and other impedimenta that
he should have borne.

Despite this unpromising start, Bayon and I finally became friends. He served
me well on botanical collecting trips about the valley and, five years after I bought
him, carried me around while I searched for the farm that became my home and
his. Here he had lush pastures, a stream of clear water to drink, and umbrageous
trees to provide a cool retreat from the hot midday sun. Until buses displaced
horses, he was my preferred mount on my infrequent trips to town.

Bayon was a horse of strong character. His ability to read his master’s mind
was amazing. He would come running when his name was called, lick salt from my
hand, and, as a rule, permit me to caress him or put my arms around his neck,
while he stood free in the pasture. Even when lying down, he allowed me to pat
him—an unusual display of confidence. But, if I wished to saddle him for a ride,
he seemed to divine my intention, and kept just beyond reach. With a rope hidden
in my pocket, I would saunter up to him in the most casual manner, as though
only to pat his neck; but he would suspect my motive and move away. My most
successful ruse was to talk first to the other horses and gradually approach him.
Unlike some horses, even bananas, corn, or salt would not lure him within reach
when he feared he would have to work. Yet a rope thrown loosely over his back
would stop his flight, making him stand quietly and obediently until I put a loop
around his neck and led him to be saddled.

At opening gates, Bayon displayed genius. Many gates in this valley are of
barbed wire, attached at the open side to a stick that is fastened to the gate post by
two wire loops. Bayon soon learned to seize the top of the stick between his strong
teeth and tug until it came loose and the gate fell open. The only way to prevent
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his opening such a gate was to tie the stick to the gate po.st with a rope. W{Toden
gates were often more difficult to open; but I watched with amazement while he
discovered the secret of a lever that closed an unfamiliar gate. Only when. th'e gate
was secured by a padlock did I feel confident that Bayon would remain in the
Pasm';ei;e purpose of all this annoying opening of gates was to reach the sweet'er
grass on the other side of the fence, or, if on a journey, to run home. Once, while
I visited a distant farm, Bayon escaped from the pasture and took t.he roa.d up the
valley. He would have left me horseless, twenty-five rough and hi!ly miles from
home, had not the policeman seen him as he ran through the next vllllage- and pur-
sued him on another horse, finally catching the runaway and returning him t‘o rfle,
for which service the man received due reward. When I married an‘d was bringing
home my bride, we found it necessary to spend the night in San Isidro. T.he three
horses that had been brought from Los Cusingos for us were turn.ed out in a.pas-
ture with a flimsy gate, which I was sure Bayon would open, so in the evemlng I
tied it securely with a cord. Next morning, the cord was cut, as t.hcugh w1th a
knife, the gate open, and the horses gone. After searching for hours in the vicinity
without finding the truants, I hired two horses. On our way home, we le?rned tl.lat
our three had preceded us at a trot to the farm. This was an embarrassing begin-
ning to my married life. . .

Bayon'’s long, steady legs served well for fording the many unbrldge:d streams
of the valley. Returning one afternoon from San Isidro, e were caught in a heavg
downpour. On reaching the Quebrada Hermosa, two miles from home, we foun
it swollen with dark, rushing water, carrying logs and other flotsam. Several hf)rse-
men were waiting for the river to subside. Beside the ford was a narrow footbridge,
suspended by cables, over which children crossed on their way to and from the
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little thatched schoolhouse. Removing saddlebags, saddle, and bridle, I carried
these over the bridge, while Bayon easily crossed the ford alone. Then I resaddled
and rode off, leaving the other men, with smaller horses, patiently waiting for the
current to subside.

Bayon was not always consistent. The next time, when returning home, I
found the Hermosa in flood, I tried to cross in the same manner; but Bayon re-
sisted all my efforts to drive him over the ford. A swollen mountain stream is much
less dangerous to a horse than to the rider. If the horse stumbles and the man loses
his seat, he is often swept away by the current and drowned; the animal, with
four legs and a higher center of gravity, usually manages to regain his feet and
wade ashore.

While I stood struggling with Bayon, a man I knew rode up, swaying as
though he had taken a cup too many; a farmer who had accumulated enough
money to relax, he filled his idle days gossiping in the country stores and drinking
strong liquor. After a single glance at the rushing water, he dismounted, cut a big
switch, then remounted and drove his little mare into the swirling flood. As I
watched them struggling in midstream, with water above the girth of the perilous-
ly swaying horse, I recalled the old saying “Fools rush in. . . .” Nevertheless, the
man safely gained the farther shore, then turned to watch me, still trying to per-
suade Bayon to cross the ford alone. Returning by the footbridge, he offered to
ride my horse across the river, for a price higher than I cared to pay.

When 1 tried again to make Bayon enter the water, the recalcitrant horse ran
up along the shore. The more I thought about my watch, wallet, mail, and pur-
chases I was taking home, the more I hesitated to risk wetting them by riding
across the swollen stream, the more determined I was that Bayon should obey me.
Daylight was fast fading. When the slightly inebriated farmer, who had continued
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to watch, came again to offer his services, he reduced his fee to two colones, for
which he rode Bayon through the water.

When colts came, Bayon would race around and frolic with them more than
would their mother, staid Rosilla. His relations with them were always m(TSt
friendly; he endured a surprising amount of playful nipping of his i.egs b?f mis-
chievous youngsters. Although his work ranged from long journeys Wlth. a rider to
carrying sacks of grain and loads of miscellaneous household chatte-ls, it was, o‘n
the whole, light and did not wear him out. Even in his early twenties—a horse’s
middle age—he still occasionally raced around the pasture like a colt. The first
drops of an approaching shower were often the stimulus that released t.:hese ‘tre-
mendous outbursts of energy. After a brief, undiagnosed illness, Bayon died, etgl.l-
teen years after I bought him, when he was about twenty-three years old. His
passing left a void on the farm. . .

After the Second World War ruined the market for my botanical specimens,
I had to think about deriving an income from Los Cusingos. Since it already had
extensive pastures and I liked horses, I decided to raise them for sale. .As told at ‘the
beginning of chapter three, soon after I acquired the farm, I bought, in San jos.c, a
young bay stallion named Carero, and the roan mare whom 1 m.lmcd Rosilla.
When I first saw the mare, she was a sorry sight, covered with fat ticks and large
areas from which all the hair had been rubbed. But she was young, with a good
figure and a soft pace. I believed that with proper care she would make a good
horse, and, at two hundred colones, she seemed a safe investment.

I took these two horses over El Cerro de la Muerte, riding them alternately,
and reaching the farm in four days. After our arrival, connoisseurs of horses per-
suaded me that Cafiero was not fine enough to serve as a stud, for his trot was hard.
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The local farmers cared little about the size and color of a horse but were most
critical of its pace, preferring a soft amble. Accordingly, I sold Caiiero for a small
profit. He was finally acquired by a man who almost killed him by hard riding.
When I learned this, I decided not to raise horses for people who might mistreat
them.

With sulphur, red lead, kerosene, and cart grease, I cured Rosilla’s mange.
After a few months on good pasture, she became a handsome mare, for whom I
had several offers, but I would not sell her. Her chief defect was an insuperable
aversion to bridges, especially covered ones. This led to great conflicts of will,
some of which she might have won but for the timely arrival of some traveler who
would apply pressure at the rear, while I pulled the reins in front. Perhaps she
remembered a terrifying experience with one of the rotten wooden bridges all too
common in remote rural areas. Her muzzle bore permanent scars, which, I was
told, indicated that she had been “broken” with a headstall equipped with an iron
band. Apparently, most of the spirit and intelligence had been knocked out of her
while a filly, for she was not half as bright as Bayon and her two colts.

When the horses were called to receive bananas or salt, Rosilla was always the
last to respond. She followed where the others led. She never learned, like Bayon
and her colts, to push her head through the dining-room window, where I sat like
Robinson Crusoe at my solitary meals, and beg for tortillas and other delicacies
from the table. Nearly all the misfortunes that befell the horses came to poor
Rosilla. She was bitten by spiders, bled by vampire bats. She became lame more
easily and was always the leanest. For ten months, I nursed an ugly running sore
in her ear, which apparently resulted from a bite by one of the great, hairy “bird
spiders.” Finally, it healed, but left her permanently disfigured with a fallen ear.
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Yet she had the same care as the other horses, and less work, scarcely any while
t or nursing a foal.
" T;E;i??; a half aftef I bought Rosilla, she gave me a ﬁlly.’ whom I named
Atalanta, for the Calydonian maiden famed for fleetness. I have since learned that
to give a child or an animal a name suggestive of a quality that one hopes the new-
born creature will eventually possess is to invite disillusion. As she grew up, my
Atalanta developed certain good qualities, but swiftness was not among them.
Black at birth, Lanta, as we came to call her, became lighter tlTrough the years. E_\t
four, she was prettily dappled; at eight, wholly light gray; in later years, pla.un
white. When, at the age of a month or two, she began to race over the pasture wtt’h
Bayon, staid Rosilla would trot along, trying to interpose her b.ody between the big
ho;'se and her offspring. But Rosilla’s participation in the frolic was prompted by
maternal solicitude rather than playfulness; soon she gave up and left Lanta and

Bayon to romp alone. |

Like other colts, Lanta had a propensity to chew cloth, 50 that drying gar-
ments had to be hung beyond her reach. Once she ruined a pair of t.rousers that
Abel’s wife had hung over a fence to dry. One day, I set my cloth bll.nd before a
Buff-throated Saltator’s nest in a bushy pasture. Arriving at the following dawn tg
enter it for a morning’s watching, I found, to my dismay, that the naughty colt hal
ripped the brown wigwam from top to bottom. The blind an.d my stud.y of the sa
tator’s nest were spoiled. As she matured, Lanta outgrew this bad lTablt‘

Lanta would lick salt from my hand before she would pe:-rmlt herself to b::
touched or caught. When about five months old, she foohshl}.r tried to Pass thfr(.)ug
a barbed wire fence with a loose strand, was caught in the wire, and, in her fright-

e to break free, scratched herself badly. This one lesson was enough;

T ary to catch and

she never again tried to squeeze through a fence. It became necess
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tie Lanta in order to treat her wounds, and this was the beginning of her educa-
tion. By the time they healed, she had lost her shyness and no longer ran away
when T wished to catch her. But she pulled back when I tried to lead her with a
rope around her neck, and her first lesson was in following when she was led. After
she had learned to follow, I put a saddle on her, which frightened her with its
swinging stirrups. Soon, however, she became accustomed to walking with a sad-
dle, and perhaps saddlebags for additional weight. Not until she had passed her
second birthday did we mount her. She accepted her first rider calmly. Then her
training consisted in making journeys of increasing length, with a rider and in com-
pany with one or more older horses, until she was ready to be ridden alone.

I have read of feral horses of the Asiatic steppes that were caught, thrown,
saddled, and ridden until exhausted, thus being “broken” in a single day. Lanta’s
training was spread over several years, with a minimum of force and compulsion.
As a result, she became a calm, sweet-tempered mare, who would come when
called and not, like Bayon, run away when wanted for work rather than to receive
food. But she grew too fat to be fleet, and she inherited her mother’s aversion to
crossing wooden bridges. Most of our disagreements were caused by this unfortu-
nate trait. Lanta lived to be thirty-one years old. During her last year, she wasted
away to a shadow of her former self. Then she fell, could not rise again, and was
mercifully shot—a decision simple to execute but very hard to make.

Five years after Lanta was born, Rosilla foaled again. Her new colt was bay
and would not change color as he grew older. I called him Rocalpe, an invented
name without antecedents that might raise false expectations. Before he was six
months old, Rocalpe would lick salt from my hand along with the grown horses,
and he soon showed his masterful spirit by nipping them gently when they pushed
ahead of him. Although he would eat from my hand, he was too alert to be caught
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by arms flung around his neck. Months passed, and he grew no tamer. I could Pat
him and catch him by the tail, but not by the neck, as was necessary for putting
on a rope. Finally, he was lassoed. Then, for several weeks, he roamed the pasture
trailing a rope, by which he could be caught and brought to hand. P_&s he became
less skittish, the rope was shortened, until it hung only a foot below his neck. Sooln
he would permit me to embrace his neck, and the rope was removed. Then fol-
Jlowed lessons in being led and, finally, in carrying a rider. After he could be caught
easily, he was hardly more difficult to train than Lanta -had been.

As he matured, the young stallion turned against his former playmate, Bayon,
and tried to drive him from the pasture and the mares, so that the t'wo had to be
separated. Now, in his thirtieth year, Rocalpe is wasting away, as his mother-and
half-sister did, despite good pasture and extra rations. He stands 1?01- .hours with a
pathetically wistful look, as though dreaming of the exuberant vitality that once
was his but can never be his again.

In this valley, horses live the year around in the open pasture. Qurs have
always had a shed, open at the sides, where they can take shelter from rain, a COH:I-
fort that some of the neighbors’ horses have lacked. Grass has al“.fays been. their
main food, with a weekly ration of salt, and every evening a special treat, in the
form of bananas or corn, to vary the monotony of their diet. When Guavas fall
from the trees scattered through the pastures, horses eat them eagerly. The small,
hard seeds pass through them undigested, to germinate anfi start more trees.
Cleaner than many animals, our horses have never, except in extreme old afge,
fouled their shelter or its surroundings, nor the lawn around the house, which
they keep cropped short, as well as any lawn mower. To relieve themselves, they
seek a patch of weeds or high, coarse grass, away from the lower and sweeter grass

where they prefer to graze.
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For years, I was more closely associated with Bayon than with any other liv-
ing being. We traveled together, fell together on rough and slippery trails, then
picked ourselves up to continue the march. I entrusted my life to his sureness of
foot while fording swollen mountain torrents, where a fallen horse often meant a
drowned rider. He would come to my call, eat from my hand, and often seemed
to know my intentions. Yet a vast gulf separated his mind from mine. I often won-
dered what he thought, what he felt, what was the quality of his inner life.

We speculate about the presence of living things on distant planets; we ask
whether, somewhere in the solar system, or in the wider universe, beings akin to
ourselves may exist. Every mind, of every sentient being of every sort, is in a sense
a planet, pursuing its distant and lonely course through the vastitude of space, far
beyond the reach of every other planet. We humans are planets of a special kind,
which send meaningful signals across the interplanetary void by means of spoken
or written words, gestures and facial expressions, or the symbolism of music and
the visual arts. From these intercepted signals, we draw inferences about the spiri-
tual atmosphere of those other planets that we call human minds, but we can never
prove that these inferences are exact.

The minds of animals of other species are planets separated from us by dis-
tances greater than those that intervene between us and other people. The signals
that reach us from them are less articulate, more difficult to interpret. As differ-
ences in the density and composition of the atmosphere, in the intensity of solar
radiation, in the strength of the gravitational field, in the lengths of the day and
the year—as all these differences are certain to cause the living beings on other
planets, if such beings exist, to differ profoundly from those on Earth, so the dif-

ferent bodily organization of other animals must give their psychic life a quality
different from our own.
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Not only did Bayon and I differ enormously in heredity and personal. histm'"y,
we examined our environment with sensory organs that differed greatly in acuity
and relative importance. Scent revealed more to him than to me. He seeme‘d to see
better by night, but I distinguished objects more clearly by day. Sc?metlmes he
shied at a big banana leaf lying a few yards ahead in the roadway, which s?meone
had used as an umbrella and dropped when the rain stopped. After sniffing at
the leaf, he would eat it. My eyes did not leave me so long in doubt about the
object in the roadway.

I do not pretend to know how much horses think and lfeel or to be able to
assess the quality of their psychic life. But whatever sat.isfr‘ictmns tl.lcy are c?.l?ablc
of experiencing, whatever values they may realize in their lwes: I wish to facnlltate.
If their lives are shorter and poorer in depth and variety of feeling than mine—and
if, as has been alleged, my spiritual existence will continue into an unknown be-
yond, whereas theirs will end with bodily death—then it seems so much more
urgent that in their briefer and narrower span they enjoy whatever felicity is pos-
sible for the equine nature. I wish them to have good food, sleek coats, and not too
much work.

For a while, I asked myself how I could justify driving my horses ar(?und and
forcing them to work for me, when they showed no spontaneou.s lnclufatton to do
so. Had my authority any sanction other than that of might, which ethics does not
admit as valid? Finally, it occurred to me that my association wit.h my horses was
a mutually beneficial symbiosis, of which the living world provides many exam-
ples. As fungi and algae combine to form lichens—which, by means of the cooper-
ation of these two so different forms of vegetation, thrive on barren rocks and in
other spots where neither fungus nor alga could flourish alone—so horse and man
form an association that helps both to survive.
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In this valley, formerly covered with heavy forest, horses could not long exist
without men to make pastures for them, and to keep these pastures free from swift-
ly springing weeds and woody plants, which, if unopposed, would soon shade out
the grass. This hard, costly work deserves some remuneration. And, while our
roads were too rough for wheeled vehicles, other than slow, jolting ox-carts, we
would have found living here difficult and uncomfortable without horses to carry
us, our supplies, and possessions. The work that horses did for us was our re-
muneration for the grass and salt and care we gave them; these things were their
reward for the services they rendered us. By mutual cooperation, we both lived
more comfortably and securely than either horse or man could have lived without
the other.

I was careful not to demand of the horses an amount of work disproportionate
to the benefits that I provided for them, for this would have been robbery and the
rule of might. I did not wish to make existence burdensome to them, in order that
I might live at ease, for this would have affronted justice and love. And since, by
virtue of my greater experience and intelligence, I was sole judge of the fairness of
the transactions between us, and they lacked a defender, I felt more comfortable
when I gave them the benefit of all the uncertainties in our situation. Who, after
all, is to assess the relative values of the work of a man and that of a horse, who is
to say which effort, if either, ranks higher? I preferred to charge the horses too
little rather than too much for the benefits I provided for them, to maintain a credit
balance with them rather than be in debt to them. If I am, in any sense, nobler

than some other creature, it is because of what I give, not of what I take.

I became a cattle owner almost by accident. Abel wanted me to buy a cow so
that his children would have milk. I was not in the habit of drinking milk, and I
hesitated to undertake the responsibility for cattle, which require so much care.
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However, on a sunny morning in my first October on the farm, a lean, grizzled
stranger, with a white patch over a blind eye, arrived at my home. Did 1 wish to
buy a cow? He had left her tied at the entrance to the farm, and would sell her
cheaply. 1 walked out to the gate with him to see her. The cow was black and
white, with small, neat horns; she had borne her first calf, and would have another
in a few months. She looked rather scrubby; but, after some bargaining, we agreed
on a price of a hundred and thirty colones; and I decided to risk the investment.
She turned out to be a fence jumper, and I soon suspected that I had bought a box
of troubles. Accordingly, I called her Pandora.

After three months, Pandora gave birth to a fawn-colored female calf, whom I
called To, which, if written I°, is Spanish for primero, or “first.” As she grew up,
Io became so pretty that one might have imagined her to be the Argus-guarded
heifer into which Zeus had metamorphosed the maiden who, by catching his rov-
ing fancy, had aroused Hera’s ire. As the first-born of my farm animals, I became
attached to her. But, when sixteen months old, she died miserably, of a disease that
a veterinarian, who gave a long-distance diagnosis, thought was hemorrhagic sep-
ticemia. She was buried where she died, under the Guava trees by the house.

Six weeks later, Pandora succumbed to the same malady, orphaning a female
calf four months old. I called Pandora’s second calf Polygala, after the milkwort,
and hoped that the name would be the earnest of full and generous udders. Escap-
ing from an enclosure, the little calf sucked her mother only a few hours before the
latter’s death. We were sure that we would lose her, too; but she surprised us by
living to become the mother of several calves. A beautiful, deep chestnut and white
at birth, she became black and white as she grew older, and she proved to be a
fence jumper like her mother. Finally, this last gift from Pandora’s box was sold
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to a neighbor, after her master had wearied of her fence-jumping antics and of cur-
ing the teats that she tore as she skimmed too low over barbed wire.

Although between May and August or September we had no lack of fruits and
vegetables, during the last months of the rainy season and through most of the dry
season our diet became monotonous, and I came to depend upon milk to improve
it. After Pandora’s death, I bought Galactia, a higher-priced and better cow, who,
with her children and grandchildren, soon built up our small dairy herd. For a
while, T owned a pair of black, white-spotted oxen, Diamond and Carbon, who
pulled a cart and earned a little money for the farm; but, during a period of labor
troubles, I sold them.

Here, on small farms, it is customary to rear all the calves. The women of the
farm are, as a rule, responsible for milking. I assigned this duty to my cook, who
always performed it in the local fashion, as she had been taught at home to do. The
calf is caught in the afternoon and tied up for the night under a roof. Next morn-
ing, the cow is brought from the pasture, tied by the horns, and hobbled to pre-
vent a kick. Her calf is led up, eager and hungry, and permitted to take a few sucks
at each teat, “to start the flow of milk.” Then it is tied just beyond reach of the
coveted liquid; while the girl, stooping beside the cow’s flank without a stool,
wipes the teats with a damp cloth, then milks with one hand into a vessel that she
holds in the other. After the first low has been drained from three of the teats, the
calf is given a few more sucks at each, the wiping is repeated, and the last of the
milk is drawn out into a separate vessel, as it is believed to have a special quality
and is esteemed for coffee. Finally, the calf is released, to empty the teat that has
been reserved for it, and to pass the greater part of the day with its mother, sucking
and munching grass as it lists. In the afternoon, it is caught again, and kept apart
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‘from the cow until the following morning. This schedule continues until the calf
is weaned, after it has become so big that, at milking time, it jostles its mother with
rude vigor. The milk is promptly boiled, so that, without refrigeration, it will keep
at least throughout the day.

The Hindus call the cow “man’s second mother,” for she gives us milk after
our human mother’s breasts have dried. From this, it follows that the calves who
share the cow’s milk with us are our foster brothers and sisters; we and they are
nourished at the same fount. As such, they have a claim to our fraternal protection
to considerate treatment at our hands. To deprive the cow of her offspring and tak;
all her milk for ourselves selfishly violates this relationship. But to claim part of her
n.'ailk, in return for all the food and care we give her, seems fair enough, especially
since, with good treatment, she yields more milk than her calf needs for healthy
growth. The cow repays the attention we give her with milk, as the horse does
with work—a mutually advantageous exchange. We make a partner of the cow and
a commensal of her calf.

When a female calf grows up, she becomes a milch cow, like her mother. Until
the recent shift to motorization, a large proportion of the male calves in Costa Rica
ba:ecame draft oxen, who stood in much the same relation to ourselves as the horses
did, paying with work for the food they received. The oxen, too, are entitled to
suf:h satisfactions as they may experience in the monotonous round of their bovine
ex.;-'stcnce, in gulping down great mouthfuls of dewy herbage as the sun rises, then
lying in the shade to ruminate, or standing ankle-deep in cool water at the ;iver’s
edge, to escape the midday heat. Who would begrudge them their well-earned rest
from pulling a cart or heavy log, with their horns strapped to the ponderous yoke?
Who would needlessly abbreviate their hours of leisure? |

When I bought Los Cusingos, it had fairly extensive pastures, but was inade-
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quately fenced for cattle, with only two strands of barbed wire between the fields,
and none at all between the pastures and the forest. Such was the usual practice of
the neighborhood, where poor farmers tried to save labor and money by small
economies. The horses, who could be held by a single strand of wire, usually
stayed out of the forest; but the cattle were continually jumping over the fences or
roaming off through the woodland, perhaps to find a field of luscious young maize
or tender rice sprouts on the farther side. Much of the time, the horses stayed in
the enclosure around the house, where they kept the lawn neatly trimmed and
rarely touched the shrubbery. Cattle eat a much wider variety of plants; and,
whenever a cow invaded the garden, she would go straight to my finest hibiscus
bush, or tear away the red foliage of the dracaena. Gradually, the fencing was im-
proved, but not before straying cattle had led us many a chase, often in drench-
ing rain.

The cattle were far more susceptible to diseases and parasites than the horses
that shared the pastures with them. Although a horse in fair condition was rarely
attacked by ticks, except in the ears, my cattle became periodically covered with
them and had to be bathed with an insecticide. The horses were almost never
troubled by Térsalos—Afly larvae that burrow under the skin of various animals,
including man, and raise great lumps. Although various chemicals were recom-
mended for the control of these larvae, I found nothing so effective as squeezing
and pulling them out, one by one, with special toothed forceps, through the hole
in the skin through which they respire and, at maturity, escape to pupate in the
ground. Each fat, white larva is covered, from end to end, with transverse rows of
little, sharp, black spines, with an outward curvature that makes its removal diffi-

cult and painful.
At certain seasons, removing the Térsalos was a fortnightly task. Sometimes a
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fat Torsalo popped into my face when I pressed, or the bloody pus that replaced
one which had died under the cow’s skin spurted into the mouth or eye of an un-
wary operator. Often I finished the task of removing scores of these troublesome
larvae with bloody hands, a blood-spattered face, and a ruffled temper. The cattle
held by horns and nose by an assistant, struggled and bucked as each fat grub wa;
extracted; but, as soon as released, they resumed their placid grazing, apparently
little the worse for their experience. A curious fact about the Térsalo i; that the ﬂ;*
does not lay its eggs directly upon the host animal, but upon some other insect
such as a mosquito, from which emerging larvae pass to the mammal that the insect‘:
carrier bites.

Each break in a cow’s skin that failed to receive prompt attention became a
nest of squirming larvae of another kind of fly, which had to be plucked out with
tweezers or killed with a disinfectant, or removed by the combination of both
mcl'thods, which was most effective. Another affliction was warts, which on one
heifer appeared in hundreds, until her neck was covered with them and her ears
drooped with the weight of great foliaceous excrescences. As each wart dropped
off, it left a raw spot where flies laid their eggs and maggots bred. For six morl:tr;ls
I attended poor Garza almost daily, until, at last, most of the growths fell awa :
and she was clean again. Spider bites made the skin of a cow’s tongue peel off ii
thick, pale flakes. Mastitis attacked the udders and dried up the springs of milk
More virulent diseases carried off the cow altogether, as happened to Pandora and.
lo. All‘ these troubles, and more, | experienced, not in the course of a veterinarian’s
extensive practice, but on my own farm, in a few years, with cows that gave milk
for only two houses. The cattle seemed to be born to suffer, and their owner suf-
fered with them. No wonder that I periodically proclaimed that T would sell the
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whole horned family—a threat that always brought protests from those who would
miss the milk!

For over a dozen years, | struggled with the cattle, who often seemed to give
more trouble than milk. Then, one day in March, a prosperous-looking stranger
arrived on horseback, with a thick roll of bank notes in his pocket. He was starting
a farm and wanted cows for breeding, not for slaughter. Would I sell him some?
At about the same time, my cows, who had strayed, were brought back with a
note from a neighbor, claiming recompense for damage that they had done to his
sugarcane. The stranger could not have arrived at a more opportune moment. [
sold him Galactia, the matriarch of the herd, and three other cows. Not without
a pang, I watched them being driven away. In spite of or, more probably, because
of all the burdensome care I had given them, I had grown attached to them. Later,
I sold the two remaining heifers to neighbors. The few bull calves born to my
cows had already been sold to other neighbors who needed oxen. For several years,
we bought milk from a farmer who had bought a heifer, then from another neigh-
bor. Finally, these sources failing, we came to depend on powdered milk brought
from afar. For a while, the pastures seemed sadly deserted without the cows. Yet,
it was fortunate that we no longer had them, for, a few years after their departure,
when the river cut through the farm, the best of our pastures became difficult to
reach. And, without the cattle, I had much more time for other things.



11. Chickens with Personality

WheN I acquired Los Cusingos, I regarded it as my poultry yard, the

nearly three hundred species of birds found here—as permanent resi-

dents or migrants—as the chickens that I had taken under my protec-

tion. I wished to become intimate with these feathered inhabitants of
the forests and thickets and watercourses, to learn all that I could about their lives.
With so many free birds to occupy my attention, I had no time for domesticated
fowls brought by man from distant regions and surviving here only under his care.
With their instincts and patterns of life distorted by countless generations in un-
natural conditions, they seem to have fallen from the level of their untamed pro-
genitors. Often they lack the brightness and alertness that give charm to free crea-
tures. In short, I regarded domesticated fowls as inferior birds and did not want
them to interfere with my studies of the native birds.

Although I never ate chicken or other flesh, for breakfast I enjoyed an egg,
which helped me to get through the morning without feeling hungry. When 1 first
came to El General, I bought eggs at twenty for a colon, which was less than one
cent apiece in the currency of the United States. But, with the Second World War,
local highway construction, and inflation, the price crept up and up, until today
one cannot buy two for a colon. Long before eggs reached their present high price,
a neighbor offered me her flock of ten hens and a cock for thirty-three colones, and
I bought them in order to economize.
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The acquisition of a flock of chickens did not involve elaborate preparations
for their accommodation. A safe roost was prepared by encircling the trunk of a
Guava tree with a broad band of metal, obtained by flattening an empty five-gallon
kerosene tin. This guard prevented opossums, Coatimundis, and other quadrupeds
from climbing the trunk because the hard, slippery metal afforded no toehold.
The chickens went to roost by walking up a long, inclined pole, which was re-
moved from the tree after they had settled for the night. Nearly all the chickens in
the neighborhood slept in this fashion, apparently none the worse for the occa-
sional nocturnal rains.

A few neighbors had provided covered roosts for their chickens, which
seemed a more considerate arrangement. After a while, I made a roost of this sort:
a thatched gable roof, supported on two high posts, each with its metal guard,
and beneath the roof horizontal poles for the birds to perch upon. But they pre-
ferred the treetops, open to the night breezes, the dew, and the rain. From the roof
of their shelter, they flew up into the surrounding trees, abandoning their cote,
which was then used to shelter the calves. Years later, I made a different kind of
shelter, away from trees, which our chickens deigned to occupy.

In rural Central America, hens often lay their eggs in such nooks and corners
of the owner’s dwelling as take their fancy. In a small country hotel, I once re-
turned to my room to find a newly laid egg on my bed. One day, while I was out
in the forest collecting plants, a neighbor’s hen entered the solitary cabin I then
occupied, to lay her egg on top of my plant drier, after digging a hollow in the
corrugated cardboards softened by moisture from the plants, thereby damaging
equipment that becomes so precious in remote places. In rural homes, it is not un-
usual to find a biddy quietly hatching her eggs in a corner of the kitchen or a box
beneath a bed. To keep my hens out of the house, I made nest boxes for them on
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the broad back porch and soon trained them to lay there. Some pullets made the
nest for their first eggs on the ground, amid a clump of weeds or tall grass; but
when this nest was found and the eggs removed, all except a few stubborn hens
learned to use the boxes.

Although I cared for my chickens much as neighbors did, the women had
one habit that I refused to follow. They often plucked the tail feathers from their
squawking, protesting hens, thinking that this mutilation made them lay more
eggs. I have seen no evidence in favor of this belief. If the removal of the tail in-
fluences egg production, the effect should be adverse; for the hen must use to form
new feathers materials that might otherwise go into her eggs. Moreover, the prac-
tice is cruel; and it destroys the graceful appearance of the hens, whose tails seem
to balance their long necks as they walk over the ground with bobbing heads.

My chickens were of no special breed. The “creole” stock, which for centuries
has been naturalized in the country, with little selection beyond that exercised by
the natural environment, is hardier than recently imported, named breeds. They
are also better able to scratch for themselves, and they survive with less feeding
and care. With no effort by breeders to obtain uniform appearance, they have
varied enormously. Such oddities as congenitally bare necks, which give the hens
a repulsive, vulturine aspect, and frizzled plumage all turned the wrong way are
frequent in the local flocks. Fasciated combs are also common. But the greatest
variation is in coloration. My chickens ranged from white to black, with endless
intermediate colors, both singly and in combination. The hens with a single color
were buff, yellow, red, brown, and gray, in many shades, although never in pure
brilliant tones, such as other birds display. Some of the hens were barred, or else
intricately penciled and spotted, beautiful as hen pheasants. A few of the cocks

4 DOMESTIC CHICKENS
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were most elegantly attired, leaving no doubt in my mind that our common barn-
yard fowl is rightly classified in the aristocratic pheasant family. I treated them all
as partners in the endeavor to live well, rather than as expendable machinery for
producing eggs.

In temperament, the chickens varied almost as much as in appearance. Before
I became intimate with them, I did not know that chickens could have so much
personality. With this discovery, my respect for them increased. It seems to be
generally true that the more one studies almost any kind of living creature, the
more reasons he finds to admire and even to love it. Among themselves, some of
my hens were aggressive and domineering, others placid and demure. With peo-
ple, some were friendly and confiding; others, reared in the same brood, were aloof
and resentful, pecking the hand that would caress them.

One of my favorites was Cercomacra, so named because she reminded me of
a female Tyrannine or Dusky Antbird, Cercomacra tyrannina. She was a lovely hen,
deep coppery red on head and throat. The feathers on the back and sides of her
neck and on her shoulders were golden, with an arrow-shaped black mark along
the middle of each. Her back and wings were deep gray in general tone, but when
examined attentively they revealed fine vermiculations of buff and black, with a
narrow golden margin on each feather. Her foreneck was deep rufous-chestnut,
which paled to rufous-cinnamon on her breast.

When ready to lay an egg, Cercomacra would come, clucking softly, to look
for me in my study. If she found me there, she would fly up on the table if I hap-
pened to be writing, or on the arm of my chair if I sat reading. Here she would
rest, uttering low, conversational notes, until I caressed her and carried her to a
nest box. After she entered, I would drape a sack over the front, so that she could
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lay her egg in the privacy that she preferred. Sometimes she would seek me long
before she was ready to lay. Then she refused to stay in the nest, but jumped out
and came to me again. When she opened her mouth and panted, I was sure that her
egg was about ready to emerge, and she would sit in her box until she came forth
cackling, to announce that it had been left there.

Another favorite hen was Corvina, everywhere as black as a crow. Although
not beautiful in plumage like Cercomacra, she won our affection by her placid
ways, and the soft, low notes she uttered whenever we lifted her up. Little Mab
endeared herself by her tameness and the quiet persistence of her begging for bana-
nas. Thamnophilus, all barred with black and white like the male antshrike for
which she was named, had a personality to match her salt-and-pepper plumage.
Calpurnia, whom my English wife renamed “Glamour” because of her big,
dreamy, film-star eyes, was remarkable for her appetite. She was nearly always
the first to arrive when the chickens were fed. She seemed exceptionally greedy,
but she used what she ate to give us the biggest eggs.

Many birds have a definite time for laying. Our abundant tanagers and hum-
mingbirds lay early, before sunrise or a little after, the tanagers with an interval
of twenty-four hours between their first and second eggs, the hummingbirds with
an interval of forty-eight hours. Some of the finches deposit their first egg around
sunrise and the second somewhat later on the following morning, with an interval
of twenty-five or twenty-six hours between the two. Flycatchers and thrushes
commonly lay later, often around the middle of the forenoon, but the hour is quite
variable. Manakins and anis usually deposit their eggs around midday. The
Pauraque, a crepuscular nightjar, lays in the afternoon.

When Darwin and Barbara Norby were studying with me after the revolu-
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tion of 1948, I suggested that records of the times when our hens laid would be in-
teresting. Barbara made a long series of observations, which showed that the inter-
vals between successive layings varied widely from hen to hen, and more narrowly
with the same hen. Hens who rarely laid on consecutive days laid with an interval
only exceptionally less than forty-eight hours. Other hens laid, on consecutive
days, a series of eggs, the length of which depended chiefly on the interval between
layings. The egg that started off the series was usually deposited early in the morn-
ing, and each following egg at a somewhat later hour, until the laying occurred at
midday or in the early afternoon. Then the hen would miss a day, and begin a new
series, usually early on the second day.

It follows from this that the shorter the interval between layings, the more
closely it approximated twenty-four hours, the more eggs the hen could lay with-
out bringing her time of laying past noon and having to skip a day and begin a new
series. Thus, Thamnophilus, whose interval between layings ranged from twenty-
four to twenty-four and a half hours (rarely as much as twenty-six hours) laid
eleven eggs in as many days, establishing the best record in Barbara's study. An-
other barred hen, whose interval ranged from twenty-five to twenty-eight hours,
would lay from two to four eggs in a series, then rest for two or three days. Races
of chickens highly selected for egg production do much better than these two; one
hen laid sixty-nine eggs in as many days.

Some hens, our best layers, never became broody. Doubtless it would be ad-
vantageous to have only hens of this kind, if one used a mechanical incubator and
brooders to hatch and rear the chicks. One pullet hid her first eggs in the tall grass,
where they were not found until she had a nestful and began to incubate them. Her
failure to appear at feeding time led us to search, until she was discovered sitting
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amid the grass, and her eggs taken. After this, she never again became broody,
although she lived for over three years. Most of the hens became broody after lay-
ing a variable number of eggs, and some seemed to spend about half their adult
lives sitting as though incubating, with not an egg beneath them. The hens’ pro-
pensity to “incubate” on empty nests is probably a result of many generations of
domestication. Such useless sitting is so rare among free birds that I have found
only one instance of it, a female Gray-headed Tanager who attended an empty nest
as assiduously as though it had eggs; and a few examples of such behavior have
been reported by others.

Among our neighbors, some housewives tie broody hens beneath a bush or
tree, with a string around a leg, until the “fever” passes, when they soon resume
laying. A few drenching showers accelerate the cure. Some people confine their
broody hens in a little coop or cage, which seems to be the kindest way. Others
douse them in the river, a drastic treatment. A rapid immersion has little effect, as
I proved experimentally. When released, the hens shook the water from their
plumage, then ran, clucking, back to the nest boxes, to resume their useless sitting.
But, apparently, if held in the water until half drowned, they will be shocked out
of their broodiness.

[ have often noticed that when lifted from the nest and placed on the ground,
a broody hen picks up straws, leaves, or feathers in her bill and throws them over
her back. Similarly, as a female Marbled Wood-Quail walked away from her nest
to begin her single, long, daily recess, she picked up leaves from the forest floor
and tossed them backward toward her covered nest. Some of these leaves fell on
the roof and increased the nest’s already excellent concealment. The wood-quail
belongs to the New World branch of the pheasant family, the domestic hen to its
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Old World branch; and these two branches have been separated for a long age. Yet
they preserve the same behavior, which in the domestic hen has become useless.
So conservative are birds in their ways!

Once I gave white Blanche sixteen eggs to incubate. One of theseleggs was
still unhatched when fifteen chicks were dry and ready to follow their mother
from the nest. This last egg was placed beneath black Josepha, who happened to be
broody; and from it, by coincidence, a black chick hatched a day or two later.
When this chick could walk, it was given to Blanche, who each day was enclosed
in a cage, through the bars of which the chicks could pass and run over tht? grass,
while their mother served as a fixed center of attraction that prevented- their wan-
dering too far. Now Josepha claimed a proprietary right to the black chick That had
hatched beneath her. At every opportunity, she would lead it away, cl.uckmg con-
tentedly while she scratched diligently for it. She could not distinguish her own‘
dusky chick from others of the same hue, and often had three or lfour black ones
following her. But she would have nothing to do with any of the lighter members
of the brood, and pecked them away whenever they tried to join her and profit by
the food exposed by her busy feet.

Hens, and birds of many other species, lack an innate image of the newly
hatched young of their own kind. Accordingly, they will accept and car.e for t’h‘e
young of other species that hatch beneath them. Small birds of many kinds ?1111-
gently attend baby cuckoos or cowbirds whose parents have dr-oppcd an egg into
their nests: and domestic hens serve as foster parents for ducklings, turkeys, and
other nidifugous chicks that they have hatched. After a few days, the parenF learns
to recognize individually the chicks in her brood, be they of her own or a d-1f'ferent
species, and she may repulse with pecks strange chicks that attempt t? join the
family. Josepha’s partiality for black chicks was evidently not because this was her
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own color, but because she happened to hatch a chick of this hue. Since the chick
had not been left with her long enough for her to become familiar with it as an
individual, she satisfied her maternal impulses by taking under her wing all of
Blanche’s black chicks that would respond to her clucking and follow her. Blanche
cared equally for all the little ones in her brood, white, buff, or black.
Like other species of pheasants, the domestic chicken is naturally polygamous,
each cock attempting to gather a harem of several hens. Yet the two sexes are
hatched in approximately equal numbers, a situation that leads to competition
among the males. Many birds have developed complex, ritualized patterns of
courtship, which include distinctive calls, “dancing,” and odd antics, but exclude
lethal struggles between competing males. The courtship of the Red Jungle Fowl
of India, southeastern Asia, and western Indonesia (the wild ancestor of domestic
chickens) is less complex than that of numerous other birds, and fights between
cocks in their native jungles have been reported by Nicholas E. and Elsie C. Col-
lias' and other observers. Nevertheless, the fiercely fighting cocks that gamesters
pit against each other are products of man’s selection, not nature’s. The distressing
strife that often arises between rival cocks of breeds kept for egg production ap-
pears to result largely from the artificial conditions in which they live; concentrated
in a dooryard or poultry run, mature males cannot separate as they would in the
wild. In India and Thailand, young cockerels and yearlings of the Red Jungle Fowl
flock with a few others of the same age and sex; or they follow at a respectful dis-
tance an older cock and his hens, until they are mature enough to win females. In
the San Diego Zoo, Allen W. Stokes found that hens of the Red Jungle Fowl who
had not yet laid follow marture roosters, but hens with chicks are often accompa-

1. Nicholas E. Collias and Flsie C. Collias, “A field study of the Red Jungle Fow! in north-
central India,” Condor, 69 (1967): 360-386.
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nied by yearlings who help to feed them.? If a mother hen is lost, a yearling may
take full charge of the orphaned chicks.

After the revolution of 1948, as though we had not already had enough trou-
bles, a plague of cholera attacked the chickens throughout the neighborhood a‘nd
depleted most of the flocks. When the disease was at its height, I procured vaccine
from San José and inoculated all the survivors. Probably because of this treatment,
my flock came through better than most. After the plague ended, I had seventeen
hens and four cocks. The oldest of the cocks was Memnon, whose age was about
six months. He was a big, black bird with hackles beautifully penciled with silver
and buff. The other three were of another brood, several weeks younger. Sandy
was also a big cock, golden and buffy yellow. Tommy was equally big but mu‘ch
more variegated; his upper parts golden brown and maroon, his breast black with
big white spots, his wings and tail black and white. Regulus, smallest of the four,
was black, with hackles, back, and breast closely streaked and penciled with silver,
buff, and other light shades.

As the oldest rooster in the flock, Memnon, on coming of age, made himself
leader. When Regulus grew up, he took second place, dominating Sandy and
Tommy, in spite of his considerably lighter weight. Sandy suffered from a slight
lameness, which put him at a disadvantage against light-footed Regulus, but he
managed to dominate mild-mannered Tommy. The order of leadership was then
Memnon, Regulus, Sandy, Tommy; and this was maintained for several months.

Then, one day in August, Regulus challenged Memnon for first place. Fairly
evenly matched, the two continued to fight for a long while, until blood oozed
from torn combs and wattles and their handsome plumage was all disheveled and
clotted with gore. They were most tenacious, continuing to chase one another

2. Allen W. Stokes, “Parental and courtship feeding in Red Jungle Fowl,” Auk, 88 (1971): 21-29.
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alternately, panting heavily, and so weary that they could hardly run anymore.
When the pursuer overtook the fugitive, the two flew against each other, striking
with their spurs; or else one jumped nimbly over his adversary. Finally, tired of
seeing them fight, I told the boys in my employ to catch whomever they could.
Memnon was captured, torn, bleeding, panting like a tired dog, and confined for
several hours; while Regulus, despite his woebegone aspect, strutted around with
the hens, crowing defiantly. After a while, I released Memnon; and soon he and
Regulus were struggling fiercely again. This time, I permitted them to fight it out.
Memnon retained his supremacy.

Then, during two or three months of relative peace, each of the cocks fled
from those above him in rank; so that Memnon chased all and fled from none,
while poor Tommy ran from all and pursued none. In November, Regulus again
challenged Memnon. They dueled for several hours, becoming as sorry-looking as
last time; but, again, Memnon kept his supremacy. When Regulus was weary,
torn, and panting from his long bout with Memnon, Tommy and Sandy decided
that it was time to settle the long arrears in their respective accounts. Tommy
fought a long while with Regulus. It was useless to separate them; if chased by me
or the boys, they would meet somewhere else and resume hostilities. At last, Tom-
my was victorious. Sandy engaged Regulus separately, but could not defeat him.

These conflicts left a strange situation among the four roosters. Memnon re-
mained master of them all. Regulus still dominated Sandy but was in turn domi-
nated by Tommy, whose status in relation to Sandy remained unchanged. Thus,
Sandy chased Tommy, who chased Regulus, who chased Sandy—a circular ar-
rangement, although I never saw the three running in circles. Tommy delighted to
pursue Regulus, as though to settle old accounts, and crowed most vaingloriously
to celebrate his prowess. However, his victory was short-lived; after a week or so,
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Regulus confronted him again and started a fierce battle. They- fought much of the
afternoon, until at nightfall Tommy was too exhausted to climb into the Guav‘a
tree to roost. He fell asleep on the pole up which the chickens walkccli to the lowest
branches of the tree. Here I caught him after nightfall—a terrified, raucous
squawk!—and carried him to the house for safekeeping until dawn. He was srnellyf
with clotted gore, his handsome plumage a wreck, although Tm worse than thath(.)
his rival, Regulus. After a few weeks, Tommy recovered his beauty but not his
pride, for he was again subordinate to Regulus and the ‘last of the four. .
Finally, disgusted with so much fighting, I sold belligerent chrxlus to a neigh-
bor who had no cock for his hens. Several days later, Memnon failed t(.) come to
roost in the evening. I could find no trace of him in the pastures; possibly some
animal caught him in the neighboring forest, which he o.ft.en entered to scratcl'll.l
This left only Sandy and Tommy, with fourteen survw:.ng henls. Sandy sti
dominated Tommy. Often they started to fight; but after flying agalrfst each other
a few times, they suddenly discovered that they were hungry, and with an embar-
rassed air began assiduously to look for food on the ground where they stood, 3
few feet apart. Thus the fight ended before it was we?] begun. Both Sandy an
Tommy ate from my hand, although the more pugnacious black cocks, Memnon
, would never do so. _
™ Irf%:ll:early a year of leadership, mild Sandy, of whom I had grown fond, did
not come to roost one evening, and was never seen again. This left Tommy, who
had been the least aggressive of the cocks, as the sole, unchallenged leader of the
flock. Soon younger cocks, potential rivals, grew up; but they nev:er c.ontested
Tommy’s lordship. Indeed, after the sale of Regulus and .Memnons d15appea}:—
ance, years passed with hardly any fighting, although flt times ten gro.wn cocks
were present. Gradually they became accustomed to living peaceably with others
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of their own sex, as I wished them to do. Probably, with careful selection, a
breeder could develop a pacific, monogamous race of chickens.

King Tommy became an impressive rooster, portly, resplendent in his richly
variegated plumage, and most of the hens followed him. The younger cocks hung
on the outskirts of the flock, or loitered around the house, hopefully waiting for
some morsel to be thrown out to them, in sharp contrast to Tommy’s group, which
scratched diligently for their own food. Tommy was, on the whole, a mild sover-
cign. When out with the hens, he was usually satisfied if his rivals preserved a re-
spectful distance and did not approach too near his harem—behavior that has been
reported of the Red Jungle Fowl. With the hens, Tommy was not aggressive or
domineering but their protector. The younger cocks, more eager to tread the hens,
molested some of the more timid ones more than was good for them. When pur-
sued by the too ardent youngsters, the biddies ran to Tommy for protection. As
the hens approached the master, he impressively waved his black-and-white wings,
whereupon the subordinate cocks desisted from the pursuit. He rarely himself
covered a hen, unless she invited it by crouching. Thus he served as policeman of
the flock.

An interesting friendship arose between Admetus and Balder, two cockerels
hatched by Cercomacra. Balder was golden, orange, and buff; he much resembled
Sandy, who was probably his father. Admetus was at first everywhere barred with
light gray and black. As he approached maturity, golden and orange hackles ap-
peared on his neck, back, and wing coverts, at first mixing with the barred feath-
ers, finally concealing them. All his upper parts, from his crown to his rump, were

covered with shining feathers; he appeared to wear a golden cloak, left open in
front to reveal a vest barred with black and gray, and pantaloons to match the vest.
He was broad-chested and corpulent, pompous as an alderman, and withal a pam-



190 CHICKENS WITH PERSONALITY

pered pet. Tamest of all the roosters, when I sat on the porch to shell the maize
from the cobs, he often jumped on my lap to help himself from the basket.

When Balder and Admetus were hopeful young cockerels essaying their first
ludicrous crows, Tommy did not permit them to accompany his flock. To solace
their exclusion from the group, they kept one another company and were nearly
always together. After they became mature cocks with well-developed spurs, they
continued this habit, but were perhaps slightly less chummy than when younger.
Sometimes one would approach and sidle around the other with the wing ori the
far side spread downward, as though displaying to a hen; but, as a rule, the display
was suggested rather than fully performed, as when addressed to a hen. Althfmgh
these two were so friendly, they were not exactly equals. Admetus was dominant
over Balder.

Raising chickens beside a large tract of forest, into which they often wandered
a short way to scratch, exposed them to many dangers. Of the one hundred and
fifteen whose life span I recorded, only fifteen survived as long as seven years.
Eleven of these lived for eight or more years; eight for nine or more years. ; but (?rfly
three passed their tenth birthday, soon after which they died fron? the infirmities
of age. Many, even of those that survived long enough to start laying when abou't
six months old, had short lives. A few succumbed to disease; still fewer to acci-
dents, such as flying against a barbed wire fence. Most, like Cercomacra., Corvina,
and Calpurnia, simply disappeared; at daybreak, they came foal' corn; in the e.ve-
ning, they failed to go to roost. The animal that we most often d:sco'vered ca‘rrylr.lg
off chickens was the Tayra, a big, black member of the weasel family that lives in
the forest. Suddenly sallying forth from the woods, it would seize a chicken, SO‘I.I'HC-
times a large rooster, in the pasture or even in the garden near the house. ﬂ%ppnsed
by the agonized squawks of the poor victim and the excited cackles of its com-

CHICKENS WITH PERSONALITY g

panions, we would rush to its aid, sometimes in time to rescue it, perhaps with in-
juries to which it would eventually succumb. More often, I would follow, far into
the forest, a trail of feathers that never led me to the spot where the culprit was
devouring its victim.

Other enemies of the chickens were hawks, including the Collared Forest-
Falcon, and probably opossums, although we never caught one of the latter in
flagrante delicto. If we had kept the fowls penned in a poultry yard, we might have
lost fewer to marauding animals; but, from all I have heard, they would have been
more subject to diseases. At the price of their freedom to wander where they
would, and probably also of being treated with more disinfectants and medicines,
our chickens might have lived more securely, but perhaps not more contentedly.
Is it not the same with ourselves? Can we increase our security, economic and
otherwise, without abridging our freedom? Can we expect a paternal government
to take care of us, however unfortunate or shiftless or profligate we may be, with-
out sooner or later discovering that we have bartered our freedom for security?

Even the few of our chickens that died peacefully of old age were short-lived
as birds go. Pelicans, parrots, owls, eagles, and other large birds have survived in
captivity for half a century or more. Small songbirds have shorter potential life
spans; but even a pair of tiny Blue Honeycreepers lived at least twenty-four years
in an aviary, where they evidently received excellent care.? In the wild, where they
are exposed to many perils, few small birds escape death even half that long. With
them, as with our chickens, freedom is incompatible with security.

Had our chickens been as exceedingly wary as free-living Red Jungle Fowls
are reported to be, fewer might have fallen into the clutches of Tayras and other
quadrupeds. Far from fleeing from them, they often seemed to be curious about

3. D. M. Schumacher, “Age of some captive wild birds,” Condor, 66 (1964): 309.
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them, stretching up their necks to look and following for a few steps when a srna_ll
terrestrial animal approached. Their fearlessness in the presence of‘ mammals is
understandable when we recall that, for thousands of years, domestic fow'rls have
been raised in close association with a variety of farm and household animals—
dogs, cats, pigs, goats, and cattle, of all sizes and shapes and colcfrs. Ii? they had not
lost all innate fear of quadrupeds in general, they would have lived in a frenzy of
excitement. Indeed, calm acceptance of four-footed associates wasl evidently an
essential part of their domestication. Now they are unable to discriminate between
animals, such as dogs, that have been trained not to harm them, and dangerous
wild animals. Our chickens still sound the alarm note when large birds ‘ﬂy over-
head; but here, too, they are undiscriminating, for the birds that excite this cry are
nearly always harmless pigeons, parrots, and vultures.

I have sometimes wondered why the domestic fowl has never, to my kn.owl-
edge, become feral in the New World, where for nearly five centurles‘ it has lived,
often close to the wilderness, in the most varied regions, some of Wth‘h seem not
to differ greatly from the habitats of its ancestor, the Red Jungle Fowl, in southc::n
Asia and western Indonesia. The hens often lay their eggs on the gn:ound amid
dense, concealing vegetation, just as the jungle fowl does. Domestic chickens roost
in trees, and appear to suffer no ill effects from tropical downpours. Apparently,
it is not the habitat, but their loss of wariness, especially in the presence of mam-
malian predators, along with diminished power of flight and probably some red‘uc-
tion of hardiness, that prevent them from surviving in tropical and subtropical
America without protection by man.

Once a neighbor brought me a half-grown pullet with a broken 'leg. Ap[-aar-
ently, she had been plucking insects from a horse’s hind leg and received a k_lck.
The bone was so badly shattered that I doubted it would mend; but I made a little
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L-shaped splint and, with my wife’s help, bound up the leg. After keeping it in the
splint for a week or two, the bone knit so well that the pullet grew to be a hen who
hardly limped. Small animals appear to have much less resistance to infectious
diseases than large ones do, but their wounds and fractures may heal with surpris-
ing speed.

Psychic shocks may leave more lasting traumas. When Marcus was a half-
grown cockerel, a hawk seized him by the head but released him promptly when
one of us rushed to his aid. Marcus suffered apparently superficial head wounds
that soon healed, but he never quite recovered from the shock. He became excep-
tionally timid, not only of hawks and other large birds but of us who attended him
and even of other chickens. He became lowest in the social scale, constantly fleeing
from all the others, afraid to go near them, ready to scamper at the slightest move-
ment that chicken or human made toward him. His physical development was re-
tarded; he remained gangling and cockerel-like long after his brood mates had be-
come well-developed, mature cocks. He crowed far less than the others. Only
when well over a year old did he at last appear “grown up.” Because he stayed
close to the house while the other cocks wandered widely with the hens, he finally
became more confiding with us and would eat from our hands, as most of the hens
but few of the roosters would do.

While still a pullet, Bluebell was seized by a Collared Forest-Falcon that tried
to drag her back into the forest. Alerted by her agonized squawks, I raced up in
time to rescue her. She lost many feathers but had no visible lesions. Although she
became an exceptionally big hen, she was the last of her brood to begin to lay, and
she never laid regularly. She went almost daily to sit in a nest box, but she rarely
left an egg.

These experiences have made me speculate about the effects of trapping and
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banding upon free birds. To be caught, especially to become badly entangled in a
mist net, as frequently happens, and then seized and manipulated by human
hands. can be hardly less terrifying than to be pounced upon by a raptor. Some
birds evidently recover rapidly from the shock; others may suffer an enduring
trauma. Probably the more intelligent they are, the more their subsequent be-
havior is affected by their experience. Just as our repeated visits to nests to learn
whether they succeed in producing fledglings may influence their rate of success,
so the banding of birds to study their behavior may more or less subtly alter this

behavior.

12. An Appraisal

HorsEs, cows, and chickens have been our only dependent animals
at Los Cusingos. The birds that come to the feeder are not depen-
dents, for they are well able to nourish themselves without our aid.
They enjoy the oranges and bananas that we offer them; we enjoy
watching and learning about them; and this seems a fair exchange. For a short
while after I married, we had my wife’s dog, for whom another home was found
after he chased and bit a cow. As a boy, I had a succession of canine pets, loved
in life and mourned in death. As I grew older and took greater interest in wild na-
ture, the companionship of a dog on my walks through fields and woods became
intolerable. The free animals that 1 wished to watch were disturbed by his pres-
ence more than by mine. A barbarian in the woodland, he could hardly be re-
strained from chasing every small creature that he saw on or near the ground. The
dog, a fit companion for man in his rude hunting stage, seems unable to accompany
us into the higher ranges of human experience. Although it pleased Maeterlinck to
believe that his dog regarded him as a god, I would not feel flattered by the adula-
tion of an animal so undiscriminating of human character and conduct, save as
they affect himself. After all, many of the gods that men have worshipped had far
from admirable characters.
To dwell among contented domestic animals that we treat as sensitive living
creatures rather than as unfeeling machines to do our work, produce our food, or
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increase our wealth, and that mingle peaceably with the free animals that surround
us, calms and uplifts the spirit. We approach, even if we cannot fully attain, that
delightful harmony with nature that, in Sakuntala, the poet Kalidasa so beautifully
portrayed in his doubtless idealized picture of an ancient Indian hermitage. If to
live in harmony with our fellow men is the goal of morality, to achieve harmony
with animals of other species is a still higher accomplishment, the aspiration of a
nobler, more inclusive ethic than has commonly been cultivated, especially in the
West. To truly generous spirits, an ethic tightly closed around the human species
is still a tribal ethic, as stifling as an unventilated dungeon. We desire an ethic that
embraces all creatures, such as that which grew up in the ancient East. Although
to achieve a moral relationship with all animate creatures is an ideal that we may
never realize, and that may, indeed, involve us in untenable situations if too stub-
bornly followed, if we cultivate it with intelligence, forbearance, and absence of
greed, we can come much closer to its realization than if we never try.

Although it is pleasant to dwell among domestic animals that we treat as part-
ners in the effort to live well and try to make happy, the relationship is not without
shortcomings and perils. Since, at best, we communicate most imperfectly, we
cannot reason with them to resolve conflicts of will, as we can sometimes do with
human associates. For their good as well as our own, we must often compel them
to obey. Such exercise of power becomes increasingly distasteful as we grow more
thoughtful, and it can, like all unregulated authority and unchecked power, prove
morally corrosive. If we treat our animals indulgently, they may become annoy-
ingly importunate in their demands for food or attention. When injured or sick,
they sometimes become exasperatingly difficult, obliging us to force down their
medicine or use our ingenuity to disguise it in their food. Not understanding our

4 HEN WITH CHICKS, AGOUTI, BANANA PLANT
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intentions, they persist in struggling while we try to cure their wounds, until even
a saint might lose his patience, as I did with a cow who kicked every time I tried to
extract maggots from a sore just above her foot. If our animals could only tell us as
soon as they feel unwell, or come for treatment as soon as they cut or scrs;tch them-
selves, they would be so much easier to keep well and sound.

Then there is the problem of too many males among cattle that we raise for
milk or among chickens raised for eggs. If we keep all the male calves that are born
or male chickens that hatch, they grow up to fight among themselves, molest the
females, and, moreover, they may consume more food than we can well spare for
them. Yet to destroy them, or sell them for slaughter, violates the relationship that
we try to establish with our animals. With cows, the difficulty is acute, because
they do not continue to yield milk unless they continue to bear calves, many of
which turn out to be of the undesired sex. With chickens, the problem may be
solved if methods are perfected for determining the sex of a fresh or slightly incu-
bated egg. With horses, fortunately, the difficulty need not arise; because both
sexes are equally serviceable for riding or hauling, their usefulness does not depend
upon their reproduction, and it is easy to control the number of foals that they
bear. With them it is easier to achieve the reciprocal exchange of benefits (men-
tioned in chapter ten) that is the foundation of a sound morality, more wholesome
and beneficial to all concerned than unilateral charity or almsgiving.

I am aware that animal husbandry with a conscience, such as we have prac-
ticed on a small scale at Los Cusingos, would be wholly inadequate to supply the
demands of huge urban populations. Even the callous methods of our ancestors are
proving inadequate to satisfy the market, and animals are increasingly raised by
methods that approximate as nearly as possible to the assembly-line production of
a large factory. The chemicals and unnatural foods used to make them yield more
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flesh or eggs pose a largely unassessed risk to the health of their human consumers.
Moreover, the operation of these animal factories can hardly avoid brutalizing
those engaged in it.

Accordingly, although I am convinced that, with patience and kindness, we
can cultivate a much more pleasant and ethically acceptable relationship with do-
mestic animals than is commonly achieved, I am sure that it would be much better,
from every point of view, if we could learn to live without them—except possibly
horses. This is becoming increasingly feasible as dietetics and food processing im-
prove and well-balanced, appetizing meals can be prepared with vegetable foods
alone. If we could avoid the wasteful conversion of vegetable products into animal
products for human consumption and depend directly upon the primary pro-
ducers, green plants, for all our food, we could support a given population on a
much smaller acreage than is now exploited. Then, if we could hold the number of
people within reasonable limits, we could allow much greater areas to remain in, or
revert to, their natural state, where animals of many kinds could lead their lives
without persecution by man, to the immense benefit of the beauty, healthfulness,
and ecological soundness of our planet.

Although I have loved our farm animals, and treated them as kindly as 1
could, T sometimes feel sorry for them. Domestication has distorted or disrupted
the innate patterns of behavior that are the foundation of an animal’s integrity,
without giving them an adequate substitute. Even after thousands of generations
of intimate association with man, they have not become well adjusted to living
with us. They have not learned to refrain from eating the growing crops upon
which a farmer’s prosperity and, ultimately, their own depends. With few excep-
tions, they do not freely perform the work that is a fair return for the food and care
they receive, with the result that we must often resort to the disagreeable necessity
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of compelling them. When we must dose or doctor them, they misunderstand our
benevolent intentions; they are often as refractory as young children, and the
larger of them are much stronger to resist. They commonly ignore our need of
cleanliness and order. We have deprived them of their ancestral ways, without
adapting them well to our ways.

When I compare my experiences with domestic and with free animals, 1 find
deeper values in the latter. Naturally, my relations with the animals dependent
upon me have been far more intimate, frequently involving bodily contact, where-
as I have only rarely been touched by free animals, and then usually in a hostile
context, as by birds defending their nests. [ am gratified when a horse nuzzles my
shoulder, a chicken jumps upon my knee, or a cow reclining in the pasture permits
me to rest upon her. Perhaps, instead of expressing friendship, the horse or chicken
only desires food. Nevertheless, these intimate contacts are manifestations of con-
fidence, which in the living world is too rare to be disdained. When we recall that
the struggle for food has been the chief source of enmity and fear among animals,
it seems fitting that food, freely given, can help to overcome fear and establish
mutual confidence.

Although free animals remain aloof from me, with patience I can often dis-
close the details of their integrated patterns of behavior, which are often beautiful,
and almost always admirably adjusted to the circumstances in which they live. (A
few of these patterns are outlined in chapters six, nine, thirteen, and twenty.) Al-
though we commonly treat our domestic animals as inferior dependents, in the
presence of the smallest and weakest of free creatures, one that I might enclose in
my hand and crush with its pressure, I feel that I stand before an equal, free as I
strive to be, self-reliant as a civilized man can rarely become. I need never impose
my will upon free creatures, as I must often do with my domestic animals. They
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seem to know what is best for themselves, as I try to learn what is best for me. I
must treat them with perfect courtesy, for abrupt movements or unrestrained
familiarity may cause their instantaneous flight. When dealing with free animals,
I am on my good behavior, as it is not always necessary to be with dependent ani-
mals. The contemplation of creatures so adequately equipped to meet the difficult
demands of living enlarges my conception of life’s immeasurable potentialities and

enhances my self-respect as a member of the living world.



13. Family Life of the
Golden-naped Woodpecker

For studying hole-nesting birds, there is no place like a new clearing

in tropical forest. Forty years ago, when I first came to the Valley of

El General, I spent many hours watching birds in such a clearing, high

on a ridge overlooking a broad mountain torrent. To save work while
preparing the milpa, the axeman had left a few big trees standing in the midst of
desolation. Now, killed by the fire that had raged through the prostrate woodland,
they stood, charred and gaunt, high above the dense weedy growth that sprang up
after the maize was harvested. Woodpeckers of six species carved their holes in the
decaying trunks. Toucans, tityras, martins, and other hole-nesters unable to carve,
watched eagerly for a chance to seize cavities made by the industrious wood-
peckers.

In December, when the wet season passed into the dry and the weedy clearing
was bright with flowers, I found a pair of big Lineated Woodpeckers digging a nest
cavity high in one of these dead trees. While studying these woodpeckers with
flaming crests, I learned that a much smaller woodpecker, of a kind new to me,
slept in an old, weathered hole above their unfinished one. At dawn, one of the big
woodpeckers arrived, clung to the trunk below the new hole, and cautiously peered
into it from every angle, to make sure that no snake or other animal had intruded
there. Then it drummed 2 loud tattoo that brought its mate from the neighboring
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forest. Next, it climbed up toward the hole from which the smaller woodpecker
was gazing out at the brightening landscape. The smaller bird at first drew back
into her bedroom, but, as her neighbor continued to approach, she slipped out and
fled. The big woodpecker chased the little one, who nimbly dodged from tree to
tree, until at last she sought refuge in the forest. Here I found her breakfasting on
the fruit of a tree with glossy leaves.

The strange woodpecker was largely black on the upper parts, wings, tail, and
sides of the head. A wide white band extended down the middle of the back and
broadened over the rump. The throat and breast were yellowish gray; the abdo-
men was scarlet; and the sides of the body were irregularly barred with black and
off-white. The top of the head and the nape were yellow, with a transverse band of
black on the crown. This was the mark of the female; males are similar in plumage,
except that the top of the head is bright red, leaving only the forehead and nape
golden yellow. Months later, when I could visit a museum, I learned that this
beautiful bird is called the Golden-naped Woodpecker, and that it occurs only on
the Pacific side of southern Costa Rica and the adjacent part of Panama. A similar
form inhabits northern Colombia.

At the end of the dry month of February, when the early brood of the Line-
ated Woodpecker had flown, I found a pair of Golden-napes sleeping together in
an old, weathered hole in the top of a branchless trunk, at the head of the same
clearing. This was an exciting discovery, because most adult woodpeckers lodge
alone, the male in one cavity and his mate in another.

These Golden-napes were excavating a new hole lower in the barkless trunk
where they slept. Male and female shared rather equally the task of carving into the
hard wood. Their spells of work rarely exceeded half an hour. When one tired of
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the task, it stuck its head through the round doorway and called its partner with a
resonant churr. The mate, foraging at a distance, often responded promptly to the
summons to take over the work. At intervals, the tapping inside the trunk ceased,
and the carver stuck its head through the doorway to release a billful of fine wood
particles, which looked like powdered gold as they drifted downward in the bright
morning sunshine. Other billsful followed, once forty-eight in succession.

After the new hole was large enough, the mated pair slept in it. By the last
week of March, I nearly always found the cavity occupied, evidence that they were
incubating, although I could not reach the high nest to see the eggs. The two part-
ners replaced each other frequently; at this and other nests of Goiden-napcs, [
never saw one continue incubation for more than fifty-one minutes in the daytime.
Other woodpeckers, including some smaller than the Golden-napes, may sit un-
interruptedly for hours. Probably the Golden-napes’ frequent change-overs are a
consequence of their strong attachment to their home, which brings the free part-
ner back to it after a short absence.

By April 7, when the dry season was ending, the parent Golden-napes were
carrying food into their high hole. Although years passed before I found an acces-
sible nest in which I could examine the nestlings, I had no doubt that the newly
hatched young were, like other woodpeckers, weak and sightless, with pink skin
wholly devoid of natal down, the lower mandible longer and broader than the
upper mandible, and the heels covered by a callous pad studded with little projec-
tions, to prevent abrasion on their nursery’s unlined wooden floor. The parents
carried the nestlings’ food, consisting of both insects and fruits, visibly in their
bills, instead of regurgitating it in the manner of Lineated Woodpeckers, flickers,
and certain other members of the family, especially species that subsist largely
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upon ants. They brought meals much more frequently than do woodpeckers that
regurgitate. In the early morning, their nestlings might receive as many as ten
meals in a half hour.

At intervals, the parents emerged from the hole with heaping billsful of waste,
which they usually carried to a distant tree to drop. In this pair, both parents at-
tended to the sanitation of the nest, but in other pairs I saw only the male perform
this duty. Among woodpeckers, he is often the more domestic member of the pair.

Both parents continued to sleep with the nestlings, as they had done with the
eggs. Usually the female left at daybreak a few minutes before her mate; more
rarely, they emerged together. The nestlings were no less than twenty-five days
old before they climbed up the foot-high wooden wall of their nursery to look
through their lofty doorway. They were now well feathered, with red crowns like
their father. On May 10, I first saw one clinging to the outside of the trunk, near
the doorway, through which another youngster was gazing. Soon the one ourtside
climbed back into the sheltering hole.

On the following day, I waited long without seeing a head in the doorway.
Looking around, I found the Golden-nape family high among the trees at the for-
est’s edge. With the parents were three male fledglings, who could already fly for
considerable distances, although not so swiftly and confidently as the adults. Their
call was a weaker version of the adult’s vibrant kr7r. They had left the nest thirty-
four days after I first saw the parents carry in food, when they may already have
been a few days old. At a number of other nests, some of which I could look into,
the nestling period of the Golden-naped Woodpecker varied from thirty-three to
thirty-seven days. In their first plumage, the young resemble their parent of thf:
same sex. Of thirty-five young raised in fifteen nests, twenty were red-crowned
males and fifteen black-crowned females.

e i
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Each evening found the whole family, parents and young together, safely
ensconced within the solid wooden walls of their lofty home. During their first
days abroad, the three young woodpeckers retired early. Sometimes I found them
all inside soon after three o’clock, even if no rain fell, as it often did those May
afternoons. But they had no fixed time for going to rest, and sometimes one would
delay in the open long after his brothers had entered the hole. If there were no
shower, their homecoming seemed to depend upon how soon they tired of climb-
ing over the trees.

Even on the first day when I noticed these young woodpeckers at a distance
from the home trunk, one of them found his way home without parental guidance.
At other nests, however, the adults led the fledglings back after their first outing.
The parents may cling on opposite sides of the doorway, or one may rest beside it
while the other enters, and the young promptly do the same. After the fledglings
return early to the nest, the parents feed them there, just as though they were
nestlings who had never flown. The sight of its siblings receiving food in the hole
may prompt a laggard fledgling to come hurrying home. Sometimes, after retiring
early, a youngster flies out again. Then the call of a parent, or an exemplary visit
to the hole, brings it back.

Golden-nape parents differ greatly in the care they take to keep their fledg-
lings dry. I have known families in which, when rain fell hard, one or both parents
sought shelter in their hole, leaving their recently emerged young exposed to the
downpour. Perhaps because they lived at a higher altitude, where showers were
colder, my first pair was more careful to keep their young out of the rain. In this
region, rain in the forenoon is rare; but once I saw the father lead one of his sons
back to the hole to escape a light shower that began around seven o’clock in the
morning. The rest of the family stayed outside; and the lone fledgling, preferring
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companionship to dryness, soon came forth to join the others. In the rainy after-
noons, however, the young woodpeckers regularly took shelter. If the rain were
light, the parents flew through it bringing food to their young in the hole; but a
heavy downpour might drive the whole family into the chamber long before dark.
If the rain abated early, the parents would come out to seek food for their off-
spring; but if it continued to fall hard into the dusk, all would remain within from
about four o'clock until the following morning, the fledglings going hungry to
sleep.

One of the young males vanished before he had been out of the nest for a fort-
night. In October, another young male disappeared. But the third young wood-
pecker continued to lodge with his parents until the following March, when they
were preparing to raise another brood. He had dwelt in the parental home for ten
months after he first flew.

In later years, I have followed the fortunes of a number of other Golden-nape
families, finding that, on the whole, they behaved much as my first pair had done,
with some interesting and instructive variations. Although, when I first arrived in
the Valley of El General, I found Golden-napes nesting only in the forest or near
its edge, with increasing human settlement and deforestation they adapted to the
changed conditions and ventured farther from the heavy woodland. My longest
association was with a pair, or succession of pairs, that for seven years resided in
the small coffee plantation at Los Cusingos. They became regular attendants at the
feeder beside the house, sharing bananas with a colorful crowd of tanagers, honey-
creepers, finches, orioles, and barbets.

This pair carved their holes in the old, dying Inga trees that shaded the coffee
bushes. As the higher branches decayed and broke off, the woodpeckers made
their holes lower, until at last I had nests that I could reach with a long ladder. The
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lowest in which eggs were laid was only seventeen and a half feet up. My earlier
Golden-nape nests, in dead trees of the original forest, were inaccessibly situated
from forty to one hundred or more feet high.

At these lower nests, I learned that Golden-napes lay sets of four eggs about
as often as they lay three, although I have never known them to raise more than
three nestlings. These eggs, which have the lovely, glossy, pure white shells typi-
cal of woodpeckers, are laid early in the morning, on consecutive days, and they
hatch after twelve days of incubation, or a little less. Thus, the nestling period is
three times as long as the incubation period, which is unusual among small birds.

One year, the Golden-napes in the coffee plantation had an exceptionally shal-
low hole, only eight inches deep, with the bottom narrowly oblong instead of
rounded. It had been carved rather hastily in a dying avocado tree whose wood
seemed hard for the woodpeckers. Although by day the two parents shared incuba-
tion in the normal way, at night they separated, the male attending the eggs, while
the female slept alone in a hole higher in the same tree. This was most unusual for
Golden-napes, who prefer to sleep together at all seasons. However, in the major-
ity of woodpeckers for which we have information, the male alone stays with the
eggs and nestlings through the night.

A few days after the eggs hatched in this low, shallow nest, the nestlings
vanished. The parents then carved another hole higher in the same trunk and
hatched another brood, which also disappeared within ten days. The bereaved par-
ents then acted most strangely. Again and again, they took food into the desolated
nest. After a little, they would appear in the doorway, still holding the food, then
take it down inside once more. They might do this three times in succession, be-
fore they finally ate what they held. The male would stay in the nest for minutes
together, as though brooding. This behavior continued for at least six days after
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the nestlings vanished. T have known birds of other kinds, including trogons,
vireos, and tanagers, to persist in bringing food to nests from which they had lost
young, but never for so long as these woodpeckers did. They seemed unable to
accept the reality of their loss.

Even when their last year’s nest hole came through the long wet season in a
fairly sound state, the parent Golden-napes would move into a newly carved one
as the next breeding season approached. Frequently, the young hatched in April
or May remained with their parents until the following March or April, when the
latter were about to resume breeding. Usually these young birds continued to sleep
in their old home when, two or three weeks before the female began to lay, the
parents moved into the neighboring new cavity; but one young male followed his
parents to the new chamber and roosted with them until laying began. In any case,
the last of the preceding year’s brood always vanished from the vicinity before in-
cubation started. I do not know what sends the yearlings off at this season. Some-
times I have noticed antagonism toward them on the part of the parents, but it has
never been violent. Perhaps the young depart spontaneously. I doubt whether
these woodpeckers, still without territories or mates in March or early April when
the breeding season begins, will nest in the same year. Possibly they do not become
sexually mature until the following year.

Here in El General, Golden-naped Woodpeckers usually raise only one brood
a year; but twice the pair in the coffee plantation undertook to produce second
broods, as did one other pair. The first time that this occurred, they had raised a
single female fledgling, who slept with her two parents while they incubated their
second set of eggs. This nest was prematurely destroyed, apparently by ants.
Three years later, the woodpeckers in the coffee plantation brought forth three
female fledglings on May 3. This was the earliest brood that I have recorded, and
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the only one consisting of three females. Although I noticed mild antagonism on
the part of the father, these juveniles were permitted to occupy the second nest
while it held eggs and nestlings.

As far as I could learn, these three young females took no share in incubating
the second set of eggs, with which they were so closely associated; but they were
definitely interested in the nestlings that hatched from these eggs. On the first
morning when I saw the parents carry in food for the newly hatched young, one
of these adolescents tried repeatedly to enter with her brooding mother, only to be
repulsed at the doorway. Later, while her father was brooding, she went in with-
out visible opposition and stayed. Possibly he pecked her within the hole, for pres-
ently he appeared in the doorway with a downy feather sticking to his bill. It ad-
hered so stubbornly that he climbed out to remove it, leaving his daughter within,
perhaps brooding the nestlings. Later, this young woodpecker, or one of her sis-
ters, stayed in the cavity for a long while, to the parents’ great annoyance. How 1
wished for a window in the wall of the high nest chamber, so that I could see what
was happening inside!

During the nestlings’ final week in the hole, their elder sisters from time to
time brought them food. At least two of the adolescents, now nearly four months
old, were so engaged, and probably all three were. Instead of encouraging their
young helpers, the parents, particularly the mother, sometimes chased them mild-
ly; but often she made no hostile move when she saw them approaching the nest.

These juveniles were far from expert in their self-appointed parental role.
They always came with very small particles, as though for newly hatched nestlings
instead of vigorous feathered ones. Moreover, they did not know how to deliver
what they brought. The parents were now feeding at the doorway, inclining their
heads sideward to facilitate the transfer of the food to the nestlings’ grasping
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mouths. The young helpers, who had not learned this trick, hesitated to approach
those rudely snapping bills. Sometimes they carried the food away again. More
often, after several timid advances and retreats, they gathered courage to push past
the importunate nestling in the doorway. They entered with head drawn in, and
probably also closed eyes, in the attitude of a man trying to shield his face from
blows. Apparently, the sisters delivered the food inside the hole, as the parents no
longer did.

These woodpeckers are not the only juvenile birds that I have known to attend
siblings a few months younger than themselves. I have watched Groove-billed
Anis, Southern House-Wrens, and Golden-masked Tanagers feed their parents’
later broods. Other naturalists have recorded such precocious parental activity in
birds as diverse as gallinules, pigeons, swallows, bluebirds, cardinals, and many
others.

In this late nest of the Golden-napes, one male and one female were raised.
After they began to fly, the whole family lodged in the nest chamber, which,
accordingly, sheltered the two parents, three females of the first brood hatched late
in March, and one male and one female of the second brood hatched late in June.
These seven formed the largest family of woodpeckers of any kind that I have
found sleeping in the same hole.

Two weeks after the second brood left the nest, the branch containing it broke
off, and the seven woodpeckers went to roost in the long-neglected hole where the
first brood had been reared. But they promptly started to carve two new chambers
in the stub of the branch that had held the fallen cavity. In this task, the parents
were assisted by their offspring. Not only one or more young females, but even
the male of the second brood, who had been out of the nest only three weeks and
was about two months old, lent their bills to the work. He remained at his task
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after all the rest of the family flew away. I could not see what he did inside the
hole, but I watched him throw out ten billsful of chips. This young male continued
to receive food from his father until he was at least ninety-four days old.

Soon after this, the Golden-napes abandoned the coffee plantation, where the
dying Inga trees no longer offered adequate sites for their nests. Sixteen years
passed before I again found a pair of these woodpeckers raising a second brood.
Curiously, only three of the thirteen first broods that I have watched consisted of
females alone, and each of these was followed by a second brood. The ten first
broods with one or more males were not followed by second broods. Apparently,
Golden-napes are not satisfied until they have reared at least one male fledgling; or,
the presence of a second male in the family inhibits further breeding until the fol-
lowing year. However, three cases are hardly enough for firm conclusions.

This third pair that raised two broods in a season occupied a tall, slender,
dead Cecropia tree on the hillside behind the house. After failing to complete a
new hole in this trunk, the female laid in the old one in which her mate had long
been sleeping, while she lodged in an older, dilapidated cavity above him. They
raised two young females, who left the nest on June 3. As usual, these juveniles
returned in the evenings to sleep with their parents; but, with two neighboring
holes available to them, they did not consistently follow the usual practice of sleep-
ing all together. On the contrary, the four members of the family occupied their
two bedrooms in various combinations, with different groupings on different
nights. Thus, on one night one juvenile slept with both parents, while the other
young female slept alone. On another night, the mother slept with her two daugh-
ters, while their father slept alone. By the end of June, the parents were incubating
again, and the whole family of four passed the night in the cavity with the eggs, an
arrangement that they continued after the nestlings hatched.



214 FAMILY LIFE OF THE GOLDEN-NAPED WOODPECKER

Now I watched carefully to learn whether the two juvenile females would
help to attend their younger siblings, whose number I could not learn in this high
nest in a decaying trunk of uncertain stability. One of the juveniles was more close-
ly associated with the nest than the other, who on some nights did not come to
sleep in the Cecropia tree, evidently because she had found lodging elsewhere. The
other young female formed the habit of returning late in the morning, entering the
nest cavity, and taking food that her father had brought for the nestlings. Instead
of passing it on to them, she always, as far as I could see, ate it herself, no more
than one insect in a forenoon. Her mother, less complaisant, usually avoided her
entreaties for food and was mildly antagonistic to her, but never hostile enough to
disrupt the family. Although they were about three and a half months old when
the second brood left the nest, the young females of the first brood never, as far as
I could learn, fed the nestlings. After these nestlings were older, their two elder
sisters sometimes slept with them, while the parents retired at nightfall into a near-
by hole. Apparently, juvenile Golden-naped Woodpeckers only exceptionally
serve as nest helpers on the rare occasions when their parents raise a second brood.

Golden-napes stand about midway on the scale of sociality in the woodpecker
family. At about the same level are the Olivaceous Piculets and related species,
which lead newly fledged young back to the nest hole, where they sleep with
both parents, an arrangement that is continued for months. Sometin'le.s young
piculets sleep in the cavity where their parents are incubating eggs or raising nest-
lings of their second brood, but I have not known juveniles to feed their younger
siblings.

More social than Golden-napes are the Red-cockaded Woodpeckers of the
southeastern United States, whose families remain together from year to year.
Parents give food to their young up to the age of five or six months; and, as year-
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lings, the latter diligently feed their siblings, both in the nest and after they fledge,
although they are not known to brood them. In one respect, however, Red-
cockaded Woodpeckers are less social than Golden-napes. Adult males and females
sleep in different holes; the male alone occupies the breeding nest at night while it
holds eggs and nestlings; and newly emerged young, instead of being led back to
lodge with their parents, roost clinging to trees in the open until they can find or
make holes for themselves.!

Most social of all the woodpeckers that have been studied in some detail are
the Acorn Woodpeckers, who live permanently in family groups on defended ter-
ritories. Unfortunately, the latest available information does not definitely settle
the question of whether they breed communally, with two or more females laying
in the same nest, like anis, or whether a single breeding pair is assisted in parental
duties by other members of the group. However, the number of eggs in Acorn
Woodpeckers™ nests suggests that usually a single female lays. Only one adult,
probably a male, stays in the nest at night, while the other attendants sleep to-
gether in a different hole, or perhaps several together in each of two or three
neighboring cavities. In California, as many as twelve have been found sharing a
roost hole. Occasionally, Acorn Woodpeckers continue to feed their young up to
the age of one year.?

Of the many species of woodpeckers that are less social than the Golden-
napes, the Red-crowned is typical. The first nest of this woodpecker that I studied
was situated in the same clearing that contained my first Golden-napes’ nest; and

1. J. D. Ligon, “Behavior and breeding biology of the Red-cockaded Woodpecker,” Auk, 87
(1970): 255—278.

2. M. H. MacRoberts and B. R. MacRoberts, “Social organization and behavior of the Acorn

Woaodpecker in central coastal California,” American Ornithologists' Union. Ornith. Monogr. no. 21 (1976):
=11 5 .
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I was impressed by the contrasts in the family life of these related species, which
occasionally occupy different holes in the same high trunk. Before the breeding
season, the male and female Red-crowns always slept in separate holes. Since the
male is the more diligent carver and usually has the newer and sounder chamber,
his mate lays her eggs in his dormitory rather than in her own. He continues to
occupy it by night while it holds eggs and nestlings, while she sleeps elsewhere,
although by day she alternates with him in incubating the eggs and brooding the
nestlings. When, at the age of a month, the young begin to fly, they are not led
back to sleep in the nest, as fledgling Golden-napes are. Quite the contrary—if,
as night approaches, they try to join one of the parents in its dormitory, they are
firmly repulsed; if they steal a march on a parent and enter its hole first, they are
unceremoniously evicted. They must roost clinging to a trunk in the open until
they can find an unoccupied hole, or carve one for themselves. However, if a
trunk contains enough holes for each individual to sleep alone, young Red-crowned
Woodpeckers may remain closely associated with their parents until the following
breeding season. What a contrast between the Spartan treatment of Red-crowned
fledglings and the solicitous care that young Golden-napes receive!

14. Which Should I Protect?

Our planet’s generous hospitality to teeming life in innumerable

forms imposes upon us annoyances, problems, and difficult decisions

from which a more barren planet, only sparsely populated with living

things, should be relatively free. Years ago, on Barro Colorado Island
in the Panama Canal Zone, I was suddenly confronted by one of these trouble-
some dilemmas. I had been studying a nest that a pair of tiny, yellow-breasted
Bananaquits had built in an orange tree, close beside the biological station’s main
building, which stood in a narrow clearing in the tropical forest and looked over a
wide expanse of Gatiin Lake to the wooded hills of eastern Panama. One evening
in the dusk, a long, black-and-yellow Mica climbed into the orange tree and slid
outward along a branch toward the little covered nest, in which two nestlings
rested. Knowing this snake to be an insatiable robber of birds’ nests, I found a
stick and killed it.

“I thought you protected wild things,” remonstrated Dr. Frank M. Chapman,
one of the best-known ornithologists of his day, author of My Tropical Air Castle
and many other books.

“I protected the Bananaquits,” was my reply.

A few years later, when I built my house at the forest’s edge in Costa Rica, I
faced the same dilemma. By planting fruit trees and shrubbery around the house
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and supplying food on a board, I soon had, nesting in my dooryard, a remarkable
concentration of birds, mostly inhabitants of the clearings but some primarily
forest dwellers. In one year, at least fifty-two pairs of thirty-two species nested in
slightly less than four acres of garden and shady pasture surrounding my dwelling.
Soon two kinds of toucans from the neighboring forest discovered that this was a
rich hunting ground, and with huge, colorful bills that menaced the distressed
parents, plucked their eggs and young from the nests. Then snakes and squirrels
entered my dooryard and systematically plundered the nests that escaped the tou-
cans. Which should 1 protect, the smaller nesting birds or the toucans, snakes, and
squirrels? Did I not owe some protection to the birds that I had encouraged to nest
around my home, and that I wished to study?

In one way or another, most of us who go through the woods and fields with
open eyes, and are not wholly indifferent to the consequences of our acts, are
brought face to face with the same riddle. Sometimes, walking along an unfre-
quented woodland path, we find our way blocked by a beautiful orb web that some
laborious spider took much of the night to weave, and on which she depends to
ensnare the insects necessary to keep her alive. We pause to admire her work, its
marvelous geometric regularity, its delicacy and strength, the use of two kinds of
silk, smooth for the supporting framework, sticky for the transverse strands that
serve to entangle the prey. It seems a pity to push heedlessly by, destroying in a
moment the careful work of hours.

But no! If we spare the spider’s web it will be fatal to some unfortunate moth
or bee. Would it not be better to walk on, just as though we had not noticed the
orb, so the result would be the same as if we had not paused to admire a spider’s
web and get caught in an ethical tangle? Unhappily, it is now too late to follow
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this blissfully innocent course; the dilemma has been thrust upon us, and we can-
not escape it. Whether we follow the straight path or make a detour to avoid the
web, we do so with at least a general knowledge of the consequences of our
decision. However carelessly or hurriedly we make the choice, it is an ethical
choice, bearing in its train momentous consequences for living creatures.

Or sometimes in the forest we find a tree whose soaring trunk is encircled by a
thick woody vine spiraling upward to the spreading crown. Each year the coils of
the liana bite more deeply into the expanding bole, while its leaves spread a smoth-
ering blanket over the tree’s own foliage. Eventually, either the tree or the vine will
succumb in this lethal struggle. Probably the victim will be the tree. With a
stroke of the machete, we can sever the liana and release the tree. Should we give
the decisive blow?

Problems like these confront every thoughtful person who lives somewhat in-
timately with nature. When we see one creature menacing another, which should
we aid? Or should we leave them to work out their own destinies without human
interference? Too often we decide the question on the spur of the moment, with-
out any guiding principle. Sometimes we destroy one animal to save another that
we hold to be prettier, or that has happened to engage our interest. Nearly always,
when we take sides, it is to defend the creature to which we have devoted most
attention. This makes it appear that if the circumstances had been reversed, that if
we were more familiar with B, which we now attack, than with A, which we now
defend, we would favor B at A’s expense. Clearly this is not moral conduct. The
first principle of morality is to act by rule rather than on impulse; to treat the
beings that surround us according to considered judgments instead of permitting
our conduct to be influenced by the shifting winds of personal preferences and
aversions. Immanuel Kant, the great German philosopher, taught that we should
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always act in accordance with a rule that we could wish to become a general law
of nature.

To answer the question “Which should we protect?” we must search for guid-
ing principles. The following five seem worthy of our consideration.

1. Regard for buman interests only.—This is the principle—or perhaps, lack of
principle—that has most often regulated man’s treatment of other living things in
the West. Philosophically, it was clearly propounded by Spinoza, who based man’s
unlimited right to exploit animals simply upon his power to do so, and upon the
difference between their nature and ours. Those who accept this doctrine com-
monly hold that all nonhuman creatures may be used for human ends, regardless
of their suffering, destruction, or even the extermination of whole species. Even if
we admit this as a valid principle, it fails to give adequate guidance. Most often it
is interpreted to mean economic interests, with a liberal provision for the “sport-
ing” or amusement interests; instead of demanding “Bread and the Circus!” from
the Roman emperor, people expect nature to fill their stomachs and provide an out-
let for savage impulses. But in addition to economic and sporting interests, we have
aesthetic, scientific, and ethical interests, which strongly influence the decisions of
people not wholly brutalized. The principle of exclusive concern for mankind must
certainly try to reconcile these diverse and often conflicting motives.

Even if we give this principle the narrowest interpretation, limiting it to mean
that our relations with nonhuman creatures should be regulated by the single con-
sideration of providing people with food, shelter, clothing, and other material
necessities, we may find its application perplexing. Immediate profit is in perpetual
conflict with long-term advantage. Although the ruthless exploitation of all non-
human life may satisfy man’s immediate economic interest, some alternative prin-
ciple may be more compatible with his continuing welfare.
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2. The Principle of laissez-faire.—This is the principle expressed by W. H.
Hudson’s maxim, “Neither persecute nor pet.” Our pampering of free animals,
well meant but often ill considered, may be almost as disastrous to them as delib-
erate persecution. Therefore Hudson, who loved wild nature, believed that we
should permit free creatures to work out their own destinies, with a minimum of
human interference, while we watch and try to understand, never favoring one
more than another of the antagonists in nature’s fierce and frequent struggles for
survival. Evidently, to feed free animals is not strictly consistent with this prin-
ciple. Thereby we make life easier for them; they may become less self-reliant
than nature forces them to be, less able to shift for themselves when not under our
protection. Qur “petting” may be, in effect, an inverted form of “persecution.”
Doubtless Hudson, no less than Chapman, would have rebuked me for killing the
snake that was about to swallow the nestling Bananaquits. I might have defended
my action by pointing out that I had devoted much time to studying this nest and
was eager to complete my observations. This would have been an application of
the principle of human interests only—the interest, in this particular case, being
scientific curiosity tinged with feeling.

3. The principle of ahimsa.—Since this principle for the regulation of our rela-
tions with nonhuman creatures has been applied chiefly in India, we may fittingly
use the ancient Sanskrit word, which means “without harm.” From the Bhagavad
Gita and other ancient writings, we learn that to refrain from harming all creatures
was held to be indispensable for the attainment of spiritual enlightenment and
holiness. The doctrine has persisted down to our own time, and for a modern
view we may turn to a conversation reported by Paramhansa Yogananda in his
Autobiography of a Yogi. The Yogi was visiting Gandhi at his hermitage at Wardha,
India:
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“Mahatmaji,” I said as [ squatted beside him on the uncushioned mat, “please tell me
your definition of abimsa.”

“The avoidance of harm to any living creature in thought or deed.”

“Beautiful ideal! But the world will always ask: May one not kill a cobra to protect a
child, or one's self?”

“I could not kill a cobra without violating two of my vows—fearlessness, and non-
killing. I would rather try inwardly to calm the snake by vibrations of love. I cannot pos-
sibly lower my standards to suit my circumstances.” With his amazing candor, Gandhi
added, “I must confess that I could not carry on this conversation were I faced by a
cobra!”

Gandhi, one of the great men of the twentieth century, and politically one of
the most important, believed that his long quest of truth would be adversely af-
fected by deviating from the strict practice of abimsa. Certainly, this is the noblest
ideal to guide our treatment of all living things; but, as with the two foregoing
principles, its practice in an active life involves us in perplexities. Gandhi himself
was obliged to relax the practice of abimsa to protect the people at his convent from
venomous snakes.

4. The principle of favoring the highest.— According to this principle, which is
implicitly followed by many who perhaps do not explicitly profess it, we take the
part of those creatures that we believe to be “higher” against those that we hold to
be “lower” in the scale of life. The “highness” may consist in greater similarity to
ourselves, which, on evolutionary theory, implies closer genetic relationship. In
accord with this interpretation, we would defend mammals against fishes, reptiles,
or even birds, for the first are obviously closer kin. Although it is doubtful whether
birds are genealogically nearer to ourselves than snakes, we might recognize a
closer kinship to them because of their greater similarity to ourselves: they are
warm-blooded, have family ties, carefully attend their offspring as we do, are tune-
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2. The Principle of laissez-faire.—This is the principle expressed by W. H.
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was eager to complete my observations. This would have been an application of
the principle of human interests only—the interest, in this particular case, being
scientific curiosity tinged with feeling.

3. The principle of ahimsa.—Since this principle for the regulation of our rela-
tions with nonhuman creatures has been applied chiefly in India, we may fittingly
use the ancient Sanskrit word, which means “without harm.” From the Bhagavad
Gita and other ancient writings, we learn that to refrain from harming all creatures
was held to be indispensable for the attainment of spiritual enlightenment and
holiness. The doctrine has persisted down to our own time, and for a modern
view we may turn to a conversation reported by Paramhansa Yogananda in his
Autobiography of a Yogi. The Yogi was visiting Gandhi at his hermitage at Wardha,
India:
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ideal to guide our treatment of all living things; but, as with the two foregoing
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was obliged to relax the practice of ahimsa to protect the people at his convent from
venomous snakes.

4. The principle of favoring the highest.— According to this principle, which is
implicitly followed by many who perhaps do not explicitly profess it, we take the
part of those creatures that we believe to be “higher” against those that we hold to
be “lower” in the scale of life. The “highness” may consist in greater similarity to
ourselves, which, on evolutionary theory, implies closer genetic relationship. In
accord with this interpretation, we would defend mammals against fishes, reptiles,
or even birds, for the first are obviously closer kin. Although it is doubtful whether
birds are genealogically nearer to ourselves than snakes, we might recognize a
closer kinship to them because of their greater similarity to ourselves: they are
warm-blooded, have family ties, carefully attend their offspring as we do, are tune-
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ful and communicate by voice; whereas snakes are in each respect the reverse. On
this ground, we might deem it proper to protect birds from serpents.

Or we might adopt the great principle of Utilitarian ethics, which taught that
the fundamental rule of moral conduct is to choose that course, of all those open to
us, which promises to promote the maximum of pleasure or happiness among all
sentient beings, regardless of species, social class, or kinship to ourselves. In this
case, we shall favor the creatures that we believe to be most highly conscious,
therefore most capable of feeling pleasure or happiness. But, as the critics of Urtili-
tarianism pointed out, in the absence of a numerical measure of happiness, we can-
not know when, or how, it reaches a maximum. In the strictest sense, we cannot
prove that happiness, or consciousness itself, exists anywhere except in our indi-
vidual selves, where we are immediately aware of it. Doubtless warm-blooded
birds and mammals feel more keenly than cold-blooded reptiles, fishes, insects,
and mollusks; but we cannot prove this.

Alternatively, we might adopt a more Stoic interpretation and favor the ani-
mals whose behavior appears noblest or most admirable. We see many birds and
mammals cooperating together, toiling to nourish and protect their young, at times
risking or even sacrificing their lives to protect their progeny; and these activities
suggest moral or quasi-moral attributes that set the warm-blooded animals above
the majority of reptiles, amphibians, and fishes, for in these classes of vertebrates
true cooperation and the nurture of offspring are exceptional. Similarly, we see
ants, bees, wasps, termites, and a few beetles working together and attending their
young, in a manner unknown among butterflies, mosquitos, dragonflies, and most
other insects. Some will hold that the moral value of these activities, which ob-
jectively so closely resemble commendable human behavior, depends upon their
motivation, which is invariably hidden from us. Despite this uncertainty, spon-
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taneous sympathies often impel us to ally ourselves with the creatures whose be-
havior most resembles that which we most admire in man.

Finally, we might believe that the most intelligent animals most deserve our
protection. Here we are on more solid ground. Intelligence reveals itself by ability
to adapt to novel situations, and it can be measured, at least roughly, by the time
needed to solve the puzzles that students of animal behavior set before their sub-
jects, whereas these investigators hesitate to commit themselves upon such ques-
tions as the consciousness and ethical motives of the creatures they study. Unhap-
pily, some of the most intelligent animals, such as coyotes and crows, are often
man’s chief competitors for food; so that the adoption of this interpretation of the
principle of favoring the highest would bring us into sharpest conflict with man’s
economic interest.

5. The principle of harmonious association.—We can best illustrate this principle
by a concrete example. We build a house, plant a garden around it, and attract a
variety of birds, which on the whole live peaceably together and with ourselves.
If we keep a horse and a cow in adjoining pastures, they fit harmoniously into the
association, never deliberately harming the birds, although they may accidentally
trample a ground nest, as we sometimes do. We offer the birds food and sites for
their nests; they repay us with beauty in sound and color and protect our shade
trees from the ravages of insects. We give the cow and horse pasturage and other
food, care, and shelter; one provides us with milk and the other with transporta-
tion. Every member of the little community is compatible with every other, and
there is a mutual exchange of benefits. We are, of course, the center of this har-
monious company, the nucleus about which it is built. Accordingly, harmony
with ourselves is a prime requisite for admission to it; we cannot admit a rat that
might severely damage our home or its contents. We dwell in a little islet of peace
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and goodwill amid the stormy seas of nature and of man; we enjoy a small measure
of Messianic concord in a far from peaceful world.

But peace is rarely perfect or long-continued on a planet overcrowded with
hungry creatures of many kinds. Before long, a hawk arrives to pounce upon the
birds that delight us with their songs, terrorizing those it cannot catch. A snake or
squirrel surreptitiously invades our garden, plundering the birds’ nests one by one,
or a maurading cat disturbs the peace. Are we not morally obligated to protect, as
well as we can, the creatures that we encouraged to live near us? Are we not justi-
fied in removing the one or two that disrupt the harmony of the many? Need we
perplex ourselves about superiority or inferiority, noble or ignoble attributes, be-
fore we remove the hawk, the cat, the squirrel, the snake, or whatever other un-
welcome intruder disturbs the atmosphere of peace and mutual trust that we had
painstakingly built up around ourselves?

Whether we remove the culprit by death or deportation will depend largely
upon our ability to catch it and our feeling toward it. If we decide upon deporta-
tion, we should remember that the deportee may disrupt another fairly harmoni-
ous association in the locality where we release it. Yet we should always employ
the mildest remedial action consistent with the end in view.

When we forcibly remove the creature that disrupts the concord of the little
community occupying our dooryard or garden, we follow approved principles of
modern jurisprudence. Our treatment of the swindler, the burglar, and even the
murderer tends to become independent of vindictive feeling and judgments of
moral turpitude. After all, these lawbreakers follow their nature, just as the snake
and the hawk do; they are trying to live in their own fashion. Society attempts to
preserve such harmony as it has painfully achieved, by the removal, temporary or
permanent, of disruptive elements; and modern nations tend increasingly to adopt
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the mildest measures consistent with this end. May we not follow the same prin-
ciple in the little society over which we rule in our dooryard?

To apply the principle of harmonious association requires the close control
that it is possible to exercise only around our homes, and with difficulty there. For
an extensive wilderness, the best policy is that of /aissez-faire, or “hands off.” This
is not because the remote wilderness is the abode of perfect harmony that man’s
interference would only upset. Perhaps it appears peaceable to the superficial
observer, but beneath its calm surface is endless strife. Nevertheless, a precarious
balance of opposing forces tends to preserve an unstable equilibrium that permits
a wide diversity of organisms to flourish from generation to generation.

To find ultimate harmony, we must look not to nature but beyond or above it.
Nevertheless, when dealing with nature on a large scale, it is prudent to respect
whatever semblance of harmony we find there, for the simple reason that, in our
prevailing ignorance, our interference might only make matters worse. If, how-
ever, we have foolishly begun to meddle, as by short-sighted “game management,”
we may find it necessary to continue our intervention, striving to substitute a blunt
man-made balance for the more subtle natural equilibrium that we have upset—as
when the removal of large predators from the Kaibab Forest in Arizona made it
necessary to reduce the numbers of the deer that were multiplying beyond the
habitat’s capacity to support them. In applying /aissez-faire to wilderness areas, we
also safeguard human interests; by this policy, whatever values for man the wilder-
ness contains are most likely to be preserved for man's future benefit.

Where, as in my own case, one’s dooryard borders a large tract of old forest,
deciding what principle to follow is more perplexing. It may be necessary to com-
promise between harmonious association and laissez-faire. The forest animals have
a stronger tendency to invade the clearings than the creatures of open country have
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to venture far into the forest. Prowling into one’s dooryard and garden, they create
problems difficult to handle.

In advocating one principle for our immediate surroundings and another for
the remote wilderness, 1 follow a criterion that I believe would be generally ad-
mitted in the more narrowly human sphere of ethics. Personal contact appears to
authorize acts of charity and kindness that might be indefensible on a large scale,
or in situations where the personal element is lacking. For example, to undertake
general measures to reduce infant mortality in a greatly overpopulated country
with a stubbornly high birthrate is misapplied charity, which will ultimately pro-
duce much more misery than it alleviates; the resulting increase in population.wﬂl
intensify poverty and crime and perhaps bring on ever more disasm_)us faufnnes.
Yet, if we live in such a country, we can hardly turn a deaf ear to a neighbor’s plea
to save her baby, when we are able to help her. The unyielding application of gen-
eral principles in such intimate situations might be so inhumanly l.larsh th.at the
loss in common kindness and goodwill would outweigh any increase in the difficul-
ty of living that our generous deed might eventually produce. Simiiarly', when
dealing with the free creatures around our homes, where the little cornmumt.y c.en-
ters about ourselves and is daily influenced by our activities, it seems permissible
to follow our strong desire to preserve a harmonious association, when ne'cessary
having recourse to remedial measures such as would be indefensible if applied on a
large scale in the wilderness, where they might have unforeseen effects upon the
natural balance.

In view of the great diversity of the situations that we encounter, it is hall'dly
possible to find a single practical principle sufficiently general to guide our rela.tlons
with all the diverse forms of animal and vegetable life. For large tracts of wilder-
ness, the principle of laissez-faire appears soundest; but even here, if we have begun
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to meddle, it may be necessary to continue our interference in order to forestall
a worse disaster. In the intimate surroundings of our homes, harmonious associa-
tion seems to be the most satisfactory principle; indeed, to safeguard ourselves and
our property, we can hardly avoid applying it to a certain degree. The principle
of favoring the highest will continue, for all the baffling uncertainties attending
its interpretation, to fascinate those who yearn to penetrate the outer husk of living
creatures and glimpse their psychic life. As long as we, like every other animal,
must wrest a living from a competitive world, we cannot lose sight of human in-
terests; but we should remember that our interests are aesthetic, intellectual, and
ethical no less than economic, and that by pushing to the limit the tremendous
practical advantages that we enjoy over other animals, we may irreparably damage
our own long-term interests no less than theirs.

Of the guiding principles that we have examined, that of abimsa, or harmless-
ness to all creatures, appears to be the oldest as an expressed maxim, and it is spiri-
tually the most satisfying. Like certain others of our highest, noblest ideals, its per-
fect realization may be intrinsically impossible in the circumstances of human life,
but that is not an adequate reason for rejecting it. In addition to rules of conduct
that we try to follow unconditionally, such as not cheating or not wantonly inflict-
ing pain, we should cultivate ideals that we know to be unrealizable yet to which
we can approach ever more closely by strenuous perseverance as we grow in in-
sight and moral stature. Such is the ideal of harming no living thing, which appeals
the more strongly the more we become aware of the marvelous organization of even
the least of them, the more we suspect that every form of life is the outcome of an
effort to achieve satisfying existence, or, as Wordsworth expressed it poetically,
“every flower enjoys the air it breathes.”

My own practice, as a dweller amid exuberant tropical nature, has necessarily
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been a compromise between the principle of abimsa and that of harmonious asso-
ciation, not uninfluenced by a tendency to favor the creatures that appear to be
higher in the scale of animate life, not anatomically or physiologically but psychi-
cally. As with any high ideal that we strive to realize in a perplexing world, the
effort to reconcile ahimsa with harmonious association has involved me in many a
distressing dilemma. The very principle of harmlessness has led me reluctantly to
oppose with force some animal that has become too harmful.

I have consistently destroyed snakes that, especially in the nesting season,
enter the garden in numbers and empty every bird’s nest they find. We set traps
for rats that, in spite of all precautions, slip into our rooms and work havoc with
books, fabrics, and woodwork. Once I reluctantly shot a squirrel that I caught
plundering nests, but, perhaps inconsistently, I have been most lenient with these
rodents, although they have destroyed a number of rarely-found nests that I great-
ly desired to study. Aside from a cherished horse who fell, never to rise again, and
trespassing pigs, the squirrel was the only warm-blooded animal 1 have ever shot.
I would not have killed the pigs that were making themselves obnoxious if their
owners had heeded repeated pleas to remove them, or if the law had permitted me
to catch and give them away. For this I could have been prosecuted for theft.

Although, since ancient times, devout Jains and Taoists have refrained from
harming insects and worms as well as larger creatures, modern humanitarians,
conservationists, and other protectors of animal life commonly give them scant
consideration. Yet, how can we claim to have reverence for life if we have none for
the most abundant macroscopic creatures on all the continents and islands? Be-
cause a small minority of the nearly one million species of insects and their allies
are annoying or harmful to man, his crops, or his property, we too often regard the
whole immense assemblage as “vermin” unworthy of our forbearance, possibly ex-
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cluding from this damning category only the beautiful butterflies and the useful
bees. Insects, whose psychic life is for us a tightly sealed book, should be as deserv-
ing of our clemency as larger creatures.

Although I confess that I swat the mosquitos, little black flies, and other in-
sects that hunger for my blood, and destroy the ticks that attach themselves to my
family and domestic animals, I have been most reluctant to spread poison for in-
sects. I have still not used all of the pound of DDT that I bought, soon after it came
on the market, to combat termites that were invading the house. In the next chap-
ter I tell how I managed for a long while to cooperate with leaf-cutting ants instead
cif destroying them. Probably because we plant our crops in small fields amid na-
tive vegetation, we have never found it necessary to spread pesticides. I rarely
crush some tiny creature that jeopardizes what I must protect without reflecting
upon the wonderful intricacy of the structures that I annihilate in an instant. If
nature were not so prodigal in the multiplication of such structures, we would be
spared the painful necessity of destroying them so often, and might experience the
serenity and innocence that the perfect realization of harmlessness would bring us.



15. Cooperation with Ants

As predation, parasitism, and every form of ruthless exploitation of
one organism by another are proof of evolution’s tragic failure to cre-
ate a harmonious community of living things, so every instance of
fruitful cooperation is evolution’s triumph, a sample of what it might
have achieved with a different sequence of mutations over the ages, or better, if it
had been guided by a wise, compassionate Intelligence—a sample, too, of what the
living world may be on some far-distant planet happier than our own. .
Of the modes of cooperation that have arisen in this world of strife, none is
more widespread and beneficent than that between plants and the animals of many
kinds that transfer their pollen or disseminate their seeds. To the insects and birds
that cross-fertilize their flowers, plants give sweet nectar or nutritious excess pollen
as payment for their services. For the animals, chiefly birds, that carry their seeds
far and wide, the plants provide fruits that help to nourish them and in some cases
comprise their whole diet. These are not, like many instances of symbiosis, dcfe‘n-
sive or exploitative alliances against other organisms, but wholly peaceful associa:
tions that injure nothing. Doubtless it is no accident that the beneficent cooperation
between plants and their pollinators and disseminators is responsible for a substan-
tial share of Earth’s beauty: the loveliness of flowers and colorful fruits, and of such
nectar-drinking or fruit-eating birds as hummingbirds, sunbirds, tanagers, arlld
birds of paradise. Probably it is because our remote ancestors were arboreal fruit-
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eaters that we, like other primates, enjoy the color vision that so enriches our
lives, although many of our fellow mammals lack this enhancement of vision.

A quite different mode of cooperation is that between certain plants and the
ants that dwell within them. These plants, known as myrmecophytes or myrme-
cophilous plants, are scattered through many diverse families, including the ferns,
and nearly all are tropical. The ants establish their colonies in hollows in stems,
leaves, thorns, or special gall-like swellings. One of the most carefully studied
examples of the symbiosis of plants and ants is that of certain acacias and ants of
the genus Pseudomyrmex. Because these shrubby or arborescent acacias, which
thrive in the drier parts of Mexico and Central America, are distinguished by
paired, swollen, hollow thorns that resemble the horns of an ox or bull, they are
commonly known as the bull's-horn acacias.

Near the apex of one thorn of each pair is a narrow orifice through which the
long, slender ants that live inside go in and out. Each of the small leaflets of the
twice-compound leaves produces at its tip a tiny, white protein corpuscle, which is
the special food of the ants. In return for board and lodging, the ants defend the
acacia trees against leaf-eating animals large and small, and even destroy competing
vegetation, as Daniel H. Janzen has shown.! One can hardly touch these acacias
without receiving painful stings from the ants. Although the rather sparse foliage
of the bull’s-horn acacias offers poor concealment, birds of many kinds raise their
families in them, taking advantage of the garrison of ants that in defending their
tree repel nest robbers.

In other cases, the advantage that the plant derives from the ants regularly as-
sociated with it is more doubtful. This is true of the Cecropias, which are among

1. Daniel H. Janzen, “Birds and the ant X acacia interaction in Central America, with notes on
birds and other myrmecophytes,” Condor, 71 (1969): 240-256.
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the most widespread, characteristic trees of tropical America, where their tall,
slender, coarsely branched form is a familiar sight in clearings and second-growth
thickets. The Cecropia appears to make special provision for its ants in the form of
an exceptionally wide central hollow in trunk and boughs, where the insects dwell;
pits in the enclosing walls that make it easy for them to open doorways; and a con-
stantly renewed food supply in the tiny, white protein corpuscles produced on a
brown, furry cushion at the base of each long leaf stalk. Although the little Azteca
ants that regularly inhabit the Cecropia trees undoubtedly benefit from the associa-
tion, they do not sting but bite, so weakly that, despite their multitude, they fail
to protect the tree from the monkeys, sloths, and insects that devour its foliage and
immature inflorescences.?

As seems inevitable, the prevailing relationship between ants, the most abun-
dant and aggressive of insects, and man, the most aggressive mammal, is one of
conflict rather than cooperation. To defend our homes, our food, and our crops
against the depredations of ants demands constant struggle, especially in warm
tropical lowlands, where ants thrive in immense variety and numbers. Of late
we have heard much about the costly campaigns, destructive of much wildlife and
not very effective, waged against Fire Ants in southeastern United States, where
they arrived not long ago. In tropical America, where these small, dark ants are
widespread and well established, they are never, to my knowledge, a serious threat
to agriculture (although they are undeniably troublesome, above all if one careless-
ly stands on their low mounds in the lawn and they swarm up his legs, stinging
painfully).

2. The Azteca-Cecropia association is discussed in detail in the present writer’s A bird watcher’s
adventures in tropical America (Austin: University of Texas Press, 1977).

4 LEAF-CUTTING ANTS
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Competition is often keenest between organisms of similar habi.ts‘ According-
ly, it is not surprising that, in tropical America, agricultural man is often at war
with agricultural ants. These ants, of the genus At#fa, are often known as leaf-cut-
ting or parasol ants, because one often sees them marching in long columns, e?ch
homeward-bound brown ant bearing above its back, like a parasol or banner, a tiny
piece of green leaf that it has cut with its mandibles from a living plant. Often o7
eral ants attach themselves to the same bit of leaf, possibly in an effort to carry it;
but the smaller ants are hoisted aloft and borne along by the strongest of them.

If one follows the column of leaf-bearing ants marching along their narrow,
clean, well-trodden trail, he eventually arrives at a low mound of excavated efu-th
that may be as much as four or five yards wide. Into one of the sew.;eral openings
in the top of the mound the endless column pours, to reach a labyrinth of subter-
ranean galleries and chambers. Here the leaves are cut into tiny fragmf?nts that re-
semble coarse sawdust. They are heaped up to make a compost on which the a‘nts
sow a special kind of fungus, the filaments of which produce tiny, kno.bllk? bodies,
each resembling a miniature kohlrabi, that the ants eat. On her nuptial ﬂ‘lght, ti'w
female ant carries, in a special buccal pocket, pieces of fungus that she will sow in
the new colony she establishes. Thereby the Attas’ special food plant is preserved
from generation to generation, as men transport and preserve the seeds, bulbs, or
cuttings that propagate their edible plants.

In natural woodlands with a large variety of trees, shrubs, vines, and herbs,
the leaf-cutters seldom seem to do great harm. On plantations where the variety of
leaves available to them is limited, they may substantially reduce the yield of man’s
agricultural operations in order to support their own. Not long ago.’ great coffee
plantations employed special squads of men to dig out the leaf-cutters nest, often
leaving a gaping hole in which an ox could be buried. Now that so many highly ef-

COOPERATION WITH ANTS 237

fective insecticides are available, chemical warfare against the ants has largely re-
placed the more laborious older methods of combatting them.

At Los Cusingos, the leaf-cutters have rarely been troublesome. I hesitate to
kill any creature, no matter how small and apparently insignificant, because in my
dense ignorance of the quality of its psychic life, which may be more intense than
we commonly suppose, I do not know what a pleasant existence I may terminate.
I am especially reluctant to harm these ants, which work so hard to produce their
food instead of preying on other small creatures, in the manner of many other
kinds of ants. As a vegetarian and agriculturist, I feel a bond of fellowship with
these vegetarian agriculturists, as though we were members of the same club or
guild—even if what with me has been a deliberately chosen mode of life with them
may be an innate pattern of behavior devoid of thought. What a man or any crea-
ture does is certainly no less important than the often obscure motives for doing it.

One year, after we had chopped down a large patch of low, lush second
growth where we sowed beans, we discovered a populous city of the leaf-cutters
close beside it. Although ready to combat them if they attacked the beans, I was
deeply thankful that they left the sprouting bean plants wholly untouched.

Leaf-cutters often prefer cultivated plants introduced from the Old World,
such as coffee, banana, citrus trees, and common Privet. Years ago, I planted
around the enclosure where the house stands, and beside a pasture, about a thou-
sand feet of privet, which makes a prosaic but easily managed hedge. For many
years, the laborer who lived on the farm, with his family, pruned the hedge when
farm work permitted. Finally, soaring wages, combined with obligatory additional
payments and troublesome labor laws that sometimes seemed to poison the rela-
tionship between employer and employee, made keeping a permanent farm hand
too costly. Now, depending upon occasional labor from outside the farm, I usually
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pruned the hedges myself. In the long rainy season, the privet grew rapidly and
required frequent attention.

About this time, the leaf-cutters established a large colony between two of the
hedges and, extending their narrow, well-cleaned pathways th‘rough tl.lc pasture
grass, began to harvest privet leaves. Reluctant to attack their city, I waited to see
the outcome. It soon appeared that the vigorous privet could stand a good deal of
defoliation, which slowed but did not stop its growth, so that now it did not need
to be pruned so often and left me more time for other things. Grateful to th-esc
little helpers who made no exorbitant demands, I permitted them freely to enjoy
the usufruct of my privet hedges. Moreover, I often gave them a bonus. When‘l
pruned hedges that they did not reach, I deposited fresh leafy cuttings over their
trail near their nest, thereby lightening their labor at the same time that I reduced
their pressure on parts of the hedge that they might have been cxPloiting t0o ff'eely.
The toiling ants soon removed all the leaves from the twigs piled near their en-
trance and carried them piecemeal into their subterranean chambers. A]t.hough
they dropped many bits of leaf along the few feet of pathway between the pile and
the burrow, later they retrieved most of these fragments. Finally, I removed the
bare twigs. S

In fairly stable tropical environments, such as rain forest and cleaf'mg's in its
midst, birds tend to hold their populations stable from year to year. With insects,
the situation is different. At intervals such conspicuous insects as butterflies and
the larger beetles inexplicably become very abundant, then for months or years the
same species may remain rare, perhaps vanish, to reappear in force at some un-

predictable time.
Atta ants undergo such puzzling fluctuations in abundance. After four years

COOPERATION WITH ANTS 239

of mutually advantageous cooperation, they began to get out of control. New col-
onies sprang up everywhere, including one right in the privet hedge. Soon it be-
came apparent that, by too frequent defoliation, the ants were killing a long stretch
of hedge. Knowing that if they exhausted their supply of privet leaves they would
attack fruit trees and ornamental shrubs in the garden, I reluctantly dropped poi-
son into the mouths of their burrow—almost the only insecticide that in nearly
four decades I have used on this farm, where we have never sprayed fungicides or
weed killers. Then, the following year, leaf-cutters became so rare, even where |
had not disturbed them, that I lost all my small helpers. Now, with more work for
my wife and me to do, we missed them.

Doubtless, if we could have understood each other, the ants and 1 might have ,
continued indefinitely to cooperate, to our mutual benefit. One of life’s greatest
tragedies is the difficulty of communication, with free creatures, with our domestic
animals, and often, too, with our fellow humans. If only we could understand each
other’s nature and needs, situations that lead to strife and death might be trans-
formed into helpful cooperation.

Here a main enemy of the leaf-cutters is the raiding army ant, especially
Eciton burchelli. In A Naturalist in Costa Rica, 1 told of one invasion of a leaf-cutters’
nest by a ravaging horde of Ecitons. Since that raid, I have witnessed several
others, one upon a colony of leaf-cutters that were helping me to keep the hedge
pruned. When I came upon the scene, the corpses of many Atta soldiers lay around
the entrance to their galleries, and hundreds more were scattered, for a distance of
several yards, along the path that the leaf-cutters had made and which was now
serving the invaders. Some of the dead and dying soldiers had lost one or both
antennae, or a leg or two; a few were cut in half. Many more that had no evident
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injuries could have been killed by stings, or may have struggled until exhausted.
I noticed very few Atta workers, and wondered what had happened to the rest
of them.

For hours the invaders continued to pass in a steady stream along the path t.o
the leaf-cutters’ city, in and out of its portals. Many Ecitons bore beneath thlc:r
bodies white immature Attas. Strangely, some of the plunderers e carrying
their victims away from the nest, while others were taking them back inside. They
transported no adult leaf-cutters to their bivouac, evidently because tl.xe hard
brown bodies were not a suitable food. Their treatment of the Atta soldiers and
workers was curiously different; although they ruthlessly slaughtered the former,
they merely snatched from the smaller workers the white larvae and pupae they
were trying to save, leaving the poor nurse ants wandering about desolate but un-
injured. After some of these raids, the Atta colony was gradually repo?ulatcd and
continued to thrive. Just as, in the early stages of human history, roving hunters
and herdsmen from the hills raided the settled agriculturists in the valleys, so,
among ants, the nomadic warriors periodically pillage the cities of the peaceful

fungus growers.

16. The Rocky Channel

From the southeastern corner of the pasture in front of the house, a

rough cart road ran down beside the Rio Pefias Blancas. It passed a

gap in the high, stony bank, evidently made by the former owner to

permit horses and cows to drink at a tiny sandy beach. Here, after a
long horseback trip through the forest to the farm that was not yet mine, I took my
first refreshing bath in this torrent that flowed cool and clear from high, wooded
mountains,

Not far below this point, the road dipped to cross a depression where a branch
of the river had once flowed, then continued through light, second-growth woods
along a strip of land between the river and its long-abandoned side channel, now
overgrown with shrubs and small trees. Soon it reached an open pasture of sticky,
strong-scented Calinguero grass, on rough, rocky land where the river had passed,
possibly when glaciers scooped out shallow lakes and piled up moraines on the
high, craggy summits of Cerro Chirripé to the north. Beside this pasture, the river
flowed along one of its most enchanting reaches, now with high, verdure-covered
banks, now with low, stony shores.

At the foot of the pasture, where a tributary brook fell into it, the river turned
sharply to the right and entered our best swimming pool. On our side, the short
stretch of deep, swift water was bordered by a little sandy beach shaded by the
wide-spreading boughs of an ancient, epiphyte-laden Riverwood tree, beneath
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whose dense, cool shade the cows took refuge from midday heat. On the farther
side rose a cliff covered with luxuriant tropical vegetation. Here we came to swim,
then eat a picnic lunch while we sat on rounded streamside boulders. Often, while
we ate, we watched a pair of charming little Torrent Flycatchers flit from rock to
rock above the rushing torrent, or an Amazon Kingfisher or a Green Kingfisher fly
swiftly past, following every turn of the channel, perhaps on its way to a nesting
burrow it had dug into a narrow vein of soil in a high, stony bank. A short distance
below the swimming pool, the old, long-abandoned side channel met the main
river. .
For twenty years after I came to Los Cusingos, to walk beside the clamorous
river down into the lower pastures was a delight when life was untroubled and a
solace when things went wrong. Sometimes I watched otters play in the cold
water, or a large, crested Gray Basilisk lizard scuttle over it, so swiftly that its
long hind toes failed to break through the surface, while its small, idle front legs
were held aloof. Or a Neotropic Cormorant that had come up from the coast, in
the olive plumage of juveniles, might rise from a midstream boulder, where it had
been spreading its wings to the morning sunshine. For a while, lovely Sunbitterns
foraged along this river, but, perhaps persecuted by neighbors, they did not stay.

As more and more heavy forest was shorn from steep slopes higher on the wa-
tershed, the river became more destructive when in flood. One October it rose so
high that it carried away the covered wooden bridge that spanned it a short distance
above Los Cusingos. For a long way downstream, sheets of heavy corrugated iron
roofing, crumpled like paper, were strewn along the shore; here and there a huge
squared beam lodged against a tree trunk, to remain for years, until it rotted away.
The luxuriant growth of ferns, aroids, orchids, bromeliads, and other epiphytes
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was scoured from streamside rocks and trunks that they had adorned for years.
Even some of the Riverwood trees, so firmly anchored by roots that twisted
through the boulders in the banks and clasped them in a firm embrace, yielded to
the pounding of the flood waters. At the same time, the wider Rio General, into
which our river flows, went upon a more disastrous rampage, carrying away
bridges, houses, and cattle, leaving a few families homeless.

A few years later, the Pefas Blancas gnawed into the high bank where the
horses descended to the little sandy beach to drink. Perhaps foolishly, I cut another
ramp into the bank, for this was the best watering place for the animals in the up-
per pastures. This warning that the river had become wilder should have made me
more cautious.

Although our heaviest rains come toward the end of the year (with the peak
usually in October), May, early in the wet season, can be a very rainy month. Be-
ginning in the evening of May 9, 1960, rain continued far into the night, until the
swollen river roared and boomed as it shifted huge boulders in its bed and battered
them with floating tree trunks. By daybreak the sky had cleared and the torrent
was subsiding, leaving signs that the river had risen as high as I had ever seen it.
I had not walked far down the riverside path before I was halted by a swirling,
muddy deluge, twenty yards wide. The flood had reopened the side channel, aban-
doned so many years before, tearing away the trees and shrubs that had flourished
in its bed. Now much of the river’s current flowed for a quarter of a mile through
the farm, to rejoin the main channel below the swimming pool.

I became, unwillingly, the proprietor of an island of five or six acres, where
we had recently planted a field of corn, bananas, Cassava, Taro, and a small vege-
table garden. Even after the flood subsided, it was difficult to reach the crops; we
had to wade through the rocky stream bed or jump precariously from projecting
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boulder to projecting boulder. Fortunately, to harvest the corn in August we found
an intrepid young man who was not afraid to take his ox-cart through swift water
that reached above the hubs of the high wooden wheels.

For years the island lay idle, while dense, impenetrable thickets overgrew the
pasture, the corn field, and the banana plantation. Amid this riotous growth, leaf-
cutting ants established their subterranean cities beneath low mounds of nearly
bare earth, five or six yards across. The swimming pool at the bend of the river was
now rarely visited.

As though to prove that it treated foreign residents and native Costa Ricans
impartially, the Pefias Blancas now began to cut into my neighbor’s farm across
the river, intersecting his land with several side streams that fell back into the main
channel in foaming cascades. At the same time, it started to pile rocks at the mouth
of the branch that it had opened through Los Cusingos. The process of occlusion
was slow. After each raging torrent that audibly shifted boulders, I would go to see
whether it had built an effective dam, only to be greeted by a voluminous current
still flowing through the side channel.

Nevertheless, by the thirteenth year after its incursion into the farm, the river
had deposited so many rocks at the channel’s mouth that it flowed through only
when in high flood. Most of the time, this branch was now an avenue of bare rocks
of all sizes, from huge, rounded masses of andesite to shingle and pebbles, all tum-
bled in vast disorder between high banks. At last we could farm the abandoned
fields—now on an island only when the river was swollen. We cut down several
acres of dense second growth that included tall, spreading trees, burned it off so
that we could reach the ground, and sowed maize, pumpkins, Taro, and vege-
tables. In this soil that had rested for so many years, they yielded well.

After the river abandoned the rocky channel, it remained a rough passage be-
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tween tangled thickets difficult to traverse. Sometimes, when the rocks are not wet
and slippery from recent rains, I follow the channel from end to end, laboriously
stepping or hopping from rock to rock, with staff in hand for greater security
against a disastrous fall, and clambering around the margins of the deeper pools
that at intervals block my way.

Near its upper end, where the channel is shaded by tall second-growth woods,
its high banks are profusely covered with beautiful plants. Between great project-
ing boulders green with moss grow a variety of shrubs that, each in its season and
some throughout the year, display white, pink, red, yellow, or violet flowers.
Among them stand wild plantains with broad leaves two yards long and spreading,
orange floral bracts. Early in the dry season, tall begonias hold panicles of whitish
flowers above glossy leaves. In June and July, an anthurium with great, heart-
shaped leaves invites birds to eat little, pale yellow, two-seeded berries, displayed
on long, fleshy, bright red spikes that catch the eye from afar. Ferns in great vari-
ety grow upon the rocks or in the soil between them. Sometimes [ have found
plants sprung from seeds that the river has carried down from higher altitudes,
including the scrambling composite Hidalgoa ternata, with attractive, bright
orange, rayed floral heads. To my regret, these strays from cooler life zones have
not persisted with us.

Where more sunshine reaches the channel, Job’s-tears flourish in pockets of
sandy soil between the rocks, to display in nodding clusters their hard-shelled
seeds, like big, glossy, white beads. Along the banks, many young Riverwood
trees have sprung up from waterborne seeds, perhaps—if they continue to thrive
—to mark the course of this channel with umbrageous crowns through many fu-
ture years.

Birds are not numerous along the channel. Most in evidence are Riverside
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Wrens, elegant birds with bright chestnut upper plumage, underparts finely cross-
barred with black and white, and white faces curiously marked with black. Lurk-
ing in dense marginal thickets, they scold harshly as I pass, or sing back and forth
to each other with ringing notes. Once I found one of their nests in a shrub over-
hanging the channel. A globular structure of fibrous materials and green moss, it
was entered by a wide doorway that faced downward and inward and gave access
to an antechamber, or vestibule, in front of the brood chamber. In the latter lay
two downless nestlings, the largest number I have found in this species.

In the surrounding thickets, Orange-billed Nightingale-Thrushes repeat their
quaint little songs through much of the year, rarely exposing their bright brown
bodies with long orange legs and eye rings of the same vivid color. In the lusher
thickets Black-hooded Antshrikes call. One morning I watched a male catch an
insect in his strong, hooked bill, then repeat his dry rattle until his mate came and
received it from him—another record of nuptial feeding to add to the many I had
already gathered for antbirds. Once I watched a pair of Pale-billed Woodpeckers
with high red crests peck over trees along the bank. Rarely, Buff-rumped Warblers
cross the rocky channel; they prefer the main river. In the months of the dry sea-
son, the most abundant birds in the surrounding trees are Chestnut-sided War-
blers, now all in the subdued plumage that males acquire after the nesting season
and females wear throughout the year. In these months the loud, insistent sizzling
of big cicadas is the most frequent sound along this channel where water no longer
babbles.

During the early months of the year, the uppermost reach of the channel is
dry. Continuing downward, I detect a tiny trickle, seepage from surrounding high-
er ground. Following a devious course through tumbled rocks, the water collects
at intervals in pockets among them, forming limpid pools usually no more than
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four or five yards across and a foot or two deep—although the largest, below an
immense rock, is ten yards long by more than a yard in depth.

In these sunny pools lives an attractive fish that I call the Lineated Cichlid.
In nuptial attire, its pale gray or blue-gray head contrasts strongly with its much
darker olive body. A sharply defined black line arches across the forehead from
golden eye to golden eye, and another narrow black line crosses the head between
this and the blunt nose. The sides of the body are marked with broad, vertically
elongated, blackish patches, usually ill-defined, and on some individuals well de-
veloped only toward the tail, which is more or less tinged with iridescent blue at
the end. After the breeding season, the head darkens to the color of the body, or
only a little paler, and its black stripes become faint or vanish. Even the dark
patches along the sides of the body tend to disappear, but the eyes remain bright
yellow. I have estimated adults with young to be from about three to five or six
inches long.

I have not been able to measure these fishes more accurately because it seems
impossible to catch one without a trap, which I do not possess. They pass most of
their lives hiding beneath the big rocks that surround the pools and cover their bot-
toms, exposing themselves, except when attending young, chiefly as they dash
rapidly across open water from one sheltering boulder to another. The least dis-
turbance sends even parents back to a stony refuge. When not breeding, grown
individuals may live in loose companies of three to five.

One morning in late January, I watched one large cichlid, still without head
stripes, swim persistently around a slightly smaller one, sometimes circling it, and
repeatedly touching it with its head, perhaps “kissing,” gently biting, or butting it.
Soon the pair retired beneath a rock, thereby terminating my view of what was
evidently courtship. On another occasion, I saw two in nuptial colors, apparently
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a pair still without young, swim together beneath a rock and remain as long as I
watched. I have never found eggs in the pools. From these few observations, I infer
that courtship, laying, and hatching take place beneath rocks too heavy to lift.

After the eggs hatch, the parents emerge with their tiny young, much less
than an inch long. I have not been able to count them as they move through the
water in a shifting swarm, but I have estimated the larger broods to contain thirty
or forty. While the little school drifts slowly, apparently gathering invisibly small
items of food from the water and the surface of the rocks, one or both parents
accompany it. Whenever any other fish comes near the brood, a parent darts swift-
ly at it, puts it to flight, then returns to its family. In these pools that contain no
fishes bigger than the largest cichlids themselves, I never saw an intruder, except
another parent, resist a parent’s charge, or wait for physical contact—not even
when the individual so threatened was much larger than the attacker; and I never
saw one fish prey upon another, of whatever size.

After a while, the whole family retires beneath a stone, where it may remain
out of sight for many minutes. Nevertheless, one can be sure it is still there, for any
other fish that secks shelter in the same little cavern is promptly evicted. Often it
appears to be the hungry young, rather than the parent, who initiate the exit from
the cave and the resumption of foraging through open water. If the parent does not
follow them, they wander only a foot or so from the sheltering rock and soon re-
join their guardian beneath it.

I have watched some broods for a long while without discovering more than
one attendant parent, doubtless the female. Many, however, are guarded by both
parents. In every case, one guardian is slightly larger than the other and has its tail
tipped with blue, a color that its partner may lack. The larger member of the pair
is evidently the male, as in other species of Cichlasoma, such as the Midas Cichlid of
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the Nicaraguan lakes. The smaller member of the pair is always the more faithful
guardian, remaining more constantly with the little ones, more often chasing
intruders. At intervals, the larger parent leaves the family to swim across the pool
alone, or to rest beneath a rock, while the smaller parent guards the brood in the
open. If I move conspicuously beside the pool, he may retreat beneath a sheltering
stone while she remains faithfully with their young. Occasionally a brood is
divided, each parent taking part of it; but, as far as [ have seen, this arrangement
does not continue long, and the family is soon reunited. The cichlids recognize
each other individually. A female may repel one male and accept as coguardian of
her brood another who to me looks much the same.

Although slightly gregarious when without dependents, Lineated Cichlids are
strongly territorial while breeding. Usually I find only a single brood in a pool,
rarely two, and only once have I seen three pairs and one lone parent with broods.
These four families were in a middle-sized pool, about four or five yards long and
broad and one foot in greatest depth.

Although fishes without young flee immediately when a guardian darts to-
ward them, two parents often confront each other. One day I watched a single
parent, without blue on her tail and evidently a female, who shared a pool with a
pair of smaller fishes with a brood less numerous than her own. Sometimes the
lone female left her family to swim as much as two yards across the pool and
threaten her neighbors. Usually she withdrew immediately, without, as far as I
could see, physical contact; but once this parent and one member of the pair
whirled around together for a second or two before they separated, apparently
without having hurt each other. On other occasions the two swam toward each
other, faced one another from a distance, then turned around and rejoined their
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broods without having come close together. Nearly always it was the smaller
member of the pair, with no blue on her tail, who confronted the belligerent
neighbor.

On the following day, in this same pool, 1 watched the interactions between
the solitary female and a third family, consisting of a fairly big male, a very small
female, and young so tiny that they appeared to have been newly hatched. Al-
though the three families now in the pool remained aloof from each other most of
the time, once the solitary female accompanied her brood to the corner where the
tiny hatchlings lived. When she was there, the little resident female kept her brood
behind a rock, in very shallow water at the pool’s edge, while her larger partner
lurked continuously beneath a sheltering stone. After the lone female and her
brood drifted toward the center of the pool, the paired female moved farther in,
and her mate, emerging from his retreat, rejoined her. Now the adults darted
threateningly toward each other; once both members of the pair confronted the
solitary parent; but I saw no actual fighting.

This strong territoriality doubtless explains why, at a time when some cichlids
had broods, I so often found, in the same pool, a number of others, of about the
same size, that had none. Some of these fishes without progeny wore the nuptial
colors, while others, equally large, might lack them. It seems that individuals who
soonest come into breeding condition and dominate a small pool, or a section of a
large one, inhibit reproduction by others, possibly even the acquisition of the black
stripes on a pale gray head. Among birds, individuals who cannot secure territories
fail to breed.

The young of certain other cichlids nibble the sides of their parents, evidently
deriving nourishment from a secretion—the primitive forerunner of mammalian
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milk! 1 looked in vain for the Lineated Cichlids to do so. They seem to subsist
wholly on minute organisms that they find in the water and on the rocks.'

The Lineated Cichlids breed only in the drier weather, when the water in the
sunny pools is perfectly clear and only a little current flows into them. When De-
cember has few or no hard downpours that send a strong current through the rocky
channel, I may find the cichlids breeding freely by the end of the month, or in the
first week of January. In 1975, when in late February and early March hard rains
up on the mountains made the river rise so high that a strong, muddy current
rushed down the side channel and through the rock pools, I found no parents with
broods during March. In April of that year, the river remained lower, and, toward
the month’s end, I found a brood of young already as big as any that I have seen
still attended by a parent and apparently on the point of becoming independent, as
they did not stay close to their guardians.

Through the rainy months from May to December, when the swollen river
frequently overflows into the side channel, depositing in the rock pools much silt,
which rises in muddy clouds when the water is stirred, I have found no cichlids
with broods. At the other extreme, if, in a very dry year, so little water flows into
a pool that a scum covers its surface, probably reducing the supply of oxygen, the
cichlids also fail to breed. They raise their broods in water so pure and calm that
every detail of the bottom, every decaying leaf and twig, is clearly visible from
above, while the surface mirrors all the surrounding vegetation.

After breeding stops, even the largest cichlids lose their nuptial colors. A few
may retain their head stripes into May, but by early June only traces of these mark-
ings remain. Through the long rainy months, little fishes up to an inch or two long,

1. D. L. G. Noakes and G. W. Barlow, “Ontogeny of parent-contacting in young Cichlasoma
citrinellum (Pisces, Cichlidae),” Bebaviour, 46 (1973): 221-255.
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and devoid of distinguishing marks, are much more prominent in the rock pools
than grown individuals, in part because they swim about freely, seeking food,
while the bigger ones stay much of the time beneath the rocks. Although invisible
to me, they may keep a watchful eye upon what is happening in the pool. If I
throw a scrap of wood or a small green fruit upon the surface, one or more may
promptly dart out and up to seize it. After being deceived a few times, they fail to
respond to such inedible objects.

Sometimes I wonder how the fishes survive the flood waters that at intervals
rush through the channel, carrying trunks and driftwood, shifting the rocks be-
neath which they doubtless seek shelter. Probably some are crushed when the
boulders roll, a disaster that must occur more frequently in the main river, where
the current is stronger. Nevertheless, many of the tiny cichlids live to grow up,
acquire nuptial colors, mate, and lay eggs when the dry season returns.

A rarer inhabitant of the rock pools is a slender fish, up to about five inches
long, with a narrow golden stripe along the ridge of its back. This stripe has thin
dusky margins, and at each end is a conspicuous patch of black. The tail is tinged
with red. I watched two of these Golden-backs, alike in coloration but differing
slightly in size, keep close company as they swam through a pool, as though they
were a mated pair. They stayed together for at least three weeks, but I have never
found this species with young.

One morning, while I sat motionless beside a rock pool watching the fishes, a
half-grown Gray Basilisk lizard ran through the tangled vegetation along the bank
and climbed far up the trunk of a slender, vine-draped tree. Following the lizard
more slowly came a shiny black Zopilota snake,? about seven feet long. The pur-

2. The name “Zopilota” is also applied to the yellow-and-black Spilotes pullatus, but I have more
often heard the latter called “Mica.”
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up on the mountains made the river rise so high that a strong, muddy current
rushed down the side channel and through the rock pools, I found no parents with
broods during March. In April of that year, the river remained lower, and, toward
the month’s end, I found a brood of young already as big as any that I have seen
still attended by a parent and apparently on the point of becoming independent, as
they did not stay close to their guardians.

Through the rainy months from May to December, when the swollen river
frequently overflows into the side channel, depositing in the rock pools much silt,
which rises in muddy clouds when the water is stirred, I have found no cichlids
with broods. At the other extreme, if, in a very dry year, so little water flows into
a pool that a scum covers its surface, probably reducing the supply of oxygen, the
cichlids also fail to breed. They raise their broods in water so pure and calm that
every detail of the bottom, every decaying leaf and twig, is clearly visible from
above, while the surface mirrors all the surrounding vegetation.

After breeding stops, even the largest cichlids lose their nuptial colors. A few
may retain their head stripes into May, but by early June only traces of these mark-
ings remain. Through the long rainy months, little fishes up to an inch or two long,

i. D. L. G. Noakes and G. W. Barlow, “Ontogeny of parent-contacting in young Cichlasoma
citrinellum (Pisces, Cichlidae),” Bebaviour, 46 (1973): 221~255.
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and devoid of distinguishing marks, are much more prominent in the rock pools
than grown individuals, in part because they swim about freely, seeking food,
while the bigger ones stay much of the time beneath the rocks. Although invisible
to me, they may keep a watchful eye upon what is happening in the pool. If I
throw a scrap of wood or a small green fruit upon the surface, one or more may
promptly dart out and up to seize it. After being deceived a few times, they fail to
respond to such inedible objects.

Sometimes I wonder how the fishes survive the flood waters that at intervals
rush through the channel, carrying trunks and driftwood, shifting the rocks be-
neath which they doubtless seek shelter. Probably some are crushed when the
boulders roll, a disaster that must occur more frequently in the main river, where
the current is stronger. Nevertheless, many of the tiny cichlids live to grow up,
acquire nuptial colors, mate, and lay eggs when the dry season returns.

A rarer inhabitant of the rock pools is a slender fish, up to about five inches
long, with a narrow golden stripe along the ridge of its back. This stripe has thin
dusky margins, and at each end is a conspicuous patch of black. The tail is tinged
with red. I watched two of these Golden-backs, alike in coloration but differing
slightly in size, keep close company as they swam through a pool, as though they
were a mated pair. They stayed together for at least three weeks, but I have never
found this species with young.

One morning, while I sat motionless beside a rock pool watching the fishes, a
half-grown Gray Basilisk lizard ran through the tangled vegetation along the bank
and climbed far up the trunk of a slender, vine-draped tree. Following the lizard
more slowly came a shiny black Zopilota snake,? about seven feet long. The pur-

2. The name “Zopilota” is also applied to the yellow-and-black Spifotes pullatus, but I have more
often heard the latter called “Mica.”
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suer started up the tree through the vines, sensing the trunk with its long, thin,
forked tongue. When the snake was halfway up, the lizard jumped, falling into the
bushes on the bank, amid which it promptly vanished. Thereupon, the serpent
slowly turned around and slid out upon a leafy bough on the side from which the
basilisk had leapt. Here it delayed a good while, before it descended almost to the
ground and slid away through low bushes in the direction the fugitive had taken. I
hoped that the basilisk was already out of danger.

Once, as I walked along a forest path, a smaller lizard scurried across in front
of me, pursued by a Zopilota that almost bumped into me. On another occasion,
I rescued a squealing frog from a Zopilota’s jaws. These big snakes are reputed to
prey largely upon other reptiles, including venomous serpents, for which reason
they receive legal protection in Brazil, where the species is known as the mussurana.
Although other nonvenomous snakes flee when threatened by man, the Zopilota
holds its ground and may even turn upon its assailant with open mouth.

I have nearly always found black Zopilotas upon the ground. But one day,
when I followed the rocky channel down to its meeting with the river and walked
upward along the latter, past the swimming pool, something shiny on a high bough
that extended horizontally above the channel caught my eye. Until I focused my
binoculars upon the shiny object, I could not make out what it was. A large black
Zopilota was stretched along the branch in the sunshine! I had never seen one of
these snakes half so high. As I stood watching it, an involuntary shiver ran along
my spine, although I was certain that I was in no danger.

I began to reflect upon the snake’s powerful grip upon the human mind and
emotions. Why have serpents been deified by some races and regarded as the
embodiment of evil by others? Why, when people who frequent tropical forests
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meet, does their conversation so often turn to snakes, when the forests contain
many more amiable creatures? Why do some people, especially daring youngsters,
make pets of snakes, while others can hardly force themselves to touch thffm? Why
did 1 shiver so irrationally as I stood looking up at that Zopilota sunning itself and
doubtless unaware of my presence?

The reason can hardly be that some snakes are dangerous, able suddenly to
inflict death in a peculiarly painful form. Other things equally or more dangerou.s
fail to affect us so powerfully. Is it because a snake has so few attributes of ani-
mality that it hardly seems to be an animal, but rather a creature of a unique cate-
gory, as though a length of vine became able to creep rapidly thrmllgh the herbage
and slither up trees? It is the only large, widespread terrestrial animal that moves
without limbs. It has no evident ears and cannot close its lidless eyes. Its only
sound is a hiss, and, although sometimes gregarious, as when many mass togethr:er
in winter torpidity, it is never really social. With few exceptions, including certain
pythons, it is devoid of parental solicitude, never caring for its young.

Many mammals and birds are likewise inveterate predators; but, by attach-
ment to their mates, devotion to their young, a more or less developed social life,
and often, too, certain indications of playfulness and joy in living, they may stir
our sympathy. The serpent is stark predation, the predatory existence in. its bz'ald-
est, least mitigated form. It might be characterized as an elongated, distensible
stomach, with the minimum of accessories needed to fill and propagate this maw—
not even teeth that can tear its food. It crams itself with animal life that is often
warm and vibrant, to prolong an existence in which we detect no joy and no emo-
tion. It reveals the depths to which evolution can sink when it takes the downward
path and strips animals to the irreducible minimum able to perpetuate a predatory
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life in its naked horror. The contemplation of such an existence has a horrid fasci-
nation for the human mind and distresses a sensitive spirit.

In the wet season, when more water flows through the lower pools, even on
days when the river does not enter the head of the rocky channel, I can rarely see
the fishes as clearly as I do in the dry season when the surface is smooth, for now
the stronger current ruffles the water with irregular patterns of little waves that
distort objects viewed through them. Sometimes I sit on a poolside rock, fascinated
by the patterns of light and shadow that sunshine throws upon the shallow bottom,
especially by dark round patches, each narrowly margined by a bright yellow rim.
From the size of a small coin up to an inch or two in diameter, these dark circles
rimmed with light glide downstream a short way before they vanish. Often they
can be seen to revolve, and sometimes two fuse into one.

These figures puzzled me, until I noticed that they are formed by tiny whirl-
pools that develop where gently flowing water slips past the edge of a projecting
stone or one very shallowly submerged. By their centrifugal action, these whirl-
pools dimple the water surface with slight concavities, which, bending the sun’s
rays outward, make bright rings around dark shadows. Strange that I had never
before noticed this phenomenon, which must be common enough!

Nature, even in her destructive moods, sometimes gives more than she takes.
By sending a raging torrent through the farm, she deprived us for years of easy
access to several of our most fertile acres, and to our best swimming pool. But, as
compensation, the rocky channel that was finally left almost dry furnished the
opportunity to learn things that otherwise I would have missed. It offered me
wholesome exercise clambering over the rocks, and many hours of quiet contem-
plation in the sunshine. Nature’s bounty is inexhaustible.



17. The Singing WWood-Rail

ON my first visit to Central America, [ dwelt for half a year in a house

set amid beautiful shrubbery and trees, close by a broad lagoon that

wound with many a turn down to the Caribbean Sea. The lagoon, an

old channel of the Changuinola River in western Panama, was bor-
dered by tall wild canes, huge-leafed herbs, and vine-draped trees. Bel?ind this
fringing vegetation stretched great plantations of cacao and bananas. Mult:tudes of
birds of many kinds swam in the still water, flew above it, or lurk.ed in the dense
marginal thickets. Sometimes, especially in late afternoons of April and May, my
attention was held by a series of ringing notes, floating up to the house from tF\e
shores of the lagoon. Clear and loud, tick tock, tock tick, tick tock tock tock tock t.;ck
sounded in the distance—at least that is how I heard it then. At times an answerm.g
refrain seemed to come from the mate of the first bird. The effectiveness of this
remarkable performance, the sense of mystery that it evoked, was increasefi 'by its
sudden beginning and equally abrupt ending. I waited in vain for its repetition.

On my last day in this fascinating region, I went for a farewell voyage on the

lagoon, paddled in a dugout canoe by the black man who took care of the garden.
Pointing out a large rail that foraged beneath a spreading tree on the shore, he as-
sured me that this bird was the author of the sounds that had so impressed me.
Since he was a keen observer of nature, I had no doubt that he was right; but a
decade passed before I succeeded in confirming this information.
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It was not until I came to live in El General, some years later, that I became
familiar with this elusive rail, a slow process that has taken a long while. One
morning, on my way to collect plants, I met along the road a man with a pair of
the woven saddlebags used by Costa Rican country people slung over a shoulder.
From one of the pouches protruded the head of a bird, whose body was stuffed
inside. Noticing my interest, the wayfarer stopped and offered to sell it to me,
explaining that it was a chirincoco (pronounced with all the syllables almost equally
stressed), which he had caught in a drop-trap. After some bargaining, he reduced
his price to two colones (then about thirty cents), and I bought the bird.

It was a Gray-necked Wood-Rail, a long-legged, short-tailed bird about thir-
teen inches in length. Its back was brownish olive, deepening to black on the rump
and tail. Its head and neck were largely gray, with a white patch on the throat.
The breast, sides, and upper abdomen were a lovely orange-chestnut. But what
chiefly impressed me was my captive’s beautiful, bright red eyes. After carefully
examining the bird’s plumage, I untied its legs and released it in the next woodland
through which we passed. I was delighted by the alacrity it displayed in jumping
from my hands and running into the neighboring undergrowth.

Not long after this, while I sat in a blind watching a burrow of the Buff-
throated Automolus in the low bank of a stream that meandered through second-
growth woodland, I heard a deep, hollow note emanating from the thicket on the
farther shore. Presently, a wood-rail came into view, walking with slow, measured
steps over the level ground at the top of the bank. It pushed aside fallen leaves with
its short, green-and-yellow bill, searching for food, then stood erect and repeated
the sounds that I had just heard. They reminded me of the plunking noise made by
the entry of air into a very large, nearly empty bottle from which water is being
poured, or the striking of some hollow, yielding, nonmetallic body. The bird’s
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throat swelled with each repetition of the peculiar note, but its bill was kept closed.

Soon the rail was joined by its lagging mate, and the two proceeded silently
with long, deliberate strides of their bright red legs, until they passed from view
around the bend of the stream. Soon after they vanished, I heard another call—the
Jong-continued song, of which the bird’s local name, chir-in-co-co, is an excellent
rendering. This was, so far, my most intimate encounter with a free wood-rail, and
the best evidence I had yet obtained that it is, in fact, the author of the far-carrying
notes that made such a lasting impression on my mind during my first visit to Cen-
tral America.

Two years after this meeting, I came to Los Cusingos, where wood-rails live
amid tall, tangled, second-growth woods beside the creek that flows into the Rio
Peiias Blancas in front of the house, and in other areas of low, light woodland.
Occasionally I have seen them on the hill behind the house, a hundred feet above a
rivulet, but I have never met them in heavy forest with light undergrowth. Of late
years, they have been entering the shady garden, to eat fallen fruits of an African
Oil Palm; and sometimes they venture close to the house, evidently to pick up
scraps thrown out for the chickens. The moment they find themselves observed,
they run with long strides back toward the tangled vegetation along the creek.
Here in Costa Rica, I have never had six wood-rails in view at one time, as I did
on the bare muddy shore of a sluggish stream on the llanos of Venezuela.

With few exceptions, all of my most revealing meetings with the retiring
wood-rail have come while I sat in a blind, watching the nest of some other bird.
Once, when the blind was set in a field densely overgrown with head-high weeds,
in view of a nest of Pale-billed Woodpeckers, a wood-rail approached along the
narrow path that led to it. When the bird came in view of the strange object that
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concealed me, it hesitated, as though doubting whether it would be safe to pass.
Finally, it made a detour around the blind. As it passed through the dense growth
around me, I heard a sort of resonant moan, a deep, full note, such as I could make
in my throat with closed lips. ‘

Wood-rails sing through much of the year, from January into October, but
they are most vocal in April, May, and June, the first three rr?onths of the long
rainy season, when the majority of our birds of many kinds sing and nest most
freely. They perform more in wet, cloudy weather than on bright, dry days..They
may be heard at almost any hour of the day, and also at night, not only while the
moon shines but even in the dense darkness of a clouded, starless night. As the
famous ornithologist Frank M. Chapman long ago pointed out, their performance
is, at least at times, a duet; and the two performers are often decidedly uneq}lal
in musical ability. This became clear to me one day in July, while I S:M in a blind
in the coffee plantation watching a Blue-black Grosbeak’s nest. One‘ rail sang at the
edge of the thicket in front of me, another along the stream to my right. The notes
reaching me from widely separated points left no doubt that they emanated fI:OITl
two throats. The duetists, doubtless mated birds, kept perfect time; and the voices
of both sounded somewhat strained or cracked. ‘

With other pairs, however, it has appeared to me that one member delivers a
loud, clear, resonant chirin co chirin co chirin co co co co chirin co, while a weak, cracked
voice tries to accompany the first, forming a bizarre contrast. Accordingly, the
rails’ song is more pleasing and effective when the birds are so far away that only
the clear, ringing notes reach the hearer, than when they are nearby and thf: per-
formance is marred by an undercurrent of cackling. I was impressed with t%ns one
April morning when the chirincocos sang alternately from the thicket beside the
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garden and from the streamside about a hundred yards away. From the stream,
only the melodious notes reached and delighted me by their long-continued flow.
But soon the rails would come closer, and the cracked notes intruded most annoy-
ingly. Then, after a while, the rails returned to the lower level, and the song re-
covered its arresting beauty. This continued for almost a quarter of an hour. A
single song may last a minute or two, with hardly a pause. I have heard this chirin-
coco song up to nearly four thousand feet in Costa Rica, and near Valencia in north-
ern Venezuela, where it sounded much the same as at Los Cusingos.

In addition to the booming sound, which I have rarely heard, and the loud,
long-continued duet, the rails have a third utterance, an extremely harsh, sten-
torian cackle, suggestive of intense excitement or alarm. I have repeatedly heard
this arresting cackle issue from the thicket across the creek and hurried down, only
to have it cease before I could come in view of its source. But soon after sunrise,
on another day in April, I cautiously approached in time to see a large opossum
chasing a rail along the rocky stream shore, beneath spreading Riverwood trees.
The bird ran or walked ahead, while the marsupial lumbered clumsily in pursuit.
Twice I clearly saw that one member of the pair of rails was following the opossum
while the latter pursued its mate. They turned off into the bushes on the farther
side of the stream, then, after a while, emerged again on the shore. Thus the pur-
suit ran in circles, at the same time moving slowly upstream, until all three partici-
pants vanished amid dense vegetation. Once, while the chase continued, I heard
the rails deliver a few notes of their chirin co co song; and they also cackled a lit-
tle more.

The only explanation of these strange proceedings that occurred to me was
that the rails had eggs or chicks hidden nearby, and that one was luring the opossum



264 THE SINGING WOOD-RAIL

from them, while the other followed to watch, or to deflect the animal if it turned
back. In somewhat similar fashion, domestic chickens sometimes walk slowly,
with upstretched necks, toward a small animal that alarms or perplexes them.

In chapter four, I told how the rails visited the thatched shed, to pick up
grains of maize that fell from the raised storage bin to the dusty ground where the
horses stood, but were always so shy that I could watch them only from a distance,
through field glasses. One September morning soon after sunrise, on the opposite
side of the pasture where the shed stood, I saw a wood-rail emerge from dense
shrubbery at the foot of a wooded slope. With elegant steps, it walked over the
open ground, at intervals picking up and eating some small object. From time to
time, it moved a fallen leaf by flicking it toward itself with its strong bill. Once the
rail jumped high to break a cluster of bright blue berries from a shrub of the coffee
family at the edge of the woods. Dropping the cluster to the ground, it picked off
and swallowed the berries, one by one.

Then it resumed its sedate walk over the close-cropped grass, constantly
twitching its short, uptilted, black tail. Sometimes a ripple began in its slender
neck and flowed along the body to the tail. It never ventured more than a yard or
two from the thicket; and when a pigeon flew by, it slipped inside the bushes, to
emerge a few seconds later. When the rail walked into bright sunshine, it spread its
lovely chestnut wings and held both almost horizontally, with its little black tail
and under-tail coverts sticking up between them, where they did not seem to be-
long. For a minute or two, the rail stood this way, its back toward the sun. Then
it folded its wings, resumed its walk, and soon vanished into the thicket. This was
my most prolonged view of a wood-rail while I stood unconcealed.

Beside the coffee grove grow some Pejibaye palms, whose tall, slender trunks,
bristling with long, needlelike, black thorns, bear spreading crowns of graceful,
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plumy fronds. The fruits, about the size of plums, are borne in heavy, compact
clusters just below the leaves. When they begin to ripen in June or July, tanagers,
finches, woodpeckers, and other birds flock to feast on them, dropping to the
ground many fragments and half-eaten fruits, and some that are whole.

The wood-rails come from the neighboring streamside thicket to devour these
fragments made available to them by smaller birds, but they are so wary that I have
been able to see them do so only while hidden in a blind. In the course of one
morning, [ witnessed four visits by a rail, whether always the same individual, I
could not tell. It never stayed in the open long enough to swallow what it found,
but each time it hurried off holding the whitish fragment of unripe fruit in its bill.
On the first three occasions it carried the morsel right back into the thicket beyond
the palms, but on the fourth visit, it walked through the edge of the plantation, be-
tween the coffee bushes, taking long strides and looking cautiously from side to
side, then breaking into a run as it neared the bank of the stream, where it vanished
into dense shrubbery. With its long red legs, orange-chestnut breast, big red eyes,
and green-and-yellow bill, how bright the rail appeared as it crossed the open
spaces of the plantation!

Pejibayes are edible by humans only after they have been well cooked, which
is usually done with salt; when raw, they sting the mouth. But birds appear not to
be troubled by the stinging sensation, if indeed they feel it. Dry maize, juicy ber-
ries, and palm fruits are the only foods that I have distinctly seen the rails eat, al-
though doubtless their diet includes a variety of insects, worms, frogs, lizards,
small snakes, and other creatures that they find beneath fallen leaves that they push
aside with their bills. One day, while I watched a Royal Flycatcher, a wood-rail
jumped with a noisy splash into the shallow rivulet above which the flycatcher’s
long nest hung, frightening her from her eggs. Apparently, the rail was trying to
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catch a small fish or tadpole. Gray-necked Wood-Rails that live at the edges of
mangrove swamps are reported to eat crabs.

The wood-rail's nest is a large, compact mass of dead leaves and twigs, mea-
suring from twelve to fourteen inches across the top and, in the bulkier examples,
about nine inches in height. In the top, lined with twigs, is a shallow depression,
in depth sometimes less than the thickness of the eggs it holds. Unlike the nests of
some of the smaller members of the rail family, it is open rather than roofed. It re-
sembles the masses of dead leaves and branchlets that often accumulate in tangles
of vines, and I would not have paid much attention to the first that I found if a rail
had not slipped from it as I approached. The three nests that I have seen in El Gen-
eral were at heights of from six to ten feet in dense, vine-laden thickets or light
second-growth woods. Each contained three large, strongly ovate eggs, about two
inches long by nearly an inch and a half in diameter, which were dull white,
spotted and blotched with bright rusty brown and pale lilac. These markings were
heaviest on the thick end but sparsely scattered over the remaining surface. All
these nests were discovered in the early part of the rainy season, from mid-April to
the first week of July.

On the island of Trinidad, according to Sir Charles Belcher and G. D.
Smooker,! this wood-rail builds a deep bowl of small twigs, dry weed stems,
fibers, and leaves, and lines it with green bamboo leaves. Nests are placed from
three to twenty feet above the ground, or at times eight feet or more above the
edge of a waterway. These authors found eggs from late May well into August, in
sets larger than I have seen in El General. They considered five to be the normal

{. Charles Belcher and G. D. Smooker, “Birds of the colony of Trinidad and Tobago,” part 2,
Ibis, 13th series, 5 (1935): 279-297.
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complement, but they found up to seven in a nest, and, at the other extreme, sets
of only three or four eggs, which they surmised were second layings.

Belcher and Smooker believed that if a nest is touched by a human hand, the
rail sometimes destroys the eggs and deserts it, and this may happen if the sitting
bird is merely suddenly flushed.? My own experience is different. When I found
my first nest, in a tangle of climbing Razor-Sedge in light woods near the coffee
plantation where I saw the rails eat Pejibaye fruits, I measured the eggs. Never-
theless, the rails continued to incubate. On the following day, one watched me
from the nest, while I looked at it from a distance of only three or four yards. Hop-
ing to learn something about the chirincocos’ domestic arrangements, I then set up a
blind and screened it with leafy boughs, which caused the rails to stay away.
When, later in the day, I found the eggs cold, I promptly removed the offending
blind; but still the birds refused to return to their nest.

The second nest, ten feet up in a very dense tangle of vines that draped a
spreading tree, was discovered by a laborer while cutting down light woods to
plant bananas. The rail continued to incubate while he worked, noisily felling
trees. It slipped from the eggs only when he cut two tall saplings so near that they
fell against the vines in the midst of which it sat, hidden from view. When the boy
took me to see his discovery, the rail, who had resumed incubation, remained at its
post while we stood beneath the nest, but unobtrusively vanished when I turned
away to cut a stick to which I attached a mirror that would reveal what the nest
held. Next day incubation continued, at the very edge of the new clearing, where
work had been suspended for the benefit of the rails and the studies that I hoped to
make. But two days later the eggs had vanished, probably taken by some predator.

2. Ibid.
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2. Ibid.
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My third nest, situated eight feet up in a dense tangle of bushes and vines in a
low second-growth thicket, not far from a rivulet, was without eggs when found
on May 18, 1947. By half-past seven on the morning of May 22, three eggs had
been laid. In the following days, I four times found a rail sitting on them, so well
concealed by the leaves that clustered thickly around that I could see nothing of it
except from a single point, where a gap in the foliage permitted a view of its head
from the eye up and part of its bill—nothing more. It sat motionless and stead-
fastly returned my gaze. I never touched these eggs, viewing them only in a mirror
raised on a stick; but by May 29 the nest was empty, with fragments of shells
scattered over the ground below, apparently the work of some mammalian preda-
tor. Because of the premature loss of all my nests, I have never seen the chirincoco’s
newly hatched chicks, nor have I ever met parents leading downy or half-grown
young through the woodland or thickets.

My fragmentary observations at least demonstrate that the wood-rail is a
shrewd bird, not fleeing from its eggs the moment a man comes into view, but
sticking to its post until it is likely that it has been observed, then slipping away
unobtrusively when the possible observer is not looking. I suspect that rails rank
high in the scale of avian intelligence.

While prowling through dense bushy growth across the creek where the
wood-rails live, in May some years ago, I discovered a platform composed of dead
leaves, weed stalks, and coarse bits of vegetation, situated six feet up in a shrub
at the edge of a marshy opening. It measured ten by twelve inches across the top
and was about four inches thick. The top was hard and compacted, as though it
had long been in use, and so flat, without the least rim, that an egg laid upon it
would have been in danger of rolling off. Although canopied above by a tangle of
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vines, it was completely exposed on the side toward the marsh, from the farther
edge of which it was visible.

Surmising that this was a rail’s sleeping platform, after nightfall I waded the
stream and stole up as silently as the tangled vegetation permitted. When in a
favorable position, I threw the beam of my flashlight upon the platform. There,
sitting beneath the canopy of vines, staring into the blinding rays with a big red
eye and nervously twitching its short tail, was a chirincoco, whose sleep I had rudely
interrupted. After taking one good look, I turned off the light and crept away as
quietly as I could.

Next day, I returned to search for the dormitory of this bird’s mate, or its nest
and eggs; but my quest was fruitless. Since the surrounding thicket was so dense
that I could hardly move without opening a path with my machete, and visibility
was limited to a few yards, I might have passed close by what I sought without
finding it. Or perhaps the rail’s mate simply roosted in a bush, without a platform.
In Panama, Alexander Wetmore discovered Gray-necked Wood-Rails resting at
night two or three yards above water, or above the ground close by a stream or
swamp, often in an exposed situation. He also found them moving about at night,
usually in the hour or two after sunset, or while the moon shone.?

Since 1 discovered the sleeping platform, I often wonder, when the chirin
co co song rings out in the night, whether the rails are performing on such plat-
forms or wandering over the ground in the dark. This is one of the many questions
about the life of the elusive chirincoco that will doubtless long await an answer.

3. Alexander Wetmore, “The birds of the Republic of Panamd,” part 1, Smithsonian Miscellane-
ous Collections, vol. 150 (Washington, D.C., 1965).



18. The Flame-of-the“Forest Tree

WHEN I came to Los Cusingos, it certainly did not lack trees. Close by

the site that I chose for my house was a large tract of rain forest that I

was proud to call my own. Possibly some or all of this wooded land

had been cleared and cultivated by the Indians who had left enigmatic
carvings on the huge rock beside the creek. But if the aborigines had indeed cleared
the land, it was so long ago that the forest now looked mature, with such a great va-
riety of trees that, in nearly forty years, I have not identified all their kinds. Season
after season, I have looked in vain for flowers on the lofty crowns of some of them.
Among the hardwood trees grew many tall, slender palms, including Chontas with
straight, columnar trunks propped high above the ground on spiny, spreading stilt
roots. Great woody vines, sometimes as thick as my waist, hung from the massive
boughs of the larger trees or lay coiled upon the ground, brought down by their
weight.

The few trees with colorful flowers bloomed chiefly from March to May, as
the short dry season gave way to the long rainy season. Then the towering Large-
leaved Jacaranda displayed glorious masses of lavender flowers above the forest’s
roof, and the Mayos became a vision of delight in gold and glossy green. But
through the long wet months from July to December, little color relieved the ver-
dure that spread, in varying shades, from the sonorous mountain torrent in front
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of my home site almost to the craggy summits of Cerro Chirripé, which rose above
intervening wooded ridges in the north.

Since color cheers the spirit, I set about to correct this deficiency. In a Guava
tree beside the house I attached a board, on which I daily placed bananas. Little by
little, birds formed the habit of coming for the ripe fruit, until I had an almost con-
stant stream of brilliant visitors: eleven species of tanagers, five honeycreepers, two
woodpeckers, Blue-diademed Motmots, and, in the months of the northern winter,
Baltimore Orioles resplendent in orange and black. Including four less colorful
resident finches, plainly attired Gray’s Thrushes, Lesser Elaenias, Tennessee
Warblers, and rarities such as Red-headed Barbets, Orchard Orioles, and migrat-
ing Indigo Buntings, my feeder eventually attracted thirty species of birds.

As I rode my horse about the valley, I sometimes saw colorful shrubs cluster-
ing around the thatched cabin of a settler. A request for a cutting or seeds was
never denied. I brought back in my saddlebags, and planted around my new house
on the terrace overlooking the river, hibiscus bushes with great red or pink flowers,
Cana de India with broad leaves of red and green, Codiaeum shrubs with varie-
gated foliage, Allamanda vines that bore large yellow trumpets, and, for a hedge,
the straggling Stachytarpheta, whose clustered purple florets attracted a large vari-
ety of hummingbirds.

Although colorful shrubbery was what I chiefly needed, I had room for a few
more trees. From a coffee planter in the center of the country, I received seeds of
the Small-leaved Jacaranda and the African Flame-of-the-Forest tree. I made a
nursery far from the house, on a plot of ground prepared for me by an old man,
who in this manner paid me for its use in the preceding year. When showers were
falling almost every afternoon and the seedling trees were a few inches high, I dug
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them carefully, wrapped the ball of earth around the roots of each in a broad Shell-
flower leaf, and carried them up to the house in my knapsack, a few at a time.
Some were planted on the terrace where the house stood, others on the low, stony
ground between it and the river.

The Small-leaved Jacaranda grew slowly but never flowered, doubtless be-
cause the climate was not right for this tree from northern Argentina. One of the
chief adornments of Costa Rica’s Central Valley during the dry season, this blue-
flowered tree would be a welcome addition to the cultivated flora of El General if
it flourished here. Although no more spectacular than the native Large-leaved
Jacaranda, it could be planted closer to dwellings because it does not grow half
as tall.

The Flame-of-the-Forest trees, or Tulip trees, thrived as though they were in
their native Africa. They shot straight upward so rapidly that when three years old
they were slender, branchless poles about twenty feet high. Then they began to
put forth lateral boughs, heavy with pairs of long, compound leaves that reminded
me of the foliage of the walnut. When the trees were only four or five years old,
compact clusters of pointed, incurved flower buds appeared at the ends of the
branches. Each brown, furry bud was turgid with a colorless, unpalatable liquid
that spurted out when the bud was strongly squeezed. Although far from com-
mon, such water-filled buds are widespread among tropical plants and apparently
protect the flowers, developing in a liquid medium, from the attacks of insects.
When the buds were as long as a finger, each split along the outer side to release
a great, bright red trumpet flower, as large as a tulip. Soon these trees of the
bignonia family glowed with color.

Profuse flowering and fruiting did not retard the growth of the Flame-of-the-

4 SCARLET MACAWS
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Forest trees. When only nine or ten years old, they were from sixty to seventy feet
high, with massive trunks and great, spreading domes of deep green foliage that
made an effective background for the clusters of flamboyant blossoms. Through
most of the rainy second half of the year, the trees continued to bloom generously,
providing just the touch of color needed to enliven the wide, verdant landscape
over which I looked from my front porch. In the dry season, the long, flat, woody
pods split open, releasing masses of thin, winged seeds that the wind bore over
neighboring fields and thickets. After a while, spontaneous seedlings sprang up
here and there, and some survived to flower.

Color attracts color, especially in the tropics. To the bright red blossoms of
the Flame-of-the-Forest trees were added the scarlet, orange, yellow, glittering
green, deep blue, and turquoise of the tanagers, orioles, honeycreepers, humming-
birds, and other feathered visitors that probed the trumpet flowers for insects and
nectar or hunted through the foliage for caterpillars and spiders. What a brilliant
display the birds and flowers made in the bright beams of the rising sun!

Sometimes, when I stood watching the birds in a Flame-of-the-Forest tree
while the sun still hung low above the wooded ridge across the river, a flock of
great Scarlet Macaws came from the east, as though riding down the level sun-
beams. Two by two they flew, with steady, laborious wing beats, their long tails
streaming like slender pennants behind their heavy bodies, their scarlet under-
plumage glowing vividly where touched by the horizontal rays. As the macaws
passed overhead, their raucous shouts made them as objectionable to the ear as
they were pleasing to the eye. Often these flamboyant birds flew directly above
the flamboyant crown of a Flame-of-the-Forest tree, in a gorgeous display such as
one expects of tropical nature.

Sometimes a few of the macaws would settle to rest or eat high in trees at the
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edge of the neighboring forest, where, from the house, I could admire the bright
yellow and blue of their wings, contrasting with the scarlet of their bodies. Most,
however, continued over the crest of the ridge that rose steeply behind the house.
After foraging all day on fruits in the forests to our west, the scarlet birds returned
eastward in the late afternoon, often flying through rain, or beneath gloomy clouds
that dimmed their splendor. Most of the macaws were in pairs that flew wing to
wing, with an interval separating them from other pairs; but the larger flocks usu-
ally contained a few single birds who seemed to be trying to intrude into mated
couples.

Like many trees that grow rapidly, my Flame-of-the-Forest trees did not live
long. Only twelve years after I planted them, those in the rich but stony black
loam beside the river began to die. After all their aerial parts were dead, some sent
up numerous sprouts from their roots. Now I began to pay for the colorful displays
that for seven or eight years they had given me. After they have provided us with
shade, flowers, or fruits for many years, other trees end their bounteous lives by
giving us firewood or timber. Not so the weedy Flame-of-the-Forest trees, whose
wood, although tough, is too soft and sappy to make good fuel or boards. The re-
moval of their leafless skeletons was strenuous, unproductive labor.

One of the dead trees, situated where its sudden fall would do no harm, was
permitted to stand until it rotted away. After decay had softened the branchless
trunk, a pair of Baird’s Trogons came out of the neighboring forest and carved a
nest cavity in it. The male, resplendent in metallic green and violet-blue upper
plumage, vermilion abdomen, and white outer tail feathers, shared the labor of
excavation with his duller mate, and each day he took a long turn on the two white
eggs that she laid in it. These eggs were overrun by Fire Ants, which caused the
interruption of incubation but failed to penetrate the shells. Although the trogons
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continued to warm them for fifty-one days, or three times the normal incubation
period, they failed to hatch. The following year the trogons returned, laid three
eggs, and hatched two nestlings, which were taken by some predator before they
could fly. In four consecutive years, the trogons nested in this stub, each year
carving their chamber lower, as decay reduced its height. All their attempts to rear
a brood failed, but not before I had added to the scientific knowledge of the habits
of these lovely birds.

The Flame-of-the-Forest trees on the terrace by the house lived longer than
those on the richer soil near the river; but, seventeen years after I planted the seeds,
all but one had died. This lone survivor was an exceptionally large specimen of
Spathodea campanulata, about eighty feet tall, with an irregularly ridged and fur-
rowed trunk two and a half feet in diameter at breast height. When covered with
bloom in the wet season, its great, rounded dome was a landmark visible from afar.
Each dry season, when it shed all its leaves and appeared to be dead, we felt sure
that the patriarch had flowered for the last time. But in April or May, when rain
was falling freely again, little green buds would push out from the sides of the
thick, stiff terminal twigs, some distance inward from their lifeless tips. Growing
rapidly, these sprouts soon covered the lofty crown with foliage as profuse as it had
ever borne; and soon it was ablaze with flowers. Thus, for a number of years, the
tree continued to put forth new leafy twigs without becoming taller, although it
continued to increase in girth.

Standing in solitary splendor, the Flame-of-the-Forest tree still attracted a
multitude of small, colorful birds. But no longer did huge-billed toucans with
yellow breasts come from the neighboring forest to rest on its limbs; no longer did
noisy flocks of macaws fly over its crown. These inhabitants of ancient forests,
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along with many others, had been killed or driven away by the flood of hungry set-
tlers that swept down the valley, felled the trees, and shot the larger wild creatures.

Ironically, this highest and longest-lived of my Flame-of-the-Forest trees
stood just where we did not want a tall tree. While it was still of moderate size,
we had built a laborer’s cottage not far from it. Occasionally, the man climbed into
the tree and, with his long machete, lopped off branches that pushed out toward
his dwelling. There was little danger that it would fall on his house in calm weath-
er. But, at long intervals, our sheltered valley, which for years may know only gen-
tle breezes, is visited by a violent windstorm that may attain such intensity that it
blows over trees. As the oldest Flame-of-the-Forest tree grew more imposing, we
became increasingly concerned about what might happen if one of these miniature
hurricanes struck it. Since the tree could not be felled without doing much damage
in the garden, we planned a drastic pruning, in the dry weather when it was leaf-
less. But, before this could be done, fiercely stinging wasps built nests high in the
Flame-of-the-Forest tree and in an avocado tree close beside it. Because these in-
sects might have attacked anyone who began to chop in the treetop, causing his
fall, I would not run the risk of sending up a climber.

Accordingly, the big Flame-of-the-Forest tree continued to flourish into the
twentieth year of its life. In July of this year, while I was briefly absent from the
farm, a violent wind tore away half of the beautiful, elegantly foliaged Diptero-
dendron tree in front of the house, uprooted two Guava trees, destroyed some
Pejibaye palms, and damaged trees that shaded the coffee plantation. Since such
windstorms had been coming only at long intervals, I believed that they would not
afflict us again for many months.

In less than a fortnight, our confidence was rudely shattered. As we sat at
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early supper on Sunday evening, light clouds covered the sky, and the air was
calm. Suddenly a tempest struck the house, driving light rain almost horizontally
against it. The first blast completed the demolition of the Dipterodendron tree.
1 rushed to shut doors and windows, and, when next I looked northward, the big
Flame-of-the-Forest tree was gone! Striking its wide, full-foliaged crown, a gust
had uprooted it, throwing it upon the laborer’s cottage.

It was distressing to think of what could have happened, but, at the moment,
neighboring trees were bending so alarmingly before the gale that we did not dare
to cross the garden and investigate. As soon as the rudest blast had passed, we ran
to the scene of the disaster. The Flame-of-the-Forest tree had demolished the semi-
detached kitchen at the rear of the cottage. Smoke was rising from the open fire.
Our calls brought no response. Was the family pinned beneath the wreckage?
Presently, however, the housewife appeared from a nearby shed, with her little
daughter and a neighbor’s boy. When the big tree bowed menacingly before the
wind, they had rushed out just in time to avoid being crushed. The little girl was
lightly scratched, either by falling boards or by the topmost twigs of the tree. The
rest of the family had not been present when the tree fell.

Two walls of the kitchen had been shattered, and nearly all its roof tiles were
broken, but the main part of the cottage was hardly damaged. While I brought
water to extinguish the fire, my wife, Pamela, rummaged amid the wreckage,
finding that, aside from a few glasses, scarcely any of the simple furnishings had
been broken. After everyone else had left, I stood in the dusk, surveying the ruin
and recalling how, nearly twenty years before, I had planted the tiny seed from
which that great tree had grown. How readily do the things that we start, inno-
cently or hopefully, pass beyond our control! The same depressing sense of our
inadequacy to govern the spreading consequences of our acts had come over me
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once before, as I watched a fire that [ had set to clear land leap its bounds and burn
over several additional acres.

Days of strenuous labor with machete, axe, and poles were needed to cut up
the fallen tree, carry off its branches, and roll away the segments of its thick trunk.
Then the kitchen had to be replaced. For several years after the disaster, this
amazingly vital Flame-of-the-Forest tree was far from dead. Although the stump
was turned sideways and connected with the ground by only a few roots, it almost
covered itself with vigorous green shoots. When removed, they were promptly re-
placed by new growths. Even the short logs from the trunk sprouted, while callus
tissue grew out from their ends, where wood and bark met.

Few trees reward one with such a brilliant floral display so soon after they are
planted as does the Flame-of-the-Forest. But, on the whole, I prefer trees that grow
more slowly, live longer, die more decisively, and are more useful after their sap
has dried. I have planted no more Flame-of-the-Forest trees.



19. Casual Uisitors

EacH year, as days grow short in the Northern Hemisphere, about

twenty species of long-distance migrants, chiefly wood warblers, ar-

rive at Los Cusingos. In addition to these birds, which I can confi-

dently expect to appear between August and November, a dozen
others that have come for the winter, or are passing through on their way Fo South
America, may be found if I search diligently. Then, early in the following year,
three species, the Swallow-tailed Kite, Piratic Flycatcher, and Yellow-green
Vireo, come up from the south to nest, and the Lesser Elaenia arrives, probably
from the same direction. As the sun swings northward, certain migrants that are
rare or absent in autumn pass through in great numbers, including Swainson’s
Hawks, Cliff Swallows, and Olive-backed Thrushes.

In this chapter I shall tell, not of birds that arrive as regularly as sowing and
harvest, but of the unexpected visitors, the real surprises, that I have seen on t‘he
farm, perhaps no more than once or twice. Let us begin with the greatest surprise
of all. The drizzly morning of October 23, 1973, was followed by an aftemcfon of
steady, hard rain. Looking out the window when daylight was alre.ady fading, 1
saw a Magnificent Frigatebird high overhead. Against the dim sky, it was wholly
black; but its long, angular wings made it unmistakable. It came over the forest,
from the south, and, flying steadily, disappeared above the house roof, headed to-
ward the ten-thousand foot continental divide.
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The oceanic wanderer vanished before I could focus my binoculars on it, and,
despite its unique silhouette, I might have mistrusted my identification if I had not,
earlier that same year, seen a frigatebird soaring high above Lake Atitlin in Guate-
mala, a mile high and fifty miles from the Pacific Ocean. Another frigatebird flew
above dry woodlands in the Tempisque Valley in the Province of Guanacaste,
Costa Rica, at a low altitude but well inland from the Gulf of Nicoya. In Hon-
duras, Burt Monroe, Jr., saw a frigatebird four thousand feet above sea level and
one hundred miles inland.! These birds often cross the Isthmus of Panama from
ocean to ocean, following the forty-mile-long canal. This is understandable, be-
cause they are above water all the way, and if high enough they can see both the
Pacific Ocean and the Caribbean Sea at the same time. But what are these marine
birds seeking, or where are they going, when they wander far inland over high,
mountainous country that supplies no food that they are known to eat?

In this high, well-drained valley, where I have never seen a wild duck, I have
noticed only one other large water bird that comes up from the coast. Neotropic,
or Olivaceous, Cormorants wander far up the wider streams that flow down from
the Costa Rican highlands toward either ocean. Rarely, they reach an altitude of
five thousand feet. Traveling by rail between San José and Puerto Limén on the
Caribbean Sea, one sometimes sees them sunning themselves on rocks in the chan-
nel of the turbulent Rio Reventazén. Here on the Rio Pefas Blancas, I have found
cormorants chiefly from July to February, always in the brownish olive plumage of
immature individuals, never in their black nuptial attire. They stand in a statu-
esque attitude on exposed boulders or swim in the rushing current, doubtless in
pursuit of fishes. When surprised, the long-necked birds flap along the surface with

1. Burt Monroe, Jr., “A distributional survey of the birds of Honduras,” American Ornithologists’
Union. Ornith. Monogr. no. 7 (1968): 1—458.
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much splashing, until they gain enough speed to become airborne. Sometimes one
circles up until far above the treetops, then flies off in a straight course, as if bound
for some other river that it sees or remembers.

Hardly less surprising than the appearance of an oceanic bird flying over the
forest twenty-five miles inland and twenty-five hundred feet above sea level is my
failure ever to see here many birds that are abundant on the neighboring wooded
slopes, a thousand feet higher and only a few miles away. Even when the clearings
that they had to cross were fewer and less extensive than they are today, I never
saw some of these species at Los Cusingos. The rare occurrence of a few of them
suggests that no insurmountable barrier prevents their visiting us, and emphasizes
the stubborn adherence of sedentary tropical birds to their preferred altitudinal life
zones. Abundant at slightly higher altitudes, the little Blue-throated Toucanet has
been recorded here only once, on November 28, 1963. Apparently it returned
promptly to cooler heights, for I never saw it again. The only Immaculate Antbird
that I have met here stayed longer, from at least September 6 to September 21,
1958. This almost wholly black follower of army ants is likewise not rare a little
higher in the mountains.

Other birds from the higher hills come slightly more often. Rarely, an Ameri-
can Dipper descends the river from its higher reaches for a brief visit to the stretch
of broken water beside our farm. It wades up to its flanks in the swiftly flowing
current, immersing its head to pluck insect larvae from the rocks, or completely
submerges itself to catch tiny fishes. Occasionally, in the interval from November
to February, I hear in our woods the beautiful, calm notes that Black-faced Soli-
taires repeat more freely in the oak forests above us. Very seldom a Rufous-browed
Peppershrike proclaims its presence in our treetops. Although in this region it is

4 THREE-WATTLED BELLBIRD, MALE
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rarely heard below three thousand feet, in other parts of its vast range the pepper-
shrike lives near sea level.

At long intervals, Blue-hooded Euphonias used to come to eat the berries of a
mistletoe that grew profusely upon an Aceituno tree in front of the house. After
satisfying their hunger, the elegant blue-black, orange-bellied males would pour
forth their rambling songs without set phrasing—a sweet sequence of weak, tin-
kling notes, now high, now low, that drifted unhurriedly down from the treetop
for many minutes together. Since the Aceituno tree died years ago, I have seen no
more Blue-hooded Euphonias here.

In July, 1949, while an arborescent melastome was laden with small black ber-
ries. Scarlet-thighed Dacnises came in numbers to feast on them, even bringing a
well-feathered fledgling, who fluttered his wings vigorously while his mother gave
him berries. How the glossy, blue-and-black plumage of the adult males shone in
the sun’s rays! This invasion was the nearest approach to an avian * irruption,” well
known in the North Temperate Zone, that I have noticed here. Since that notable
visit, I have seen only an occasional Scarlet-thighed Dacnis at Los Cusingos. All
of these five species of middle altitudes arrive so unpredictably that I cannot count
upon seeing them every year.

A somewhat more frequent visitor from higher slopes is the Red-headed Bar-
bet, a bird as solitary, silent, and unsociable as its relative, the more soberly attired
Prong-billed Barbet, is gregarious, vocal, and sociable. Here we have Red-headed
Barbets chiefly from October to March, when both males and females may be seen
eating bananas at the feeder, although never together. In forest trectops they probe
curled dead leaves for the insects and spiders that hide within them, sometimes
holding a leaf beneath a foot while they pry it open. Last February, I watched a

AMERICAN DIPPER B
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female barbet, and then a male, eat the flesh of a shriveled ripe orange that hung in
the top of an orange tree at the woodland’s edge, while a Speckled T‘anagcr perched
nearby, waiting for its turn. In some years, White-ruffed Manakins are not un-
common in our woodland, even in the breeding season, although I have never
found them nesting here, where four other kinds of manakins regl‘.liariy breed, nor
giving the charming courtship displays that, at slightly higher altitudes, the males
perform at mossy fallen logs in the depths of the forest.

At long intervals, large flocks of little Barred Parakeets ha.ve come dow? from
the mountains. Usually they arrive just after sunrise, flying high. After featlng for
many minutes, they rest invisibly in the crown of a tree with dense foliage; tlhcn
scores of them erupt all together, in the sudden fashion of parrots, to fly swiftly
away. When the afternoon sun sinks low, they return northwarc% to\.w.trd the moun-
tains. On certain days, these flocks, ranging in size from a few individuals to hl-m-
dreds, continue to pass for half an hour, often, especially the larger ﬂocl.(s, so high
that the birds are only small, vibrant motes against the sky. At. other times, the?'
fly so low that, with the sun behind me, I can distinguish the hgl:xt green of their
plumage and their short, rapidly twinkling wings. These low-flying flocks T
times circle around to gain altitude, before they head northward toward the high
cordillera. The parakeets fly with the bright, sharp chirping of innumerable small
voices, which call attention to them even when they are hardly more than dark
specks in the sky. On some afternoons a dozen flocks, large and small, pass over or
in front of the house. Barred Parakeets come most often in February, to t.:at tt}e
seeds in the tiny rayed achenes of the Burio tree; butin 1962 multitudes arrl_ved ‘m
July, when they feasted upon the small, black berries of an arborescrj:nt miconia,
and perhaps other fruits. They were shy and difficult to watch while they ate.
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Lately, these diminutive parrots, like other members of their family, have been
coming less frequently, and in smaller numbers, than they did two decades ago.

Another visitor from the higher mountains, chiefly in the dry season, is the

larger Sulphur-winged Parakeet. These parrots arrive in smaller, swifter flocks,
flying lower, the yellow on their wings flashing, shrill voices causing me to look
upward just in time to see them vanish over the treetops. After foraging for a while
in the woodland, they return, as swiftly and noisily as they came, to the mountain
forests where they roost. I have not learned what they eat in the forest at Los
Cusingos, but at higher altitudes I saw them devouring the small fruits of a huge
wild fig tree. Once, high in a mountain pasture, I watched five of them in a great
oak tree. Instead of resting in obvious pairs, preening only their mates, as many
parrots do, the five huddled together and preened or nibbled one another indis-
criminately. At intervals, their peaceful companionship was interrupted by a noisy
squabble, with much wing flapping; but whether they disputed for preferred
perches or for partners, I could not tell. After each brief flare-up, they would
settle down in a compact cluster once more. This behavior suggested that these
little-known parakeets have unusual social habits that would well repay study. Per-
haps the nest is attended by more than a single pair, or they may cluster together
for warmth on frosty mountain nights.

No wanderer from higher altitudes is more erratic and unpredictable than the
Three-wattled Bellbird. The male’s stentorian calls, often sounding more wooden
than bell-like, leave no doubt that he has arrived; but one may spend fruitless hours
trying to glimpse the handsome, foot-long bird, for he perches at the top of one of
the highest trees, where his bright brown body, pure white head and neck, and
three dark, stringlike wattles hanging from the base of his broad black bill are all
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screened from earth-bound man by masses of foliage. In some years, bell_birds are
present at Los Cusingos during certain months and in other year? during other
months; they may arrive unexpectedly at any season. Only oEseR did I hear thf_:m
throughout an entire year; and then they may have nested here, since I saw one in-
dividual in the streaked, greenish plumage of females and young birds: Hr:-wever,
these cotingas that wander down to sea level appear to breed chiefly i highland
forests above five thousand feet, where the males call most persistently in Fhe first
half of the year. Little is known of the nesting of this bird, which makes itself so
conspicuous by its voice. o
All these occasional visitors from higher slopes represent a small minority of
the species that live up there, too few to invalidate the generalization that 1'1.1051:
tropical birds cling stubbornly to the altitudinal life zone where they nest. Of birds
that reside on the mountains over which I look, I have never seen a Resplendent
Quetzal here, nor a Collared Trogon, Band-tailed Pigeon, Acorn Woodpecker,
Highland Wood-Wren, Slate-throated Redstart, White-winged Tanager, (:Jomrnon
Bush-Tanager, Yellow-throated Brush-Finch, and many others that I might find
a thousand feet or so—the height of the tallest skyscrapers—above my home.
Wandering hummingbirds give many surprises. Last Ma;r', while the yo.ung
photographer Paul Feyling was making a nature film at Los Cusmg.n.s, ht? descnbe.d
a hummer that he had photographed at close range. Not recogruzmg. it fr'orn .hlS
description, 1 went to see it. The large hummingbird, resp?endent in glittering
metallic green, deep blue, violet, and purple, was perching just where Paul .had
found it, in a large, spreading shrub of Hamelia patens beside the banana plantation.
After visiting a number of the tubular red flowers, it consistently returned to th.e
same perch, a slender dead twig of the shrub that supplied its nectar. Although it
could be approached closely, I watched long before I saw it at just the proper angle
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to catch a fleeting glimpse of the small, intensely bright, orange-red patch that
clinched its identity as a Fiery-throated Hummingbird—the first I had ever seen
below six or seven thousand feet. Evidently it had come much farther than the
dipper, the solitaire, the dacnis, the barbet, and other visitors that live only a little
higher than Los Cusingos.

This amazingly tame hummingbird repeatedly permitted us to stretch up our
hands above our heads and gently touch its tail. Once it remained on its preferred
perch while I slowly closed a hand around it; but, just in time to avoid being
caught, it slipped between my fingers and fled with squeaky notes of alarm—the
only time I heard it utter a sound. Immediately after this narrow escape from a
brief sojourn in my hand, it was slightly more cautious and alighted on more dis-
tant perches. Soon, however, it returned to rest where I could touch it again. Prob-
ably it had hatched in remote mountains where men never appeared. I surmised
that it was a young bird seeking a territory, and I was certain that, although it had
found abundant food, it would never remain so far below its life zone. After twelve
days, it vanished.

Another rare visitor from higher altitudes is the Green-crowned Brilliant. For
almost a month in late April and May of 1948, a female of this large hummingbird
could be found almost daily in the same part of the forest, and, during part of this
interval, a young male in immature plumage was present in the same area. Appar-
ently, they were attracted by the white florets, displayed between two bright red
bracts, of the Cephaelis elata shrubs then blooming abundantly. Between visits to
the flowers, they caught insects in the air. After their departure, I did not see an-
other of their kind until nineteen years later, when a Green-crowned Brilliant, so
young that its cheeks, throat, and breast were still largely cinnamon, came to stay
in the garden for just one day, in mid-March of 1967. Like the Fiery-throated
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Hummingbird, all these Green-crowned Brilliants were much less wary than are
our permanently resident hummingbirds. Although I could approach the Brilliants
closely, I could not touch them. The Green-crowned Brilliants live at lower alti-
tudes than the Fiery-throated Hummingbirds and probably did not come so far.
The single Green Violet-ear (another resident of the highlands) that I have seen at
Los Cusingos was in view for only one day in January, visiting the red flowers of
Hamelia patens.

In a family of birds renowned for glittering attire, the Brown Violet-ear is an
anomaly. The dull plumage of both sexes is relieved by a stripe of violet-blue on
each cheek and a small patch of metallic green on the throat. Over the years, I have
met a Brown Violet-ear in this valley only at long intervals, and rarely more than
one in a day. Then, early in August of 1976, I discovered that these humming-
birds were strongly attracted to a tall Cerillo tree, bent over into a clear space in
the forest by the vines that burdened it, and heavily laden with small red flowers
with incurved petals that gave them the shape of berries, so that the tree appeared
to be fruiting rather than flowering. Until the tree passed from bloom two months
later, I could depend upon seeing Brown Violet-ears every time I visited it. Often
three or four were in view at one time, with probably more on the other side of the
tree. Sometimes one chased another; but they did not make much effort to main-
tain exclusive territories in this tree crowded with nectar-drinking birds.

After the Violet-ears, the most numerous visitors to the Cerillo tree were
White-necked Jacobins, who also are of sporadic, unpredictable occurrence and
have never been found nesting at Los Cusingos. Strangely, the permanently resi-
dent hummingbirds came to the red flowers much less frequently than these two
kinds of wanderers. The Violet-ears and other hummingbirds shared the Cerillo’s
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nectar with Bananaquits, Shining Honeycreepers, Blue Honeycreepers, and Green
Honeycreepers, without, as far as I saw, trying to drive away these small birds.

In early September, while the Cerillo was flowering most profusely, I found a
Brown Violet-ear plucking nest material from the trunk of a tree in the pasture.
She carried it into the neighboring forest, but did not return for more while 1
waited.

The Violet-ears continued to visit the Cerillo until, in early October, it shed
its last flowers, after which I did not see another for ten months. This tree did not
drop its heavy crop of fruit, many of which were diseased, until late June and early
July of the following year. Like certain other trees that flower profusely and set
many fruits in one year, this Cerillo failed to bloom in the following year; but
neighboring Cerillos did so, beginning in late July of 1977. Soon after this, I found
at one of these trees the first Brown Violet-ear that I had seen since the preceding
October. Where these hummingbirds, which range from Guatemala and Belize to
Bolivia and Brazil, had been in the long interval, I cannot tell.

The rain forests on the Pacific slope of southern Costa Rica and the adjacent
Province of Chiriqui in Panama, now rapidly shrinking, are isolated from similar
forests. The high Cordillera de Talamanca separates them from the Caribbean rain
forests; to the northwest, the Pacific lowlands support lighter woodlands that
endure prolonged dry seasons; while eastward lie the savannas and gallery forests
of Panama’s Pacific slope. In this location, the Valley of El General developed a
peculiar avifauna, notable for what it lacked no less than for what it had. Among
the species confined to southern Pacific Costa Rica and adjacent Panama are the
Turquoise Cotinga, Fiery-billed Aragari, Baird’s Trogon, Golden-naped Wood-
pecker, White-crested Coquette Hummingbird, and other splendid birds. On the
other hand, the valley has no jay; and resident orioles, so abundant in other parts
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of Central America, are lacking here, where only the migratory Baltimore Oriole
occurs regularly and the Orchard Oriole seldom arrives.

With the destruction of forests over much of this region, widespread species
of open country are invading it. Among the first was the Smooth-billed Ani, which
came up from Panama; until 1940, I did not find it in El General, where it is now
abundant. By 1964, the parasitic Striped Cuckoo was sounding its distinctive
whistle in the valley. Five years later, I first saw one of its principal hosts, the Pale-
breasted Castlebuilder or Spinetail, which had long been resident in the savannas
around Buenos Aires de Osa, lower in the Térraba Valley. Here it had been sepa-
rated from El General by extensive forests that have been destroyed by axe and
fire, preparing the way for its advance up the valley. I first saw another parasitic
bird, the Bronzed Cowbird, in 1962, in a neighbor’s pasture. Since then, I have
noticed only one or two others; but the cowbirds will probably increase.

As the sun rose into a clear sky on December 7, 1974, familiar raucous cries
caused me to look upward in time to see a lone Brown Jay fly high over the house
and southward over the forest until it vanished—the first of its kind ever to be seen
here. This aggressive jay of cleared and lightly wooded lands of Caribbean Middle
America has been extending its range, eastward almost to the Canal Zone in Pana-
ma, and over the continental divide to the shore of the Gulf of Nicoya in Costa
Rica. Probably, before long, it will establish itself here, along with Striped Cuck-
oos, Bronzed Cowbirds, and other invaders. Although the Brown Jay has interest-
ing social habits, like other jays it is a nest robber that we do not need here. It is
distressing to see our unique native birds yearly becoming rarer, as their shelter-
ing forests dwindle, while widespread, commonplace species take possession of
the land.

In addition to birds wandering up from the coast or down from the moun-
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tains, and those that are probably the vanguards of invading species, our casual
visitors include long-distance migrants that appear to have deviated from their
usual routes. Since I came to Los Cusingos, I have seen only one Ruby-throated
Hummingbird, one Black-billed Cuckoo, one Yellow-billed Cuckoo, one Gray
Catbird, one male Hooded Warbler, and one or two Bay-breasted Warblers—all,
except the hummingbird, during the spring migration. I would not have seen the
catbird if 1 had not been intently watching a vine of Doliocarpus dentatus, whose
bright red pods were splitting into two hemispheric valves, to release two hard,
black seeds, each enclosed in a soft, waxy-white, sweetish aril attractive to birds.
The silent gray stranger kept itself well hidden in the dense tangle of vines, where
it was swallowing the seeds whole.

How strongly arils, rich in oil, attract birds was impressed upon me two years
ago, when a tall, slender Dipterodendron tree fruited copiously, its flattish pods
opening by two valves to release black seeds partly surrounded by white arils.
Among the thirty-one species of birds that ate the seeds—from parrots and aragari
toucans to vireos and honeycreepers—were Sulphur-bellied Flycatchers, which
nest at higher altitudes in Costa Rica, and northward to southwestern United
States, but are rarely seen here. During the two weeks in late April and early May
when the seeds were available, these flycatchers were among the most constant and
conspicuous attendants at the tree, with sometimes five present at one time. They
were particularly adept at snatching the seeds from opening pods while hovering on
wing, more rarely while perching. As soon as the supply of seeds was exhausted,
they vanished. In the following year, when this tree failed to flower and fruit, I
saw no Sulphur-bellied Flycatcher. In the year after, when the tree flowered again
but bore fruits that were mostly diseased and attracted few birds, I saw only a
single representative of the species.
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No casual visitor gave me a more pleasant surprise than the splendid male
Prothonotary Warbler that, early in the morning of October 22, 1976, I found
foraging over the mossy branches of a dead orange tree. From there he flew to a
neighboring wild fig tree and plucked the pea-sized fruits, one after another. He
did not swallow them whole, as Blue-crowned and Orange-collared manakins were
doing, but mandibulated them to press out the softer parts, then dropped the skins.
Tennessee Warblers, Bay-headed Tanagers, and Silver-throated Tanagers were
eating the figs in the same way at the same time. The Prothonotary Warbler flew
away; but soon he, or another equally yellow male, returned to eat more figs. By
the following day, he or they had vanished, never to be seen again. By the exercise
of faculties that we understand most imperfectly, birds that wander, or are driven
by adverse weather, from their normal migration routes are able to reorient them-
selves and reach their proper destinations. Doubtless these warblers, which found
themselves in an elevated interior valley, promptly flew down to the coast, where
they winter.

The only migratory woodpecker to reach Costa Rica is the Yellow-bellied
Sapsucker, which winters in the highlands above three thousand feet. The winter-
ing sapsuckers are chiefly females. I never saw a sapsucker at Los Cusingos until
the evening of February 12, 1970, when I noticed one clinging to the trunk of a
dead Jacaranda tree. It had a bright red forehead and a whitish throat and was evi-
dently a female. I watched her intently in the fading light, hoping that she would
answer a long-standing question. How do woodpeckers, which usually sleep in
holes that they have carved for themselves in their territories, pass their nights
while migrating?

After clinging motionless for some time, the sapsucker climbed up to a depres-
sion, left by the fall of one of the huge, twice-compound leaves, in the side of an
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upright branch, sixty or seventy feet above the ground. Into this hollow, which ap-
peared to have been slightly enlarged by the removal of bark and possibly also a lit-
tle wood, the sapsucker inserted her abdomen and part of her breast, which seemed
to fit snugly, while all the rest of her body was fully exposed and visible from afar.
Her tail was pressed against the bark below the depression. In this upright posture,
she remained motionless while daylight faded and the crescent moon grew bright.
Finally, her head disappeared, evidently having been turned back and buried
among the feathers of a shoulder.

I looked for the sapsucker on the following evening, but she did not come to
the Jacaranda tree. After that, I did not see a sapsucker for more than two years.
On the evening of March 25, 1972, I found the same or another female sapsucker
clinging motionless in a tall Jacaranda tree, near where the first, now fallen, had
stood. While daylight faded, she rested upright at a point where two thick, vertical
branches diverged, beside (rather than within) the crotch—apparently the most
protected nook she could find. Again, I failed to find her on the next evening.
Doubtless, after a night’s rest, she had resumed her northward journey.



0. The Patient Puffbirds

As I climbed a steep, forested slope at Los Cusingos, on a day in early
June many years ago, a small bird flew up from close beside me, to
vanish among the trees before I saw it well. Looking around, I found
the burrow from which the sounds or vibrations of my footsteps had
driven it. The straight tunnel descended obliquely for twenty inches, expanding at
its inner and lower end into a roomy chamber, lined on the bottom and sides with
large pieces of brown dead leaves. Here rested two spotless eggs that gleamed
whitely in the beam of my flashlight. The mouth of the tunnel, slightly over two
inches wide, was surrounded by a low pile of decaying twiglets, some of which
were thorny, and dead leaves up to a foot long by four inches wide, which appar-
ently had been placed there by the owners of the nest. On the long, leaf-strewn
slope, thinly covered with saplings, shrubs, and small ferns, beneath tall trees that
cast a deep shade, the burrow was so inconspicuous that I would have passed with-
out noticing it if the bird had not flown out. I had never before seen such a nest.
Returning the following afternoon, I stood several yards in front of the bur-
row and stamped a foot. The bird in charge of the eggs flew out, rose to perch
about twenty-five feet up, and repeated, over and over, a high, thin, long-drawn
whistle. When I moved for a better view, it rose still higher and disappeared amid
the foliage—but not before I had seen enough to identify it as a White-whiskered
Softwing.
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One of the thirty-two species of puffbirds that are related to the jacamars and
toucans and confined to the tropical American mainland, from southern Mexico
to northern Argentina, the White-whiskered Softwing is about seven inches long,
with a large head and short, narrow tail. As in other members of the puffbird
family, its stout body and loose, fluffy plumage give it a chubby or puffy aspect,
like that of the Puffin. Although the male is considerably brighter than the female,
in the dimly lighted forest the sexes are often difficult to distinguish. His general
color is warm chestnut-brown or bright cinnamon, paler on the underparts than
above. The female is decidedly more olive and grayish, although sometimes her
breast is tinged with cinnamon. Both sexes are liberally spotted and streaked with
tawny and buff on the head and upper plumage, and streaked with brown and
dusky shades on the breast and sides. Both wear, at the base of the bill, long,
slender, slightly curved, white or whitish feather tufts, which are sometimes in-
conspicuous, but in other lights or aspects stand out like old-fashioned drooping
mustaches, and have reminded me of miniature walrus tusks. A less prominent
whitish tuft adorns the forehead, above the base of the moderately long, strongly
tapering bill, which is downcurved at the tip. The red eyes are remarkably large,
evidently adapted for foraging in dim light. The legs and feet are gray, with two
toes directed forward and two backward, as is usual in the woodpeckers and related
families.

Puffbirds in general belong to that category of birds that are often called
“stupid,” simply because they have adopted a mode of foraging that involves a
minimum of wasted movement and energy, and, in the wild woodlands where
most of them dwell, they have not been sufficiently exposed to man’s destructive
habits to become innately wary in his presence. Singly or in pairs, never in flocks,
softwings live chiefly at midlevels in the rain forest, from fifteen or twenty feet
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upward. They seem never to rise to the highest sunlit treetops. Sometimes one
joins a mixed party of small birds. Their lethargic aspect as they perch motion-
less on a slender branch is deceptive, for they are watching with patient intensity.
Suddenly they dart outward or downward to pluck their prey from leaf or bark,
with a loud “clack” of their strong bill, and carry it back to the same or another
perch, to be devoured at leisure.

The first softwing that I ever met was perching about ten feet above a trail
through second-growth woods in the Caribbean lowlands of Honduras. From time
to time it about-faced, all in perfect silence. Not only did it permit my companion
and me to watch it for many minutes while, at intervals, it snatched small crea-
tures from surrounding foliage, but once it darted straight toward us to capture an
insect in the trailside grass, not ten feet from where we stood in plain view, com-
menting, in voices that it certainly heard, on this bird so different from any that
either of us had seen. In shady clearings near forest, softwings not infrequently
drop down to catch an insect amid low herbage. Their diet includes large or-
thopterons, moths, other winged insects, large caterpillars, spiders, and an occa-
sional lizard, which may be as long as itself. I have never seen them eat berries or
other fruits.

Like a number of other birds of deep forest, softwings stay within the forest
most of the time and hunt on the outskirts chiefly in the dim light of dawn and
evening, thereby lengthening their day and increasing their foraging time. They
make longer excursions, in full daylight, so seldom that birds of neighboring clear-
ings may not become familiar with them. One August morning, my writing was in-
terrupted by a great commotion among the birds in our shady garden. Vermilion-
crowned and Gray-capped flycatchers were making most of the noise, but the

WHITE-WHISKERED SOFTWING P




300 THE PATIENT PUFFBIRDS

voices of many birds of other kinds swelled the excited chorus. I hurried out, ex-
pecting nothing less than a hawk or large snake, only to find a little White-whisk-
ered Softwing, who had wandered out of the nearby forest. While the visitor rested
motionless, it was surrounded by a crowd of scolding or merely inquisitive on-
lookers, “mobbing” it. Whenever the puffbird flew to another perch, Gray-caps
shouted harshly, while hummingbirds darted in pursuit with low rattling sounds,
such as they make when they follow a hawk. Then the whole crowd gathered to
scold the doubtless bewildered softwing in its new situation. Finally, it flew across
a corner of the pasture into the coffee grove, still attended by its persecutors. This
display of hostility to a bird that superficially resembled a pygmy-owl surprised me
the more because owls of any kind have always been so rare here that most of these
birds had probably never seen one. Forest birds, who know the softwing better,
seem never to treat it in this discourteous fashion.

The high, thin whistle or “peep” that the softwing uttered after it left its bur-
row in the hillside is the note that I have most often heard from these birds, espe-
cially when their nests or young seem to be in danger. Occasionally they voice a
long-drawn, weak, plaintive fzeee, which seems to taper to a sharp point. Their
notes are most nearly imitated by whistling through the teeth rather than with the
lips. A more elaborate vocal performance was given by a male who, for hours to-
gether, perched motionless near his burrow with nestlings, while I sat in a blind
nearby. This was a rapid, undulatory twittering, almost a sizzling, in a weak, high-
pitched voice, tweee, tweee twit a whit a whit, tweee, tweee, which often continued
for many minutes without interruption. When first heard, I took it to be the insis-
tent pleading of a hungry fledgling, perhaps a woodcreeper or ovenbird. Not until
I detected the slight vibrations of his bill was I certain that these notes came from
the parent softwing, perching in full view, sometimes holding food. Often I have
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heard the softwing’s thin notes floating down from leafy boughs, where the bird
perched unseen. What a contrast between the softwing’s weak voice and the ring-
ing notes that its more sociable relatives, the dusky White-fronted Nunbirds, pour
forth in a chorus, while they perch in a row on some high branch in lowland rain
forest!

On my third visit to the softwings’ nest on the hillside, I approached cautious-
ly and, looking in with my flashlight, surprised a parent covering the eggs. It sat
facing outward, staring into the blinding beam with deep red eyes. As soon as |
extinguished the light and stood aside, it darted out and flew swiftly down the
slope toward the rivulet, then rose high into the trees on the opposite slope. Sever-
al flies, as big as houseflies, alighted on the eggs when they were left uncovered.

Both parents repeated their thin notes almost continuously when I approached
their burrow on the ninth day after I found it, but they stayed so high in the trees
that I could not glimpse them—behavior that I later found to be typical of nesting
softwings. Peering down the tunnel with my flashlight, I saw two newly hatched
nestlings. Their pink skin was completely naked. Their eyes were tightly closed,
and their short bills curved downward to sharp tips. They moved around rather
actively, evidently trying to avoid the light. Two days later, they had vanished,
probably having been taken by a snake, as the burrow was unaltered. I heard the
parents complaining in the vicinity.

Five years passed before I saw my second White-whiskered Softwings’ nest.
This occurred during the 1948 revolution, when El General was ravaged by Nica-
raguan mercenaries, sent by the government to punish the valley that supported
the Opposition. One day in mid-April, when we heard that these ruffians were
marching toward us—to plunder, burn, and kill, as was their custom—Maria,
who cooked for me, hurriedly carried cooking utensils and tableware into the
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neighboring forest. While hiding them, she saw a small brown bird emerge from
the ground. Going to investigate, I found a softwings’ burrow, containing three
blind nestlings with sprouting pinfeathers. This was the only nest with more than
two eggs or young that I have seen, and likewise the earliest, the eggs apparently
having been laid in the third week of March. Since the rumor that the raiders were
approaching, like other similar ones, proved false, I set my blind in front of the
burrow to watch it.

At dawn of the following day, I entered the blind. As daylight slowly seeped
through the high forest canopy, a rather large snake took form in front of me,
stretched motionless over a rotting log not two yards from the burrow. After an
hour had dragged by, bringing no view of the puffbirds, whose plaintive notes
came from the trees above me, I emerged from the blind to remove the snake. Be-
fore I could reach it, it led. Now I could see one of the nestlings lying, cold and
dead, in front of the burrow. Looking in with the flashlight, I found the floor cov-
ered with freshly dug earth, beneath which the other two nestlings were buried.
I could not decide whether the snake or some other animal was responsible for
this tragedy.

Another five years slipped by before I found my third softwings’ nest. In
thirty-five years, 1 have seen eleven of their burrows in the forest at Los Cusingos.
Most were in slightly inclined ground; only the first was in a steep, but by no
means precipitous, slope, up which I could easily walk. Three were in the sides of
shallow depressions, made long before by the uprooting of a great forest tree, and
now covered by moss and fallen leaves. From a round orifice in the forest floor, the
burrows slanted downward at an angle of about thirty degrees with the horizontal,
or somewhat less. Nine that I measured ranged only from eighteen to twenty-two
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inches in total length; five of these were between nineteen and a half and twenty
and a half inches. In all these burrows, the dilated chamber at the inner end was
well lined on bottom and sides with dead leaves, a refinement rather exceptional
in nesting burrows, where the eggs are usually laid on the bare earth. However, at
least one other puffbird, the White-fronted Nunbird, carpets its chamber with
dead leaves. All but one of the softwings’ burrows (which was deflected by a root)
were so straight that I could easily see their contents when I peered in with a light.

Around the mouth of each tunnel was a low collar composed of coarse dead
petioles, rachises of large compound leaves, and thin dead twigs. Mixed with the
sticks, and overlying them, were usually a number of dead leaves, some fairly
large. Since similar leaves covered the surrounding ground, I could not decide
whether they had fallen upon the collar or been placed there by the softwings.
A similar collar, through which the birds go in and out, surrounds the mouth of
the White-fronted Nunbird’s much longer tunnel in the forest floor. The Black
Nunbird of South America is reported to collect a large heap of coarse dead twigs
over the mouth of its burrow, leaving a passageway along the ground, through
which the birds enter.

The uniformity in size and shape of all the White-whiskered Softwings’ bur-
rows suggests that the birds dig them rather than use holes that they find ready-
made. Yet, with a single exception, I found no freshly dug earth in front of them.
To carry all the excavated material away in their bills, as Prong-billed Barbets and
certain titmice do when carving nest holes in trees, would be a huge undertaking
for these small birds. Possibly, like the Blue-diademed Motmot and Buff-throated
Automolus, softwings prepare their burrows so many months before they lay in
them that the earth which they leave in front no longer appears freshly dug. The
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single burrow before which I found recently moved earth, already well covered
with leaves, was occupied by a pair of softwings who had apparently first tried to
clean out and rehabilitate the burrow where they had successfully nested the pre-
ceding year, only to abandon it to dig a new one forty feet away. Another pair
nested at least twice in the same burrow, successfully in the first year, unsuccess-
fully in the second year. The reuse of old burrows decreases the probability of
finding one that has been recently excavated. ‘

With the exceptions of the early nest with three young, already mentioned,
one that was prematurely abandoned, and one that had been dug out by some ani-
mal just before I found it, each softwing nest that I have found contained two spot-
less white eggs. The eggs were laid from late March to about the end of May, but
chiefly in April. Those that I found, with incubation well advanced, in early June
may have been laid to replace an earlier brood that had been lost. None of my suc-
cessful burrows was used again in the same year, and I found no evidence for
second broods.

Because the softwings were so shy and suspicious, to study how they incu-
bated was not easy. If the terrain and surrounding vegetation permitted, I could
set my brown wigwam blind six or seven yards from the burrow and watch
through binoculars, which required a viewing aperture at least an inch wide; o 1
could place the blind closer and peer with naked eyes through a narrower slit.
Either way, these sharp-sighted birds seemed to detect my presence in it. Leaving
the blind in place for days did not wholly reconcile them to it, at least while I was
within. They often delayed for an hour, and sometimes for several hours, to enter
their burrow while I watched, with all but my eyes or binoculars hidden from their
view. Nevertheless, by matching their patience with my own, during long vigils at
two nests, I learned their peculiar pattern of incubation. Then, at several other
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nests, into which I could peer with a flashlight and determine the sex of the sitting
bird, often without causing its departure, I corroborated what I had earlier found.

The two sexes alternate in the care of the eggs, according to a very simple
schedule, which requires long, patient sitting in the burrow. As in woodpeckers,
anis, Ostriches, and a number of other birds, the male softwing incubates through
the night. He leaves early in the morning, around half-past five, while the light
is still dim beneath forest trees. The eggs remain unattended for about a half hour
to an hour, or much longer if the female is suspicious. Usually, however, she
enters the burrow around six o'clock, or soon after, and continues to incubate
until around midday, or sometimes until after one o’clock—an interval of six to
nearly eight hours. On the rare occasions when the male appears before she leaves,
he does not enter the burrow until after her departure. The eggs again remain alone
until, usually between one and two o’clock in the afternoon, he goes in to begin a
session that will continue uninterruptedly until the following dawn. Never have I
found a male with the eggs between sunrise and noon; never a female after two
o'clock in the afternoon. Because the only nest that I found before the eggs were
laid was destroyed, I did not learn how long incubation lasts.

After the nestlings hatch, naked and sightless, the parents’ schedule changes
completely. Now only the male broods them, while the female, during their first
few days, brings all their food—a division of labor that is, as far as I know, unique
among birds, for usually, if both parents do not begin rather promptly to feed the
nestlings, then their mother broods them while their father brings their meals, as
in hornbills and certain hawks and crows. For the first three days after hatching,
the male softwing continues to leave the burrow in the dim light of dawn, but after
an hour or two he returns, to pass all the rest of the day with the nestlings. On the
day after the young hatched at one nest, I watched from early dawn to midday
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without seeing the male. Emerging then from my blind, I found him in the bur-

row, where he had either remained since the preceding evening., or, as seen?s un-
likely, left and returned while the light was still so dim that I failed to . him. 1
After the nestlings are about four days old, they are brooded Ies:j. confin Tf y
by day; but their father accompanies them at least part‘ of the daytime unltL r:m e;iy-
are about eight days old and their pinfeathers are becoming long. Nocturil.a oo
ing continues for at most a day or two longer; and at one r.w.st. the.nest ings s c::
alone from their seventh day. During the second half of 'thelr tll“n.e in the neTt. t ‘e
young softwings sleep alone. With the exception of s..pecle§ of which thela;:l)u ts:j use
the burrow as a dormitory, burrow-nesting birds dlSCOl’lt‘lﬂue’ nocturr‘aa ro0 ltrlllg
early, before their nestlings are feathered, as 1 have seen in birds a.s dwelge a;sl e
Blue-diademed Motmot, Buff-throated Automolus, and Bough-wmgedh w?tho\:;
Huddled together in their sheltered nest, the young remain warm enoug “; zk
the parental coverlet; and, by roosting apart from them, the adults reduce ; e r; "
that parent and young will be trapped and devoured together by a nocturna prelive
tor creeping into the tunnel’s mouth. If the nestlings are lost, the parents may
other brood. ' ‘
N reaArf::r the nestlings were no longer brooded by night, 1 somcnm;f:s wcrllt wn;l;
a flashlight to look into their burrows in the dark forest. On some nights couh
not see them, because they slept behind a screen of leaves that extended fl'Ol:Il l: e
floor almost to the ceiling, just in front of their nursery chamber. On other nig tf;l ,l
the screen was lower, leaving part of the young softwings exposed, and on slt:
other nights it was lacking. Although I found this screen at all three. bur‘rows t az
I visited in the night or before a parent had arrived in the early morning, i1t was no

consistently present. |
i the
Watching in the late afternoon, I did not see a parent come to arrange
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screen that I found in this burrow after nightfall. Therefore, I concluded that it
had been made by the nestlings themselves. Hoping to see them do it, I looked
into the same burrow at five-minute intervals as darkness fell on the following
evening. On one inspection, I discovered the nestlings making vibratory move-
ments of body and wings. If their feet, which I could not see, were similarly active,
these movements might have piled up the dead leaves that covered the chamber’s
floor and which had been broken into smaller pieces during the weeks when the
softwings had been incubating and attending the nestlings. On this evening, no
screen was formed, possibly because the flashlight had disturbed the nestlings at a
critical time.

With the possible exception of White-fronted Nunbirds, whose long tunnels
defied adequate inspection, no other of the many burrow nesters that I have
studied has made such a screen. Indeed, the unlined burrows of most of these birds
contained nothing suitable for making it.

How this screen, present only at night, helps the nestlings to survive is far
from obvious. Even with a full moon, the inner end of the burrow, in the depth of
the forest, must be dark. Accordingly, the screen would hardly be needed to con-
ceal the nestlings from view. In any case, nocturnal predators commonly hunt by
scent, or some sense other than vision. If the nestlings have a scent (which I never
detected) the leaves that have been in such close contact with them must be impreg-
nated with it, so that the screen would hardly shield them from a mammal that
finds its prey with its nose. Possibly it helps to prevent their discovery by great,
hairy “bird spiders,” or by snakes that detect their victims with their tactile sense
or, like the pit vipers, by heat radiated by birds and mammals. If the screen con-

siderably increases the nestlings’ survival, it should be more consistently raised at
nightfall.
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Of the many surprising features in the life of the jsoftwings, not t}clle leas;tts
the way they feed their nestlings. As we have seen, during the ﬁrst‘ few ;?{s :hee;
they hatch, their father stays most of the time.in the bI.II‘I'O-W, brooding, whi .fi helr
mother brings all the food. She delivers it while standing in the dO{.)rv?ray. wi e
head, or head and shoulders—rarely as much as half her body—.‘msuie, sot a; ;
could not see just what happened. With her mate inside, one might suppt;se t a::
she passed the food to him, and he carried it down to the chamber and fP;f.i l:j e n;:(se(;
lings. However, 1 am sure that, beginning at the age of three d‘ays, theb 11131 ,tn; -
nestlings walk or shuffle up the inclined entrance tunnel, a du.;tance ofa f(:m I ouw
teen to eighteen inches, and receive meals directly from 1‘:he1r motht?r, olr dsa '
food delivered so while their father was absent. And certain observations l€a tI}ll
to believe that they come to the doorway for their food fro‘m the day they ?atc i
When the nestlings were.a day old, their mother took a mmut(.: or o0 to dehw;r -a
small object, which the young evidently had difficulty swallowing, althoug : eir
father could have received it in a trice. On the same day, ‘she brought a very arij
insect, tried for a minute or two to deliver it, then carried it away. Her mate wcl)u
almost certainly have received it, had he been at the doorway. And, as  have ;:ar;
ly seen, White-fronted Nunbirds, still naked and sightless, toddle the lmfth?
their much longer burrows to take food at the entrance from the parents and their
hdpe:r;long hawks, crows, and other birds of which the r?ale brings most Er al}ll o(i;
the food while his mate broods, the female share‘s it with the recently :tc ;:‘
nestlings. I could not learn whether the male softwing ea:ts any fo the food t ath I;
mate brings, but I believe he does not. Early one morning, while a male pelrc e
in front of his burrow on his way to brood day-old nestlings, the female, also on
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her way to the burrow, approached him and seemed to try to pass her food to him;
but he showed no interest in it. Two days later, she tried even more obviously to
give him food that she was bringing to the nest; but again he refused it. Apparent-
ly, during the few days when he stays almost continuously in the burrow with the
nestlings, he finds all the food that he wants on his early morning outing, and
through the rest of the day he fasts, while the young are fed by their mother.

Sometimes, when the female came to the burrow with food, I heard her utter
faint, high notes, which probably served to bring the nestlings up the tunnel for
their meals. Often, however, I failed to hear a note, while watching from my blind
only eight feet from her. Either the notes were too low to be audible to me, or
some other stimulus alerted the young to come for their meals. Possibly the sound
of her wings as she alighted, or darkening the entrance by her body, brought the
nestlings forward. One morning, when they seemed to be very hungry, they called
when a bird of another kind flew past their burrow’s mouth. But nothing that I
could do, such as covering the entrance with a hand, or making a variety of low
notes, elicited a response from the young softwings. Because of the danger of draw-
ing predators to the nest, I did not persist in these experiments.

At two nests watched for many hours, I saw the nestlings receive only animal
food, among which were small lizards; insects, including mantids and moths, with
green, brown, or pink wings; caterpillars; and spiders. Only one item was brought
at a time, and, except the lizards, most were so badly torn or mashed that I could
hardly recognize them. Most seemed to be of kinds that would be plucked from
bark or foliage instead of being caught in the air. Even when newly hatched, the
nestlings were offered, and sometimes appeared to eat, surprisingly large objects.
Once an Anolis lizard about four or five inches long was brought for nestlings only



310 THE PATIENT PUFFBIRDS

slightly over two days old. This contrasts with the behavior (.)f kingﬁs.hers and
many other birds, which adjust the size of the food items to the size of their young,
bringing them larger articles as they grow older. . .

At one nest, I first saw the male bring food when the nestlings were six days
old, and at another, when they were eight days old. Even afterward, he was a pf:)or
provider. In a total of seventy-three hours’ watching at these .two nests, c?verlng
all ages of the nestlings, I saw the males feed them only six times, t%'xree times at
each nest. The two females fed a total of fifty-seven times, and twice food was
delivered by a parent of undetermined sex. Thus, in seventy-three hours, the nest-
lings, always two, were fed sixty-five times, or at the rate of som.ewhat less than
once per hour. Substantial meals compensated for infrequent feeding. _

The rate of bringing these meals was surprisingly variable. On the cv?nmg
when the nestlings in my fifth nest were three days old, their mother c.ontlnued
to feed them actively in the fading light. By six o’clock, when .she “.fas difficult to
distinguish amid dripping foliage, she had brought food eighf times in forty-seven
minutes—the fastest rate that I recorded. On another evening, a female fed her
nestlings after the evening songs of the Great Tinamou, swelling thmugl} the: dark-
ening forest, announced the end of the diurnal birds’ day. The softlwmgs llarge
eyes helped them to detect insects in the dim light. Concentrated fe‘edmg at night-
fall was not habitual, and sometimes the nestlings received nothing in the last hour
or two of daylight. In the forenoon, the highest rate of feeding that I reco‘rded was
nine times in the seven hours between §:30 and 12:30, when the two nestlings were
eight days old. At the other extreme, two fifteen-day-old nestlings were fed only
once between daybreak and 11:00. The rate of feeding appeared to depend, at least
in part, upon the size of the meals. When they were brought frequently, as on the
evening when I watched exceptionally rapid feeding, the items tended to be small.
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One reason why the males fed the nestlings so infrequently, even after they
stopped brooding them, was that when they arrived with food they delayed long to
deliver it. One rainy afternoon, a male sat around, on various perches in front of
the burrow, for nearly three hours before he took to it the object he had held all this
time. One morning I left him still clutching a green insect that he had brought
more than two hours earlier. The females sometimes delayed for from half an hour
to an hour to approach the burrow with food that they brought, but I never saw
them procrastinate nearly as long as the males sometimes did. This hesitancy may
have been caused by shyness in the presence of the blind, but they had already
gone to the nest repeatedly while it stood there. What a contrast between these
softwings and White-fronted Nunbirds, who fed their nestlings while we stood or
sat unconcealed at no great distance from their burrows!

Looking into one burrow, I saw a blind, naked nestling trying to eat the shell
from which it had just escaped, without success, as far as I saw. The empty shells
soon disappear, but I could not learn what happens to them. Although I never saw
a parent carry out a dropping, the nestlings continued to look clean in their expand-
ing plumage. With my face at the tunnel’s mouth, I detected no odor save that of
moldering vegetation. After the young left one burrow, I scraped out the contents
for examination. Among the fragmented leaves that covered the floor crept many
fat white maggots, which may have helped to disintegrate the nestlings’ wastes, for
I found no droppings and scarcely any of the regurgitated shards and other chitin-
ous parts of insects that accumulate abundantly in the burrows of jacamars and
motmots. The litter smelled strongly of ammonia, but this odor had not reached
the burrow’s mouth.

When the nestlings were six days old, dark feather rudiments became promi-
nent on their pink skins. Two or three days later, they bristled with long pin-
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er “feigned injury” or gave any other distraction display. Nevertheless, their obvi-
ous concern for their offspring, and their whole comportment while I studied their
nests, convinced me that, despite their often stolid aspect, they are no less alert
and emotional than other, more demonstrative birds.

My fifth softwings’ nest, which received most of my attention, was only two
yards from a Lowland Wood-Wrens’ nest, a small, roofed structure with a side
entrance that had been built, a few inches above the ground, in a pile of fallen
branches and palm fronds, with which it blended well. I found the wrens’ nest
first, and only after I had visited it several times did the sudden emergence of a
softwing, as I passed its burrow, lead to its discovery. The eggs of the wrens
hatched first, and their exquisite notes and frequent visits with food helped to en-
liven the long hours when I sat watching the burrow without seeing the softwings.
At daybreak on the morning when the puffbirds’ eggs hatched, the young wrens
were safe in their nest. When I returned at noon, they had vanished, taken by a
snake, or perhaps the weasel that I had seen nearby a few days earlier. But the soft-
wings’ burrow escaped predation both on this occasion and through the following
three weeks.

The White-whiskered Softwings’ burrows in the leaf-strewn ground of tropi-
cal forest appear to be excessively vulnerable, yet, of the eleven that I have seen,
six were at least partly successful, producing nine or ten fledglings. This is a high
rate of success for birds of tropical rain forest, where only one nest in five may
escape destruction, usually by predators. The safety of the softwings’ burrows
depends upon their excellent concealment amid the ground litter; the parents’ great
caution in approaching them; the infrequency of their visits while incubating eggs
and feeding young; the habitual silence and invisibility of the nestlings; the ab-
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sence of a strong odor emanating from the tunnel; and perhaps also the screen of
leaves that the nestlings raise in front of themselves after they Az no ¥onger
brooded by night. White-whiskered Softwings belong to a very ancient lineage
that was once more widely distributed over the Earth. One wonders how man.y
thousands or millions of years were needed to adapt them so well to their life in
the tropical forest. It is distressing to think how many other birds, equally well
adapted and equally fascinating, are in danger of extinction before we know how

they live.

21. Flowers, Bees,
Fruits, and Birds

THE melastome family, one of the largest in tropical America, is well
represented at Los Cusingos, especially by woody species, which are
among the most abundant low or tall shrubs and small trees in the old
forest and taller second growth. Melastomes never, as far as I have
seen, attain the stature of the giants of the rain forest; but the biggest species in our
woods, the Cinnamon-leaved Miconia, occasionally grows to be one hundred feet
tall and may have a trunk a foot thick at breast height. Although the wood of this
and other species is hard and durable, it has the great defect of splitting readily, a
quality that has earned for these trees the curious name of canilla de mula (“mule’s
leg”). One that an axeman is felling often begins to fall before it is cut through. As
it bends over, the trunk splits lengthwise, and the severed half “kicks” upward,
perhaps striking an unwary woodsman. Because they split as they dry, melastome
trunks do not make good fence posts, and they are too thin to be sawn into boards.
Among our melastomes, one, Adelobotrys adscendens, is a white-flowered vine that
climbs high into trees, attaching itself by roots. Others are herbs, including the
delicate little Pterolepis trichotoma, which, in December, adorns sterile patches in
the pasture.
The distinctive venation of melastome leaves makes this family easy to recog-
nize. These leaves are opposite, rarely in whorls, and always simple rather than
compound. At the base of the blade, or somewhat above it, from one to three
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strong lateral nerves spring from each side of the midrib and curve around to re-
join it at the tip of the leaf. Sometimes an additional, weaker longitudinal nerve
runs along each margin, without reaching the apex. The longitudinal nerves are
joined by many thinner transverse veins that are parallel and give the underside of
the leaf a ribbed aspect. Between these veins lie finer veinlets that often tend to be
parallel, too, but may form a fine network. Some species bear, at the base of the

. leaf blade or on the petiole, curious hollow lobes that are regularly inhabited by

tiny ants.

The flowers of melastomes are usually white or pink, less often shades of red
or purple. Often they are small and densely crowded in large panicles, but some
species have such large, attractive blossoms that they are cultivated as ornamentals.
The huge genus Tibouchina contains many trees and shrubs that are planted for
their lovely flowers. Especially handsome are the species of Blakea that grow as
woody epiphytes in mountain forests and display large pink flowers of curious con-
struction. The stamens of melastomes also distinguish the family, as their anthers
nearly always open by one or two tiny apical pores, instead of splitting lengthwise,
as most anthers do. Often the anthers have curious appendages whose function can
be clarified only by careful studies of how the flowers are pollinated. The fruits
of melastomes include fleshy berries and dry capsules, in either case with usually
many minute seeds.

A tree of the melastome family that grows abundantly on the sterile hillside
behind our house, but never in the old forest, is the Coronillo, which rarely attains
a height of forty-five feet and a diameter at breast height of six inches. When stand-
ing in the open, it is a handsome tree, with a shapely rounded crown and large,
smooth, elliptical leaves. The brown bark is rough and scaly. The white flowers,

CORONILLO, BELLUCIA COS TARICENSIS B
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slightly over two inches wide, spring in small clusters from the trun'k and thicker
branches, as in many tropical trees with large fruits. Although not big or heavy as
tropical fruits go, the berries of the Coronillo are by far the largest of any r‘n'ela-
stome I have seen. Up to an inch and a half in diameter, they are glossy, Whltl‘Sh,
nearly globular, and are crowned by the five or six persisting calyx lobes, w-hlch
are responsible for the name Coronillo, “little crown.” The soft pulp, filled -qul a
multitude of minute seeds, is pleasantly both sweetish and acidulous, remmfimg
me of the fruit of the Pitahaya Cactus. These fruits have little attraction for birds,
but children sometimes eat them, and horses and Agoutis gather them from the
ground beneath the trees. Apparently, the seeds are disseminated chiefly by ter-
restrial animals. .

The thick, fleshy petals of Coronillo flowers are asymmetric, usually wﬂfh two
curious, irregular projections on the right side, which is the inner side while the
petals are rolled up in the flower bud. The ten or twelve thick, pale y_’ellow anthers
are closely pressed together in a ring, which is interrupted at paE pomt,‘whcre the
long style projects. Each anther has two minute apical pores, directed inward .to-
ward the style instead of opening in a more exposed position. These flowers, which
are present from March to June, have a delicate scent, as of orange bl_ossoms.
Screened by foliage on the trunk and older branches, they are less conspicuously
exposed than the flowers of many other woody melastomes, and they appear to
have greater need of fragrance to attract insects. .

Like other melastome flowers that I have examined, those of the Coronillo
yield no nectar and are rarely, if ever, visited by hummingbirds or burtterflies.
They are frequented by pollen-gathering bees, chiefly the large, furry Black Bum-
blebee and a smaller black bee. While watching these bees fly from flower to flow-
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er, with conspicuous masses of pollen on their hind legs, I wondered how they
extracted it from flowers that seem so reluctant to release it, guarding it in massive
anthers that open by tiny pores situated where they are not easy to reach. I found
it difficult to make the minute pollen grains emerge.

Because most of the Coronillo flowers were above my reach, I did not succeed
in solving the mystery. However, it occurred to me that I might throw light on the
problem by learning how bees extract pollen from other anthers with apical pores.
I turned my attention to an arborescent Large-flowered Miconia that was blooming
at the forest’s edge. Its white flowers, about an inch across, were much bigger than
those of many species of miconias and, accordingly, favorable for observation.
Their five delicate petals appeared ragged or frayed on the right side, which was
inside in the bud, a feature that reminded me of the irregular projections on the
Coronillo flowers. The ten slender, yellow anthers, nearly a quarter of an inch
long, stood up conspicuously in the center of the flower. Each opened by a single
tiny pore, exposed at the tip instead of turned inward, like the pores on the Coro-
nillo anthers. Nevertheless, I found it difficult to shake out the tiny, dry pollen
grains, which under the microscope resembled grains of wheat. I could detect no,
fragrance from these flowers.

The chief visitors to this miconia were the same furry Black Bumblebees that
frequented the Coronillo trees. They flew from flower to flower with great, pale-
yellowish lumps on their hind legs. These bumblebees live in old rat burrows. Not
long ago, a worker chopping down the weeds along the side of the road passing
through our forest fled when angry black bees emerged from the ground, but not
in time to avoid being stung painfully. However, while busily gathering pollen,
these bees are not irascible, and I could watch them closely. Nevertheless, their
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rapid movements were difficult to follow, and I could never dcte‘ct any ;i‘:ol(llen
escaping from the pores. After much watching, I learned that thc?’ seize .the s env er
anthers in their mandibles, one at a time, and pull outward with a v1brat0{-) or
massaging movement. They appeared to extract the pollen much as one milks 2
cow. This treatment left prominent brown scars on the yellow anthers.

The long, slender style that held the capitate stigma above .the anthers some-
times pushed up between a hind leg and body of a p?llen-gathertng bee. ?rolf);bly,
when this happened, pollen was rubbed onto the stigma from a leg. This di nc;t
appear to be an efficient method of pollination, because the bee could procu.re pol-
len without touching the stigma. Melastomes and other plants that attract 1‘n.sc.cts
by pollen rather than nectar necessarily provide a great excess of ’the _fertl‘llzmg
dust to pay for the pollinators’ services. Most of the flowers of this miconia ap-
peared to be pollinated and to develop juicy berries. Whether or not t'hey were fetc'i-
tilized, they lasted but a single day, and by late afternoon all were discolored an:
Shrw:\l:fr the miconia, I gave attention to Lycianthes synanthera, an epiphytic shrub
of the potato family, which grows on the Madera Negra trees t‘hat I p{anted many
years ago for living fence posts, on the shaggy trunks of African Oil Palms, on
forest trees, and sometimes on rocks. On its drooping, crooked, woody branches,
which become six or seven yards long, the Lycianthes bears clusters of lavender
flowers that spring on slender stalks from the leaf axils. The five 'narrow get:lis
spread outward, leaving exposed the five bright-yellow anthers, which, fused si ;
by side into a tube, stand up prominently at the center. The pollen, shed throu.g
apical slits into the top of the tube, can escape only by way of .the narro.w o‘pcnmg
through which the style projects. Although the structure of this flower is different
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from that of melastome flowers, it presents to its pollinators the same problem as
they do: how to extract pollen through a narrow pore.

The Lycianthes blooms profusely early in the wet season, chiefly in May and
June. The flowers start to open as the night ends and continue to expand until past
midday. I marked some twigs and counted thirteen open flowers before sunrise,
fifty-seven by half-past eight, ninety-seven by midday, and one hundred and three
by two o'clock in the afternoon. Their method of opening was interesting. The
edges of adjoining petals are sutured together by tapering, interlocking marginal
cells. To pull apart, these petals must build up sufficient turgor on their inner or
upper faces. They begin to bulge out and separate near their bases. Finally, when
the turgor pressure becomes great enough, they suddenly fly apart at the apex,
then bend steadily outward and downward with visible motion. The whole expan-
sion takes only a few seconds. Flowers that open late on a sunny morning often do
so imperfectly, two or three of their petals remaining stuck together, doubtless be-
cause in the drying air they did not become turgid enough. Whether they open
early or late, all the flowers start to close soon after the middle of the afternoon,
earlier when rain falls than when the sun shines. By nightfall, most are closed.

Since the petals of flowers that have already opened and closed are not sutured
together, they tend to open earlier on their second morning than they did on their
first morning. Most are now discolored. If the corollas do not fall during the day,
they may close a second time in the afternoon. None that I marked opened the
third day. In the morning, the Lycianthes flowers exhale a faint fragrance that re-
minds me of that of the liverwort Conocephalum, which forms flat, branching rib-
bons along shady streams in northern woodlands. Devoid of nectar, these flowers
do not attract hummingbirds or butterflies.
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The same furry Black Bumblebees that visit the melastome flowers are the
chief pollinators of the Lycianthes. They begin to arrive early in the morning, when
the first flowers open and the light is barely bright enough to see exactly what they
do. Steadily they increase in numbers, and well before sunrise many have large
loads of pale pollen attached to their hind legs.

To gather this pollen, the bee curves her body over the top of the anther tube
and the stigma that stands above it, with her abdomen on one side, the ventral sur-
face of her thorax over the pore and stigma, and her head downward on the other
side. Then, pressing her mandibles, which are often closed, against the yellow side
of the anther tube, she vibrates it so strongly that the movement can be plainly felt
in the woody twig on which the flower grows. She rotates around the yellow col-
umn, thereby giving this treatment to different parts, or she flies off a few inches,
to return facing in another direction. She may slide her mandibles upward while
she vibrates them against the anthers. Often, while so engaged, she emits a high-
pitched buzz.

If the flower has just opened, little puffs of pollen escape from beneath her
body, so effective is this treatment. If the flower has already been visited by one
or more bees, the less copious stream of pollen all lodges upon the insect’s ventral
surface; at least, I could see none escape. While a bumblebee is visiting a flower,
one or even two others of her kind may cling to her, eager to share the nutritious
pollen. I never saw a fight result from such massing. The bees’ treatment of the
anther tubes leaves brown marks upon them, which doubtless help the insects to
avoid flowers that have already been drained of their pollen.

While the bee is extracting pollen, some of the grains that had lodged on her
ventral surface when she visited other Lycianthes shrubs would doubtless be rubbed

A LYCIANTHES SYNANTHERA
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upon the stigma, thus effecting cross pollination. But each large shrub bears so
many flowers that most of the time pollen is merely transferred from one flower to
another of the same plant.

To move the pollen from her ventral surface to the pollen baskets on her hind
legs, the bee has several procedures. Most often she does so while clinging to the
flower, or nearby, by both front legs, one front leg, or the front and middle legs
on the same side. Then, whatever legs are left free are moved so rapidly, all to-
gether, that it is difficult to distinguish details; but the end result is that the pollen
that dusted her lower surface and forelegs swells the load on her hind legs.

By August or September, the pea-sized yellowish berries of the Lycianthes be-
gin to ripen. They are slightly sweetish but rather more bitter. They are eaten by
Green Honeycreepers and several kinds of tanagers, especially the lovely Bay-
headed Tanager. The plant employs bees to pollinate its flowers and birds to dis-
seminate its seeds, giving to each an appropriate reward.

Other plants with anthers that open by apical pores are the golden-shower
trees and other members of the genus Cassia. The flowers of certain species have
three or even four kinds of stamens, with anthers of different sizes and shapes on
filaments of different lengths. Often some of these stamens are rudimentary or
sterile. To learn the significance of this diversity requires prolonged, patient obser-
vation of the behavior of the insect pollinators, but the height of Cassia trees often
makes such study difficult.

A Cassia favorable for observation is bacillaris, which may grow into a shapely,
many-branched shrub eight yards high but often blooms when much lower. The
flowers, an inch or more wide, have five bright-yellow petals, which, instead of
falling, persist after pollination, turning straw color. In their midst stand four

CASSIA BACILLARIS P
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hard, solid, almost stalkless anthers, each of which opens by two a_pical pores.
Three much smaller stamens are doubtfully functional, and three more are minute
rudiments. These flowers are devoid of nectar and have only a “polleny” odor.
Black Bumblebees visit these flowers also and appear to be their chief polli-
nators. Sometimes, just after they alight and vibrate the anthers, a dusty cloud
arises from them. Soon the bees bear huge masses of yellow pollen on their hind
legs. The long pistil curves over the bee’s body and doubtless at times rubs over the
pollen basket, scraping some of the grains into the tiny stigmatic pit at its end. A
variety of smaller bees, including stingless Trigona, buzz around these flowers,
gathering pollen, but appear unable to shake it from the anthers. Instead, they col-
lect what is accessible at the pores and sometimes seem to gather it from the stig-
mas, thereby reversing the process of pollination. A bee of intermediate size does
shake the anthers, as I could assure myself by feeling the vibrations in the support-
ing twig. But only the bumblebee is big enough to rub against the stigma and serve
as an efficient pollinator. Probably the solidity of the four functional anthers is an
adaptation to prevent bees too small to serve as pollinators from shaking the pollen
from them; and this might be the explanation of the solidity of the Coronillo an-
thers. Hummingbirds ignore these Cassia flowers, and butterflies rarely visit them.
Later than Cassia bacillaris, the Candelillo, a medium-sized Cassia tree that 1
brought here from other parts of El General, covers its shapely, rounded crowns
with a golden mantle. Through the pastures where it grows, it diffuses a delightful
but elusive fragrance, which I detect chiefly in sunny middays, and in the eve-
nings. These large flowers are also visited chiefly by the Black Bumblebee, but
they are always too high for me to follow details. The Candelillo blooms in August
and September, after which the bumblebees disappear. In mid-September I found
one dying on the porch, evidently from age or exhaustion after a long season of
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harvesting pollen, as I could detect no injury. From late September until near the
end of the following March, I saw not a single one of these big, furry bees.

Hummingbird-pollinated flowers, no less than bee-pollinated flowers, include
species with anthers that open by terminal pores. They tend to be tubular, nectar
bearing, and scentless, rather than open, nectarless, and fragrant, like the bee
flowers. Among them are shrubby heaths that grow as epiphytes in tropical Amer-
ican mountain forests, such as species of Saryria. These white-tipped, red flowers
open downward, so that the hummingbird must hover beneath them and insert its
bill upward into the narrow tube while it sips the nectar. Probably the vibrations
of its rapidly beating wings help to shake the pollen from the pores onto the hum-
mer’s forehead and bill, so that it may be carried to the next flower that the bird
visits. Since hummingbirds are warier than bees, I have not been able to hold the
stems and feel the vibrations.

The melastomes, with their distinctively veined leaves and anthers that open
by apical pores, include many species, such as the Coronillo, Large-flowered
Miconia, and the charming little Pterolepis trichotoma, that open a succession of
flowers day after day over an interval of weeks or months, and some have blossoms
large enough to attract that expert extractor of pollen, the Black Bumblebee. Many
other melastomes, especially species of the huge genus Miconia, have flowers that
are too small to interest the bumblebee, but which open in great masses. At least
six species of Miconia at Los Cusingos bloom simultaneously. One day all, or near-
ly all, of the trees or shrubs of a certain species will be laden with unopened flower
buds, with few or no expanded flowers. By the following morning, they will be
covered with large, richly branched panicles of pure white flowers, exhaling a deli-
cate fragrance. Dozens or scores of trees scattered over the farm—often every one
that I can find—have burst into full bloom on the same day. A day or two later,
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tiny white petals drift down like thickly falling snowflakes, especially when 1 shake
the small trees. The flowers are spent and discolored; only a trace of their fragrance
remains. The multitudes of small, pollen-gathering bees that buzzed around them
for a single day have gone.

These miconias compensate for the smallness and inconspicuousness of their
flowers by opening nearly all at once, thereby making a display visible from afar
and filling the air with fragrance. Prominent among them is the Wayside Miconia,
which ranges from southern Mexico to Panama and western Cuba. It thrives on
rather sterile soil and is perhaps the most abundant woody melastome along road-
sides in El General. After two nearly rainless days in mid-September, 1976, every
one of twenty-five small or large shrubs of the Wayside Miconia that I found at Los
Cusingos was white and delicately fragrant with freshly opened flowers. Even sup-
pressed plants in the shade of thickets had a few flowering panicles on straggling
branches. By nightfall the stamens were becoming discolored, but the minute
fAowers did not close. Soon after sunrise next morning, myriads of tiny petals were
raining downward. Only a few of the panicles, chiefly those at the tops of some of
the larger shrubs, bore buds that would open later. .

After September 18, 1976, I noticed no Wayside Miconia in flower until the
following August 10, when a minority of the shrubs had very few open blossoms.
Again, on August 19, a few flowers opened and were visited by bees, as though
anticipating the grand efflorescence. This occurred the following day. I walked for
two miles along the road down to the broad valley of the Rio General, finding these
shrubs and small trees in fullest bloom all along the way. Those that grew in the
open, with plenty of space, had shapely, rounded crowns almost solidly covered
with white. On distant hillsides they stood out prominently amid the verdure. On
the farm of a friend who had instructed laborers cleaning a neglected coffee plan-
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tation to preserve these shrubs, scores were arrayed in purest white. Among the
swarms of insects that visited all these shrubs were a few domestic honeybees, but
I noticed no bumblebees. The only trees that I found with only a minority of their
panicles in flower were a few that stood at the forest’s edge, where they were
shaded by taller trees. Here one slender Wayside Miconia had attained the excep-
tional height of about seventy feet.

Although the preceding week had been wet, with heavy afternoon showers
sometimes prolonged into the night, the day on which the Wayside Miconias flow-
ered was brilliantly sunny throughout the morning and early afternoon. In the late
afternoon, a hard shower fell, with some wind. In the evening I was distressed to
find that a large branch had broken from the shapely tree beside our entrance gate,
the best specimen on the farm. The small, crowded flowers on many large panicles
held so much rain water that their weight, aided perhaps by a little wind, snapped
off the slender bough. Although the Wayside Miconia is in full flower only one day
a year, it is well worth preserving for that day. I was pleased to see that a fine
example had been preserved in San Isidro’s central park.

Eight days after the grand efflorescence, belated buds opened, again simulta-
neously, on many plants. Here and there, a whole panicle was in flower; nearby,
another inflorescence, that had bloomed earlier, might have only one or two open
flowers. This was a very minor flowering; no Wayside Miconia that I saw was cov-
ered in white, as nearly all had been in the preceding week. On several days in Oc-
tober, a depauperate shrub bloomed feebly while all its neighbors were flowerless.

Other miconias, including the Cinnamon-leaved, the Glossy-leaved, the Fur-
ry, and the Scorpioid (so called from the shape of its inflorescence branches) are
somewhat less tightly synchronized. A few inflorescences may have open flowers
the day before the full blooming, which may occur on two consecutive days on
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different trees or shrubs. Nevertheless, by the third day, it is difficult to find a
single tree in flower. Then, from a few days to six or seven‘weeks later, many
plants of this species will come simultaneously into flower, again for. only a day ‘or
two. Those that have flowered sparingly at the first efflorescence wtll be the chllef
contributors to this second general flowering; those heavily laden with deveiop’ing
berries may have only a few additional flowering panicles; and the same panicle
that bears many fruits may display a few fresh flowers. The abundant Glossy-
leaved Miconia flowered three times in two months. The smaller, shrubby
Smooth-leaved Miconia, abundant in the forest, bloomed profusely from I_)eccm-
ber 21 to December 23, 1976, more sparingly on February 10, 1977, again pro-
fusely on December 18 and 19, 1977, and once more from January 19 to January
21, 1978. '

The main efflorescence of two species rarely occurs at the same time. Each
responds differently to the prevailing weather, or requires a different st:mull?s' to
initiate flowering. If several common species bloomed simultaneous.‘ly, competition
for the services of pollinating insects could become intense. As it is, one wonders
how so many trees of the same species, blooming synchrfmousl?;, ean attr’act
enough small pollen-gathering bees and other insects to fertilize their myriad tl‘ny
fAlowers. Whether they are sometimes self-fertilized would be difficult to determine
experimentally, because they are so small and crowded. In any event, always
enough flowers are pollinated to produce an abundant crop of: ber}'ws. .

Five of our most abundant simultaneously flowering miconias bloom in the
dry season or at the very beginning of the wet season, their eﬂ.lc.)rescence apparen‘t—
ly triggered by occasional showers that interrupt the prev?llmg dryf!ess.‘ Their
main flowering may vary by as much as two or three months in years with different
weather. In all this they resemble coffee, which also flowers synchronously, usual-
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ly nine or ten days after a shower, and repeatedly if occasional, copious, rather
widely spaced showers punctuate the dry season.

About seven to ten weeks after flowering, from late March into June, these
miconias ripen their berries. In spite of simultaneous blooming, these trees and
shrubs ripen their fruits successively, over an interval of usually a month or more.
Although insects may be abundant enough to pollinate the flowers in a day or two,
birds could not consume the heavy crops of berries in such a short interval; many
would be wasted if they matured all at once.

Melastome berries are most abundantly available to birds in their principal
nesting season, from late March to June, and doubtless are among the factors that
cause the birds to breed most freely at this time. Some birds, especially the abun-
dant manakins, rely heavily upon berries to nourish their young; many others
bring them to nestlings in smaller quantities. Even if the young are nourished prin-
cipally with insects, the availability of easily gathered fruits to parents with mixed
diets leaves them more time to hunt insects and spiders for their offspring.

Although melastome berries are most abundant in the principal nesting sea-
son, they are by no means confined to this season. As we have seen, different
simultaneously blooming species flower on different dates, and they ripen their
berries over an extended interval. Together with species that do not flower simul-

taneously, they provide berries for birds through most, if not all, of the year (al-
though melastome berries and other small fruits are much less plentiful toward the
end of the rainy season and through much of the dry season, when few birds that
include much fruit in their diet are nesting, and when the bananas that we provide
for them are most eagerly sought).

Melastome berries are exceedingly attractive to birds. Watching at a low,
widely spreading tree of the Scorpioid Miconia in the pasture behind the house
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and at a tall, slender tree of the same species in the midst of the forest, I have seen
thirty-eight species of birds eat the sweetish, deep purple or black berries, about a
quarter of an inch in diameter. Among these thirty-eight were nine kinds of tana-
gers, including the wintering Summer Tanager; six flycatchers, ranging in size
from the Lesser Elaenia to the big Boat-billed F lycatcher; five finches; four
thrushes, including migrating Olive-backed, or Swainson’s, Thrushes; four honey-
creepers; four manakins; two vireos, including the migrating Red-eyed Vireo; one
cotinga, the Rufous Piha; and three northern wood warblers, the Chestnut-sided,
Tennessee, and Bay-breasted warblers. This last was one of the very few members
of this species that I have seen on the Pacific side of Costa Rica.

Most of these birds plucked the berries while perching. The manakins seized
them as they darted by. The Rufous Piha gathered them either on the wing or
while perching. Even the flycatchers preferred to perch while they ate, but occa-
sionally they plucked in flight a berry otherwise difficult to reach. These birds and
most others swallowed whole berries. But the little Variable Seedeaters, among
the most constant visitors to the miconia tree, and the Yellow-faced Grassquits,
rare visitors, nibbled at berries still attached to the tree. Tennessee Warblers
pierced attached berries with their sharp bills, to extract the juice or small bits of
flesh. Chestnut-sided Warblers proceeded differently, plucking and chewing a
berry before swallowing it.

While wandering through forest and thickets, I too have often eaten mela-
stome berries, just as, long ago, 1 gathered blueberries and huckleberries in north-
ern woods. I prefer berries of melastomes that open a few flowers at a time instead
of all at once, as they tend to be bigger, sweeter, and easier to reach because many
kinds grow on smaller shrubs.

Thus the long cycle is completed. In return for nutritious pollen, bees and
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Othf.?r .msects fertilize the melastome flowers, enabling them to set fruits. Birds
the juicy berries and spread far and wide the small, indigestible seeds fl:om wh'eal:
mor:e trees and shrubs grow to provide more pollen for industriou‘s bees Tll;:'
benign C}"CIC, in which every participant is benefited and none is harmed ‘is i
of .evolution’s finest accomplishments, proof that a blind, undirected ‘r -
which depends upon random variations and produces muc}1 that we ab}?o: C:;sd‘

much that we regard with mixed feeli
ly applaud. ¥ ixed feelings, can also create much that we unreserved-
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acaste has the large, elegantly attired Variegated Squirrel; El General, the plainer
Cinnamon-bellied Squirrel. Aside from some wide-ranging, adaptable species,
mostly of open country, the birds are also different. The avifauna of Guanacaste
is composed largely of species that range up the arid Pacific coast of Middle Amer-
ica far into Mexico, and are found also on the Caribbean slope in dry interior val-
leys that lie in the rain shadow of high mountains. Few of these arid-country birds
extend south of the Gulf of Nicoya, where rainfall increases. The bird life of El
General is more similar to that of the Caribbean rain forests, with differences that
can be attributed to its long isolation by the Cordillera de Talamanca.

The water birds present the most striking difference between the bird life of
the two regions. In the well-drained Valley of El General, I rarely see one bigger
than a kingfisher, never a spectacular aggregation of large aquatic birds. The low-
lying basin of the Rio Tempisque, which flows through the center of Guanacaste,
is famous for its huge gatherings of ducks, storks, ibises, spoonbills, egrets, and
other feathered inhabitants of ponds and marshes. To see some of these birds that
I never meet here, I have, over the years, visited Guanacaste a dozen times, alone,
with students, or as leader of groups of bird-sighting tourists. To my regret, I have
never been able to stay long enough to make careful studies of some of its birds.

I first visited Guanacaste in mid-November of 1937, before I settled at Los
Cusingos. At this date, before the Inter-American Highway made northwestern
Costa Rica readily accessible by road from the center of the country, it could be
reached either by launch up the Gulf of Nicoya from Puntarenas or by air from
San José. I chose the second alternative, and left the capital at half-past six in the
morning. With landings at Puntarenas and Las Juntas, the airplane reached the
village of Las Canas (now called Carias), in southern Guanacaste, an hour later.

Guanacaste was still without the buses, trucks, and smaller cars that now run
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nearly everywhere in the province and spoil much of the pleasure of horseback
riding. The morning after my arrival at Las Casias, I set forth on a hired horse for
Tilaran, in the hills to the northeast. The road leading across the plain, between
wide pastures shaded by scattered trees, was almost everywhere churned up by
the hoofs of horses and cattle and the wheels of ox-carts. Now, at the beginning of
the dry season, the stiff mud was nearly or quite dry, leaving the surface exceed-
ingly rough with the pits and ridges into which it had been tortured while soft
and plastic. These stretches of exceedingly muddy roadway were called pegaderos
(“stickers”), an apt designation, as one readily stuck in the adhesive clay. To avoid
sticking, travelers went around the sides of the worst pegaderos, thereby continuing
to widen them. Some had become very broad.

After a few miles, the road converged with the Rio Cafias, which flowed
swiftly along a wide, rocky bed, beneath noble Espavel, Ceiba, Guanacaste, and
Sandbox trees that shaded and delighted the traveler. The Espavel, which I found
beside all the rivers that I visited in Guanacaste, is a truly impressive tree, attaining
a height of a hundred feet, with a trunk six or seven feet thick and massive hori-
zontal branches, heavy with large, dark green leaves. Its form and habit of growing
along streams reminded me of the stately Sycamores that shade mountain torrents
in northwestern Guatemala.

Leaving the river, the way began to climb into the hills, which became higher
as I approached the main ridge of the cordillera. At a fork, I took the wrong branch
and presently came to a trapiche (an ox-driven cane mill) where men were making
dulce, or brown sugar. They gave me not only directions but a drink of cane juice
hot from the boiling caldron, a welcome gift to a wayfarer who was becoming
hungry and thirsty. I found the people of Guanacaste friendly and hospitable.

€4 HOWLING MONKEY, MALE
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Returning to the fork, I took the other branch and wound up 2 .steep hillside
to a picturesque region of rounded hills and ridges of moderate height, cm"ered
chiefly with light green pasture grass, but with darker patches of forest on the l:ium-
mits and steeper slopes and along streams that flowed thf‘ouglh na.rrow val eys.
Ahead, the cordillera rose with a gentle profile. In the opposite direction, I enjoyed
glimpses of the nearly level, wooded central valley of Guanacaste, stretching away
to the low coastal mountains, blue in the distance. . ‘

At intervals along the road, as nearly everywhere in Guanacaste at this penod,
I met clans of Howling Monkeys. Their pelage was all black, except ic long,
golden brown hairs on their sides. By no means restricted to the heavier, more
extensive forests, they seemed to thrive in small groves and tongues :Df woodland
amid the pastures, and even on the outskirts of the villages, close beside houses. I
heard their loud roaring everywhere. Evidently little molested by ri?an, they
showed little fear of him. I have long wondered why I never saw these w1despread.
monkeys in El General, even while its forests were vast. Perhaps th? early s‘ettlers
ate them all. The more agile White-faced Monkeys, which take ) wider variety {?f
foods, were much rarer than the Howlers in Guanacaste, poss;bly because their
habit of raiding fields of ripening maize caused them to be sh(?t. , ‘

After a leisurely horseback ride of six hours, 1 reached Tilarin, a large wllag&:
inhabited chiefly by settlers from Costa Rica’s Central Vailey‘, whose pale faces
contrasted with the dark skins of the Indians and people of mixed race wh? pre-

dominated in the lowlands of Guanacaste. The village had r.nany pulperias, or
general country stores, and appeared prosperous, but the only mn’ was wretched.

The surrounding country produced cattle, upland riclc, maize, })eans, and
trigo de arley. As a crop new to me, this narrow-leaved variety of Job s-Tears,-of
Oriental origin, more correctly called “adlay,” interested me greatly. The grain,

EXCURSIONS TO GUANACASTE 339

enclosed in a hard, white, glossy shell, resembled the Job’s-Tears that grow wild
along the rivers and are used as necklace beads, but it was only about half their
size. Large bins of adlay were displayed for sale in the pulperias, where I bought
some sweet cookies made of it. Had I not been told their ingredients, I would not
have suspected that they were not made of imported wheat flour, as they tasted
much the same. I was told that, unless mixed with wheat flour, adlay flour will not
rise to make bread, probably because it is deficient in gluten. 1T have never else-
where seen this cereal grown except as a rare curiosity,

At Tilaran I became familiar with the Guanacaste wind, which, during most
of my sojourn, blew steadily and hard from the northeast, driving the remnants
of dissolving clouds that it had swept across the continental divide, to descend in
a fine drizzle on the leeward side. Juvenal Valerio, director of the Museo Nacional
in San José, had given me a letter of introduction to his brother, a storekeeper of
Tilaran. Don Juvenal’s nephew, Carlos Luis Valerio, a boy of sixteen, agreed to
serve as guide and companion on a visit to the Lago de Arenal. At eight o'clock in
the morning, the two of us set forth on horseback beneath the prevailing drizzle.
After riding a few miles, to the accompaniment of the raucous shouts of Scarlet
Macaws and the deep roar of Howling Monkeys, we crossed the continental di-
vide, where my aneroid barometer registered only twenty-three hundred feet
above sea level, and began to descend into the Caribbean watershed. Here, on the
windward side of the range, the forest was heavier, with a lusher, more tangled
undergrowth. Much of this woods had already been destroyed to make pastures,
fields of sugarcane or grains, and banana groves.

My first glimpse of the lake was not what 1 expected. From an elevation, I
looked over, not an expanse of sparkling water, but a flat, yellowish-green meadow,
about nine miles long, set amid low, rounded, darkly forested hills, which rose
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into the low ceiling of gray clouds that covered all the sky. I saw no open water.
After lunch in a hut standing in a pasture above the lake, we rode down to its
shore, where we found two dugout canoes. After bailing out the water, we em-
barked in one. Paddling along a narrow passage that had been cut through floating
vegetation, we reached a broad avenue of naturally open water that stretched for a
long distance parallel to the southern shore.

Our limited exploration revealed that the Lago de Arenal was more a swamp,
with stretches of open water, than a lake. As we paddled and poled along, tall,
slender reeds nodded over our heads. Amid large expanses of grasses, sedges, and
cattails rooted in mud were areas where Water Hyacinths, a bladderwort with
yellow flowers, and the ferns Salvinia and Azolla floated on the water. Other plants
that I recognized were Royal Ferns, a lobelia with splendid red flowers, Marsh
Pennywort, and the orange-flowered Epidendrum ibaguense, a most adaptable orchid
that also grows on dry roadside banks and arboreal ants’ nests. Equally surprising
was the presence of an aquatic begonia.

A male Red-winged Blackbird that flew across the water, the first I had seen
in Costa Rica, was here at the southernmost limit of the widespread species. Many
Tropical Kingbirds perched on tall reeds, watching for insects to fly within their
range. Pale-vented Pigeons rested on the bare branches of some drowned shrubs
and small trees standing near the shore. A Marsh Hawk circled over the marsh.
Now the marsh and surrounding areas have been drowned for a huge hydroelectric
development.

After three nights in Tilardn, I walked down to Las Canas, having sent my
hired horse back to his owner with the mail carrier. I was impressed by the abun-
dance of pigeons in the fields around this village. The very numerous Inca Doves
were evidently recent arrivals from the north, as they were not included in the list
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of Costa Rican birds published by M. A. Carriker, Jr., in 1910.! Continuing to
extend their range southward, they reached the country just west of San José,
where I found a few in 1964. With them around Las Canas were Common
Ground-Doves, Ruddy Ground-Doves, White-winged Doves, and White-fronted
Doves. Red-billed Pigeons rested in the trees.

Wintering Scissor-tailed Flycatchers were numerous. Scores of these lovely,
graceful birds roosted nightly in tall orange trees in the heart of the village, in com-
pany with fewer Tropical Kingbirds. Shortly before sunset they flew into the vil-
lage from all directions, high in the air. Soon they began to settle in the tops of the
orange trees; but, alarmed by the passage of some person beneath them, or seized
by a sudden unrest, they would dart swiftly out again and circle around, before
returning to their sleeping places. Later, at the village of Nicoya, I found a smaller
number of Scissor-tailed Flycatchers roosting amid the dense foliage of fig trees
beside the plaza, along with more numerous Tropical Kingbirds. Years afterward,
I watched Scissor-tailed Flycatchers flocking into the central park of San José, as
darkness fell and the city lights shone out. Although so gregarious at night, in the
morning they disperse. Voicing short, dry notes, they spread over the surrounding
country one by one, flying high overhead like feathered comets with a sunset glow-
ing beneath each wing. Delightful birds!

Another bird that came to Las Canas to roost was the Yellow-naped Parrot.
On the outskirts of the village, at least twelve pairs of these large amazonas slept
in two low, spreading trees. With a flashlight, I saw them resting near the ends of
branches, where they were exposed to the sky and readily visible from the ground.
The two birds of most pairs perched closely side by side; two who may have been

1. M. A. Carriker, Jr., “An annotated list of the birds of Costa Rica including Cocos Island,”
Ann. Carnegie Mus., 6 (1910): 314-915.
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mated rested about a foot apart; and one parrot was quite alone. At dawn they
flew over the village in pairs, wing to wing. Other members of the family abundant
here were White-fronted Parrots, Orange-fronted Parakeets, and Orange-chinned
Parakeets. Parrots, pigeons, and hawks are more prominent in dry, lightly wooded
country than amid rain forests.

Proof that this region was still fairly wild were the King Vultures that I saw
near the village, along with Black and Turkey vultures. Roadside Hawks, Crested
Caracaras, and wintering Sparrow Hawks, or American Kestrels, were abundant,
and Red-tailed Hawks were not rare. In light woods I found my first pair of Ele-
gant Trogons, lovely birds that well deserve their name. Groove-billed Anis were
common here, as everywhere I went in Guanacaste.

At the little hotel in Las Canas I met Don Walter Saborio, who invited me to
accompany him on horseback to the Hacienda Tenorio, where his brother, Don
Luis, was overseer. Our way led northward from the village, over gently rolling
terrain, between pastures and fields of beans, rice, and maize. After fording the
Rio Santa Rosa and the Rio Corubici, we rode for miles through forest, unbroken
and uninhabited. Most of the trees were low and slender. The largest—Ceibas,
Guanacastes, Ceibos, and Pochotes—were widely scattered, notable for the spread
of their boughs rather than their height. Leguminous trees with twice-pinnate
leaves and tiny leaflets were abundant. I estimated the average height of this wood-
land to be sixty or seventy feet, about half that of the rain forest in El General. The
light undergrowth was not difficult to penetrate.

Few trees flowered at this season. A notable exception was the Madrofo,
which grows to be seventy-five or eighty feet high, with a full, spreading crown
and an irregularly furrowed trunk that often sends forth large branches within a
yard or two of the ground. The light brown bark peels off in large flakes that cling,

—
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partly detached, to the smooth, newly exposed bark and give the tree a shaggy
aspect. Above the glossy leaves, the white flowers are borne in large cymes. In
some flowers of each inflorescence, a single calyx lobe is expanded into a broad,
stalked, petal-like, whitish appendage—a development widespread in the coffee
family, to which the Madrofio belongs. These enlarged sepals make the whole
crown of a profusely flowering tree spectacularly white.

At last the rough road passed through a low line of loosely piled stones that
ran through the woods and marked the boundary of Tenorio, a huge hacienda of
some thirty-seven thousand hectares—probably originally a royal grant to some
enterprising conquistador. We continued through unbroken forest for several miles
more, before we came to a region where grassland interrupted the woodland.
Then, for a long distance, we rode through larger or smaller open meadows, every-
where bordered by belts and tongues of low woods, while small clumps or scat-
tered single trees diversified the irregular expanses of grass. The tall, pungent,
purple-flowered mint Hyptis suaveolens grew profusely over all the meadows and
was in full bloom. Resident Meadowlarks and wintering Killdeers flew up as we
passed.

As we approached the big house of Tenorio, the meadows became more ex-
tensive and the patches of woods more restricted. These meadows were said to be
of “natural” origin, which probably meant only that their formation by human
agency had been forgotten. However they arose, they were perpetuated by annual
burning in the dry season, despite which, according to the oldest employee of the
hacienda, the woods had been slowly encroaching upon the grassland. Protected
from fire, the pastures would probably revert to woodland.

After a ride of nearly five hours, we reached the big house. We had risen so
gradually, over level or slightly undulating land, that I was surprised to find my
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aneroid registering twelve hundred and fifty feet, about elc.vcn‘ hundred feet above
Las Cafias. I was made welcome and given a good meal, which included a food new
to me—rtortillas made of castaiias, or breadnut, the seeded variety of the Breadfruit
delicious.

tree‘;;: Ze::r::l morning after my arrival, I rode with one of the hacienda’s cow-
boys up through the pastures on the gently rising land t?ehmd the house. They
covered low, flat-backed ridges, while the woods occupied the valleys l.)etween
them. We rode into the northeast wind, which for the past week hac.i continued to
drive the clouds across the mountains. As the cloud wrack w:qls driven down to-
ward the plains, it broke into very fine droplets, too highly dispersed to obscure
the sun or the blue sky, or to wet our clothes, yet not too tenuous to spread Fhe
beams of the rising sun into a brilliant rainbow. The great, vivid ar<:,h rose high
into the blue heaven, with one end seeming to rest on the distant plain far below
us, the other on the forested lower slopes of Volcin Miravalles to. the northwest,
while the rounded Cerro Cuipilapa was framed within it. It continued to accom-
pany us, on our left, for the whole of our ride up through the-palstures,

After riding for nearly two hours, we reached the upper limit of the pastures,
at an altitude of about three thousand feet. From this point onward, the slope of
Volean Tenorio rose much more steeply. Tying our horses, we continued O.ﬂ foot
through the forest that clothed the six-thousand-foot volcano to its summit. I.ie}:
neath the light canopy spread by the slender trees, the ground s so open, Wit
few ferns, dwarf palms, low herbs, or obstructing vines, that we climbed up near-
ly a thousand feet without once using our machetes to open a passage. I had never
elsewhere seen tropical forest so easy to penetrate. The CI‘OWI:IS of the trees bore a
light growth of mosses and larger epiphytes. We saw few birds, but hardly had
time to search for others. After this climb through the forest, we returned to our
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horses and rode down through the meadows, with almost the whole of Guanacaste
spread before us, from the Gulf of Nicoya to the Nicaraguan border.

Within the memory of man, Volcan Tenorio has been quiescent, but it would
be hazardous to call it extinct. After centuries of inactivity, Arenal, the next vol-
cano to the southeast, suddenly awoke in 1968 in an exceedingly violent eruption,
with incandescent gases and lava flows that destroyed forests, villages, people, and
animals. Although the cone of Miravalles, the next volcano northwest of Tenorio,
has long been inactive, the many fumaroles and solfataras at its base are proof that
its fire is not extinguished. Miravalles is followed by the active volcano Rincén de
la Vieja, which in turn is succeeded by the dormant Orosi, near the Nicaraguan
border. As Miguel Salguero points out in his recent book, Volcanes de Costa Rica,
the volcanos of the Cordillera de Guanacaste have been much less thoroughly ex-
plored than the far higher volcanos of the Cordillera Central. Remoteness from the
older centers of population, forbidding cliffs and steep slopes of shifting rocks,
scarcely penetrable vegetation near the summits, violent winds and sudden rain-
storms make the ascent of some of these Guanacastecan volcanos a hazardous,
exhausting undertaking.?

A family of four Rufous-naped Wrens lived about the big house at Tenorio,
hopping over the porches and entering a nearby ruinous hut in search of insects.
They had nests in two of the four compartments of a dovecote mounted on a pole
in the dooryard, and a pocket-shaped nest with a side entrance in an orange tree.
Nevertheless, they were building a fourth nest in the top of another orange tree,
close beside the porch. In the evening, all four of these big wrens retired into one
of the nests in the dovecote. When I shook them out for a recount, they entered the
finished nest in the orange tree. When, after much shaking, I persuaded them to

2. Miguel Salguero, Volcanes de Costa Rica (San José: Editorial Costa Rica, 1977).
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leave the orange tree, they returned to the dovecote. Along the roadside near Las
Canas, I watched three of these wrens enter at nightfall a bulky nest in a bull’s-
horn acacia tree, inhabited by fiercely stinging ants. In another nest, similarly
situated, two retired to sleep.

Years later, on the Nicoya Peninsula, three Rufous-naped Wrens pmtested
with harsh, grating and mewing notes while I examined their nest with three eggs,
also situated in a spiny acacia tree. The same three were present when I returned
an hour later. I regretted that I could not stay to watch this nest after the nestlings
hatched, as I had little doubt that the third wren would help the parents to feed
them. Such assistants have been found in the related Banded-backed Wren. In an-
other family of Rufous-naped Wrens, I watched one member preen another, while
a third rested nearby. In Guanacaste, this wren is called salta pifiuelas, or “jump
the Pifivela.” The Pifiuela is a bromeliad or wild pineapple with long, narrow
Jeaves, armed with recurved marginal spines, that stand upright in close clusters.
Planted in a compact row, the Pinuela forms a hedge, much used in Guanacaste,
which only a wren or some other equally agile small animal can penetrate.

Another bird that slept near the house at Tenorio was the Crimson-fronted
Parakeet, which flew in great, noisy flocks, and roosted among clusters of coconuts
in the tops of tall palm trees, as, in a later year, Eugene Eisenmann found them
doing at Almirante in western Panama. At sunset, scores of Montezuma Oro-
péndolas arrived in long, straggling flocks to roost in large mango trees in a neigh-
boring pasture. Early next morning, they departed in the same fashion. I was sur-
prised to find these oropéndolas, so common along the Caribbean slope of Central
America, here on the Pacific side. Another Caribbean bird, the big, noisy Brown
Jay, was also prominent at Tenorio. I saw it at Tilaran, but failed to find it any-

RUFOUS-NAPED WREN, BULL'S-HORN ACACIA | 2
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where farther west. These two birds of the wetter eastern s‘ide ofl(iiei:::: :::;811::
seemed to “spill over” to the opposite side wf.lerc th1.: contfrc:e.anrtaﬂerc o
but their westward advance was stopped by increasing arl lt‘). s
the Brown Jay mingled with the equally big and .raucous Whl::::,a:z g o]
Jay, widespread in Guanacaste and along the Pacific slope nor

With its blue-and-white plumage and high crest of forwardly curved feathers, 1t1s
ith its -and-

bird. ) )
) Spej:::tc‘:l:;ree nights at Tenorio, I rode back alone to Las Canas, where, the fol
e
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FOD e 0d level valley of the Rio Morote, between steep, wooded hills. The
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o an-::hit'.c:t:‘tural gem, the strength and sincerity of its construction con-
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I
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shee :
in Costa Rica. Since Nicoya lacked an inn,

office of a lawyer, to whom a government emp
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0\: Here the Rufous-tailed Hummingbird, which favors clearings in ra:l E d,
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white Barred Antshrike and his plain rufous-and-buffy mate were abundant in the
thickets, where many Long-tailed Manakins and Slate-headed Tody-Flycatchers
lurked. Rufous-naped Wrens, Banded Wrens, Lesser Ground-Cuckoos, and many
other species were evidence that the avifauna of the drier side of Central America
prevailed here.

At Nicoya, as at Las Canas, Orange-fronted Parakeets flew in large, noisy
flocks, which separated into pairs as they settled in trees, where mates perched side
by side and preened each other. By late November, they had started to dig their
nest chambers in the large, black, arboreal termites’ nests so numerous in this re-
gion. I found three pairs so engaged, at medium-sized termitaries well up in road-
side trees. They started to dig into these structures at a point on the side, below the
middle, and directed their entrance tubes upward, as trogons do. Clinging below
the termitary and biting into it with thick, powerful bills, the members of a pair
worked alternately, for five minutes to a half hour at a stretch. While at work, they
appeared to eat things they found in the termites’ nest, doubtless the insects them-
selves, although I could not see this clearly. While one member of the pair toiled,
the other perched quietly nearby, at intervals yawning, as though bored by in-
active waiting.

I spent considerable time watching two of these pairs. After the pair at Las
Canas had worked for about an hour, another pair flew into their tree. In the lively
fray that now began, all four parakeets joined, fighting with bills and much loud
chattering. I feared that, with those strong beaks, they would injure each other
severely; but, after five minutes of intermittent conflict, one pair flew away, with-
out any of the combatants having suffered obvious injury. With the retreat of the
invaders, the resident pair—as I believed them to be—perched side by side and
affectionately preened one another’s plumage. Soon after this, I left. When I re-
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turned late in the morning, work had stopped; but one parakeet perched near the
i ing it.
termﬁ;{;eg;agnfrio, Luis Saborio had shown me a newly published geography
of Costa Rica that contained an account of the “Volcé'n” Barra I-'londa f)n T:he
Nicoya Peninsula. The description convinced me that this volcano, ’If such it ;»:;;
differed greatly from any volcano I had seen. Moreover, the mountams. we;t 0 e
Rio Tempisque and the Gulf of Nicoya were not known to be volcamg lfo sfeNi-
my doubts, 1 resolved to visit Barra Honda on my way down to the Su OAM
coya. Leaving the village of Nicoya on foot at dawn, 1 took th‘e road to‘f ::nfta t 1
After crossing a ridge about a thousand feet high, cov‘ered with beautifu X (l)lres}; :
came to a pretty little woodland stream, whose pellucid water, charged wit h:lu; a
I took to be carbonate of calcium or magnesium, had formed a ?eru::s of s : 0:
basins with smoothly rounded rims. As it flowed down its steeply 1f1clmed bed, the
water trickled charmingly from one basin to the next. The d.»eposn of hard, (liJlulf-
gray stone that covered the sides and bottoms of these basins als? sheathed the
roots of trees that the water bathed. In places the rims of the basins had gro'wn
outward in foliaceous expansions or shelves with irreglularly scalloped marg;ns,
blue-green in color, which reminded me much of the lichen Cora. Beneath t es;
shelves small stalactites hung. Unfortunately, 1 carried no camera to photograp
i ing rivulet.
" e\:ﬂ";l::?:il:agll; I reached the hamlet of Barra Honda and looked up at tht? moun-
tain of the same name, I beheld a steep, nearly straight rampart about a rml.e lo;'lg.
Its lower slopes were wooded; above the forest, on the eastern half, were hlg?‘kor-
bidding cliffs; above the cliffs, a treeless expanse of grass. It looked more like .a
mesa or table mountain than a volcano. Don Pantaleén Diaz, who gave me }Tos;n-
tality in his humble cabin, found an Indian who knew the way to the summit but
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was reluctant to guide us there, perhaps suspecting that I was a government agent
looking for illicit stills. However, after a careful inquiry into my motives for wish-
ing to climb the mountain, he agreed to lead us up. Near the top, We passed over
hard, white limestone with a conchoidal fracture and sharp, irregular edges and
points, which promptly cut a toe of Don Pantaleén’s small, barefoot brother, who
had to stay behind, along with our barefoot guide, while Pantaleén and I continued
to the summit. This harsh rock was concealed by tall, coarse grass, through which
we advanced with great caution, feeling rather than seeing our way, for a fall could
have been disastrous.

Leaving the open summit and its wide outlook, we descended into the forest
that covered the tablelike mountain a few hundred feet lower. Without our guide,
we might have searched long without finding the fissures in the rock. The one that
he assured us was the largest was about ten by twenty feet at the mouth and ex-
tended vertically at least fifty feet into the ground. From this cavern issued a gas
with an unpleasant odor, which was neither that of hydrogen sulphide nor that of
sulphur dioxide. From the depths of the cavity came a continuous, fine, shrill
whistle, as of gas escaping under pressure through a narrow orifice. We were
shown another large hole and several slender fissures, but not the depression from
which, as we were told, the gas escaped with sufficient volume and force to sway
the boughs of the trees. Clearly these were sinkholes, such as one finds in many
calcareous formations, rather than volcanic vents; but I cannot explain why so
much gas issued from them.?

3- Recently Cerro Barra Honda was declared a national park, well described by Mario A. Boza
in Los Pargues Nacionales de Costa Rica (Madrid: Centro Iberoamericana de Cooperacion, 1978). The
numerous orifices in the top of the mountain lead by deep, more or less vertical shafts into caverns that
are often spacious but not joined together. Some have picturesque limestone formations. Perhaps the
noise and odor that issue from some of them are caused by hordes of roosting bats.
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In the 1930s, by far the best way to travel in‘ the more sp?,rsel)l’ settt:;(l ;a);ilr;cz
of Costa Rica was by horseback. Without a horse, it was more difficu t_,da .
he many rivers, which when swollen were less dangerous to'rl ers e
;I::is:s:rians. After bathing in the river and eating an early su;f)p;:lr gi(l’);r;ca:n :; .
leén’s house, I set off on foot for Las Letras, near the mouth of the e —
The broad road, rough with mud that had been churned up and :ar e:nd,SOCks <
the winding river four times. At each ford I removed puttees, s oe:;ld e
keep them dry. After wading across the last ford, I lost my wlay, .
difficulty found it again. Night had fallen, and las I groped a (;ng gy
road with a flashlight, I stepped up to my knee into a puddle of so i
1
" tlgllt:':clh:(:g ttl(:: llfaﬁitf(:)(;tf;sy lLetras, I was told that the laun‘ch for Punta-
renas \:ould not leave until three o'clock in the morning, when lt}he tnc:]e u;: f:::;
able. I stretched out for a nap upon a huge squared.log, one of t e n;; ey Sta}; e
there for shipment across the Gulf. At about Fwo in the mom.mg,the :i e
Joad hogs into the Jaunch that had moored beside the bank during i t;ke e
advised not to embark in this boat but, for a more comfortable voyage,

1 i ing was in progress.
mhcr;l::ri:;vﬁefst‘?:;ict)?:;t,gthey ﬁllef:l tli: second with pigs, too, at %east ﬁf;y }c:f
them, in the hold and tied over the deck. Th.erc w;s r;cp3 rlefr:nﬂefdi:I Ii::::yt:) rli:ii;hw::a vtc:;
hogs. After we passed out of the est’uary into the Gu X 335ide i

i nting northeast wind, struck the small boat bro =
Talseﬁlz\}; t\l:"iel:lt;l:ei:hile gwatfar entered through the scuppers and washed over th:
gefk Hogs broke from their moorings and slithered into the narrow s;?a;:e ;'{es.er:ﬁc

: the stern. Before we reached Puntarenas, at tf:n o'clock in .
f:l;rij;:ntg:;:ta;f the passengers, including the owner of the pigs, were feeling
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rather sick from the movement and the stench. A most unpleasant ending to my
pleasant and exceedingly interesting sixteen days in Guanacaste!

From Puntarenas, I took the electric train up to San José, then returned to
Vara Blanca on the northern slope of the Cordillera Central, where I remained

until the following August, studying the Resplendent Quetzal, Blue-throated
Toucanet, Prong-billed Barbet, and other birds of the highland forests.

II. THE RAVAGED PROVINCE

Twenty-eight years passed before 1 again, in 1965, visited northwestern Costa
Rica. During the following decade, I saw much of the region, from the ground and
the air. Between my first and second visits, the Inter-American Highway was built
through the length of Guanacaste, and from it lateral roads had been made, or were
under construction, through much of the province. Everywhere I went, including
the Peninsula of Nicoya, 1 was appalled by the destruction of the woodland.
Where extensive forests had grown not long before were now wide, machine-culti-
vated fields of upland rice, maize, cotton, and other crops. Vast areas had also been
cleared for raising beef cattle, of all forms of food production that which gives the
least for human consumption in relation to the land and energy expended and is
ecologically the most disastrous. While agriculture increased, severe, prolonged
droughts blighted Guanacaste’s crops and forced cattlemen to reduce the number
of their starving cattle.

Here and there, usually far from the highways, stands of more or less undis-
turbed woodland remained. Beside one of these tracts, on the Hacienda Taboga
near Las Canas, [ camped, for a few days in March, with a group of graduate stu-
dents and professors who were taking a course in “Fundamentals of Tropical Biol-
ogy.” Our tents were set in a pasture shaded by noble Saman trees, whose mas-
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i i i b-bobwhite
From open fields and light woods rings the high-pitched, bright bo
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of the Spotted-bellied Bobwhite. These quails with boldly patterned underparts
travel in small coveys, which usually fly rapidly beyond view the moment they see
a man. However, a flock of eleven that I met in an open copse near the Pacific
Ocean permitted me to follow rather closely while they foraged, walking in wide
circles through the sparse undergrowth. After a while, they all squatted down on
the dry, fallen leaves to rest. In this flock, as with Marbled Wood-Quails that I
have watched, I noticed no indication of a “peck order.” All foraged in perfect
amity.

Another cheerful sound is the spring o’ the year of the Common Meadowlark,
which lives in the open pastures and has a song very much like that of its northern
relatives. Pleasant, too, are the high, clear notes of the abundant Brown-crested
Flycatchers. Unlike many birds, they nest in the midst of the dry season. In early
April, I found one of these flycatchers incubating four eggs in the deep, hollow
center of a massive fence post. Another pair were feeding well-grown young that
already followed them about.

Often heard, too, in the shrinking Guanacastecan woodlands is the accelerated
rattle or roll of the Black-headed Trogon, which may be harder or softer, but seems
never to be as mellow as the similarly accelerated song of Baird’s Trogon, which
replaces the Black-headed farther south, where the woods become more humid. At
Hacienda Taboga in March, I found seven of the violet-tinted, yellow-bellied

Black-headed Trogons noisily engaged in the business of forming pairs. They did
not attack each other—which I have never seen any kind of trogon do—but they
pursued one another through the tall forest, pausing to call while perching close
together. The females’ calls were lower and drier than the males’. Like the para-

keets, these trogons often dig their nest chamber in the heart of a hard, black,
arboreal termitary.
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Another bird that nests in termitaries is the White-necked Puffbird. In March,
I found a pair of these large, heavy-billed, boldly patterned, black-and-white birds
digging into a big, black termites’ nest, thirty feet up in a crotch of a leafless tree
in light, open woods. They took turns at clinging to the side of the termitary, be-
low the shallow depression they had made, and pecking audibly at the bottom of
the hole, while small, black fragments fell to the ground. Their spells of work
lasted from one to eight minutes. These birds were silent, except for the weak, dry
notes that, on several occasions, the resting bird uttered as its partner flew from a
perch beside it to resume work at the termitary. During the hour and a quarter that
I watched, standing nearby without concealment, the puffbirds seemed to ignore
me. Even the passage of a motorcar beneath one member of the pair did not make
it move from its perch.

Five years later, I returned to Taboga to find that this fine sample of Guana-
castecan forest on land with a high water table was being devastated by the axe.
Another large tract of forest, near the station of the Organization for Tropical
Studies at Palo Verde, was, at the time of my last visit, burning in many places,
from fires that appeared to have been deliberately and repeatedly started. I won-
dered how the birds of Guanacaste could sing so cheerfully when the destruction
of their habitats was threatening their extinction.

Although I found many water birds on a marshy area with large expanses of
shallow, open water at Hacienda Taboga, and on a similar marsh in front of the
station of the Organization for Tropical Studies at Palo Verde, I saw most when |
went to Guanacaste, in March of 1973, as part of a survey of possible sites for
national parks and nature reservations that the Tropical Science Center of San José
conducted for the International Union for the Conservation of Nature and Natural

4 WHITE-NECKED PUFFBIRD
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ered with the drying remains of Water Hyacinths.
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This lake provided one of the finest displays of water birds that T have ever
seen. Fifty Jabirus stood on a low, grassy island in the midst of the water, with at
least as many more scattered around the shores and in the shallows. I had not seen
this many of these great storks in five weeks of voyaging along the rivers of Peru-
vian Amazonia. About a hundred Northern Shoveler Ducks floated in the water,
and in the distance we discerned huge flocks of Black-bellied Tree-Ducks and
wintering Blue-winged Teals. I counted thirty-four Black-necked Stilts, forty
Whimbrels foraging in a compact group, and a score of Roseate Spoonbills. North-
ern Jacanas, adult and immature, were too numerous and mobile to count. Wood
Storks, Great Egrets, and Limpkins waded in the shallow water. A large flock of
Semipalmated Sandpipers ran over exposed mud at the water’s edge, busily pick-
ing up objects too small to identify. Amid the multitude of birds I detected a few
White Ibises and an American Avocet, which was apparently the first to be re-
corded so far south.

All around this lagoon, as at every other marsh and pond that we visited in
Guanacaste, many cattle and horses grazed, leaving the mud flats honeycombed
with their hoofprints. Our visit was too brief to determine their impact upon the
water birds, whether by fouling the water they had an adverse effect or perhaps
increased the number of small aquatic organisms that the birds ate. Probabl y they
trampled nests of some of these birds.

For the following day, we planned a voyage down the Rio Tempisque in
Keith’s green fiberglass boat with an outboard motor. For safety, the boat was
locked up in Puerto Humo’s tiny jail, which at the moment was without a prisoner.
Unfortunately, the policeman had gone to Santa Cruz with the key in his pocket,

and the boat was unavailable. We spent the morning watching land rather than
water birds.
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By the following morning, the policeman had returned with the key. Keith,
Alfred, and I started down the river early, with a falling tide to help us onward.
Opposite Isla de Pajaros (“Bird Island”), we found about three hundred Wood
Storks and a few Roseate Spoonbills in tall trees along the river bank, resting idly
at eight o'clock in the morning. Landing, we pushed in through low mangroves and
other small trees on this little “Bird Island,” where Keith had been studying the
nest life of the storks and spoonbills. Apparently because of insufficient rain, near-
ly all the nests had been abandoned early in the year. The only young birds we
found were two well-grown Wood Storks in the same small tree, but possibly from
neighboring nests. What ugly creatures they were, with sparse down on their
black-skinned heads and necks! Keith had built a tower to overlook the nests on the
island, but somebody stole all the lumber of which it was made.

From Bird Island we continued downstream on the swiftly ebbing tide. The
estuary became very wide, and in its midst was a large, recently formed island
overgrown with low shrubs and trees. Among the birds foraging on exposed mud
around this island were a multitude of Black-bellied Plovers, less numerous Semi-
palmated Plovers, many Semipalmated Sandpipers that seemed fearless of us and
our boat, many Limpkins and Roseate Spoonbills, White Ibises, and a few Tri-
colored and Little Blue herons.

From this point we turned back, moving slowly upstream against the strong
tidal current. Soon Keith announced that, unless we waited for the tide to turn, we
would not have enough gasoline to take us to Puerto Humo. We approached a
shore that appeared higher and firmer than most; but, when Keith stepped out of
the boat, he promptly sank above his knees in the ooze. We moored the craft to a
clump of Mangle Pifiuela that jutted farther into the water than any of the others

<4 JABIRUS
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that lined the shore. The trunks of these small trees of the tea family are envellopci
by aerial roots and expand so strongly toward the base .that they' be:\:ome} abr;.(:
conical. While we ate our lunch and discussed philosuph:cal questions, the ebbing
tide left our boat resting firmly on the muddy river bottom. :

In mid-afternoon the tide came in again, silently and smoothly rat‘her than
with the audibly advancing low wall of water or bore that I have seen hlgt:lj o
stream, where the river is narrower. After waiting five hours, we were ?: o;to:r:l
enough water to Us€ the propeller, and resumed our upward voyage. E\jlf:'n al;s rue
shore, the propeller churned up mud beneath the shallow water. Thfe ;:n;p qv.t};
even far inland, is an exceedingly muddy river, its brown water hea; ilg ah ens;r:ds
silt, probably in large part from wet ground .loosetned by fhe hoofls 0!; E;) t Eu{ o
of cattle pastured in its basin. The inflowing tide carried us s owly I:;c =
port, with little use of the motor. As the sun sank low, many Mourn_mg l?vh "
across the river. After we landed, a great flock of Bronzed Cowbirds alig t; in
bushes along the shore, while some dropped down to T.lunt m';er exposed n;u ﬁ ‘

Next morning we embarked early to ascend the river with the strongly o\:
ing tide. With the motor’s help, it bore us swiftly upstream to whe:r'c the narrow; f,
channel was bordered by pastures, separated from the water by onlg 3 n:a.rr ”
fringe of trees instead of by scarcely penetrable stands of mangroves. . e —w;ng ¢
Blackbirds and huge iguanas were frequent in these trees, and at interva sf“
passed clans of Howling Monkeys resting in them. Although these m(?nli:leys, (:;

merly a familiar sight beside the rough, unpaved roadw.ays, are no\.v :st; t:lmszter
along the highways where motorcars speed, they are still not rare in the '
areas where trees remain. Scarlet Macaws, the Japas of the Guanacastccans‘, once s
numerous and obvious to eyes and ears, are now seldom SE&‘I‘L. They are disappear-
ing along with the trees that furnish their food and nest cavities.
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At the highest point we reached on the Tempisque, we walked through a tract
of dry woodland, where Streaked-headed Woodcreepers hunted over the trees,
while we waited for the tide to turn and help us downward to Puerto Humo. At
midday we took the road to Santa Cruz, where Teresa and Alfred boarded an air-
plane to return to their work in San José. Keith and I spent the night at Motel
Diria, an excellent hostelry that contrasted greatly with the best accommodations
I could find in Guanacaste three decades earlier. But, in those days, the hospitality
of the people compensated for the lack of inns.

The following morning, we visited the lagoons of the Rio Cafias, a few miles
north of Santa Cruz. Here the small stream broadens into a series of wide, ir-
regular, shallow lagoons, surrounded by the broad belt of drying mud typical of
Guanacaste lakes at this season. Doubtless, at the height of the rainy season the
lagoons are joined by flowing water, perhaps forming a single lake miles long. Here
we saw no Jabirus or Wood Storks; but most of the other birds we had seen at the
Laguna de Mata Redonda were present in numbers, along with Anhingas, Neo-
tropic Cormorants, Least Grebes, Pied-billed Grebes, Snowy Egrets, Yellow-
crowned Night-Herons, Common Gallinules, Snail Kites, and Ospreys. Black-
bellied Tree-Ducks rested on the water in compact, elongated rafts that together
contained many thousands of birds. Many Barn Swallows and a few Mangrove
Swallows circled over the water and surrounding pastures, where the ubiquitous
cattle grazed.

Guanacaste was as windy in March as I had earlier found it in November,
and even hotter. One night rain fell, but next morning not a trace of it was visible.
Walking beneath that burning sun, constantly buffeted by a desiccating wind, one
accustomed to a cooler, calmer, more humid climate developed an insatiable thirst.
The abundant watermelons helped to quench it. On our way back to San José,
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Keith and I, with the help of a boy we encountered by the roadside, consumed all
of a large one, except the seeds and the rind.

As in other arid regions, the sunsets of Guanacaste are superb, above all in the
dry season. A truly impressive sunset requires a wide stage for its display; and t.he
broad central plains, rimmed in the west _by low, abrupt hills that fade to ru{h
purple against the orange glow, provide an excellent setting. On my last day lm
Guanacaste, we sat on a hilltop at Palo Verde while the sun set and watched Scis-
sor-tailed Flycatchers go to roost in the low trees that grew in the drier parts of the
broad marsfl. From the surrounding country over which they had scattered by
day, the flycatchers streamed across the hilltop toward the marsh, traveling inde-
pendently rather than in flocks, in an open stream that continued to pass for over
a quarter of an hour. At first, most of them flew at no great height above the t}"ee—
tops, where the horizontal beams of the sinking sun set their lovely orange SdeS
aglow. As the sun fell lower and the shadows rose higher, the flycatchers ﬂew. high-
er and higher, continuing to pass overhead in the sunshine that still illuminated
their sides, while we sat in deepening twilight. With them flew many Barn Swal-
lows that also roosted in the trees around the marsh. Not until the birds who flew
highest were in the Earth’s shadow did the procession cease. A memorable display!

23. Photosynthesis
and Predation

IN a country and a world that contain much to overwhelm a thought-

ful mind with gloom and despair, I look over a valley nearly every-

where green. In my mind’s eye, I see this color stretching far beyond

the range of my vision. It covers vast expanses of all the continents
and major islands, varying chiefly in shade, according to whether it is the green of
broadleaved or coniferous forests, grassland, or fields cultivated with different
crops. It is absent chiefly from the frozen polar caps, the highest peaks, arid des-
erts, and man’s growing sprawl of cities, industrial plants, and highways.

This green is the color of chlorophyll, the most beneficent, constructive sub-
stance on Earth. During every daylight hour, it is silently, steadily engaged in
photosynthesis, the process that supports all the life of this planet, except the mi-
nute fraction of obscure organisms that depend upon chemosynthesis. Every
movement that we make, every thought that we think, every pulsation of every
heart uses the energy that this wonderful substance captures from sunlight and
stores in life-supporting compounds. Moreover, we owe to its ability to decompose
carbon dioxide the atmospheric oxygen without which most organisms could not
live. Even in the oceans, where it mostly passes unnoticed because it is distributed
among minute planktonic organisms or is masked by the browns and reds of algae,
chlorophyll is present in vast amounts, synthesizing food in quantities comparable
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to that produced on land. How can evil predominate, how can pessimism prevail,
how can a thoughtful mind sink into ultimate despair, on a planet colored green
with a substance so beneficent as chlorophyll, engaged with quiet efficiency in the
constructive work of photosynthesis?

Here in the humid tropics, especially in the rainy season, nature’s constructive
activities overshadow and mask its destructive aspects. Yet I know that amid the
verdure of forests and thickets, by day and by night, predators are actively stalking
their prey, rending the quivering flesh of animals that desperately cling to their
lives, or swallowing them whole. Hordes of parasites suck the vital fluids of their
hosts or invade their living tissues, causing sickness and death. We need not read
newspapers or listen to radio announcements to learn of events and situations
that distress us; the fair face of nature conceals much to cast gloom over a sensi-
tive spirit. '

As photosynthesis is the basic good of the living world, upon which all its con-
structive processes, its beauty, and its joy depend; so, predation is the basic evil,
the cause of most of the ills that afflict it. The contrast between these two activities
so widespread in nature is extreme. By photosynthesis, plants elaborate the pri-
mary materials and sources of energy that support them; by predation, animals
wrest from other living things the nutrients that they need to grow and survive.
Photosynthesis is economical, making good use of everything that enters into it;
predation is wasteful, often using only a fraction of the bodies of its victims. In the
broadest sense, predation includes parasitism in all its diverse modes: the crude
predator crams itself with the tissues of other organisms; the parasite often invades
the tissues of other organisms, the more efficiently to extract nutrients from them;
or else it accomplishes the same end by attaching itself to the surface of its host.

4 THE CABIN BESIDE THE FOREST WHERE THIS BOOK WAS WRITTEN; ITABO TREES
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The predator typically kills its victim; the well-adapted parasite keeps its host
alive, to serve as a continuing source of nourishment.

On the wider view, even wholly vegetarian animals are predatory if they con-
sume living plants. The only animals that are in no sense predators are the rela-
tively few that eat only fruits, like certain birds, or nectar and pollen, like bees.
Since these creatures take only what plants offer them in return for their services
as disseminators of seeds or pollinators of flowers, they cannot be classed as ex-
ploiters. Perhaps scavengers that eat only organisms for whose deaths they are not
responsible should also be excluded from the category of predators.

Although, broadly interpreted, the predators include all creatures that con-
sume the tissues or vital fluids of living organisms or those that they slay, we often
restrict the designation “predatory” to animals that kill and devour others in the
same broad zoological category as themselves: vertebrates that eat other verte-
brates, arthropods that eat other arthropods, and so forth. The more like ourselves
the victim of predation is, the more its violent death distresses the sympathetic on-
looker, the fiercer and more unfeeling the killer appears to us. The red blood that
flows from the mangled body of mammal or bird shocks us more than the paler
fluids that ooze from an invertebrate or a plant. The more beautiful the creature,
the more hideously revolting its dismembered remains appear to us; for there,
where we expect symmetry and grace, a formless mess offends our vision. No in-
organic bodies, no structures made by man, however crushed and distorted they
may become, are quite so distressing to behold as the torn remains of what a short
while ago was a beautiful living body.

The ultimate predators—those that prey upon other animals, which may also
be predatory, but are themselves rarely or never victims of predation—are com-
monly said to be at the tops of food chains. However, a more accurate description
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would give this position to green plants, which create the primary foods on which
nearly all life depends. From this source, there is a continuous waste of materials
and dissipation of energy, or increase of entropy, as food passes down the chains
to the ultimate predators. As dregs settle to the bottom of a liquid, so the poisons
that man increasingly pours into the environment accumulate in the predators at
the bottoms of food chains, sometimes depressing their reproduction and threaten-
ing their extinction. Man, especially carnivorous man, is at the bottom of a food
chain and pays the penalty by the retention of toxins in his tissues.

Widespread in the animal kingdom, predation is rare among green plants.
Most obviously predatory are the bladderworts, pitcher plants, sundews, Venus'’s-
flytraps, and a few other insectivorous or carnivorous plants, which catch and
digest small creatures on glandular leaves or in diverse traps, thereby procuring a
nitrogenous supplement to the carbohydrates that they synthesize in the sunlight.
We might even designate as predatory the figs and similar growths that germinate
high on trees, whose trunks they envelop in a network of roots, which, after stran-
gling the host, coalesce to form a false trunk that upholds the usurping tree. In the
same category we might include the more aggressive tropical lianas, which em-
brace the host tree with a constricting spiral and spread a smothering blanket
of alien foliage over the highest crowns. Only because it is very much slower
does the strife between strangling figs, or the more aggressive lianas, and the
supporting trees appear less violent than that between predatory animals and their
animate prey.

With these few exceptions, green plants are in no sense predatory. Their com-
petition for a place in the soil and sunlight, an inevitable consequence of the im-
mense numbers of seeds and other propagules that they produce, takes milder
forms; it is quietly persistent rather than violent and destructive. Able to elaborate



368 PHOTOSYNTHESIS AND PREDATION

The predator typically kills its victim; the well-adapted parasite keeps its host
alive, to serve as a continuing source of nourishment.

On the wider view, even wholly vegetarian animals are predatory if they con-
sume living plants. The only animals that are in no sense predators are the rela-
tively few that eat only fruits, like certain birds, or nectar and pollen, like bees.
Since these creatures take only what plants offer them in return for their services
as disseminators of seeds or pollinators of flowers, they cannot be classed as ex-
ploiters. Perhaps scavengers that eat only organisms for whose deaths they are not
responsible should also be excluded from the category of predators.

Although, broadly interpreted, the predators include all creatures that con-
sume the tissues or vital fluids of living organisms or those that they slay, we often
restrict the designation “predatory” to animals that kill and devour others in the
same broad zoological category as themselves: vertebrates that eat other verte-
brates, arthropods that eat other arthropods, and so forth. The more like ourselves
the victim of predation is, the more its violent death distresses the sympathetic on-
looker, the fiercer and more unfeeling the killer appears to us. The red blood that
flows from the mangled body of mammal or bird shocks us more than the paler
fluids that ooze from an invertebrate or a plant. The more beautiful the creature,
the more hideously revolting its dismembered remains appear to us; for there,
where we expect symmetry and grace, a formless mess offends our vision. No in-
organic bodies, no structures made by man, however crushed and distorted they
may become, are quite so distressing to behold as the torn remains of what a short
while ago was a beautiful living body.

The ultimate predators—those that prey upon other animals, which may also
be predatory, but are themselves rarely or never victims of predation—are com-
monly said to be at the tops of food chains. However, a more accurate description

PHOTOSYNTHESIS AND PREDATION 369

would give this position to green plants, which create the primary foods on which
nearly all life depends. From this source, there is a continuous waste of materials
and dissipation of energy, or increase of entropy, as food passes down the chains
to the ultimate predators. As dregs settle to the bottom of a liquid, so the poisons
that man increasingly pours into the environment accumulate in the predators at
the bottoms of food chains, sometimes depressing their reproduction and threaten-
ing their extinction. Man, especially carnivorous man, is at the bottom of a food
chain and pays the penalty by the retention of toxins in his tissues.

Widespread in the animal kingdom, predation is rare among green plants.
Most obviously predatory are the bladderworts, pitcher plants, sundews, Venus’s-
flytraps, and a few other insectivorous or carnivorous plants, which catch and
digest small creatures on glandular leaves or in diverse traps, thereby procuring a
nitrogenous supplement to the carbohydrates that they synthesize in the sunlight.
We might even designate as predatory the figs and similar growths that germinate
high on trees, whose trunks they envelop in a network of roots, which, after stran-
gling the host, coalesce to form a false trunk that upholds the usurping tree. In the
same category we might include the more aggressive tropical lianas, which em-
brace the host tree with a constricting spiral and spread a smothering blanket
of alien foliage over the highest crowns. Only because it is very much slower
does the strife between strangling figs, or the more aggressive lianas, and the
supporting trees appear less violent than that between predatory animals and their
animate prey.

With these few exceptions, green plants are in no sense predatory. Their com-
petition for a place in the soil and sunlight, an inevitable consequence of the im-
mense numbers of seeds and other propagules that they produce, takes milder
forms; it is quietly persistent rather than violent and destructive. Able to elaborate



370 PHOTOSYNTHESIS AND PREDATION

their own food, green plants neither devour nor attack one another. They never
expel rivals from territories many times their own size, but tolerate individuals of
the same or different species in closest proximity. Not the fiercest or most aggres-
sive plants, but those whose more productive photosynthesis supports e rapid
growth, win a place in the sunshine, flower, and set seed, while they permit 'hun:!-
bler vegetation, able to carry on photosynthesis in subdued light, to flourish in
their shade. The nonviolent competition among green plants might be compared to
that which prevails among men in an orderly, civilized society for markets, pro-
fessional advancement, or social status; whereas the strife between predator and
prey more closely resembles the internecine warfare among savage and cannibal-
istic tribes.

Because the struggle for existence in the vegetable kingdom, although certain-
ly no less prevalent than in the animal kingdom, takes milder forms, natural Sfﬂec-
tion is less stringent and more permissive, and evolution follows a somewhat differ-
ent course. The forms of vegetable organs are not so strictly tied to their functions
as are those of animals. For each animal and each particular type of locomotion,
limbs of a certain definite construction are most efficient, and deviations from this
form are likely to be eliminated. A similar relation exists between teeth or bills and
kinds of food, between digestive tracts and diets, between hearts and circulation,
and so forth. But a wide diversity of forms is consistent with the efficient perfor-
mance of the same essential function in plants. Consider the great variety of the
shapes of leaves all efficiently engaged in photosynthesis in the same woodland or
meadow; or the immense diversity of the forms and colors of flowers that can be
adequately pollinated by the same insects or birds; or the immense variety of de-
vices that plants employ to disperse their seeds. Apparently, in the vegetable king-
dom selection acts more stringently on characters less conspicuous than those that
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botanists use to classify plants, such as photosynthetic efficiency and toleration of
deficiencies or excesses in the constituents of the soil. Thus, in a realm of nonvio-
lent competition, evolution promotes efficiency in constructive activities, whereas
in a realm infected by predation it too often promotes efficiency in destruction.
Predation, the exploitation by one organism of another to supply its vital
needs, is a major source of the ills that afflict the living world. In its subtle form
of parasitism it causes prolonged suffering rather than sudden death. In its more
spectacular modes, as when a lion pounces upon an antelope or a hawk strikes
down a bird, it is responsible for more insidious evils. More than the occasional
violence of the elements or the competition between individuals of the same species
for territory, food, or mates, predation has brought fear and hatred into the world.
Doubtless it is because man’s ancestors were for ages not only fiercely predatory
animals but also frequent victims of predation by the larger carnivores that his pas-
sions are today so violent and difficult to control, his rage so intense, his hatred so
implacable, his fear so enervating. Man, the omnivorous predator, became man,
the merciless raider and warrior. The clubs and stones he employed to kill his prey
slowly evolved into spears and arrows, and, finally, into artillery and atomic bombs.
Reluctant to concede that predation is an evil, biologists point to its functions
in the living world. In the absence of predators, animals would increase until they
exhausted their means of subsistence and died slowly by starvation instead of more
swiftly by predation. Some, especially the larger herbivores, would destroy their
habitat, as elephants today are wrecking woodland in parts of Africa where, under
protection, they have become too numerous. Moreover, predation has been a po-
tent positive factor in the evolution of animals. By placing a premium on senses
keen to discover prey on one hand, or to detect approaching predators on the other
hand, it has helped to perfect the sensory organs of both the predators and their
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prey. Similarly, cunning to surprise a meal, or to avoid becoming one, has doubt-
less sharpened the wits of animals in both categories. Strength and endurance have
likewise been promoted by the agelong conflict between predator and px:ey. But for
these advantages animals have paid an excessively high price, not ‘only in The form
of physical suffering but, even more, in the fear and other distressing passions that
the strife between predators and their prey has engendered. N
To recognize the role of predation in preserving the balance of the llvln-g cfom-
munity and in promoting certain aspects of evolution is not to deny th'at it is an
evil. It is merely to concede that it is a necessary evil, such as, certain philosophers
have held, even an omnipotent, omniscient Deity could not avoid when he created
a complex world. But predation is necessary only in relation to certain other fezt-
tures of nature as we actually find it, especially the tendency of organisms to multi-
ply indefinitely, regardless of their progeny’s prospects of survival. Predation
would not be necessary if evolution had taken a different turn, and developed more
universal feedback systems to adjust the reproductive effort of a population to its
available resources and actual need of recruitment, such as V. C. Wynne-Edwards
has contemplated in his book Animal Dispersion in Relation to Social Bebam:ozfr.l .
As T have long maintained, and as biologists are increasingly recogm%mg, ani-
mals long established in a fairly stable environment, such as tropical rain forest,
tend to have a restrained rate of reproduction, adjusted to their average annual
mortality. With a different course, evolution might have made such adju.stment
more widespread and refined. Moreover, predation may itself be responsible .for
the excessive production of individuals that it must remove to preserve ecological
balance. We have abundant evidence that “predation pressure” powerfully acceler-

1. V. C. Wynne-Edwards, Animal dispersion in relation to social bebaviour (Edinburgh and London:
Oliver and Boyd, 1962).
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ates the embryological development of birds, thereby shortening their incubation
periods, and it probably has the same effect upon other aspects of the reproductive
rate of animals. The species that persistently fails to reproduce fast enough to re-
place its losses becomes extinct. Predators have made it imperative for many spe-
cies to reproduce at a rate higher than they might have maintained in their absence.
The fact that they continue to reproduce at the same rate when suddenly protected
from predation proves nothing. Genetically determined reproductive rates can
change only slowly in response to altered circumstances.

The role of predation in refining the sensory organs, sharpening the intelli-
gence, and increasing the strength and endurance of animals is easily exaggerated.
Man owes his exceptional endowments, physical and mental, to the arboreal stage
of his long evolutionary history, when our ancestors were largely frugivorous, far
more than to the subsequent terrestrial stage, when they became formidable preda-
tors. While tree dwellers, our remote progenitors developed forwardly directed
eyes to judge the distance of their leaps from bough to bough, color vision to dis-
tinguish fruits from foliage, hands adapted to cling to branches and pluck fruits,
and at least a rudimentary social life, such as many monkeys and apes have. Our
versatile hands needed intelligence to guide them in life-preserving activities, some
of which required social cooperation, which stimulated the growth of language.
Every improvement in manual dexterity raised the survival value of intelligence;
every increase in intelligence gave greater value to skillful hands; every refinement
of language favored intelligent cooperation: intelligence, speech, and dextrous
hands, the three outstanding characteristics of man, evolved together by reciprocal
enhancement. Predatory animals that never passed through an arboreal stage, or
which climbed by means of claws, like the cats, instead of by hands that grasp,
never developed endowments comparable to ours. Anthropologists tend to over-
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emphasize the role of the terrestrial hunting stage in the making of man and, un-
gratefully, to forget what we owe to the trees that for a long age supported our
ancestors. o

For all these reasons, and despite the contrary view of many evolutionists
and ecologists, I steadfastly maintain that predation is an evil, the greatest that
afflicts the living world, necessary in present circumstances, but not absolutely
necessary, for it might have been avoided. Furthermore, I hold that not to ‘recog-
nize evil where it exists, not to call it baldly by its true name, is itself an evil, and
not the least of them. We do not demonstrate our loyalty to nature by refusing to
proclaim the evil it contains, nor do we raise our estimate of evolution by denying
that it has produced much that is horrible and revolting. On the contrary, l?y such
refusal and denial, we stifle one of the most precious things that evolution has
yielded, our ability to pass moral judgments on its methods and Pmducts, to.st:‘md
aghast as we contemplate much that it has done, to feel compassion for the victims
of its harshness, to resist with all our might some of its unfortunate trends. More
than all else that evolution has accomplished, more even than all its beautiful crea-
tions and marvelous adaptations, this capacity for moral indignation gives me hope
for its future course. Holding a thoroughly monistic or naturalistic philosophy,
regarding man as wholly a product of evolution, in the same sense that the plants
and animals around him are its products, I regard our condemnation of much that
evolution has done as a judgment that evolution or nature itself, at its higher levels,
passes upon the crudities of its earlier stages. To refuse to pass this judgment .is to
resist the forward march of life. To condone everything we find in nature is to
repudiate one of nature’s finest achievements.

Much of my life has been a quiet revolt against the harsher aspects of nature,
especially predation. This attitude is certainly not new nor confined to me. On the
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contrary, it is very ancient and has profoundly influenced whole civilizations,
notably that of India, with its doctrine of ahimsa or harmlessness toward all beings,
and to a lesser degree that of ancient China, where compassionate Buddhism took
root and gentle Taoism arose. It is encouraging to watch the same attitude slowly
spreading in the West, especially among the younger generation. This revolt by
some of evolution’s more advanced products against nature’s harshness, together
with our appreciation of beauty, our ceaseless quest of enlightenment, our striving
to create a2 more harmonious and happier world, and all the admirable and lovely
things that nature contains, sustains my firm conviction that the cosmic process, of
which organic evolution is a phase, is not random or meaningless but a persistent
striving to actualize all the high values—all the beauty, love, joy, and whatever
else can make existence precious—that were latent in primal Being. The world
process is an unremitting movement to transform bare existence into significant,
richly endowed existence.

But how could the universal striving to realize positive values give rise to so
many disvalues; how could the beneficence of photosynthesis lead to the nightmare
of predation that afflicts our planet? To understand this, we must go back to the
beginning. Atoms are social beings that persistently seek to unite with other atoms.
Their social impulses are of two kinds. The first is an undiscriminating gregarious-
ness, an inclination to join with other atoms of whatever kinds, in masses that
often become huge but may lack finer structure. As gravitation, this gregariousness
condenses thinly diffused matter into great spherical bodies, the stars and planets.
Gravitation is a force so weak that, without the most delicate instruments, we can
detect it only when exerted conjointly by immense numbers of atoms, like those
composing the Earth. The second kind of sociality that atoms exhibit is both
stronger and more discriminating, causing them to unite only with certain other
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atoms in definite patterns, thereby giving rise to the immense variety of molecules
anic\‘::;:l‘j:xmnded universe containing an inconceivably great number Ef s;)malf
atoms, able to influence each other across intervening space .by several kin s
radiations, is set to develop in wonderful ways. Without. gu.zdancc by anything
external to themselves, they will, wherever possible, unfte.m patter‘ns of e\.rer-
increasing coherence, amplitude, and complexity; m.ld this increase in c:rgamza
tion will be accompanied by increased value. In cooling magr{ms and drying seas,
atoms form crystals that delight us by their symmetry and r'fzdlant l‘)eat.lty. If.ato.ms
find a favorable environment, they will, with time, give rise to l.1fe in all its ;m-‘
mense variety. The living state appears to be the ultimate expression of the azm}lls
social nature, the end toward which they spontaneously move. In it we find t .
maximum of complexity with the maximum of coherence. One of t.he hlghe; an:
mals contains a greater number and variety of parts, all‘ more cl.oscly mtegrat;e ? ;nt
dependent upon each other, than one will find in .any inorganic strucrurelo '\n t;is
ever magnitude. And, as far as we can tell, in this state, and perhaps only in
state, are the highest values realized. . . .

The human body is composed of elements widely distnbuted. in the unlvers;'.
Atoms everywhere appear capable of entering the living state, Wthl’? apfears t.o e
the highest expression of their creative power, if they encou.mer a suitable environ-
ment. But such environments are few, far separated, and, it appears,.always very
small when measured in astronomical units. Accordingly, in any cosmic era, only 2
minute fraction of the matter in the universe can participate in th‘e adventul:e c:f
living. Much is so thinly diffused in gaseous clouds in 1T1te.rgalact1c SpaCf: t atf it
cannot form complex molecules. Much more is gathered in incandescent stars, far
too hot for large molecules to arise. Indeed, toward the centers of the denser stars,
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even complete atoms cannot exist; the tremendous pressure strips them of their
electrons.

On the surface of certain favored planets that are neither too near their sun
nor too far from it, neither too hot nor too cold, massive enough to retain an atmo-
sphere yet not so huge that they hold a very dense one, and probably only where
water collects in the liquid state—only in such special circumstances, it appears,
can life arise in any form that we would recognize. Recent explorations of the solar
system by means of space probes, plus the older astronomical data, make it in-
creasingly certain that our planet is the only one of the nine that now supports life,
except possibly in the form of very simple organisms. This gives to Earth a special
importance. It is an expression point, apparently the only one in a vast expanse of
space, of what the creative forces of the universe can accomplish in favorable cir-
cumstances. Those who measure the importance of our planet by its size use the
wrong yardstick. The explorations of the universe that have dethroned Earth from
the central position that our ancestors ascribed to it, and shown it to be hardly
more than a speck in the immensity of space, have likewise demonstrated its
uniqueness. Our tiny planet is a center from which questing minds reach out to-
ward the farthest limits of the universe and the most remote epochs of past and
future time. It is a gem, green and blue and wrapped in soft white clouds, that
sparkles in the radiance of its sun. Will we ever learn to cherish it as it deserves?

When, at some small point in the immensity of space, for some brief interval
in the infinitude of time, a small fraction of the immense number of atoms in the
universe find conditions that permit them to give full expression to their social
nature and creative powers, they do so with astounding intensity, as though to
compensate for the long ages when they were denied this privilege, for the count-
less trillions of other atoms that may never have such an opportunity. In their fren-
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zy to create, the social atoms unite in so many patterns, so close together, that they
compete for the space, matter, and energy that they need to corr?plete _themsclv;s.
Thus, by its very intensity, the striving for order and value gives rise to .sm e,
disorder, and disvalue. In broadest terms, evil is a secondary effect of the universal
striving toward the good. o

Before the creative movement destined to cover the Earth with life could pro-
ceed far, it needed a continuing source of energy. The most widespread and de-
pendable source of energy on our planet’s surface is solar radiation; but to captm:e
and store it in forms that can nourish living cells is so difficult that man, for all his
chemical wizardry, has not yet learned how to do it. Nevertheless, the r(l:stless
permutations of the social atoms finally brought some of them together in the
molecule of chlorophyll. This most momentous event in the history of ol planet
probably occurred, two or three thousand million years ago, in so.me unicellular
organism floating in 2 tepid sea. Now the possessors of this pre.af)us substance
could, by photosynthesis, absorb the energy in sunllgh‘t land store it in compounds
composed of carbon dioxide and water. With the addition of other elem.ents, The
carbohydrates could be transformed into a great variety of r’nolecules, including
proteins; they could be transported from one part of an organism t.o'another, used
to build its tissues, and serve as a source of energy for all its activities. Photosgf'n-
thesis prepared the way for the vast development of the vegetable kingdom, which
from the seas, where it originated, advanced over the land, and finally covered all
except the driest and coldest parts with luxuriant verdure.

The eobionts, as the earliest forerunners of the living world are called, were
probably nourished by compounds of inorganic origin, formed, at least 1:n Part, by
discharges of lightning in the primitive atmosphere, and washed by l"am into the
primal seas. Qur contemporary atmosphere, almost devoid of ammonia and meth-
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ane and poor in carbon dioxide, probably no longer produces such nutrients; and,
in any case, before they could accumulate in the oceans in detectable quantities,
they would be consumed by swarming microorganisms. Doubtless, at an early
stage in the evolution of life, the eobionts consumed these nutrients faster than
they were formed, and life would have stagnated if it had not developed photosyn-
thesis or some equivalent process. While certain organisms thereby became able to
nourish themselves, others, lacking this capacity, may have passed directly from
dependence upon nutrients diffused through the water to dependence upon the
self-supporting green cells. Another road to such dependence is the loss of chloro-
phyll to become saprophytes or parasites, as has happened repeatedly.

Thus, in the primitive seas, while the living world was still at a low level of
organization, began the great dichotomy that we recognize today in the separation
of the vegetable kingdom, most of whose members are able to nourish themselves,
from the animal kingdom, dependent upon plants for food. In many ways, this is a
tragic dichotomy, the source of a large part of life’s toils and woes. Conceivably,
all the advantages of animals, including their ability to move and create, to perceive
and think, to communicate and love, could be enjoyed by creatures able to spread
photosynthetic tissues to the sunshine and make their own food. How much toil
and sweat, how much strife and bloodshed, how much ugliness and terror, might
have been avoided if evolution had taken this kindly path!

If I am right in interpreting the cosmic process, of which organic evolution is
a phase, as a striving to enrich Being with ever higher values, then animals carry
this process to a higher stage than plants can attain. The psychic life of plants, if
such they have, is hidden from us, but it obviously has many limitations. Lacking
eyes, they cannot perceive their own beauty; lacking all but the most rudimentary
nervous systems, they can hardly become integrated individuals; lacking brains,
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they cannot think; lacking muscles, they cannot move freely and explore the vf«'o;ld
that they bless with their loveliness and productivity. As: They evolved to hlf t;!’
levels, animals acquired all these and many other capacities that plants lack.
world without animate creatures to appreciate its grandeur' a’nd F)e:.mty, to ci{r;}ow
and try to understand it, to be grateful for the privilcgle of living in it, would be a
poorer world, devoid of something necessary to fulfill it. . .
All might have been well if animals, failing. to become autotropha(l: or si -
supporting, had continued to depend upon the primary !)roducers‘ The P anr.s,. ;r
their nourishment. If a benevolent Intelligence had guided evolution, he might
have done on a vast scale what horticultural man has done on a modest srfalc. Just
as man, by intelligent selection, has developed plants capabl.e of su.ppfm:mig:ﬁ h.uge
populations; so the Intelligence might have caused plan.ts to yl-eld fruits in :su cl;ent
quantity and nutritive value to support the whole animal kingdom, which then,
of course, would have a character very different from what we now find. More-‘
over, he would have ensured that populations of animals did not exceft'd thfa pla'.nts
ability to sustain them. Although evolution has proceeded in a delﬁmte dll’ﬁ.CthIll,
which is toward ever higher levels of organization and awarenes?, it has ob\‘m)us. y
lacked guidance, such as an almighty, benevolent Im‘:cl]igence might ha_ve gwer;- it
Depending upon random mutations for its advance, it has had to grope its wa_y }(l)r-
ward, as through a labyrinth, by means of trial and error, and much that it has
donef:;:ll;?ﬁ;;ing excessively, animals found plants inadequate for -their nouris:-
ment and began to devour one another. Thereafter, every mutation that m.a e
them more effective as predators gave them an advantage in .thc struggle to SHEvive.
They developed penetrating fangs, grasping talons, tearing beaks, a‘nd pm;m;
glands to immobilize their prey, along with the strength, speed, or cunning neede
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for the effective use of these weapons, and emotions appropriate for the hunter and
the killer. For self-protection, the victims of predation developed an equally im-
pressive array of devices and reactions, including tough integuments, horns,
poisonous spines, repellent scents or tastes, swiftness to flee, or cryptic attitudes
and colors, along with emotions appropriate for the fugitive and the victim. A
planet made habitable and fruitful by green plants silently absorbing sunlight be-
came the stage for carnage on an incredibly vast scale, for violence, hatred, and
fear.

When I reflect upon this tragic turn that evolution has taken, I gaze over my
verdant valley with mixed feelings. The sight of countless green leaves steadily
engaged in an activity wholly beneficent and constructive dispels black pessimism
but not all dark misgivings. Everywhere, photosynthesis, nature’s brighter aspect,
is decreasing as man covers larger areas with his highways and constructions, de-
stroys thriving forests to make cultivated fields and pastures for his beef cattle,
contributes to the spread of deserts by overexploiting arid lands, and poisons seas
with his wastes. Simultaneously, predation, nature’s darker aspect, grows apace,
as increasing areas are devoted to raising cattle for slaughter and the oceans are
more thoroughly scoured for the flesh of their living inhabitants. Moreover, to
satisfy his carnivorous cravings, man has adopted methods that far exceed most
natural predation in the prolonged misery they cause, as when he callously con-
fines his prospective victims from birth in constricting pens, applying to sensitive
living animals factory methods of production.

The exuberant tropical vegetation that I survey reminds me that nature’s
boundless creativity is not tempered by restraint. Its excessive multiplication of
species and individuals is responsible for the gravest ills that afflict the living
world, including the prevalence of predation. Unrestrained creativity is the pre-
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ability to sustain them. Although evolution has proceeded in a de.ﬁmte 1ref:t101,
which is toward ever higher levels of organization and :?warencs§, it has ob\.flrous‘ ty
lacked guidance, such as an almighty, benevolent lm‘:elllgence might ha.ve :g;\ er; ;r;
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ment and began to devour one another. Thereafter, every mutation that rr:.ade
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They developed penetrating fangs, grasping talons, tearing beaks, a'n r?; o
glands to immobilize their prey, along with the strength, speed, or cunning
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for the effective use of these weapons, and emotions appropriate for the hunter and
the killer. For self-protection, the victims of predation developed an equally im-
pressive array of devices and reactions, including tough integuments, horns,
poisonous spines, repellent scents or tastes, swiftness to flee, or cryptic attitudes
and colors, along with emotions appropriate for the fugitive and the victim. A
planet made habitable and fruitful by green plants silently absorbing sunlight be-
came the stage for carnage on an incredibly vast scale, for violence, hatred, and
fear.

When I reflect upon this tragic turn that evolution has taken, I gaze over my
verdant valley with mixed feelings. The sight of countless green leaves steadily
engaged in an activity wholly beneficent and constructive dispels black pessimism
but not all dark misgivings. Everywhere, photosynthesis, nature’s brighter aspect,
is decreasing as man covers larger areas with his highways and constructions, de-
stroys thriving forests to make cultivated fields and pastures for his beef cattle,
contributes to the spread of deserts by overexploiting arid lands, and poisons seas
with his wastes. Simultaneously, predation, nature’s darker aspect, grows apace,
as increasing areas are devoted to raising cattle for slaughter and the oceans are
more thoroughly scoured for the flesh of their living inhabitants. Moreover, to
satisfy his carnivorous cravings, man has adopted methods that far exceed most
natural predation in the prolonged misery they cause, as when he callously con-
fines his prospective victims from birth in constricting pens, applying to sensitive
living animals factory methods of production.

The exuberant tropical vegetation that I survey reminds me that nature’s
boundless creativity is not tempered by restraint. Its excessive multiplication of
species and individuals is responsible for the gravest ills that afflict the living
world, including the prevalence of predation. Unrestrained creativity is the pre-
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cursor of destruction. Life would be so much more pleasant if there were fewer
living things! What has been most conspicuously lacking, in the natural world as
in human society, is moderation, which Plato and other Classical philosophers held
to be the highest good, the key to every virtue. Moderation, which requires
thoughtfulness, measure, and self-control, could be man's most important con-
tribution to the life of his planet. Without moderation, life will never rise, upon the
firm foundation of photosynthesis, to heights that this foundation might support,
nor will man realize all the splendid values within his reach. Unless we exercise
restraint and moderation, in reproduction, in consumption, in our expioitation of
other organisms and the demands we make upon nature’s bounty, the fairest planet
in the solar system will not long remain a fit abode for life.

For man, who has devised so many means to titillate his appetites and excite
his acquisitiveness, who in modern society is exposed to so much seductive adver-
tising and salacious entertainment by the mass media, moderation does not come so
easily as it does to many other animals. Even in the presence of abundant food,
most animals do not often impair their fitness by overeating—a tendency to do so
would be severely checked by natural selection. And in many species, whose
ability to reproduce is strictly limited to a definite season, they do not breed im-
moderately.

Lacking these innate restraints, man has, nevertheless, acquired through a
long evolution certain sources of strength that other animals may lack. He can fore-
see the disastrous consequences of excesses of all kinds and, if his will is strong
enough, avoid them. The very physiological versatility that makes us, potentially,
one of the most omnivorous of animals enables us to live long and healthily on
foods that we can morally approve and that can be produced with the least detri-
ment to the Earth’s productivity. With a vast diversity of occupations and recrea-
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flons. available to us, we can choose those most compatible with a healthy, satisf
ing life and least wasteful of natural resources. We can limit our reprodil:tions lfn
chastity and restraint or by other means. Man has too long undervalued the frei
ldorrfs inherent in his physiological versatility and mental flexibility, which are hi
inalienable birthright, while clamoring for greater political liberty "of which he ’
readily deprived, and which he often uses unwisely when he ha; it. The tru l:
freedom is freedom from excesses of all kinds. We can will to be moder.ate and fr::
If enough of us could make this determination, a steadily improving, happier hu:

manity should continue for a long age to flourish ; y
stvd beautifal. £23g on a planet that remains fruitful
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Armadillo, Nine-banded, Dasypus novemcinctus:
habits of, g8. Picture, 97

Artalanta (mare), 164—65

Atoms: social nature of, 375-76

Atta ants, Atra spp. See Ant, Leaf-cutting

Automolus, Buff-throated, Automolus ochrolaemus,
259, 303, 306

Avocados, 38, 40

Avocet, American, Recurvirostra americana, 359

Azolla sp. (Salviniaceae), 340

Aszteca sp., 235

Bahbareque house construction, 7

Balsa, Ochroma spp. (Bombacaceae), 18

Bananaquit, Coereba flaveola: singing and nesting
of, 19, 45, 56, 217; visits banana flowers, 123;
and Cerillo flowers, 291

Bananas, banana plantations, 4, 25, 29, 114—353
as sites of birds’ nests, 118—21, 131—32. Pic-
tures, 35, 11§

Barbet, Prong-billed, Semnornis frantzii, 284, 303,

—%{sesd-headed, Eubucco bourcierii, 19, 271, 284~
86. Picture, 14

Barbthroat. $e¢ Hummingbird, Band-tailed
Barbthroat

Barlow, G. W., 252n

Barra Honda, Guanacaste, 350

Barro Colorado Island, Canal Zone, 217

Basilisk, Gray, Basiliscus basiliscus, 5, 252; hunted
by snake, 253-34. Picture, 255

Bats, 78—79, 133

Bayon (horse), 3, 157-62, 167-68

Beans: sowing of, 29, 51; harvest of, 21

Becard, White-winged, Pachyramphus polychop-
terus, 42

Begonia, aquatic, 340

Begonia cuspidara (Begoniaceae), 56, 246

Belcher, Sir Charles, 266-67

Bellbird, Three-warttled, Procnias tricarunculata,
287-88. Picture, 282

Bhagavad Gita, 222

Bird-banding: possible cffects of, 193-94

Birds: singing of, 18—19, 24, 28, 32, 39, 42,
48— 50; at feeder, 19, 25, 34, 50, 271; migratory,
19y 32, 34+ 39, 43, 45+ 50, 53, 2803 food of, 21,
25, 32, 34+ 37» 324, 331—33; nesting of, 28, 32,
34+ 371 391 42, 45+ 48, 53, 56— 57; nesting suc-
cess of, 113; nest helpers among, 153— 55,
211—12, 346; hour of laying by, 181-82; nesting
density of, 219; wandering by, 280-953; restric-
tion to life zones of, 283; mobbing of a puffbird
by, 28— 300; as disseminators of plants, 333; in
Guanacaste, 334—64 passim. See also Anhinga,
Ani, etc.

Blackbird, Red-winged, Agelains phoeniceus, 340.
362

Blakea spp. (Melastomaceae), 316

Bobwhite, Spotted-bellied, Colinus leucopogon:
habits and voice of, 355

Borrero, José Ignacio, gg—100

Boza, Mario A., 3510

Breadfruit tree, Artocarpus communis (Moraceae),
40, 344

Breadnut. See Breadfruit tree

Brilliant. See Hummingbird, Green-crowned Bril-
liant

Brush-Finch, Yellow-throated, Atlapetes gut-
turalis, 288

Buddhism, 375

Buenos Aires de Osa, 292

Bumblebee, Black, Bombus niger: pollination of
flowers by, 318—27; disappearance of, 327

Bunting, Indigo, Passerina cyanea, 53, 271 *

Burio tree, Heliocarpus spp. (Tiliaceac), 286;
beauty of, 18

Bush-Tanager, Common, Chlorospingus ophthal-
micus, 288

INDEX 387

Cacique, Chisel-billed, or Yellow-billed,
Amblycercus holosericeus, g9

Cacique tree, Myrciara floribunda (Myrtaceae), 73

Cacti, 334

Calatola costaricensis (Icacinaceae), 85

Ca]ingucru grass, Melinis minutiflora (Gramineae),
241

Calliandra, Calliandra similis (Leguminosae), 56

Campana tree, Laplacea semiserrata (Theaceac), 48

Candelillo tree, Cassia spectabilis (Leguminosae),
40, 43; pollination of, 326

Cana de India, Taetsia fruticosa var. ferrea
(Liliaceae), 271

Canas, Guanacaste. See Las Canas

Canero (stallion), 162—-63

Caracara, Crested, Poliborus cheriway, 342

—Red-throated, Daptrius americanus, 10

Carao tree, Cassia grandis (Leguminosae), 24

Carriker, MLAL, Jr., 341

Cassava, Manibot esculenta (Euphorbiaceae), 25,
29, 57

Cassia bacillaris (Leguminosae), 42; pollination of,
324—126. Picture, 325

Castlebuilder, or Spinetail, Pale-breasted, Synal-
laxis albescens, 292

Catbird, Gray, Dumetella carolinensis, 293

Carttle raising, 353, 359

Cecropia tree, Cecropia spp. (Moraceae): as host of
Azteca ants, 233-35

Ceiba tree, Ceiba pentandra (Bombacaceae), 337,
342

Ceibo tree, Bombax Barrigon (Bombacaceae), 342

Central America: climate of, 12—13

Cepbaelis elata (Rubiaceae), 39, 289

Cerillo tree, Symphonia globulifera (Guttiferae):
flowering of, 42, 43, 200—91

Cerro Barra Honda, 350-51

—Chirripo, 241, 271

Cestrum spp. (Solanaceae), 33—35, 48

Changuinola River, 258

Chapman, Frank M., 217, 262

Chayote, Sechium edule (Cucurbitaceace), 57

Chickens, domestic, 176; care of, 177—79; appear-
ance of, 179—80; temperaments of, 18081,
hour of laying by, 181—82; broodiness of,
182—83; recognition of chicks by, 184-85; rela-
tions between males of, 185—go; longevity of,
190; enemies of, 1go—g1; reactions to mammals
of, 191—g2; effects of bad fright on, 193. Pic-
tures, 178, 196

Chiriqui, Province of, Panama, 291

Chonta palm, Socratea durissima, 10, 74, 270

Cicadas, 27, 247

Cichlid, Lineated, Cichlasoma sieboldii: habitat and
appearance of, 248; care of young by, 249-53.
Picture, 243

—Midas, Cichlasoma citrinellum, 249—50

Coatimundi, Nasua naswa, 5, 10, 82

Codiaeum variegatum (Euphorbiaceae), 271

Coffee, 4, 114; flowering of, 19, 23—24; care of
plantation of, 19—20, 24, §7; harvest of, 37—38,
40, 50—51, 54. Picture, 49

Collias, Nicholas E. and Elsie C., 185

Composite family: flowering of, 54; growth forms
of, 54

Confession (Catholic): effectiveness of, 8o—81

Cooperation: between plants and animals, 232,
313; between leaf-cutting ants and author,
237-39

Coquette. See Hummingbird, White-crested
Coquette

Coquito, Calatola costaricensis (Lcacinaceae), 85

Cordero, Abel, 67-68, 69

—Beatriz, 68

Cordillera de Guanacaste: volcanos of, 345

—de Talamanea, 3, 4, 15, 261, 334—35

Cormorant, Neotropic, Phalacrocorax olivaceus, 5,
363; on mountain torrents, 242, 281-83
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Corn. See Maize

Cornutia grandifolia (Verbenaceae), 39

Coronillo tree, Bellucia costaricensis (Melas-
tomaceae), g1; flowers and fruits of, 31619,
326, 327. Picture, 317

Cosmic process: an interpretation of, 375-78

Costa Rica, 3

Cotinga, Turquoise, Cotinga ridgwayi, 48, 291

Cowbird, Bronzed, or Red-eyed, Molothrus acneus,
292, 362

Cows: purchase of, 169—70; milking of, 171-72;
ailments of, 173-74; sale of, 175. Picture, 158

Cuckoo, Black-billed, Coccyzus erythropthalmus,
2

—Sgt)gipecl, Tapera naevia, 292 )

—Yellow-billed, Coccyzus amertcanus, 293

Cuzan, Alfred, 358-63

Dacnis, Scarlet-thighed, Dacnis venusta, 284
Deer, Forest, Mazama americana, 5, 10, 82, 87,

—%%%itc—tailed, Odocoileus virginianus, 334

Diaz, Pantaleon, 350-52

Dickcissel, Spiza americana, 45 )

Dipper, American, Cinclus mexicanus, 283. Pic-
ture, 285

Dipterodendron tree, Dipterodendron elegans
(Sapindaceae), 277; arillate seeds of, 293

Dogs: pursue Agoutis, 88; as companions, 195

Doliocarpus dentatus (Dilleniaceae), 293

Dove(s): nesting of, 28, 42, 45

—Gray-chested, Leprotila cassinii, 77. Picture,
76

—Inca, Scardafella inca, 340—41

—Mourning, Zenaida macroura, 362

—White-fronted, Leprotila verreauxi, 77, 341

—White-winged, Zenaida asiatica, 341

Duck, Northern Shoveler, Anas clypeata, 359

Dulce (brown sugar), 67, 73, 337

Earth, the: uniqueness and importance of, 377

Eciton ants, Eciton spp. See Ant, Army

Egret, Cattle, Bubulcus ibis, 107

—Great, Casmerodius albus, 359

—Snowy, Egretta thula, 363

Eisenmann, Eugene, 346

Elaenia, Bellicose. Se¢ Elaenia, Lesser

—Lesser, Elaenia chiriquensis, 19, 271, 280, 332

El Cerro de la Muerte, 157, 162

El General, Valley of, 3; avifauna of, 291-92;
compared with Guanacaste, 334—35

Elleanthus capitatus (Orchidaceae): curious flowers
of, 48

Epfderz‘;'mm ihaguense (Orchidaceae), 340

— imatophyllum: on ants’ nests, 23

Espavel tree, Anacardium excelsum (Anacar-
diaceae), 337

Ethics: broadened to include nonhuman crea-
tures, 197, 217—31

Euphonia, Blue-hooded, Eupbonia elegantissima,
146, 284

—Tawny-bellied, or Spot-crowned, Euphonia im-
itans, 68

Evil: origin of, 375-78

Evolution: finest accomplishments of, 232, 333,
374; in vegetable kingdom, 370—71; of man,
373—-74; of predation, 378—7¢; tragic dichotomy
in, 379

Fern(s), 116, 246

—Royal, Osmunda regalis (Osmundaceae), 340

—*“walking,” Leptochilus cladorrbizans
(Polypodiaceae), 116

Feyling, Paul, 288

Fireflies, 30

Fires: in forest, 10, 357; set to clear fields, 25-27

Fish, Golden-backed, Pigbucina boruca, 253. See
also Cichlid

Flame-of-the-Forest tree, Spathodea campanulata
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(Bignoniaceae), 39, 43; growth of, 271-74;
flowering of, 273-74; death of, 275-76; de-
structive fall of, 279-79

Flycatcher, Boat-billed, Megarhynchus pitangua,
24, 332

—Brown-crested, Myiarchus tyrannulus: nesting
of, 355

—Gray-capped, Myiozetetes granadensis, 298—

00

-—E’iratic, Legatus leucophaius, 19, 45, 280

—Royal, Onychorhynchus mexicanus, 265

—Scissor-tailed, Mugcivora forficata: roosting of,
341, 364

—Sulphur-bellied, Myiodynastes luteiventris: at-
tracted to arillate seeds, 293

—Torrent, Serpophaga cinerea, 5, 142

— Vermilion-crowned, Myiozetetes similis, 208

—Yellow-bellied, Empidonax flaviventris, 45

Food chains, 368—69

Forest-Falcon, Collared, Micrastur semitorquatus,
191, 193

Fowl, domestic. See Chickens, domestic

Frigatebird, Magnificent, Fregata magnificens: flies
far inland, 280-8:

Galactia (cow), 171, 175

Gallinule, Common, Gallinula chloropus, 363

Gandhi, Mohandas Karamchand, 222-23

Goethalsia meiantha (Tiliaceae), 116

Golden-tail. See Hummingbird, Blue-throated
Golden-tail

Granadillas, 14445

Grassquit, Yellow-faced, Tiaris olivacea, 50, 53,
56; fruit-eating by, 332

Grebe, Least, Podiceps dominicus, 363

—Pied-billed, Podilymbus podiceps, 363

Grosbeak, Blue-black, Cyanocompsa cyanoides, 42,
rir N Picmre. 62

—Rose-breasted, Pheucticus ludovicianus, 50

Ground-Cuckoo, Lesser, Morococcyx erythropygus,

Gr:fnd—Dove, Common, Columbina passerina, 341

—Ruddy, Columbina talpacoti, 118, 341

Guan, Crested, Penclope purpurascens, 10

Guanacaste, Province of, Costa Rica: climate of,
334, 363; flora and fauna of, 334—33; people of,
337, 338; forests of, 342-43, 354; winds of,
334, 339, 344, 352, 363; deforestation of, 353,
357; agriculture of, 338, 353; sunsets of, 364;
birds of, 33564 passim

Guanacaste tree, Enterolobium cyclocarpum
(Leguminosae), 337. 354

Guatuso. See Agouti

Guava tree, Psidium Guajava (Myrtaceae), 136,
166

Guayacan tree, Tabebuia chrysantha (Big-
noniaceae), 358

Hamelia patens (Rubiaceae), 288, 200

Harmonious association, principle of, 225-30

Hawk, Broad-winged, Buteo platypterus: migration
of, 29, 45

—Marsh, Circus cyaneus, 340

—Red-tailed, Buteo jamaicensis, 342

—Roadside, Buteo magnirostris, 342

—Sparrow, or American Kestrel, Falo sparverius,

2

—-%Twainson's‘ Buteo swainsoni: migration of, 28,
280

Heliconias, Heliconia spp. (Musaceae), 39, 124

Heliocarpus spp. (Tiliaceace), 18

Hermit. See Hummingbird, Bronzy Hermit

Heron, Little Blue, Florida caerulea, 361

—Tricolored, Hydranassa tricolor, 361

Hibiscus, scrambling, Hibiscus furcellatus {Mal-
vaceae), 54— 56

Hidalgoa ternata (Compositae), 246

Honeycreeper, Blue, Cyanerpes cyaneus, 191, 291
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—Green, Chlorophanes spiza, 291, 324

—Shining, Cyanerpes lucidus, 291 ) _

Horses, 59, 157-68, 173, 318; fair dealing with,
168—69 )

House, at Los Cusingos: construction of, 6-7

House-Wren, Southern, Troglodytes musculus, 212

Hudson, W. H., 222 o

Hummingbird(s): courtship, or singing, as-
semblies of, 18, 24+ §3, 56, 119, 130; nesting of,
18, 34, 37, 50, 56, 119—35; food pf. 21, 334 393
and banana flowers, 123; incubation and nest-
ling periods of, 131; wing exercise§ of nestling,
132; nesting success of, 133; duration of paren-
tal care by, 133-35; pollination of flowers by,

2

—SBaLd-tailed Barbthroat, Threnetes ruckeri, 343
nesting of, 119-22, 131, 133; care of juvenile
by, 133-34 - N

— Blue-chested, Amazilia amabilis, 24

— Blue-crowned Woodnymph, Thalurania colom-
bica, 39 N

— Blue-throated Golden-tail, Hylocharis eliciae, 24,
53; singing assembly of, 117 _

—Bronzy Hermit, Glaucis aenea, 34; nesting of,
119, 12429, 131—33. Pictures of nest, 35, 115

—Brown Violet-car, Colibri delphinae, 41; at
Cerillo tree, 290—91

—Cinnamon, Amazilia rutila, 348

—Fiery-throated, Panterpe insignis: tTameness of,
28889

—Green-crowned Brilliant, Heliodoxa jacula,
289-90

—Green Hermit, Phaethornis guy, 139

—Green Violet-ear, 290

—Hairy Hermit, Glaucis birsuta, 129

— Little Hermit, Phaetbornis longuemareas, 34, 42,
139—40; nesting of, 130—-31, 133 )

—Long-billed Starthroat, Heliomaster longirostris,
134-35

— Long-tailed Hermit, Phaethornis superciliosus, 23,
34, 48; nesting of, 129—31, 133, 137-39: 35 ]:_ml—
linator of Scarlet Passion-flower, 139-44. Pic-
ture, 138 )

—Ruby-throated, Archilochus colubris, 293

— Rufous-breasted Hermit, Glaucits hirsuta, 127

— Rufous-tailed, Amazilia tzacatl, 24, 33, 42+ 50,
134, 348 o

—Scaly-breasted, Phaeochroa cuvieris, 45, 50, 135

—Snowy-breasted, Amazilia edward, 30, 50

—Violet-headed, Klais guimeti, 53; nesting of, 28.
Picture, 26 )

—Violet Saberwing, Campylopterus bemileucuras,
1

——\g’{])']ite-crestcd Coquette, Paphosia adorabilis, 291

— White-necked Jacobin, Florisuga mellivora, 42;
at Cerillo tree, 290

Hyptis suaveolens (Labiatae), 343

Ibis, White, Eudocimus albus, 359, 361

Iguanas, 362

Indians: at Los Cusingos, 6

Inga tree, Inga spp. (Leguminosac),43; peds of, g1

Insects: forbearance toward, 230-31

Inter-American Highway, 3, 135, 353

International Union for the Conservation of
Nature and Natural Resources: survey for,
35758

Invierno (winter), 12—13 )

Itabo, Yucca elepbantipes (Liliaceae): edible flowers
of, 25, 29. Picture, 336

Jabiru, Jabiru mycteria, 359. Picture, 360
Jacamar, Rufous-tailed, Ga:'@::.’a ruficauda, 10, 312
Jacana, Northern, Jacana spinosa, 359
Jacaranda, Large-leaved, Jacaranda copaia (Big-
noniaceae): flowering of, 28, 30, 270; fruiting
of, 48, 50 -
—Small-leaved, Jacaranda mimosifolia, 271, 273

INDEX 301

Jack-in-the-Pulpit, Arisaema triphylium (Araceae),
i

jacol;‘;n. See Hummingbird, White-necked Jaco-
bin

Jaguar, Felis onca, 5, 82, 100

Jains, 230

Janzen, Daniel H., 233

Jay, Brown, Psilorbinus morio, 118, 292, 346—48

Job's-tears, Coix Lacryma-Jobi (Gramineae), 246; as
a cereal, 338-39

Julian, Roman Emperor, 81

Jungle Fowl, Red, Gallus gallus: habits of, 185-86,
191-92

Kalidasa, 197

Kant, Immanuel, 2z0-21

Kestrel, American, Falco sparverius, 342

Killdeer, Charadrius vociferus, 343

Kingbird, Eastern, Tyrannus tyrannus, 32

—Tropical, Tyrannus melancholicus, 340; roosting
of, 341

Kingfisher, Amazon, Chloroceryle amazona, 242

—Green, Chloroceryle americana, 242

Kite, Snail, Rostrbamus sociabilis, 363

—Swallow-tailed, Elanoides forficatus, 19, 43, 280.
Picture, 17

Laguna de Mata Redonda: water birds at, 358-5¢

Laissez-faire, principle of: applied to wilderness,
222, 227-29

Lankester, Charles Herbert, 8

Las Canas, Guanacaste, 335—37, 340—42, 348;
birds at, 340—42

Las Letras, Guanacaste, 352

Leaf-tosser, or Leaf-scraper, Scaly-throated,
Sclerurus guatemalensis, 53

Leber, Keith, 358-64

Leptochilus cladorrbizans (Polypodiaceae), 116

Ligon, J. D., 215n

Limpkin, Aramus guarauna, 359, 361

Lizard, 254. See also Basilisk

Los Cusingos: situation and topography of, 3—5;
purchase of, 5-6; naming of, 8

Lycianthes synanthera (Solanaceae), 37; pollination
of, 320—24. Picture, 322

Macaw, Scarlet, Ara macao, 47, 274-75%, 339, 362.
Picture, 272

MacRoberts, M. H. and B. R., 215n

Madera Negra tree, Gliricidia sepism
(Leguminosae): flowering of, 28; planting of, 68

Madrono tree, Calycophylium candidissimum
(Rubiaceae), 342—43

Maeterlinck, Maurice, 195

Magpie-Jay, White-throated, Calocitra formosa,

8

M:ilc (corn), 21, 25; preparation of ficld for,
24—125, 59—63; planting of, 29, 32, 63-64, 117;
cultivation of, 34— 37, 64: development of, 37,
38; harvest of, 43, 69: dishes prepared with, 6g;
storage of, 73, 74; theft of, 78—81

Malanga. See Taro

Mammals, 82—-99, 334—35. See alwo Agouti; Ar-
madillo; Porcupine; Rabbit; Squirrel; etc.

Man: evolution of, 373—74; moral nature of, 374,
freedoms of, 382—83

Manakin(s): fruit-eating by, 331-32

—Blue-crowned, Pipra coronata, 194

—Long-tailed, Chiroxiphia linearis, 349; voice and
display of, 354

—Orange-collared, Manacus aurantiacus, 294; hab-
its of, 19

—White-ruffed, Corapipo altera, 286

Mangle Pifiuela tree, Pelliciera Rhizophorae
(Theaceae), 361-62

Mangos, 38, 40

Marsh Pennywort, Hydrocotyle sp. (Umbelliferac),
340
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Martin, Gray-breasted, Progne chalybea, 53

Maxillaria spp. (Orchidaceae), 48

Mayo trees, Vochysia aurea and V. ferruginea (Voc-
hysiaceae): flowering of, 28, 30, 33, 47, 270

—Colorado, Vochysia ferruginea: host of Psittacan-
thus americanus, 48

Meadowlark, Common, Sturnella magna, 355

Melastome family: flowering of, 24, 30-32,
316~ 20, 327-30; fruiting of, 32, 37. 48, 284,
285, 331—33; characters of, 315-16

Mica (snake), Spilotes pullatus, 253n; plunders
birds' nests, 34, 217; interactions with squirrel,
83-85; captures rabbit, 85

Miconia, Cinnamon-leaved, Miconia elata (Melas-
tomaceae): size of, 315; synchronized flowering
of, 320—30

—Furry, Miconia Matthaei: synchronized flower-
ing of, 329—30 )

—Glossy-leaved, Miconia byperprasina: syn-
chronized flowering of, 329-30

—Large-flowered, Miconia Schlimi: pollination of,
319—20, 327

—Scorpiod, Miconia trinervia: synchronized flow-
ering of, 329—30; birds that cat berries of,
33 1= 32 . - g 3

—Smooth-leaved, Miconia gracilis: synchronized
flowering of, 330

—Wayside, Miconia minutiflora (-M. borealis): syn-
chronized flowering of, 45, 328-29

Milk tree, Brosimum utile (Moraceae), 91, 94

Milpa. See Maize

Mimosa, Climbing, Mimesa myriadena
(Leguminosae), 151

Mint family (Labiatae): flowering of, 54, 343

Moderation: need of, 382

Monkey, Howling, Alonatta villosa, 338, 339, 362.
Picture, 336

—White-faced, Cebus capucinus, 5, 11, 40, 82, 117,
338. Picture, 41

Monroe, Burt L., Jr., 281

Mora, Francisco (*Don Chico"), 4, §. 60-061, 66,
87

Morning glories (Convolvulaceae), 54

Motmot, Blue-diademed, or Blue-crowned,
Momotus momota, 271, 303, 306, 348

—Turquoise-browed, Eumomota superciliosa, 348

Murieco tree, Cordia bicolor (Boraginaceae), 155

Mussurana (snake), Clelia clelia, 254

Nicoya, Guanacaste, 348—50, 358; birds at,
348—49

—Gulf of, 335, 352. 358

—Peninsula of, 348, 353

Night-Heron, Yellow-crowned, Nyctanassa
violacea, 363

Nightingale-Thrush, Orange-billed, Catharus au-
rantiirostris, 50, 247

Noakes, D. L. G., 252#

Norby, Darwin and Barbara, 181-82

Nunbird, Black, Monasa atra: burrow of, 303

— White-fronted, Monasa morphoeus: chorus of,
301; burrow of, 303, 307; nestlings of, 308, 311

Ocelor, Felis pardalis, 5

Oliganthes discolor (Compositae), 54

Opossum, Didelpbis marsupialis: chases wood-rail,
263. Picture, 261

Oranges, 21, 25, 29, 38, 47; flowering of, 32

Orchid, Bucket, Coryanthes sp., 23

—Golden-shower, Oncidium spp., 23

Organization for Tropical Studies: field station of,

357
Oriole, Baltimore, or Northern, [cterus galbula,
45, 50, 271, 292; drinks nectar, 21, 24
—Black-cowled, feterus prosthemelas: nest of, 119
—Orchard, lcterus spurius, 271, 292
Oropéndola, Montezuma, Gymnostinops
montezuma; roosting of, 346—48
Osprey, Pandion baligetus, 363
Ostrich, Struthio camelus, 305

INDEX 393

Otters, 242
Oxen, 172

Paca, Agouti paca, 87

Palicourea guianensis (Rubiaceae), 33

Palm, African Qil, Elaeis guineensis: fruits of, eaten
by birds and Agoutis, go

—Pejibaye. See Pejibaye Palm

Palmito, Euterpe panamensis (Palmae), 10

Palo Verde, Guanacaste, 357, 364

Pandora (cow), 170-71

Parakeet, Barred, Bolborbynchus lineola: altitudinal
movements of, 286—87

—Crimson-fronted, Aratinga finschi: roosting of,
346

—Orange-chinned. Brotogeris jugularis, 342;
drinks nectar, 21, 24. Picture, 20

—Orange-fronted, Aratinga canicularis, 342; digs
nest chamber in termitary, 339— 50

—Sulphur-winged, Pyrrbura boffimanni: habits of|
28

Para;h:msa Yogananda: his Autobiography of a Yogi
quoted, 222—-23

Parrot, Red-lored, Amazona autumnalis, 47. Pic-
ture, 46

—White-crowned, Pionus sentlis, 123; eats poré
seeds, 21

— White-fronted, Amazona albifrons, 342

—Yellow-naped, Amazona auropalliata: roosting
of, 341—-42

Passion-flower, Scarlet, Passiflora vitifolia: pollina-
tion of, 23, 136-44; fruit of, 144-45. Picture,
143

Past‘!ures: cleaning of, 32, g0, 57

Pauraque, Nyctidromus albicollis, 24, 181

Peccary, Collared, Tayassu tajacu, 82

Pejibaye palm, Guilielma (Bactris) gasipaes: edible
fruits of, 38, g0, 47, 264-65

Peppershrike, Rufous-browed, Cyclarbis gujanen-
sis, 283—84

Photosynthesis: beneficence of, 365; origin of,
378; decrease of, 381

Piculet, Olivaceous, Picumnus olivaceus, 214

Pigeon(s): nesting of, 28

—Band-tailed, Columba fasciata, 288

—Pale-vented, Columba cayennensis, 340

—Red-billed, Columba flavirostris, 341

Pigs, 230, 352—53

Piha, Rufous, Lipaugus unirufus, 332

Pincapples, 57

Pinuela, Bromelia Pinguin (Bromeliaceae): hedges
of, 346

Pitahaya, Cereus undatus (Cactaceae), 318

Plantains, 114

Plants: competition among, 369—70; evolution in,
370—71; psychic limitations of, 379-80

Plato, 382

Plover, Black-bellied, Pluvialis squatarola, 361

—Semipalmated, Charadrius semipalmatus, 361

Poachers: at Los Cusingos, 1o

Pochote tree, Bombacopsis quinatum (Bom-
bacaceae), 342

Podostemon family (Podostemonaceae): flowering
of, 56

Poikilacanthus macrantbus (Acanthaceae), 42, 43,
48, 116

Pollination: of bananas, 123; of Scarlet Passion-
flower, 139—44; of Coronillo tree, 316~19; of
Large-flowered Miconia, 319—20; of Lycianthes
synanthera, 320—24; of Cassia spp., 324—26; of
Satyria spp., 327; of Miconia spp., 330

Porcupine, Tropical, Coendou mexicanus: habits of,
99—100

Pord, Orange, Erytbrina Poepiggiana
(Leguminosae): nectar of, sought by birds, 24

—Red, Erytbrina Berteroana: edible flowers of, 21,
51; nectar of, sought by birds, 21; seeds of,
eaten by White-crowned Parrots, 21. Picture,
20

Potoo, Common, Nyctibius griseus, 57. Picture, 55
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Predation: contrasted with phums_vlnthesis. 367
68; among green plants, 369; major source of
evil, 371, 374; evolutionary role of, 371-73; ef-
fect upon reproduction of, 372-73: revolt
against, 374—75; origin of, 378—81; growth of,

Pr?\?e:t, Ligustrum vulgare (Oleaceae): defoliated by
leaf-cutting ants, 237-39

Protium spp. (Burseraceae), g1

Pseudomyrmex spp., 233

Psr’rmcagtbm amlzficanm (Loranthaceae), 48

Pterolepis trichotoma (Melastomaceac), 56, 315, 327

Puerto Humo, Guanacaste, 358-63

Puffbird, White-necked, Notharchus macra_rbymbos:
digs nest chamber in termitary, 357. Picture,

6
Pu3ﬂ§bird, White-whiskered. See Softwing
Puffin, Fratercula arctica, 297
Puma, Felis concolor, 82, 100
Pumpkins, 29, 38, 43
Puntarenas, Costa Rica, 335, 352—33
Pyrophorus fireflies, 30. Picture, 31

Quail-Dove, Ruddy, Geotrygon montana, 117
Quebrada Hermosa, 160-62 )
Querzal, Resplendent, Pharomachrus mocinno, 288,

353

Rabbit, Sylvilagus brasiliensis: captured by snake,
85

Rainbow, 344 o _

Rainfall: influence of, on tropical life, 12;1n Val-
ley of El General, 1315, 29-30, 33, 38-30,
47-48, 51, 54

Razisea spicata (Acanthaceae), 48, 116

Razor-Sedge, Scleria sp. (Cyperaceae), 267

Redstart, Slate-throated, Myioborus miniatus, 288

Retana, Isaias, 13 )

Rice: cultivation of, 64—65; harvestingand thresh-
ing of, 70-71

Rio Caiias (eastern), 337

—Canas (western), Lagoons of: birds at, 363

—General, 79, 244

—Nacaome, 352 )

— Penas Blancas, 4, 6, 241—45, 281; rocky side
channel of, 244-757

—Tempisque, 335, 348, 358; voyage on, 359-63

—Térraba, 3 o

Riverwood tree, Pithecolobium .’ong{fo!mn_z
(Leguminosae), 241, 244, 246; flowering of, 18,

5 l . .
Roble de Sabana tree, Tabebuia pemapbyﬂa (Big-
noniaceae), 358
Rocalpe (stallion), 165-66
Rosilla (mare); 162—64

Saberwing. See Hummingbird, Violet Saberwing

Salguero, Miguel: his Volcanes de Costa Rica, 345

Saltator, Buff-throated, Saltator maximus, 164

Salvinia sp. (Salviniaceae), 340 )

Saman tree, Pithecolobium saman (Leguminosac),

Sailsd%:oo;‘*tree. Hura crepitans (Euphorbiaceae), 337

Sandpaper tree, Pourouma aspera (Moraceac):
fruits of, eaten by monkeys, 40

Sandpiper, Semipalmated, Calidris pusilla, 359,
61

——3Spotted, Actitis macularia, 43

San Isidro de El General, 3, 13, 79

Santa Cruz, Guanacaste, 363 _ _

Sapsucker, Yellow-bellied, Sphyrapicus varius:
roosting of, on migration, 294—95

Satyria spp. (Ericaceae): pollination of, 327

—elongata: colorful leaves of, 18

Schumacher, D. M., 191n

Seasons: in Central America, 12—13

Securidaca sylvestris (Polygalaceae): flowering of, 28

Seed dispersal: by Agoutis, 913 by birds, 331-33

Seedeater, Variable, Sporophila aurita, 37, 39, 53»
56, 71; fruit-cating by, 332. Picture, 36

INDEX 305

Seed-Finch, Thick-billed, Oryzoborus funereus, 42
Shellflowers, Calathea spp. (Marantaceae): eaten
by squirrel, 83
Shrike-Vireo, Green, Smaragdolanius pulchellus, 42
Skunk Cabbage, Symplocarpus foetidus (Araceae),
114
Skutch, Edwin, ¢
—Pamela, 8-¢
Smooker, G. D., 266-67
Snakes: as predators on birds’ nests, 34; destruc-
tion of, 230; reflections upon, 254—57. See also
Mica, Zopilota. Picture, 218
Snow, Barbara K., 129
Sobralia sp. (Orchidaceae): synchronized flower-
ing of, 44—45. Picture, 22
—pleiantha: ephemeral flowers of, 23
Softwing, White-whiskered, Malacoptila panamen-
sis: habits, food, and voice of, 2g7-301; nesting
of, 296, j01—i4. Picture, 299
Solitaire, Black-faced, Myadestes melanops, 283
Sparrow, Black-striped, Arremonaps conirostris, 93
—Orange-billed, Arremon aurantiirostris, 8g, 312
Spinoza, Baruch, 221
Spoonbill, Roseate, Ajaia ajaja, 359, 361
Squirrel, Cinnamon-bellied, Sciurus granatensis,
335: destruction of birds’ nests by, 34, 219; food
and habits of, 77-78, 82— 86, 144—45; interac-
tions with a snake of, 83-85
—Variegated, Scinrus variegatoides, 335
Stachytarpheta, Stachytarpbeta mutabilis (Ver-
benaceae), 271
Stanbopea sp. (Orchidaceae), 42
Starthroat, See Hummingbird, Long-billed Star-
throat
Stilt, Black-necked, Himantopus mexicanus, 359
Stokes, Allen W., 18586
Stork, Wood, Mycteria americana, 359, 361
Sugarcane, 4, 29; planting of, 65-66; milling of,
67,73
Sunbittern, Eurypyga belias, 242

Swallow, Barn, Hirundo rustica, 45, 363, 364

—Cliff, Petrochelidon pyrrbonota, 280

—Mangrove, Iridoprocne albilinea, 363

—Rough-winged, Stelgidopteryx ruficollis, 306

Sycamore tree, Platanus chiapensis (Platanaceae),
337

Taboga, Hacienda, 353-57; birds at, 353—57

Tanager(s): number of species of, 146; coloration
of, 146—47

—Bay-headed, Tangara gyrola, 146, 204, 324

—Blue, or Blue-gray, Thraupis episcopus, 146: nest-
ing of, 77-78, 118

—Golden-masked, Tangara larvata, 146; nest
helpers of, 154

—Gray-headed, Eucometis penicillata, 183

—Plain-colored, Tangara inornata: nest helpers of,
I

—S?:::r]er. Piranga olivacea, 32

—Scarlet-rumped Black, Ramphocelus passerinit,
93, 146. Picture, 218

—Silver-throated, Tangara icterocepbala, 146, 294

—Speckled, Tangara chrysophrys, 286; habits and
breeding of, 148- 51; nesting of a lame female,
151—55; nest helpers of, 153—356. Picture, 149

—Summer, Piranga rubra, 43, 146, 332

—Turquoise, Tangara mexicana: nest helpers of,

154

—White-shouldered, Tachyphonus luctuosus, 146

—White-winged, Piranga leucoptera, 288

Tangara spp.: habits and food of, 147-48; nest
helpers of, 154

Taoism, 230, 375

Tapir, Tapirus bairdii, 82

Taro, Colocasia esculenta (Araceae), 29, 54, 57

Tayra, Eira barbara, 82; kills chickens, 1go—gr

Teal, Blue-winged, Anas discors, 359

Tenorio, Hacienda, 342—48; birds at, 345-48

Tepiscuinte. See Paca

Termitaries: nesting of birds in, 349—50, 357
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Thatched shed, 73—81; construction of, 73-74-
Picture, 75

Thrush, Gray’s, or Clay-cnlored Robin, Turdus
grayi, 39, 53, 275 nesting of, 77-78, 118

_Ofive-backed, Hylocichla ustulata, 32, 505 280,

2

-—353wainson’s. See Thrush, Olive-backed

— White-throated, Turdus assimilis, 53
Tibouchina spp- (Melastomaceae), 316

Ticks: on cattle and horses, 173

Tilaran, Guanacaste, 337, 338-40

Tinamou, Great, Tinanus major, 11, 310
Tiquisque, Xanthosoma wiolaceum (Araceae), 25,

29,

Tody-%?l'ycatcher, Black-fronted, or Common, To-
dirostrum cinereum, 24

—_Slate-headed, Todirostrum sylvia, 349

Térsalo, Dermatobia bominis: parasitizes cattle,
173—-

Tojgani‘:. Blue-throated, Aulacorbynchus
caeruleogularis, 283, 353

Toucan(s): raid birds’ nests, 219

__Chestnut-mandibled, Ramphastos swainsonii, 10

Trapicke (cane milD), 73, 337

Tree-Duck, Black-bellied, Dendrocygna autum-
nalis, 359> 363

Trigona spp-: as pollinators, 326

Trogon, Baird’s, Trogon bairdi, 68, 291; nesting of,
275-76

— lgck-headad. Trogon melanocephalus: courtship
of, 355

—Collared, Trogon collaris, 288

—Elegant, Trogon elegans, 342

Tropical Science Center, 357

Tulip tree. See Flame-of-the-Forest tree

Tussacia Friedrichsthaliana (Gesneriaceae), 37, 39

Urania fulgens (moth): migration of, 43, 47- Pic-
ture, 44
Utilitarianism, 224

Valerio, Carlos Luis, 339

—Juvenal, 339

Van Tyne, Josselyn, 109

Vegetable garden, 32, 38, 68-69

Verano (summer), 12—13

Violet-ear. See Hummingbird, Brown Violet-ear
Vireo, Red-eyed, Vireo olivaceus, 32, 45 332
— Yellow-green, Vireo flavoviridis, 19, 45 280
_ Yellow-throated, Vireo flavifrons, 50
Volcin Arenal: eruption of, 345
—Miravalles, 344, 345

__Tenorio, 344—45: forest on. 344

Vulture, Black, Coragyps atratus. 90, 342
—King, Sarcorampbus papa, 342

—Turkey, Catbartes aura, 342

Warbler, Bay-breasted, Dendroica castaned, 293,
332
—Buff-rumped, Basileuterus fuh!imnda. 534

247

— Canada, Wilsonia canadensis, 45

__Chestnut-sided, Dendroica pensylvanica, 45, 2473
fruit-eating by, 332

__Golden-winged, Vermivora chrysoptera, 50

—_Hooded, Wilsonia citrina, 293

— Prothonotary, Protonotaria citrea, 294

— Tennessee, Vermivora peregring, 50, 271, 2943
fruit-eating by, 332

Water: figures cast by flowing, 257

Water-filled buds, 37, 273

Water Hyacinth, Eichornia crassipes (Pontederi-
aceae), 340, 358

Wetmore, Alexander, 269

Whimbrel, Numenius phacopus, 359

Wild plantains, Heliconia spp- (Musaceae), 39,
124, 246

Willis, Edwin O., 113

Windstorms, 40

Woodcreeper, Streaked-headed, Lepidocolaptes
souleyetii, 363

INDEX

Wood ingbi
20 o:g;l;]:!l:p };S'ee Hummingbird, Blue-crowned
Woodpecker(s): social life of, 214-16
—éct}):i'n. Mefmret]oe.‘f Sformicivorus, 215, 288
—Golk fen—{lapgd. Centurus (Tripsurus) chrysauchen
291; family life of, 202-16. Picture, 204 ‘
—-ll;meatf:d, Dryocopus lineatus, 53, 202—3
—R;:lg—zxggﬁdé c%aﬂg:pbifm guatemalensis, 53, 247
—Red-cockaded. ) A 7
of arps ndrocopos horealis: family life
—Red- capi i
s ::;&_nlv‘;led, Centurus rubricapillus: family life
—Rufous-winged, Piculus simpl,
Wuod-Peer, Contopus sppT. ?1;1: v
Wood-Quail, Marbled, Odontophorus gujanensis

183
Woogl—Rall, Gray-necked, Aramides cajanea, 77;
voice of, 258-63; habits and food of, 260—66;
nesting of, 266-68; sleeping of, 268—69. Pi .
ture, 261 ' o
Wood-Wren, Highland, or Gray-breasted
Henicorbina leucophrys, 288 '

397

—Ipwland, or White-breasted, Henicorbina leucos-
ticta, 312; nesting of, 313
\’\iurdsworth, William: quoted, 229
Wren, Banded, Thryothorus pleurostictus :
songs of, 354 HEEH
—Banded-backed, Campylorhynchus
: 1 zonatus, 346
—Plain, Thryothorus modestus: dormitory of, 63:;4—-

70
—Riverside, Thryotko ihadius: i
Tl;{;sf e ;y? rus semibadius: habits and
—Rufous-breasted, Thryotho. tlus: anti
gk AT bryothorus rutilus: antiphonal
—Rufous-naped, Campylorbynchus rufinucha, 349;

s;)c;aiity and roosting of, 345—46. Picture
4 . ]

WYnne»Edwards‘ V. C.: his A#ni . L
Relation to Social Behaviour, 3:.::””1 Siperiony

Yuca. See Cassava

Z Pl a {snake) Ckfm cieina: h v
0 I(it 3 Jlﬂ' ablt& alld T of
pre i
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