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Foreword

Earth is teeming with life. No one knows exactly how many
distinct organisms inhabit our planet, but more than 5 mil-
lion different species of animals and plants could exist, rang-
ing from microscopic algae and bacteria to gigantic elephants,
redwood trees and blue whales. Yet, throughout this won-
derful tapestry of living creatures, there runs a single thread:
Deoxyribonucleic acid or DNA. The existence of DNA, an
elegant, twisted organic molecule that is the building block
of all life, is perhaps the best evidence that all living organ-
isms on this planet share a common ancestry. Our ancient
connection to the living world may drive our curiosity, and
perhaps also explain our seemingly insatiable desire for in-
formation about animals and nature. Noted zoologist, E.O.
Wilson, recently coined the term “biophilia” to describe this
phenomenon. The term is derived from the Greek bios mean-
ing “life” and philos meaning “love.” Wilson argues that we
are human because of our innate affinity to and interest in the
other organisms with which we share our planet. They are,
as he says, “the matrix in which the human mind originated
and is permanently rooted.” To put it simply and metaphor-
ically, our love for nature flows in our blood and is deeply en-
grained in both our psyche and cultural traditions.

Our own personal awakenings to the natural world are as
diverse as humanity itself. I spent my early childhood in rural
Iowa where nature was an integral part of my life. My father
and I spent many hours collecting, identifying and studying
local insects, amphibians and reptiles. These experiences had
a significant impact on my early intellectual and even spiri-
tual development. One event I can recall most vividly. I had
collected a cocoon in a field near my home in early spring.
"The large, silky capsule was attached to a stick. I brought the
cocoon back to my room and placed it in a jar on top of my
dresser. I remember waking one morning and, there, perched
on the tip of the stick was a large moth, slowly moving its
delicate, light green wings in the early morning sunlight. It
took my breath away. To my inexperienced eyes, it was one
of the most beautiful things I had ever seen. I knew it was a
moth, but did not know which species. Upon closer exami-
nation, I noticed two moon-like markings on the wings and
also noted that the wings had long “tails”, much like the ubiq-
uitous tiger swallow-tail butterflies that visited the lilac bush
in our backyard. Not wanting to suffer my ignorance any
longer, I reached immediately for my Golden Guide to North
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American Insects and searched through the section on moths
and butterflies. It was a luna moth! My heart was pounding
with the excitement of new knowledge as I ran to share the
discovery with my parents.

I consider myself very fortunate to have made a living as
a professional biologist and conservationist for the past 20
years. I've traveled to over 30 countries and six continents to
study and photograph wildlife or to attend related conferences
and meetings. Yet, each time I encounter a new and unusual
animal or habitat my heart still races with the same excite-
ment of my youth. If this is biophilia, then I certainly possess
it, and it is my hope that others will experience it too. I am
therefore extremely proud to have served as the series editor
for the Gale Group’s rewrite of Grzimek’s Animal Life Ency-
clopedia, one of the best known and widely used reference
works on the animal world. Grzimek’s is a celebration of an-
imals, a snapshot of our current knowledge of the Earth’s in-
credible range of biological diversity. Although many other
animal encyclopedias exist, Grzimek’s Animal Life Encyclopedia
remains unparalleled in its size and in the breadth of topics
and organisms it covers.

The revision of these volumes could not come at a more
opportune time. In fact, there is a desperate need for a deeper
understanding and appreciation of our natural world. Many
species are classified as threatened or endangered, and the sit-
uation is expected to get much worse before it gets better.
Species extinction has always been part of the evolutionary
history of life; some organisms adapt to changing circum-
stances and some do not. However, the current rate of species
loss is now estimated to be 1,000-10,000 times the normal
“background” rate of extinction since life began on Earth
some 4 billion years ago. The primary factor responsible for
this decline in biological diversity is the exponential growth
of human populations, combined with peoples’ unsustainable
appetite for natural resources, such as land, water, minerals,
oil, and timber. The world’s human population now exceeds
6 billion, and even though the average birth rate has begun
to decline, most demographers believe that the global human
population will reach 8-10 billion in the next 50 years. Much
of this projected growth will occur in developing countries in
Central and South America, Asia and Africa—regions that are
rich in unique biological diversity.
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Finding solutions to conservation challenges will not be
easy in today’s human-dominated world. A growing number
of people live in urban settings and are becoming increasingly
isolated from nature. They “hunt” in super markets and malls,
live in apartments and houses, spend their time watching tele-
vision and searching the World Wide Web. Children and
adults must be taught to value biological diversity and the
habitats that support it. Education is of prime importance now
while we still have time to respond to the impending crisis.
There still exist in many parts of the world large numbers of
biological “hotspots”—places that are relatively unaffected by
humans and which still contain a rich store of their original
animal and plant life. These living repositories, along with se-
lected populations of animals and plants held in profession-
ally managed zoos, aquariums and botanical gardens, could
provide the basis for restoring the planet’s biological wealth
and ecological health. This encyclopedia and the collective
knowledge it represents can assist in educating people about
animals and their ecological and cultural significance. Perhaps
it will also assist others in making deeper connections to na-
ture and spreading biophilia. Information on the conserva-
tion status, threats and efforts to preserve various species have
been integrated into this revision. We have also included in-
formation on the cultural significance of animals, including
their roles in art and religion.

It was over 30 years ago that Dr. Bernhard Grzimek, then
director of the Frankfurt Zoo in Frankfurt, Germany, edited
the first edition of Grzimek’s Animal Life Encyclopedia. Dr.
Grzimek was among the world’s best known zoo directors and
conservationists. He was a prolific author, publishing nine
books. Among his contributions were: Serengeti Shall Not Die,
Rbinos Belong to Everybody and He and I and the Elephants. Dr.
Grzimek’s career was remarkable. He was one of the first
modern zoo or aquarium directors to understand the impor-
tance of zoo involvement in i situ conservation, that is, of
their role in preserving wildlife in nature. During his tenure,
Frankfurt Zoo became one of the leading western advocates
and supporters of wildlife conservation in East Africa. Dr.
Grzimek served as a Trustee of the National Parks Board of
Uganda and Tanzania and assisted in the development of sev-
eral protected areas. The film he made with his son Michael,
Serengeti Shall Not Die, won the 1959 Oscar for best docu-
mentary.

Professor Grzimek has recently been criticized by some
for his failure to consider the human element in wildlife con-
servation. He once wrote: “A national park must remain a pri-
mordial wilderness to be effective. No men, not even native
ones, should live inside its borders.” Such ideas, although con-
sidered politically incorrect by many, may in retrospect actu-
ally prove to be true. Human populations throughout Africa
continue to grow exponentially, forcing wildlife into small is-
lands of natural habitat surrounded by a sea of humanity. The
illegal commercial bushmeat trade—the hunting of endan-
gered wild animals for large scale human consumption—is
pushing many species, including our closest relatives, the go-
rillas, bonobos, and chimpanzees, to the brink of extinction.
The trade is driven by widespread poverty and lack of eco-
nomic alternatives. In order for some species to survive it will
be necessary, as Grzimek suggested, to establish and enforce
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a system of protected areas where wildlife can roam free from
exploitation of any kind.

While it is clear that modern conservation must take the
needs of both wildlife and people into consideration, what will
the quality of human life be if the collective impact of short-
term economic decisions is allowed to drive wildlife popula-
tions into irreversible extinction? Many rural populations
living in areas of high biodiversity are dependent on wild an-
imals as their major source of protein. In addition, wildlife
tourism is the primary source of foreign currency in many de-
veloping countries and is critical to their financial and social
stability. When this source of protein and income is gone,
what will become of the local people? The loss of species is
not only a conservation disaster; it also has the potential to
be a human tragedy of immense proportions. Protected ar-
eas, such as national parks, and regulated hunting in areas out-
side of parks are the only solutions. What critics do not realize
is that the fate of wildlife and people in developing countries
is closely intertwined. Forests and savannas emptied of wildlife
will result in hungry, desperate people, and will, in the long-
term lead to extreme poverty and social instability. Dr.
Grzimek’s early contributions to conservation should be rec-
ognized, not only as benefiting wildlife, but as benefiting lo-
cal people as well.

Dr. Grzimek’s hope in publishing his Animal Life Encyclo-
pedia was that it would “...disseminate knowledge of the ani-
mals and love for them”, so that future generations would
“...have an opportunity to live together with the great diver-
sity of these magnificent creatures.” As stated above, our goals
in producing this updated and revised edition are similar.
However, our challenges in producing this encyclopedia were
more formidable. The volume of knowledge to be summa-
rized is certainly much greater in the twenty-first century than
it was in the 1970’s and 80’s. Scientists, both professional and
amateur, have learned and published a great deal about the
animal kingdom in the past three decades, and our under-
standing of biological and ecological theory has also pro-
gressed. Perhaps our greatest hurdle in producing this revision
was to include the new information, while at the same time
retaining some of the characteristics that have made Grzimek’s
Animal Life Encyclopedia so popular. We have therefore strived
to retain the series’ narrative style, while giving the informa-
tion more organizational structure. Unlike the original
Grzimek’s, this updated version organizes information under
specific topic areas, such as reproduction, behavior, ecology
and so forth. In addition, the basic organizational structure is
generally consistent from one volume to the next, regardless
of the animal groups covered. This should make it easier for
users to locate information more quickly and efficiently. Like
the original Grzimek’s, we have done our best to avoid any
overly technical language that would make the work difficult
to understand by non-biologists. When certain technical ex-
pressions were necessary, we have included explanations or
clarifications.

Considering the vast array of knowledge that such a work
represents, it would be impossible for any one zoologist to
have completed these volumes. We have therefore sought spe-
cialists from various disciplines to write the sections with
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which they are most familiar. As with the original Grzimek’s,
we have engaged the best scholars available to serve as topic
editors, writers, and consultants. There were some complaints
about inaccuracies in the original English version that may
have been due to mistakes or misinterpretation during the
complicated translation process. However, unlike the origi-
nal Grzimek’s, which was translated from German, this revi-
sion has been completely re-written by English-speaking
scientists. This work was truly a cooperative endeavor, and I
thank all of those dedicated individuals who have written,
edited, consulted, drawn, photographed, or contributed to its
production in any way. The names of the topic editors, au-
thors, and illustrators are presented in the list of contributors
in each individual volume.

"The overall structure of this reference work is based on the
classification of animals into naturally related groups, a disci-
pline known as taxonomy or biosystematics. Taxonomy is the
science through which various organisms are discovered, iden-
tified, described, named, classified and catalogued. It should be
noted that in preparing this volume we adopted what might be
termed a conservative approach, relying primarily on tradi-
tional animal classification schemes. Taxonomy has always been
a volatile field, with frequent arguments over the naming of or
evolutionary relationships between various organisms. The ad-
vent of DNA fingerprinting and other advanced biochemical
techniques has revolutionized the field and, not unexpectedly,
has produced both advances and confusion. In producing these
volumes, we have consulted with specialists to obtain the most
up-to-date information possible, but knowing that new find-
ings may result in changes at any time. When scientific con-
troversy over the classification of a particular animal or group
of animals existed, we did our best to point this out in the text.

Readers should note that it was impossible to include as
much detail on some animal groups as was provided on oth-
ers. For example, the marine and freshwater fish, with vast
numbers of orders, families, and species, did not receive as

detailed a treatment as did the birds and mammals. Due to
practical and financial considerations, the publishers could
provide only so much space for each animal group. In such
cases, it was impossible to provide more than a broad overview
and to feature a few selected examples for the purposes of il-
lustration. To help compensate, we have provided a few key
bibliographic references in each section to aid those inter-
ested in learning more. This is a common limitation in all ref-
erence works, but Grzimek’s Encyclopedia of Animal Life is still
the most comprehensive work of its kind.

I am indebted to the Gale Group, Inc. and Senior Editor
Donna Olendorf for selecting me as Series Editor for this
project. It was an honor to follow in the footsteps of Dr.
Grzimek and to play a key role in the revision that still bears
his name. Grzimek’s Animal Life Encyclopedia is being published
by the Gale Group, Inc. in affiliation with my employer, the
American Zoo and Aquarium Association (AZA), and I would
like to thank AZA Executive Director, Sydney J. Butler;
AZA Past-President Ted Beattie John G. Shedd Aquarium,
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How to use this book

Gzimek’s Animal Life Encyclopedia is an internationally
prominent scientific reference compilation, first published in
German in the late 1960s, under the editorship of zoologist
Bernhard Grzimek (1909-1987). In a cooperative effort be-
tween Gale and the American Zoo and Aquarium Association,
the series is being completely revised and updated for the first
time in over 30 years. Gale is expanding the series from 13
to 17 volumes, commissioning new color images, and updat-
ing the information while also making the set easier to use.
The order of revisions is:

Vol 8-11: Birds I-IV

Vol 6: Amphibians

Vol 7: Reptiles

Vol 4-5: Fishes I-11

Vol 12-16: Mammals I-V

Vol 1: Lower Metazoans and Lesser Deuterostomes
Vol 2: Protostomes

Vol 3: Insects

Vol 17: Cumulative Index

Organized by order and family

The overall structure of this reference work is based on
the classification of animals into naturally related groups, a
discipline known as taxonomy—the science through which
various organisms are discovered, identified, described,
named, classified, and catalogued. Starting with the simplest
life forms, the protostomes, in Vol. 1, the series progresses
through the more complex animal classes, culminating with
the mammals in Vols. 12-16. Volume 17 is a stand-alone cu-
mulative index.

Organization of chapters within each volume reinforces
the taxonomic hierarchy. Opening chapters introduce the
class of animal, followed by chapters dedicated to order and
family. Species accounts appear at the end of family chapters.
To help the reader grasp the scientific arrangement, each type
of chapter has a distinctive color and symbol:

A= Family Chapter (yellow background)
@ = Order Chapter (blue background)
0O = Monotypic Order Chapter (green background)
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As chapters narrow in focus, they become more tightly for-
matted. General chapters have a loose structure, reminiscent
of the first edition. While not strictly formatted, order chap-
ters are carefully structured to cover basic information about
member families. Monotypic orders, comprised of a single
family, utilize family chapter organization. Family chapters
are most tightly structured, following a prescribed format of
standard rubrics that make information easy to find and un-
derstand. Family chapters typically include:

Thumbnail introduction
Common name
Scientific name
Class
Order
Suborder
Family
Thumbnail description
Size
Number of genera, species
Habitat
Conservation status

Main essay
Evolution and systematics
Physical characteristics
Distribution
Habitat
Behavior
Feeding ecology and diet
Reproductive biology
Conservation status
Significance to humans

Species accounts
Common name
Scientific name
Subfamily
Taxonomy
Other common names
Physical characteristics
Distribution
Habitat
Behavior
Feeding ecology and diet
Reproductive biology
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How to use this book

Conservation status

Significance to humans
Resources

Books

Periodicals

Organizations

Other

Color graphics enhance understanding
Grzimek’s features approximately 3,500 color photos, in-
cluding approximately 480 in four Birds volumes; 3,500 total
color maps, including almost 1,500 in the four Birds volumes;
and approximately 5,500 total color illustrations, including
1,385 in four Birds volumes. Each featured species of animal
is accompanied by both a distribution map and an illustration.

All maps in Grzimek’s were created specifically for the pro-
ject by XNR Productions. Distribution information was pro-
vided by expert contributors and, if necessary, further
researched at the University of Michigan Zoological Museum
library. Maps are intended to show broad distribution, not
definitive ranges, and are color coded to show resident, breed-
ing, and nonbreeding locations (where appropriate).

All the color illustrations in Grzimek’s were created specif-
ically for the project by Michigan Science Art. Expert con-
tributors recommended the species to be illustrated and
provided feedback to the artists, who supplemented this in-
formation with authoritative references and animal skins from
University of Michgan Zoological Museum library. In addi-
tion to species illustrations, Grzimek’s features conceptual
drawings that illustrate characteristic traits and behaviors.

About the contributors

The essays were written by expert contributors, including
ornithologists, curators, professors, zookeepers, and other
reputable professionals. Grzimek’s subject advisors reviewed
the completed essays to insure that they are appropriate, ac-
curate, and up-to-date.

Standards employed

In preparing these volumes, the editors adopted a conser-
vative approach to taxonomy, relying primarily on Peters
Checklist (1934-1986)—a traditional classification scheme.
Taxonomy has always been a volatile field, with frequent ar-
guments over the naming of or evolutionary relationships be-
tween various organisms. The advent of DNA fingerprinting
and other advanced biochemical techniques has revolution-
ized the field and, not unexpectedly, has produced both ad-
vances and confusion. In producing these volumes, Gale
consulted with noted taxonomist Professor Walter J. Bock as
well as other specialists to obtain the most up-to-date infor-
mation possible. When scientific controversy over the classi-
fication of a particular animal or group of animals existed, the
text makes this clear.

Grzimek’s has been designed with ready reference in mind
and the editors have standardized information wherever fea-
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sible. For Conservation status, Grzimek’s follows the TUCN
Red List system, developed by its Species Survival Commis-
sion. The Red List provides the world’s most comprehensive
inventory of the global conservation status of plants and an-
imals. Using a set of criteria to evaluate extinction risk, the
TUCN recognizes the following categories: Extinct, Extinct
in the Wild, Critically Endangered, Endangered, Vulnerable,
Conservation Dependent, Near Threatened, Least Concern,
and Data Deficient. For a complete explanation of each cat-
egory, visit the IUCN web page at http://www.iucn.org/
themes/ssc/redlists/categor.htm

In addition to IUCN ratings, essays may contain other con-
servation information, such as a species’ inclusion on one of
three Convention on International Trade in Endangered
Species (CITES) appendices. Adopted in 1975, CITES is a
global treaty whose focus is the protection of plant and ani-
mal species from unregulated international trade.

Grzimek’s provides the following standard information on
avian lineage in Taxonomy rubric of each Species account:
[First described as] Muscicapa rufifions [by] Latham, [in] 1801,
[based on a specimen from] Sydney, New South Wales, Aus-
tralia. The person’s name and date refer to earliest identifi-
cation of a species, although the species name may have
changed since first identification. However, the organism de-
scribed is the same.

Other common names in English, French, German, and
Spanish are given when an accepted common name is avail-

able.

Appendices and index

For further reading directs readers to additional sources
of information about birds. Valuable contact information for
Organizations is also included in an appendix. While the en-
cyclopedia minimizes scientific jargon, it also provides a Glos-
sary at the back of the book to define unfamiliar terms. An
exhaustive Aves species list records all known species of birds,
categorized according to Peters Checklist (1934-1986). And
a full-color Geologic time scale helps readers understand pre-
historic time periods. Additionally, each of the four volumes
contains a full Subject index for the Birds subset.
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Coraciiformes
(Kingfishers, todies, hoopoes, and relatives)

Class
Aves

Order
Coraciiformes

Number of families 8

Number of genera, species 49 genera; 211
species

Photo: Blue-bellied rollers (Coracias cyanogaster)
share a branch. (Photo by Daniel Zupanc. Bruce
Coleman Inc. Reproduced by permission.)

Systematics

The order Coraciiformes includes many species that rep-
resent some of the most colorful and unusual bird families in
the world. The order is named after the rollers of the family
Coraciidae, whose members have the least specialized or most
basic design within the order. While each family within the
Coraciiformes can be defined rather clearly, relationships be-
tween the families (and which families to include in the or-
der) are more difficult to ascertain. This also means that the
exact criteria for membership in the order are difficult to de-
fine, due to the diversity of form and behavior spread across
such variable families. Ten families are usually incorporated
into the Coraciiformes and these can be divided into four main
groups. This approach will be adopted here; each group is
sometimes designated as a sub-order:

1. Kingfishers (family Alcedinidae) and the allied
families of todies (family Todidae) and motmots
(family Momotidae) in the suborder Alcedines.

2. Bee-eaters (family Meropidae) alone in the subor-
der Meropes.

3. Rollers (family Coraciidae) alone in the suborder
Coracii. The allied families of ground-rollers
(family Brachypteraciidae) and the anomalous
cuckoo-roller or courol (family Leptosomidae) are
commonly included as Coracii in other treatments.

4. Hornbills (family Bucerotidae) and the closely re-
lated common hoopoe (family Upupidae) and
woodhoopoes (family Phoeniculidae) in the sub-
order Bucerotes.

Given the diversity of the order, other arrangements of the
Coraciiformes have been proposed. On the one hand, some
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other families have been proposed for membership to a wider
and more inclusive order Coraciiformes, such as the trogons
(family Trogonidae), jacamars (family Galbulidae), and puff-
birds (family Bucconidae). Of these, the trogons, with their
worldwide and tropical distribution, are prime contenders for
inclusion; although they differ in the unique heterodactyl
arrangement of their toes, they are similar to other Coraci-
iformes in many other features. On the other hand, several
coraciiform families have been elevated to the level of an or-
der, such as the todies, hornbills, and hoopoes, while several
subfamilies have been elevated to the level of families, such
as the kingfishers, hoopoes, and hornbills. More distant rel-
atives of Coraciiformes have been proposed to occur mainly
among the woodpeckers and barbets, and especially the jaca-
mars and puftbirds, of the Piciformes, but also among the tro-
gons of the Trogoniformes, the cuckoos of the Cuculiformes,
and the mousebirds of the Coliiformes. The rollers sensu lato
have also been proposed as the primitive evolutionary tem-
plate that gave rise to the sub-oscines, such as broadbills and
pittas. All of these orders have been proposed to be precur-
sors to the great avian order of the oscine Passeriformes, a
suggestion based in part on the different and possibly relict
forms that are now isolated on Madagascar.

Inter-family relationships

Many studies have attempted to unravel the relationships
among families that might be included in the Coraciiformes.
These range from anatomical studies, popular in the eigh-
teenth century, to modern molecular studies of nuclear and
mitochondrial DNA, such as the pioneering work of Charles
Sibley and Jon Ahlquist (1990) on proteins from the whites
of the eggs published in 1972 and on the hybridization of nu-
clear DNA in 1990. There is now some consensus on how
the natural family groups cluster together, based wherever
possible on unique shared features, reflected partly in the sub-
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Order: Coraciiformes

A belted kingfisher (Megaceryle alcyon) feeding. (Photo by Scott
Nielsen. Bruce Coleman Inc. Reproduced by permission.)

ordinal divisions above and supported by some of the char-
acteristics listed above and below. The common hoopoe and
woodhoopoes are related by the unique anvil-shaped bone of
the inner ear bone, while their most similar relatives, also with
oval eggs and pitted shells, appear to be hornbills, which are
defined by their uniquely fused neck vertebrae, the atlas and
axis. The two special New World families of todies and mot-
mots, as might be expected from their distribution, appear to
be each other’s closest relatives. These families are linked by
species of intermediate characteristics, such as the tody mot-
mot (Hylomanes momotula), and the connection is supported by
a useful fossil record that shows an earlier and wider diversity
in the Northern Hemisphere. Their biology also supports a
more distant link with either the kingfishers, reflected in the
diminutive kingfisher-like form of some todies and inclusion
in the suborder Alcidines, or the bee-eaters, alone in their sub-
order Meropes but linked by the heavy bee-eater-like bill and
the behavior of the larger motmots. It is notable that most
members of these last four families excavate their own nests
as tunnels into the ground, termite nests, or epiphyte roots,
while only a minority of members use natural tree or ground
holes. They all share the stirrup-shaped inner ear bone, to-
gether with trogons, and they all have chicks with well-devel-
oped pads on the “heels.”

Physical characteristics

Coraciiformes are generally recognized by the large and
long bill, large head, short neck, short legs, and weak feet with
short toes. The single feature shared by almost all families in
the Coraciiformes is that the front three toes are fused par-
tially at the base. The middle toe is fused to the inner toe at
its base and to the outer toe for most of its length. This toe-
fusion is a condition termed syndactyly and is the main cri-
terion by which the order is defined. Coraciiformes also share,
but are not unique, in the design of the palate bones (classi-
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fied as desmognathous), in the lack of an ambiens muscle in
the leg, and in the rather small feet.

Other features are widespread in the order but not present
in or unique to each family. The wing has 10 primary feath-
ers, often with a vestigial eleventh feather; the tail has 12
feathers in all families other than the motmots, hoopoes, and
hornbills, for whom the tail has 10 feathers. The breast bone
has two notches on the sternum in most families, but only
one notch in common hoopoes (Upupa epops) and hornbills.
The inner ear bone, or columella (stapes), is of a simple rep-
tilian design in rollers and hornbills, but of a unique anvil-
like shape in hoopoes and woodhoopoes, and of a stirrup-like
shape in kingfishers, bee-eaters, todies, motmots, and trogons.
The eggs are generally white, rounded, and shiny, except for
being oval in hoopoes and hornbills, and tinted light blue-
green in hoopoes. The chicks hatch blind and with the upper
mandible noticeably shorter than the lower. The chicks are
naked in all families, except for hoopoes, which have patches
of fine down. However, the chicks always develop later
through a spiky “pin-cushion” stage, when their emerging
feathers are retained in their quills for several days. King-
fishers and bee-eaters excavate and nest in earthen burrows,
and their chicks have well-developed papillae on their “heel”
joint, similar to those of honeyguides and woodpeckers (Pi-
ciformes). Sexes are similar in most species, except for most
hornbills and some kingfishers. Many species have a brilliant
plumage, often with a large colorful bill, long tail, or tall crest.
While there is no single character that is unique to and de-
fines any combination of families that might comprise the
Coraciiformes, there is an overlap in shared characters that
links at least the ten main families as presented here.

Behavior

Most coraciiform species are arboreal in their feeding,
breeding, and roosting habits, though a minority of species
spend much time on the ground. Most species feed on small
animals, especially small vertebrates and large arthropods, and
they catch their prey mainly by dropping down from a perch
to the ground (e.g., true rollers) or into water (e.g., kingfish-
ers). More aerial species may hover in search of prey (e.g.,
kingfishers), or they may take most food by hawking it on the
wing (e.g., bee-eaters and broad-billed rollers). Many species,
such the todies and motmots, combine terrestrial and aerial
capture of prey into their foraging repertoire, often in quite
different proportions. A few species are specialized in their
foraging habits or diet; for example, bee-eaters de-venom their
prey, cuckoo-rollers concentrate on chameleons, and shovel-
billed kingfishers (Clytoccyx rex) specialize on earthworms. A
few species collect most of their food while they walk or run
about on the ground, such as the common hoopoes and some
African hornbills. Other species consume fruit as their main
dietand only add animal food secondarily when rearing chicks,
as seen for many forest hornbills.

Most species are territorial when breeding, usually as
single pairs, but in several families there are species that live
and breed as cooperative groups or even some species that
nest in large colonies. Most species lay their eggs inside a
cavity (often sparsely lined with plant materials), which can
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Carmine bee-eaters (Merops nubicoides) and white-fronted bee-eaters (Melittophagus bullockoides) in Okavango, Botswana. (Photo by Nigel Den-
nis. Photo Researchers, Inc. Reproduced by permission.)

be either a natural hole in a tree, a rock face, a building, or
the ground, or an excavated tunnel in the ground with a nest
chamber at the end. Interestingly, some kingfisher species
excavate nest cavities in arboreal termite nests, rotten wood,
or even sawdust piles. Most hornbills exhibit the unique habit
of sealing the entrance of the nest to form a narrow slit.
In all species, both members of a pair generally take part
in nesting activities, including defense, construction, and
delivery of food. In most species, the female does most or all
of the incubation of eggs and the brooding of young chicks,
while the male delivers food to the female and the chicks.
Only later, when the demands of the growing chicks rise, are
both sexes involved in provisioning at the nest. The nest-
tunnels of bee-eaters, motmots, todies, rollers, and especially
kingfishers become quite smelly as nesting progresses due to
the accumulation of feces and the remains of food in the
chamber. The chicks of hoopoes also produce a noxious odor
in the nest, apparently a mixture of preen oil, copious feces,
and possibly with the aid of special bacterial products. Only
the hornbills practice good nest sanitation, which is accom-
plished by squirting out feces and tossing out food remains
through the partly sealed nest entrance.

Distribution and evolution

Even though the order Coraciiformes is cosmopolitan, it
is only the kingfishers that occur widely across every ice-free
continent. Many other families have very restricted ranges.
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The only other families that occur in the New World are the
few species of motmots, confined to the tropics of Central
and South America, and of todies, confined to the few islands
of the Greater Antilles in the West Indies. Most families and
species occur in the Old World. Even though bee-caters,
rollers, hoopoes, and hornbills range widely across Africa,
Eurasia, and even into Australasia, all of the woodhoopoes and
the majority of bee-eaters and rollers occur in Africa. Horn-
bills are divided mainly between Africa and Asia with only a
single species extending to Australasia. The kingfishers, de-
spite their comopolitan distribution, have only six of their 91
species in the Americas. To the north of this mainly tropical
distribution, only one species of kingfisher, bee-eater, and
roller and the hoopoe breed in Europe. To the south, only
one species of bee-eater and roller breeds in Australia; how-
ever, these species are joined there by at least ten species of
kingfishers in what is the major and Australasian center for
the diversity of that family.

The distribution of the fossilized remains of coraciiform
birds suggests an ancient and somewhat different geo-
graphic and evolutionary history than what might be in-
ferred from the current range of each family. Fossil
evidence suggests that coraciiform birds were the dominant
radiation of arboreal perching birds in North America and
Europe by the early Tertiary, about 60 million years before
present. This evidence includes the remains of a roller-like
bird, Halcyornis, from England and a motmot-like bird, Pro-
tornis, from Switzerland. Despite a currently wide distrib-
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Hoopoe (Upupa epops) with an insect in its beak in South Africa. (Photo
by John A. Snyder. Bruce Coleman Inc. Reproduced by permission.)
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ution, no examples of kingfishers are yet recorded from this
original radiation. More recently, from 25 to 40 million
years ago, the remains of kingfisher-like birds are known
from Wyoming, Germany, and France; of roller-like birds
from France, Germany, and Wyoming; of hoopoe-like birds
from France; and of tody-like birds from Wyoming and
France. Even more recently, fossil kingfishers are also
known from Australia. The Northern Hemisphere origin of
motmots, and probably of todies, is supported even further
by a 20-million-year-old motmot-like fossil from Florida.
This species must have existed well before North and South
America were finally connected (as recently as 2.5 million
years ago), and is consistent with motmots and todies be-
ing the only avian families with their main diversity in Cen-
tral America.

The Coraciiformes provide an ideal example to caution us
against making assumptions about the history of the range
and diversity of any group of birds based only on the present
distribution and design of its members.
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gfishers

(Alcedinidae)

Class Aves

Order Coraciiformes
Suborder Alcidines
Family Alcedinidae

Thumbnail description

Small to medium-sized birds with a large head,
long pointed bill, compact body, short neck, and
small weak feet; plumage often black, white, or
reddish, with areas of iridescent blue or green;
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bill and feet often black or bright red, orange, or o

yellow when adult; iris usually dark brown; flight ©

fast and direct on rounded wings with short tail,

but central tail feathers elongated in some

species

Size

4-18 in (10-46 cm); 0.3-16.4 oz (9-465 g) Distribution

Cosmopolitan; on all continents except Antarctica

Number of genera, species
14 genera; 91 species

Habitat

Wide range of wooded or aquatic habitats, from
arid savanna to dense rainforest or from sea
coast to high mountain streams

Conservation status

Endangered: 1 species; Vulnerable: 11 species;
Near Threatened: 12 species. Most populations
face local threats to their habitat from logging of
tropical forests, pollution of waterways, and
development of oceanic islands

Evolution and systematics

Kingfishers are a clearly defined group of birds, usually
classified as the family Alcedinidae within the avian order
Coraciiformes. They are most often placed in the suborder
Alcidines, along with two small groups of birds from Central
America, todies (family Todidae) and motmots (family Mo-
motidae). Their other near relatives are bee-eaters (family
Meropidae), while they appear to be more distantly related to
rollers (family Coraciidae), hoopoes (families Upupidae and
Phoeniculidae), hornbills (family Bucerotidae), and possibly
even trogons (family Trogonidae).

The earliest fossil kingfishers are known from deposits that
date to the relatively recent Lower Eocene, about 40 million
years ago. These deposits in Wyoming are complemented by
even more recent deposits from Germany and France, and
also by material less than 25 million years old from Australia.
This suggests that kingfishers have always been widely dis-
tributed across the world, including during the last two mil-
lion years, when fossils similar to or identical with modern
species have also been recorded from Australia, New Cale-
donia, Israel, Europe, North America, and Brazil. However,
kingfishers form part of the radiation of coraciiform perch-
ing birds that was already well-established by about 60 mil-
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lion years ago, soon after the end of the Cretaceous era, so
even more ancient fossils can be expected.

The 91 species of modern kingfisher can be divided eas-
ily into three groups. These are usually recognized as the
subfamilies Halcyoninae, Alcedininae, and Cerylinae. How-
ever, each group is so distinct that each is sometimes ele-
vated to the level of a family. Despite the clarity of these
divisions, the relationships among the subfamilies and of the
species within them remain unresolved. Traditional evi-
dence, from morphology and behavior, suggests that the hal-
cyonines are the least advanced kingfishers and that the
cerylines and alcedinines are more advanced and more
closely related to one another. More recent molecular stud-
ies, based on the technique of DNA-DNA hybridization,
suggest that the alcedinines are least advanced and that the
halcyonines and cerylines are most advanced and closely re-
lated. The main analysis by Hilary Fry in 1980 is based on
certain assumptions. First, the inhabitants of stable habitats,
such as rainforest, are more likely to be ancestral than species
of recently habitable land, such as post-glacial Europe and
North America or newly emerged islands. Second, species
with unspecialized hunting techniques, such as simple sit-
and-wait hunting from a perch to the ground, will precede
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A ringed kingfisher (Ceryle torquata) in flight. (Photo by A. Papadatos/
VIREO. Reproduced by permission.)

more specialized modes of foraging, such as hawking insects
or hovering over fish. Third, that singular species, such as
the shovel-billed kookaburra (Clyroceyx rex), are more likely
to be ancestral than larger groups of similar species, such as
the collared (Halcyon chloris), sacred (Halcyon sancta), and
chattering (Halcyon tuta) kingfishers.

Halcyoninae is the best match to these assumptions as the
ancestral group. It has a number of species in primitive rain-
forest habitats, especially in Indonesia and New Guinea. It
has many species that hunt using generalized techniques, yet
it has a number of specialized and distinctive species. It in-
cludes the largest of all kingfishers, the kookaburras (genus
Dacelo), of which the well-known laughing kookaburra (Dacelo
novaeguineae) of Australia is the biggest. A number of other
large species, all in Australasia or nearby Indonesia, show such
affinities to kookaburras as similar call structure, raising the
tail when calling, or blue color on the rump. These include
the shovel-billed kookaburra, the striking white-rumped king-
fisher (Caridonax fulgidus), and maybe even the smaller banded
kingfisher (Lacedo pulchella). The unusual hook-billed king-
fisher (Melidora macrorrbina), and the spiky-eared lilac-
cheeked kingfisher (Cittura cyanotis) also show some affinities
with kookaburras. However, they show other similarities to
paradise kingfishers (genus Tunysiptera), named for their
handsome blue-and-white plumage, red bill, and long racquet-
tipped central tail feathers. The kookaburras are similarly
linked, via the white-rumped Halcyon fulgida and moustached
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Halcyon bougainvillei kingfishers, to the genus Actenoides (con-
sidered part of Halycon in Peters). The remaining species of
this subfamily are not obviously specialized, other than hav-
ing juveniles with faint barring on the breast. However, be-
cause some smaller groupings are evident among them and
because there are so many species, they are usually separated
into four genera for convenience. Pelargopsis (three species)
have large stork-like bills, while Syma (two species, consid-
ered part of Halycon in Peters) have serrated edges to their
yellow bills. The remainder are all extremely similar but can
be divided into Halcyon species of Asia and Africa, and the var-
ious forms of blue-green and white Todiramphus (20 species,
considered part of Halycon in Peters) of Asia and Australasia
with their white collar, dark eye patch and, in some species,
blue or reddish breast.

The subfamily Alcedininae offers a much simpler arrange-
ment, with only two genera to contain these small, mainly
piscivorous kingfishers of Africa and Asia, several of which
have the second toe reduced or absent. They include the
smallest of the dwarf or pygmy kingfishers of the genus Ceyx
(11 species), several with reddish upperparts, all inhabitants
of forest and woodland, feeding mainly on small insects, and
most with a red, dorsally flattened bill when adult. The re-
mainder are combined in the genus Alcedo (9 species), most
of which feed predominately on fish, have blue upperparts
and a blue breast band, and a long, black, laterally flattened
bill. The common kingfisher (Alkcedo atthis) of Eurasia is prob-
ably the best-known member of this genus. Some African
species form a link between these two genera, with blue backs
but red bills, which sometimes leads to their separation as a
third genus Corythornis in other treatments.

The third subfamily, Cerylinae, is the only one with mem-
bers in the Americas, including all members of the green-
backed genus Chloroceryle (four species). All species feed
mainly on fish and appear closely related to the smaller alce-
dinines. The cerylines include the largest piscivorous species
in the genus Megaceryle (four species, considered part of Ceryle
in Peters), each with pied-and-reddish plumage and inhabit-
ing one of the continents of the Americas, Africa, or Eura-
sia. Finally, the pied kingfisher (Ceryle rudis) of Africa and
mainland Asia, also with sexually dimorphic bands across
the breast, is sometimes placed in its own genus Ceryle but
only because of its smaller size and specialized hover-hunting
behavior.

Physical characteristics

Kingfishers are a uniform and distinctive group of birds,
all immediately recognizable as members of the Alcedinidae.
They are small to medium-sized birds with a large head, long
pointed bill, compact body, short neck, small legs, and weak
feet. Kingfishers’ feet have three front toes that are fused at
their bases. Most have a fast direct flight on rounded wings
and a short tail. The greatest differences are in overall form;
the shape of the bill, from narrow and dagger-like to broad
and shovel-like; or the development of long central tail feath-
ers. Species range in mass from the 0.3-0.4 oz (9-11 g) African
dwarf kingfisher (Myioceyx lecontei) to the 6.7-16 oz (190465
g) laughing kookaburra (Dacelo novaeguineae). The sexes of
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A pink-breasted paradise-kingfisher (Tanysiptera nympha) in flight.
(Photo by C.H. Greenewalt/VIREO. Reproduced by permission.)

most species are similar in size. In a few species, one or the
other sex is slightly larger, but only in the two largest species
of kookaburra are the females markedly larger, while in some
paradise kingfishers the males have longer streamers to the
central tail feathers.

The sexes of most species are also similar in plumage, bill,
and foot color, while juveniles are generally similar to adults
except that the bill is often a dull black. Most species have at
least some iridescent blue or green in the plumage, offset by
large areas of black, white, or brown. The bill and feet are
black or brown in many species, but in others one or other
appendage may be bright yellow, orange, or red. The iris is
dark in most species, with only three exceptions. In many of
the cerylines and halcyonines, the sexes are distinguishable
through differences in the color of the breast bands or back,
but only in two species of the alcedinines is there obvious sex-
ual dichromatism.

The bill shape is generally suggestive of feeding habits, be-
ing laterally flattened and dagger-like in species that regularly
dive into water after slippery aquatic prey, but dorsoventrally
flattened and more scoop-like in species that catch small an-
imals on the ground, and especially wide in those forest
species that dig in soil or leaf litter for their prey. One species
has a hook and another has serrations at the tip of the bill,
but both are of unknown function.

The eyes of kingfishers are also specialized for sighting
prey. Ganglion cells that connect the light-sensitive cone cells
on the retina are especially dense across a horizontal streak,
at each end of which is a depression or fovea packed with cone
cells and, by its shape, especially sensitive to movement across
its surface. The outer or temporal fovea includes the area of
binocular vision, while the inner or nasal fovea covers monoc-
ular vision and is also especially densely packed with ganglion
cells. The angles of the streak and the well-connected nasal
fovea coincide with what would be predicted for birds that
search below them for prey and are especially sensitive to
movement in their peripheral monocular vision. The birds’
ability to turn the head through a wide angle allows fixation
of the object with the binocular vision of the temporal fovea.
The cone cells of kingfishers are also especially rich in the
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droplets of red oil that signal excellent color vision. One
species has already tested positive for vision near the ultravi-
olet range.

Species that dive into water in pursuit of prey also have to
cope with the problem of the different refractive indices of
air and water, and the effect that this has on the apparent lo-
cation of an object due to bending of light rays at the surface.
Tests have shown that pied kingfishers are able to compen-
sate for this, mainly by increasing the dive angle and speed as
the depth of prey below the water increases. This species, the
most specialized piscivore of all kingfishers, also has a bony
plate on the prefrontal area that slides across and screens the
eyes as the head strikes the water.

Distribution

Kingfishers are cosmopolitan as a family, occurring on all
ice-free continents, but with an uneven distribution of species.
Only one subfamily, Cerylinae, occurs in the New World,
with a few species in continental North America and a few
more tropical species in Central and South America. The re-
maining species of the subfamily are virtually restricted to
sub-Saharan Africa and the Asian mainland. The other two
subfamilies, Halcyoninae and Alcedininae, occur across
Africa, Asia, and Australasia, with a few species that extend
north into the Paleoarctic regions of Europe, the Middle East,
and continental Asia. Only members of the halcyonine genus
Todiramphus extend east of Australia into the oceanic islands

of the Pacific.

A rufous-backed kingfisher (Ceyx rufidorsum) with its insect prey. (Photo
by Doug Wechsler/VIREO. Reproduced by permission.)
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A European kingfisher (Alcedo atthis) inside its nest with newly hatched
chicks in northern France. (Photo by J.C. Carton. Bruce Coleman Inc.
Reproduced by permission.)

Most species of kingfisher are found in the Australasian re-
gion of Australia, New Guinea, and Indonesia east of Bali and
Sulawesi, some of these on the oceanic islands of the Pacific.
Many species are found in the adjacent areas of western In-
donesia and the Sunda or Malesian region of the Malay penin-
sula, the islands of Borneo, Java, and Sumatra, and also the
Philippines. Fewer species are found on the Asian mainland
and in India and the Middle East, with only a few more in
the Afrotropical region of sub-Saharan Africa and Madagas-
car. Only one, the common kingfisher, extends north into Eu-
rope. Species have been recorded for more than one region
where appropriate, depending on the extent of their known
breeding and non-breeding distributions.

Habitat

Habitats that provide both food and nest sites are essen-
tial to all kingfishers. Most kingfishers have the ability to ex-
cavate their own nests in soft earth, wood, or termite nests,
besides the use of natural cavities, yet nest sites often remain
the most limiting resource. Species that feed mainly on
aquatic animals extend from arid seashores to small mountain
streams, provided that there are earth banks or termite nests
into which most species will excavate their nest tunnels.
Species that feed on terrestrial prey occur from arid savanna,
provided that there are banks or natural tree holes in which
to nest, to dense rainforest, with its greater abundance of nest
sites. A subjective analysis of the main habitat requirements
suggests that 31 species are primarily aquatic, whether they
occupy forest or not; 44 species feed mainly in closed-canopy
forests; and 17 species are most abundant in wooded savanna.
Only aquatic species occur in the New World, while forest-
dependant species predominate in Asia and Australasia and
savanna species in Africa.

Behavior

Most kingfishers are territorial as breeding pairs, but a few
species, such as the laughing kookaburra and pied kingfisher,
live as cooperative groups that consist of a pair with several
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non-breeding helpers. Most species are sedentary, but a few,
such as the belted kingfisher (Megaceryle alcyon) of North
America and the gray-headed kingfisher (Halcyon leucocephala)
of Africa, perform regular nocturnal migrations between
breeding and non-breeding areas. All but one species are di-
urnal, although the hook-billed kingfisher is probably joined
by the shovel-billed kookaburra in the nights of the New
Guinea forests. Many species bathe by diving repeatedly into
water, especially after becoming soiled in the smelly nest cav-
ity. Most species roost alone on a perch within vegetation,
rarely in an old nest cavity. Sometimes juveniles roost with
adults, and a few species, especially the pied kingfisher, gather
at communal roosts for part of the year. All species are highly
vocal, with a variety of distinct calls that assist in their loca-
tion and identification. Loud calls are used to advertise terri-
tories, while communication between mates or with offspring
is often quieter.

Feeding ecology and diet

Kingfishers eat a wide range of small animals and are ca-
pable of taking prey from the ground, water, air, or foliage.
Most species spend much of their time perched on the look-
out for prey, and only a few expend energy to hover or hawk
after prey. Despite their name, none of the kingfishers feed
exclusively on fish, and ignore aquatic animals for their diet.
Most are adaptable and consume a range of relatively large
invertebrates, especially grasshoppers in savanna, earthworms
in forest, and crustacea in water; as well as small vertebrates,
especially reptiles, fish, and amphibia. Only three species have
been reported eating fruit: two eating fruit during winter at

A kookaburra beats its prey against a tree. (lllustration by Brian Cress-
man)
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Kingfisher courting display. (lllustration by Brian Cressman)

high northern latitudes, and the other eating the nutritious
fruits of oil palms in the African tropics. Where several species
occur together, each has a preferred habitat, such as open or
closed forest; each prefers a particular size of prey; and each
employs a predominant foraging technique, such as hovering,
digging, or exploiting the forest canopy. A species may also
alter its feeding patterns in different areas of its range, de-
pending on the other species with which it overlaps. After
capture, prey is usually carried back to and beaten against a
perch with the bill until it is soft enough to swallow. A few
species follow otters, platypus, cormorants, egrets, cattle, or
army ants for any prey they might disturb. Others attend grass
fires for the insects they disturb.

Reproductive biology

Males of most species call frequently to advertise and de-
fend their territory. Aerial pursuit, exposure of plumage pat-
terns in special joint displays, and courtship feeding of the
female by the male are all reported prior to copulation and
nesting. Food is always held head-out in the bill during breed-
ing to allow its passage to the female or chicks. Both sexes
take some part in nest excavation and cavity choice, usually
in an earth bank, less often in rotten wood or in a terrestrial
or arboreal termite’s nest, and occasionally in a natural tree
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hole. Excavation is started by flying bill-first into the surface,
continued later by pecking and scraping out debris with the
bill or feet. The entrance tunnel, 3-26 ft (1-8 m) long de-
pending on site and species, usually leads into a larger nest
cavity, but no special lining is added. In most species, each
pair nests alone, but a few species breed cooperatively,
whether they are attended by helpers or nest together in a
colony. Kingfisher eggs are white, round, and shiny. An egg
is normally laid daily, but the size of an average clutch, rang-
ing from two to seven, depends on the species. Both sexes
usually take part in incubation and care of the young, although
the female usually remains at the nest overnight. Incubation
takes two to four weeks, and the nestling period three to eight
weeks, related to the size of the species. Chicks hatch naked
and blind, with the upper mandible of the bill notably shorter
than the lower. Later, when the feathers emerge, they are re-
tained in their quills initially, giving the chicks a prickly por-
cupine-like appearance. There is no nest sanitation, other
than that chicks may loosen soil from the chamber walls to
partly cover their droppings. Nests, especially those in earthen
tunnels, often become smelly and full of maggots as feces and
food remains accumulate. The chicks continue to be fed by
the parents after fledging. They become independent within
a few days or weeks and are sexually mature within a year.
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Belted kingfisher (Megaceryle alcyon) chick swallowing fish in nest.
(Photo by Anthony Mercieca. Photo Researchers, Inc. Reproduced by
permission.)

Conservation status

The main threats to kingfishers are the clearing of their
rainforest habitats and the draining or pollution of their
aquatic habitats. These problems are exacerbated for species
with a small total range or population, such as the Endan-
gered Marquesas kingfisher (Halcyon godeffroyi), which lives on
an island. A different threat comes from the lack of biologi-
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cal information about many species, so that it is difficult to
plan for their conservation. Twelve species are considered
threatened in some way and at least two subspecies have be-
come extinct within historic times. All occur in Southeast Asia
and Oceania; all but one inhabit forest; all but one is restricted
to islands; and most occur in the Philippine center of endemic
species.

Significance to humans

Kingfishers were featured in Greek mythology and on
Egyptian friezes. Skulls of yellow-billed kingfishers (Syma
torotoro) were worn as hair decorations in New Guinea, while
the calls or sightings of some species were observed as omens,
good or bad, by people of New Guinea and Borneo. Victori-
ans added kingfishers to their collections of stuffed birds,
drawn by the royal blue of the common kingfisher that gives
the group its name. Kingfishers form part of legends among
Arawak and Arikana tribes of Guyana and the Missouri River,
respectively. Early in the twentieth century, the laughing
kookaburra became an important symbol of Australia. Many
other examples of human-kingfisher interaction probably ex-
ist. Currently, several species are persecuted for eating fish
stocks bred for angling or farming.
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1. Striped kingfisher (Halcyon chelicuti); 2. Common kingfisher (Alcedo atthis); 3. Pied kingfisher (Ceryle rudis); 4. Collared kingfisher (Todiram-
phus chloris); 5. African pygmy-kingfisher (Ceyx pictus); 6. Belted kingfisher (Megaceryle alcyon); 7. Yellow-billed kingfisher (Syma torotoro); 8.
Amazon kingfisher (Chloroceryle amazona). (lllustration by Brian Cressman)
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1. Laughing kookaburra (Dacelo novaeguineae); 2. Common paradise kingfisher (Tanysiptera galatea); 3. Lilac-cheeked kingfisher (Cittura cyan-
otis); 4. Rufous-collared kingfisher (Actenoides concretus); 5. Hook-billed kingfisher (Melidora macrorrhina); 6. White-rumped kingfisher (Caridonax
fulgidus); 7. Banded kingfisher (Lacedo pulchella); 8. Stork-billed kingfisher (Pelargopsis capensis); 9. Shovel-billed kookaburra (Clytoceyx rex). (lI-
lustration by Brian Cressman)
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Species accounts

Laughing kookaburra

Dacelo novaeguineae

SUBFAMILY
Halcyoninae

TAXONOMY
Alcedo novaeguineae Hermann, 1783, New South Wales. Two
subspecies.

OTHER COMMON NAMES

English: Kookaburra, jackass, brown, giant, or laughing king-
fisher; French: Martin chasseur géant; German: Jigerliest;
Spanish: Cucaburra Comin.

PHYSICAL CHARACTERISTICS

15-17 in (39-42 cm), 7-16 oz (190-465 g). Largest of the
kingfishers, dark brown and white with blue rump and barred
reddish tail. Has a dark mask through the eye. The bill is black
above and horn (or horn-colored) below.

DISTRIBUTION
Eastern Australia, introduced to southwest since 1897, also to
Tasmania in 1905 and New Zealand since 1866.

HABITAT
Eucalyptus forest and woodlands, extending into parks and gardens.

BEHAVIOR

Group starts the day with a loud cackling laughing chorus, led
by the pair and accompanied by their mature offspring. They
spend long periods perched motionless and on the lookout for
prey. Are generally sedentary and inactive. Group members
roost together in dense foliage.

FEEDING ECOLOGY AND DIET

Swoops down from low perch to pick up small animals as food,
mainly arthropods, such as grasshoppers, beetles, and spiders.
Also small vertebrates, such as snakes, lizards, mice, and small
birds. Members of group usually feed separately.

REPRODUCTIVE BIOLOGY

Monogamous pair breeds cooperatively with help of previous
offspring. Nests are usually in natural cavity, less often exca-
vated in termite nests or soft dead wood. Lays one to five eggs,
usually two or three. Incubation period is 24-29 days, mainly
by female but assisted by the group. Nestling period is 32-40
days; chicks are fed by whole group.

CONSERVATION STATUS

Not threatened. Widespread and common, the species even
benefits from most human developments of bush clearance and
gardens. The only kingfisher to have its range extended by hu-
man introductions.

SIGNIFICANCE TO HUMANS
Well-known emblem of Australia and its bird-life. &

Shovel-billed kookaburra
Clytoceyx rex

SUBFAMILY
Halcyoninae

TAXONOMY
Clytoceyx rex Sharpe, 1880, East Cape, New Guinea. Two sub-
species.

OTHER COMMON NAMES

English: Shovel-billed kingfisher, emperor or crab-eating king-
fisher; French: Martin-chasseur bec-en-cuilliér; German:
Froschschnabel; Spanish: Martin Cazador Picopala.

Dacelo novaeguineae

Resident

Clytoceyx rex

Resident
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Family: Kingfishers

PHYSICAL CHARACTERISTICS

12-13 in (30-34 cm), 8.6-11.5 oz (245-325 g). Large king-
fisher with dark brown above with blue rump, reddish below;
tail is blue (male) or reddish (female). Unique broad, deep
stubby bill, with dark brown above, pale horn below.

DISTRIBUTION
New Guinea.

HABITAT

Rainforest in lowlands, but especially on foothills up to 8,000
ft (2,400 m) above sea level.

BEHAVIOR

Calls at dawn from tree top, three to four long liquid notes
each accompanied by tail flicking. Often perches low above
forest floor, on the lookout for prey. Bill and breast often are
caked with mud.

FEEDING ECOLOGY AND DIET

Feeds on forest floor, picking up prey or ploughing through
soil to a depth of 3 in (8 cm), often at the base of tree or bush.
Pulls out earthworms, insects, and small reptiles. Crab eating is
unconfirmed. Forages at night, maybe predominately.

REPRODUCTIVE BIOLOGY

Almost unknown. Adults are in breeding condition in January.
A chick on sale at a market was said to be one of two taken
from a tree hole.

CONSERVATION STATUS
Not threatened, but poorly known. Does use forest edge and
large gardens.

SIGNIFICANCE TO HUMANS
None known. Some nest-robbing for markets; are attractive to
bird-watching tourists. ¢

Hook-billed kingfisher

Melidora macrorrbina

SUBFAMILY
Halcyoninae

TAXONOMY
Dacelo macrorrbinus Lesson, 1827, Manokwari, New Guinea.
Three subspecies.

OTHER COMMON NAMES
French: Martin-chasseur d’Euphrosine; German: Hakenliest;
Spanish: Martin Cazador Ganchudo.

PHYSICAL CHARACTERISTICS

11 in (27 cm), 3.1-3.9 oz (90-110 g). Large kingfisher, brown
above and white (male) or buff (female) below. Feathers of
crown are black with blue (male) or green (female) edges. Long
bill has hooked tip with dark brown above and pale below.

DISTRIBUTION
New Guinea and some adjacent small islands.

HABITAT

Lowland rainforest, both primary and secondary, and also agri-
cultural plantations.
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Melidora macrorrhina

Resident

BEHAVIOR

Calls at dusk, dawn, and throughout moonlit nights; one to
three whistles followed by one to four short, high-pitched
notes. Bill often is caked with mud.

FEEDING ECOLOGY AND DIET
Feeds on large insects and frogs, probably by digging in soil.
Main activity is at twilight and during the night.

REPRODUCTIVE BIOLOGY

5in (12 cm) wide nest chamber dug into active nests of
arboreal termites. Lays two to three eggs; male incubates eggs
and broods chicks by day. Collect food for chicks by day and
night.

CONSERVATION STATUS
Not threatened, but little known due to its nocturnal habits.

SIGNIFICANCE TO HUMANS
None known. Attractive to bird-watching tourists. ¢

Common paradise kingfisher
Tanysiptera galatea

SUBFAMILY
Halcyoninae

TAXONOMY
Tanysiptera galatea G. R. Gray, 1859, Manokwari, New Guinea.
At least 15 subspecies, some elevated to species.

OTHER COMMON NAMES

English: Galatea racquet-tail; French: Martin-chasseur a
longs brins; German: Spatelliest; Spanish: Alcién Colilargo
Comun.
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Family: Kingfishers

Tanysiptera galatea

Resident

PHYSICAL CHARACTERISTICS

13-17 in (33-43 cm), 1.9-2.4 oz (55-69 g). Spectacular
medium-sized kingfisher, dark blue above, white below with
shining blue crown, red bill and long blue central tail feathers
with white racquets at the tip.

DISTRIBUTION
New Guinea, west to main islands of Halmahera and Buru in
Indonesia and several smaller islands in between.

HABITAT

Lowland rainforest, even small patches, up to 980 ft (300 m)
above sea level, but also more open areas of monsoon and ri-
parian forest, even extending into secondary forest.

BEHAVIOR

Calls with one to four long whistles, ending with a loud trill.
Very sedentary and spends much time perched low down, deep
within favorite small area of forest.

FEEDING ECOLOGY AND DIET

Flies down to forest floor to catch prey, less often to snatch in-
sects off foliage. Eats wide range of small animals, mainly
earthworms, but also snails, centipedes, beetles, grasshoppers,
caterpillars, and lizards.

REPRODUCTIVE BIOLOGY

Both sexes of a monogamous pair excavate nest chamber in ac-
tive nest of arboreal termite Microtermes biroi, an essential com-
ponent of their habitat. Lays up to five eggs and both sexes
care for eggs and chicks. Good breeding success.

CONSERVATION STATUS

Common and not threatened. Some threat from forest clear-
ance, especially to small populations of subspecies on isolated
islands.

SIGNIFICANCE TO HUMANS
None known. ¢
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Rufous-collared kingfisher

Actenoides concretus

SUBFAMILY
Halcyoninae

TAXONOMY
Dacelo concreta Temminck, 1825, Sumatra. Three subspecies.

OTHER COMMON NAMES
English: Chestnut-collared kingfisher; French: Martin-chasseur
trapu; German: Malaienliest; Spanish: Alcién Malayo.

PHYSICAL CHARACTERISTICS

9-9.5 in (23-24 cm), 2.1-3.2 oz (60-90 g). Dumpy, medium-
sized kingfisher, with green crown, blue (male), or buff-spotted
green (female) back, rufous below and on collar. Bill black
above and yellow below.

DISTRIBUTION
Sunda region of Malay Peninsula, Borneo, and Sumatra.

HABITAT
Dense lowland rainforest, even secondary forest in which
canopy regenerated, up to 5,600 ft (1,700 m) above sea level.

BEHAVIOR

Calls with loud, long whistle that rises in tone. Perches mainly
in middle and lower levels of dense forest, often with slow
head bobbing and tail pumping.

FEEDING ECOLOGY AND DIET

Drops from low perch to snatch prey at water surface or
pick up from the ground, sometimes turning over leaves in
its search. Feeds on various arthropods, including insects
and large scorpions, also snails, fish, small snakes and
lizards.

Actenoides concretus

Resident
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Family: Kingfishers

REPRODUCTIVE BIOLOGY

Monogamous pair excavates nest burrow in earth bank, rarely
in rotten tree trunk, ending in 8 in (20 cm) diameter nest
chamber. Lay two eggs that are incubated for about 22 days.

CONSERVATION STATUS
Considered Near Threatened due to extensive removal of low-
land forest, but survives in hill forest and in conserved tracts.

SIGNIFICANCE TO HUMANS
None known, though most widespread species in genus of six
species spread across Southeast Asia. ®

Lilac-cheeked kingfisher

Cittura cyanotis

SUBFAMILY
Halcyoninae

TAXONOMY
Dacelo cyanotis Temminck, 1824, Sulawesi (Sumatra in error).
Three subspecies.

OTHER COMMON NAMES

English: Blue-eared, lilac kingfisher; French: Martin-chasseur
oreillard; German: Blauohrliest; Spanish: Martin Cazador de
Célebes.

PHYSICAL CHARACTERISTICS

11 in (28 cm), no mass data. Large kingfisher with unique,
spiky, lilac ear coverts, brown above, lilac and white

below with black (male) or blue (female) shoulder to

dark wings. Black mask, bright red bill and feet. Red iris dis-
tinctive.

Cittura cyanotis

Resident
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DISTRIBUTION
Sulawesi in Indonesia, and adjacent larger islands.

HABITAT
Tall primary or secondary rainforest, up to 3,300 ft (1,000 m)
above sea level.

BEHAVIOR

Known to roost on bare branch of low tree. Calls with rapid
descending series of four notes, repeated every few minutes.
Perches for long period in dark forest at middle to lower lev-
els, watching for prey or for a mate to which it may display
with raised bill and fanned tail.

FEEDING ECOLOGY AND DIET

Swoops down to capture prey on ground, mainly large insects,
such as mantids, cicadas, grasshoppers and beetles, together
with millipedes and small reptiles. Sometimes also hunts along
the edge of clearings.

REPRODUCTIVE BIOLOGY
Nest reported from burrow in sloping ground, no further
data.

CONSERVATION STATUS

Considered Near Threatened due to restricted range, patchy
distribution and steady removal of its forest habitat. Nowhere
common and biology not well understood.

SIGNIFICANCE TO HUMANS
None known. &

Banded kingfisher
Lacedo pulchella

SUBFAMILY
Halcyoninae

TAXONOMY
Dacelo pulchella Horsfield, 1821, Java. Three subspecies.

OTHER COMMON NAMES

French: Martin-chasseur mignon; German: Wellenliest; Span-
ish: Martin Cazador Chico.

PHYSICAL CHARACTERISTICS

8 in (20 cm), no mass data. Medium-sized kingfisher with back
and tail banded in black. Sexes differently colored, male with
crown and back metallic blue, forehead and mask rufous or
black and pale buff below, female reddish brown above and
white below with fine black banding extending over head and
across breast. Both sexes with red bill, one of few kingfishers
with pale, yellow-brown iris.

DISTRIBUTION
Mpyanmar, Thailand, and Sunda region of Borneo, Sumatra,
and Java.

HABITAT
Lowland evergreen and bamboo forest, extending to 5,600 ft
(1,700 m) above sea level on hill forests of Borneo.

BEHAVIOR
Perches motionless for long periods, except to slowly raise and
lower long crown feathers, at various heights in the forest.
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Family: Kingfishers
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Lacedo pulchella

Resident

Caridonax fulgidus

Resident

Members of pair territorial, often perched in close proximity to
one another. Call with single long whistle, followed by long se-
ries of short tri- and di-syllabic whistles.

FEEDING ECOLOGY AND DIET

Forages in diverse ways, swooping to the ground, onto fallen
trees or into water, probing in loose soil, or snatching off fo-
liage. Diet also diverse, a wide variety of arthropods and small
vertebrates.

REPRODUCTIVE BIOLOGY

Excavate nest cavity in rotten wood, earth bank or arboreal
termite nest. Lays two to five eggs. No further details
recorded.

CONSERVATION STATUS

Not threatened. Widespread and common in many areas of
unlogged forest, including large conservation reserves. Easily
overlooked unless calling.

SIGNIFICANCE TO HUMANS
Regarded as an omen bird by Iban people of Borneo. &

White-rumped kingfisher
Caridonax fulgidus

SUBFAMILY
Halcyoninae

TAXONOMY

Hualeyon fuligidus Gould, 1857, Lombok. Two subspecies.
Looks superficially like a Halcyon species, but shows more simi-
larity to paradise kingfishers, kookaburras, and Actenoides
species.
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OTHER COMMON NAMES
English: Blue-and-white kingfisher, glittering kingfisher;
French: Martin-chasseur étincelant; German: Glitzerliest;
Spanish: Alcién Culiblanco.

PHYSICAL CHARACTERISTICS

12 in (30 cm), no mass data. Large kingfisher, blue-black
above, white below and on rump, with bright red bill, feet and
eye ring. Deep orange iris distinctive.

DISTRIBUTION
Main islands of Lesser Sundas archipelago in Indonesia, Lom-
bok, Sumbawa, Flores, and Besar.

HABITAT
Primary and secondary forests, including wooded areas with
cultivation.

BEHAVIOR

Calls with long rapid series of yapping notes, one per second,
sometimes for over half a minute. Cocks the tail when calling,
like a kookaburra.

FEEDING ECOLOGY AND DIET
Known to eat insects and their larvae but no description of
how they are captured.

REPRODUCTIVE BIOLOGY
Each pair is territorial and excavates a nest tunnel in an earth
bank. One nest had two eggs, another a single chick.

CONSERVATION STATUS

Not threatened. Still considered widespread and fairly common,
despite restricted range and alteration of favored habitats in pri-
mary evergreen and deciduous forests. Biology poorly known.

SIGNIFICANCE TO HUMANS
None known, though attractive to bird-watching tourists with
handsome colors and unique taxonomic status. ¢
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Family: Kingfishers

Stork-billed kingfisher

Pelargopsis capensis

SUBFAMILY
Halcyoninae

TAXONOMY
Alcedo capensis Linnaeus, 1766, Chandernagor, West Bengal. At
least 16 subspecies.

OTHER COMMON NAMES

English: Brown-headed stork-billed kingfisher; French: Marin-
chasseur gurial; German: Storchsnabelliest; Spanish: Alcién
Picocigiiena.

PHYSICAL CHARACTERISTICS

14 in (35 cm), 5.0-7.9 oz (143-225 g). Large kingfisher with
red bill and feet, varies from dark blue to pale turquoise above,
rufous to white below, on head and on neck.

DISTRIBUTION

India east to China, Vietnam, Philippines, Borneo, and Lesser
Sundas archipelago, including many intervening islands such as
Java, Sumatra, Andamans, and Sri Lanka.

HABITAT

Stream and river banks up to 3,900 ft (1,200 m) above sea
level, in forest, open woodland, and mangroves on the
seashore, even among plantations and paddy fields.

BEHAVIOR

Perches on snags close to or over water. Main call a series of
harsh cackling notes, uttered at perch or in flight. Spends long
periods watching for prey, sometimes slowly bobbing head or
wagging tail.

FEEDING ECOLOGY AND DIET
Dives into water or to the ground to capture food, then re-
turns to perch to soften prey. Diet mainly aquatic, such as fish,

Pelargopsis capensis

Resident
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crabs, and prawns, but also frogs, lizards, mice, and insects.
Known to catch prey flushed by otters.

REPRODUCTIVE BIOLOGY

Monogamous breeding pairs are aggressively territorial. Exca-
vate nest cavity in river bank, flat ground, rotten wood or ar-
boreal termitaria, rarely use natural tree hole. Nest tunnel
about 4 in (10 cm) wide, 3 ft (1 m) long, ending in 9-12 in
(23-30 cm) diameter chamber in which two to five eggs are
laid. Details of nesting cycle unrecorded.

CONSERVATION STATUS

Not threatened. Widespread, locally common, and occupies
wide range of habitats. Human disturbance may cause local
disappearance.

SIGNIFICANCE TO HUMANS
None known. ¢

Striped kingfisher
Halcyon chelicuti

SUBFAMILY
Halcyoninae

TAXONOMY
Alaudo chelicuti Stanley, 1814, Chelicut, Ethiopia. Two subspecies.

OTHER COMMON NAMES
French: Martin-chasseur strié; German: Streifenliest; Spanish:
Alcién Estriado.

PHYSICAL CHARACTERISTICS
6 in (17 cm), 1.1-1.8 0z (30-50 g). Small dull kingfisher,

brown on crown and back, white on face, collar, and breast,

Halcyon chelicuti

Resident
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dark brown streaks on crown and flanks, blue-green back,
rump, and flight feathers. Black mask, bill black above and red
below, feet red.

DISTRIBUTION
Wooded savannas of sub-Saharan Africa.

HABITAT

Wide tolerance, from clearings in forest to riverine trees
within scrublands. Extends into most arid habitats, along with
red-backed kingfisher (Todiramphus pyrrhopygius) of Australia,
which also has a striped crown.

BEHAVIOR

Perches 6.5-13 ft (2-4 m) up, usually on dry twigs on lookout
for food. Often perches higher when territorial calling, a high
disyllabic trill repeated up to 10 times, often a pair in duet.
Calls accompanied by alternate flashing of blue and white pat-
terns on upper and underside of wings, while swiveling back
and forth on perch with tail cocked.

FEEDING ECOLOGY AND DIET

Feeds mainly on insects, especially grasshoppers, beetles and
larvae, but will eat wide range of small invertebrates and a few
vertebrates. Takes most prey on the ground, sometimes in the
air, with 80% capture success.

REPRODUCTIVE BIOLOGY

Monogamous pair nests in old hole excavated by barbet or
woodpecker, less often in natural cavity or old swallow nest.
Often assisted by a second male. Lays two to six eggs, duration
of nesting cycle unrecorded, sometimes double-brooded.

CONSERVATION STATUS

Not threatened. Common across wide range of extensive habi-
tats, including in many large reserves and in areas of shifting
cultivation.

SIGNIFICANCE TO HUMANS
None known. ¢

Collared kingfisher
Todiramphus chloris

SUBFAMILY
Halcyoninae

TAXONOMY
Alcedo chloris Boddaert, 1783, Buru. Exact taxonomy incom-
plete, at least 49 subspecies described.

OTHER COMMON NAMES

English: Black-masked/white-collared kingfisher; French: Mar-
tin-chasseur a collier blanc; German: Halsbandliest; Spanish:
Alcién Acollarado.

PHYSICAL CHARACTERISTICS

9-10 in (23-25 cm), 1.8-3.5 0z (51-100 g). Small kingfisher,
generally blue-green above, white or buff below and on collar.
Mask, feet and bill black, latter with yellow base. Much local
variation across wide, fragmented, and insular range, mainly in
intensity of colors and of white or rufous on head.

DISTRIBUTION

Red Sea east to China, Philippines, Indonesia, New Guinea,
Australia, and many adjacent oceanic islands, reaching An-
damans, Marianas, Fiji, and Tonga, among others.
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Family: Kingfishers
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Todiramphus chloris

Resident

HABITAT

Mainly coastal in mangroves and estuaries, but extends inland
along major rivers and into adjacent forests and croplands.
Widest habitat tolerance on some islands, up to 4,900 ft (1,500
m) above sea level on Java and Sumatra.

BEHAVIOR

Calls with two to five shrill notes from perch or in flight.
Perches for long periods in the open, usually below 9 ft (3 m).
Nocturnal migrant in some areas.

FEEDING ECOLOGY AND DIET

Dives from perch to ground, mud, or into water after prey.
Eats wide range of small animals, along coasts mainly fish and
crustacea, inland includes more insects in diet. Known to fol-
low otters for any prey they might disturb.

REPRODUCTIVE BIOLOGY

Lays two to five eggs in cavity excavated by both members of
monogamous pair in dead wood, earth bank, arboreal termitar-
ium or even fern roots, less often natural tree hole or old
woodpecker nest. Incubation about 14 days, nestling period
29-30 days.

CONSERVATION STATUS

Not threatened. Wide distribution, common or even abundant
in many areas, range extends into areas of cultivation. Suffers
from local habitat destruction in some areas, especially on
small islands with distinctive subspecies.

SIGNIFICANCE TO HUMANS
None known. ¢

Yellow-billed kingfisher

Syma torotoro

SUBFAMILY
Halcyonine

TAXONOMY
Syma torotoro Lesson, 1827, Manokwari, New Guinea. Three
subspecies.
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Family: Kingfishers

Syma torotoro

Resident

OTHER COMMON NAMES

English: Lesser/lowland yellow-billed kingfisher, saw-billed
kingfisher; French: Martin-chasseur torotoro; German: Gelb-
schnabelliest; Spanish: Alcién Torotoro.

PHYSICAL CHARACTERISTICS

8 in (20 cm), 1.1-1.8 oz (30-52 g). Small rufous kingfisher,
with green back and tail and blue rump. Black patch on nape,
sometimes on crown. Only kingfishers with yellow bill and
feet, and with serrated tip to upper mandible of bill.

DISTRIBUTION
New Guinea, northern Australia, and adjacent islands.

HABITAT
Primary and secondary forest, and wooded areas of cultivation.

BEHAVIOR

Usually perches below 26 ft (8 m), but at any height including
forest canopy. Calls with either short abrupt or longer fading
loud trill. Sways from side to side while perched. May raise
crown in threat, to display black eye-like spots on nape.

FEEDING ECOLOGY AND DIET

Captures most prey from ground, some off foliage or in air,
rarely from water’s edge or under leaf. Diet mainly insects,
also earthworms and few small lizards, geckos, and snakes. May
follow columns of ants for any insects they disturb.

REPRODUCTIVE BIOLOGY

Both members of monogamous, territorial pair excavate nest
chamber in arboreal termite nest or soft dead wood. Lay one
to four eggs, incubated and later brooding by both sexes.

CONSERVATION STATUS

Not threatened. Widespread, common and at densities of pair
per 2.5-5 acres (1-2 ha) in good forest habitat.
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SIGNIFICANCE TO HUMANS
Skulls valued as ornaments for hair by people of Middle Sepik
River in New Guinea. &

African pygmy-kingfisher
Ceyx pictus

SUBFAMILY
Alcedininae

TAXONOMY
Todus pictus Boddaert, 1783, St. Louis, Senegal. Three sub-
species.

OTHER COMMON NAMES

English: Pygmy/miniature kingfisher; French: Martin-pécheur
pygmée; German: Natalzwergfischer; Spanish: Martin Pigmeo
Africano.

PHYSICAL CHARACTERISTICS

5in (12 cm), 0.3-0.6 oz (9-16 g). Very small rufous kingfisher,
with blue on crown, wings and rump, white on throat and ear
spot, and lilac sides to face. Bill red, black in juvenile.

DISTRIBUTION

Resident in tropical Africa, expanding to breed in subtropics on
either side during respective summers. Most widespread small
African kingfisher, genus of six other species also widespread
across southeastern Asia and New Guinea.

HABITAT
Resident in dense forest and woodland, migrating to more
open woodland and borders of cultivated areas.

BEHAVIOR
Usually perches within 3 ft (1 m) of ground, searching for
prey, often bobbing head or pumping tail. Utters soft high-

Ceyx pictus

Resident

Breeding
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pitched song, more often calls single, high, insect-like squeak
during rapid flight. Migrates at night.

FEEDING ECOLOGY AND DIET

Pounces on prey mainly on ground, also in air or from water.
Eats mainly insects, also spiders, myriapods, and even small
frogs and lizards.

REPRODUCTIVE BIOLOGY

Monogamous pair excavates nest tunnel about 16 in (40 cm)
long in earth bank, termitarium or aardvark burrow, sometimes
in small colonies but usually spaced within territories. Lay
three to six eggs, incubation and nestling periods each 18 days,
attended by both parents. Often raise second or third broods
during summer breeding season.

CONSERVATION STATUS
Not threatened. Widespread and common in most areas of
range.

SIGNIFICANCE TO HUMANS
None known. Numbers killed during night migration by colli-
sion with windows. &

Common kingfisher
Alcedo atthis

SUBFAMILY
Alcedininae

TAXONOMY
Gracula atthis Linnaeus, 1758, Egypt. Seven subspecies.

OTHER COMMON NAMES

English: European/Eurasian kingfisher; French: Martin-
pécheur d’Europe; German: Eisvogel; Spanish: Martin
Pescador Comun.

PHYSICAL CHARACTERISTICS

6 in (16 cm), 0.7-1.6 oz (20-46 g). Small kingfisher, typical of
genus, blue-green above, rufous below and on cheeks and fore-
head, white throat and spot on neck. Bill black (male) or red
below (female), feet red.

DISTRIBUTION

Resident across mainland Europe, northern Africa, Asia, New
Guinea and adjacent islands, breeding summer migrant to about
55°N across Palearctic, non-breeding winter migrant mainly to
Middle East and islands of tropical southeastern Asia.

HABITAT
Rivers with vegetation along banks, less often lakes and dams,
more coastal during non-breeding season.

BEHAVIOR

Largely aquatic. Perches inconspicuously, usually low above
the water. Often turns around on perch to extend search area,
bobs head when sights prey. Sings with whistles and warbles,
shrill two-note screech in flight.

FEEDING ECOLOGY AND DIET

Diet mainly small fish, augmented with some aquatic crustacea,
insects and frogs. Dives underwater from perch, to depths up
to 3 ft (1 m). Rarely hovers, hawks insects, or follows otters to
obtain food.
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Alcedo atthis

Resident Breeding Nonbreeding

REPRODUCTIVE BIOLOGY

Both sexes territorial, and monogamous pair excavates nest
tunnel into earth bank, 22-54 in (15-137 cm) long depending
on soil conditions. Rarely use rotten wood or disused burrow
of another animal. Breed during austral summer. Lay 3-10
eggs, incubation 19-21 days, shared by day female by night.
Nestling period 23-27 days, chicks fed by both parents at max-
imum average rate of three to four items per hour.

CONSERVATION STATUS

Not threatened. Widespread and common, at densities up to
four pairs/0.6 mi (four pair/km) on river, but some local prob-
lems with polluted or altered river courses.

SIGNIFICANCE TO HUMANS
Depletes stock on angling rivers or in fish ponds, sometimes
persecuted. ¢

Amazon kingfisher

Chloroceyle amazona

SUBFAMILY
Cerylinae

TAXONOMY
Alcedo amazona Latham, 1790, Cayenne. Monotypic.

OTHER COMMON NAMES
French: Martin-pécheur d’Amazonie; German: Amazonasfis-
cher; Spanish: Martin Pescador Amazénico.

PHYSICAL CHARACTERISTICS

12 in (30 cm), 3.5-4.9 oz (98-140 g). Very large, metallic-
green kingfisher, with white underparts and collar. Flanks
streaked with green, breast band rufous (male) or green (fe-
male). Long heavy black bill.

DISTRIBUTION
Mexico, central and South America, east of Andes and south to
northern Argentina.

HABITAT
Large rivers, lakes and estuaries, especially along more open
shores, up to 8,202 ft (2,500 m) above sea level.
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Family: Kingfishers

Chloroceyle amazona

Resident

BEHAVIOR

Most often perched about 16 ft (5 m) up in large tree over-
looking water. Sometimes bobs head or pumps tail. Utters loud
harsh barks, singly or in rapid series.

FEEDING ECOLOGY AND DIET

Aquatic diet, mainly of 0.4-6.7 in (10-170 mm) long fish, espe-
cially characid species, and some crustacea. Dives into water af-
ter prey from perch, rarely after hovering briefly.

REPRODUCTIVE BIOLOGY

Both members of monogamous pair excavate nest tunnel in
earth back near water. Lays two to four eggs, incubated for 22
days by female at night and mainly by male by day. Nestling
period 29-30 days.

CONSERVATION STATUS

Not threatened. Widespread and common, at densities of up to
1/km (large rivers), 4/km (streams) and even 5-6/km (lakes) at
center of range. Occurs alongside four other species, two of
similar size, two smaller, that may affect abundance, ecology,
and success.

SIGNIFICANCE TO HUMANS
None known. ¢

Belted kingfisher
Megaceryle alcyon

SUBFAMILY
Cerylinae

TAXONOMY
Alcedo alcyon Linnaeus, 1758, South Carolina. Monotypic.
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OTHER COMMON NAMES
French: Martin-pécheur d’Amérique; German: Giitelfischer;
Spanish: Martin Gigante Norteamericano.

PHYSICAL CHARACTERISTICS

11-13 in (28-33 cm), 4.0-6.3 oz (113-178 g). Very large, blue-
gray kingfisher, with white breast and collar. Breast band plain
blue-gray (male) or with rufous below (female). Juveniles of
both sexes resemble adult female.

DISTRIBUTION

Resident across central United States of America and southern
Canada, breeding summer migrant almost to Arctic Circle (to
about 65°N), non-breeding winter migrant to southern USA and
central America, south to Galapagos Islands and Guyana.

HABITAT

Lakes, rivers, streams, ponds and estuaries, from seashore to
8,200 ft (2,500 m) above sea level. Uses mainly mangroves,
coasts, and offshore islands during non-breeding season.

BEHAVIOR

Usually perched in large tree overlooking water. Main call a
harsh series of rattling notes. Visually sensitive to near-ultraviolet
wavelengths, but behavioral significance unknown.

FEEDING ECOLOGY AND DIET

Aquatic diet, mainly fish, but also crustacea, amphibians, mol-
lusks, and insects. Some fruit taken in winter. Hunts from
perch or by hovering about 49 ft (15 m) above water, some-
times 0.6 mi (1 km) out from shore. Rarely submerges, catches
most prey within 24 in (60 cm) of surface. Hunts mainly in late
morning and afternoon, sometimes following egrets for any
prey they disturb.

REPRODUCTIVE BIOLOGY

Monogamous, breeding during northern summer. Both parents
excavate nest tunnel in earth bank, within range of but not al-
ways close to water. Burrow usually 3.3-6.6 ft (1-2 m) deep

&

Megaceryle alcyon

Resident Breeding Nonbreeding
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with 8-12 in (20-30 cm) diameter cavity at end. Lays five to
eight eggs, incubation 22-24 days, nestling period 27-35 days.
Sexes share duties of incubation, brooding, and provisioning.

CONSERVATION STATUS

Not threatened. Widespread and common in many areas, more
resistant to pollution than most kingfishers. Some local distur-
bance at nest sites.

SIGNIFICANCE TO HUMANS
Feeds on some fish stocks and so persecuted locally. &

Pied kingfisher
Ceryle rudis

SUBFAMILY
Cerylinae

TAXONOMY
Alcedo rudis Linnaeus, 1758, Egypt. Four subspecies.

OTHER COMMON NAMES
English: Lesser/small/Indian pied kingfisher; French: Martin-
pécheur pie; German: Graufischer; Spanish: Martin Pescador Pie.

PHYSICAL CHARACTERISTICS

10 in 25 cm), 2.4-3.9 oz (68-110 g). Medium-sized kingfisher
patterned in black and white. Black crown and broad mask dis-
tinctive, with double (male) or single (female) black band
across white underparts. Very long black bill.

DISTRIBUTION
Sub-Saharan Africa, through Middle East, India, and Asian
mainland to southern China.

HABITAT

Mainly large rivers, estuaries, and lakes, but from seashores to
8,200 ft (2,500 m) above sea level, also streams, ponds, and ir-
rigation ditches. Absent from center of large swamps.

BEHAVIOR

Often perched on waterside vegetation or lookouts, rarely on the
backs of hippos. Regularly bobs head or pumps tail. Noisy, with
variety of shrill trills and chirps, uttered at perch or in flight.

FEEDING ECOLOGY AND DIET
Perches wherever possible, to save energy, but hovers in search
of prey more than any other kingfisher, especially under windy

Family: Kingfishers

Ceryle rudis

Resident

conditions. May then dive to 18 in (45 cm) below the surface
and forage up to 2 mi (3 km) from shore, where it swallows
prey in flight rather than return to a perch. Diet mainly small
1-2.4 in (25-60 mm) fish, supplemented by aquatic insects and
crustacea. Eats few amphibians and mollusks, even insects
taken ashore or in the air.

REPRODUCTIVE BIOLOGY

Monogamous pair excavates a nest tunnel in an earth bank,
alone, or in colony of up to 100 pairs where nest sites limited.
Normal clutch four to five eggs, incubation 18 days, nestling
period 23-26 days. Sexes share nest duties, often assisted by a
son from a previous brood and, especially in feeding chicks, by
unrelated males.

CONSERVATION STATUS

Not threatened. Widespread and common, locally even abun-
dant. The most numerous kingfisher in the world. Benefited
in many areas from artificial dams and fish farming or stock-
ing activities. Suffers locally from water pollution and use of
pesticides.

SIGNIFICANCE TO HUMANS
None known. ¢
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A
Todies

(Todidae)

Class Aves

Order Coraciiformes
Suborder Alcedines
Family Todidae

Thumbnail description

Very small, rather plump kingfisher-like birds
with long, somewhat flattened red bills, crimson
gorget, stubby tail, shining green wings, and
dorsal plumage

Size
4.0-4.6 in (10-11.5 cm); 0.19-0.27 oz
(5.2-7.5 g)

Number of genera, species
1 genus; 5 species

Habitat
Tropical forests and woodlands, primary and

secondary, ranging from arid lowlands to lushly

forested highland
orested highlands Distribution

Conservation status

Not threatened; locally common, although in
2001 population densities decreasing due to
habitat destruction.

Evolution and systematics

Five species comprise one of the most uniform families in
the ornithological world. Early taxonomists, analyzing mu-
seumn skins tagged with exceedingly sparse field notes and puz-
zling over their relationships, allied them in a mixed bag:
nightjars, trogons, jacamars, puffbirds, barbets, motmots,
kingfishers, broadbills, cotingas, manakins, flowerpeckers, and
tyrant-flycatchers. Until about 1900, all were regarded as vari-
ations of the Jamaican tody (Todus todus), then Todus viridis.
Ultimately, these endearing Caribbean birds entered the or-
der Coraciiformes, reflecting close kinships with motmots and

kingfishers.

Fossils are unfortunately extremely scant: ancestral fossils
(Palaeotodus emryi), are known from the Oligocene of
Wyoming (37-24 million years ago), France, and Switzerland.
Palaeotodus, although fragmentary, suggests close affinities
with today’s tody motmot (Hylomanes momotula) and the Swiss
fossil Protornis glarniensis, a missing link between contempo-
rary todies and motmots.

Geographical, paleontological, behavioral, morphological,
and genetic data aid in the construction of a hypothetical evo-
lutionary scenario for tody evolution. Approximately 30 mil-
lion years ago, a primitive motmot/tody-like ancestor inhabited
Northern Hemisphere forests. Twenty million years ago, cli-
mates began cooling, and by seven million years ago, only relict
(from an earlier geological period) tody-motmot populations
survived. Eventually, Central American birds similar to today’s
todies flew eastward, colonizing large Caribbean islands and

Grzimek’s Animal Life Encyclopedia

Greater Antilles, West Indies

evolving into five species. This was possible because of Ice Age
glaciations (one million years ago), when polar icecaps froze
gigantic volumes of sea water, lowering sea levels worldwide
by about 300 ft (90 m), thus reducing distances between con-
tinents and islands.

Physical characteristics

Todies are tiny, plump-bodied, large-headed, stub-tailed
birds that characteristically perch with bill uptilted. Shining
emerald-green above and creamy below, with a prominent
crimson bib and a long, flat, bicolored red-and-black bill, each
bird bears some resemblance to a miniature kingfisher or
hummingbird. Visible similarities are accented by behaviors
such as hovering and zooming courtship displays. Todies re-
semble kingfishers so much that taxonomist Linnaeus mis-
takenly applied a kingfisher genus (Alcedo) to the first tody
described—the Jamaican. Conversely, locals in Hispaniola call
todies colibri, which means hummingbird in Spanish.

Individual species are distinguished by flank and belly color
(pink and yellow, yellow, greenish yellow), by cheeks (sky
blue, gray), and by unique vocalizations. A family trademark,
the scarlet bib, elicited curiosity from earliest times. For ex-
ample: “As it sits on a twig in the verdure of spring, its grass-
green coat is sometimes indistinguishable from the leaves in
which it is embowered, itself looking like a leaf; but a little
change in position, bringing its throat into the sun’s rays, the
light suddenly gleams as from a glowing coal” (Gosse, 1847).
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Like most tropical forest birds, adult todies show no ob-
vious seasonal differences in plumage. However, the dull at-
tire of a summer adult, frazzled from raising three or four
ravenous nestlings, can hardly compare with its shiny, semi-
iridescent, feathered attire of early spring.

Flat, narrow, and shallow, the bill is ideally shaped for feed-
ing—snapping up insects from the undersides of leaves in
short, sweeping forays. Todies’ short, rounded wings and
loosely fluffed plumage are perfectly designed for their short
flight paths and non-migratory lifestyles. Species flying the
greatest distances on feeding forays have the longest wings.

Distribution

The family’s geographical distribution is restricted to the
Greater Antilles, West Indies. Cuba, Jamaica, and Puerto Rico
each have one species, while Hispaniola supports two (narrow-
billed tody [7odus angustirostris] and broad-billed tody [7odus
subulatus]). The latter species are usually separated by habitat
and elevation; where overlap occurs, foraging behavior pro-
vides classic insights into ecological isolating mechanisms.

Habitat

Three major factors limit tody distribution: vegetation, in-
sect abundance, and territory requirements—especially the
availability of suitable nesting banks. They occupy diverse
habitats, ranging from 160 ft (50 m) below sea level to eleva-

This Cuban tody (Todus multicolor) shows off the colorful feathers
under its bill. (Photo by Doug Wechsler/VIREO. Reproduced by per-
mission.)

26

Vol. 10: Birds Il

tions above 9,800 ft (3,000 m). They favor brush and forest
with interlacing foliage, epiphytes, and vines. Specific habi-
tats include lowland or mountain rainforests (very dry to ex-
tremely lush, including elfin woodlands), pine groves, second
growth, streamside vegetation, pasture borders, limestone
karst, cactus deserts, and shaded coffee plantations. These lit-
tle avian jewels are never garden birds; favoring natural
forests, they adapt poorly to human incursion into their do-
mains, except for roadcuts, which are welcomed for nesting.

Behavior

The first glimpses of todies are invariably of diminutive,
vivid green, rapidly bobbing birds uttering loud nasal beeps
that are quite disproportionate to their size. Adults and chil-
dren consider them cute, joining the company of old-time
naturalists. For example, here is a quote from esteemed or-
nithologist Dr. Alexander Wetmore: “If there be gnomes and
elves in our world of birds, among them are the tiny todies,
whose long, spade-like bills, light eyes, brilliant plumage and
peculiar mannerisms make them the dwarfs and hobgoblins
of the West Indian forests...their acquaintance is one of the
greatest pleasures that comes to a foreign ornithologist trav-
elling in their haunts” (1927).

Although strictly territorial, todies temporarily join mixed
species feeding flocks passing through their territories. This
behavior is pronounced during autumn and spring, when mi-
grating warblers (Parulidae) visit West Indian forests. Here,
the avifauna is impoverished compared to that of the conti-
nental tropics, so flocks are small, often averaging only six
species.

Because todies are among the smallest and most active
teeders of all birds, it is only natural that they have evolved
effective modes of conserving energy. They do not employ
typical methods of keeping warm, such as group roosting and
huddling. Instead they rely on internal physiological mecha-
nisms. The Puerto Rican tody, for instance, exhibits a very
low normal body temperature of 98.1° F (36.7° C), rather
than the 104° F (40° C) typical of its relatives. This enables
it to decrease its expected energy expenditure by 33%, re-
ducing the body’s demand for additional heat production.

Most birds are homeotherms, just like people. This means
they maintain a constant body temperature with little fluctu-
ation. The Puerto Rican tody exhibits a rare thermoregula-
tory pattern in which its basic temperature varies widely. It
can consciously control its normal body temperature by 27°

F (15° C) from 82 to 109° F (28-43° C).

True torpor is relatively rare among birds. Todies not only
exhibit torpor, but a controlled, sex-dependent, low metabolic
rate that saves females approximately 70% of their daily en-
ergy expenditure.

Feeding ecology and diet

Voracious tody appetites require super-abundant annual
food supplies. For example, for three years, feeding rates of
Puerto Rican todies averaged 1.9 insects per minute in arid
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scrub and 1.1 per minute in rainforest. One of the highest
chick feeding rates ever recorded for birds was when 420 feeds
per day were delivered to a brood of three tody nestlings.

Fifty insect families have been identified as prey, chiefly
grasshoppers, bugs, moths, butterflies, flies, cockroaches,
damselflies, mantises, mayflies, and ants. Todies also consume
seeds, lizards, and spiders. Fearsome creatures (scorpions,
whipscorpions, snakes) are wisely avoided.

Tody feeding behavior resembles that of tody-flycatchers
(tropical America). All capture insects using a distinctive aer-
ial feeding technique, the underleaf-sally. With head directed
upward, the bird scans undersides of leaves. Alert, jerking head
and eyes rapidly, it darts upward at a shallow angle and, wing-
ing a short parabolic flight path, snatches an insect and con-
tinues in an unbroken arc to another perch. Occasionally,
todies also swoop downward to snap insects from leaf sur-
faces, or hover in mid-air.

Todies prefer low-to-middle forest strata, often at eye
level. Broad-billed todies feed higher than narrow-billed
todies, a survival tactic that has evolved in the only two tody
species whose geographical ranges overlap.

Reproductive biology

Loud courtship displays involve male-female chases and
vigorous wing-rattling and wing-cracking. They pursue each
other, often at lightning speed, weaving around foliage in
parabolic arcs and circles. Another stunning component of
courtship is the flank display, best developed in the pink-
thighed species. For example, when the Cuban tody’s dis-
play is at its height, its tiny body inflates into a green,
neckless fuzzball with bright rosy flank tufts touching mid-
dorsally. Simultaneously, this fluffy avian ball hops and bobs
rapidly, uttering loud vocalizations to attract the perfect
mate. Once paired, a mutual gift exchange of fresh insects
occurs, like a bridal couple feeding each other slices of wed-

ding cake.

The first (and rather quaint) published description of tody
nesting habits comes from Moritz of Puerto Rico (1836): “In
shady trees is seen once in a while the lovely green San
Pedrito, rattling hoarsely... The locals believe that it nests in
holes in the earth.” It is true; todies are burrow-nesters, like
their kingfisher cousins. They excavate cylindrical, angled
tunnels in vertical soil embankments that are typically low,
amphitheater-shaped slippages, roadside cuts, or natural in-
clines. The most successful burrows are those hewn from
moderately overgrown embankments providing soil stabiliza-
tion and partial concealment from predators.

Fresh tunnels are dug annually, primarily February to May.
Each requires about eight weeks. Long, strong tody bills act
as chisels to gouge out soil, while their tiny feet scrape away
underneath. They tunnel energetically, initially visiting up to
60 times per hour.

Tody eggs are exceptional in the avian world in that they
are huge compared to the bird’s size. Average egg weights are
26% of the adult’s body weight, comparable to the well-known
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case of New Zealand kiwis. For comparison, egg-to-body-
weight ratios of most birds range from 1.8-11%. Normally
todies lay only one clutch (average 2.4 eggs), but will re-lay if
it is destroyed. Eggs are tiny, white, glossy, and ovate.

Known incubation periods are 21-22 days, while nestling
periods are 19-20 days. Each parent spends only two to three
daylight hours incubating, a stark contrast to the assiduous
kingfishers, which incubate up to seven continuous hours
daily. Hatching occurs principally in the late afternoon, with
one attendant adult in the nest chamber. Nestlings are naked,
bearing conspicuous cushioned heels that cover the feet and
legs with thick pads of swollen skin and leathery tubercles,
like a baby born with leather boots.

Tody parents may not be over-attentive incubators, but
once the chicks hatch they become highly diligent, supplying
enormous quantities of insects to the offspring.

Notable also is nest-helping. As of 2001, nest assistance
by one or two other adults during incubation and nestling
periods is only known in the Puerto Rican tody. Two inde-
pendent studies concluded that at least 50% of breeding
pairs were given assistance. Nests with helpers contained sig-
nificantly larger clutches (2.9 eggs) than did those without
(2.3); chicks also grew quicker and fledged earlier than nor-
mal. Nest-helping is especially favorable in rainforests,
where torrential rain often limits tody foraging rates. Band-
ing studies suggest that helpers are not young from the pre-
vious year, and are likely adults from nearby territories
whose breeding activities were curtailed or that did not breed
at all. Nest cooperation in todies is unique because there is
no apparent genetic relationship between helpers and re-
cipients.

Adult todies use many innovations in teaching indepen-
dence to newly fledged chicks. Weaning is not easy. Parents
sometimes force them to fly by pushing them off perches or
hovering in front of them with food in the bill, then pulling
away at the last moment. Females are more likely to give in
to a hungry chick than males. At times males physically pre-
vent females from feeding fledglings. For the first six weeks,
young todies have short black bills and gray bibs whose feath-
ers gradually turn crimson. The entire repertoire of adult be-
havior is not achieved for several months.

Conservation status

As a family, todies seem reasonably secure. Overall, they
remain common in natural habitats with high insect abun-
dance. Only the narrow-billed tody is considered Near
Threatened. Todies have partly benefited from human activ-
ities, excavating burrows in road cuttings and trailside banks.
Clear-cutting and urbanization spell doom. They also cannot
adapt to gardens, orchards, or pastures.

Little information is available concerning increasing pes-
ticide use. On Cuba’s Cayo Coco, currently undergoing rapid
tourism expansion, malathion is sprayed aerially in wetlands
and forests; hand-held fogging sprayers are also commonly
used around hotels to combat mosquitoes. Pesticides decimate
tody populations.
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Coffee plantations formerly thrived under shady, indige-
nous trees. Here, todies enjoyed healthy populations and con-
trolled insect numbers. From the 1980s on, international
corporations discovered that growing coffee in direct sunlight
was more profitable, although the beans were more bitter.
Todies cannot adapt to modern coffee plantations, where pes-
ticides are used liberally.

Although natural predators on wildlife are inevitable, in-
troduced predators present greater threats. Todies are no ex-
ception; their numbers are everywhere seriously reduced by
Indian mongooses (Herpestes auropunctatus), voracious mam-
mals that destroy approximately 80% of tody burrows in
Puerto Rico’s rainforests. As the world’s human population in-
creases exponentially, human predation also increases. Many
West Indians are sufficiently poor that they seek supplemen-
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tal protein, however scant. Because tody nest holes are com-
mon along roads and trails, they succumb to such predation.

Significance to humans

Despite their tameness and abundance in varied habitats,
todies were never culturally significant beyond their role as
an ecotourism draw. Locals bestowed many endearing names
on them: their bank-nesting habits prompted the French per-
roquet de terre (parakeet of the earth), and the Spanish bar-
rancoli, barranco-rio, and barranquero (from la barranca, the
Spanish word for bank). Confusion with hummingbirds in-
spired the Spanish colibri (hummingbird) in Hispaniola. A
common vernacular in Puerto Rico is papagayo (loud, noisy),
and bird enthusiasts in Jamaica often use robin red-breast.
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Species accounts

Cuban tody

Todus multicolor

TAXONOMY
Todus multicolor John Gould, 1837, Cuba.

OTHER COMMON NAMES
French: Todier de Cuba; German: Vielfarbentodi; Spanish:
Barrancoli Cubano.

PHYSICAL
CHARACTERISTICS
4.3 in (10.8 cm),
wing chord 1.7 in
(4.4 cm), estimated
weight 0.21-0.23 oz
(6-6.5 g). Most bril-
liantly colored tody,
with smallest bill.
Rosy flanks, yellow
undertail coverts.
Sky-blue cheek
patch and wrists;
yellow base of bill,
whitish belly. Yel-
low-green, almost iridescent eyebrow.

Todus multicolor

DISTRIBUTION
Cuba, including Isle of Pines (Isle of Youth) and larger cays off
Cuba’s north coast.

HABITAT

Ecologically adaptable. Locally common in xeric (extremely
dry), moist, and wet forests; mountains; and lowlands, espe-
cially in gullies. Only tody inhabiting shoreline vegetation.
Highest elevation recorded 8,184 ft (2,494 m) (Sierra
Maestra).

\
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Todus multicolor

Resident
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BEHAVIOR
No recorded movements.

FEEDING ECOLOGY AND DIET

Primarily insectivorous, plus spiders and lizards. Mean foraging
height 9 ft (2.6 m) in arid scrub.

REPRODUCTIVE BIOLOGY

Monogamous with striking courtship, exhibiting bright pink
flanks. Smallest eggs in family. Breeds April to June. Excavates
burrows in earth banks, rotten logs, natural limestone cavities,
and (rarely) cave entrances. On Cayo Coco, uses sand at en-
trances of crab burrows.

CONSERVATION STATUS

Not threatened. In 1970, common in protected Guantanamo
Naval Base. Cuba’s poverty and unstable economy may affect
tody populations. Recent pesticide use has reduced tody popu-
lations.

SIGNIFICANCE TO HUMANS
May be eaten in economically depressed areas and, like all
todies, a delight to young and old. &

Puerto Rican tody
Todus mexicanus

TAXONOMY
Todus mexicanus Lesson, 1838, Tampico and Vera Cruz, Mex-
ico. Clearly an error: todies do not occur in Mexico.

OTHER COMMON NAMES
French: Todier de Puerto Rico; German: Gelbflankentodsi;
Spanish: Barrancoli Puertorriquefio.

PHYSICAL
CHARACTERISTICS
44 in (11 cm), wing
chord 1.7 in (4.3
cm), weight male
0.22 oz (6.3 g), fe-
male 0.21 oz (5.9 g).
The least colorful,
smallest tody. Flanks
yellow, no pink, no
blue cheek patch,
belly whitish. Sexual
dimorphism in eye
color: slate (males),
white (females). Juve- Todus mexicanus

niles have four matu-

ration stages (three weeks) when bill lengthens to adult size,
grayish bib brightens to crimson, and yellow flanks develop.

DISTRIBUTION
Puerto Rico.

HABITAT
Rainforests, arid scrub, coffee plantations, moderately wet
forests, karst (limestone) topography, often near streams.
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Todus mexicanus
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BEHAVIOR

Maintain year-round home ranges and breeding territories.
Usually single or paired, never in pure flocks although may
temporarily join mixed feeding flocks.

FEEDING ECOLOGY AND DIET

Typical tody. Insectivorous, 50% of diet is flies and beetles.
Also spiders, nematodes, millipedes, lizards, and fruits from six
families (principally Ficus, Chenopodium, Rubus, Xanthoxy-
lum, Psychotria, Clusia). Adults select sizes and variety of
nestling foods.

REPRODUCTIVE BIOLOGY

Burrow excavation primarily February to May. Tunnel hori-
zontal, almost always with right-angled curves and enlarged,
depressed, unlined terminal chambers. Average burrow length
in rainforest 13.9 in (30.5 cm). Nest helping common. Clutch
size averages 2-4 eggs.

CONSERVATION STATUS
Not threatened. No recent information on status but popula-

Resident tions diminishing due to habitat destruction and non-shade
coffee.
SIGNIFICANCE TO HUMANS
None known. ¢
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Motmots
(Momotidae)

Class Aves

Order Coraciiformes
Suborder Alcedines
Family Momotidae

Thumbnail description

Spectacular birds that range in size from
starling to pigeon. Characterized by green and
blue hues, a black mask, and a long racquet-
tipped tail in most species

Size
6-19 in (16-47 cm); 0.9-6.2 o0z (25-175 g)

Number of genera, species
6 genera; 9 species

Habitat
Predominantly tropical forest and woodland

Conservation status
Vulnerable: 1 species

Distribution

Northeastern Mexico to northern Argentina

Evolution and systematics

Motmots (Momotidae) are a striking group. An Oligocene
(30-40 million years ago) fossil (Protornis) from Switzerland
suggests that ancestors of contemporary motmots were from
the Old World; climatic events and competition probably led
to their absence. A fossil was found in Florida from the late
Miocene (25-30 million years ago), before North and South
America were joined by the Panamanian land bridge. More
recent Pleistocene (20,000 years ago) fossils were found in
South America, in several fossil quarries in Minas Gerais,
Brazil. Climatic changes probably restricted motmots to Cen-
tral America, and they later dispersed into South America
(where little radiation occurred) about 2.5 million years ago
during the late Pliocene. These events suggest that motmots
are the only avian family with a center of origin and diversity
in middle America.

Motmots are closely related to bee eaters (Meropidae),
Kingfishers (Alcedinidae), and todies (Todidae), with closest
kinship to todies. In fact, the tody motmot (Hylomanes momo-
tula) is considered the most primitive family member, and per-
haps links the motmot and tody families. Shared characteristics
of motmots, bee eaters, kingfishers, and todies include a unique
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middle-ear ossicle, aspects of limb musculature, DNA, bright
plumage, little or no dimorphism between sexes, predation by
sallying (short flights from a perch to seize prey and return to
the perch), and earth-excavated nest burrows. All four fami-
lies are Coraciiformes, which likely radiated in the Eocene,
and include rollers, hoopoes, and hornbills.

There are six genera with nine species. The turquoise-
browed motmot (Eumomota superciliosa) represented by a sin-
gle species, is more closely related to members of the genera
Electron and Baryphthengus, each represented by two species,
and the genus Momotus, represented by three species. These
include the broad-billed motmot (Electron platryrbynchum),
keel-billed motmot (E. carinatum), rufous motmot (Baryph-
thengus martii), rafous-capped motmot (B. ruficapillus), russet-
crowned motmot (Momotus mexicanus), blue-crowned motmot
(M. motmota), and highland motmot (M. aequatorialis). The
rufous-capped motmot, though superficially similar to other
species, lacks a racquet-tipped tail, as do some populations of
broad-billed and rufous motmots. This suggests relatively re-
cent divergence in these closely related genera. Supporting
this hypothesis, while conducting playback experiments be-
tween motmots occurring together in Amazonian Peru, field
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ornithologist D. F. Lane discovered that rufous, blue-crowned,
and broad-billed motmots seemed to respond territorially to
each other’s voices.

Physical characteristics

Motmots resemble kingfishers and have similar habits, al-
though they are not found near water. They range from 6 to
20 in (16-50 cm), and 0.9-7.4 oz (25-210 g). The bill curves
downward at the tip and in most species has serrated edges
along the tomia (cutting edges of the bill). The tongue is rel-
atively long. The tarsus is short and the middle toe is almost
completely joined to the inner toe; there is only one rear toe.
The wings are short and rounded. Plumage is soft blue or
reddish brown; some species have blue or emerald stripes at
the side of the head. A group of black feathers at chin and
throat is characteristic of all motmots.

The tail is spatulate. The central pair of feathers is
elongated, and barbs near the tail fall off readily, leaving part
of the shaft of these feathers bare and resembling a thin
wire. This barren area gives way to an oval disk at the
feather tip where the barbs are retained, forming the spatu-
late-shaped racquet tip. The tody motmot is the smallest fam-
ily member, characterized by more drab coloration and a
shorter tail with no racquet tip. The blue-throated motmot
(Aspatha gularis) also lacks a racquet-tipped tail.

These birds exhibit jerky tail twitching when disturbed.
Male and female are similar in all species.

Distribution

Motmots are restricted to the neotropics, distributed from
northeastern Mexico through most of tropical South Amer-
ica as far as northern Argentina. Although most species are
lowland forms, there are two exceptions: the blue-throated
motmot ranges 4,900-10,000 ft (1,500-3,100 m) in middle
America, and the highland motmot ranges 4,100-7,200 ft
(1,250-2,200 m) in the South American Andes.

The country harboring the highest diversity of motmots
is Honduras, with seven species; Mexico, Guatemala, and
Nicaragua each contain six species. In contrast, countries
forming the Guiana shield (Venezuela, the Guianas, and Suri-
name) harbor a single species, the blue-crowned motmot.

About half the motmots are regionally restricted (four to
middle America, one to the Andes). The species with widest
distribution is perhaps the blue-crowned motmot, which
ranges from Mexico through Argentina. The most range-re-
stricted species is perhaps the blue-throated motmot, re-
stricted to the central highlands of middle America.

Habitat

Most species are found in tropical or montane rainforest.
Riverine gallery forest may be inhabited by blue-crowned,
russet-crowned, and turquoise-browed motmots. Blue-
crowned motmots will inhabit flooded forest, and blue-
throated motmots will live in highland pine-oak forest.
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Several motmot species are found in secondary forests, often
visually inconspicuous and widely distributed. Most motmots
inhabit the midstory or understory of forest or woodland.

Behavior

Motmots appear solitary, but seem to maintain pair bonds
during and between years.

Many motmots have a subtle or soft “hooting” call, but
there are exceptions. The call of the tody motmot has a ring
to it, and the call of the broad-billed motmot is a louder, res-
onant “honk”.

Motmots are not very active and often go undetected. The
tail often pendulates, sometimes jerkily. They are inactive at
night, active during twilight at dawn and dusk. Calling is most
active during early morning light.

Some short-distance migration patterns are probable.
For example, turquoise-browed motmots are often absent
from breeding grounds for most of February, but return in
March. Such seasonal movements are likely associated with
changes in habitat association, but the family is mostly non-
migratory.

Feeding ecology and diet

Motmots are omnivorous, taking invertebrates, small ani-
mals, and fruits. Invertebrates include beetles, butterflies
(Morphos) and caterpillars, dragonflies, mantises, cicadas, spi-
ders, centipedes, millipedes, scorpions, snails, earthworms,
and crabs. Small animals include anole and gecko lizards, small
snakes, frogs, small fish, an occasional nestling bird, and, in
one recorded case, a blue-crowned motmot took a mouse.
Fruits include those of palms, heliconia (Heliconia), nutmegs
(Compsoneura, Virola), incense (Bursera), figs (Ficus), and other
fruits. Frugivory (fruit consumption) seems to increase with
size. For example, Remsen and colleagues found broad-billed
motmots to be largely insectivorous, but rufous and blue-
crowned motmots were more frugivorous. There are no
records of the smallest species, the tody motmot, taking fruit.

Different motmot species obtain their prey in different
ways, although patterns overlap. Smaller species appear to
sally more as sit-and-wait strategists; larger species often per-
form long, broadcasting flights while continuously searching
for prey. Smaller species also seem to catch more prey on the
wing than larger species. Prey too large to swallow whole are
often seized with the bill and clubbed against a perch. Pel-
lets may be regurgitated. Several motmot species are “ant-
following” birds that take insects turned up by long trains of
army ants.

Smaller seeds of consumed fruits are passed through and
dispersed; larger seeds are regurgitated on the spot. Species
such as rufous motmots are important dispersers of the nut-
meg Virola surinamensis, accounting for approximately 17%
of dispersed fruits. Seed dispersal helps regenerate tropical
forests.
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A blue-crowned motmot (Momotus momota) carrying a rain frog to its
nestlings. (Photo by M.P.L. Fogden. Bruce Coleman Inc. Reproduced
by permission.)

Reproductive biology

Vocal duetting between male and female occurs to some
degree and may serve to strengthen the monogamous pair
bond during non-breeding season and maintain the terri-
tory. Nests are typically built solitarily, but there are ex-
ceptions involving colonial nesting that ranges from a few
nests to more than 100 in species such as the turquoise-
browed motmot.
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Motmots nest in an underground chamber dug by both
sexes. They take turns loosening the soil and kicking dirt out
toward the opening. The chamber may be up to 16 ft (5 m)
long in larger species. Eggs remain on bare soil, but hard in-
sect parts regurgitated by incubating parents may be added
underneath.

Eggs are rounded, shiny, and white. The clutch typically
ranges from three to five eggs. In middle America, eggs are
typically laid every other day between March and June; April
and May are peak laying months. Typically a single clutch is
laid each season, but if a clutch is lost replacement clutches
are laid after 10-21 days. Both sexes incubate eggs during long
shifts, perhaps changing duties once in 24 hours. Incubation
is 17-22 days, depending on the species.

Chicks hatch blind, featherless, and dependent on par-
ents. Skutch provides information on development from
studying broad-billed motmots: partly feathered at 11 days,
eyes begin opening at 12 days, soft calls at 13 days, taking
food at burrow entrance at 15 days, and leave nest at 25 days.
Young blue-throated motmots have soft down that appears
soon after hatching. Both sexes care for the brood and feed
the chicks lepidopterans and other insects, vertebrate in-
nards, and protein-rich fruits. Young generally leave the nest
at 24-32 days, though one record has a blue-crowned mot-
mot leaving the nest at 38 days.

Conservation status

Of the nine species, only the keel-billed motmot is con-
sidered Vulnerable. The main threat is a rapid rate of habi-
tat destruction.

Significance to humans

Indigenous tribes may use motmot tail feathers or wings
in ornamentation. Folklore of the Brazilian Pareci Tribe of
Mato Grosso attributes gaps without barbs along the tail of
the rufous motmot to carrying fire embers. Motmots were
well known in the Mayan culture.
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1. Blue-crowned motmot (Momotus momota); 2. Blue-throated motmot (Aspatha gularis); 3. Broad-billed motmot (Electron platyrhynchum); 4. Keel-
billed motmot (Electron carinatum). (lllustration by Jacqueline Mahannah)
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Species

Blue-throated motmot
Aspatha gularis

TAXONOMY
Prionites gularis Lafresnaye, 1840, Guatemala. Monotypic.

OTHER COMMON NAMES
French: Motmot a gorge bleue; German: Blaukehlmotmot;
Spanish: Momoto Gorgiazul.

PHYSICAL CHARACTERISTICS
2.0-2.3 oz (56-65 g), 11 in (28 cm). Side of head is ochre-
colored, with a black spot behind eye. Green above and paler

green below, with dark green tail. Blue throat with black spot
on chest and blackish bill.

DISTRIBUTION
Mountains of southern Mexico to El Salvador. Overlaps the
same geographic range as several other motmots but lives at
higher altitudes.

HABITAT
Montane evergreen forest; 4,900-10,000 ft (1,500-3,100 m).

BEHAVIOR

Appears solitary, but seems to maintain pair bonds during and
between years. They are not very active, often go undetected.
Tail often pendulates, sometimes jerkily. They are inactive at

night, active at twilight at dawn and dusk. The blue-throated

motmot sings at daybreak after leaving its earth hole; its song
consists of pure full tones that rise and fall.

Family: Motmots

accounts

FEEDING ECOLOGY AND DIET
Insects are seized in flight by sallying; beetles make up a high
proportion of the diet. Fruits are also consumed.

REPRODUCTIVE BIOLOGY

In Guatemalan highlands, motmots dig holes soon after young
are fledged in late June or July. Pair spends nights in the hole
during rainy season and dry winter months. In April the female
lays 3—4 white eggs. After an incubation of 21-22 days, parents
keep young warm for a considerable period. Young do not re-
turn to the nest hole at night after fledging.

CONSERVATION STATUS
Not threatened.

SIGNIFICANCE TO HUMANS
None known. ¢

Broad-billed motmot
Electron platyrbynchum

TAXONOMY
Momotus platyrbynchus Leadbeater, 1829, Brazil. Six subspecies.

Aspatha gularis

Resident

Electron platyrhynchum

Resident
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OTHER COMMON NAMES
English: Plain-tailed motmot; French: Motmot a bec large;
German: Plattschnabelmotmot; Spanish: Momoto Picoancho.

PHYSICAL CHARACTERISTICS

2-2.3 oz (56-66 g); 12-15 in (31-39 cm), with an unusual
widened bill form. Head, neck, and chest are rufous with a
black mask on face. Blue-green underbill and black spot on
chest. Green upperparts, blue-green belly, and green bluish
flight feathers.

DISTRIBUTION

Honduras to northern Bolivia and Mato Grosso, and eastward
to Paraguay; overlaps geographic distribution of several other
motmots.

HABITAT

Tropical evergreen rainforest and secondary vegetation; may
range to 3,600 ft (1,100 m).

BEHAVIOR

Appear solitary but seem to maintain pair bonds during and
between years. They are not very active and often go unde-
tected. Tail often pendulates, sometimes jerkily. Inactive at
night, but active during twilight at dawn and dusk. Calling

most active at early morning light.

FEEDING ECOLOGY AND DIET

Consumes mostly insect adults and larvae, including butterflies,
dragonflies, and Panaponera ants as well as spiders, centipedes,
scorpions, small lizards, and frogs. Takes fruit minimally. Takes
prey on the wing during sallying, or gleans off the ground. Fol-
lows trains of army ants to consume displaced insects.

REPRODUCTIVE BIOLOGY

Nest holes are 3.2-6.6 ft (1-2 m) long and may change direc-
tion suddenly. Conspicuous opening is in vertical earth banks,
on river banks, on steep slopes beside roads or railways, or in
cave or well fissures. Partners relieve each other during incuba-
tion twice in each 24-hour period. Young broad-billed mot-
mots hatch naked and blind; they rest on rumps and “ankles,’
which are protected against friction by calluses. Both parents
feed young, initially with squashed arthropods and soon with
adult-sized pieces of food.

4

CONSERVATION STATUS
Not threatened.

SIGNIFICANCE TO HUMANS
None known. &

Keel-billed motmot
Electron carinatum

TAXONOMY
Prionites carinatus Bernard Du Bus de Gisignies, 1847,
Guatemala. Monotypic.

OTHER COMMON NAMES
French: Motmot a bec caréné; German: Kielschnabelmotmot;
Spanish: Momoto Carenado.

PHYSICAL CHARACTERISTICS
2.3 0z (65 g); 12-15 in (30-38 cm). Broad and flattened bill,
with a pronounced ridge. Rufous forehead and black mask,
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Electron carinatum

Resident

with light turquoise streak above mask. Upperparts green, un-
derparts greenish with light turquoise chin and black spot on
chest.

DISTRIBUTION
Patchily distributed from western Belize to northern Costa
Rica.

HABITAT

Tropical lowland and some montane rainforest; may range up
to 5,100 ft (1,550 m).

BEHAVIOR

Appear solitary but seem to maintain pair bonds during and
between years. They are not very active and often go unde-
tected. The tail often pendulates, sometimes jerkily. Inactive at
night, active during twilight at dawn and dusk. Calling most
active at early morning light.

FEEDING ECOLOGY AND DIET
Prey is apparently taken on the wing during sallying. Little in-
formation on diet is available.

REPRODUCTIVE BIOLOGY

Males maintain territories through much vocal activity between
January and March. Excavated nests are in steep banks along
seasonal streams.

CONSERVATION STATUS

The keel-billed motmot is considered Vulnerable, with habitat
fragmentation due to agrarian conversion and banana planta-
tions as principal threats. Geographic range is estimated at
14,000 mi* (36,000 km?). Its numbers are estimated at less than
10,000, with populations declining.

SIGNIFICANCE TO HUMANS
None known. ¢
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Blue-crowned motmot
Momotus momota

TAXONOMY
Ramphastos momota Linnaeus, 1766, Cayenne. Twenty subspecies.

OTHER COMMON NAMES

English: Lesson’s motmot, Caribbean motmot, tawny-bellied
motmot, blue-diademed motmot; French: Motmot houtouc;
German: Blauscheitelmotmot; Spanish: Momoto Comun.

PHYSICAL CHARACTERISTICS

2.7-5.2 0z (77-148 g); 15-17 in (38-44 cm). Black crown bor-
dered with violet and turquoise. Black mask with turquoise
above and below. Back of neck is rufous, back is green. Green-
ish underparts and black spot(s) on chest.

DISTRIBUTION
Widest distribution of any motmot, northeastern Mexico to
northern Argentina.

HABITAT

Occupies a variety of habitats, including tropical evergreen and
deciduous forest, flooded and riverine gallery forest, montane
and elfin forest, deciduous forest, and secondary vegetation.
May range to 4,300 ft (1,300 m).

BEHAVIOR

Appear solitary but seem to maintain pair bonds during and
between years. They are not very active and often go unde-
tected. Thail often pendulates, sometimes jerkily. Inactive at

night, active during twilight at dawn and dusk. Calling most
active at early morning light.

FEEDING ECOLOGY AND DIET

Consumes insects and other invertebrates, including snails,
earthworms, and centipedes. Also small reptiles, mice, and
some fruits. Food is obtained by sallying and taken on the
wing or off the ground. Fruits are often plucked while hover-
ing on the wing. Blue-crowned motmots consume insects dis-
turbed by trains of army ants.

REPRODUCTIVE BIOLOGY

In southern Costa Rica, the blue-crowned motmot digs its hole
during rainy months (Aug.—Oct.) when soil is soft. Birds do not
reappear until breeding season (March or April). One adult in-

cubates from early afternoon to dawn, then the partner takes its

Family: Motmots

Momotus momota

Resident

place. Incubation lasts 21 days. Lowland motmots stop covering
their young at night when they are a week old. The nest is not
clean, yet at fledging juvenal plumage looks fresh and clean. Young
resemble adults in coloration but lack long racket-like tail feathers.

CONSERVATION STATUS
Not threatened.

SIGNIFICANCE TO HUMANS
Only motmot to have successfully bred in captivity. &
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Bee-eaters
(Meropidae)

Class Aves

Order Coraciiformes
Suborder Alcedines
Family Meropidae

Thumbnail description

Small to medium-sized, active, colorful, sociable
birds with long, slender, decurved bills and a
characteristic upright, alert posture when
perched

Size
6-10.5 in (15-27 cm)

Number of genera, species
3 genera; 24 species (22 species recognized by
some taxonomists)

Habitat
Savanna, open woodlands, and desert-scrub,
rarely forests

Conservation status

Not threatened Distribution

Paleotropics

Evolution and systematics

Taxa in the bee-eater family are morphologically rather
homogeneous, and their affinities with the other five families
in the Alcedines suborder are more distant than the affinities
those families share with each other. C. Hilary Fry, a recog-
nized authority on bee-eater biology and evolution, recog-
nizes three genera and 24 species. Analyses by Charles Sibley
and Burt Monroe Jr. in the 1990s, using the technique of
DNA-DNA hybridization, suggested only minor adjustments;
they demote two species recognized by Fry to subspecies.

The genus Nyctyornis seems the most primitive and may
point to the evolutionary roots of bee-eaters. Although the
family is most diverse in Africa, the restricted distribution of
Nyctyornis, in forested southeast Asia, suggests that the fam-
ily originated in this region.

Physical characteristics

Bee-eaters are a family of small to medium-sized active
birds, primarily of open habitats. They are easy to see in
many parts of the paleotropics because of their striking color
patterns and acrobatic flights to capture prey. Nearly all
bee-eaters have beautiful plumages, typically with bright
gourgets of red or yellow that contrast with blues and ochres
of the breast and belly. Eye stripes bordered with contrasting
colors are nearly ubiquitous. Two of the largest species,
the carmine (Merops nubicoides) and rosy bee-eaters (Merops
malimbicus), are a brilliant magenta or pink over most of the

body.
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All bee-eaters share the characteristics of a strong, slightly
decurved bill, and a foot structure that includes the partial fu-
sion of the three forward-facing toes. In most species the sexes
are very similar or identical in appearance. Juveniles may have
distinguishing plumage for a short time.

Distribution

Southern and southeastern Europe, sub-Saharan Africa,
Arabian Peninsula, south and Southeast Asia, Indonesia,
Philippines, Papua New Guinea, and Australia.

Habitat

Most bee-eaters favor open grasslands, dry scrub habitats,
and large openings in woodlands, but there are a handful of
little-known forest dwellers scattered from western Africa to
southeast Asia and the island of Sulawesi, Indonesia. With few
exceptions, even the forest species are usually found near
openings, along river courses, and at road cuts.

Behavior

With few exceptions, bee-eaters are gregarious and social.
Only about five species are likely completely solitary. Fifteen
species are colonial or loosely colonial. Physical body contact
is not common among birds, but with bee-eaters it is charac-
teristic. A branch catching the early morning sun will attract
first one, then another, and finally a whole family of bee-eaters
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Bee-eaters exhibiting huddling behavior on a branch. (lllustration by Barbara Duperron)

that will huddle closely together, all facing into the sun.
Colony sites are centers of high activity, and there is a ca-
cophony of sound as family members greet each other, fuss
over the proximity of intruders to their nesting hole, or fight
to remove an unwanted visitor.

Complex social relationships might be quite common
among bee-eaters, particularly those with sedentary popula-
tions, but few species have been studied in enough detail to

Little green bee-eater (Merops orientalis) with insect. (lllustration by
Barbara Duperron)
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know for certain. Detailed studies of the white-fronted bee-
eater (Merops bullockoides) in Kenya by Stephen Emlen, Robert
Hegner, and Peter Wrege revealed one of the most complex
societies known for any species of bird.

Populations of white-fronted bee-eaters spend the entire
year roosting together at a colony that may contain from 30
to 450 birds, and the population is structured into extended
family groups or “clans” that include several generations.
During the non-breeding season, all members of a clan, as
many as 15 individuals, may roost together in one burrow at
the colony. For breeding, clans often split up into nuclear
family sub-groups. Members of a clan interact frequently,
joining and greeting one another on perches near the colony,
roosting together, or visiting each other’s roosting burrows.

Feeding ecology and diet

All bee-eaters appear to be specialists in eating bees and
other venomous hymenoptera. Studies of the diet of more
than 15 species show that 60-80% of the diet is honeybees,
wasps, and ants. But they will also pursue nearly any insect of
suitable size, provided it is flying. A few species forage occa-
sionally for large insects and small lizards on the ground, and
there are even observations of bee-eaters catching small fish.
A few larger species forage mainly on the wing, but most bee-
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eaters are “sit-and-wait” hunters, scanning the habitat from a
perch with their keen eyes, chasing down likely prey with a
flight that may take them even 150-180 ft (50-60 m) from
their perch, then returning in a flash of color to subdue the
prey for consumption.

Bee-eaters have stereotyped behaviors for dealing with
prey—and they clearly recognize those with potentially dan-
gerous venom and sting. After repeatedly smacking the head
of the prey item against a perch, the bee-eater juggles the in-
sect’s body in its bill, biting along the abdomen from near the
middle (thorax) toward the tip. This behavior often expresses
a droplet of venom from the bee or wasp. Then the bee-eater
wipes the tip of the insect’s abdomen back and forth across
the perch in a behavior known as “bee-rubbing.” Many times
this behavior pulls the stinger and poison gland out of the
prey item.

Reproductive biology

Reproduction in bee-eaters depends on the species. Some
have solitary nesting by unaided pairs, while others have ex-
tremely dense colonies with complex social structures and co-
operative breeding. Cooperative breeding, which involves
assistance by non-breeding adults, may be the rule rather than

Family: Bee-eaters

the exception. Seventeen species are known or suspected to
be cooperative breeders.

All bee-eaters dig their own nesting burrows into soil or
sand, and burrows may be 1.5-9 ft (0.5-3 m) in length, de-
pending on the species and soil type. Thirteen species dig
nests into nearly flat ground or into banks along rivers, irri-
gation ditches, erosion gullies, and even into roofs of aard-
vark or warthog dens.

The family structure and helping behaviors of the white-
fronted bee-eater were studied in great detail and will serve
as a complex example of cooperative breeding. The basic el-
ements likely apply to all bee-eater species with cooperative
breeding, although in some species family groups may be less
complex. Helpers are often associated with all aspects of the
reproductive attempt, from helping to dig the nesting burrow
to incubating eggs and feeding nestlings. The most impor-
tant function of helpers is in bringing food to the nestlings
and recently fledged offspring. In Kenya, one helper could
nearly double the number of offspring produced by a pair.
Thus the ability to attract a helper could make a significant
contribution to the reproductive output of a breeder.

Many helpers are young unpaired sons (and sometimes
daughters) of the breeding pair, but if an older pair fails in

Carmine bee-eater (Merops nubicoides) nests on the Okavango River in Botswana. (Photo by Art Wolfe. Photo Researchers, Inc. Reproduced by
permission.)
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A European bee-eater (Merops apiaster) holds a bee in its mouth. Bee-
eaters have particular behaviors for dealing with prey that have a po-
tentially dangerous venom and sting. (Photo by R. Tipper/VIREO.
Reproduced by permission.)

42

Vol. 10: Birds Il

their nesting attempt, they may become helpers at the nest of
a son or grandson.

In addition to benefits that a helper gains by increasing the
production of close relatives, sometimes a bit of selfish re-
production is possible as well. It is common for a young fe-
male helper, nearly always the daughter of the breeding pair,
to slip one of her own eggs into the nest of her parents.

Conservation status
Not threatened.

Significance to humans

In Australia, the arrival of the rainbow bee-eater (Merops
ornatus) heralds the arrival of the rainy season, and in Africa
huge colonies of rosy bee-eaters are a source of great pride
to people in nearby villages. However, bee-eaters hold little
significance to humans apart from the enjoyment that comes
from observing their beauty and aerial antics. On all shores
of the Mediterranean, those who make a living from the honey
of the bee Apis mellifera have considered the European bee-
eater (Merops apiaster) a pest, despite little scientific evidence
that honey production is ever seriously compromised by bee-
eater predation.
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1. Black bee-eater (Merops gularis); 2. White-fronted bee-eater (Merops bullockoides); 3. Blue-bearded bee-eater (Nyctyornis athertoni); 4. Euro-
pean bee-eater (Merops apiaster); 5. Purple-bearded bee-eater (Meropogon forsteni); 6. Carmine bee-eater (Merops nubicoides); 7. White-throated
bee-eater (Merops albicollis); 8. Female rainbow bee-eater (Merops ornatus). (lllustration by Barbara Duperron)
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Species accounts

Blue-bearded bee-eater
Nyctyornis athertoni

TAXONOMY
Merops athertoni Jardine and Selby, 1830, India. Two subspecies.

OTHER COMMON NAMES
French: Guépier a barbe bleue; German: Blaubartspint; Span-
ish: Abejaruco Barbiazul.

PHYSICAL CHARACTERISTICS

12.5-13.5 in (31-34 cmy); 2.5-3.3 oz (70-93 g). The largest
bee-eater and, along with its congener, clearly differentiated
from the other genera by a stouter bill and a lax beard of
feathers running from the base of the bill to the lower breast.
Upperparts mainly green; belly is buff with broad green
streaks. Forehead is pale azure-blue; long, broad throat feath-
ers are dark blue grading to azure on the tips.

DISTRIBUTION
India to Indochina, but absent from the Malay Peninsula.

HABITAT

Clearings and more open areas of deep forest, occurring at ele-
vations up to 7,150 ft (2,200 m), where it inhabits moss and
deciduous forests.

BEHAVIOR
Birds spend most of their time in pairs, perched at the top of
or at the outer side of trees, in search of food.

FEEDING ECOLOGY AND DIET
Relatively little is known, but honeybees, wasps, large beetles,
and dragonflies are commonly taken. The blue beard may act

as a flower mimic, attracting honeybees close enough to be
snapped up by birds without moving from the perch.

REPRODUCTIVE BIOLOGY

Solitary nester, digging nesting burrows up to 9.75 ft (3 m) into
stream or road banks. In India and Nepal, there are two breeding
periods, February to May and August to October. In Indochina,
egg laying is most common in April to May, but breeding may
occur anytime until October. Clutch size is six eggs.

CONSERVATION STATUS
Not threatened.

SIGNIFICANCE TO HUMANS
None known. ¢

Purple-bearded bee-eater
Meropogon forsteni

TAXONOMY
Meropogon forsteni Bonaparte, 1850, Celebes. Monotypic.

OTHER COMMON NAMES
English: Celebes bee-eater; French: Guépier des Célebes; Ger-
man: Celebesspint; Spanish: Abejaruco del Célebes.

PHYSICAL CHARACTERISTICS

10 in (25-26 cm), excluding tail streamers up to 2.5 in (6 cm).
No weights available. Upperparts and wings are green; lower
belly is dark brown; tail feathers are green and russet. Fore-
head and crown are blackish; ear-coverts, nape, and sides of

Nyctyornis athertoni

Resident

Meropogon forsteni

Resident
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neck are chocolate to dark vinous-brown; long, broad throat
feathers are purple and overlap the breast.

DISTRIBUTION
The most restricted species in the family, occurring only on
the island of Sulawesi, Indonesia.

HABITAT
Open areas of rainforest.

BEHAVIOR
Sedentary or near-migrant. May travel to coasts for rainy sea-
sons, and return inland for dry seasons.

FEEDING ECOLOGY AND DIET
Forages from mid- and upper-canopy perches for bees, wasps,
beetles, and dragonflies.

REPRODUCTIVE BIOLOGY

Few records available, but active nests have been found in
April, July, September, and December, so breeding may occur
in nearly any month.

CONSERVATION STATUS
Not threatened.

SIGNIFICANCE TO HUMANS
None known. ¢

Black bee-eater
Merops gularis

TAXONOMY
Merops gularis Shaw, 1798, Sierra Leone. Two subspecies.

Merops gularis

Resident
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OTHER COMMON NAMES
French: Guépier noir; German: Purpurspint; Spanish: Abe-
jaruco Negro.

PHYSICAL CHARACTERISTICS

8 in (20 cm); 0.85-1.0 oz (24-30 g). Particularly striking and
distinctive plumage, with nearly entirely black head and black
back with contrasting scarlet throat and azure-blue rump.

DISTRIBUTION
West Africa from Sierra Leone west through Central Africa to
eastern Zaire.

HABITAT

Clearings and stream edges in rainforest, secondary forest,
wooded farmland, and gallery forest, usually high above the
ground.

BEHAVIOR
Sedentary or partial migrant. Appears to be some movement
corresponding to wet and dry seasons.

FEEDING ECOLOGY AND DIET
Usually forages high in the tree canopy.

REPRODUCTIVE BIOLOGY

Poorly known. Usually a solitary breeder; small colonies have
been observed in Sierra Leone and Liberia. Breeding occurs
from March to May.

CONSERVATION STATUS
Not threatened.

SIGNIFICANCE TO HUMANS
None known. ¢

White-fronted bee-eater
Merops bullockoides

TAXONOMY
Merops bullockoides A. Smith, 1834, Marico River, South Africa.
Sometimes considered a subspecies of M. bullocki. Monotypic.

OTHER COMMON NAMES
French: Guépier a front blanc; German: Weissstirnspint; Span-
ish: Abejaruco Frentiblanco.

PHYSICAL CHARACTERISTICS

8.5-9.5 in (22-24 cm); 1-1.4 oz (28-38 g). Upperparts and
wings are blue-tinged green; underparts are buff; thighs and
undertail coverts are blue; spread tail is green above and black-
ish below. White forehead, cheeks, and chin are sharply de-
fined from the black mask and red throat.

DISTRIBUTION

Occurs south of the forested Congo basin across the breadth of
Africa. Locally common north along the Rift Valley in Kenya
to Lake Turkana, and on the west side of Lake Tanganyika
north to Rwanda.

HABITAT
Occupies wooded savannas.

BEHAVIOR

Among the most social of all bee-eaters, roosting and breeding
in large colonies (up to 400 nests) and interacting in extended
family groups throughout its life. Sedentary in Kenya, but may
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Merops bullockoides

Resident

Merops albicollis

Breeding Nonbreeding

move widely during the non-breeding season in the southern
range.

FEEDING ECOLOGY AND DIET

Family groups or clans defend foraging territories up to 4.5 mi
(7 km) from the roosting/breeding colony. Within territories,
members of the clan spend most of the time spaced apart on
favorite perches, from which they make sallies for insect prey.

REPRODUCTIVE BIOLOGY

Throughout most of the range, breeding begins at the end of the
dry season, August to October. In Kenya, where there are two
somewhat unpredictable rainy periods, egg-laying may begin in
October to November, or April to May, but any given population
breeds during only one season. Clutch size is two to five eggs.

Cooperative breeding is common. Sixty percent of nests
have one or more helpers (up to five), usually males.

CONSERVATION STATUS
Not threatened.

SIGNIFICANCE TO HUMANS
None known. ¢

White-throated bee-eater
Merops albicollis

TAXONOMY
Merops albicollis Vieillot, 1817, Senegal. Monotypic.

OTHER COMMON NAMES
French: Guépier a gorge blanche; German: Weisskehlspint:
Spanish: Abejaruco Gorgiblanco.

PHYSICAL CHARACTERISTICS
8 in (19-21 cm), excluding tail-streamers which can exceed
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4.75 in (12 cm); 0.7-1 oz (20-28 g). The black crown and
mask, separated by white supercilliary, cheeks, and throat make
this species unmistakable. Hindneck is ochre; back is green;
rump and tail are bluish; breast is pale green; belly is white.
Longest tail streamers in the family.

DISTRIBUTION

Northern tropics, breeding across sub-Saharan Africa in very
dry habitats, wintering in forested areas to the south, across
the continent.

HABITAT

Occupies thorn scrub, open sandy dunes, and river washes dur-
ing breeding, but rainforest canopy, woodlands, and orchards
during the winter.

BEHAVIOR

Gregarious and vocal, this species is a conspicuous daytime mi-
grant between desert breeding grounds and wet forests of trop-
ical Africa, where it spends the non-breeding season
flycatching from the canopy. Individuals wintering near the
Zaire River must migrate nearly 1,400 mi (2,200 km) to the
nearest breeding locations.

FEEDING ECOLOGY AND DIET

The diet is unusual, with a high proportion of flying ants, es-
pecially in forested habitats. White-throated bee-eaters will
take ground prey such as lizards, tenebrionid beetles, and
grasshoppers, and also forage in continuous flight like many of
the larger bee-eaters. Most peculiar is an association with
squirrels feeding on the oil palm Elzeis guineensis. Squirrels
strip and discard the oily pericarp from the fruits, and bee-
eaters snatch these nutritious pieces as they fall from high in
the palm crown.

REPRODUCTIVE BIOLOGY
Breeds in loose colonies on flat or tiered ground surfaces from
February to October (the later months in Chad and Nigeria).
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Merops ornatus

Breeding Nonbreeding

Clutch size averages six eggs. Helping behavior is well devel-
oped. In one study, 90% of nests were attended by one or
more non-breeding adults—the highest frequency of helping
known for any bee-eater species.

CONSERVATION STATUS
Not threatened.

SIGNIFICANCE TO HUMANS
None known. ¢

Rainbow bee-eater
Merops ornatus

TAXONOMY
Merops ornatus Latham, 1801, New South Wales, Australia.
Monotypic.

OTHER COMMON NAMES
English: Rainbow bird; French: Guépier arc-en-ciel; German:
Regenbogenspint; Spanish: Abejaruco Australiano.

PHYSICAL CHARACTERISTICS

7.5-8 in (19-21 cm), excluding tail streamers, which are 0.8 in
(2 cm) in females and up to 2.8 in (7 cm) in males; 0.7-1.2 oz
(20-33 g). Males are mainly glossy green with azure rump and
uniquely black tail. Crown and nape are bronze; broad, black
eyestripe is bordered below by pale blue band; chin and cheeks
are yellow; throat is rufous; triangular gorget is black. Females
are similar, but hind crown is less bronzy and tail streamers are
shorter and wider.

DISTRIBUTION
Occurs throughout Australia, except most of the central arid
region, and locally in Papua New Guinea. Winters in northern
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Australia, New Guinea, as well as the Indonesian islands west
to Lombok and north to Sulawesi.

HABITAT
Open habitats of almost all descriptions, perhaps determined
mostly by availability of nesting sites.

BEHAVIOR

Gregarious outside of the breeding season, roosting and feed-
ing in flocks, but aggregated only in loose colonies during
breeding.

FEEDING ECOLOGY AND DIET

Primarily bees, wasps, and other hymenopterans. Also takes
beetles, flies, moths, dragonflies, damselflies, and an occasional
spider. Prey is captured on wing after being spotted from a
perch.

REPRODUCTIVE BIOLOGY

Breeding in northern areas is underway by late August or Sep-
tember, but in southern Australia not until November and De-
cember. Nest burrows are usually dug into flat or gently
sloping ground, with occasional use of low banks. Clutch size
averages five eggs.

Roughly 15% of pairs are helped by one or more male
helpers.

CONSERVATION STATUS
Not threatened. Populations may be increasing as a conse-
quence of open habitats being created by human activity.

SIGNIFICANCE TO HUMANS
None known. ¢

European bee-eater
Merops apiaster

TAXONOMY
Merops apiaster Linnaeus, 1758, Southern Europe. Monotypic.

OTHER COMMON NAMES
French: Guépier d’Europe; German: Bienenfresser; Spanish:
Abejaruco Europeo.

Merops apiaster

Breeding Nonbreeding
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PHYSICAL CHARACTERISTICS

9-10 in (23-25 cm), excluding tail streamers of 0.8 in (2 cm);
1.6-2.8 oz (44-78 g). Very distinctive multi-colored plumage.
Sexes distinguishable in breeding plumage, with females paler
in coloration overall.

DISTRIBUTION

Northwest coast of Africa from Morocco to Libya, Mediter-
ranean islands, countries of the northern Mediterranean east
through the Middle East to Pakistan, northern India and
Afghanistan. A small breeding population in South Africa and
Namibia is largely disjunct from the wintering distribution,
which extends from Lake Victoria in Kenya, south to the
Transvaal, and west to Angola.

HABITAT
Grasslands, open woodlands, pasturelands with scattered trees,
and gallery forests in drier habitats.

BEHAVIOR
Gregarious at all times of year, breeding in colonies and re-
maining in flocks on wintering grounds.

FEEDING ECOLOGY AND DIET
Forages primarily from a perch, as is typical of most bee-eaters,
but also feeds for considerable periods in continuous flight.

REPRODUCTIVE BIOLOGY

Sometimes a solitary nester, it is more commonly found breed-
ing in colonies, some with as many as 400 nests. Egg-laying
occurs during May in the southern part of the range, and June
and early July in Russia. South African populations begin
breeding in October. Clutch sizes are the largest of any bee-
eater, with up to 10 eggs, generally five or six.

Cooperative breeding is common, with about 20% of nests
having a helper.

CONSERVATION STATUS
Not threatened.

SIGNIFICANCE TO HUMANS

Probably the most persecuted bee-eater, particularly wherever
apiculture (bee-keeping) is an important industry. It is consid-
ered a pest in much of its range. &

Carmine bee-eater
Merops nubicoides

TAXONOMY
Merops nubicus Gmelin, 1788, Nubia. T'wo subspecies.

OTHER COMMON NAMES
English: Southern carmine bee-eater: French: Guépier carmin;
German: Karminspint; Spanish: Abejaruco Carmesi.

PHYSICAL CHARACTERISTICS

9.5-10.5 in (24-27 cm), excluding tail streamers of up to 4.75
in (12 cm); 1.2-2.1 oz (34-59 g). Upperparts are predomi-
nantly carmine with contrasting beryl-green crown, chin,
cheeks, and rump. Black mask. Throat is olive-green but ap-
pears azure to greenish blue against the light. Belly is carmine
shading to azure on undertail-coverts.

DISTRIBUTION

Disjunct distribution in Africa. Occurs from Senegal to Soma-
lia, north of the Congo Basin. In winter, these northern birds
move south into Sierra Leone, Nigeria, Cameroon, or across
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Merops nubicoides

Breeding Nonbreeding

the continent to Uganda, Kenya, and Tanzania. In the south,
they occur from the Okavango headwaters in Angola east to
Mozambique, south into northern Botswana and southern
Zimbabwe. Non-breeding birds spread into northeast South
Africa and the Transvaal and north into Angola, southern
Zaire, Burundi, and west Tanzania.

HABITAT
Savannas, open woodlands, lakeshores, and mangroves in
coastal regions.

BEHAVIOR

Has three-stage migration pattern in northern and southern
tropics. In the southern tropics, from breeding grounds, travels
south from December onward, and back north in March to
August, until breeding season. In the northern tropics, the
birds move north following breeding.

FEEDING ECOLOGY AND DIET

Nearly all food is taken in continuous flight. The bird is com-
mon at bush fires, where it swoops above the leading edge to
capture fleeing insects. In northeastern savannas, it sometimes
associates with large ungulates and large cursorial birds (e.g.,
ostrich, bustards), using their backs as a perch from which to
sally after insects disturbed by grazing animals.

REPRODUCTIVE BIOLOGY

Large breeding colonies of 100-1,000 nests are common. Nests
occur in cliffs or on flat ground, where colonies are often
larger—2,000-3,000 nests. North of the equator, egg-laying
occurs from February to May (later farther north), and in the
southern tropics from September to November.

Cooperative breeding has not been confirmed, although ca-
sual observations suggest it is likely.

CONSERVATION STATUS
Not threatened.

SIGNIFICANCE TO HUMANS
None known. ¢
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A
Rollers
(Coraciidae)

Class Aves

Order Coraciiformes
Suborder Coracii
Family Coraciidae

Thumbnail description

Medium-sized, brightly colored birds with stout,
hook-tipped bills and small, strong syndactylous
(toes merged with no intermediate web) feet

Size
9-20 in (22-50 cm); 0.16-0.5 Ib (80-250 g)

Number of genera, species
5 genera; 17 species

Habitat
Forests, woodlands, savanna, urban

Conservation status
Vulnerable: 4 species

Distribution

Africa, southern Europe, and southern Asia to northeastern and southeastern Asia,
and Australasia, east to the Solomon Islands

Evolution and systematics

Although common throughout much of their range, rollers
are poorly known. This scarcity of information is reflected in
a sketchy understanding of their evolutionary history. The
present predominantly Afrotropical distribution suggests that
they originated in ancient Africa, but in The Origin and Evo-
lution of Birds (1999), Alan Feduccia points out that the few
fossils identified confidently as belonging to the family come
from Europe. Dating from the late Eocene and Oligocene (35
million years ago), the fossil Geranopterus alatus was unearthed
from deposits in France, and is similar to modern Coracias
species. Three unnamed species date from the middle Eocene
(45 million years ago), and were taken from deposits in Ger-
many. Older roller-like birds, which may be nearer to ground
rollers, are known from deposits in Britain and the United

States (Wyoming).

Three groups of birds known collectively as rollers tradi-
tionally are placed in the suborder Coracii, and share a series
of skull characteristics that tend to separate them from other
groups in the diverse Coraciiformes. Although some anatom-
ical features denote affinities with kingfishers (Alcedinidae),
motmots (Momotidae), and bee-eaters (Meropidae), a lack of
many derived muscle characteristics found in other Coraci-
iformes and a primitive condition of the middle-ear bone sug-
gest that rollers form a relatively primitive group. It is
speculated, though apparently with little supporting evidence,
that they represent generalized, primitive perching birds, and
from ancient roller-like birds the now-prevalent passerines or
perching birds may have evolved.
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Ornithological debate has focused on relationships among
“true” rollers, ground-rollers, and the strikingly aberrant courol
or cuckoo rollers (Leptosomus discolor), with three separate
families—Coraciidae, Brachyteraciidae, and Leptosomatidae—
as the commonly adopted arrangement. Morphological evi-
dence argues that true rollers and ground rollers had a more
recent common ancestor than either had with the courol, so
a more relevant arrangement could retain Leptosomatidae,
but include within Coraciidae two separate subfamilies—
Brachypteraciinae for the five species of ground-rollers and
Coraciinae for the 12 species of true rollers.

Physical characteristics

True rollers constitute a fairly homogeneous assemblage
of medium-sized, heavy-bodied birds characterized by a pro-
portionately large head, short neck, and stout robust bill. Syn-
dactylous feet are proportionately small but strong. Broad,
long wings reflect strong powers of flight. The rather broad
tail may be squarish, slightly rounded, or somewhat forked,
sometimes with markedly elongated outermost feathers. Vari-
ation in size is not great, and ranges from 10 in (26 cm) and
3 0z (90 g) for the blue-throated roller (Eurystomus gularis),
to 14.5in (37 cm) and 5.3 oz (150 g) for the blue-bellied roller
(Coracias cyanogaster). All species are handsomely plumaged
in tones of blue or lilac, with olive, chestnut, or pink mark-
ings; young birds resemble adults. Modifications in bill struc-
ture that evolved in response to different foraging techniques
are the key distinguishing feature separating the two genera.
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In Coracias, the shrike-like bill is strong, arched, and hook-
tipped, and is suited to grasping prey captured on the ground.
Eurystomus species catch flying insects, and the short, wide
bill is well adapted to aerial feeding.

Ground-rollers are medium-sized terrestrial birds resem-
bling Coracias rollers, but readily distinguished by long legs,
distinctive plumage patterns, and short, rounded wings. All
are stout-bodied, with a proportionately large head and a
strong, robust bill. The large eyes possibly enable these birds
to forage effectively in heavily shaded undergrowth, at dusk,
or even during the night. Total length for four species with
broad, rounded tails is 8.7-13 in (22-33 cm); a very long, grad-
uated tail gives the long-tailed ground roller (Uratelornis chi-
maera) a disproportionate total length of 18 in (46 cm). Bold
markings are a feature of the rich plumage coloration, with
rufous or dark-green upperparts contrasting with finely pat-
terned underparts and striking facial patterns. Sexes are alike,
and young birds resemble adults.

Distribution

In 1971, when commenting on restriction of the courol to
Madagascar and the nearby Comoro Islands, Joel Cracraft
postulated that the first invasion of Madagascar was by prim-
itive rollers that probably were terrestrial and arboreal. These
gave rise to a lineage that became predominantly arboreal,
eventually resulting in the evolution of Leptosomus. A second
invasion by a more coraciid-like stock gave rise to ground-
rollers, which now survive only on Madagascar. The only true
roller to reach Madagascar is a recent colonizer from Africa.

Africa is the home of true rollers; eight of the 12 species oc-
cur on the continent as breeding residents. Outside Africa, they
are dispersed widely through much of the Old World, from
Ireland and Britain in the west to the Solomon Islands and east-
ern Australia in the east, and from about 55° N in the western
Palaearctic to approximately 38° S in southeastern Australia.
Nowhere do more than two species occur together. Western
and eastern sectors of the world range each are occupied by a
widespread species from different genera: the European roller
(Cocacias garrulus) in the west, and the dollarbird (Eurystomus
orientalis) in the east. Restricted insular ranges in the Indone-
sian archipelago are occupied by Temminck’s roller (Coracias
temmminckii) and the azure roller (Eurystomus azureus).

Habitat

A strong preference for evergreen forest is shown by four
species of ground-rollers, which keep to the heavily shaded
undergrowth or forest floor. Occurring only in a narrow
coastal strip of arid southwestern Madagascar, the long-tailed
ground-roller prefers low, fairly dense deciduous woodland
with a sparse groundcover on sandy soil.

Although occurring at high altitudes when crossing major
mountain ranges during migration, true rollers are lowland
birds, frequenting habitats that vary from tropical or subtrop-
ical woodland to most types of open country, including grassy
hillsides with scattered trees, plains, scrublands, cultivated
fields, and urban parks or gardens. In West Africa, the blue-
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bellied roller is very much an inhabitant of Isoberlinia wood-
lands, and the racket-tailed roller (Coracias spatulata) from
southern Africa shows a preference for woodlands in which
Brachystegia, Colophospermum, or Baikaea trees dominate. Other
species appear to exhibit no marked habitat preferences.

Behavior

Little is known of the life and habits of shy, secretive
ground-rollers, but available information indicates they are
essentially terrestrial, especially when feeding, and usually en-
countered singly or in pairs. Instead of flying, they prefer to
escape danger by running or standing motionless in a well-
concealed position. The brief, guttural call notes are heard
mainly during breeding season.

While on migration, some true rollers gather into loose
flocks that may come together in large aggregations. How-
ever, for most of the year they are strongly territorial,
normally encountered in pairs or post-breeding family par-
ties. In the breeding territories, they are noisy and conspicu-
ous, with loud cackling call notes that constantly accompany
spectacular aerobatics. This contrasts with quiet, often lethar-
gic behavior in wintering areas. Eurystomus species advertise
territorial occupation by flying high above treetops and call-
ing loudly, but the spectacular rolling flights undertaken by
Coracias species give the birds their collective name. The
flights feature prominently in territorial and courtship dis-
plays. They are made with powerful wingbeats as the bird flies

A dollarbird (Eurystomus orientalis) emerges from its nest in a tree hol-
low in Australia. (Photo by J. Warham/VIREO. Reproduced by permission.)
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up at a steep angle, then suddenly tips forward and plunges
down with rapid wingbeats while rolling the body from side
to side before leveling out and moving away to repeat the se-
quence. In fine warm weather, true rollers are active through-
out the day, spending much time sitting on vantage perches
awaiting the appearance of prey. Activity levels decline, often
significantly, during rain. Movements undertaken by true
rollers vary from regular, seasonal migration, sometimes over
vast distances, to local, irregular wanderings. Toward the
tropics, seasonal migration tends to be replaced by irregular
local movements or post-breeding dispersals.

Feeding ecology and diet

Courols are arboreal foragers, searching amid tree or shrub
branches for large insects and small reptiles, especially
chameleons. Captured prey is struck repeatedly against a stout
limb before being swallowed. Ground-rollers are almost ex-
clusively ground-foraging insectivores, capturing prey by
searching amid leaf litter or probing with the bill into soft
soil. They take small vertebrates such as frogs or lizards. The
more arboreal short-legged ground-roller (Brachypteracias lep-
tosornus) prefers to forage from perches in low-to-mid levels
of the forest.

Vantage perches are of the utmost importance to true
rollers, for it is from these that birds pounce to capture prey
on the ground or sally forth to catch flying insects. Coracias
species take mainly large arthropods, almost always from the
ground; Eurystomus rollers are almost exclusively aerial feed-
ers, taking flying insects after sallying forth from a high, ex-
posed perch. The latter method is considered to be the more
advanced technique. Small, soft-bodied prey are swallowed
whole; larger prey are brought back and struck repeatedly
against the perch before being swallowed.

Reproductive biology

A summer breeding season has been recorded for ground-
rollers, with egg-laying occurring mostly in December. Pairs
defend nesting territories, and courtship feeding of females
by males has been observed. Little is known of nesting be-
havior, and the nest of the short-legged ground-roller—the
only species known to nest in tree hollows—was not discov-
ered until 1996. Other species nest in a chamber at the end
of a burrow excavated by the birds in the ground, and usually
two, but up to four, white eggs are laid. Incubation seems to
be undertaken only by the female, and nestlings are fed by
both parents.

Loud vocalization during flight features prominently in
courtship displays of true rollers, but spectacular aerobatics are
performed only by Coracias species. Bowing displays are per-
formed by paired birds while perched facing each other. Cop-
ulation may occur after display flights, or more frequently after
the bowing display. For long-distance migrants, courtship be-
gins during spring migration, and nesting gets underway soon
after pairs arrive in breeding territories. Nests mostly are in
holes in trees, but sometimes in crevices in cliff faces or build-
ing walls. Clutches are 3-5 white eggs, and for 18-20 days in-
cubation is undertaken by both sexes, though mostly by the
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Newly hatched European rollers (Coracias garrulus). (Photo by IFA.
Bruce Coleman Inc. Reproduced by permission.)

female. Newly hatched chicks are naked, with pin feathers first
appearing at about seven days and full feathering being ac-
quired between 17 and 22 days. Both parents feed nestlings
for some 30 days and for up to 20 days after fledging.

Conservation status

Although generally common and apparently able to survive
in relatively small, fragmented forest patches, the courol is ad-
versely affected by widespread land clearing. The subspecies
gracilis is restricted to mountain slopes on Grand Comoro Is-
land, and is estimated to number about 100 pairs. Deforesta-
tion poses a more serious threat to ground-rollers, with four
species listed as Vulnerable. The long-tailed ground-roller has
one of the most restricted ranges of all Madagascar birds. As
a group, true rollers have fared well, and most remain com-
mon throughout all or part of their ranges. Only the azure
roller (Eurystomus azureus) is considered Vulnerable because
of loss of forest habitat within its restricted insular range. Since
the 1960s, significant local declines of European rollers have
occurred in central and eastern Europe, but the species re-
mains numerous elsewhere, with counts made in the 1970s of
an estimated two to three million overwintering birds in east-
ern Kenya.

Significance to humans

There is little evidence of the courol being subjected to
human interference, though in some districts body parts are
used in love potions. Traditionally, it is seen as a bird of good
omen or as representing the bond between loving persons.
Only hunters show an interest in ground-rollers, which are
considered easy targets. All species are killed for food. Hunt-
ing for sport, food, or taxidermy affects migrating European
rollers passing through the Mediterranean region, especially
on Cyprus and Malta where significant numbers are taken
each year. The species is widely admired because of its col-
orful plumage; in agricultural districts it is considered bene-
ficial as a destroyer of insect pests. Elsewhere, there appears
to be little interest in rollers among local people.
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1. Blue-bellied roller (Coracias cyanogaster); 2. European roller (Coracias garrulus); 3. Dollarbird (Eurystomus orientalis); 4. Long-tailed ground-
roller (Uratelornis chimaera); 5. Scaly ground-roller (Brachypteracias squamigera); 6. Courol (Leptosomus discolor). (lllustration by Brian Cressman)
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Family: Rollers

Species accounts

European roller
Coracias garrulus

TAXONOMY
Coracias garrulus Linnaeus, 1758, Sweden. Two subspecies.

OTHER COMMON NAMES
French: Rollier d’Europe; German: Blauracke; Spanish: Car-
raca Europea.

PHYSICAL CHARACTERISTICS

12.5 in (32 cm); 0.24-0.4 Ib (110-190 g). Large roller with no
tail-streamers. Head, neck, and underparts light blue; upper-
parts rufous-brown.

DISTRIBUTION

C. g. garrulus breeds northwest Africa, central and southern
Europe to northwest Iran and southwest Siberia; C. g. semenowi
breeds Middle East to northwest India and southwest China;
all winter in sub-Saharan Africa.

HABITAT
Lowlands in open woodlands, wooded grasslands, cultivated
fields, urban parks, or gardens.

BEHAVIOR

Seasonal migrant. Noisy, conspicuous in breeding territory;
quiet, lethargic at wintering sites. Found in pairs when breed-
ing, but groups or loose flocks on long-distance migration. Ac-
tive on fine warm days, less active in rain.

FEEDING ECOLOGY AND DIET

Hunts from vantage perch, taking mainly large insects on
ground. Prey struck repeatedly against ground or perch before
swallowing; regurgitates undigested remains in pellets.

REPRODUCTIVE BIOLOGY
Monogamous; pairs vigorously defend nest. Spectacular rolling
flight features in courtship display. Breeds May-July, laying

4-5 white eggs in a tree hollow, crevice in a rock face, or a
hole in the wall of building. Incubation, mainly by female,
17-19 days; chicks fed by both parents, fledging at 25-30 days.

CONSERVATION STATUS

Not threatened. Generally common; in 1990s estimated 20,000
pairs in Europe; in 1970s estimated 2—3 million birds wintering
in eastern Africa.

SIGNIFICANCE TO HUMANS
Admired because of beauty; beneficial as destroyer of insect
pests; hunted for food, sport, and taxidermy. &

Blue-bellied roller

Coracias cyanogaster

TAXONOMY
Coracias cyanogaster Cuvier, 1817, Senegal. Monotypic.

OTHER COMMON NAMES
French: Rollier a ventre bleu; German: Opalracke; Spanish:
Carraca Blanquiazul.

PHYSICAL CHARACTERISTICS
15 in (37 cm); 0.24-0.38 1b (110-190 g). Dark blue with black
back and creamy head and breast.

DISTRIBUTION
Western Africa, from Senegal to southernmost Sudan.

HABITAT
Favors Isoberlinia woodland, also forest clearings and plantations.

Coracias garrulus

Breeding Nonbreeding

Coracias cyanogaster

Resident
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BEHAVIOR

Partial migrant. In small groups, roosting together and occupy-
ing favored haunts. Conspicuous when sitting on exposed
hunting perch or in overhead flight, but noisy only in breeding
season.

FEEDING ECOLOGY AND DIET

From high-vantage perch flies down to take large invertebrates
and small reptiles on ground below; some flying insects cap-
tured in flight. Prey repeatedly struck against ground or perch
before swallowing; regurgitates undigested remains in pellets.

REPRODUCTIVE BIOLOGY

Poorly known. Monogamous or polygamous, males being more
numerous. Defends nesting territory. Aerial chases and rolling
flights in courtship. Breeding during wet season, mainly
April-July; nest in tree hollow.

CONSERVATION STATUS
Not threatened. Common in west, less numerous in east.

SIGNIFICANCE TO HUMANS
Admired as most colorful roller. ¢

Dollarbird

Eurystomus orientalis

TAXONOMY
Coracias orientalis by Linnaeus, 1766, Java. Ten subspecies.

OTHER COMMON NAMES
English: Red-billed roller, eastern broad-billed roller; French:
Rolle oriental; German: Dollarvogel; Spanish: Carraca Oriental.

PHYSICAL CHARACTERISTICS
10.2 in (26 cm); 0.3-0.35 1b (115-160 g). The white dollar-like
circles on outspread wings are diagnostic.

Eurystomus orientalis

Resident Breeding Nonbreeding
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DISTRIBUTION

E. o. orientalis: breeds northwestern India to Indochina, Philip-
pines, and Greater Sunda Islands; winters south and east to Su-
lawesi and Moluccas. E. o. calonyx: breeds northern India to
eastern China, southeastern Russia, and Japan; winters south to
southern Asia and Greater Sunda Islands. E. o. lzetior: southwest-
ern India. E. o. #risi: Sri Lanka. E. o. gigas: Southern Andaman
Islands. E. o. oberbolseri: Simeulue Island, off Sumatra. E. o. wai-
giouensis: New Guinea and adjacent islands. E. o. crassirostris: Bis-
marck archipelago. E. o. solomonensis: Solomon Islands. E. o.
pacificus: Breeds northern and eastern Australia and Lesser Sunda
Islands; winters New Guinea and Indonesian archipelago.

HABITAT

Woodlands, forest margins, savanna, farmland, urban parks, or
gardens up to 4,900 ft (1,500 m); favors denser woodland
where coexisting with Coracias.

BEHAVIOR

Migrant at higher latitudes, resident in tropics. Noisy, conspic-
uous in high, wheeling flight or perched atop a high tree. Oc-
curs as pairs or family parties when breeding, and as flocks
when migrating or at swarms of flying insects.

FEEDING ECOLOGY AND DIET
Large insects are captured in flight and crushed in the bill be-
fore swallowed.

REPRODUCTIVE BIOLOGY

Monogamous; breeds during summer. Pair vigorously defends
nesting territory. Loud calling and aerobatics in courtship.
Three or four eggs laid in high tree hollow; incubation 22-23
days; both parents feed chicks. Departs to wintering areas soon
after chicks fledge.

CONSERVATION STATUS
Not threatened.

SIGNIFICANCE TO HUMANS
None known. ¢

Scaly ground-roller

Brachypteracias squamigera

SUBFAMILY
Brachypteraciinae

TAXONOMY
Brachypteracias squamiger Lafresnaye, 1838, Madagascar. Mono-

typic.

OTHER COMMON NAMES

English: Scaled ground-roller; French: Brachyptérolle écaillé;
German: Schuppenedracke; Spanish: Carraca-Terrestre Es-
camosa.

PHYSICAL CHARACTERISTICS

12 in (30 cm). Cryptic plumage blends with foliage. White
head and underparts with black and brown scaly pattern; up-
perparts bronze and green.

DISTRIBUTION
Eastern Madagascar.

HABITAT
Humid forest below 4,900 ft (1,800 m); prefers shaded areas
with sparse groundcover.
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Brachypteracias squamigera

Resident

Uratelornis chimaera

Resident

BEHAVIOR
Terrestrial, sedentary; shy, secretive, quiet. Seldom flies, escaping
danger by running or standing motionless in concealed position.

FEEDING ECOLOGY AND DIET
Forages mainly in leaf litter on ground; takes insects, snails,
small frogs.

REPRODUCTIVE BIOLOGY

Little known; breeds September—January; 1-2 white eggs laid
at end of burrow excavated in earth bank; incubation by female
at least 18 days; chicks fed by both parents, fledging at 18 days.

CONSERVATION STATUS
Vulnerable; threatened by deforestation and hunting.

SIGNIFICANCE TO HUMANS
Hunted for food. ¢

Long-tailed ground-roller

Uratelornis chimaera

SUBFAMILY
Brachypteraciinae

TAXONOMY
Uratelornis chimaera Rothschild, 1895, Madagascar. Monotypic.

OTHER COMMON NAMES
French: Brachyptérolle a longue queue; German: Langschwanz-
erdracke; Spanish: Carraca-Terrestre Colilarga.

PHYSICAL CHARACTERISTICS

18 in (46 c¢m) including tail. Sandy-brown upperparts with dark
brown streaks; white underparts; and light blue outer wing
feathers.
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DISTRIBUTION
Southwestern Madagascar.

HABITAT
Dry Didierea woodland on sandy soil up to 330 ft (100 m).

BEHAVIOR

Terrestrial; inconspicuous, mottled plumage blending with

leaf litter in shade. Pairs or family parties when breeding,
singly at other times. Stands motionless awaiting prey, long tail
held horizontal or cocked up. Calls from low branch, often at
night.

FEEDING ECOLOGY AND DIET
Forages in leaf litter, taking terrestrial invertebrates.

REPRODUCTIVE BIOLOGY

Monogamous; breeds during summer monsoons; 3—4 white
eggs laid in burrow excavated in sandy soil. Courtship features
neck stretching and vertical spring up to perch; feeding of fe-
male by male. Pair always near nest, but nesting behavior not
known.

CONSERVATION STATUS
Vulnerable in very restricted range.

SIGNIFICANCE TO HUMANS
Birds and eggs taken for food. ¢

Courol
Leptosomus discolor

TAXONOMY
Cuculus discolor Hermann, 1783, Madagascar. Three subspecies.
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Leptosomus discolor

Resident

OTHER COMMON NAMES
English: Cuckoo-roller; French: Courol; German: Kurol; Span-
ish: Carraca Curol.

PHYSICAL CHARACTERISTICS

20 in (50 cm); 0.48-0.53 1b (219-240 g). The courol or cuckoo
roller is a large bird characterized by a massive head with a
stout bill; long, slightly rounded wings; a moderately long,
broad tail; and very short legs. Back and wings grayish black,
strongly glossed with metallic green and mauve-red, underparts
ash gray, and crown to nape black (male). In the adult female
and young, upperparts are dark brown, barred black and rufous
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on the crown; underparts are pale rufous, boldly spotted with

black.

DISTRIBUTION
Madagascar and Comoro Islands.

HABITAT

Forest and woodlands, especially at margins. Up to about 6,400
ft (2,000 m), the courol is widely dispersed in forests and
wooded areas of Madagascar, being encountered more fre-
quently at or near forest margins, where a preference is shown
for large evergreen trees with leafy crowns. On the Comoro Is-
lands, there seems to be a wider habitat tolerance, with the
birds less dependent on tall trees.

BEHAVIOR

Arboreal; singly or pairs when breeding, groups at other times.
Noisy, conspicuous in flight, inconspicuous at rest in leafy tree-
tops. During the breeding season, courols seem to be highly
territorial and usually are encountered singly or in pairs, but at
other times are seen in groups of a dozen or more, often with
males outnumbering females. When silently feeding or resting
amid inner branches of leafy trees, they can escape detection,
but in the air they are noisy and conspicuous, the peculiarly un-
dulating flight accompanied by loud, whistling call notes.

FEEDING ECOLOGY AND DIET

Large insects and small reptiles, mainly chameleons, captured
amid foliage and struck repeatedly against branch before swal-
lowing.

REPRODUCTIVE BIOLOGY

Monogamous; breeds October—January; 2-4 white eggs laid in
tree hollow; incubation by female probably 20 days; chicks fed
by both parents, fledging at 30 days. Breeding by courols also
takes place during summer monsoon season, when a clutch of
up to four white eggs is laid in a hollow limb or tree hole, and
incubation by the female lasts at least 20 days. Newly hatched
chicks are down covered.

CONSERVATION STATUS
Not threatened, widespread and common.

SIGNIFICANCE TO HUMANS
Largely untouched, but sometimes killed to make love potions. ®
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Hoopoes
(Upupidae)

Class Aves

Order Coraciiformes
Suborder Bucerotes
Family Upupidae

Thumbnail description

Medium-sized bird with long, thin, decurved bill,
prominent erectile crest, broad, rounded wings,
and short legs (0]
Size

10.2-12.6 in (26-32 cm); 0.08-0.2 Ib (38-89 g)

Number of genera, species
1 genus; 1 species

Habitat

Open country with bare earth or short grass,
usually with some trees; needs cavities for
nesting

Conservation status

Not threatened; one species probably extinct

since 1600 Distribution

Africa, Europe, and Asia

Evolution and systematics

The hoopoe (Upupa epops) has long been considered to be
related to the hornbills (Bucerotidae), and Tertiary fossil ev-
idence supports this view. Its closest relatives are the wood-
hoopoes and scimitarbills (Phoeniculidae), with which the
hoopoe shares characters such as feather structure, pterylosis,
tongue structure, bill morphology, skeletal features, and egg-
white proteins. DNA-DNA hybridization studies suggest that
the hoopoe diverged from the hornbills, and the wood-
hoopoes and scimitarbills from the hoopoe.

The hoopoe differs from all other Coraciiform birds in
having no expansor secondarium muscle and in the newly
hatched chick being downy. The bird also has a tufted uropy-
gial gland that produces a foul smell to repel nest intruders.
Such characteristics have led some authors to place itin a sep-
arate order, the Upupiformes.

Although it is usually regarded as a polytypic single species,
some authors regard the Madagascar hoopoe (subspecies rzar-
ginata) as a full species on the basis of its distinctive advertis-
ing call and large size. The nine subspecies are separated
mainly on size, color, and wing pattern. Subfossils of a large,
probably flightless hoopoe (Upupa antaois) are known from St.
Helena island in the South Atlantic.

Physical characteristics

Several striking plumage and structural features make this
medium-sized bird unmistakable. The plumage on the chest
varies from pinkish to chestnut, while the broad, rounded
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wings, the back, and the tail are boldly barred black and white.
The spectacular erectile crest is the same color as the head
and tipped with black. The bill is long, slender, and decurved;
modified musculature allows it to be opened when the bird
probes for food. The tongue is reduced. Hoopoes have shorter
legs, better suited to their ground-foraging habits.

The sexes are extremely similar. Juveniles are duller than
adults, the white in the wings is tinged with cream and the
crest and bill are relatively short. Nestlings have long, fluffy
white down covering their entire bodies.

Distribution

The hoopoe ranges throughout Africa except in deserts
and forested regions, in the drier west of Madagascar, and
through Asia and Europe from the Iberian Peninsula north
to the Gulf of Finland, the Sakmara River, the southern Lake
Baikal region, and the middle Amur and Khungari Rivers. In
Asia the species occurs throughout Sri Lanka, Indochina, and
Taiwan, east to Japan, and south to the Malay Peninsula. It
is a rare straggler south to northern Sumatra, Borneo, and the
Philippines. The distribution of the nine subspecies is as fol-
lows: U. e. epops: northwestern Africa, Canary Islands, and Eu-
rope east to south central Russia, northwestern China, and
northwestern India; U. e. major: Egypt, northern Sudan, and
eastern Chad; U. e. senegalensis: southern Algeria and Senegal
east to Ethiopia and Somalia; U. e. waibeli: Cameroon and
northern DRC east to Uganda and northern Kenya; U. e.
africana: central DRC east to central Kenya and south to Cape;
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U. e. marginata: Madagascar; U. e. saturata: south central Rus-
sia east to Japan and south to central China and Tibet; U. e.
ceylonensis: Pakistan and northern India south to Sri Lanka;
U. e. longirostris: Assam and Bangladesh east to southern
China, south to northern Malay Peninsula and Indochina.

Habitat

Hoopoes occur from boreal to temperate and tropical
zones, preferring warm, dry regions with level or undulating
terrain. They require bare or short-grassed open land for for-
aging and cavities in trees, walls, rocks, banks, or termite
mounds for nesting. Habitats include pastures, parkland, or-
chards, vineyards, woodland edges and clearings, steppes,
plains, dry and wooded savannas, river valleys, foothills, scrub,
semi-desert, and (in Southeast Asia) coastal dune scrub.
Hoopoes avoid areas with damp substrates. Only in Mada-
gascar are they associated with the forest, being most com-
mon at the margins of heavily wooded forest and even
penetrating primary forest. Hoopoes range up to 10,170 ft
(3,100 m) above sea level, normally occurring below 6,560 ft

(2,000 m).

Behavior
The hoopoe is a monogamous species and strongly
territorial when breeding. Males begin calling several weeks

Two hoopoes (Upupa epops) share an elder (Sambucus nigra) branch.
(Photo by H. Reinhard/OKAPIA. Photo Researchers, Inc. Reproduced
by permission.)
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Hoopoe (Upupa epops). (lllustration by Joseph E. Trumpey)

before breeding commences. The song is series of two to
five far-carrying “hoop” notes, except in the Madagascar
race, which has a soft, rolling purr. Territorial birds use song
posts.

The hoopoe is a relatively confiding bird and in some ar-
eas has become a commensal of humans. The crest is usually
held flat but raised when the bird alights or is excited. The
flight is distinctive, with erratic, butterfly-like flapping.
Hoopoes perch readily and can climb rough surfaces. They
are diurnal, roosting in cavities at night.

Hoopoes are migratory over much of their range. Most
Palearctic birds migrate to Africa and southern Asia after
breeding. Races breeding in Asia make shorter-range move-
ments to southern Asia, where the Siberian race (saturatus)
also winters. Local populations in Africa and southern Asia
are migratory, resident, or nomadic.

Feeding ecology and diet

The food is mainly insects, particularly larvae and pupae.
Prey includes beetles, bugs, grasshoppers, butterflies, drag-
onflies, ants, termites, and flies. Spiders, earthworms,
woodlice, and centipedes are also taken, while lizards, frogs,
and small snakes have been recorded.

Hoopoes forage mainly in short grass and on bare soil.
They walk about, constantly making short probes into the
ground and sometimes pausing to insert the bill fully, open-
ing and closing it to test or seize objects encountered.
Hoopoes sometimes dig small holes with the bill to extract
prey. They make short runs to catch prey, hawk flying in-
sects, and search below refuse and dry dung, which are turned
over with the bill.
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Reproductive biology

Hoopoes nest in holes in trees, walls, cliffs, banks, termite
mounds, flat ground, and crevices between rocks. Little or no
nest material is used, and the nest cavity is often fetid. A nest
site may be used for several years.

The male selects the nest site and establishes the terri-
tory. Intruders are chased in the air and on the ground. The
male courtship-feeds the female, after which activity copula-
tion usually takes place. The monogamous pair often fly
slowly round the territory, one behind the other, raising and
lowering their crests.

Eggs are produced at a rate of one per day. The clutch size
is four to seven in the tropics and five to nine (maximum 12)
in temperate regions. The incubation period is 15-18 days,
only the female incubates, and hatching is asynchronous. The
nestling period is 25-32 days. Fledged young start self-feed-
ing after six days, thereafter remaining with the parents for
some weeks. Hoopoes are normally single-brooded, although
two or three broods are recorded. Of 172 eggs laid in 24 nests
(Europe), 74% hatched and 58% fledged.

Nestlings defend themselves by hissing, jabbing upwards
with the bill, producing an evil-smelling secretion from the
uropygial gland, and spraying feces. Adults have a striking de-
fense posture, with wings and tail spread on the ground, head
thrown back, and bill raised.

Family: Hoopoes

Conservation status

This widespread species is locally common in many areas
but has suffered obvious losses, especially at the edges of its
range. In Europe, the hoopoe’s range has been contracting
since the late nineteenth century, with an especially strong de-
cline since 1955-60. This decline is often attributed to climatic
change, but may be due more to changes in farming practices
and land use. In 2001, its European population was estimated
at 700,000-900,000, with five to 10 million birds worldwide.

In Africa, Madagascar, and Asia desertification and habi-
tat loss through high-intensity farming practices have ad-
versely affected the hoopoe’s numbers. Migrants are still
persecuted by hunters in southern Europe and parts of Asia.

Significance to humans

"This striking and unmistakable bird has a long pedigree in
human culture. It was used as a hieroglyphic and revered in
ancient Egypt. The hoopoe figures prominently in Aristo-
phanes’ play The Birds, features widely in folklore, and has
long been celebrated in literature. Its scientific name and ver-
nacular names in several languages, are onomatopoeic.

The hoopoe’s diet includes insect pests of agriculture and
forestry, and its usefulness in controlling such pests has been
recognized in many areas. The hoopoe is consequently very
widely protected by national laws.
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A
Woodhoopoes
(Phoeniculidae)

Class Aves

Order Coraciiformes
Suborder Bucerotes
Family Phoeniculidae

Thumbnail description

Medium-sized to small birds with long, slender,
decurved bill; plumage mainly black, with green
or purple gloss; broad, rounded wings and long,
graduated tail

Size
8-15 in (20-38 cm); 0.6-3.5 0z (18-99 g)

Number of genera, species
2 genera; 6 species

Habitat
Forest, woodland, savanna

Conservation status
Not threatened

Distribution

Sub-Saharan Africa

Evolution and systematics

The fossilized remains of woodhoopoe-like birds have
been found from Eocene and more recent Miocene deposits
in Europe, but modern woodhoopoes are now confined to
Africa. Woodhoopoes occur in two main forms, based on
studies of their anatomy, DNA-DNA hybridization, and nu-
clear DNA. The two groups are usually separated as subfam-
ilies, sometimes even as families, the true woodhoopoes,
Phoeniculinae (genus Phoeniculus), which live in groups and
breed cooperatively, and the smaller scimitarbills, Rhinopo-
mastinae (genus Rbinopomastus), which live and breed only as
pairs. The separation occurred about 10.2 million years ago,
based on estimation from a molecular clock.

Woodhoopoes are most closely related to the more wide-
spread hoopoe (Upupa epops), family Upupidae, with which
they share a unique stirrup-like structure of the inner ear
bone. The hoopoe feeds mainly while walking on the ground,
whereas woodhoopoes feed mainly by hopping about on tree
branches. Molecular and anatomical evidence suggests that
woodhoopoes and hoopoes are close relatives of hornbills
(family Bucerotidae), which lack the stirrup-like stapes but
have their own unique neck vertebrae, and also have terres-
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trial and arboreal members. Still more distant relatives are
other members of the order Coraciiformes.

Three species of woodhoopoe are recognized in each sub-
family. All species can be divided further into clearly recog-
nizable subspecies that, in the widespread and variable green
woodhoopoe (P. purpureus), are sometimes even treated as
separate species, the violet woodhoopoe (P. damarensis) and
the black-billed woodhoopoe (P. somaliensis).

Physical characteristics

Medium-sized to small birds, mainly black, with a green
or purple gloss to the plumage and a dark brown iris. In four
species there are patches of white across the wing and on the
tips of tail feathers. The broad, rounded wings and long, grad-
uated tail allow buoyant, dexterous and, at times, rapid flight.
The bill and feet are black in juveniles of all species, but the
bill becomes orange-red in adults of three species, as do the
feet in two species. The bill is long, thin, and decurved, es-
pecially in two species of scimitarbill, as the name implies.
The long toes, short legs, and hooked claws are thick and
strong.
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Family: Woodhoopoes

A male green woodhoopoe (Phoeniculus purpureus) offering food to a
female. (Photo by Kerry T. Givens. Bruce Coleman Inc. Reproduced by
permission.)

Distribution

Throughout sub-Saharan Africa, with at least one and
in some areas up to three species present as in northeast
Africa. Absent from treeless desert and steppes, and only
two species occur in the more northern areas of tropical
forest. The green woodhoopoe is the most widespread mem-
ber of the subfamily Phoeniculinae, while the common scim-
itarbill (R. cyanomelas) and black woodhoopoe (R. aterrimus)
are the most widespread members of the subfamily Rhinopo-
mastinae.

Habitat

Woodhoopoes require sufficient tree holes to roost and
nest, and adequate areas of bark and twig foraging surfaces to
conceal their invertebrate food. Suitable habitat ranges from
scattered trees within arid steppes, to the rainforest canopy.
Two species, the forest woodhoopoe (P. castaneiceps) and the
white-headed hoopoe (P. bollei), are confined to forest. The
widespread green woodhoopoe, black woodhoopoe, and the
common scimitarbill occupy a range of woodland and savanna
types, while the Abyssinian scimitarbill (R. mzinor) is confined
to more arid savanna.

Behavior

All woodhoopoes appear to be sedentary and territorial.
True woodhoopoes are gregarious, usually living in groups
of six to eight birds, while scimitarbills live only as pairs.
All species appear to roost in a tree hole, a behavior that
conserves energy in the group-roosting green woodhoo-
poe. True woodhoopoes are noisy and each group defends
its territory with loud cackling calls and exaggerated bow-
ing and flagging displays. Scimitarbills are much quieter

66

Vol. 10: Birds Il

and usually advertise their occupancy only with melodious
hooting.

Feeding ecology and diet

The woodhoopoe diet is mainly insects, arachnids, and their
larvae, with a few fruits, other invertebrates, or small verte-
brates when available. Prey is located mainly by probing into
crevices and cracks, or levering off bark, on the trunks and limbs
of trees. Strong feet allow woodhoopoes to hunt at all angles,
including hanging upside down. Larger species tend to search
on larger branches, species with thicker, straighter bills dig and
lever more often, while the small scimitarbills probe into the
finest holes on the smallest twigs. Some species will also feed
on the ground or hawk flying insects, but no species needs to
drink regularly since they obtain moisture from their prey.

Reproductive biology

All woodhoopoes nest in a tree hole. Most cavities are nat-
ural, but old nest holes excavated by barbets and woodpeckers
are also occupied, and they will rarely use a hole in the ground
or a building. Where known, pairs are monogamous, and the
male and adult group members courtship-feed the breeding fe-
male before egg-laying and continue to provision her and later
the chicks during nesting. The female lays and incubates the
clutch of two to five gray or blue-green eggs with their oval,
pitted shells. She broods the young chicks after hatching, but
later leaves them and joins the male or group to help deliver
food. The nestlings initially retain the growing feathers within
their sheaths, giving them a prickly appearance. Juveniles stay
with the parents for several months after fledging, especially in
gregarious species where they become helpers. The breeding
biology of forest species and those in remote areas is virtually
unknown. Woodhoopoes, especially chicks, have a musty odor
derived from the oil of the preen gland. When combined with
a hissing, head-waving, threat display and excretion of copious
smelly feces, this deters predators at the nest or roost. In the
green woodhoopoe, the odor is the chemical product of a sym-
biotic Enterococcus bacterium, unique to woodhoopoes and only
discovered in 2001. In addition to repelling potential preda-
tors, it also has a hygienic, antibacterial effect.

Conservation status

No species of woodhoopoe is threatened. Locally, in
western Kenya, Uganda, and South Africa, numbers have
been reduced by collection of timber for fuel or building
material.

Significance to humans

Woodhoopoes have no particular significance to humans.
Onomatopoeic local names recognize the noisy Phoeniculus
species and the smelly and aggressive chicks.
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1. Green woodhoopoe (Phoeniculus purpureus); 2. Common scimitarbill (Rhinopomastus cyanomelas). (lllustration by Joseph E. Trumpey)
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Species accounts

Green woodhoopoe
Phoeniculus purpureus

SUBFAMILY
Phoeniculinae

TAXONOMY
Promperops purpureus J. F. Miller, 1784, Cape Province, South
Africa. Eleven subspecies.

OTHER COMMON NAMES
English: Red-billed woodhoopoe; French: Irrisor moqueur;
German: Baumhopf; Spanish: Abubilla-arbérea Verde.

PHYSICAL CHARACTERISTICS

13-15 in (32-37 cmy), 2-3.5 oz (54-99 g). Largest, most wide-
spread woodhoopoe. Black plumage with variable green and
purple gloss, white spots on flight feathers and tip of tail, red
bill and feet (bill black in some populations), male bill length
and mass 18-20% more than female.

DISTRIBUTION

Sub-Saharan Africa. P. p. guineensis: northern Senegal, Mail,
eastern to northern Ghana; P. p. senegalensis: southern Senegal
east to Ghana; P. p. niloticus: northeast Zaire, Sudan to western
Ethiopia; P. p. abyssinicus: northern Ethiopia and Eritrea;

P. p. neglectus: central Ethiopia; P. p. somaliensis: southeast
Ethiopia, Somalia to northeast Kenya; P. p. marwitzi: southern
Somalia, Kenya, eastern Uganda, south to eastern South
Africa; P. p. granti: southern Ethiopia and Kenya; P. p.
damarensis: southwest Angola and northwest Namibia; P. p. an-
golensis: eastern Angola and eastern Namibia, east to western

Phoeniculus purpureus

Resident
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Zambia and western Zimbabwe; P. p. purpureus: southeastern
South Africa.

HABITAT
Open woodland, savanna, and dry mixed scrub with a few
larger trees, to over 6,560 ft (2,000 m) above sea level.

BEHAVIOR

Group-living, advertise territory with loud cackling calls and
bowing displays. Often allopreen and exchange food in social
behavior.

FEEDING ECOLOGY AND DIET

Probe cracks or bark on tree trunks and limbs for invertebrate
food such as caterpillars, beetle larvae, and spiders. Sometimes
dig in animal dung on the ground, hawk insects in flight, or
pirate food from nestlings of other species.

REPRODUCTIVE BIOLOGY

Breed cooperatively, alpha pair assisted by adult and juvenile
helpers. Nest in tree hole, or rarely in ground or building, usu-
ally during late summer wet season. Lay two to five eggs, incu-
bation 17-18 days, nestling period about 30 days, female and
chicks fed by group. Sometimes parasitized by greater hon-
eyguide (Indicator indicator).

CONSERVATION STATUS
Not threatened. Widespread and common throughout its
range, including in a number of large national parks.

SIGNIFICANCE TO HUMANS
None known, but often found in gardens and parks. ¢

Common scimitarbill
Rhbinopomastus cyanomelas

SUBFAMILY
Rhinopomastinae

TAXONOMY
Falcinellus cyanomelas Vieillot, 1819, Orange River, northwest-
ern Cape, South Africa. Two subspecies.

OTHER COMMON NAMES
English: Scimitar-billed woodhoopoe, greater/black scimitar-
bill; French: Irrisor namaquois; German: Sichelhopf; Spanish:
Abubilla-arbérea Cimitarra.

PHYSICAL CHARACTERISTICS

10-12 in (26-30 cm), 0.8-1.3 oz (24-38 g). Small, plumage
black with purple gloss and white spots on primaries and tips
of outer tail feathers. Black bill and feet, strongly decurved bill
slightly larger in male.

DISTRIBUTION

Southeast and southern Africa. R. ¢. schalowi: southern Uganda,
southwest and central Kenya and southern Somalia south to
Zambia, and northeast South Africa; R. c¢. cyanomelas: southwest
Angola and Namibia, east to northern South Africa.
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Rhinopomastus cyanomelas

Family: Woodhoopoes

HABITAT

Open woodland, savanna, and dry thorn-scrub with a few
larger trees, to over 6,560 ft (2,000 m) above sea level.

BEHAVIOR

Solitary, in pairs, or in family groups after breeding,. Roosts in
tree hole or, if unavailable, clings to trunk. Territorial call a
mournful three to five hooting notes.

FEEDING ECOLOGY AND DIET

Mainly insect larvae and spiders, plus some other small insects,
fruit, buds, and nectar, taken among finer branches and twigs.
Probe at all angles, often inserting only the slender lower
mandible. Join mixed species foraging flocks during dry winter
months.

REPRODUCTIVE BIOLOGY

Breed as territorial pair. Nest in tree hole, usually during early
summer wet season. Lay two to four eggs, white or slightly-
tinted in color, incubation 17-18 days, female and chicks fed at
nest by male, nestling period about 24 days during which fe-
male emerges to help male. Chicks produce smelly preen oils
and feces in defense.

CONSERVATION STATUS

Resident Not threatened. Widespread and common throughout its
range, including in a number of large national parks.
SIGNIFICANCE TO HUMANS
None known. ¢
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A
Hornbills

(Bucerotidae)

Class Aves

Order Coraciiformes

Suborder Bucerotes

Family Hornbills (Bucerotidae)

Thumbnail description

Medium to large-sized, stocky, highly vocal birds
with long, slightly decurved bills topped by
casques of various shapes, sizes, and colors

Size
11.8-47.3 in (30-120 cm); 0.22-13.2 Ib
(100g-6 kg)

Number of genera, species
14 genera; 54 species

Habitat
Forest, woodlands, and savanna

Conservation status Distribution
Endangered: 2 species; Critically Endangered: 2
species; Vulnerable: 5 species; Near

Threatened: 12 species

Islands

Evolution and systematics

In his classic work The Hornbills published in 1995, Alan
Kemp wrote “I'rying to decide what other groups of birds
are most closely related to hornbills is not quite so easy.”
Time has not made that decision any easier; the classification
of these bizarre, large-billed birds is still debated. Most mod-
ern taxonomic treatments place hornbills within the order
Coraciiformes together with their closest relatives: the
hoopoe (Upupidae) and the woodhoopoes and scimitarbills
(Phoeniculidae). This classification is based primarily on sim-
ilarity in foot and jaw morphology, and a prolonged reten-
tion of quills by nestlings, which gives them a prickly
“pin-cushion” look. All birds of these families nest in tree
holes, but only hornbills seal the entrance to their cavities.

As of 2001, science recognizes 54 species of hornbills
grouped within 14 genera and two subfamilies. All but two
species are classified within the subfamily Bucerotinae. The
exceptions are the terrestrial ground-hornbills, which fall
within the subfamily Bucorvinae. The distinction between
Bucerotinae and Bucorvinae is based on unique feather lice
and anatomical and behavioral differences such as a greater
number of neck vertebrae and the lack of nest-sealing behav-
ior in the Bucorvinae. In 2001, S. Huebner and colleagues
conducted detailed molecular studies of the two groups. They
found that ground-hornbills were probably the earliest form.

All 54 hornbill species display unique anatomical features
that clearly identify their affinities. These include being
blessed with long, sweeping eyelashes on their upper lids and
a fusion of the first two cervical vertebrae to provide support
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Sub-Saharan Africa, south and Southeast Asia, New Guinea, and the Solomon

for large bills. All hornbills lack carotid arteries as well as the
short feathers under the wings that cover the primary and sec-
ondary flight feathers of other birds. Finally, hornbills have
unusual kidneys in that they are two-lobed instead of three,
and the Z chromosome, one of a pair of sex chromosomes, is
oversized.

Physical characteristics

Hornbills are among the most flamboyant birds of their
habitat. The oversized, slightly decurved bills topped by
sometimes outlandish casques shaped as bumps, ridges, or
horns make hornbills an unforgettable component of any
landscape. Hornbills vary tremendously in size and shape,
starting with the large, long-legged southern ground-
hornbill (Bucorvus leadbeateri) weighing up to 13.2 Ib (6 kg),
and going down to the 0.26 1b (120 g) red-billed dwarf
hornbill (Tockus camurus). Males are always larger and stouter
than females but the greatest dimorphism often occurs in
bill length with males having up to 30% longer bills. Horn-
bill plumage is described as “drab,” lacking the brilliant
colors of relatives such as the kingfishers (Alcedinidae) and
rollers (Coraciidae). However, the bold black-and-white pat-
terns of many forest hornbills and the delicate gray pied pat-
terns of many Tockus species are far from dull. Add in bills
and casques of brilliant orange, yellow-gold, deep crimson, or
shiny black, and patches of bare skin around the eyes and
throat in a kaleidoscope of garish hues, and you have a col-

orful group of birds.

Plumage color and size and shape of the casque identify
the age and sex of an individual. Newly fledged hornbills have

71



Family: Hornbills

A male feeds a female Von der Decken’s hornbill (Tockus deckeni)
while she is mudded up in the nest with their eggs. (lllustration by
Joseph E. Trumpey)

underdeveloped casques and small bills, but after the first year
of life, appearances converge on that of their adult counter-
parts. In species where sexes differ in color as adults, deter-
mining the gender of the young can be difficult. For example,
in almost all Aceros, Rhyticeros, Penelopides, and Tockus species,
the young, regardless of their sex, resemble their fathers for
the first year of life. The opposite is true for the Bycanistes
and Ceratogymna who resemble the adult female. Young of
the northern ground-hornbill (Bucorvus abyssinicus) and a few
Tockus species show plumage true to their sex while chicks of
the rufous hornbill (Buceros bydrocorax) are radically different
from both parents.
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Numerous authors have described the noise produced by
flying hornbills as that of an approaching train. This incred-
ible “whooshing,” produced in different pitches depending on
the species’ size, is a result of wing structure. Because horn-
bills lack the small feathers that normally cover the shafts of
the primary and second flight feathers, each powerful stroke
of the wing allows air to pass through and vibrate the large
feathers.

The most outstanding feature, and the one from which
hornbills acquire their common name, is the casque on the
top of the bill. Casques vary from the mere ridge of the red-
billed hornbill (Tockus erythrorbynchus) to the wash-board
bumps of the wreathed hornbill (Rhyticeros undulatus) and the
elaborate banana of the rhinoceros hornbill (Buceros rhinoc-
eros). The function of casques, which may take up to six years
to develop, is the topic of many debates. It is possible that
casques provide structural support for a long bill. Casques
may also serve an acoustic function by helping amplify a horn-
bill’s call. Additionally, casques may be attractive to the op-
posite sex. The helmeted hornbill uses its casque in bizarre,
aerial displays where individuals of either sex collide in mid-
air, casque-to-casque. The head-butting competitions always
occur near fruiting fig trees (Ficus spp.). Although Gustav
Schneider once reported that helmeted hornbills perform this
comical ritual when they are intoxicated on fermented figs,
observations from Sumatra indicate that this acrobatic act may
be in defense of clumped food resources.

Distribution

Hornbills occur across sub-Saharan Africa, through India
and southern Asia, across the Indonesian and Philippine arch-
ipelagos, and east to the Solomon Islands. There are no horn-
bills in the New World. Within the hornbill family, 23 species
inhabit Africa, while the remaining 31 are found in Asia. The
largest and most widespread genus in Africa, Tockus, is rep-
resented by 13 species. The most ubiquitous of the Tockus
species is the African gray hornbill (Tockus nasutus), a medium-
sized gray and white bird with populations occurring from the
shores of Mauritania in the west, east to the Red Sea, and as
far south as Namibia and South Africa. In Asia, Aceros and
Rhyticeros hornbills dominate with five genera each, occurring
from Bhutan and northern India in the west to the Solomon
Islands in the east. Two species of the genus Ocyceros, the
Malabar gray hornbill (Ocyceros griseus) and Indian gray horn-
bill (Ocyceros birostris), occur exclusively in India while the
third species, the Sri Lankan gray hornbill (Ocyceros gingalen-
sis), is restricted, as its name implies, to the island of Sri Lanka.
Several hornbill species, especially those occupying oceanic
islands, have restricted distributions. The tarictic hornbills are
a prime example. The Luzon (Penelopides manillae), Visayan
(Penelopides panini), and Mindanao (Penelopides affinis) tarictic
hornbills occur only on a few neighboring islands within
the Philippine archipelago. A fourth Philippine species, the
Mindoro tarictic hornbill (Penelopides mindorensis) is endemic
to the small island of Mindoro while the fifth species of the
genus, the Sulawesi tarictic hornbill (Penelopides exarbatus)
is found only on the Indonesian island of Sulawesi. Several
other species are endemic to single islands, including the

Sulawesi red-knobbed hornbill (Aceros cassidix), the Sumba
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hornbill (Rhyticeros evererti), and the Narcondam hornbill
(Rhyticeros narcondams).

Habitat

Arid deserts, scrubby woodlands, cool mountains, and
steamy rainforests all constitute hornbill habitat. In general,
however, hornbills are birds of the forest. Of the 30 species
found in India and Southeast Asia, only the Indian gray horn-
bill lives in open savanna. In Africa, where forests are less ex-
tensive, the proportion of savanna-dwelling species increases
accordingly; 13 of 23 species reside in savannas and wood-
lands while the remaining 10 inhabit forests. Species occupy-
ing savannas tend to have more extensive ranges but, like
the red-billed hornbill, may be separated into many distinct
populations by imposing bands of woodland. Endemic species
are, by default, limited to habitats available within their re-
stricted range. This is particularly true of insular species like
the Sumba hornbill, which occupies all forest types on its na-
tive island.

There are key features that must be present in all hornbill
habitats—an ample number of large trees for nesting, an ad-
equate year-round supply of food, and enough habitat area to
support a viable population. Each species has a particular set
of requirements, which may help explain why several species
can simultaneously occupy the same habitat. In the forests of
Thailand, where nine hornbill species may occur together, a
small Tickell’s brown hornbill (Anorrhinus tickelli) is able to
use nest holes of smaller dimensions than the larger great
hornbill (Buceros bicornis). On Sumatra, where a similar num-
ber of species coexist, they generally forage on different diet
items; when diet overlap occurs, as with rhinoceros and
helmeted hornbills, they partition their habitat by feeding at
different heights in the canopy. Habitat quality will influence
the number of hornbills an area can support. Habitat size also
limits hornbill populations. On the island of Sumba, hornbills
are rare or absent from forest patches less than 3.6 mi* (10

km?) in size.

Behavior

Hornbills generally wake at dawn, preen their feathers,
then begin their search for food. Normally, hornbills move
about in pairs, but some species are found in family groups
of three to 20 individuals. Some hornbills gather in large
flocks around clumped food resources. The Sulawesi red-
knobbed hornbill is occasionally seen in groups of more than
100 individuals at large fruiting figs. In Thailand, wreathed
hornbills roost in flocks of over 1,000 individuals. The plain-
pouched hornbill (Aceros subruficollis) takes the record for the
largest aggregations; over 2,400 individuals were counted in
Malaysia in 1998 traveling to roost. Roosts may serve as “in-
formation centers” where individual birds can reduce forag-
ing time by following a knowledgeable, long-term resident.
As Alan Kemp summarizes, these massive gatherings are
“wonderfully noisy and visually stunning, and must surely rate
among the foremost spectacles of the bird world.”

Hornbills are believed to be monogamous. The only re-
search on the faithfulness of hornbills failed to find evidence
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This male Sulawesi red-knobbed hornbill (Aceros cassidix) holds a fig—
an important food source for many hornbills—in his bill. (Photo by Mar-
garet F. Kinnaird. Reproduced by permission.)

of extra-pair paternity in Monteiro’s hornbill (Tockus mon-
teiri), boosting confidence in their monogamous behavior.
Monogamy may have many variations on the theme. Among
cooperative social groups, there is generally one monogamous
breeding pair and a number of offspring who become
“helpers” during the nesting season, delivering morsels to
their mother and siblings and defending a mutual territory.
Cooperative breeding occurs more often in hornbills than any
other bird family, and may characterize up to one-third of all
hornbill species.

Many hornbills range widely but none of these movements
is considered migratory. Most hornbills are sedentary and
many are territorial. The majority of Tockus and small-bod-
ied forest hornbills are territorial throughout the year. Larger
hornbills such as the Aceros and Rbyticeros that rely on scat-
tered fruit resources, may range over 21 mi’ (58 km?) and
only defend temporary territories around nest sites.

Hornbills communicate through a wide range of spectac-
ular calls and each species can be identified by its vocaliza-
tions. Loud calls announce territories, or in the non-territorial
species, aid in maintaining contact. Territorial ground-
hornbills “boom” when their boundaries are invaded and non-
territorial wreathed hornbills bark like dogs while coordinat-
ing flocks. While calls are important in dense forest habitats,
visual displays are more prevalent in open grasslands. For ex-
ample, the Hemprich’s hornbill (Tockus hemprichii) has an
elaborate territorial display that resembles the mechanical
movements of a wind-up toy; the bill is pointed skyward, while
the bird whistles, and lifts and fans its tail over its back.

Feeding ecology and diet

Hornbill diets span the spectrum from animals to fruits
and seeds but most are omnivorous, mixing meat and fruit in
their meals. Among Tockus, diets tend more toward insects,
scorpions, lizards, snakes, and small mammals, while Ocyceros
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A male wreathed hornbill (Aceros undulatus) preens. (Photo by Terry
Whittaker. Photo Researchers, Inc. Reproduced by permission.)

and tarictic diets include more fruit. Omnivory is the rule
among the territorial, group-living hornbills. Because animal
prey often occurs at low density and is available year-round,
hornbills may develop defendable territories in which dietary
needs for the pair or group are satisfied. Additionally, these
species maximize exploitation of their territories by using
abundant but ephemeral fruit resources as they become avail-
able. The availability of fruit resources within a habitat may
determine the degree of omnivory observed.

Heavy reliance on fruits requires that hornbills have large
home ranges, and may affect reproductive rates. Fruit diets
combined with large home ranges have important conse-
quences for forest ecology. As hornbills travel, they disperse
seeds of the fruits they relish, playing a role in regenerating
the forests in which they live.

Reproductive biology

Hornbill reproduction tends to coincide with rainfall and
increased food supply. In seasonal African savannas, Tockus
species begin courtship and reproduction with the rains, when
invertebrates and fruits are plentiful. The opposite occurs on
Sulawesi where lack of rainfall stimulates reproduction in the
Sulawesi red-knobbed hornbill, so the burst in fruit supply
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occurs immediately after fledging. In aseasonal Bornean rain-
forests, reproduction appears to be supra annual, tied to highly
cyclical peaks in food supply. Breeding in these populations
may be controlled by the rate at which pairs regain condition
between reproductive cycles. In fig-rich forests of North Su-
lawesi, hornbills breed every year, usually returning to the
same nest tree.

The hornbill’s unique nesting behavior is the feature that
has most fascinated students of nature. All hornbills are hole-
nesters, preferring natural cavities in trees or rock crevices.
Unlike any other group of birds, the female hornbill seals the
entrance to her nest cavity, leaving only a narrow slit through
which she, and later her chicks, receive food from her mate.
In most species, the male ferries mud to the female who then
works for several days to seal the cavity entrance. Where mud
is a rare commodity, the female uses her own feces as build-
ing material.

Nest sealing is believed to have evolved as a form of preda-
tor defense, for protection against other intruding hornbills,
and to enforce male fidelity. Nest sealing has been described
as an example of male chauvinism in which the male cloisters
his female, forcing her to depend on him for survival. In re-
ality, the female incarcerates herself and later frees herself,
forcing the male to provide for her and their offspring. Be-
cause the male is busy provisioning his family, he is incapable
of maintaining two nests, and the female can be sure of his
complete attention.

The onset of breeding begins with courtship. When in
flight, courting pairs act as though they are attached by an in-
visible rubber band, reacting swiftly to each other’s move-
ments. They perch in cozy proximity, engage in mutual
preening, and exchange food gifts as a demonstration of their
ardor. Other clues of the onset of breeding include the in-
tensification in color of the exposed fleshy areas around the
face and throat, reflecting hormonal changes. Nest inspection
increases in frequency until copulation occurs and the female
enters the nest cavity.

The number of eggs, their size, and the length of incuba-
tion are all correlated with body size. Clutch size ranges from
two to three eggs in large hornbills and up to eight for smaller
hornbills. Incubation runs from 23-49 days in small and large
species, respectively. Eggs hatch in intervals and the emerg-
ing chicks are naked and translucent pink with closed eyes.
Feather growth begins within a few days and as chicks de-
velop, the skin blackens and begging calls change from fee-
ble cheeps to loud, insistent calls.

The timing of female emergence varies tremendously;
some females accompany their chicks from the nests and oth-
ers leave well before chicks fledge. Research on Monteiro’s
hornbill suggests that females emerge to ensure survival when
their body condition reaches its lowest point.

Male hornbills can be impressive providers. Although
many Tockus species carry items to the nest one-by-one, most
hornbills collect multiple food items, stuffed into a bulging
gullet before delivering a load to the nest. A Sulawesi red-
knobbed hornbill once delivered 162 fruits in one trip, a load
equivalent to nearly 20% of his body weight.
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Nesting success is high for those species studied. In south-
ern Africa, chicks fledged from 90-92% of the nests of four
Tockus species and in Thailand, 80% of great hornbill nests
monitored fledged young. Sulawesi red-knobbed hornbills av-
eraged 80% nesting success over three years, but this figure
plummeted to 62% during the 1997 El Nifio/ENSO fires.
Smaller hornbills fledge up to four chicks, but large hornbills
rarely fledge more than one chick per year.

Conservation status

Only 16% of all hornbill species are classified as being un-
der some level of threat, ranging in increasing degree from
Vulnerable to Critical and Endangered, according to the
IUCN. An additional 12 species, however, are considered
Near Threatened and will probably experience a decline in
status within the twenty-first century. Africa presently has no
hornbills in danger of extinction; only two West African for-
est inhabitants, the yellow-casqued hornbill (Cerarogymna
elata) and the brown-cheeked hornbill (Bycanistes cylindricus),
are classified as Near Threatened. All nine species suffering
endangerment reside in Asia, and most (77 %) occur on small
oceanic islands. The Sumba and Narcondam hornbills, both
single-island endemics, are classified as Vulnerable, with to-
tal populations hovering around 4,000 and 300, respectively.
The situation in the Philippines is especially urgent. Rapidly
dwindling forests contain two species ranked as the most en-
dangered hornbills in the world, the Visayan and Mindoro
tarictic hornbills, as well as two species classified as Critical,
the Sulu (Anthracoceros montani) and rufous-headed (Aceros
waldeni) hornbills, and one Vulnerable species, the Palawan
hornbill (Anthracoceros marchei). There are no rigorous pop-
ulation estimates for these species, but we assume populations
are extremely small and may vanish within decades unless con-
servation measures are adopted.

The underlying threat to hornbill populations is habitat
alteration resulting in forest loss and fragmentation. As forests
become smaller and more isolated, hornbill populations de-
cline, resulting in increased vulnerability to extinction from
natural disasters such as disease. Protection of hornbill pop-
ulations and their habitats within conservation areas of ade-
quate size offer some hope for their long-term persistence. In
the late 1990s, two parks were established on Sumba to aid
in the conservation of the Sumba hornbill, and the Philip-
pines have proposed to establish the Central Panay Moun-
tains National Park (NP) for the Visayan tarictic hornbill. In
India and Africa, vast tracts of savanna and forest have been
protected as parks for decades. The long-term success of
hornbill conservation in these parks, however, depends on ac-
tive management to ensure that they are more than “parks on

paper.”

Unsustainable hunting for food, pets, and body parts is also
a problem. Although illegal, trade in helmeted hornbill ivory
continues. Great and oriental pied hornbill casques are com-
mon souvenirs in Thai and Laotian markets. Traditions that
require feathers or skulls take a toll on living birds. Female
Kenyalang dancers of Malaysia carry up to 10 hornbill tail
feathers in each hand, thus supplying a full complement of 20
dancers can cost up to 80 hornbills.
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The female great (or concave-casqued) hornbill (Buceros bicornis) is
sealed in the nest with the eggs and chicks, and the male must bring
food to her. (Photo by Aaron Ferster. Photo Researchers, Inc. Repro-
duced by permission.)

The 1990s have seen a dramatic increase in awareness of
hornbill ecology and conservation needs. The number of horn-
bill studies, especially those by range-country biologists, esca-
lated during this time and continues to increase. Developments
in hornbill research and conservation are quickly communi-
cated to the global community through the IUCN Species Sur-
vival Commission’s Hornbill Specialist Group and facilitated
by Internet communication. Only with such global attention
are we able to finance local initiatives and put pressure on a
range of state governments to conserve these unusual birds.

Significance to humans

Like many other groups of birds, hornbills are hunted for
food and consumed for medicine. In Africa, parts of the ground-
hornbill are eaten to improve health and sagacity, whereas
in India, the great hornbill, the Indian pied hornbill, and the
Indian gray hornbill are rendered into oils that supposedly aid
in childbirth and relieve gout and joint pains. In Indonesia, the
meat of the Sumba hornbill is roasted and eaten to relieve
rheumatism and asthma. Because they are easily tamed, horn-
bills are captured and traded for pets or exhibition. Unlike
any other group of birds, however, hornbills play special roles
in the folklore and ceremonies of the countries where they
occur. Long, elegant tail feathers are the most sought-after
hornbill part, but heads and casques are also coveted. The
Nishis people of Arunachal Pradesh, India, attach the upper
beak of the great hornbill to rattan bopiah caps as traditional
male headgear. Neighboring Wanchos of eastern Arunachal
use the warm, chestnut-colored neck feathers of rufous-
necked hornbills to cover caps. On Borneo, the helmeted and
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rhinoceros hornbills reach mythical proportions in the eyes
of the local inhabitants. The helmeted hornbill, in particular,
is strongly associated with headhunting. C. Hose, an early
twentieth century naturalist and explorer, reported that only
someone who has taken a human head is allowed to wear the
intricately carved earrings created from the “ivory” of the hel-
meted hornbill casque, or to adorn themselves with the bird’s
long, central tail feathers. Helmeted hornbills are also be-
lieved to judge souls leaving their mortal existence.
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Today, hornbills are increasingly highlighted as local mas-
cots or state birds. This is especially true in Asia. The great
hornbill is the state bird of Arunachal Pradesh, northern In-
dia. The rhinoceros hornbill has been adopted as the state
bird of Sarawak, Malaysia, where it appears on tourism ad-
vertisements, T-shirts, and even the state coat-of-arms. In In-
donesia, the helmeted hornbill, the Sulawesi red-knobbed
hornbill, and the Sumba hornbill proudly serve as official mas-
cots for three provinces.
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1. Sulawesi red-knobbed hornbill (Aceros cassidix); 2. Sumba hornbill (Rhyticeros everetti); 3. Silvery-cheeked hornbill (Bycanistes brevis); 4. Hel-
meted hornbill (Rhinoplax vigil); 5. Great hornbill (Buceros bicornis); 6. Monteiro’s hornbill (Tockus monteiri); 7. Red-billed hornbill (Tockus ery-
throrhynchus); 8. Visayan tarictic hornbill (Penelopides panini); 9. Plain-pouched hornbill (Rhyticeros subruficollis); 10. Southern ground-hornbill
(Bucorvus leadbeateri). (lllustration by Joseph E. Trumpey)
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Species

Southern ground-hornbill

Bucorvus leadbeateri

SUBFAMILY
Bucorvinae

TAXONOMY
Bucorvus leadbeateri Vigors, 1825, Lower Bushman River, South
Africa. Monotypic.

OTHER COMMON NAMES

English: Ground hornbill; African ground hornbill; French:
Bucorve du Sud; German: Kaffernhornrabe; Spanish: Cilao
Terrestre Surefio.

PHYSICAL CHARACTERISTICS

35.4-39.4 in (90-100 cm); female 4.9-10.1 1b (2.23-4.58 kg),
male 7.6-13.6 b (3.46-6.18 kg). Largest hornbill species; black
with white primaries and red throat skin.

DISTRIBUTION
Eastern South Africa, Botswana, northern Namibia, Angola,
and southern Burundi and Kenya.

HABITAT
Woodland and savanna.

BEHAVIOR
Territorial, defending areas as large as 36 mi* (100 km?) in S.
Africa. Hunts on the ground in cooperative groups.
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accounts

FEEDING ECOLOGY AND DIET

Most carnivorous of all hornbills, consuming arthropods,
snakes, lizards, small mammals, and carrion using powerful
dagger-like bill.

REPRODUCTIVE BIOLOGY

Cooperative breeder with juvenile offspring assisting dominant
breeding pair. Generally lays two eggs September through De-
cember. Nests in unsealed tree or rock face lined with dry
leaves and grass. Incubation 37-43 days; fledging c. 86 days;
younger hatchling starves to death within one week to a month.

CONSERVATION STATUS
Not threatened. Widespread and common but at low densities
and declining in some areas of South Africa and Zimbabwe.

SIGNIFICANCE TO HUMANS
Revered, but eaten for food and medicinal purposes. ¢

Red-billed hornbill
Tockus erythrorbynchus

SUBFAMILY
Bucerotinae

TAXONOMY
Buceros erythrorhynchus Temminck, 1823, Podor, Senegal. Four
subspecies.

Bucorvus leadbeateri

Resident

Tockus erythrorhynchus

Resident
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OTHER COMMON NAMES

English: African red-billed hornbill, South African red-billed
hornbill, Damaraland red-billed hornbill; French: Calao a bec
rouge; German: Rotschnabeltoko; Spanish: Toco Piquirorojo.

PHYSICAL CHARACTERISTICS

13.8 in (35 cm); female 0.2-0.44 1b (90-200 g), male 0.27-0.48
Ib (124-220 g). Small, black and white with spotted wing
coverts; long slender red bill with small casque.

DISTRIBUTION

T. e. erythrorbynchus: Niger Delta to Ethiopia and Somalia,
south to Tanzania; 7. e. kempi: Southern Mauritania, Senegal
to Niger Delta; T. e. rufirostris: Southern Angola, northern
Namibia, Zambia, southern Malawi and northeastern South
Africa; T. e. damarensis: Northwestern and central Namibia.

HABITAT
Open savannas, woodland, and dry thorn-scrub.

BEHAVIOR
Territorial, maintaining boundaries by calling and displaying
on conspicuous perch early morning.

FEEDING ECOLOGY AND DIET
Active forager. Commonly joins other birds when feeding.

REPRODUCTIVE BIOLOGY

Lays two to seven eggs one to two months after start of rains.
Incubation 23-25 days; fledging 39-50 days and female
emerges with first fledgling. Remaining chicks reseal the nest
cavity using their own droppings and undigested food. Nesting
success ranged from 90% to 94% in Transvaal and Kenya, re-
spectively but overall productivity is around 1.5 chicks.

CONSERVATION STATUS

Not threatened. Widespread and common, mixing well with
domestic stock on open range as long as sufficient nest trees
available.

SIGNIFICANCE TO HUMANS
None known. ¢

Monteiro’s hornbill
Tockus monteiri

SUBFAMILY
Bucerotinae

TAXONOMY
Tockus monteiri Hartlaub, 1865, Benjuela, Angola. Monotypic.

OTHER COMMON NAMES
French: Calao de Monteiro; German: Monteirotoko; Spanish:
Toco Angolefio.

PHYSICAL CHARACTERISTICS

19.7 in (50 cm); female 0.59-0.93 Ib (269-423 g), male averages
0.81 Ib (370 g). Small, brown-and-white with white spotted
wings and large, dark red bill.

DISTRIBUTION
Southwestern Angola and northwestern and central Namibia.

HABITAT

Dry scrub and thornbush, generally the driest habitat of any
hornbill.
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Tockus monteiri

Resident

BEHAVIOR

Territorial, semi-terrestrial, highly vocal birds. Sometimes bob
up and down when calling; during territorial displays bow the
head, hunch the wings, and cluck.

FEEDING ECOLOGY AND DIET
Forages mainly on the ground, consuming primarily insects.

REPRODUCTIVE BIOLOGY

Usually nests in rock faces near water. Lays two to eight eggs
generally after a period of rain. Incubation 24-27 days; fledg-
ing c. 45 days.

CONSERVATION STATUS
Not threatened. Common and widespread within its limited
range.

SIGNIFICANCE TO HUMANS
Excellent species for research because of its open habitat and
willingness to nest in artificial nest boxes. ®

Great hornbill

Buceros bicornis

SUBFAMILY
Bucerotinae

TAXONOMY
Buceros bicornis Linnaeus, 1758, Bengkulu, Sumatra. Monotypic.

OTHER COMMON NAMES

English: Great Indian hornbill, great pied hornbill, giant horn-
bill, concave-casqued hornbill; French: Calao bicorne; German:
Doppelhornvogel; Spanish: Cilao bicorne.
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Buceros bicornis

Resident

PHYSICAL CHARACTERISTICS

37.4-41.4 in (95-105 cm); female 4.74-7.37 Ib (2.15-3.35 kg),
male 5.72-7.48 Ib (2.6-3.4 kg). Large, pied hornbill with long
yellowish bill (usually dyed with preen oil) and a large, flat,
double-pointed casque. Black with white plumage at head,
wing coverts, and tail.

DISTRIBUTION

Southwestern India, southern Himalayas, east to Myanmar,
south China and Vietnam, south down the Malaysian peninsula
and Sumatra.

HABITAT
Prefers large blocks of primary rainforest but in Indonesia
found on forest edge and in disturbed habitats.

BEHAVIOR

Generally found as resident pairs and believed to be territorial.
Makes a variety of loud calls audible from more than 873 yd
(800 m). When aggressive, bounces up and down on perch and
flicks the bill.

FEEDING ECOLOGY AND DIET
Feeds primarily in the canopy of fruiting trees, but also takes
animal prey. Especially fond of figs.

REPRODUCTIVE BIOLOGY

Nests high in large, forest trees, generally in January through
April. Lays one to four eggs; incubation 38-40 days with fledg-
ing occurring 72-90 days after hatching. Female molts wing
and tail feathers after sealing and emerges well before the old-

est chick fledges.

CONSERVATION STATUS

Considered Near Threatened and listed on the Convention for
International Trade in Endangered Species’ (CITES) Appendix
I1, prohibiting unauthorized possession, sale, or importation of
living birds or their parts.
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SIGNIFICANCE TO HUMANS

Hunted for trophies, food, and medicine. Considered “superior
meat” in India. Heads are used to decorate ceremonial hats in
India and are commonly traded as souvenirs in Thailand. &

Helmeted hornbill
Rbinoplax vigil

SUBFAMILY
Bucerotinae

TAXONOMY
Rbinoplax vigil Forster, 1781, Sumatra. Monotypic.

OTHER COMMON NAMES

English: Great-helmeted hornbill, solid-billed hornbill; French:
Calao a casque rond; German: Schildschnabel; Spanish: Cilao
de Yelmo.

PHYSICAL CHARACTERISTICS

43.3-47.3 in (110-120 cm); female 5.742-6.25 1b (2.61-2.84
kg), male 6.73 1b (3.06 kg). Very large, dark brown and white
with short red bill colored with preen oil; high casque and
long, white tail feathers.

DISTRIBUTION
South Myanmar and south Thailand, Malaysia, Sumatra, and
Borneo.

HABITAT

Rainforest bird preferring primary habitat below altitude of
4,900 ft (1,500 m) but capable of using selectively logged
forest.

Rhinoplax vigil

Resident
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BEHAVIOR

Believed to be territorial. Distinctive loud call has a series of
orientation “T'ok” followed by a cascading laughter. Individuals
of either sex occasionally engage in strange, aerial head-butting
behaviors, especially near fruiting figs.

FEEDING ECOLOGY AND DIET

Appears to be a fig specialist. Studies in Malaysia, Borneo, and
Sumatra confirm the diet to be 98-100% figs with up to 12
species of figs eaten regularly.

REPRODUCTIVE BIOLOGY
Little known. Reported to lay aseasonally but in southern
Sumatra tends to fledge young in May/June.

CONSERVATION STATUS

Considered Near Threatened and listed on Appendix I of
CITES. Locally common where habitat is intact but probably
declining through most of its range due to hunting and forest
destruction. Extinct in Singapore in 1950.

SIGNIFICANCE TO HUMANS

One of the most significant species in traditional Southeast
Asian cultures; strongly associated with head-hunting. Feathers
and “ivory” are highly coveted for traditional dances and cere-
monial decorations and although illegal, carved casques are still
traded internationally. &

Visayan tarictic hornbill
Penelopides panini

SUBFAMILY
Bucerotinae

TAXONOMY

Buceros panini Boddaert, 1783, Panay, Philippines. Two subspecies.

Family: Hornbills

OTHER COMMON NAMES

English: Visayan Hornbill, Panay tarictic hornbill, rufous-tailed
hornbill; French: Calao tarictic; German: Visayan-Tarik-
tikhornvogel; Spanish: Cédlao Chico de Panay.

PHYSICAL CHARACTERISTICS

17.7 in (45 cm); weights unrecorded. Small in size with promi-
nently ridged bill. Black with yellowish head and rufous tail
and underparts; female all black with rufous tail.

DISTRIBUTION
Philippine islands of Masbate, Panay, Sicogon, Pan de Azucar,
Guimaras, Negros, and Ticao.

HABITAT
Prefers primary rainforest but will visit fruiting trees in sec-
ondary habitat up to 4,900 ft (1,500 m) altitude.

BEHAVIOR
Territorial, living in family groups of two to three and, rarely,
12 birds.

FEEDING ECOLOGY AND DIET
Omnivorous. Forages mid-canopy and at forest edge.

REPRODUCTIVE BIOLOGY

Cooperative breeder; lays two to three eggs March through
April; incubation not recorded but nesting cycle c. 95 days.
Female molts while breeding and exits cavity with eldest
fledgling.

CONSERVATION STATUS
One of the most Endangered hornbills due to habitat loss and
excessive hunting.

SIGNIFICANCE TO HUMANS
Hunted for food. ¢

p¢
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Penelopides panini

Resident
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Sulawesi red-knobbed hornbill

Aceros cassidix

SUBFAMILY
Bucerotinae

TAXONOMY
Buceros cassidix Temminck, 1823, Sulawesi. Sometimes classified
as Rhyticeros cassidix. Monotypic.

OTHER COMMON NAMES

English: Red-knobbed hornbill, knobbed hornbill, island horn-
bill, Celebes hornbill, Sulawesi wrinkled hornbill; French:
Calao 2 cimier; German: Helmhornvogel; Spanish: Célao

grande de Célebes.

PHYSICAL CHARACTERISTICS

27.6-31.5 in (70-80 cm); female weight unknown, male 5.2-5.5
Ib (2.36-2.5 kg). Black with white tail; high wrinkled casque is
red; neck is rufous (male) or black (female); ridged yellow beak
with blue throat skin.

DISTRIBUTION
Indonesian island of Sulawesi and neighboring islands of Lem-
beh, Togian, Muna, and Buton.

HABITAT
Prefers primary lowland rainforest below 3,600 ft (1,100 m) al-
titude.
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Aceros cassidix

Resident

BEHAVIOR

Wide-ranging, non-territorial bird. Usually seen in pairs and
observed in large numbers at fruiting figs, rarely up to 120 in-
dividuals. Emits loud barking calls that can be heard more than
1.2 mi (2 km) away. High mobility and reliance on fruit makes
these hornbills critical agents of seed dispersal and forest re-
generation.

FEEDING ECOLOGY AND DIET

One of the most frugivorous hornbills with a diet of up to
90% fruit comprised of more than 60 species during a year.
Forage primarily in the top of the canopy.

REPRODUCTIVE BIOLOGY

Nests in high densities of up to 10 pairs/km? beginning
June/July at end of rainy season, so fledging is timed with
fruiting peak. Lays two to three eggs; incubation 32-35 days
and nestling period c. 100 days resulting in nesting cycle of c.
139 days. Female emergence highly variable, ranging from 58
to 140 days but generally before chick. Only one chick fledges
but nesting success high at an average of 80%.

CONSERVATION STATUS

Not threatened. Locally common attaining densities of 130
birds/mi® (51 birds/km?) in Tangkoko Nature Reserve, North
Sulawesi—the highest density ever recorded for a forest horn-
bill. Distribution, however, becoming restricted and patchy due
to massive deforestation.

SIGNIFICANCE TO HUMANS

Feathers and casques, believed to impart power and insure in-
vincibility, are used to decorate headdresses and drums for the
Cakalele, a traditional warrior’s dance. Less frequently, heads
are hung in rafters to bring power to the homes and protect
against evil spirits. Meat also eaten.
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Plain-pouched hornbill
Rhbyticeros subruficollis

SUBFAMILY
Bucerotinae

TAXONOMY
Rbhyticeros subruficollis Blyth, 1843, Tenasserim. Monotypic.

OTHER COMMON NAMES
English: Plain-pouched wreathed hornbill, Burmese hornbill,
Tenasserim hornbill; French: Calao a gorge claird; German:

Blythhornvogel; Spanish: Cilao Gorgiclaro.

PHYSICAL CHARACTERISTICS

25.6-27.6 in (65-70 cm); female weight unknown, male 4.0-5.0
Ib (1.81-2.27 kg). Black with short white tail, yellowish bill,
and low ridged casque. Male has rufous crown with yellow
throat skin; female all black with blue throat skin.

DISTRIBUTION
Southern Myanmar, western and southern Thailand, and
northern Malaysia.

HABITAT
Lowland rainforest and mixed deciduous hill forest.

BEHAVIOR

Reports of enormous flocks of more than 2,000 individuals
traveling long distances near the Malay-Thai border suggest
this species to be wide-ranging and makes extensive local
movements.

FEEDING ECOLOGY AND DIET
Little known but believed to feed primarily on fruits.

Rhyticeros subruficollis

Resident
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REPRODUCTIVE BIOLOGY
Little information but believed to lay one to three eggs around
January to March.

CONSERVATION STATUS

Classified as Vulnerable and listed on CITES Appendix I. Lit-
tle known regarding status due to limited research and re-
peated confusion with wreathed hornbill.

SIGNIFICANCE TO HUMANS
Hunted for food and kept as pets. ®

Sumba hornbill

Rhbyticeros everetti

SUBFAMILY
Bucerotinae

TAXONOMY
Rbyticeros everetti Rothschild, 1897, Sumba. Monotypic.

OTHER COMMON NAMES

English: Sumba Island hornbill, Sumba wreathed hornbill,
Everett’s hornbill; French: Calao de Sumba; German: Sumba-
hornvogel; Spanish: Cilao de la Sumba.

PHYSICAL CHARACTERISTICS

21.7 in (55 cm); No weights available. Small and black with
long, all-black tail. Head and neck rufous with blue throat skin,
ridged casque, and pale yellow bill.

DISTRIBUTION
Restricted to the Indonesian island of Sumba.

HABITAT
Patches of evergreen, monsoon, and gallery forests.

Family: Hornbills

BEHAVIOR
Non-territorial but may be resident within certain forest patches.

FEEDING ECOLOGY AND DIET
Highly frugivorous but no detailed studies available. Seeds of
16 fruit species found under one nest tree; most observations
of feeding birds in strangling figs.

REPRODUCTIVE BIOLOGY
Little known regarding nesting cycle.

CONSERVATION STATUS
Classified as Vulnerable and listed on CITES Appendix II.
Population estimated at 4,000 individuals.

SIGNIFICANCE TO HUMANS
Meat is eaten to relieve rheumatism and asthma. Species be-
coming increasingly popular in pet trade. ¢

Silvery-cheeked hornbill

Bycanistes brevis

SUBFAMILY
Bucerotinae

TAXONOMY
Bycanistes brevis Friedmann, 1929, Usambara Mountains, Tanzania.
Monotypic.

OTHER COMMON NAMES
French: Calao a joues argent; German: Silberwangen-Hornvo-
gel; Spanish: Célao Cariplateado.

PHYSICAL CHARACTERISTICS

23.6-27.6 in (60-70 cm); female 2.3-3.2 1b (1.05-1.45 kg),
male 2.78-3.1 1b (1.26-1.4 kg). Medium in size with distinctive
silvery gray feathering on face. Black with white rump and tail
coverts. High yellowish casque with dark brown bill.

Rhyticeros everetti

Resident

Bycanistes brevis

Resident
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Family: Hornbills

DISTRIBUTION

Disjunct distribution in three major areas: Ethiopian highlands
and southeastern Sudan; central Kenya through eastern and
southern Tanzania and Malawi; and central Mozambique to
southeastern Zimbabwe.

HABITAT

Occupies a wide range of habitats including montane and
coastal evergreen forest, gallery forest and deciduous forest, and
woodland.

BEHAVIOR

Non-territorial, usually found in pairs but roosts commu-
nally in groups of up to 200 birds and will fly long dis-
tances, especially during dry-season in search of rare, fruiting
trees.

Vol. 10: Birds Il

FEEDING ECOLOGY AND DIET
Feeds on a wide variety of fruit, especially figs and small, single
seeded fruits and hard nuts.

REPRODUCTIVE BIOLOGY

Lays one to two eggs at different times of the year depending
on geographic location. Incubation 40 days; fledging 77-80
days, totaling 107-138 days for the entire nesting period.

CONSERVATION STATUS

Not threatened. Locally common although patchily distributed.
Catholic habitat requirements and high mobility make the
species less vulnerable to deforestation. Important seed disperser.

SIGNIFICANCE TO HUMANS
Probably hunted for meat but otherwise no known significance
to humans. &
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Piciformes
(Woodpeckers and relatives)

Class Aves
Order Piciformes
Number of families 6

Number of genera, species 62 genera; 383
species

Photo: Groove-billed barbets (Lybius dubius).
(Photo by Daniel Zupanc. Bruce Coleman Inc. Re-
produced by permission.)

Evolution and systematics

The six families in the Piciformes order are: honeyguides
(Indicatoridae), woodpeckers, wrynecks, and piculets (Pici-
dae), barbets (Capitonidae), toucans (Ramphastidae), jacamars
(Galbulidae), and puftbirds (Bucconidae)

The order Piciformes takes its name from the Roman for-
est god Picus who, according to myth, was turned into a wood-
pecker by the sorceress Circe for spurning her amorous
advances. Like the eponymous Picus, most piciform birds are
forest dwellers, and most share a particular adaptation to life in
the trees: zygodactylous or “yoke-toed” feet, with two toes
pointing forward and two toes pointing backward. This arrange-
ment of digits helps piciform birds get a grip on rough bark
while hopping along branches and up and down tree trunks.

Zygodactyly is not unique to piciforms, and in the eigh-
teenth and early nineteenth century, taxonomists grouped
various bird families together on the basis of this common
foot structure plus other traits. Linneaus, for example, used
the trait to group parrots and cuckoos with woodpeckers and
toucans in the order Picae. Illiger (1811) also used foot struc-
ture as a factor when placing these four groups plus trogons,
puftbirds, and jacamars in an order he called Scansores (from
the Latin scansum, “to climb”). Marshall and Marshall (1871)
similarly recognized an order Scansores, but placed toucans,
barbets, cuckoos, and turacos in this category.
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In 1953, Beecher (1953) proposed that barbets, jacamars,
puffbirds, toucans, woodpeckers and honeyguides form a
“natural unit,” noting similarities in the jaw muscles, tongue,
and other traits; many modern classification schemes retain
this grouping of the six families.

Subsequent workers, however, have questioned the close
grouping of jacamars and puftbirds with the other piciforms. In
1972, Sibley and Ahlquist presented evidence from electrophoretic
protein analyses to suggest that jacamars and puffbirds were more
closely allied to kingfishers (Coraciiformes) than to woodpeck-
ers and their allies. After completing more sophisticated DNA
hybridization studies, the same researchers reported in 1990 that
the evidence supports grouping of woodpeckers with hon-
eyguides and toucans with barbets (family Capitonidae) in the
order Piciformes, but that jacamars (family Galbulidae) and
puftbirds (family Bucconidae) should be placed in a separate or-
der, the Galbuliformes. In 2001, Hofling et al. also suggested
removing these two families from the Piciformes, but, based on
the structure of the shoulder girdle, said that Galbulidae and
Bucconidae more closely resemble the Coraciiformes than the
Piciformes. This volume follows the convention of many con-
temporary taxonomies by placing all six families in the Pici-
formes.

On the evidence of their DNA hybridization studies, Sib-
ley and Ahlquist also conclude that piciform birds diverged
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Order: Piciformes

Green-barred woodpecker (Chrysoptilus melanochloros) in Goias,
Brazil. (Photo by John S. Dunning. Bruce Coleman Inc. Reproduced by
permission.)

from coraciiform birds in the Upper Cretaceous, 98 to 65 mil-
lion years ago (mya). The oldest known fossil woodpecker
bones, however, have been dated only to the Miocene, about
25 mya. A specimen of petrified wood collected in Arizona,
dated to the Eocene (40-50 mya), includes a well-preserved
woodpecker cavity and entrance hole.

Anatomical as well as genetic evidence supports the idea
that jacamars and puftbirds differ from the other piciform
families. For example, birds in former two groups have two
carotid arteries, whereas members of the other four families
have a single (left) carotid artery. Furthermore, jacamars and
puffbirds have bare skin over the preen gland; most other pi-
ciform species have a feather-covered preen gland. Jacamars
and puffbirds have an appendix; other piciformes lack an ap-
pendix. And in both jacamars and puffbirds, the syrinx is ex-
panded and drumlike; however, this is not the case for the
other families. Finally, jacamars and puffbirds are distinct
from other piciforms in their nesting habits; whereas other
piciforms make their nests or lay their eggs in tree cavities,
these two groups most often breed in burrows that they ex-
cavate in soil.
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Physical characteristics

Piciformes are small to medium-sized birds of forests and
woodlands. In addition to having distinctive “X”—shaped feet,
members of this group share other skeletal features: they have
14 cervical vertebrae; all of the thoracic vertebrae are unat-
tached; the sternum has four (two pairs of) notches; and they
have five complete ribs.

Piciformes share other common features in their muscu-
lature, digestive system, and plumage. For example, many
members of this group have stout, sturdy beaks, which they
use for gouging wood or other substrates to obtain food. Also,
in most species the adult birds lack down feathers (jacamars
are an exception to this pattern). And though plumage pat-
terns and colors are quite varied for the group as a whole,
combinations of black and white with accents of red and yel-
low are common, and males and females of a species often
look alike. Woodpeckers (one of three groups in the family
Picidae) are unusual in this family and indeed among all birds
in having extra-stiff tail feathers, which they use to brace their
bodies against tree trunks while climbing vertically or ham-
mering with their beaks. Barbets do use their tails as a brace,
but only while excavating the nest cavity.

Distribution

Most piciforms are year-round residents in their home
ranges and do not migrate. Just the same, this is one of the
most widespread avian orders, mostly thanks to the wood-
peckers, which are represented on five continents (they are
absent only from Australia and Antarctica). Members of the
five other piciform families are less widely distributed; tou-
cans, jacamars, and puffbirds are restricted to the New World
tropics, and honeyguides occur only in Africa and southeast
Asia. Barbets are found both in both the New World and Old
World tropics.

Habitat

Almost all birds in this group are tree-dwellers, and for
many species, the preferred habitat is mature forest with a
closed canopy. Most piciform species are rarely, if ever, seen
walking on the ground or flying across open space; typically
these birds search for food in trees, nest in trees, raise young
in trees, and roost at night in trees (usually in cavities). Of
course there are exceptions to the rule of an arboreal life; for
example toco toucans (Ramphastos toco) live in open, frag-
mented forests and woodland savannas. And many kinds of
puftbirds and jacamars prefer forest edges and streambanks
over forest interiors.

Behavior

Most piciform birds are not particularly social. Breeding
is usually solitary, not colonial. In many species, however,
male and female maintain the pair-bond and defend a shared
territory year-round; this behavior is especially common in
woodpeckers, puftbirds, and barbets. Some species of tou-
cans do form small, loose flocks when foraging, and barbets
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and honeyguides may congregate temporarily where food is
plentiful.

Though they are good climbers, many species of piciform
birds are described as “weak” flyers. (Acrobatic honeyguides
are one noteworthy exception.) Most members of this taxon
do not migrate, although a few species (notably the yellow-
bellied sapsucker [Sphyrapicus varius]) migrate long distances
between breeding and wintering grounds.

T'wo behaviors exhibited by some birds in this taxon are
extremely unusual in the avian world. One is drumming;
woodpeckers routinely communicate in this distinctive way,
hammering rhythmically, in species-specific patterns, on res-
onating structures such as hollow trees. A few species of bar-
bet also communicate by drumming. Another is guiding, the
behavior for which the honeyguides are named. Two hon-
eyguide species in Africa “guide” other animals—including
honey-badgers, baboons, and humans—to bees’ nests. The
birds alert their foraging partners to the presence of a honey-
loaded hive with their calls and make short flights to indicate
the direction of travel. If one of these larger animals does lo-
cate and break open the hive, the birds dart in to feast on
beeswax.

Feeding ecology and diet

Feeding habits vary within this group; woodpeckers, jaca-
mars, and puffbirds eat mainly insects, whereas toucans and
barbets feed mainly on fruit (although these birds do feed
their nestlings insects and similar protein-rich prey). Toucans
are often described as active predators on eggs and nestlings
of other birds but Remsen et al. (1993) contest this charac-
terization.

Both jacamars and puffbirds take their insect prey in flight,
behaving like oversized flycatchers. Butterflies are the pre-
ferred prey for jacamars; puffbirds most often capture flying
beetles. Some woodpeckers also “hawk” after insects, but most
often members of this group drill holes in tree bark to extract
soft insect larvae (a few barbet species also excavate for in-
sects). Some woodpeckers do eat fruit or nuts, and the ap-
propriately named sapsuckers drill “sap wells” in trees and
drink the sticky exudate.

Honeyguides are unique among birds for their habit of eat-
ing mainly beeswax from honeycombs; a symbiotic microor-
ganism living in the gut helps these birds to extract nutrition
from a substance that most other animals find indigestible.
Honeyguides are also unusual in having an excellent sense of
smell; many reports exist relating how birds are attracted to
burning beeswax candles in rural churches.

Reproductive behavior

Sexual dichromatism is uncommon in piciforms. Most often,
males and females look alike, probably because birds that main-
tain a year-round monogamous pair bond do not require elab-
orate courtship displays. In woodpeckers, though males and
females often have different plumages, the differences between
the sexes tend to be subtle, involving the color of nape patches
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Chestnut-mandibled toucans (Ramphastos swainsonii) in Panama.
(Photo by Art Wolfe. Photo Researchers, Inc. Reproduced by permission.)

or the presence or absence of “moustaches.” Neotropical bar-
bets are the exception to the rule of uniform plumage for this
group; all barbet species show marked differences between males
and females with regard to plumage color and/or pattern.

Most piciform birds are cavity-nesters; even the hon-
eyguides, all of which are nest parasites, lay their eggs in the
nests of other hole-nesting species such as barbets and wood-
peckers. The type of cavity used varies among families. Some
species of jacamars and puftbirds dig out nest sites in rotten
trees where termites have nested. Other species in these two
families excavate their nesting burrows in soil, often along
riverbanks. Barbets and woodpeckers use their strong, sharp
beaks to hammer out nest cavities in rotting trees, and the
largest toucan species occupy natural tree cavities. The
smaller toucan species often drive woodpeckers away from
just-excavated holes, then use their powerful beaks to enlarge
the nest opening.

Almost all members of this group lay white eggs. Unpig-
mented eggs are typical of cavity-nesting birds—with the nest
hidden from predators, there is no need for the eggs to be
camouflaged.
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Order: Piciformes

Pileated woodpecker (Dryocopus pileatus) young in the nest. (Photo by
Joe McDonald. Bruce Coleman Inc. Reproduced by permission.)

Helping at the nest, an uncommon bird behavior, is often
seen in woodpeckers, and is also known in some species of
toucans.

Conservation status

Of the 383 piciform species, a total of 15 species are clas-
sified as Critically Endangered, Endangered, or Vulnerable.
An additional 28 species are classified as Near Threatened.
All of the most-threatened species show downward popula-
tion trends. All three species listed as Critically Endangered
are large woodpeckers: the imperial woodpecker (Campephilus
imperialis), the Okinawa woodpecker (Sapheopipo noguchii), and
the ivory-billed woodpecker (Campephilus principalis). (Classi-
fication as Critically Endangered means experts believe these
species have no more than an estimated 50% chance of sur-
viving over the next 10 years or three generations.) Indeed,
the U.S. Fish and Wildlife Service declared the ivory-bill ex-
tinct in 1997 because the last confirmed U.S. sighting oc-
curred almost 50 years earlier. In 1999, however, a credible
report of an ivory-bill sighting in a Louisiana swamp raised
hopes that this species may yet persist. A 2002 expedition to
search for the species was inconclusive; no birds were spot-
ted, but experts believe they heard the ivory-bill’s distinctive
“double-knock” drumming.

Though at present a comparatively small proportion of
species are threatened, experts caution against complacency
because, almost everywhere these birds are found, habitat loss
and habitat fragmentation are occurring at a rapid rate. When
forests are clear-cut for lumber, not only is habitat destroyed
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in the short term, but subsequent commercial reforestation
and lumber management practices produce young, even-aged
stands that lack the standing dead trees many species require
for nest sites and to provide insect food. Meanwhile, forest
fragmentation resulting from agriculture or development ac-
tivities is a problem for species that require large tracts of un-
broken forest. Piciform species that prefer edge habitat,
however, may be increasing in numbers; data is lacking.

Habitat loss has already been identified as a factor in the
declines of some toucan species—in South America, the saf-
fron toucanet (Baillonius bailloni) is threatened both by hunt-
ing and by capture for the cage-bird trade. Forest loss in the
tropics is probably a problem for many puffbird species as
well, although data is limited. In Indonesia, both logging and
fires threaten barbet habitat. Experts believe that the collec-
tion of specimens for museums contributed to the extinction
of some species.

Significance to humans

The group of birds that scientists have named for a myth-
ical deity are prominently featured in the myths and folklore
of many native cultures. Historically, native people have used
toucan and woodpecker feathers and beaks as ceremonial or-
naments; these large birds were also hunted for food.

With regard to popular culture in the developed world in
the twenty-first century, toucans are probably best known as the
mascot for a popular breakfast cereal that is (appropriately) fruit-
flavored. Woody Woodpecker, the impudent cartoon charac-
ter with the trademarked laugh, was created in the 1940s by
Walter Lantz for Universal Studios and is still popular with chil-
dren decades later. Meanwhile, their parents may consider
woodpeckers to be pests because the birds sometimes damage
homes when they drum on roofs or siding—either to signal pos-
session of a territory, or to get at concealed insects infesting the
home. Perhaps the most famous case of woodpecker damage
occurred in 1995, when northern flickers (Colaptes auratus) in
Florida pecked four-inch-diameter holes in the foam insulation
covering the fuel tanks of the space shuttle Discovery.

Scientists, however, generally regard the piciform birds as
beneficial to ecosystems. For example, fruit-eating species
such as toucans and barbets play a key role in maintaining
tropical forests because they disperse tree seeds into areas fa-
vorable for germination. Woodpeckers help suppress popu-
lations of pest insects in forests, and their abandoned nesting
cavities provided crucial nest sites for such hole-nesting birds
as bluebirds as well as mammals such as flying squirrels. Mi-
gratory hummingbirds are often sustained in spring by the in-
sects attracted to the sweet maple sap dripping from holes
drilled by sapsuckers.
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Jacamars
(Galbulidae)

Class Aves

Order Piciformes
Suborder Galbulae
Family Galbulidae

Thumbnail description

Slim tree birds, similar to an oversized
hummingbird, with iridescent green plumage and
long pointed bills

Size
5-12 in (13-31 cm)

Number of genera, species
5 genera; 17 species

Habitat
Neotropical forests

Conservation status
Endangered: 1 species; Vulnerable: 1 species

Distribution

Central and South America, from Mexico to Argentina

Evolution and systematics

With their brilliant colors and energetic ways, jacamars re-
semble hummingbirds but are actually related to puffbirds,
toucans, and woodpeckers. Like all members of the order Pi-
ciformes, jacamars and their relatives have zygodactyl feet,
with two toes pointing forward and two facing back. Jacamars
evolved with this toe arrangement, which helps them grasp
branches while hunting in trees. Jacamars, like woodpeckers
and other piciform birds, are cavity nesters: they tunnel into
the ground to build nests. Scientists believe jacamars are
closely related to Old World bee-eaters, which also prey on
flying insects, have similar plumage, and raise their young in
the same manner.

Jacamars tend to live near lush tropical rainforests, which
have a dazzling variety of large, colorful butterfly species. Ja-
camars have become highly selective predators. They often
make their homes near streams, drilling nest cavities into steep
banks and upturned tree roots.

Because 13 of the 17 Galbulidae species belong to super-
species complexes, researcher J. Haffer concludes that jaca-
mars had a relatively recent Pleistocene radiation of the
family. Jacamars are believed to have originated in the Ama-

Grzimek’s Animal Life Encyclopedia

zon region where they are most common, and spread to other
parts of Central and South America. Unique anatomical fea-
tures of this family include a long appendix, no gall bladder,
a bare preen gland, and a long, thin tongue.

Physical characteristics

Wildlife enthusiasts treasure jacamars for their jewel-like
colors. Their most distinctive characteristic is the long, sharp
bill they use to snatch prey out of the air. In some species,
the bill can be three times as long as the bird’s head. Jaca-
mars vary in size, from the brown jacamar (Brachygalba
lugubris), at 7 in (18 cm) long, to the 1-ft-long (30 cm) great
jacamar (Facamerops aurea).

All jacamars, except one species, have short legs with four
toes: two facing forward and two facing back. The three-toed
jacamar (Facamaralcyon tridaetyla), however, lacks the rear (first)
toe. A jacamar has a long tail, with 10-12 graduated tail feath-
ers. The short wings have 10 primaries, and contour feathers
have a short secondary shaft (except in the genus Malacoptila).

Males and females have similar plumage, although females
of some species may have less striking colors on the head and
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Family: Jacamars

A rufous-tailed jacamar (Galbula ruficauda) with its insect prey. (Photo
by Doug Wechsler/VIREO. Reproduced by permission.)

neck. Jacamars, known for their brilliant plumage, typically
have a metallic green head, reddish underparts, and a light patch
on the throat or breast. Some species have color variations rang-
ing from purple to red or chestnut brown. The paradise jaca-
mar (Galbula dea) has much darker bluish black plumage with
a contrasting white patch on the throat and a long, elegant tail.

While most newly hatched piciform birds are born naked,
jacamars are covered with white down. By the time they leave
the nest, plumage resembles that of the parents.

Jacamars are not songbirds, but A. Skutch has noted that
they have loud calls, trills, and short songs that could be con-
sidered melodious.

Distribution

Jacamars occur mainly at low altitudes, ranging from
southern Mexico to northern Argentina. The most wide-
spread species, the rufous-tailed jacamar (Galbula ruficauda),
occurs in Costa Rica, Trinidad, Mexico, Ecuador, Colombia,
Brazil, and Argentina. The distinctive great jacamar ranges
from Costa Rica to the Amazon basin. The green-tailed ja-
camar (Galbula galbula) is found north and south of the Ama-
zon. More rare is the coppery-chested jacamar (Galbula
pastazae), which has a low population. It has been observed at
a small number of sites in southern Colombia and along the
slopes of the Ecuadorian Andes.
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Habitat

Jacamar habitat includes Neotropical rainforests, streams
or riverine forest, and savanna woodland. Generally, jacamars
live at the edge of forests. Jacamars prefer habitat that sup-
ports their favorite prey—large, showy butterflies. Suitable
nesting sites, such as dirt masses associated with fallen trees
and sandy or clay stream banks, also are key. The rufous-tailed
jacamar prefers low-lying thickets that border rivers, while
the paradise jacamar seecks a higher perch. The coppery-
chested jacamar lives at the highest elevations of all jacamars.
It has been observed at altitudes of 5,100 ft (1,550 m) in the
Andes. It is a resident of the eastern slope of the Ecuadorian
Andes, although its distribution is patchy, and its population
is dwindling due to habitat loss.

Behavior

Jacamars are exciting to watch because they are dramatic
acrobats, swooping down from perches to capture colorful
prey in mid-air. They spend most of their time on a branch,
alert and scanning the air for flying insects.

Typically, jacamars live in pairs that perch and hunt in the
same area. Certain species will occasionally congregate in small
family groups. Unlike other jacamar species, the yellow-billed
jacamar (Galbula albirostris) often joins mixed flocks of birds. Ja-
camars use a variety of calls to communicate. For example, ru-
fous-tailed jacamars signal danger or agitation with a sharp trill.

Feeding ecology and diet

As an entirely insectivorous family, jacamars prefer large,
showy, flying insects. Their diet consists of butterflies, moths,
wasps, dragonflies, and flying beetles. A long, forceps-like bill
allows the jacamar to grasp its prey while keeping it at enough
of a distance to avoid becoming blinded by fluttering wings
or injured by a stinging insect. Once they catch an insect, ja-
camars batter it against a tree branch to kill it, and remove
the wings before swallowing.

Favorite food sources include beautiful blue morpho but-
terflies, hawk moths, and venomous Hymenoptera such as
bees and wasps. Skutch also observed a preference for but-
terflies and dragonflies. In his work, Chai described how
young rufous-tailed jacamars in Costa Rica learned to dis-
criminate between butterfly species by color, markings, and
flight patterns. Jacamars tend to reject butterflies with chem-
ical defenses that make them less palatable. With their spe-
cialized hunting skills, jacamars may have played a major role
in the evolution of butterflies that live in jacamar habitats.

Reproductive biology

During breeding season, male jacamars engage in lively vo-
cal performances, with a series of explosive, sharp calls. Two
rival males use this display of courtship and verbal bravado to
impress a potential mate. Jacamars form monogamous pairs.

Jacamars dig holes for nests in steep river banks. They use
the bill to break up the soil, then remove it by kicking back-
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wards with their feet as they burrow. These tunnels also can
be found some distance from the water, on soil banks or roots
of fallen trees. The nest sits at the end of the tunnel in a hor-
izontal, oval-shaped terminal chamber. Some jacamars, in-
cluding the rufous-tailed jacamar, may use termite nests for
breeding if no appropriate site to dig a ground tunnel can be
found. Tunnels are 12-36 in (30-91 cm) long and about 2 in
(5 cm) in diameter. The nest chamber is used repeatedly and
does not contain nest material, although eggs often are cov-
ered with a layer of regurgitated insect parts. In some species,
male and female participate in building the nest hole; in other
species only the female does this work.

Jacamars lay one to four round, glossy, white eggs. Both
parents incubate the eggs during the day for one to three hours
at a time. At night, the female incubates alone while the male
stays nearby to defend the nest. Jacamars rarely leave eggs un-
attended. During incubation, the male feeds his partner sev-
eral times each day. The incubation period is 20-23 days.

Both parents feed the young with insects. Chicks remain in
the nest 21-26 days. Unlike other species, young pale-headed
jacamars (Brachygalba goeringi) may return to the burrow to
sleep with the parents for several months after they fledge.

Conservation status
Habitat loss is a continuing threat to jacamars. In Brazil,
intensive clearance of understory vegetation in forest frag-
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ments caused a decline of jacamar populations, along with an
overall lack of bird species diversity in the area.

Only one jacamar species, the three-toed jacamar, is clas-
sified as Endangered. This species prefers lowland tropical
rainforest, plantations, tropical monsoon, and dry forest.
The three-toed jacamar used to thrive in southeast Brazil,
including eastern Minas Gerais, Espirito Santo, Rio de
Janeiro, Sdo Paulo, and Parand. Development and agricul-
tural land use have destroyed much of its habitat. The re-
maining population, restricted to Rio Paraiba valley in Rio
de Janeiro and the dry regions of Minas Gerais, is small and
fragmented. The three-toed jacamar is protected under na-
tional law in Brazil. The Caratinga Reserve in Brazil offers
a safe haven for this endangered species.

The coppery-chested jacamar—found in montane tropical
rainforests of Colombia, Ecuador, and Amazonian Brazil—is
classified as Vulnerable. Its total population is believed to be
small and declining due to destruction of its forest habitat.

Significance to humans

The Tupi, an indigenous population in Brazil, gave the ja-
camar its name. It is derived from a Tupi word, jacama-ciri.
Over the years, people in the region have given this popular
bird nicknames such as “bico-de-agulha” (needle bill) and
“beija-flor grande” (big hummingbird).
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1. Paradise jacamar (Galbula dea); 2. Great jacamar (Jacamerops aurea); 3. Rufous-tailed jacamar (Galbula ruficauda); 4. Coppery-chested jaca-
mar (Galbula pastazae); 5. Green-tailed jacamar (Galbula galbula); 6. Yellow-billed jacamar (Galbula albirostris); 7. Three-toed jacamar (Jacamar-
alcyon tridactyla). (lllustration by Wendy Baker)
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Species

Rufous-tailed jacamar
Galbula ruficaudn

TAXONOMY
Galbula ruficauda Baron Cuvier, 1816.

OTHER COMMON NAMES
French: Jacamar a queue rousse; German: Rotschwanz-
Glanzvogel; Spanish: Jacamar Comun.

PHYSICAL CHARACTERISTICS
9 in (23 cm); 2 in (51 mm) slender bill. Metallic green upper
parts, white or buff patch on throat, rufous or reddish underside.

DISTRIBUTION
Very common from southern Mexico to northern Argentina,

including Brazil, Colombia, and Ecuador. Also found in
Trinidad and Tobago.

HABITAT
Forest edge, woodland, thickets, and near streams and rivers.

BEHAVIOR
Live in pairs, prefer to hunt from low shrubbery.

Galbula ruficauda

Resident

Family: Jacamars

accounts

FEEDING ECOLOGY AND DIET
Prefers flying insects, like most jacamars. Catches prey in mid-
air and batters it against a branch before consuming it.

REPRODUCTIVE BIOLOGY

Lays one to four white eggs in ground-hole nest cavity. Incu-
bation is 20-23 days. Chicks emerge from nest after 21-26
days. Both sexes incubate, and care for chicks.

CONSERVATION STATUS
Not threatened; widespread and common, adapts to many dif-
ferent habitats.

SIGNIFICANCE TO HUMANS
None known. ¢

Green-tailed jacamar
Galbula galbula

TAXONOMY
Gualbula galbuln Linnaeus, 1766.

Galbula galbula

Resident
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OTHER COMMON NAMES
French: Jacamar vert; German: Griinschwanz-Glanzvogel;

Spanish: Jacamar de Cola Verde.

PHYSICAL CHARACTERISTICS

8 in (20 cm); 2 in (51 mm) slender bill. Metallic green upper-
parts, white or buff patch on throat, tail shorter and more
rounded than other species, with green on top and dusky blue
underneath.

DISTRIBUTION
Brazil, Colombia, the Guianas, and Venezuela.

HABITAT
Forest edge, woodland, usually close to water.

BEHAVIOR
Like rufous-tailed jacamar, they prefer lower shrub perches for
hunting.

FEEDING ECOLOGY AND DIET
Prefer butterflies and dragonflies. Catches prey in mid-air and
batters it against a branch before consuming it.

REPRODUCTIVE BIOLOGY

Lays one white eggs in ground-hole nest cavity. Incubation is
20-23 days. Chicks emerge from nest after 21-26 days, covered
in white down. Both sexes incubate and care for chicks.

CONSERVATION STATUS
Not threatened.

SIGNIFICANCE TO HUMANS
None known. ¢

Great jacamar
Jacamerops aurea

TAXONOMY
Facamerops aurea Miiller, 1776.

OTHER COMMON NAMES
French: Grand jacamar; German: Breitmaul-Glanzvogel; Span-
ish: Jacamar Grande.

PHYSICAL CHARACTERISTICS

The largest jacamar: 12 in (30 cm) long, with thick, slightly
curved bill. Metallic green upperparts, white narrow band on
throat, rufous underside, with bluish black underside of tail.

DISTRIBUTION
Venezuela, Ecuador, Costa Rica, Bolivia, and Amazonian Brazil.

HABITAT
Riverine forest, lowlands.

BEHAVIOR
Quieter and slower moving than other jacamar species. Known
for its mournful-sounding call.

FEEDING ECOLOGY AND DIET
Preys on flying insects. Catches prey in mid-air and batters it
against a branch before consuming it.

REPRODUCTIVE BIOLOGY
Lays one to four white eggs in ground-hole nest cavity. Incu-
bation is 20-23 days. Chicks emerge from nest after 21-26
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Jacamerops aurea

Resident

days, covered in white down. Both sexes incubate, and care for
chicks.

CONSERVATION STATUS
Not threatened.

SIGNIFICANCE TO HUMANS
None known. ¢

Three-toed jacamar
Jacamaralcyon tridactyla

TAXONOMY
Facamaralcyon tridactyla Vieillot, 1817.

OTHER COMMON NAMES
French: Jacamar tridactyle; German: Dreizehen-Glanzvogel;
Spanish: Jacamar Tridictilo.

PHYSICAL CHARACTERISTICS

7 in (18 cm); 0.7 oz (20 g). Has three toes, two facing forward
and one back; dark grayish green plumage and a chestnut-
brown head.

DISTRIBUTION
Southeastern Brazil.

HABITAT
Open woodland, lowlands.
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Family: Jacamars

Jacamaralcyon tridactyla

Resident

Galbula pastazae

Resident

BEHAVIOR
Similar to kingfishers in hunting behavior, color, and beak shape.

FEEDING ECOLOGY AND DIET
Prefers flying insects. Perches on tall grasses at the edge of for-
est to watch for prey, then darts out and catches it in mid-air.

REPRODUCTIVE BIOLOGY

Lays one to four white eggs in ground-hole nest cavity. Some-
times nests colonially. Incubation is 20-23 days. Chicks emerge
from nest after 21-26 days, covered with white down. Both
sexes incubate, and care for chicks.

CONSERVATION STATUS

The only Endangered jacamar species, due to habitat loss from
agriculture and development. The current population is not
known, but has declined dramatically and is believed to exist in
very small numbers. Three-toed jacamars are protected in the
Caratinga Reserve in Brazil.

SIGNIFICANCE TO HUMANS
None known. ¢

Coppery-chested jacamar

Galbula pastazae

TAXONOMY
Galbula pastazae Taczanowski and Berlepsch, 1885.
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OTHER COMMON NAMES
French: Jacamar des Andes; German: Kupferglanzvogel; Span-
ish: Jacamar Cobrizo.

PHYSICAL CHARACTERISTICS

9 in (23 cm) long. Heavier 2 in (51 mm) bill. Metallic green
upperparts, dark rufous throat, copper tail, distinctive yellowish
orange eye ring.

DISTRIBUTION
Colombia, Ecuador, and Amazonian Brazil.

HABITAT
Lives in the highest forest elevation of all jacamar species.

BEHAVIOR
Alert hunter, similar to other jacamars. Gives a series of three
to five loud calls.

FEEDING ECOLOGY AND DIET
Diverse variety of flying insects. Prefers to hunt from one fa-
vorite perch, capturing insects as they fly through the air.

REPRODUCTIVE BIOLOGY

Lays one to four white eggs in curved ground-hole nest cavity,
so eggs are out of view. Incubation is 20-23 days. Chicks
emerge from nest after 21-26 days, covered with white down.
Both sexes incubate and care for chicks.

CONSERVATION STATUS

Vulnerable; thin distribution, low population limited to a few
locations, primarily in Colombia and the east slope of the An-
des. Threatened by deforestation.
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SIGNIFICANCE TO HUMANS
None known. ¢

Paradise jacamar
Galbula dea

TAXONOMY
Galbula dea Linnaeus, 1758.

OTHER COMMON NAMES
French: Jacamar a longue queue; German: Paradeisglanzvogel;
Spanish: Jacamar de Cola Larga.

PHYSICAL CHARACTERISTICS

12 in (30 cm) long; 2 in (51 c¢m) slender bill. Metallic bluish
black color on upper and lower body, contrasting white patch
on throat, long elegant tail.

DISTRIBUTION
Amazonian Brazil, the Guianas, Peru, Bolivia, Venezuela, and
Ecuador.

HABITAT
Forest and forest edge or upland woodland.

BEHAVIOR

Hunts alone, in pairs, or in groups of three, may join canopy
flocks.

Galbula dea

Resident
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FEEDING ECOLOGY AND DIET
Prefers butterflies and dragonflies. Perches on a branch, then
darts out to capture prey in mid-air.

REPRODUCTIVE BIOLOGY

Lays one to four white eggs in ground-hole nest cavity. Incu-
bation is 20-23 days. Chicks emerge from nest after 21-26
days, covered in white down. Both sexes incubate, and care for
chicks.

CONSERVATION STATUS
Not threatened.

SIGNIFICANCE TO HUMANS
None known. &

Yellow-billed jacamar
Galbula albirostris

TAXONOMY
Galbula albirostris Latham, 1790.

OTHER COMMON NAMES
English: Blue-cheeked jacamar; blue-necked jacamar; French:

Jacamar a bec jaune; German: Gelbschnabel-Glanzvogel; Span-
ish: Jacamar de Pico Amarillo.

Galbula albirostris

Resident
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PHYSICAL CHARACTERISTICS

7.5 in (19 cm) long. The only jacamar species with a yellow
bill. Metallic green on upperparts, purplish brown head, white
patch on throat, rufous on underparts and tail. Feet and eye
ring are yellow.

DISTRIBUTION
Amazonian Brazil, the Guianas, Peru, Venezuela, Colombia,
and Ecuador.

HABITAT
Prefers forest interior more than most jacamars.

BEHAVIOR
Often joins mixed flocks of other bird species.

Family: Jacamars

FEEDING ECOLOGY AND DIET
Prefers butterflies and dragonflies. Captures flying insects
while hunting from a perch.

REPRODUCTIVE BIOLOGY

Lays one to four white eggs in ground-hole nest cavity. Incu-
bation is 20-23 days. Chicks emerge from nest after 21-26
days, covered with white down. Both sexes incubate, and care

for chicks.

CONSERVATION STATUS
Not threatened.

SIGNIFICANCE TO HUMANS
None known. &
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Puffbirds

(Bucconidae)

Class Aves

Order Piciformes
Suborder Galbulae
Family Bucconidae

Thumbnail description

Small to medium-sized birds, usually with short
tails, rounded wings, and fairly robust bills;
some are more streamlined

Size
5.12-11.42 in (13-29 cm); 0.49-3.74 oz
(14-106 g)

Number of genera, species
7 genera, 32 species

Habitat
Dry and humid forest, and wooded savanna

Conservation status
Near Threatened: 1 species

Distribution

Central America and South America south to northern Argentina

Evolution and systematics

Palaeontological evidence suggests that puffbirds may have
arisen from a rather ancient lineage. Certainly fossils of a sim-
ilar family of birds, named Primobucconidae because they
seem closest to modern puffbirds, have been found in wide-
spread Eocene deposits, and are even tentatively identified
from Europe. It seems clear that small non-passerines simi-
lar to puftbirds were dominant perching birds of the Eocene
in both hemispheres.

Despite vacillations regarding the overall taxonomic place-
ment of puffbirds, their closest relatives have never been in
doubt: a convincing array of morphological features indicates
a link with jacamars (Galbulidae). The two families are tradi-
tionally combined to form the Galbulae, a suborder within
Piciformes. They differ in bill shape, general comportment,
the form of the spinal cord (puftbirds exhibit Piciforme de-
sign, jacamars that of Coraciiformes), and number of ribs.

The relationship between these two families and other Pi-
ciformes and Coraciiformes is controversial. The association
between puftbirds and other Piciforme taxa is apparently
weak, supported by few characters, and discounted by an equal

Grzimek’s Animal Life Encyclopedia

number of features that suggest a Coraciiforme origin. It
seems safer to treat the Galbulae in an order of its own (Gal-
buliformes). The generic structure of Bucconidae is contested
and needs review as of 2002.

Physical characteristics

The name puftbird is applied to the family because of an
unusual propensity of its members to puff up their feathers
when alarmed. Even when not alarmed they seem large-
headed and large-eyed, with robust, slightly curved or hook-
tipped bills. Puffbird wings tend to be short and rounded
(there are 10 primaries and 12 rectrices), and their tails tend
to be short and narrow, though broader and longer in some
nunbirds (Monasa). Plumage is soft and loose. Feet are small
and zygodactylous (two toes before and two behind), with the
first and fourth digits permanently reversed. The most di-
vergent species is the swallow-winged puftbird (Chelidoptera
tenebrosa), which has more tapered wings and a shorter bill
than other family members.

Unlike jacamars with their gaudy garb, puffbird plumage
lacks colorful tones or iridescence. Nevertheless, most have
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Puffbird nest. (lllustration by Dan Erickson)

very striking plumage patterns, such as sharply demarcated
breast bands, or streaked and spotted underparts. Puffbirds
are generally sexually monomorphic: only two species of
Malacoptila exhibit sex-related plumage differences, and in one
of these the variation is minor.

Distribution

The puftbird family is essentially Neotropical, its north-
ernmost limit tallying with the extent of humid forest in
southern Mexico. Likewise, it extends no further south than
Paraguay and northern Argentina, the southern outposts of
tall forest and dry woodland. Between these extremes, puff-
birds are absent from all islands beyond the continental shelf,
suggesting that they do not disperse well over water. They
reach their greatest diversity in northern South America, par-
ticularly Amazonia; no fewer than 70% of puftbirds occur in
Brazil. Their arboreal nature ties their distribution roughly
to that of evergreen or deciduous woodland, although no
species has adapted to the southern beech (Nothofagus) forests
of Chile and Argentina.
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Habitat

Puftbirds are exclusively arboreal when foraging. While
the majority inhabit lowland humid forest, they are not deep-
forest species. Most are apparently birds of forest edge, tree-
fall gaps, streamsides, lakesides, and clearings, where
horizontal perches are abundant and tangled vines tumble
from the canopy to the lower strata. However, this conclu-
sion might sometimes result from observational bias: it is pos-
sible that species, particularly those generally confined to the
canopy, are more difficult to find in continuous forest than at
gaps or streams, where a better view is afforded of the for-
est’s upper levels. Some of these species might range largely
undetected across forest canopies.

Several species of puftbird have adapted to semi-arid habi-
tat or open woodland. A few more occupy foothill and sub-
montane forest in the Andes. Most of these reach only the
3,280-ft (1,000-m) contour, but the black-streaked puftbird
(Malacoptila fulvogularis) has been recorded up to 7,550 ft
(2,300 m), and the white-faced nunbird (Hapaloptila castanea)
to 9,500 ft (2,900 m). Habitat choice depends on a complex
interaction of environmental factors, including competition
with related and unrelated birds. For example, the rufous-
capped nunlet (Nonnula ruficapilla) is confined to bamboo or
riverine regrowth in some areas, but is much more general in
its habitat selection in others.

Behavior

Puffbirds, to varying degrees, are sit-and-wait predators
that perch motionless for prolonged periods, searching their
surroundings for movement. Their stillness renders them dif-
ficult to locate, and this presumably benefits them in terms
of concealment from predators and prey alike. Nunbirds are
more active and noisy than most, and groups often draw at-
tention to themselves by bickering, chorusing, and more fre-
quently switching perching position.

The flight of most puftbirds is quick and direct on whirring
wings. Nunbirds behave slightly differently, often interspers-
ing series of wingbeats with glides, and sometimes wheeling
briefly under the canopy. Flight pattern and fuller tail shape
derive from the more aerial foraging niche. The most aerial
of all puffbirds, however, is the swallow-winged puffbird. This
species perches conspicuously at the pinnacle of trees, or on
high bare branches, and frequently launches itself to catch fly-
ing insects with great skill and maneuverability. It finds all its
food on the wing.

Most puftbirds appear to defend year-round territories, us-
ing vocalizations to signal their presence, attract mates, and
deter rivals. Although they are generally solitary birds, some
occur in small groups, presumably extended family parties.
Group-living nunbirds give cacophonous semi-coordinated
choruses, while some pair-living species, such as the white-
eared puftbird (Nystalus chacuru), sing loud coordinated duets.
Very few reports of seasonal movements have emerged. At
the upper edge of altitudinal limits, or the southernmost ex-
tent of some species ranges, minor migrations may occur in
response to seasonal conditions.
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Feeding ecology and diet

So reclusive are their lifestyles that little has been reported
about the diet of most puftbirds. It seems that all are pre-
dominantly insectivorous, with at least the swallow-winged
puftbird being entirely so. Most species take other arthropods,
and several have been reported to eat lizards, small snakes,
and frogs. Some puftbirds take advantage of marauding troops
of primates or oropendolas, following them through the for-
est and pursuing prey that is forced to flee, drop, or other-
wise abandon camouflage. For the same reason, some species
also attend ant swarms, and nunbirds are often noted accom-
panying mixed-species flocks of birds passing through the
canopy or mid-levels, although this latter tactic is probably
adopted as much to reduce predation pressure as to increase
foraging efficiency.

The importance of vegetable matter in puffbird diets is
low, but some species have been reported taking fruit, berries,
and buds. Fruit consumption seems greatest in higher-
altitude species such as the lanceolated monklet (Mi-
cromonacha lanceolata) and white-faced nunbird.

Reproductive biology

Most puffbirds are monogamous, defending pair territo-
ries year round, and breeding at varying seasons throughout
their ranges depending on rainfall patterns. Nunbirds breed
cooperatively in groups of up to five, and the aberrant swal-
low-winged puffbird appears to breed in non-territorial
groupings.

From the available data it seems that some genera
(Notharchus, Bucco, and Hypnelus) usually occupy cavities ex-
cavated in arboreal termitaria (ant beds), while others (Nys-
talus, Monasa, and Chelidoptera) habitually dig terrestrial
burrows into sand or soil. In intermediate cases (Malacoptila
and Nonnula), both types of site have been reported. Nesting
in tree holes is inconclusively documented, but at least one
species is known to use the abandoned mud nests of pale-
legged horneros (Furnarius leucopus).

Nests are usually excavated by both members of the pair,
cavities being of variable length and terminating in a rounded
chamber without lining. Ground nests are dug at a shallow
angle into flat or gently sloping terrain. Smaller species may
complete burrows only 20 in (50 cm) long; larger species may
dig for 60 in (150 cm). In some species, a frame of leaves
around the entrance is thought to function as camouflage. In
black-fronted nunbirds (Monasa nigrifrons) at least, a pile of
leaves is regularly tossed over the nest hole to conceal it;
there are reports from the closely related black nunbird (M.
atra) of an antechamber—a tunnel running under leaves to
the entrance.

Puffbird eggs are relatively small, dull or glossy white, and
normally produced in clutches of 2-3. The incubation period
is about 15 days in swallow-winged puftbirds. A period of two
days is thought to elapse between the laying of each egg. Both
sexes incubate, and no puftbird species raises more than one
brood per year.
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A white-eared puffbird (Nystalus chacuru) with its insect prey. (Photo
by Doug Wechsler/VIREO. Reproduced by permission.)

Chicks hatch blind and naked, but are remarkably mobile.
Within the first day they crawl to the cavity entrance, thus
allowing the adults to deliver food without entering. The male
apparently contributes entirely to brooding in the first few
days after hatching, the female carrying out all provisioning
at this time. After about nine days, brooding is no longer nec-
essary, but the female continues to feed the chicks far more
than the male. The fledging period is 20-30 days. Young puff-
birds probably remain on the natal territory for almost a year
in some cases. Groups of up to five nunbirds have been
counted attending an active nest, but it is not clear whether
this entails a dominant pair accompanied by offspring from
previous broods.

Conservation status

In general, puftbird populations must be declining through-
out South and Central America simply because the area of
standing forest is shrinking, although any species with a real
predilection for edge habitats might be faring rather better. The
swallow-winged puftbird has probably increased in numbers
with the opening up of Amazonian forests by man. No species
is currently considered threatened, and only the sooty-capped
puffbird (Nystactes noanamae) is classified as Near Threatened.
This species is confined to the Chocé Endemic Bird Area in
western Colombia, where it is generally uncommon. Recent
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A pair of white-whiskered puffbirds (Malacoptila panamensis) perch
near each other in Ecuador. (Photo by Steven Holt/VIREO. Reproduced
by permission.)
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records come from very few sites, although much of its poten-
tial range awaits thorough exploration.

Significance to humans

Their insectivory, apparent lethargy, infrequent singing, and
dull coloration make puftbirds unsuitable pets and they rarely
appear as cage birds. Their somber aspect gives rise to com-
mon names such as “nunbirds” and “monklets.” They thus have
almost no significance to humans apart from being the frequent
brunt of insults in the literature. Many observers, from the dis-
tant past to the present, have described puftbirds as either stu-
pid or lazy because they perch motionless for such long periods
and allow men with guns or slingshots to approach closely.
These derogatory terms are rather unfairly leveled at puffbirds
because stillness is an integral part of their foraging niche and
antipredator response. Moreover, the lightning dashes they
make across fairly long distances to snatch mobile insects are
indication that they are alert and effective hunters.
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. Black-fronted nunbird (Monasa nigrifrons); 2. Lanceolated monklet (Micromonacha lanceolata); 3. Collared puffbird (Bucco capensis);
. Rufous-capped nunlet (Nonnula ruficapilla); 5. Swallow-winged puffbird (Chelidoptera tenebrosa); 6. White-eared puffbird (Nystalus chacuru);
. White-necked puffbird (Notharchus macrorhynchos); 8. White-whiskered puffbird (Malacoptila panamensis). (Illustration by Dan Erickson)
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Species

White-necked puftbird

Notharchus macrorbynchos

TAXONOMY

Bucco macrorbynchos J. F. Gmelin, 1788, Cayenne. Forms a su-
perspecies with N. swainsoni of the Brazilian Atlantic forest.
Two subspecies.

OTHER COMMON NAMES
French: Tamatia a gros bec; German: Weifihals-faulvogel;
Spanish: Buco Picogordo.

PHYSICAL CHARACTERISTICS

11 in 25 cm); 2.9-3.7 oz (81-106 g). Black upperparts and
broad chest band, white forehead, collar, throat and belly.
Variable dark barring on flanks. Bill and feet black.

DISTRIBUTION

N. m. byperrbynchus: Mexico south to Venezuela, Colombia,
Ecuador, eastern Peru, northern Bolivia, and western Brazil; N.
m. macrorhynchos: eastern Venezuela, the Guianas, and northern
Brazil south to the Amazon.

HABITAT
Humid to semiarid forest, open woodland, clearings, and plan-
tations (0-3,940 ft [0~1,200 m)]).

Notharchus macrorhynchos

Resident

106

Vol. 10: Birds Il

accounts

BEHAVIOR
Pair territorial and sedentary; generally found perching stolidly
on high open branches, but otherwise inconspicuous.

FEEDING ECOLOGY AND DIET
Hunts at all levels, from ant swarms to upper canopy, preying
on large insects and small vertebrates; some vegetable matter.

REPRODUCTIVE BIOLOGY

Nests excavated by both pair members in arboreal termitaries,
usually 40-50 ft (12-15 m) up (occasionally 10-60 ft [3-18 m]).
Holes in the ground or in trees are also reported.

CONSERVATION STATUS
Not threatened: scarce in Central America, widespread and of-
ten fairly numerous in South America.

SIGNIFICANCE TO HUMANS
None known. &

Collared puffbird

Bucco capensis

TAXONOMY
Bucco capensis Linnaeus, 1766, Cape of Good Hope; error = the
Guianas. Monotypic.

OTHER COMMON NAMES
French: Tamatia a collier; German: Halsband-faulvogel; Span-
ish: Buco Musid.

PHYSICAL CHARACTERISTICS

7.5 in (19 cm), 1.6-2.2 oz (46-62 g). Dumpy, with large head
and short tail. Sides of face bright orange; rest of upperparts
rufous, finely barred darker. Complete black collar forms band
across chest, bordered buffy on nape. Underparts white, grad-
ing to rich bufty on lower flanks. Bill robust and orange; eye
orange.

DISTRIBUTION

Widespread in Amazon basin from eastern Ecuador and south-
eastern Colombia; east to southern Venezuela, the Guianas and
northern Brazil; south to southeastern Peru and northern Mato
Grosso.

HABITAT

Lower to mid strata of tall humid forest, also dry hilly country,
bamboo bordering rivers, and varzea; 0-5,580 ft (0-1,700 m).

BEHAVIOR
Still-hunts from horizontal perches; inconspicuous and tame.
Distinctive vocalization given mainly before dawn.

FEEDING ECOLOGY AND DIET
Large insects (beetles, orthopterans, cicadas) and small verte-
brates (lizards, snakes, frogs) taken from ground or foliage.

REPRODUCTIVE BIOLOGY
Excavates nests in arboreal termitaria.
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Family: Puffbirds

Bucco capensis

Resident

Nystalus chacuru

Resident

CONSERVATION STATUS
Not threatened. Uncommon (or at least infrequently observed)
but widespread, occurring in several protected areas.

SIGNIFICANCE TO HUMANS
None known. ¢

White-eared puffbird

Nystalus chacuru

TAXONOMY
Bucco chacuru Vieillot, 1816, Paraguay. Two subspecies recog-
nized.

OTHER COMMON NAMES
French: Tamatia chacuru; German: Weifiohr-faulvogel; Span-
ish: Buco Chacurd.

PHYSICAL CHARACTERISTICS

8.3-8.7 in (21-22 cm); 1.7-2.3 oz (48-64 g). Upperparts
brown, finely spotted and barred paler. Large pale ear-covert
spot bordered below by blackish patch extending toward nape;
white on forehead extending to narrow pale coronal stripe.
Underparts ochraceous. Large bill reddish.

DISTRIBUTION

N. c. uncirostris: eastern Peru, eastern Bolivia, and extreme
western Brazil; N. ¢. chacuru: northeastern, eastern, and south-
ern Brazil; eastern Paraguay; and northeastern Argentina.
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HABITAT

Tropical dry forest, clearings and pastures, open woodland, sa-
vanna with scattered trees, even suburban areas where suitably
wooded.

BEHAVIOR
Still-hunts from perches (including posts and wires) between
ground level and upper canopy.

FEEDING ECOLOGY AND DIET
Eats mainly arthropods caught aerially or on the ground, but
occasionally takes small vertebrates (lizards).

REPRODUCTIVE BIOLOGY
Nests at the ends of cavities excavated in level ground or
banks; 2—4 eggs are laid.

CONSERVATION STATUS

Not threatened. A common bird in much of southeastern and
central Brazil. Although less common elsewhere, the species is
nevertheless secure, especially because it is favored by defor-
estation.

SIGNIFICANCE TO HUMANS
None known. ¢

White-whiskered puftbird

Malacoptila panamensis

TAXONOMY
Malacoptila panamensis Lafresnaye, 1847, Panama. Four sub-
species recognized.

107



Family: Puffbirds

Malacoptila panamensis

Resident

OTHER COMMON NAMES
French: Tamatia de Lafresnaye; German: Weifiziigel-faulvogel;
Spanish: Buco Barbon.

PHYSICAL CHARACTERISTICS

7.1-8.3 in (18-21 cm); 1.2-1.6 oz (33-46 g). Male mainly ru-
fous, with white ‘whiskers’; belly and flanks streaked blackish
and white. Female similar, but duller brown on head and up-
perparts. Bill dark with basal two-thirds of lower mandible yel-
low; eyes red.

DISTRIBUTION

M. p. inornata: southeastern Mexico to western Panama; M. p.
panamensis: southwestern Costa Rica to northwestern Colom-
bia; M. p. magdalenae: west-central Colombia. M. p. poliopis:
southwestern Colombia and western Ecuador.

HABITAT

Occurs in lower strata of primary and secondary humid forest
and adjacent shady pastures; often perches by small openings
such as trails.

BEHAVIOR
Sedentary on year-round pair territories. Perches immobile and
inconspicuous for long periods.

FEEDING ECOLOGY AND DIET

Still-hunts from horizontal perches, consuming large arthro-
pods, especially grasshoppers; small reptiles and amphibians are
also taken. Sometimes attends ant swarms or mixed-species

flocks.
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REPRODUCTIVE BIOLOGY

Nest burrows are dug in level or sloping ground, or in arboreal
termitaries; occasionally uses tree holes. Same hole can be used in
successive breeding attempts. Two to three eggs are laid; incuba-
tion period unknown but fledging period is about 20 days.

CONSERVATION STATUS

Not threatened. Although rare in the northern portion of its
range, it is common in southern Costa Rica and parts of west-
ern Colombia and Ecuador.

SIGNIFICANCE TO HUMANS
None known. &

Lanceolated monklet
Micromonacha lanceolata

TAXONOMY
Bucco lanceolata Deville, 1849, Pampa del Sacramento, upper
Ucayali River, Peru. Monotypic.

OTHER COMMON NAMES
French: Barbacou lanceolé; German: Streifen-faulvogel; Span-
ish: Monjita Lanceolata.

PHYSICAL CHARACTERISTICS
5.1-5.9 in (13-15 cm); 0.67-0.78 oz (19-22 g). Warm brown
upperparts, scaled buffy. Whitish nasal tufts and chin feathers,

Micromonacha lanceolata

Resident
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white loral patch (bordered black) extending across forehead.
White underparts heavily streaked black, except for central
belly; undertail coverts buffy. Bill black and iris brown.

DISTRIBUTION

Western Costa Rica, west-central Panama; also from south-
western Colombia to western Ecuador and west-central
Colombia to northern Bolivia.

HABITAT

At all strata (but usually low down) and most often at borders
of primary and secondary humid forest at 980-6,890 ft
(300-2,100 m).

BEHAVIOR

Principally solitary, although pairs are probably sedentary and
territorial. Usually found sitting unobtrusively at forest edges
or sometimes accompanying mixed-species flocks.

FEEDING ECOLOGY AND DIET
Hunts insects from perches and is known to eat berries, at least
seasonally.

REPRODUCTIVE BIOLOGY
Nest is placed at end of a 16-in (40-cm) tunnel into a bank.
Clutch contains two eggs; estimated incubation period 15 days.

CONSERVATION STATUS
Not threatened. Nowhere common, but widespread and
thought to be secure.

SIGNIFICANCE TO HUMANS
None known. ¢

Rufous-capped nunlet
Nonnula ruficapilla

TAXONOMY
Lypornix ruficapilla Tschudi, 1844, Peru. Four subspecies cur-
rently recognized.

OTHER COMMON NAMES
French: Barbacou a couronne rousse; German: Grauwangen-
faulvogel; Spanish: Monjita coronada.

PHYSICAL CHARACTERISTICS

5.3-5.5 in (13.5-14 cm); 0.49-0.78 oz (14-22 g). Small with fine
bill. Chestnut crown; face, nape, and sides of breast gray. Up-
perparts brown, more rufous on underparts with whitish belly.

DISTRIBUTION

N. 7. rufipectus: northeastern Peru; N. 7. ruficapilla: eastern Peru
and western Brazil south of the Amazon; N. r. nattereri: north-
ern Brazil, Mato Grosso, and northern Bolivia; N. 7. inundata:
eastern Pard, Brazil.

HABITAT

Mid-levels and undergrowth in humid forest edges, secondary
forest, streamside forest, and igap6. In most of range associated
with either bamboo or riverine regrowth.

BEHAVIOR
Singles (or quite often pairs together) usually found sitting qui-
etly in low vegetation where they sally for food.

FEEDING ECOLOGY AND DIET
Apparently exclusively insectivorous.
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Nonnula ruficapilla

Resident

REPRODUCTIVE BIOLOGY
No information. Other members of genus reported to nest in
holes in banks or trees.

CONSERVATION STATUS
Not threatened. The species seems fairly common in suitable
habitat.

SIGNIFICANCE TO HUMANS
None known. ¢

Black-fronted nunbird

Monasa nigrifrons

TAXONOMY
Bucco nigrifrons Spix, 1824, Rio Solimdes, Brazil. Two sub-
species recognized.

OTHER COMMON NAMES
French: Barbacou unicolore; German: Schwarzstirntrappist;
Spanish: Manja Unicolor.

PHYSICAL CHARACTERISTICS

10.2-11.4 in (26-29 cm); 2.4-3.5 oz (68-98 g). Relatively slender
and long tailed for a puffbird, entirely sooty black, darker
around bill and paler ventrally. Bill bright red and legs black.

DISTRIBUTION

M. n. nigrifrons: southeastern Colombia, eastern Ecuador, east-
ern Peru, much of Amazonian Brazil; M. n. canescens: eastern
Bolivia.

109



Family: Puffbirds

Vol. 10: Birds Il

Monasa nigrifrons

Resident

HABITAT

Strong affinity to tall forest or regrowth on lakesides, river-
sides, and floodplains; also igapé and varzea, but generally ab-
sent from terra-firme forest.

BEHAVIOR
Group territorial, up to six individuals constantly foraging to-
gether noisily, often conspicuous in mixed-species foraging

flocks.

FEEDING ECOLOGY AND DIET

Groups perch from lower strata to subcanopy, primarily taking
insect prey (Lepidoptera, Orthoptera, Hymenoptera) in flight,
but regularly from ground or foliage. Also reported catching
small lizards, and following army ant swarms and primate
troops to feed on flushed prey.

REPRODUCTIVE BIOLOGY

Lays about 3 eggs in nest burrows dug into level or slightly
sloping ground. Incubation and fledging periods unknown.
Presumed to be a cooperative breeder as groups visit nest area.

CONSERVATION STATUS
Not threatened. A common bird throughout most of its range.

SIGNIFICANCE TO HUMANS
None known. ¢
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Swallow-winged puffbird

Chelidoptera tenebrosa

TAXONOMY
Cuculus tenebrosus Pallas, 1782, Surinam. Three subspecies.

OTHER COMMON NAMES
English: Swallow wing; French: Barbacou a croupion blanc;
German: Schwalben-faulvogel; Spanish: Buco Golondrina.

PHYSICAL CHARACTERISTICS

5.5-5.9 in (14-15 cm); 1.1-1.5 oz (30-41.5 g). Quite small with
relatively pointed wings. Mostly sooty black, with large white
area on lower back, and chestnut on lower underparts. Bill
short and black.

DISTRIBUTION

C. t. pallida: northwest Venezuela; C. t. tenebrosa: Venezuela
(except northwest), eastern Colombia and the Guianas south to
eastern Ecuador, eastern Peru, Amazonian Brazil, and northern
Bolivia; C. t. brasiliensis: coastal southeastern Brazil.

HABITAT

Recorded in wide variety of mostly open habitats 0-5,740 ft
[0-1,750 m]), but prefers open sandy areas with scattered trees
and bushes near forest.

Chelidoptera tenebrosa

Resident
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BEHAVIOR

Spends most time in pairs or small groups, perched high up in
bare branches of emergent trees or other vantage points, from
which it flies to catch prey. It can stay aloft for prolonged peri-
ods, leisurely circling, stalling, then swooping after passing prey
before gliding to a perch. In flight it vaguely resembles a martin
(Hirundinidae) or, more closely, a wood swallow (Artamidae).

FEEDING ECOLOGY AND DIET

Diet is entirely composed of bees, wasps, flying ants (Hy-
menoptera), alate termites (Isoptera), and other insects caught
and consumed in flight.

Family: Puffbirds

REPRODUCTIVE BIOLOGY

One to two eggs laid in cavity at end of burrow dug into level
sand or earth banks, frequently beside rivers. Incubation and
nestling periods undocumented.

CONSERVATION STATUS
Not threatened. Common and conspicuous throughout much
of range, and favored by moderate deforestation.

SIGNIFICANCE TO HUMANS
None known. ¢

Resources

Books

del Hoyo, J., A. Elliott, and J. Sargatal, eds. Handbook of the
Birds of the World. Vol. 7, Jacamars to Woodpeckers. Barcelona:
Lynx Edicions, 2002.
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Sclater, P. L. A Monograph of the Jacamars and Puffbirds,
London: R. H. Porter, 1882.

Foseph Andrew Tobias, PhD
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A
Barbets
(Capitonidae)

Class Aves
Order Piciformes
Family Capitonidae

Thumbnail description

Small to medium-sized, colorful, thick-billed,
large-headed and short-tailed birds; noticeable
bristles around bill; tongue sometimes forked or
brush-tipped; foot zygodactyl, two toes pointing
backwards

Size
3.2-13.8 in (8-35 cm); 0.3-7.2 oz (8.5-203 g)

Number of genera, species
13 genera, 92 species

Habitat

Mostly tropical forest and forest edge, with some
species (including most African ones) thriving in
secondary forest, parkland, and even suburbs
with many ornamental trees; a few live in drier,
thornbush habitats with large termite mounds.

Distribution

Conservation status
Endangered: 1 species; Near Threatened: 9
species.

Evolution and systematics

The order Piciformes includes barbets, toucans, hon-
eyguides, and woodpeckers—on the face of it a varied group
but, on closer examination, a range of birds with common
characteristics. The toucans and barbets are particularly
closely related and share a number of physical features: the
tooth-edged bills of toucans are rather like elongated, exag-
gerated forms of the heavy barbet bills, although the small-
est barbets, such as tinkerbirds, have much smaller and simpler
bills. Toucans and some barbets are essentially fruit-eaters,
with a pivotal role in the dispersal of tree seeds in forests. Al-
most all barbets can excavate nest holes in trees, as do wood-
peckers. Of these various families the barbets are the most
generalized. Perhaps small species long ago (12-20 million
years ago) gave rise to woodpeckers and honeyguides. Amer-
ican toucans and barbets more certainly arose from a com-
mon ancestor some 10 million years ago, but the toucans have
become more widespread in range (both to the north and the
south of the barbets) and habitat choice. It has been said that,
in evolutionary terms, the toucans “left the barbets behind”
as they developed while the barbets stayed put in the old,
tried-and-tested form.

Physical characteristics

All barbet species perch and climb well and have the two toes
forward, two toes back foot structure that allows for an espe-
cially good grip on wide branches. This is a grasping or perch-
ing rather than climbing foot, and in climbing a near-vertical
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Northern South America and southern Central America; sub-Saharan Africa; south
and Southeast Asia

branch the outer toe may be swung forwards or sideways to
give a better purchase. Barbets do not support themselves on
their tail feathers, as do woodpeckers, except during brief spells
when they are excavating their nests. Unlike woodpeckers, bar-
bets do not have a long, thin, sticky tongue that can be ex-
tended and inserted into ant nests, although a few woodpecker
species share the brush-tipped tongues of many barbets.

The bill is stout and strong, quite stubby but solid in the
smaller species and rather elongated and pointed in the big-
ger ones. It usually has several tufts of bristles at the base.
These can be flattened against the bill and opened up to avoid
damage when the bird is pecking or excavating wood, but their
precise function is unclear. Some barbet bills are extremely
like toucanet bills, the cutting edge of the prominently
grooved upper mandible being saw-toothed, but barbet bills
are not flattened nor usually keeled in the same way as the
larger toucans’ extravagant beaks. In many species they are
nevertheless used in displays, being brightly colored or con-
trastingly pale against a dark face.

Neotropical barbets always show marked sexual differences
in color or pattern, but males and females are usually alike in
Africa and Asia. Many African species are largely black and
white with patches of red, yellow, or both in dramatic pat-
terns. African crested and ground barbets are dark above
with bold white spots in a rather random, untidy, spangled
pattern. Their tails are also black with white or yellowish
spots, with a touch of red at the base. The brown barbets of
Africa and Asia are, by contrast, mostly dull and weakly
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A red-crowned barbet (Megalaima rafflesii) with its insect prey. (Photo
by T. Laman/VIREO. Reproduced by permission.)

marked, uniformly dark brown for the most part. The tin-
kerbirds of Africa, small and secretive birds of thick foliage,
are often strongly patterned, striped black and white or with
patches of red or yellow on the head, and vivid orange or yel-
low rumps: these color marks are often reflected in their
names. Asian barbets include many lovely green species, with
patterns of red, yellow, purple, brown, and blue in complex
bibs, caps, cheek marks, spots, and bars. South American
species are often gaudy and differ in appearance from the rest,
despite sharing the usual color palette of black, white, red,
and yellow. A number have orange breast shields or red breast
bands. One genus, Eubucco, contains several small species that
are predominantly bright green above, bright red on the head,
and red or yellow beneath, topped off by pale yellow bills.

Distribution

Barbets are found in greatest numbers and diversity in trop-
ical Africa; in the Americas they are fewer in species and have
a surprisingly restricted range. Asian barbets are also less var-
ied than the African ones. The 15 American barbets are mostly
lowland birds of the Amazon basin; only three extend into
Central America, in marked contrast with the related toucans.
Few spread south of the Amazon and, unlike toucans, there
are no southern barbets, and few that live in montane forest.

Barbets occupy most of Africa south of the Sahara, from
the Atlantic to Ethiopia and south to South Africa. In Africa,
barbets appear to have evolved during a long period of chang-
ing forest cover. As vast forests became split into discrete ar-
eas, so populations of barbets were isolated. These groups,
over time, developed into separate species as forest areas re-
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mained apart, each beyond the reach of weak-flying barbets
from other forest refuges. This characteristic of ever-
changing habitat also forced some barbets to occupy drier,
bushy places outside proper forest cover, not seen in barbets
elsewhere exceptin recent habitats such as orchards and towns
where conditions have quite incidentally been made accept-
able to fruit-eating forest birds.

Tropical Asian barbets are less well studied than the oth-
ers. Five species live in peninsular India, four in Sri Lanka,
and five or six in northern India and Nepal, but Southeast
Asia has a greater variety. Sumatra has eight species, Java six,
and Borneo nine; in all, 21 of 26 Asian barbets are in South-
east Asia. This variety within a spectacular family is wonder-
ful, but its future is surely bleak as forest cover is being
destroyed at an unprecedented (and still accelerating) rate. No
barbets are found east of Wallace’s Line or in Sulawesi: no
islands east of Bali have barbets.

Habitat

Lowland tropical forest is typical barbet habitat, especially
in Asia and Central and South America. They are often as-
sociated with fruiting trees, and many species of ornamental
tree that produce copious fruits attract barbets into gardens,
towns, and even city parks, particularly in Asia and Africa,
where cities such as Nairobi and Harare host barbets all year
round. They live in a variety of artificial woodlands, too, from
pine to coconut plantations. Dead wood is important for bar-
bets to excavate nesting holes, which they also use for roost-
ing all year round. Over-managed woodland is not really
suitable for them.

In East Africa several closely related species live in thorn
thickets and bushy places on the fringe of the great wide-open
plains, often associated with big termite mounds. In such
places D’Arnaud’s barbets (Trachyphonus darnaudii) are fre-
quently seen foraging around thickets, ditches, and outbuild-
ings alongside safari lodges, becoming quite bold and
confiding. Professor Grzimek must have often seen and heard
these lively birds in his camps in and around the Serengeti in
Tanzania, unaware of the subsequent debate over their pre-
cise classification, as this is a species that has been “split” into
two or three in more recent studies. Crested barbets (7ra-
chyphonus vaillantii) are particularly common around termite
mounds in open savanna woodland and thornbush, foraging
about the tall earthy piles and perching openly upon them in
pairs. Where the two occur together, D’Arnaud’s prefers the
flatter, open spaces between the little cliffs, streamside bluffs,
and dry watercourses that the crested occupies. Tinkerbirds
prefer tall forest with dense undergrowth, forest edge, and
riverside woodland with tangled growth around the base of
tall, old trees.

Sometimes two similar species remain separate within a
large geographical region through habitat choice. For exam-
ple, the coppersmith barbet (Megalaima baemocephala) of In-
dia favors forest edge, plantations of figs, village and city trees,
gardens, orchards, and mangroves—wherever there is fruit to
eat and broken branches and stumps to nest in. It does not,
however, live in cleared areas where rainforest has been felled,

Grzimek’s Animal Life Encyclopedia



Vol. 10: Birds Il

nor the wet rainforest of Sri Lanka, in which areas it is re-
placed by the crimson-throated barbet (M. rubricapilla). The
scarlet-crowned barbet (Capito aurovirens) of Colombia and
Ecuador is found close to water, in the varzes or swampy or
tfloodplain forests, and in tall, secondary growth, but itis rarely
seen close to the related black-spotted barbet (C. niger), which
tends to replace it in the “terra firma” forest of drier, more
solid ground. Many species, such as the red-headed barbet
(Eubucco bourcierii) of Costa Rica, are found along trails and
cut rides in forests, living at the forest edge, but are quickly
lost once the original forest is felled. Some, such as the prong-
billed barbet (Semznornis frantzii) of Costa Rica and Panama,
prefer the high canopy of rich, damp, mountain forest where
the trees are draped in long beards of moss and epiphytes.

A number of closely similar species pairs occur in Africa,
separated by range rather than habitat. These are examples of
allopatric species, sometimes grouped as “superspecies”: their
ranges are complementary and do not overlap. The bristle-
nosed barbet (Gymmnobucco peli) lives in lowland forest in West
Africa while the nearly identical Sladen’s barbet (G. sladeni)
replaces it in the forests of Zaire. Whyte’s barbet (Stactolaema
whytii) occupies woodland from southern Tanzania to east-
ern Zimbabwe, while the similar Anchieta’s barbet (S. anchi-
etae) is found in similar habitats to the west of this range. The
range of the red-fronted tinkerbird (Pogoniulus pusillus) of east-
ern African bush is almost exactly surrounded by the more
widespread yellow-fronted tinkerbird (P. chrysoconus). The
red-fronted prefers wetter areas than the yellow-fronted in
southern Africa, but drier areas in the northeast. Both over-
lap with the yellow-rumped tinkerbird (P. bilineatus), an ex-
ample of sympatric species (found living side by side in the
same area, the opposite of allopatric), although where the lat-
ter bird is most common the red-fronted is usually absent.
Nevertheless, red-fronted and yellow-rumped may even sing
from the same tree, but at different times. Where yellow-
fronts and yellow-rumps occur together, the yellow-rumped
prefers wetter, lusher woodlands; if the yellow-rumped is ab-
sent, such woods are, however, occupied by the yellow-
fronted.

Two more species with almost exactly complementary
ranges are the bearded barbet (Lybius dubius) of West Africa,
found in a band of woodland and forest south of the Sahara,
and the black-breasted barbet (L. rolleti) just to the east of it,
in Chad and Sudan. There is no known overlap but the two
may perhaps meet in Chad. The southern edge of the com-
bined range of these two is irregular and “fingered,” precisely
abutting the similarly fingered range of the double-toothed
barbet (L. bidentatus) of more open woodland immediately to
the south. These make a trio of species, two with similar habi-
tat but different range, the third replacing them in a slightly
different but immediately adjacent habitat.

Behavior

Barbets hop and clamber about trees, move rather heavily
through low bushes or on the ground, and often perch quite
still for long periods. The bigger species tend to be more slug-
gish than the tiny ones, which are quite acrobatic when feed-

Grzimek’s Animal Life Encyclopedia

Family: Barbets

A coppersmith barbet (Megalaima haemacephala) feeding at its nest.
(Photo by V. Sinha/VIREO. Reproduced by permission.)

ing. They fly well, but look a bit heavy and ungainly in the
air and generally fly only for short stretches. The large, col-
orful species may suddenly appear, flying into a tree with a
blurry splash of color, while smaller ones are usually heard
but not so easily seen. A number of African barbets perch
prominently and call repeatedly from one spot, making them
easy to find and watch. The tinkerbirds call repeatedly, with
a monotonous and sometimes infuriating repetition of simple
notes, keeping out of sight as they do so. Some of these, as
well as the coppersmith barbet (Megalaima baemacephala) in
India, were among several birds referred to as “brain fever”
birds by early European colonists, because of their nonstop
calls. Together with the heat, the mosquitoes, and fever, the
nonstop repetition of 1,000 or more calls by an invisible tin-
kerbird was sometimes just too much to bear.

Pairs may “duet” at times, calling in a neat pattern of co-
ordinated notes with remarkable synchrony; this may be taken
up and expanded by others within small social groups. It is
often impossible to make out which, or even how many, birds
are calling in the most perfected duets or choruses, which may
produce a rhythmic phrase that is repeated several times in
identical form.

They are aggressive birds, but several species (especially

the larger ones) are social, with “helpers” at the nest and com-
plicated social lives. Others are strictly territorial, each pair
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keeping others well away from the nest. They commonly roost
in nest holes all year round and data on breeding seasons are
poorly known for most species because of this source of po-
tential confusion. A few species “drum” with the bill against
a branch in the manner of a woodpecker, while others have
aerial displays and noisy wing-rustling displays.

Feeding ecology and diet

Barbets are fruit eaters, but their growing chicks require
high protein diets and are fed almost exclusively insects. Bar-
bets have an important role in seed dispersal (although some
species regurgitate pellets of undigested seeds from fruit, and
then eat them again). In dense forest, there would be little
chance of a seed being carried far by wind, or rolling more
than several feet along the ground. To get far beyond the par-
ent tree, it is best eaten by a barbet and ejected in a neat pack-
age of fertilizer from some far-off perch. Rich, evergreen,
tropical forests have many species of fruiting trees, shrubs,
and vines that flower and fruit at different times of the year;
hence, barbets have a good food source all year round in size-
able forests (but this may become limited or disrupted in ar-
eas where forests are cleared or remain only in small patches).
In Thailand as many as 100 blue-eared barbets (Megalaima
australis) may gather at a single large, fruiting tree, breaking
down their normal territories to feed on a temporary abun-
dance of food that is sufficient for all. African barbets have
been known to feed on at least 50 different genera of plants,
mostly eating fruit but in some cases also taking nectar or
blossoms. Figs are especially important food trees in both
Africa and Asia and also supply fruits to South American bar-
bets. Cultivated papayas, mangos, bananas, peppers, and av-
ocados are also eaten, probably where natural foods have been
reduced by human activity. Usually it is the larger species of
barbets that dominate a fruiting tree where several species
gather together.

Large fruits are naturally taken only by larger species that
are big enough to swallow them. These take longer to digest
than smaller food, and a barbet that has eaten some large fruits
may then rest for an hour or more while its meal is digested.
The red-headed barbet (Eubucco bourcierii) eats flower spikes
along with the many insect larvae that find temporary refuge
within them, while black-spotted barbets (Capito niger) and
several other species, including the scarlet-hooded barbet (E.
tucinkae) take both flowers and nectar. African barbets are the
most persistently insectivorous species within the family: red-
and-yellow barbets (Trachypbonus erythrocephalus) will eat al-
most anything that they can find, including scraps of food put
out for them (eagerly taking milk, cereals, meat, bread, and
fruit). Snails, worms, lizards, spiders, centipedes, even birds’
eggs and young birds are eaten by some African species, as
well as the many large insects that abound at certain times.
Some even have special “anvils” where they remove the wings
of large prey such as locusts. Asian barbets likewise take in-
sects when breeding, but fewer at other times; some also eat
birds’ eggs, lizards, and centipedes. Several species dig into
bark to find beetle larvae and into termite mounds to reach
termites. Flying ants and termites are also caught on the wing
in quite proficient flycatching sallies from a perch.
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At least one South American barbet, the spot-crowned bar-
bet (Capito maculicoronatus), follows swarms of army ants and
eats insects that these fearsome columns flush out of hiding
places, although it is not a constant companion of the ants in
the same way that some woodcreepers and antbirds are, the
“professional” followers of ant swarms. Others in this genus
tap on bark to stir up insects while birds of the genus Eubucco
specialize in foraging among clusters of dead leaves, searching
out insects and other small invertebrates that seek food and
safety in the brittle bunches. Several of these small barbets join
mixed flocks of birds that roam around the forest, eating in-
sects as well as fruit as they move through the treetops.

Reproductive biology

Most barbets have breeding territories and are monoga-
mous, and some pair for life. They proclaim and defend a ter-
ritory by singing, but their songs may be quite varied: some
have 10 or 12 particular calls that are used as song, often in
complex male-female duets. Often other birds apart from the
breeding pair join in the chorus of songs, apparently serving
to strengthen the effect of the song by communicating the
size and therefore strength of the group.

Various displays include exposure of color patches on the
head, wings, rump, tail, and bill, with feathers being erected
to maximize the effect. If there is a difference between the
sexes, the male’s special color patches are used in such dis-
plays. Pairs of barbets focus their courtship activity around
the hole that will serve as their nest, and often preen one an-
other. They are long-lived birds with strong pair bonds, sup-
ported and cemented by activities such as mutual grooming,
which are maintained all year. The pair typically mates for
life, so breeding season courtship displays are rather limited,
being required only to synchronize breeding condition be-
tween male and female.

The nest is in a hole in a tree, usually freshly excavated.
Smaller species nest in dead or dying branches, typically dig-
ging in from beneath a horizontal bough. Barbets tend to
make larger entrance holes than woodpeckers of a similar
size. The hole enters a vertical shaft ending in a slightly
widened chamber in which the eggs are laid. In more social
species several “helpers” may be involved in digging the nest
hole over a number of weeks, although in some the helpers
at the nest are not involved in the excavation. Wood chips
are usually carried away, sometimes being swallowed and
then regurgitated elsewhere, presumably to prevent telltale
signs from accumulating beneath the tree, giving clues of
the nest’s whereabouts to predators. The eggs are still not
described for many species and incubation and fledging pe-
riods are generally little known. Like those of woodpeckers,
barbet eggs are, however, always pure white and the clutch
size up to six (typically three) in African barbets, two to five
(again, most often three) in South American species. Incu-
bation averages around 15 days—12 days for the smallest
and up to 19 days for larger species. Once the chicks are
hatched, adult barbets keep the nest exceptionally clean in
most cases, probably swallowing rather than carrying away
the chicks’ droppings. Nestlings of small species leave the
nest after 17 to 23 days, larger ones remaining as long as 30
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or 40 days, notably long periods for such modestly sized
birds. Helpers (sometimes young of the pair from previous
years) assist the pair in feeding the chicks in some species,
while many are strictly territorial and only the breeding pair
is involved.

Conservation status

The white-mantled barbet (Capito hypoleucus) of Colombia
is classified as Endangered. This species has a small, very frag-
mented range some parts of which are subject to rapid habi-
tat loss. The population of this species is probably declining
as a result.

An additional nine species of barbets—from South Amer-
ica, Africa, and Southeast Asia—are considered Near Threat-
ened. Threats to barbets are all too apparent in all forested
habitats. Uncontrolled and frequently illegal logging is in-
creasing, especially in Southeast Asia, where the loss of habi-
tat for barbets and other wildlife is almost incalculable;
certainly millions of acres disappear each year.
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Good habitat is becoming both reduced in total area and also
more patchily distributed, separated by unsuitable areas that bar-
bets are unable to cross. Small populations will inevitably be-
come threatened and less viable, so conservation requires strong
protection for forests (including dead trees within them) and
also maintenance of corridors that link remaining forest patches.
In many areas this appears to be an unachievable aim.

Fires have had severe effects on barbet habitat, too, espe-
cially in Indonesia in recent years. In Africa, the barbets that
live in open woodland, bush, and savanna will presumably do
much better in the long term, but forest-living species face
an uncertain future at best.

Significance to humans

Barbets have little or no commercial impact on people, tak-
ing some fruits but not usually being sufficiently numerous
to be classified as pests. They are, however, very obvious com-
ponents of a forest’s sounds and many species, if not well
known visually, are easily recognized by local people by their
calls and repetitive songs.
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1. Black-spotted barbet (Capito niger); 2. Black-collared barbet (Lybius torquatus); 3. Toucan barbet (Semnornis ramphastinus); 4. Yellow-fronted
tinkerbird (Pogoniulus chrysoconus); 5. D’Arnaud’s barbet (Trachyphonus darnaudii); 6. Coppersmith barbet (Megalaima haemacephala). (lllus-

tration by Joseph E. Trumpey)
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Species accounts

Coppersmith barbet

Megalaima haemacephala

TAXONOMY
Megalaima b. haemocephala Muller, 1776. Five subspecies.

OTHER COMMON NAMES

English: Crimson-breasted barbet; French: Barbu 2 plastron
rouge; German: Kupferschmeid; Spanish: Barbudo de Pecho
Rojo.

PHYSICAL CHARACTERISTICS

6.7 in (17 cm); 1.4-1.8 0z (39-52 g). Adult birds are unmistak-
able. Upperparts are dark green; underparts are pale greenish
with broad, dark green streaks and a red band across the upper
breast. Forecrown is red; sides of head and throat are yellow;
eyestripe and submoustachial stripe are black.

DISTRIBUTION

Peninsular and northern India, northeastern Pakistan, Nepal,
Bangladesh, and Sri Lanka to southwestern China, Malaysia,
Sumatra, Philippines.

HABITAT

Forest edge, dry deciduous woodland, teak forest, irrigated or-
chards and plantations with figs and other fruiting trees; also
town and city parks, gardens, ornamental trees, and edges of
mangroves.

BEHAVIOR

Sings frequently with synchronized jerk of body, bob of head,
and flick of tail; throat puffed out and jerk of head gives song a
ventriloquial quality: a monotonous “pohp-pohp” or “tonk-

Megalaima haemacephala

Resident

tonk” all day and even on moonlit nights. Sound recalls metal-
lic hammering.

FEEDING ECOLOGY AND DIET

Forages in tree canopy and on fruiting trees, eating figs, pipals,
guavas, mangos, and custard apples as well as smaller berries and
many insects; taps and chips away bark to reach invertebrates.

REPRODUCTIVE BIOLOGY

Lays 2-4 eggs (usually 3) in hole excavated in tree; both par-
ents incubate for 14 days; chicks fledge after five weeks. Both
parents feed chicks but they are abandoned as soon as they
fledge, when female begins second brood.

CONSERVATION STATUS
Not threatened and very common in most of range.

SIGNIFICANCE TO HUMANS
Frequently heard and well known for its “hammering” song,
even in urban areas.

Yellow-fronted tinkerbird
Pogoniulus chrysoconus

TAXONOMY
Pogoniulus chrysoconus Temminck, 1832. Three subspecies.

OTHER COMMON NAMES

English: Yellow-fronted tinker barbet; French: Barbion a front
jaune; German: Gelbstim-Bartvogel; Spanish: Gitano de Frente
Amarillo.

Pogoniulus chrysoconus

Resident
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PHYSICAL CHARACTERISTICS

4.3 in (11 cm); 1.9-2.2 oz (53-63 g). Upperparts are black with
white to yellow-white streaks shading to a mostly pale yellow
rump; underparts are gray washed with lemon yellow. Tail is
black with yellow-white edges; wings are blackish brown edged
in white or yellow-white. Forecrown and center of crown are
yellow to deep orange bordered in black; hindcrown is black
with white streaks.

DISTRIBUTION

Sub-Saharan Africa, from Atlantic to southern Sudan but not
reaching Red Sea coast; absent from central West Africa; south
from Sudan to Lake Victoria, most of Central Africa south to
Mozambique.

HABITAT

Many kinds of forest and riverside woodland habitats and dry,
bushy vegetation, from small patches of forest to tall clumps
and isolated trees in grassland.

BEHAVIOR

Solitary, occasionally joining mixed flocks briefly; flies rapidly
from place to place, excavating roosting cavities in a variety of
habitats. Very aggressive and alert to other barbets, approach-
ing them when they call and even visiting nests of other
species. Erects gold crown feathers in display.

FEEDING ECOLOGY AND DIET

Moves steadily upwards through foliage, pecking at insects and
other invertebrates or finding fruits; takes smaller berries from
bushes, often bright red, orange, or purple fruits; investigates
clumps of dead leaves for insects.

REPRODUCTIVE BIOLOGY

Territorial; swings head, flicks tail, and erects bright crown and
rump feathers in time with monotonously repeated popping
notes: 8-120 notes per minute for up to 109 minutes. Territo-
ries defended by patrols and singing along borders. Nest exca-
vated in dead stump or branch; 2-3 white eggs incubated for
12 days, nestlings fledge in three weeks.

CONSERVATION STATUS
Not threatened; widespread and generally quite common.

SIGNIFICANCE TO HUMANS
Constant repetition of song notes well known.

Black-collared barbet
Lybius torquatus

TAXONOMY
Lybius torquatus Dumont, 1816. Seven subspecies.

OTHER COMMON NAMES
French: Barbican a collier; German: Halsband-Bartvogel;
Spanish: Barbudo de Collar Negro.

PHYSICAL CHARACTERISTICS

7.8 in (20 cm); 1.6-2.8 oz (45-80 g). Forecrown to upper
breast is red. A broad black band separates the red breast from
the pale yellow belly. Hindcrown to upper back is black; lower
back and rump are brown with fine, dark and yellowish lines.
Wing feathers are dark brown edged with pale yellow.
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Lybius torquatus

Resident

DISTRIBUTION
Central and southern Africa from the east coast of Kenya west
to Angola, south through Zimbabwe and Mozambique to east-
ern South Africa.

HABITAT
Open woodland, including vicinity of villages and camps, open
wooded grassland, gardens, and farmland.

BEHAVIOR

Perches in pairs or groups of up to six adults on conspicuous
treetop branches. Interacts with other, larger barbet species,

calling frequently unless chased away. Group lives together,

feeding and roosting in close association.

FEEDING ECOLOGY AND DIET

Eats fruit such as figs, guava, grapes, and many brightly col-
ored berries; also eats many insects including termites and bee-
tles. Catches flies in flight, sometimes drops to ground to pick
up fruit.

REPRODUCTIVE BIOLOGY

Breeding requires dead trees or branches; territory of 50-125
acres (20-50 ha). Group maintains territory with frequent syn-
chronized duets, with two calling birds using different notes,
given in rapid succession, sounding like “pududut,” “tay-pudit-
tay-pudit” and many other variations, male calling at a lower
pitch than female. Duetting increases near nesting time; pri-
mary male of group gives aerial display and pair has intricate
greeting ceremonies with cocked tails, swinging bodies, bow-
ing, and short leaps. Paired birds touch bills and male feeds
mate. Nest excavated in dead stump; 1-5 eggs (typically 3—4)
incubated for 18-19 days; chicks fledge at 33-35 days. Up to
four broods per year. Breeding pair excavate the nest, but all
members of group help with incubation and feeding young.

CONSERVATION STATUS
Not threatened; generally quite common and secure.

Grzimek’s Animal Life Encyclopedia



Vol. 10: Birds Il

SIGNIFICANCE TO HUMANS
Familiar, noisy bird around human habitation. &

D’Arnaud’s barbet
Trachyphonus darnaudii

TAXONOMY
Trachyphonus darnaudii Cretzschmar, 1826. Four subspecies.

OTHER COMMON NAMES
English: Usambiro barbet; French: Barbican d’Arnaud; Ger-
man: Ohrfleck-Bartvogel; Spanish: Barbudo de D’Arnaud.

PHYSICAL CHARACTERISTICS

6.7-7.5 in (17-19 cm); 0.9-1.8 o0z (25-50 g). A boldly spotted
bird. Upperparts are blackish brown to brownish with white
speckles; underparts are black speckled and there is a black
patch on the lower throat and a black-and-white spotted band
across the breast. Forehead and crown are yellow or orange
and yellow speckled with black (one subspecies has black fore-
head and crown).

DISTRIBUTION
East Africa, including southeastern Sudan, northeastern
Uganda, Kenya, northern Tanzania.

HABITAT
Dry thornbush and bushy savanna, abandoned Masai camps,
open woodland.

BEHAVIOR

Found mostly in pairs, sometimes in groups of 4-5; often
perches inconspicuously low down on a bush or stump. Erects
crest feathers, bobs head, and flirts or sways tail during duet-
ting calls.

Trachyphonus darnaudii

Resident
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FEEDING ECOLOGY AND DIET

Eats many ants, termites and their eggs, grasshoppers and
other insects, some caught in flight, others picked from leaves
or the ground. Also takes many berries and small fruits and
seeds.

REPRODUCTIVE BIOLOGY

Song in duet from male and female, notes differing but not
consistent within either sex; typically a series of up-down notes
followed by two or three high notes, such as “witch-ee-tee-ta-
ta-ta” or “ker-ka-tee-tootle,” in synchronized pattern. Pairs
usually use existing cavity in tree, not excavating their own;
2—4 eggs incubated probably by the parent birds, but perhaps
assisted by helpers. The breeding pair feeds the chicks almost
or entirely unassisted by helpers within a small group. Young
beg for food from parents for some days after fledging; they
may become helpers in subsequent breeding attempts in the
next breeding season.

CONSERVATION STATUS
Widespread and locally common; not threatened.

SIGNIFICANCE TO HUMANS
Little known to most people but frequent around old bush
camps, Masai camps, and some tourist lodges. ¢

Black-spotted barbet

Capito niger

TAXONOMY
Capito niger Muller, 1776. Fifteen subspecies.

OTHER COMMON NAMES
French: Cabézon tacheté; German: Tupfenbartvogel; Spanish:
Chaboclo Turero.

PHYSICAL CHARACTERISTICS
7.1-7.5 in (18-19 cm); 0.8-0.9 oz (22-25 g)

DISTRIBUTION

West Colombia to Venezuela, the Guianas, Ecuador, Peru, Bo-
livia, and east through Brazil north of the Amazon, but re-
stricted to a small area south of that river.

HABITAT

Mostly in mature, lowland forest, both dry and wet floodplain
forests; also upland forest, forest edge, gardens, orchards,
plantations, and elfin mossy forest at high altitudes in Peru;
forest patches in savanna and coastal forest in the Guianas.

BEHAVIOR

Usually solitary or in pairs, foraging through canopy, some-
times descending to lower levels of forest; also joins roving
bands of various flycatchers, woodcreepers, manakins, and tan-
agers. Typically acrobatic when feeding, searching leaf clusters,
lichen, and old bark, often at tips of tiny branches and twigs.

FEEDING ECOLOGY AND DIET

Eats insects and fruit of many kinds; picks clusters of leaves to
shreds and breaks into bunches of dead leaves to find insects,
but 80% of food is fruit and oily seeds. Sometimes holds large
fruit and tough insects with its feet and pecks them into pieces.

REPRODUCTIVE BIOLOGY
Song is commonly heard in tropical forest, a low-pitched, dou-
ble note, “hoop-oop” repeated for 6-20 or even 60 seconds

121



Family: Barbets

Vol. 10: Birds Il

Capito niger Semnornis ramphastinus
Resident Resident
without a break, sometimes fading away or continued at a BEHAVIOR

lower volume. Otherwise, courtship, display, and breeding cy-
cle are little known. Both sexes excavate a cavity in a tree
stump and 3—4 white eggs are laid; incubation by both parents,
period unknown. Chicks fly when 34 days old and fed by par-
ents for an additional 23 days or so.

CONSERVATION STATUS
Not threatened; generally common throughout its large range.

SIGNIFICANCE TO HUMANS
None known. ¢

Toucan barbet
Semmornis ramphastinus

TAXONOMY
Semnornis ramphastinus Jardine, 1855. Two subspecies.

OTHER COMMON NAMES
French: Cabézon toucan; German: Tukanbartvogel; Spanish:
Capitin Tucin.

PHYSICAL CHARACTERISTICS
9.8 in (25 cm); 3.0-3.9 oz (85-110 g).

DISTRIBUTION
Southwestern Colombia and western Ecuador.

HABITAT
Wet subtropical forest and montane tropical forest, secondary
growth, and more open pastures with scattered fruiting trees.
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Usually in or around fruiting trees and bushes in groups of up to
six birds, typically a territorial pair and their young. Relatively
heavy, hopping about on branches or climbing up through low,
tangled, bushy growth, from almost ground level to the high
canopy. Sometimes associates with other species in small mixed
groups if they pass through the territory. Sometimes perches
still for long periods, remaining very inconspicuous.

FEEDING ECOLOGY AND DIET

Mostly eats fruit, but takes many insects as well. Eats fruits of
62 species of plants, many of them typical of disturbed areas
(only 11 of pristine forest); many of these are seasonal and in-
sects and other invertebrates must be relied upon at times.
May trespass into neighboring territories to reach fruiting trees
if not challenged.

REPRODUCTIVE BIOLOGY

Song is series of low, short, foghorn-like notes repeated for
several minutes, often in duets, but these are simple simultane-
ous songs and not properly synchronized. Tail often cocked;
this and many short calls help birds keep in touch in dense fo-
liage. Territory established around roosting holes in dead tree;
breeding pair then drives away older offspring and other adults
from group, but some retain one or two helpers. Primary fe-
male remains near nest; number of eggs unknown; incubation
about 15 days, mostly by male, but also by primary female and
helpers. Young fed by pair and helpers, if present, for 43-46
days. Young beg for food for some time afterwards; if second
brood is reared, young from first remain as helpers while still
begging for food themselves at times. In next breeding season,
these older young disperse to establish new groups while
younger offspring remain.
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CONSERVATION STATUS

Near Threatened; occupies only some 7,700 square miles
(20,000 square kilometers), but still common in parts of that
small range; suffers from trapping and loss of habitat.

Family: Barbets

SIGNIFICANCE TO HUMANS
Trapped as cage bird. @
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Toucans
(Rampbhastidae)

Class Aves
Order Piciformes
Family Ramphastidae

Thumbnail description

Medium-sized to large birds, instantly
recognizable by their strikingly large and colorful
bills; often associate in small flocks when
foraging

Size
13-24 in (33-60 cm); 4-30 oz (113-850 g)

Number of genera, species
6 genera; 41 species

Habitat
Predominately tropical and montane rainforest

Conservation status
Endangered: 1; Near Threatened: 3

Distribution

South America south to northern Argentina

Evolution and systematics

The toucans (Ramphastidae) are a very striking group. No
fossilized remains of this family are known; recent remains of
a toco toucan (Ramphastos toco), from the Pleistocene (20,000
years old) have been found, in Minas Gerais, Brazil.

The toucans’ closest relatives are barbets (Capitonidae), and
the two groups are thought to have evolved from a common
ancestor; in their landmark 1993 study, Sibley and Ahlquist de-
scribe toucans as “New World barbets with big bills.” Wood-
peckers (Picidae) are closely allied to the toucans, which are also
similar to hornbills (Bucerotidae), albeit more distantly related.

J. Haffer proposed the most widely accepted theory of spe-
ciation in toucans, and his model has since been applied to
other Amazonian bird groups. Toucan speciation apparently
occurred during Pleistocene glaciations (characterized by dry
forest expansions) and interglaciations (characterized by trop-
ical forest expansions). The rapid formation and disappear-
ance of new Pleistocene biomes enhanced speciation rates in
this region. Species derived from drier biomes later became
sympatric (inhabiting the same range but not interbreeding)
when tropical forest expanded in Amazonia, forcing the dry
forest specialists to adapt to tropical forest or perish. There
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are 6 genera with 41 species. The green toucanets (Aula-
corbynchus) are represented by seven species; the aracaris
(Preroglossus) by 12 species; the black toucanets (Selenidera) by
six species; the saffron toucanet (Baillonius) is monotypic and
in Peters is lumped into genus Andigena; the mountain tou-
cans (Andigena) are represented by four species; and the true
toucans (Ramphastos) by 11 species.

Social mimicry, a relatively rare evolutionary event in na-
ture, is seen in this group. Social mimicry is the situation in
which two or more distantly related species are more similar
to one another than they are to other, more closely related
species. Among toucans, it is apparent in the yellow-ridged
toucan (Ramphastos vitellinus culminatus), which mimics the
color and appearance of the larger white-throated toucan
(Ramphastos tucanus cuvieri). The mimic benefits because it
avoids being attacked by the larger model, while its appear-
ance deters smaller species from trying to share feeding sites.

Physical characteristics
Toucans are characterized by brightly colored plumage
and an unusually long and bulky, but very lightweight, bill
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An unusual view of a keel-billed toucan’s (Ramphastos sulfuratus) col-
orful bill. (Photo by T.J. Ulrich/VIREO. Reproduced by permission.)

with a downcurved tip and serrated edges. Another trait char-
acteristic of toucans is a tongue with a bristly or brushy tip.
Toucans range in length from 13-24 in (33-60 cm). In al-
most all species, male and female look alike; only the black
toucanets (Selenidera) and green aracari (Preroglossus viridis) are
sexually dimorphic.

The toe arrangement is zygodactylous, with two toes pro-
jecting towards the front and two to the back.

Naturalists have long puzzled over the significance of the
toucan’s large bill. Originally, observers suggested that the
bill was a weapon used to defend the nest cavity. This is not
so; when toucans sense danger, they come out of the cavity
entrance in a hurry, threatening the enemy only out in the
open, if at all. Instead, a long bill enables these rather heavy
birds to pluck berries from the tips of branches without leav-
ing a stable perch. A thin, dark-colored bill would, however,
be just as useful for this purpose. Possibly the toucan’s bill
plays a role in pair formation and in the social life of the
group. According to E. Thomas Gilliard, it acts as a signal.
However, toucans can also use their bills to threaten those
birds whose nests they plunder. Tyrant flycatchers and even
small raptors are frightened by the giant bill, which is even
more effective because of its lively colors, and they fly about
helplessly while the toucans devour their young or eggs. Other
birds will attack a toucan only while it is in flight, because it
is then unable to defend itself with its bill.
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Distribution

Toucans are restricted to the Neotropics, where they are
distributed through most of tropical South America as far as
northern Argentina, with some individuals found as far north
as Mexico. Although most species are lowland residents, there
are some exceptions: most of the toucanets (Aulacorbynchus)
have home ranges at 8,200 ft (2,500 m) or higher in Central
America, and the mountain toucans (Andigena) range 3,900—

11,000 ft (1,200-3,350 m) in the South American Andes.

The nation with by far the highest diversity of toucans is
Colombia, with 21 species; Venezuela, Ecuador, and Brazil
are home to 17 species each. The country with the lowest
diversity of toucans is Trinidad, with a single species, the
channel-billed toucan (Ramphastos vitellinus).

Habitat

Most toucans are canopy specialists in tropical or montane
rainforest. Secondary vegetation may be inhabited by true
toucanets, aracaris, and some of the true toucans. Some of the
aracaris and the toco toucan are riverine specialists, and
species such as red-breasted (Ramphastos dicolorus) and toco
toucans may inhabit palm savanna.

Behavior

Toucans wander through the forests and adjacent clear-
ings in small family groups and flocks; such flocks rarely con-
sist of more than twelve birds. Toucans are not intensely
sociable; they never take flight in a tight group, but instead
wander about in loose groups. The agile aracaris fly swiftly
and in a straight line; large toucans are poor fliers. After beat-
ing their wings a few times, they hold them out and glide
downward, as if pulled down by the weight of their large bills.
Then they begin to beat their wings again. The flight, as a
result, is both undulating and brief.

An emerald toucanet (Aulacorhynchus prasinus) feeds on a berry.
(Photo by B. Miller/VIREO. Reproduced by permission.)
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Toucans preen one another, particularly on the head and
nape, with the tip of the bill. When sleeping, toucans lay the
bill up over the back, and tip up the tail, forming a roof over
the back and bill. One can see how advantageous such a
“feather ball” is to the aracaris, which sometimes sleep five or
six together in an old woodpecker tree hole or in rotted hol-
low tree trunks; the last bird to squeeze in enters the hole
backwards, with its tail laid over its back.

Toucans utter melodious calls many times in the late af-
ternoon, continuing when most other birds have gone to rest,
but are inactive at night. They also vocalize more during
morning hours, and after rains. They prefer to remain high
in trees, even bathing in the rainwater pools that form in the
fork of a tree or on a thick horizontal branch.

Although many species have ranges that overlap, D. Brooks
found that species living in the same region have bills of dif-
ferent lengths and take different prey, thus avoiding compe-
tition. The only case of competitive exclusion where two
similar-sized species coexist involves pale-billed aracaris
(Pteroglossus flavirostris), a species that is restricted to the for-
est canopy in the Peruvian Amazon by chestnut-eared aracaris
(Preroglossus castanotis), which occupy forest edge almost ex-
clusively. Competitive exclusion is assumed because pale-
billed aracaris in Venezuela will use edge forest, not just forest
canopy, in the absence of chestnut-eared aracaris; meanwhile
chestnut-eared aracaris in Paraguay, where there are no pale-
billed aracaris, remain in forest-edge habitat.

Most toucan species are year-round residents in their home
range but montane species may undergo seasonal altitudinal
migrations, moving downslope in fall and upslope in spring.
For some lowland species there are records of huge flocks in-
vading areas with fruiting trees after the breeding season,
when fruits become scarce.

Feeding ecology and diet

All toucans forage in the forest canopy (as opposed to the
understory or on the ground). Fruits (and some flowers) are
a toucan’s primary food. Fruits eaten include those of palms
(such as Mauritia, Euterpe, Oenocarpus), nutmeg (Virola), figs
(Ficus), guava (Psidium), red pepper (Capsicum fructescens), and
other fruits such as Casearia corymbosa, Cecropia, Didymopanax,
Phytolacca, Rapanea, and Ebretia tinifolia. Although most of the
toucan diet is composed of fruit, these birds occasionally eat
small mammals such as bats, plus baby birds and bird eggs.
They also eat insects such as crickets, cicadas, spiders, and
termites, other small invertebrates, and lizards and snakes.
Toucans often drink water from epiphytic bromeliads rather
than descend to the ground to drink from a pool or stream.
Toucans that plunder nests to eat eggs and chicks are often

mobbed by the other birds.

Though specialization on fruit may decrease with increas-
ing body size, toucans as a group are primarily frugivorous.
Remsen and his colleagues found fruit in 96.5% of all toucan
stomachs they examined. Arthropod prey was found in only
5.5% of stomachs, and vertebrate prey was found in fewer
than 1% of samples.
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A toucan’s colorful bill is its most distinctive characteristic. Pictured
here is a toco toucan (Ramphastos toco). (Photo by K. Schafer/VIREO.
Reproduced by permission.)

Toucans pluck fruit while perched. Getting a small berry
from the tip of the huge bill into the throat is quite a task;
toucans perform it by jerking the head back while the bill is
open. Large lumps of food are held under the foot and re-
duced to smaller lumps with the bill. When the soft part of
a berry has been digested, large seeds are regurgitated on the
spot; smaller seeds pass through the digestive tract and are
dispersed. This seed dispersal helps to regenerate the tropi-
cal forests where toucans live.

Reproductive biology

Typically the male feeds berries to the female as part of
courtship. Mutual preening is also an important aspect of
courtship. Toucans form monogamous pairs.

Eggs are ellipitical and white. The clutch typically ranges
from two to four eggs, though as many as six may be laid in
some species. The egg may be as heavy as 5% of the weight
of the female in some species. Incubation lasts approximately
18 days, but this depends on the species. Both parents incu-
bate.

Toucans nest in tree holes, usually high above the ground;
the larger species prefer natural cavities in rotted trees, while
the smaller ones often use woodpecker holes. Chestnut-eared
aracaris will nest in abandoned tree-termite nests. Toucans
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A pair of collared aracaris (Pteroglossus torquatus) share a branch.
(Photo by T.J. Ulrich/VIREO. Reproduced by permission.)

sometimes drive woodpeckers away from newly excavated nest
holes, and then enlarge the entrance if it is too narrow for
them. The floor of the hole is typically 3-8 in (8-20 cm) be-
low the opening. Toucans sometimes lay their eggs in the
same hole year after year. The eggs lie on wood debris, or of-
ten on a lining of seed pellets that the birds have regurgitated
before egg laying.

Newly hatched toucans have bare red skin that is not cov-
ered with down. Their bills are short, with the lower bill
longer and wider than the top, as is the case with young wood-
peckers. Thick, horny swellings on the heels protect these
joints from friction. The heel pads have sharp outgrowths that
may form a ring; these “tarsal calluses” fall off after the young
leave the nest.

Both parents brood the naked nestlings, and parents also
share the work of feeding their young. They bring some of
the food in the tips of the bill, but most food is carried in the
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throat or esophagus and regurgitated at the nest. Parents and
older nestlings clean the nest hole and carry refuse away in
their bills. Young toucans open their eyes after they are three
weeks old. Their feathers grow so slowly that young still show
much bare skin even after they are a month old. Young of the
largest species probably remain in the nest for about 50 days.
Fledglings typically begin feeding themselves 8-10 days after
leaving the nest.

Conservation status

The main enemies of adult toucans seem to be raptors,
which sometimes catch toucans almost as large as themselves.
Of the 41 toucan species, only the yellow-browed toucanet
(Aulacorbynchus huallagae) is considered Endangered. The
main threat to this Peruvian species is loss of habitat.

Three additional species are considered Near Threatened,
however. The saffron toucanet (Baillonius bailloni) of central
South America is threatened by habitat destruction, capture
for the cage bird industry, and hunting to some degree. Two
of the mountain toucans—the plate-billed (Andigena
laminirostris) and gray-breasted (Andigena hypoglauca)—are
threatened by habitat destruction in the Andes, where they
are endemic.

Significance to humans

A Brazilian folk tale relates that the toucan wanted to be
ruler of all birds, so it hid inside a tree cavity with only its
large bill visible through the hole. Seeing the massive bill, the
other birds accepted the toucan as king—until it emerged
from the cavity. Then the thrush noted that despite its large
bill, the toucan had a small body, and the toucan was humil-

iated by all birds.

Amazonian Indians use colorful toucan feathers and bills
for decoration, especially those of true toucans (Ramphastos)
and aracaris (Pteroglossus). In some cultures toucan flesh is rel-
ished, and the birds are regarded as trophies of sorts.

Native South Americans sometimes take young toucans
from their nests and keep them as free-flying pets. The first
European settlers in South America often kept pet toucans as
well. Such tame toucans have been known to dominate chick-
ens in villages and farmyards.
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1. Toco toucan (Ramphastos toco); 2. Yellow-browed toucanet (Aulacorhynchus huallagae); 3. Chestnut-eared aracari (Pteroglossus castanotis);
4. Gray-breasted mountain toucan (Andigena hypoglauca); 5. Saffron toucanet (Baillonius bailloni); 6. Plate-billed mountain toucan (Andigena
laminirostris); 7. White-throated toucan (Ramphastos tucanus). (lllustration by Joseph E Trumpey)
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Species accounts

Chestnut-eared aracari
Pteroglossus castanotis

TAXONOMY
Preroglossus castanotis Linnaeus, 1758. This genus falls between

green toucanets (Aulacorbynchus) and black toucanets (Selenidera).

OTHER COMMON NAMES
French: Aracari a oreillons roux; German: Braunohr-Arassari;
Spanish: Arasari Orejicastano.

PHYSICAL CHARACTERISTICS

The smallest and most slender of the toucans; compared to
others in the genus, this species is comparatively large and
heavy bodied. Length about 18 in (46 cm); average weight
8.7-9.7 oz (247-275 g) males; 8.5-9.5 oz (240-271 g) females.
This species is named for the chestnut “ear” patches on its
black head. Plumage is typical of this genus, with a dark-green
back and yellow underparts; the species is distinguished from
close relatives by the single red band across its yellow belly.
Bill is dark-brown to black with a yellow streak extending to
the tip of the upper mandible and distinct, ivory-colored
“teeth.” Eye is usually white but sometimes straw yellow; skin
around the eyes is blue.

DISTRIBUTION
The most widely distributed aracari, found throughout the
tropics of South America, from the Colombian Amazon

Pteroglossus castanotis

Resident
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through eastern Ecuador, Peru, and Boliva, western Brazil, and
eastern Paraguay to northeastern Argentina.

HABITAT

This species occurs in moist lowland tropical rainforest, up to
2,950 ft (900 m) elevation, often in swamp forests or along lake
and river edges; it is the most common aracari on river islands.
Unlike most other toucan species, often found in open forest
habitat and even gardens around homes; commonly seen at
forest edges and roadsides.

BEHAVIOR

Hilty and Brown describe the call as “a sharp, inflected skeez-
up.” Often seen in pairs but birds also forage in small family
groups of three to five. Individuals roost nightly in woodpecker
holes, sometimes evicting the official occupant.

FEEDING ECOLOGY AND DIET

Mainly eat fruit of Cecropia, Ocotea, Ficus, and Coussapoa; will
hang upside down to reach fruit. Occasionally take insects and
have been documented raiding nests of yellow-rumped caciques
(Cacicus cela) among others. Sometimes forage in mixed flocks
with other toucan species.

REPRODUCTIVE BIOLOGY
Not well known. This species nests both in tree holes and in
abandoned arboreal termitaria.

CONSERVATION STATUS
Not threatened.

SIGNIFICANCE TO HUMANS
Sometimes hunted for meat. ¢

Yellow-browed toucanet
Aulacorbynchus buallagae

TAXONOMY
Aulacorbynchus buallagae Carriker, 1933. This species shares the
genus Aulacorbynchus with six other species of toucanets.

OTHER COMMON NAMES
French: Toucanet a sourcils jaunes; German: Gelbbrauen-
Arassari; Spanish: Tucancito de Cuello Dorado.

PHYSICAL CHARACTERISTICS

Like other members of this genus, has a green back; under-
parts are red with golden-yellow undertail coverts and white
band around base of tail. Length 14-16 in (37-41 cm); weight
9.3 oz (264 g) male; 9.8 oz (278 g) female.

DISTRIBUTION
This species is restricted to two small and isolated highland
forest fragments in central Peru.

HABITAT

This species occupies the canopy of cool, humid, cloud-
forests from 6,970-8,240 ft (2,125-2,510 m) in elevation,
where trees are thickly covered with epiphytes and under-
growth is dense.
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Aulacorhynchus huallagae

Resident

Baillonius bailloni

Resident

BEHAVIOR
Not well known. Calls are low-pitched and frog-like.

FEEDING ECOLOGY AND DIET

Not well known; has been seen feeding on flowers and melas-
tome (family Melastomataceae) fruits. Remsen et al. examined
stomach contents of three specimens and found only fruit; no
arthropods or small vertebrates.

REPRODUCTIVE BIOLOGY
Not known.

CONSERVATION STATUS

Endangered. Habitat loss due to widespread deforestation is
the principal threat. The geographic range is estimated at 175
mi” (450 km?). Although this species occurs within the Rio
Abiseo National Park, the population may be small. Precise

numbers are unknown, but populations appear to be declining.

SIGNIFICANCE TO HUMANS
None known. ¢

Saffron toucanet
Baillonius bailloni

OTHER COMMON NAMES
French: Toucan de baillon; German: Goldtukan; Spanish:
Tucdn Amarillo.

TAXONOMY
Baillonius bailloni Vieillot, 1819. The saffron toucanet is the
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sole representative of the genus Baillonius, which is the only
monotypic ramphastid genus. Peters (1934-1986) groups this
species with the genus Andigena.

PHYSICAL CHARACTERISTICS

A medium-sized toucanet, about 10 in (35 cm) long. Average
weight 5.7 oz (163 g). In the field, the only toucanet to appear
mostly yellow; bill is red and green. Eye is yellow and sur-

rounded by red skin.

DISTRIBUTION
This species is limited to the south Atlantic forests of eastern
Paraguay, southestern Brazil, and northeastern Argentina.

HABITAT

Not well known. This species ranges from lowland tropical
evergreen forest up to 5,100 ft (1,550 m) in lower montane
forest.

BEHAVIOR
Calls are similar to those of aracaris Pteroglossus. Described as
silent and secretive in its habits.

FEEDING ECOLOGY AND DIET

Has been seen eating figs, palmito fruits, and Cecropia fruits,
but feeding ecology not well known. Captive birds hold fruits
with feet while breaking into smaller pieces. Remsen et al. ex-
amined stomach contents of five specimens and found only
fruit, no arthropods or small vertebrates.

REPRODUCTIVE BIOLOGY

Little is known. Courtship feeding and allopreening occur.
Nests in tree cavities; male and female sometimes drum like
woodpeckers near the nest entrance.
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CONSERVATION STATUS

Near Threatened due to habitat loss, capture for the cage bird
industry, and to some degree hunting. Habitat destruction is
mostly a consequence of agrarian conversion.

SIGNIFICANCE TO HUMANS
Sometimes hunted for meat. ¢

Plate-billed mountain toucan
Andigena laminirostris

TAXONOMY

Andigena laminirostris Gould, 1850. This species shares the
genus Andigena with three other species of mountain toucans.
The group appears to be a “link” between the saffron toucanet
(Baillonius) and true toucans (Ramphastos).

OTHER COMMON NAMES
French: Toucan montagnard; German: Leistenschnabel-tukan;
Spanish: Tucdn Andino Piquilaminado.

PHYSICAL CHARACTERISTICS

Length about 20 in (51 cm). Weight 11.1 oz (316 g) male; 10.7
0z (305 g) female. A dark olive-brown bird with slate-blue un-
derparts; the dark bill has a raised, rectangular, cream-colored
plate near the base; skin surrounding the eye is blue above and
yellow below.

DISTRIBUTION
Comparatively small range, restricted to a band on the west
slope of the Andes from southwestern Colombia through west-

Andigena laminirostris

Resident
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ern Ecuador. Thought to undergo seasonal altitudinal migra-
tion in Colombia.

HABITAT

This species occupies humid montane rainforest where
bromeliads and mosses are abundant. Although usually found
at 3,900-10,500 ft (1,200-3,200 m), seasonal altitudinal migra-
tion occurs and birds may be found as low as 990 ft (300 m).

BEHAVIOR

Call (equivalent of song) is nasal, whining sound that rises with
each note. Often seen foraging in pairs or small groups, and
sometimes accompanies mixed-species flocks. Larger flocks of a
dozen or more birds form in the fall, after nestlings fledge; at

this time birds in Colombia may migrate downslope in search
of food.

FEEDING ECOLOGY AND DIET

Adult birds forage in small groups of three to six, usually up in
the forest canopy; daily movements of small flocks vary de-
pending on location of ripe fruit. At least 49 plant species pro-
duce fruits eaten by this toucan; most are in the Cecropia family
and most are swallowed whole. Remsen et al. examined stom-
ach contents of eight specimens and found only fruit; no
arthropods or small vertebrates; however nestlings are fed bee-
tles as well as birds’ eggs, snails, and mice along with fruit.

REPRODUCTIVE BIOLOGY

Breeding season peaks in June and July, when the weather is
driest and fruit is most abundant. When a pair of toucans is
ready to begin nesting, they drive away the other members of
the small group with which they usually forage. Nesting pairs
also sometimes evict toucan-barbets from active nests to get
control of a tree cavity. The cavities selected are often in
trees in the familiy Laureaceae; birds are thought to do some
excavation to modify the cavity and entrance hole. Courtship-
feeding occurs before copulation. Both male and female incu-
bate the eggs and feed the young. The nestlings fledge 46-60
days after hatching but the parents continue to feed them for
two or three weeks; a second clutch sometimes follows.

CONSERVATION STATUS

Near Threatened due to habit loss from intensive logging, hu-
man settlement, cattle grazing, mining, and palm cultivation.
Large tracts of suitable habitat do remain, however with some
areas already protected. The species may be threatened to a
lesser extent by the international cage bird trade.

SIGNIFICANCE TO HUMANS
A desired sighting for bird watchers. &

Gray-breasted mountain toucan
Andigena hypoglauca

TAXONOMY
Andigena bypoglauca Gould, 1833. This species shares the genus
Andigena with three other species of mountain toucans.

OTHER COMMON NAMES
French: Toucan bleu; German: Blautukan; Spanish: Tucin
Andino Pechigris.

PHYSICAL CHARACTERISTICS
Length about 18 in (46 cm). Weight 12 oz (341 g) male; 10 oz
(287 g) female. Head is black, contrasting with pale gray collar
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Andigena hypoglauca

Resident

on nape and blue skin around eyes. Chest slaty blue; back and
wings bronze-green; tail is black with red undertail-coverts.
Distinctive multi-colored bill is red and black at the tip and
yellow-green at the base, with two black, oval “thumbprints,”
one on each side of the lower bill.

DISTRIBUTION

"This species is restricted to the west slope of the central Andes,
from central Colombia through Ecuador to southeast Peru. Usu-
ally occurs at higher elevations than all other mountain toucans.

HABITAT

Occupies montane rainforest and elfin forest from
5,900-11,300 ft (1,800-3,450 m), but typically not lower than
7,800 ft (2,400 m), where trees are draped with moss and other
epiphytes.

BEHAVIOR

An uncommon and secretive bird; habits are not well known.
Typically stays high in the canopy. The call is a series of nasal
rising pitches, repeated over and over at four- to five-second
intervals.

FEEDING ECOLOGY AND DIET

Not well known; Remsen et al. examined stomach contents of
14 specimens and found only fruit, particularly those of Ce-
cropia and blackberries; no arthropods or small vertebrates.
Feeds quietly, sometimes hanging upside down to reach fruits,
usually foraging alone or in pairs but sometimes in small, pos-
sibly family, groups.

REPRODUCTIVE BIOLOGY

Not much known; adults with offspring have not been reported
by scientific observers. Males in breeding condition have been
collected in late January and early February.
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CONSERVATION STATUS

Near Threatened due to rapid deforestation resulting from in-
tensive agrarian expansion, logging, and mining. The species
may also be threatened to a lesser extent by the international
cage bird trade.

SIGNIFICANCE TO HUMANS
A desired sighting for bird watchers. ¢

White-throated toucan
Rampbhastos tucanus

TAXONOMY

Ramphastos tucanus Linnaeus, 1758. The genus Ramphastos is
made up of 11 species, the largest members of the toucan fam-
ily. The clade is most closely allied to the mountain toucans
(Andigena).

OTHER COMMON NAMES

English: Red-billed toucan, Cuvier’s toucan; French: Toucan
de Cuvier; German: Weissbrusttukan; Spanish: Tucan Goli-
blanco.

PHYSICAL CHARACTERISTICS

Length about 24 in (55 cm); weight about 21.8-24.8 oz
(618-702 g) male; 19.4-24.2 oz (551-687 g) female. A large
bird, jet-black from the top of the head down the nape and
back to the rump. White at the throat, as the name indicates,
with narrow red breast band; below that, black belly and
thighs. Yellow uppertail-coverts and red undertail-coverts set
off the black tail. The ring of bare skin around the eye is blue;
the bill is mostly red (subspecies tucanus) or black (subspecies

Ramphastos tucanus

Resident
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cuvieri) with a narrow yellow stripe along keel of upper bill;
base of bill is yellow on top and blue on bottom.

DISTRIBUTION

Primarily Amazonian in distribution, ranging from Colombia
and eastern Venezuela through Bolivia and Brazil. Often oc-
curs in the same areas as the similar-looking (though smaller)
channel-billed toucan.

HABITAT

Occupies tropical lowland Amazonian forest almost exclusively,
ranging up to 3,600 ft (1,100 m). Also seen in second-growth
forest, edge habitat and clearings, and around towns and cities.

BEHAVIOR

A conspicuous, large toucan that typically perches on dead
branches above the forest canopy. The yelping call—consid-
ered the characteristic bird call of the Amazon—is said to re-
semble a puppy’s barking; it begins with a sharp, descending,
whining note that is followed by two to four additional mono-
syllabic pitches. Birds usually travel in pairs or small family
groups of up to six birds, although larger flocks are sometimes
seen. Aggressive and dominant in interactions with other
species at fruit trees. Flockmates seem to engage in play, in-
cluding bill-fencing, tag, and pass-the-fruit.

FEEDING ECOLOGY AND DIET

Not well known but eats a variety of fruits plus insects and
lizards and takes eggs and nestlings from a variety of passer-
ines. An active bird when feeding, often plucks fruit with tip of
bill, then tosses head so fruit falls backward into mouth. Wipes
bill on tree branch afterward, or scrapes bill with foot. To
drink, turns bill sideways and swipes across surface of water,

then lifts bill up and tilts head back.

REPRODUCTIVE BIOLOGY

Courtship behaviors include bill-nibbling, allopreening, and
courtship feeding. The breeding season varies with location.
Nests are constructed in natural tree cavities, 3-60 ft (1-18 m)
off the ground; birds often re-use cavities where they have
nested successfully in the past. The two to three white eggs are
elliptical in shape; the parents share incubation duties and the
eggs hatch after about 15 days. Both parents feed the young,
which open their eyes after 29 days and fledge after about 49
days. Capuchin monkeys are a threat to toucan eggs and
young.

CONSERVATION STATUS
Not threatened.

SIGNIFICANCE TO HUMANS
Hunted by Native Americans for food. ¢

Toco toucan
Rampbastos toco

TAXONOMY

Rampbhastos toco Mueller, P.L.S., 1776. The genus Ramphastos
includes the largest members of the toucan family. The clade is
closest allied to the mountain toucans (Andigena).

OTHER COMMON NAMES

French: Toucan toco; German: Riesentukan; Spanish: Tucidn
Toco.
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Ramphastos toco

Resident

PHYSICAL CHARACTERISTICS

The largest of all toucans. Length about 24 in (60 cm). Weight
26.8 oz (760 g) male; 20.7 oz (587 g) female. The only Ram-
phastos species with a predominately black-and-white body
(other species in this group may have orange, orange-red, or
yellow on the breast or throat). Enormous orange bill with
black spot at the tip is unmistakable.

DISTRIBUTION
This species ranges from the mouth of the Amazon River
southward to southern Brazil and northern Argentina.

HABITAT

This species inhabits more macrohabitats than any other tou-
can and is the species most likely to be seen in open and semi-
open habitat. For example, it may be found in tropical forest,
Chiquitano forest, pantanal, seasonal inundated savanna, and
secondary vegetation. A lowland species, the toco toucan
ranges up to 3,900 ft (1,200 m) in altitude.

BEHAVIOR

Of all the toucans, this is the species most likely to be seen in
flight over rivers and across open areas; often perches high in
trees, on dead branches. Flap-glide flight is slow and undulat-
ing. The call is perhaps the lowest in pitch of all toucans; has
been compared to snoring or the croaking of a toad. Often rat-
tles bill or raps tongue against closed bill.

FEEDING ECOLOGY AND DIET

May feed alone, with a mate, or in a small flock of up to nine
birds. Very agile and often hangs head down to reach a fruit or
probe a crevice. Typically feeds in the canopy, but unusual
among toucans in sometimes alighting on the ground to take
fallen fruits. Eats a variety of fruits plus arthropods and has
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been seen hunting cooperatively for eggs and nestlings in nest-
ing colonies of yellow-rumped caciques.

REPRODUCTIVE BIOLOGY

Thought not to breed until they are two years old. Pairs en-
gage in mutual preening and bill-fencing. Often nest in palm
tree cavities which they modify by excavating with their sturdy
bills; also nest in burrows in earthen banks, and in tree-termite
nests (after nests have been opened by woodpeckers). The male
and female incubate the two to four white eggs for about 18

Family: Toucans

days; nestlings are feed insects initially, then diet becomes
mostly fruit. Young birds fledge at 43 to 52 days.

CONSERVATION STATUS
Not threatened. May be expanding its range into newly cleared
areas in Amazonia.

SIGNIFICANCE TO HUMANS

A flagship species of the Neotropics, this toucan is often de-
picted in South American art. Still hunted for food throughout
most of its range; young birds often taken for pets. ¢
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Class Aves
Order Piciformes
Family Indicatoridae

Thumbnail description
Small, generally drably colored tropical birds
resembling barbets and finches

Size
4-8 in (10-20 cm)

Number of genera, species
4 genera; 17 species

Habitat
Forest, scrub

Conservation status
Near Threatened: 3 species

Distribution

Tropical and temperate Africa south of the Sahara. There are two species outside
Africa, the yellow-rumped honeyguide (Indicator xanthonotus), along the southern
foothills of the Himalayas, and the Malaysian honeyguide (/. archipelagicus), in
Southeast Asia.

Evolution and systematics

The family Indicatoridae is within the order Piciformes,
which also includes the barbets (Capitonidae), woodpeckers
(Picidae), jacamars (Gabulidae), puffbirds (Bucconidae), and
toucans (Ramphastidae). DNA-DNA hybridization studies
seem to place honeyguides nearer the woodpeckers, but mor-
phology and behavior strongly suggest them to be nearer the
barbets.

The Indicatoridae are subdivided into four genera, Prodotis-
cus, with three species; Indicator, with 11 species; Melignomon,
with two species; and Melichneutes, which is monotypic, with
only the lyre-tailed honeyguide (M. robustus).

African honeyguides eat the wax of only one bee species,
the common bee (Apis mellifera), despite the presence of other
bee types throughout Africa, suggesting that their adaptations
for cercophagy (wax-eating) are relatively recent, perhaps in
the last one to two million years.

Physical characteristics

Body size of honeyguide species runs from 4 to 8 in (10-20
cm). The plumage is nondescript and cryptic, mostly olive-
greens, grays, browns, black, and white, with occasional
touches of yellow, depending on species. Only three species,
including the greater (Indicator indicator) and lyre-tailed hon-
eyguides, show sexual dichromatism in their plumage.
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The bill is short and sturdy, well fitted to gouging wax and
probing for insects in tree bark, and in most species the nos-
trils have raised rims to protect them from influxes of beeswax,
honey, and other sorts of comb contents. The tail is long, of-
ten marked with white bars that the bird displays in flight, as
guides for juveniles or in mating displays. The legs and toes
are strong for clinging to tree bark, and the claws are long
and hooked. As in all Piciformes, two toes are directed for-
ward, the other two backward.

The wings are long, narrow, and pointed, allowing for vig-
orous flight, complicated maneuvering, and aerial acrobatics,
which some species use to advantage in mating and territorial
displays. The wings of the greater scaly-throated (I. variegatus),
and lyre-tailed honeyguides make a distinctive noise in flight.

Honeyguide vision and hearing are acute. The olfactory
lobe of the brain is well developed, although there are no
studies showing to what extent it uses olfaction to track down
bee nests. There are many accounts of the birds flying into
missionary churches and attacking the beeswax candles, prob-
ably alerted by the odor, which had been intensified and
spread by the candle flames.

Distribution

Honeyguides are found across nearly all Africa south of
the Sahara, and there are two species in Asia. Distribution of
species necessarily parallels that of their brood hosts.
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A scaly-throated honeyguide (Indicator variegatus) feeds on honey-
comb. (Photo by P. Davey/VIREO. Reproduced by permission.)

Habitat

Species live variously in dense primary forest, secondary
forest, gallery forest in semiarid country, and a mix of trees,
shrubs, and grassland. Altitude of habitation runs from sea
level to near the treeline in mountainous territory.

Behavior

The honeyguides would surely be on any list of the most
interesting birds on Earth, not because of their physical ap-
pearance, which would scarcely attract notice, but because of
their behavior. Two species deliberately lead animals, in-
cluding humans, to honey sources. All species are cer-
cophagous, or wax-eating, and have digestive systems able to
handle the substance. All are obligate brood parasites, the fe-
males laying fertile eggs in the nests of other birds.

Honeyguides are tough, aggressive birds, whether they are
harassing brood host birds, mobbing wax sources, or insis-
tently leading humans to bee nests. Although solitary most of
the time, dozens of individuals of up to four species may con-
verge on a wax source. Scaly-throated honeyguides will shoul-
der aside greater and lesser (I. mzinor) honeyguides, while
immature greater honeyguides out-bully all other species.
Several African honeyguide species, notably the greater and
scaly-throated honeyguides, routinely follow and watch hu-
man activities, flying about camping sites and inspecting
everything, even the tents and vehicles.

All honeyguides (except the yellow-rumped [I. xanthono-
tus]) sing, and add to their singing a wide and various reper-
toire of sounds fitted to situations. Singing honeyguides add
posture to their songs, as if using their entire bodies to belt
out every note, arching their necks, fluffing out rump feath-
ers, or all feathers, and quivering the tail in time with the
notes. Several species enhance aggressive or mating voicings
with rustling wing sounds.
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Feeding ecology and diet

No honeyguide species depends entirely on beeswax as a
food source, but all partake of it as a major food item, while
a few species, among them Zenker’s honeyguide (Melignomon
zenkeri) and the yellow-footed honeyguide (Melignomon eisen-
trauti), get some of their wax requirement by eating scale in-
sects (Coccidae) that produce a waxy exudate that covers their
dorsal surfaces. The digestive system of honeyguides produces
specialized enzymes for digesting wax. Similar enzymes have
been found in seabirds and other landbirds, although not in
other Piciformes.

All honeyguides supplement wax with insects and spiders,
including bee larvae, ants, waxworms (Galleria spp.), termites,
flies, and caterpillars. Honeyguides will occasionally eat fruits
and other plant matter. All honeyguides do some insect feed-
ing by flycatching, snagging airborne insects in mid-flight.

Honeyguides feed on beeswax directly, if the nest is ac-
cessible, by flying up to a bee nest, gripping the tree’s surface
alongside the outer part of the comb, and biting off and swal-
lowing pieces of wax. The birds’ hides are tough and parch-
mentlike, offering some but not complete protection against
stings, and a ferocious onslaught of defensive bees can kill a
honeyguide.

Only two species of honeyguide partake in the behavior
that has made the family famous, and given it its name Indi-
catoridae—from the Latin for “to point toward”—deliberately
alerting, then leading animals and humans to honey sources.
These species are the greater, or black-throated, honeyguide
and the variegated or scaly-throated honeyguide.

The greater honeyguide alerts an animal or human to a
honey source by flying close to them and calling “churr-churr-
churr-churr” or “tirr-tirr-tirr-tirr.” Once it has attracted the
attention of the partner, it flies ahead, stopping at intervals
and calling. When both parties reach the nest, the bird cir-
cles near the bee nest, gives a short, toned-down “indication
call,” then perches silently in the vicinity of the nest and waits
for the chunks of comb to fall. A honeyguide seems to know
in advance where a nest is, most likely through regularly sur-
veying its territory.

H. A. Isack of the National Museum of Kenya, and H. U.
Reyer of the University of Zurich conducted a three-year
study to ascertain the truth of the honeyguide-human guid-
ing relationship. In the mid-1980s, the two ornithologists fol-
lowed Boran tribesmen through dry bush country in northern
Kenya, searching for honey. The Boran claimed to have
worked out an elaborate communication system with the
greater honeyguide, with certain signals understood by both
parties. The birds would indicate direction and decreasing
distance of the nest, as the parties approached it, through
flight patterns and calls. Isack and Reyer confirmed all this
in the field. The birds signaled by calls and movements and
perchings, the tribesmen by attracting the bird with special
calls, then making noise as they followed the bird to keep
communication going. Nearly all the nests the Boran reached
with honeyguide help were inaccessible to the honeyguide,
necessitating help from other quarters. In spite of the re-
search of Isack and Rider, and others, some researchers have
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disputed accounts of honeyguides leading animals, leading
humans, or leading at all, asserting that such accounts are not
reliable.

The favored animal accomplice is the ratel, or honey bad-
ger (Mellivora capensis), a medium-sized, powerfully built, om-
nivorous viverrid. The relationship between bird and follower
is mutualistic; neither species needs the other to survive, but
both benefit from the relationship. The honey badger, which
is well equipped to deal with hive-raiding, gouges out hunks
of comb, and the honeyguide helps itself to fallen pieces of
comb with little risk of injury from bee stings. The ratel-
honeyguide relationship has not been proven, but abundant
testimony leans toward it being true.

Humans who follow the honeyguides and gorge on the
honey habitually leave the birds pieces of comb, as a reward
and to keep the relationship intact. Most interesting, in rela-
tion to this custom, is that in suburban areas where people
prefer sugar over honey, honeyguides have been reported to
have lost the ability or the desire for guiding behavior.

Reproductive biology

Honeyguides besmirch their rather charming image as
guides for honey-lovers with a less charming aspect of their
behavior. All honeyguide species are brood parasites. There
is little or no pair bonding between sexes. Adult female hon-
eyguides lay fertile eggs among those of other bird species,
usually one egg per nest, occasionally two. A female will lay
six eggs or more, but divide them up among host nests. All
host nests are cavity types—in trees, in the ground, in termite
mounds, or in carton ant nests.

The honeyguide female will invade a host nest when the
host female is out foraging, or perhaps sit and wait if the host
female is home. Although the host female must leave to feed
sooner or later, the honeyguide cannot wait too long at one
egg-laying spot because the host female or a bonded male and
female will sometimes chase off the intruder.

When the female honeyguide does lay an egg in a host
nest, she enters the cavity nest, deposits the egg and leaves in
10 to 15 seconds (perhaps in as few as three seconds). Females
of some honeyguide species will puncture or remove a host’s
egg before replacing it with her own. Most honeyguide eggs
are white, except those of the green-backed honeyguide
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(Prodotiscus zambesiae), which are blue, matching the color of
the eggs of white-eyes, their most frequent hosts.

The list of host species for honeyguides is long, but all are
cavity-nesters and all are mainly insectivorous. Host choices of
a honeyguide species may be as specific as one or two species,
or a wide selection. The most frequently chosen hosts are
barbets, but honeycreepers choose hosts from among the king-
fishers (Alcedinidae), bee-eaters (Meropidae), hoopoes (Upu-
didae), woodpeckers (Picidae), and others.

The parasitic honeyguide eggs may hatch when the host’s
eggs are still unhatched, or after their hatching. The young
honeyguides hatch with hooked bills and formidably sharp
talons, with which they puncture the eggs or savage the young
of the host. Some honeyguide hatchlings heave the host
hatchlings from the nest, or the host mother, following hy-
giene instincts, will toss out the dead chicks or punctured eggs.
The host mothers, bound and trapped by their strong instincts
for parental care, raise the intruders as their own.

Honeyguides are obligate brood parasites, i.e., brood par-
asitism is the only option open to them for raising the next
generation. No honeyguide species builds nests and none are
able to raise young by themselves. Of necessity, the breeding
seasons of honeyguide species closely accord with those of
host species.

Conservation status

No species is listed as threatened. The Malaysian hon-
eyguide (Indicator archipelagicus), yellow-rumped honeyguide
(Indicator xanthonotus), and dwarf honeyguide (Indicator
pumilio) are listed as Near Threatened. In the long view, most
or all honeyguide species are threatened by rampant defor-
estation in Africa and Asia.

Significance to humans

The species that lead people to honey sources help humans
secure a treasured food. Because of that famous role, hon-
eyguides have found their way into African folklore. A typi-
cal honeyguide tale cautions thoughtfulness and fair
reciprocation, based on the human custom of leaving chunks
of comb for a honeyguide as reward for its help. In such a
tale, a human refuses to pay the honeyguide his fee and reaps
dire consequences.
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1. Lyre-tailed honeyguide (Melichneutes robustus); 2. Malaysian honeyguide (Indicator archipelagicus); 3. Scaly-throated honeyguide (Indicator var-

iegatus); 4. Spotted honeyguide (Indicator maculatus); 5. Yellow-rumped honeyguide (Indicator xanthonotus); 6. Greater honeyguide (Indicator in-
dicator). (lllustration by Wendy Baker)
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Species

Greater honeyguide

Indicator indicator

TAXONOMY
Indicator indicator Sparrman, 1777.

OTHER COMMON NAMES

English: Black-throated honeyguide; French: Grand Indicateur;
German: Schwarzkehl-Honiganzer; Spanish: Indicador de Gar-
ganta Negra.

PHYSICAL CHARACTERISTICS

Up to 8 in (20 cm). Sexes show only minor differences; male is
olive-brown on the crown, nape, wings and dorsal surface;
black throat patch extends up around the eyes in a mask. Yel-
lowish patch on cheek area, another on the wing where it
meets the shoulder at rest; underparts are whitish with some
grayish touches. Bill is yellow and pink. Female is more
brownish and lacks throat and cheek patches. As in most hon-
eyguides, the outer retrices of the tail are white in both sexes
and are shown to advantage in flight.

DISTRIBUTION
Nearly all tropical and temperate Africa south of the Sahara;
the most widely distributed species.

HABITAT

Dense bush country, grasslands with scattered trees and
bushes, and dense forest, from sea level to 8,000 ft (2,438 m)
above sea level. They prefer territory with large resident aard-
vark (Oryctoperus afer) population. Ratels shelter in aardvark

Indicator indicator

Resident
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accounts

burrows, while bee-eaters (Melittophagus spp.), ant-eating chats
(Myrmecochlica spp.), and swallows, all parasitized by the greater
(and other) honeyguides, nest in the roofs of the burrows.

BEHAVIOR

Large for a honeyguide, lively and aggressive. Individuals pa-
trol known territories, visiting and spot-checking bee nests,
and keeping their senses alert for new ones. They will also fol-
low humans and visit human campsites, not always for beckon-
ing and guiding. The male’s most oft-heard call is “vic-tor,”
repeated from six to 11 times in rapid staccato, perching erect
with throat feathers slightly puffed out.

FEEDING ECOLOGY AND DIET

Diet is typically wax, bee larvae, other insects, and spiders.
Greater honeyguides and scaly-throated honeyguides are the
only species known to guide animals, including humans, to
honey sources.

REPRODUCTIVE BIOLOGY

Males put on aerial attraction displays for females, simplified
versions of the lyre-tailed honeyguide’s performance. The
greater honeyguide male may also put on an act wherein he
circles around and above a female, making drumming sounds
with his wings. The male will alight on a branch near the
perching female, then slowly approach her, spreading his
white-bordered tail, fluttering his wings, puffing his feathers,
and making a low, “chrrr” call. Females parasitize at least 40
species, including barbets, kingfishers, bee-eaters, hoopoes, and
woodpeckers.

CONSERVATION STATUS
Not threatened.

SIGNIFICANCE TO HUMANS
Helps humans secure a treasured food and plays a significant
role in folklore.

Malaysian honeyguide

Indicator archipelagicus

TAXONOMY
Indicator archipelagicus Temminck, 1832.

OTHER COMMON NAMES
English: Sunda honeyguide; French: Indicateur archipélagique;
German: Malaien-Honiganzeiger; Spanish: Indicador Malayo.

PHYSICAL CHARACTERISTICS

2.5 in (16 cm). Plumage brownish gray with small, bright yel-
low shoulder patch, underparts are white, and breast light gray.
Eyes and bill are brown, legs and feet black. Female lacks yel-
low shoulder patch.

DISTRIBUTION
Malaysian Peninsula, Sumatra, and Borneo.

HABITAT
Tropical rainforest from sea level to 3,280 ft (1,000 m) above
sea level.
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Indicator archipelagicus

Resident

BEHAVIOR
Calls with harsh, catlike “miaow,” followed by a churring
“miaow-krrruuu” or “miao-miao-krruuy,” rising in pitch.

FEEDING ECOLOGY AND DIET

Often seen near nests of Asian honeybees (Apis dorsata and A.
florea). Eats beeswax, bee larvae, and adults of those species and
other insects. Some individuals sing in presence of humans, but
none exhibits guiding behavior.

REPRODUCTIVE BIOLOGY

Little is known other than the voice of the singing male, al-
though presumed to be brood parasites like other honeyguide
species. Breeding seasons thought to be February into May in
Malaya, during August in Thailand, May into June in Sumatra,
and from January into March in Borneo.

CONSERVATION STATUS
Listed as Near Threatened due to deforestation.

SIGNIFICANCE TO HUMANS
None known. ¢

Lyre-tailed honeyguide

Melichneutes robustus

TAXONOMY
Melichneutes robustus Bates, 1909.

OTHER COMMON NAMES
French: Indicateur a queue-en-lyre; German: Leierschwanz-
Honiganzeiger; Spanish: Indicador Cola de Lira.

PHYSICAL CHARACTERISTICS

6 in (17 cm). Long, lyre-shaped tail is most distinctive fea-
ture; two median pairs of retrices are curved outward at dis-
tal ends, outermost retrices are narrow and short.

142

Melichneutes robustus

Resident

Undersurface of tail is white; bird shows the white part con-
spicuously in flight. Both sexes uniformly olive-green above
and whitish below; female shows some gray streaks on rear
underbelly, and tail is not as large or exaggerated, but has
similar shape.

DISTRIBUTION

Two separate areas of distribution in western Africa, one in-
cluding Sierra Leone, Liberia, and the Ivory Coast, the other,
larger area centering around Cameroon.

HABITAT
Lowland tropical rainforest.

BEHAVIOR

Only incomplete information on behavior, since species is rare
and individuals are difficult to spot. The spectacular aerial dis-
plays are described below. Individuals have been seen perched
in trees near bees’ nests, and associated with barbets and tin-
kerbirds, presumably as preferred brood hosts.

FEEDING ECOLOGY AND DIET
Includes beeswax, bee larvae, and other arthropods.

REPRODUCTIVE BIOLOGY

Most spectacular mating display of all honeyguides. The male,
airborne, voices several “peee” notes, then executes rapid, steep
dive with tail feathers spread. Those feathers produce a signa-
tory “kwa-ba kwa-ba” series of sounds. Male may also ascend
and descend in spirals.

CONSERVATION STATUS
Not threatened.

SIGNIFICANCE TO HUMANS
None known. &
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Scaly-throated honeyguide

Indicator variegatus

TAXONOMY
Indicator variegatus Lesson, 1830.

OTHER COMMON NAMES
French: Indicateur écaillé; German: Strichelstirn-Honi-
ganzeiger; Spanish: Indicador de Garganta Escamosa.

PHYSICAL CHARACTERISTICS

Source of common name “scaly-throated” is network of small,
alternating light and dark spots (not of scales, but feathers)
adorning the throat and extending down onto the breast like a
long bib. Otherwise, colored as most honeyguides, gray-olive on
upperparts, off-white along breast and belly (except for spots).

DISTRIBUTION
Eastern South Africa to southern Sudan, Ethiopia, and Soma-
lia; also in west Africa from coastal Angola to Zambia.

HABITAT
Forest patches and wooded and dense vegetation along rivers
in dry areas.

BEHAVIOR

Show wide range of vocalizations fitted to situations. Males as-
sert or threaten with a high-pitched whistling. Females in simi-
lar mode make loud chatterings. Both sexes accompany
aggressive voice with rustling wing sounds.

FEEDING ECOLOGY AND DIET

An aggressive species, individuals generally dominate a beeswax
source as a feeding post, but will make off with small chunks of
comb and eat them elsewhere. Also eats bee larvae and adults,

Indicator variegatus

Resident

Family: Honeyguides

waxmoth larvae, beetles, and other insects, including termites,
on which they gorge on the wing when the insects emerge in
hordes. Occasionally takes fruits and seeds. Small groups some-
times join mixed-species flocks of foraging birds.

REPRODUCTIVE BIOLOGY
Male displays for female similarly to greater honeyguide.

CONSERVATION STATUS
Not threatened.

SIGNIFICANCE TO HUMANS
Alleged to lead humans to honey sources. ®

Spotted honeyguide

Indicator maculatus

TAXONOMY
Indicator maculatus G. R. Gray, 1847.

OTHER COMMON NAMES
French: Indicateur tacheté German: Tropfenbrust-Honi-
ganzeiger; Spanish: Indicador Moteado.

PHYSICAL CHARACTERISTICS

6.75 in (16.5 cm). Olive-brown with some green tinges above,
brownish underparts with parallel rows of yellow-white spots
running from the throat to tail. Crown has array of small spots
that echo rows on the underside. No appreciable sexual dichro-
matism. Bill is short, stout, and conical.

DISTRIBUTION
Equatorial Africa from Senegambia to eastern Zaire.

Indicator maculatus

Resident
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HABITAT
Dense, lowland forest along rivers.

BEHAVIOR

Similar to that of its close relative, the scaly-throated hon-
eyguide. Individuals are solitary, roaming about the forest
canopy most of the time, but regularly foraging at lower lev-
els. Most prominent vocalization is trill like that of the scaly-
throated honeyguide’s, described as low “brrrr” or “prrrr.”
Other voicings include a loud “woe-woe-woe” similar to calls
of falcons or eagles, with tail fanned and body feathers
puffed.

FEEDING ECOLOGY AND DIET

Forages throughout all forest levels, but prefers the canopy.
Regularly search out beeswax sites, and vary that diet with
caterpillars, beetles, other insects, and spiders.

REPRODUCTIVE BIOLOGY
Preferred host species is buff-spotted woodpecker (Campethera
nivosa). Plumage approximates that of woodpecker, so they en-

hance their brood parasitism by imitating the woodpecker’s voice.

CONSERVATION STATUS
Not threatened.

SIGNIFICANCE TO HUMANS
None known. ¢

Yellow-rumped honeyguide

Indicator xanthonotus

TAXONOMY
Blyth 1842

OTHER COMMON NAMES

English: Indian honeyguide, orange-rumped honeyguide;
French: Indicateur a dos jaune; German: Gelbbiirzel-Honi-
ganzeiger; Spanish: Indicador Hindu.

PHYSICAL CHARACTERISTICS

51in (15 cm). Most brightly colored honeyguides. Both sexes
adorned with golden caps and more gold on the throat and

lower back; female’s gold patches not as extensive as male’s.
Remainder of livery for both sexes is gray and olive-green.

DISTRIBUTION
Foothills of the southern Himalayas, from Afghanistan to
Burma.
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Indicator xanthonotus

Resident

HABITAT
Forests up to 7,000 ft (2,134 m) above sea level, in coniferous,
dry deciduous, and lowland tropical rainforests.

BEHAVIOR

No song has been noted. Instead, males stake out territory in
forests near rock cliffs where the preferred honey producers,
rock bees (Apis dorsata), build their nests in fissures well off the
ground. Males feed off wax of chosen nest, while guarding and
defending the valuable food source against rival males, and en-
ticing females with the promise of food.

FEEDING ECOLOGY AND DIET

Wax and other comb ingredients in rock bee nests; also fly-
catch winged insects. Males perch alone in a tree near a honey-
comb, erect or hunched, for hours.

REPRODUCTIVE BIOLOGY
Females parasitize local species of woodpeckers and barbets.

CONSERVATION STATUS
Listed as Near Threatened. Threats include deforestation and
increased human consumption of rock bee honey.

SIGNIFICANCE TO HUMANS
None known. ¢
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A
Woodpeckers, wrynecks, and piculets

(Picidae)

Class Aves
Order Piciformes
Family Picidae

Thumbnail description

Small to medium, primarily arboreal; often with
patterns of brown, green, or black-and-white;
woodpeckers (Picinae) and piculets (Picumninae)
often sexually dichromic, males with red or yellow
on the head and females lacking it or with less
color; wrynecks (Jynginae) sexes similar;
woodpeckers have stiff rectrices used for support
while climbing on tree surfaces; wrynecks and
piculets do not; most have four toes, arranged
two forward and two back (zygodactyl)

Size

Wrynecks: 6.3-7.5 in (16-19 cm); 0.78-2.1 oz
(22-59 g); piculets: 3-6.3 in (7.5-16 cm);
0.24-1.2 oz (6.8-33 g); woodpeckers: 4.7-24
in (12-60 cm); 0.6-21+ oz (17-600+ g)

Distribution

Number of genera, species

26 genera, 213 species; wrynecks, 1 genus, 2
species; piculets, 2 genera, 29 species;
woodpeckers, 23 genera, 182 species

Habitat
Forests, woodlands, parks, and savannas; a few
species found in grasslands and deserts

Conservation status

Critically Endangered: 3 species; Endangered: 1
species; Vulnerable: 7 species; Near
Threatened: 12 species

Evolution and systematics

The picids are an ancient, very distinctive, and thus easily
recognized group. Early picids were present at least by the
Eocene in both Northern and Southern Hemispheres, but the
fossil record is limited and sheds little light on picid rela-
tionships. Within the Piciformes they seem to be most closely
related to the barbets (Capitonidae), toucans (Ramphastidae),
and honeyguides (Indicatoridae). Wrynecks are considered
the most primitive picids and they lack many adaptations of
the family for tree-climbing and excavation. Woodpeckers
may have originated in the New World and there are in-
credible parallels between Neotropical and African wood-
pecker groups.

Physical characteristics

Worynecks are cryptically colored above in brown, gray,
and black, and lighter below. They have a slender, pointed
bill, rounded wings, and a relatively long tail with rounded
tail feathers that lack the stiffness found in woodpecker rec-
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Worldwide except absent from Australia, New Zealand, New Guinea, Madagascar,
Ireland, many oceanic islands, and treeless polar regions; wrynecks limited to
Eurasia and Africa; piculets to Asia, Central and South America, and Hispaniola

trices. They have short legs and four toes in a zygodactyl (two
toes forward, two back) arrangement. Sexes are alike.

Piculets are like miniature woodpeckers, but tail feathers,
though pointed, are not stiff and are not used for support.
Piculet plumage tends to be soft, and brown and black dom-
inate their color patterns. As with woodpeckers, the sexes are
often distinguished by the presence of red on the head of the
male. Also like woodpeckers, mechanical tapping on wood is
sometimes used for communication.

Woodpeckers have a relatively large head, a straight,
sharply pointed to chisel-tipped bill, and a long cylindrical
tongue that is often barbed or brushlike at the tip for ex-
tracting insect prey from tunnels and crevices. Short legs and
three or four toes in a zygodactyl arrangement, and strongly
curved claws facilitate climbing. Stff rectrices are used as a
prop for climbing on vertical surfaces and probably also as a
“spring” to maximize efficiency of pecking motions. The ma-
jor tail feathers are mostly black, the melanin adding strength
that is needed to counter wear resulting from contact with
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Different tongue structure and uses: Lineated woodpecker (Dryocopus
lineatus) (top) rakes out insects with its stiff, barbed tongue after chis-
eling wood away with its powerful bill; red-breasted sapsucker
(Sphyrapicus ruber) (middle) drills shallow holes and uses its bristled
tongue to obtain sap; Eurasian green woodpecker (Picus viridis) (bot-
tom) probes the ground for ants with its long, sticky tongue. (lllustra-
tion by Gillian Harris)

tree surfaces. Many species are crested, such as the pileated
woodpecker (Dryocopus pileatus).

Distribution

Woodpeckers are found in forested regions throughout the
world except for Madagascar, the Australian region, and some
oceanic islands. Some woodpeckers (e.g., flickers, Colaptes) ex-
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tend beyond the limits of forest, making nest and roost cav-
ities in utility poles, fence posts, or dirt banks. Wrynecks are
confined to the Old World, and piculets to the tropics.

Habitat

Picidae habitats include virtually any environment with
woody vegetation, and some without. A major component of
woodpecker habitats that has been given little attention but
is worthy of consideration is water. High relative humidity,
frequent precipitation, and the local presence of standing or
running water contribute to abundance and diversity of picid
species within regions. The link between water and picids is
the requisite moist wood for fungal decay, which facilitates
cavity excavation and provides suitable habitats for the wood-
boring arthropods that so many picids depend on. Larger
woodpeckers, of course, need larger trees in which to exca-
vate their nest and roost cavities. They also often feed on
larger prey and need more extensive habitat in order to find
adequate food resources. Some smaller woodpeckers that have
become specialized for unique habitat conditions also have ex-

An acorn woodpecker (Melanerpes formicivorus) stores acorns for win-
ter food. (Photo by Tim Davis. Photo Researchers, Inc. Reproduced by
permission.)
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European wryneck (Jynx torquilla) at its nest. (Photo by Hans Reinhard.
Bruce Coleman Inc. Reproduced by permission.)

tensive habitat needs. The red-cockaded woodpecker (Picoides
borealis) can require 200-1,000 or more acres (80-400 ha) of
pine forest per pair depending on habitat quality.

Behavior

Flight of picids is often undulating, but the largest wood-
peckers tend toward less undulation and more level flight. Pi-
cid wings tend to be relatively short and rounded, providing
better control for maneuvering in forest habitats. Some
species, such as the yellow-bellied sapsucker (Sphyrapicus var-
ius) and northern flicker (Colaptes auratus) in North America
are migrant (at least in northern populations). The yellow-
bellied sapsucker shows a distinct pattern of differential mi-
gration by the sexes, females going farther south. Others such
as the three-toed woodpecker (Picoides tridactylus) are some-
what irruptive, departing areas when food supplies are low and
moving to areas of food concentration such as epidemic bee-
tle outbreaks. Most occupy similar habitats year round, but
some can make drastic seasonal shifts. The red-headed wood-
pecker (Melanerpes erythrocephalus), for example, is generally a
bird of very open habitats where it feeds on beetles, grasshop-
pers, other arthropods, and some fruit during summer, but in
winter it often moves to bottomland forest and focuses its for-
aging on acorns and other mast (nuts found on the forest floor).

Vocalizations are often simple, with single notes often
used as contact calls between mates and “whinny” or “rat-
tle” calls found with some variation across the family. In so-
cial species such as the California woodpecker (Melanerpes
Sformicivorus) and red-cockaded woodpecker, the vocal reper-
toire can be more complex. Communication by production
of mechanical sounds through tapping on resonant wood is
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common in picids and the loud, rolling tattoo of such large
species as the black woodpecker (Dryocopus martius) of Eura-
sia and the pileated woodpecker of North America are truly
magnificent.

Feeding ecology and diet

The diet of picids is heavily biased toward forest insects
and other arthropods, but also includes varying, and some-
times substantial, proportions of fruit, nuts, and tree sap.
Many of the physical adaptations of picids are specializations
for obtaining food from tree surfaces and subsurfaces. A
chisel-like bill is used for excavating to retrieve wood-boring
beetle larvae, ants, termites, and other invertebrates from
within wood or other substrates. It is also used to reach mast
and produce sap wells from which the birds obtain liquid
nourishment. The exceptionally long vermiform tongue with
a barbed tip is used like a rake to retrieve prey from tunnels
and crevices, its efficiency enhanced by a coating of sticky
saliva produced by the large salivary glands that characterize
the group. The barbs at the tip of a sapsucker’s tongue are
short and abundant, making the tongue more “brushlike,” aid-
ing in obtaining liquid nourishment provided by sap.

Great spotted woodpecker (Dendrocopos major) feeding young at nest
in Lincolnshire, England. (Photo by Holt Studios/Peter Wilson. Photo
Researchers, Inc. Reproduced by permission.)
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An ocellated piculet (Picumnus cirratus). (Photo by J. Dunning/VIREO.
Reproduced by permission.)

Reproductive biology

All members of the Picidae are cavity nesters. Most exca-
vate their own nest and roost cavities, a process that takes about
two weeks and is shared by monogamous pair members. The
wrynecks do not excavate cavities, but may enlarge one. They
also differ from typical woodpeckers by sometimes adding
grass or moss as a nest lining. In the red-cockaded woodpecker,
cavity excavation, which is characteristically in a living pine,
can take several years. A woodpecker nest cavity is usually the
roost of the male. No nest material is brought in, though
woodpeckers generally leave a layer of fresh chips on the bot-
tom of the cavity and may add more chips, excavated from
cavity walls during laying, incubation, and brooding of small
nestlings. All picids lay shiny white eggs. At first these are
somewhat translucent and may even appear pinkish; with de-
velopment they become opaque. Clutch size varies within and
among species, but usually averages three to five eggs. Incu-
bation begins with laying of the last egg and is shared by both
parents. Incubation periods are very short, usually 10-12 days.
Young are very altricial and remain naked and with closed eyes
for four to seven days. Nestlings fledge at three to six weeks
and may be dependent on parents for weeks to months. Nest-
ing success is generally high, although brood reduction
through starvation of the last-hatched chick is common.

Conservation status

Seventeen woodpecker and five piculet species or sub-
species were included on the 2000 IUCN Red List of Threat-
ened Species. The ivory-billed (Campephilus principalis),
imperial (Campephilus imperialis), and the Okinawa wood-
pecker (Sapheopipo noguchii) are Critically Endangered by loss
of old-growth forest. The red-cockaded, Arabian (Dendroco-
pos dorae), helmeted (Dryocopus galeatus), and Sulu (Picoides
ramsayi) woodpeckers are all classified as Vulnerable as a re-
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sult of habitat losses. The red-cockaded is classified as En-
dangered under the U.S. Endangered Species Act. Ten other
woodpecker species are listed by IUCN in their Lower Risk
category. The tawny (Picumnus fulvescens), ochraceous (Picum-
nus limae), and speckle-chested (Picummnus steindachneri)
piculets are all listed as Vulnerable, and the rusty-necked
(Picummus fuscus) and mottled (Picumnus nebulosus) piculets are
included as Lower Risk.

The greatest threat to picids is habitat destruction and
modification. Clearing of forests for non-forest uses reduces
and fragments populations and allows invasion of forest-edge
species that compete with woodpeckers for cavities or that
prey on woodpeckers. Clearcutting followed by harvesting of
trees before they reach natural maturity reduces habitat qual-
ity, availability of nest sites, and abundance, diversity, and
stability of food supplies. All endangered and threatened
woodpecker species are suffering impacts of habitat losses.
Introduction of exotic secondary cavity-nesting species, such
as the European starling (Sturnus vulgaris), has increased
competition for woodpecker cavities and contributed to pop-
ulation declines and possibly shifts in woodpecker nesting
phenology that further upset woodpecker roles within
ecosystems. For example, starling competition with early-
nesting red-bellied woodpeckers (Melanerpes carolinus) seems
to have resulted in later renesting of that species, placing it
in greater competition with the later nesting red-headed
woodpeckers.

Significance to humans

The brilliant red feathers on the head of many male wood-
peckers have been sought by indigenous peoples in many ar-
eas of the world. In North America, the scalps and bills of
ivory-billed woodpeckers were sought and traded far outside
the range of the species to be used to adorn war pipes and
ceremonial dress. Red-headed woodpecker feathers were sim-
ilarly used by the Ojibway Indians of Canada. In California,
scalps of woodpeckers became essentially the basis of a mon-
etary system among indigenous peoples. Woodpecker
tongues and other body parts have been used in folk medi-
cine and woodpeckers have been eaten in many cultures. In
Ttaly, however, the tapping of woodpeckers is considered un-
lucky, a belief perhaps handed down from the Romans. At the
end of the nineteenth century, skins of rare species such as
the ivory-billed and imperial woodpeckers had a high market
value and were the subject of intense collecting pressure. In
the late twentieth century the endangered red-cockaded
woodpecker of the southeastern United States became a sym-
bol of conflict between the forest industry and environmen-
tal action groups. Several species of woodpeckers have been
eaten by local cultures, including flickers, pileated wood-
peckers, and ivory-billed woodpeckers in North America. The
latter two were both known to early settlers in North Amer-
ica as “Indian hens,” perhaps a reference to their edibility.
One early writer suggests that ivory-billed woodpecker tasted
as good as “pintail duck.”

Woodpeckers are very important components of forest
ecosystems because of their role in providing nest and roost
sites for many secondary cavity-nesting species, their control
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of forest insect pests, and to some extent dispersal of seeds.
Woodpeckers are also blamed for considerable damage to
buildings, some damage to crops (including sugar cane, ca-
cao, corn, oranges, and other fruit), to commercially valuable
trees, and sometimes to eggs of poultry. Often, however, the
perceived damage is a perception only and the “services” pro-
vided by the birds far outweigh any real damage. Wood-
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peckers have a lot of popular appeal and have contributed to
human culture in such diverse ways as through the cartoon
“Woody Woodpecker” (patterned after the pileated wood-
pecker), door-knockers shaped like woodpeckers, and tooth-
pick dispensers that include a miniature woodpecker that picks
up a toothpick for the user. In Brazil, muzzle-loading shot-
guns are called “woodpeckers.”
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1. Black woodpecker (Dryocopus martius); 2 Three-toed woodpecker (Picoides tridactylus); 3. Smoky-brown woodpecker (Veniliornis fumigatus); 4.
Northern flicker (Colaptes auratus); 5. Gray-faced woodpecker (Picus canus); 6. Great slaty woodpecker (Mulleripicus pulverulentus); 7. Okinawa
woodpecker (Sapheopipo noguchii); 8. Lesser flame-backed woodpecker (Dinopium benghalense); 9. Rufous woodpecker (Celeus brachyurus); 10.
Ivory-billed woodpecker (Campephilus principalis). (Illustration by Gillian Harris)
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1. Yellow-bellied sapsucker (Sphyrapicus varius); 2. Guadeloupe woodpecker (Melanerpes herminieri); 3. Bennett’s woodpecker (Campethera ben-
nettii); 4. Red-cockaded woodpecker (Picoides borealis); 5. Olivaceous piculet (Picumnus olivaceus); 6. White-backed woodpecker (Dendrocopos
leucotos); 7. Red-headed woodpecker (Melanerpes erythrocephalus); 8. Northern wryneck (Jynx torquilla); 9. Rufous piculet (Sasia abnormis); 10.
Gray woodpecker (Dendropicos goertae). (lllustration by Gillian Harris)
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Species accounts

Northern wryneck
Fynx torquilla

SUBFAMILY
Jynginae

TAXONOMY
Fynx torquilla Linnaeus, 1758, Sweden. Four subspecies.

OTHER COMMON NAMES

English: European wryneck, Eurasian wryneck; French: Torcol
fourmilier; German: Wendehals; Spanish: Torcecuello de
Africa Tropical.

PHYSICAL CHARACTERISTICS

6.3-6.7 in (16-17 cm); 0.8-1.9 oz (22-54 g), weight extremes
associated with migratory preparation and losses resulting from
migration; a small, aberrant woodpecker with an overall gray
appearance and lacking stiff tail feathers of typical woodpeck-
ers; upperparts are gray mottled with brown and buff in a pat-
tern much like some nightjars (Caprimulgiformes);
diamond-shaped dark patch on back extends to the nape; breast
is lighter gray; sexes alike and juveniles similar to adults.

DISTRIBUTION

Breeds from northern Eurasia south through temperate Eurasia
to Japan; disjunct breeding population in western Asia and
northwestern Africa; winters central Eurasia south to drier ar-
eas of central and West Africa, India, Southeast Asia, southern
China, southern Japan. 7. t. rorquilla , most of Eurasia; 7. z.
tschusii, Corsica, Sardinia, Italy, eastern Adriatic coast; 7. z.
mauretanica , northwestern Africa; 7. t. himalayana, Kashmir.

HABITAT
Open forests, clearings, edge habitats with sparse ground cover.

BEHAVIOR
Takes its name from head movements produced when cor-
nered in the nest; described as mimicry of a snake. Migrant,

Jynx torquilla

Breeding Nonbreeding
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travels mainly at night. Moves about home range alone, as
pairs during breeding season, or as post-breeding family
groups. Rarely climbs a vertical surface.

FEEDING ECOLOGY AND DIET
Forages for arthropods, especially ants, their larvae and pupae,
mainly on ground; captures prey with its sticky tongue.

REPRODUCTIVE BIOLOGY

Nests in old woodpecker holes, nest boxes, and other natural
and humanmade cavities; may slightly enlarge a well-rotted
cavity. Typically nest is 3-49 ft (1-15 m) up. Nesting is
May—June. Unlike woodpeckers, nest bottom is sometimes
lined with sparse grass or moss. Typical clutch size is 7-12
eggs, but fewer eggs at some nests and as many as 18-23 at
others where more than one female is laying. Incubation pe-
riod is about 11 days and young usually fledge in 20-22 days.
Both parents care for young for 10-14 days post-fledging. Sec-
ond nest attempt may quickly follow first.

CONSERVATION STATUS

Not threatened, but declines in Europe associated with loss of
unimproved pasture and orchard habitats and increases in
conifer forests.

SIGNIFICANCE TO HUMANS

In Greek mythology, the king of the Greek gods, Zeus, was
bewitched by Inyx, daughter of Echo and Peitha, and in re-
venge, Hera, Zeus’s wife, turned Inyx into a wryneck. As a re-
sult, the wryneck is considered a “love charm.” No doubt this
tale is linked to the sinuous, somewhat sensual movements of
the disturbed wryneck in its nest. ¢

Olivaceous piculet
Picumnus olivaceus

SUBFAMILY
Picumninae

TAXONOMY
Picumnus olivaceus Lafresnaye, 1845.

OTHER COMMON NAMES
French: Picumne olivitre; German: Olivriicken-Zwergspecht;
Spanish: Carpinterito Oliciceo, Telegrafista.

PHYSICAL CHARACTERISTICS

3.5-3.7 in (9-10 cm), 0.39-0.53 oz (11-15 g); tiny, short,
pointed bill; olive above, black cap with white spots, dusky
cheeks with white streaks; pale olive to dusky below with light
flank streaking. Male with yellow-orange streaked crown; fe-
male with no yellow-orange.

DISTRIBUTION

Atlantic slope of Central America from northeast Guatemala
south into northern South America to Colombia, northwest
Venezuela, western Ecuador to northwest Peru.

HABITAT

Humid tropical evergreen forest and forest edge, including
plantations; often in cutover areas; seems absent from mature
forest; lowlands to about 7,000 feet (2,100 m).
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Picumnus olivaceus

Resident

BEHAVIOR

Constantly moving, almost nuthatch-like, moving over small
branches both high and low within the forest, but favoring
thickets and vines and avoiding large trunks and limbs. The
Spanish common name telegrafista comes from the resemblance
of its feeding percussion blows to the sound of Morse code be-
ing tapped out by telegraph.

FEEDING ECOLOGY AND DIET
Feeds largely on ants, especially those that tunnel in dead
twigs; also takes other insects and their eggs and larvae.

REPRODUCTIVE BIOLOGY

Nest cavity excavated in soft wood, in a low stub, by both
members of a pair. Pair roosts together in the cavity prior to
nesting. Clutch of 1-3 white eggs incubated for about 14 days
by both parents; young fed by both parents; fledge at about age
24-26 days.

CONSERVATION STATUS
Not threatened.

SIGNIFICANCE TO HUMANS
None known. ¢

Rufous piculet
Sasia abnormis

SUBFAMILY
Picumninae

TAXONOMY
Picummnus abnormis Temminck, 1825.

OTHER COMMON NAMES
French: Picumne roux; German: Malaienmausspecht; Spanish:
Carpinterito Rufo.
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Sasia abnormis

Resident

PHYSICAL CHARACTERISTICS

3.5 1n (9 cm), 0.25-0.42 oz (7.2-12 g); tiny, green above, rust
below; male with yellow forehead; female with rufous forehead.
Very short tail.

DISTRIBUTION
Malay Peninsula, Sumatra, Java, Billiton, Borneo, Nias.

HABITAT
Secondary forest with much decaying wood; bamboo stands;
low dense vegetation.

BEHAVIOR
Somewhat social, seen in groups of 4-5; fast moving through
understory.

FEEDING ECOLOGY AND DIET

Gleans insects from surface and excavates small holes to re-
trieve insects. Diet includes beetles, ants, other small insects,
their eggs, and larvae, and small spiders.

REPRODUCTIVE BIOLOGY
Little known; nests found in bamboo; nestlings found May—June;
brood size 2.

CONSERVATION STATUS
Not threatened.

SIGNIFICANCE TO HUMANS
None known. ¢

Northern flicker
Colaptes auratus

SUBFAMILY
Picinae

TAXONOMY
Colaptes auratus Linnaeus, 1758, based on the drawing of the
“golden-winged wood-pecker” by Mark Catesby. Has at times
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Colaptes auratus

Resident Breeding

been separated into red-shafted (C. cafer) and yellow-shafted
species (C. auratus), but considerable hybridization occurs in
the North American Great Plains. Four major racial groups in-
cluding nine races are recognized. The gilded flicker (C.
chrysoides) is sometimes considered as another race of the
northern flicker.

OTHER COMMON NAMES

English: Common flicker, yellow-shafted flicker, red-shafted
flicker, Guatemalan flicker, Cuban flicker; French: Pic flam-
boyant; German: Goldspecht; Spanish: Carpintero Escapu-
lario.

PHYSICAL CHARACTERISTICS

11.8-13.8 in (30-35 cmy); 3.1-5.8 oz (88-164 g). Primarily a
ground-feeding woodpecker that is camouflaged with earth-
toned colors and black spotting on back and wings, a disrup-
tive black “V” on its breast, and heavy black spotting on belly
and flanks; western forms have red-vaned flight feathers, east-
ern and southern forms yellow-vaned flight feathers, hybrids
have orange; male red-shafted flickers have a red “moustache”
stripe, yellow-shafted have a black moustache, hybrids inter-
mediate.

DISTRIBUTION

Throughout North America from west central Alaska to the
northern regions of the Yukon, Manitoba, Ontario, and Que-
bec, to southern Labrador and Newfoundland, south
throughout North America and adjacent islands to northern
Baja California, southern Mexico, north central Nicaragua,
Cuba, Isle of Pines, Cayman Islands. Distribution of the four
major racial groups: C. 4. auratus, northern and eastern North
America; C. a. cafer, western North America and Mexico; C. a.
mexicanoides, highlands from Chiapas south to Nicaragua; C. 4.
chrysocaulosus, Cuba and Cayman Islands.
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HABITAT

Very open forest to savanna with sparse understory, urban and
suburban parks and landscapes, less commonly in treeless
grasslands.

BEHAVIOR

Northern populations migratory, many others resident. The
Cuban form seems more arboreal than continental forms. Soli-
tary much of the time, but migrants found in small flocks. May
roost in or on buildings.

FEEDING ECOLOGY AND DIET

Generally feeds on the ground on ants and other arthropods;
also feeds on arthropods in well-rotted wood; fruits, and seeds
in season.

REPRODUCTIVE BIOLOGY

Monogamous; often nests in near treeless areas, excavating cav-
ities in utility poles, occasionally dirt banks; sometimes uses
nest boxes. Not a strong excavator and often uses available cav-
ities. Nesting occurs February—August (earlier in warmer lati-
tudes, later in colder areas). Clutch size 3-12 eggs, 4-9
common; incubation 11-12 days by both parents; young fledge
at 25-28 days. Young are fed by regurgitation. Two broods
possible. Often suffers from competition for cavities with the
introduced European starling (Sturnus vulgaris).

CONSERVATION STATUS
Not threatened. Guadeloupe flicker (Colaptes auratus rufipileus)
of Guadeloupe Island off Baja California is extinct.

SIGNIFICANCE TO HUMANS

Often mentioned in folklore, feathers were used decoratively
by Native Americans; sometimes eaten and considered a game
bird; occasionally causes problems by excavating into the siding
of homes and other buildings. &

Rufous woodpecker
Celeus brachyurus

SUBFAMILY
Picinae

TAXONOMY
Picus brachyurus Vieillot, 1818. Nine subspecies.

OTHER COMMON NAMES
French: Pic brun; German: Rostspecht; Spanish: Carpintero
Rufo.

PHYSICAL CHARACTERISTICS

8.3-9.8 in (21-25 cm), 1.9-4.0 oz (55-114 g); a reddish brown
woodpecker with black barring on rufous back, wings, tail, and
flanks; reddish eye; male with a red cheek, female without; ju-

veniles like adults but sometimes more, sometimes less barring.

DISTRIBUTION

Southeast Asia from southwest India and Sri Lanka to Nepal,
southern China, Hainan, Borneo, Sumatra, and Java; several
disjunct and island populations resulting in considerable varia-
tion recognized as subspecies.

HABITAT
Lowland forest to 5,580 ft (1,700 m) in some areas; occupies
a diversity of forest types, including bamboo, mangroves, and
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Celeus brachyurus

Resident

scrub, as well as both primary and secondary evergreen and
deciduous forest.

BEHAVIOR
A shy bird usually found away from people; found in pairs;
seems to prefer open forest, but seeks shaded areas; very vocal.

FEEDING ECOLOGY AND DIET

Forages throughout the forest, sometimes in mixed species
flocks. Feeds extensively on tree-dwelling ants and other in-
sects; also takes fruits, nectar, and sap.

REPRODUCTIVE BIOLOGY

Male and female share excavation of nest, often in a nest of
tree ants; clutch usually of 2-3 shiny white eggs incubated by
both sexes for 12-14 days; young fed by regurgitation.

CONSERVATION STATUS
Not threatened.

SIGNIFICANCE TO HUMANS
None known. ¢

Red-headed woodpecker
Melanerpes erythrocephalus

SUBFAMILY
Picinae

TAXONOMY
Picus erythrocephalus Linnaeus, 1758, based on Mark Catesby’s
drawing of the “Red-headed Wood-Pecker.”

OTHER COMMON NAMES

French: Pic a téte rouge; German: Rotkopfspecht; Spanish:
Carpintero de Cabeza Roja.
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Melanerpes erythrocephalus

Resident Breeding

PHYSICAL CHARACTERISTICS

9-10 in (24-26 cm); 2-3.4 oz (56-97 g). Adults have a com-
pletely red head, black back and tail, white breast, black
wings with white secondaries that appear as a white shield
when the wings are folded over the back. Sexes are alike. Ju-
veniles have a gray-black head and some black markings on
white secondaries.

DISTRIBUTION

Breeds east of Rocky Mountains in North America from south-
ern regions of Saskatchewan, Manitoba, Ontario, and Quebec,

south to the Gulf of Mexico and south central Florida; winters
mostly in southern two-thirds of its breeding range, but farther
north during mild winters.

HABITAT

Open woodland, especially with oaks and beech; also roadsides
and open areas with scattered trees or utility poles. Often sea-
sonally moves from open areas in summer to bottomland forest
in fall and winter.

BEHAVIOR

Solitary or as pairs in summer, often found in loose social
groups in winter. Often very vocal in social groups. Interspecif-
ically territorial with red-bellied woodpeckers, but normally
more of an open-country bird than the red-bellied.

FEEDING ECOLOGY AND DIET

Often sallies from a perch to capture flying insects or to seize
arthropods and other small animals from the ground. It then
often takes its captured prey to the top of a stub or utility pole
that it regularly uses as a “chopping block” to remove legs and
other hard parts before eating. Takes considerable fruit,
acorns, beechnuts, and other nuts in season and will sometimes
cache these in cavities.

157



Family: Woodpeckers, wrynecks, and piculets

REPRODUCTIVE BIOLOGY

Poor cavity excavator and frequently uses old cavities or usurps
a fresh cavity from other species such as the red-bellied wood-
pecker. When it excavates a cavity of its own, it is usually in a
well-rotted stub with a pre-existing crack that often forms a
flat side to the cavity entrance. Both pair members share cavity
excavation, incubation, and care of young. Nesting normally
occurs between April and August. Clutch size varies from 3 to
10 eggs, but is usually 4-5 eggs; incubation lasts 12-13 days;
young fledge at about 37-29 days. The red-headed woodpecker
often loses cavities to European starlings.

CONSERVATION STATUS

Not threatened, but suffers high mortality due to being hit by
vehicles when it comes to roads for insects; also suffers in com-
petition with European starlings.

SIGNIFICANCE TO HUMANS

Among the Chitimacha Indians of Louisiana, there is a folktale
about a great flood from which the red-headed woodpecker es-
caped drowning by clinging to a cloud, but its tail hung down
into the dark water and to this day it has a black tail as a re-
sult. The red feathers of red-headed woodpeckers have been
highly valued by Native Americans and used decoratively. &

Bennett’s woodpecker
Campethera bennettii

SUBFAMILY
Picinae

TAXONOMY
Chrysoptilus bennettii A. Smith, 1836, western Transvaal, South
Africa. Two races recognized.

Campethera bennettii

Resident

158

Vol. 10: Birds Il

OTHER COMMON NAMES

English: Specklethroated woodpecker, Reichenow’s wood-
pecker; French: Pic de Bennett; German: Bennettsspecht;
Spanish: Pico de Bennett.

PHYSICAL CHARACTERISTICS

About 9.5 in 24 cm); 2.2-3 oz (61-84 g). A small, brownish
yellow woodpecker with heavy spotting on underparts; male
has a red forehead to the nape, a red “moustache,” and white
ear coverts; female has a red nape, black-and-white mottled
forehead, brown throat and ear coverts, a buff wash on the
breast, and less intense spotting on the underparts; juveniles
are darker above and more spotted below, with a white-spotted
black crown.

DISTRIBUTION

Lake Victoria region, western Tanganyika and southeastern
Congo to Angola, central Kalahari Desert, Damaraland, south-
ern Zimbabwe, and Transvaal. C. b. bennettii, most of range
except for southern Angola, southwestern Zambia, northern
Namibia, and northern Botswana; C. b. capricorni, southwest
parts of range including southern Angola, southwestern Zam-
bia, northern Namibia, and northern Botswana. Absent from
large areas.

HABITAT
Uses a wide range of open forest and bush habitats, especially
acacia, miombo, and Brachystegia.

BEHAVIOR

A territorial, but social species found in pairs or family groups.
Much of its time is spent on bare ground or in short-grass ar-
eas, including lawns. May show some migration in drier parts
of its range.

FEEDING ECOLOGY AND DIET

Highly terrestrial in its search for food, but also forages on low
trunks and larger limbs of trees. Often accompanies glossy
starlings (Lamprotornis) when foraging. Diet includes mainly
ants, termites, and their larvae and pupae, but also other
arthropods.

REPRODUCTIVE BIOLOGY

Monogamous. Breeds from August to February, with nesting
peaking in October and November in Zimbabwe and Trans-
vaal. Nests are often in open areas and often in cavities exca-
vated by other species. Clutch size 2-5 eggs; incubation lasts
15-18 days; parental duties carried out by both parents. Nest
cavities may be reused.

CONSERVATION STATUS
Not threatened.

SIGNIFICANCE TO HUMANS
None known. ¢

Gray woodpecker
Dendropicos goertae

SUBFAMILY
Picinae

TAXONOMY
Picus goertae P. L. S. Miiller, 1776, Senegal. At least eight races
described, four currently recognized.
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Dendropicos goertae

Resident

OTHER COMMON NAMES
English: African gray woodpecker; French: Pic gris; German:
Graubrustspecht; Spanish: Pico Gris.

PHYSICAL CHARACTERISTICS

About 8 in (20 cm); 1.4-1.9 oz (40.5-52.5 g). A small wood-
pecker with a long, straight, rather broad bill; upperparts are
unbarred green or brownish green with a red rump and barred
brown tail; underparts are gray with an orange to yellow belly
patch and some barring on flanks. Male has a pale, striped, gray
head with a red hindcrown and nape; female lacks red on head.

DISTRIBUTION

Found in a broad swath of forest and savanna habitats in central
and West Africa; from sea level to 9,800 ft (3,000 m). D. g. goerte,
West Africa to Sudan, south to northeastern Zaire; D. g. koenigi,
the Sahel zone across central eastern Mali, Niger, Chad, to west-
ern Sudan; D. g. abessinicus, eastern and northern Sudan and
northern and western Ethiopia; D. g. meridionalis, south central
Zaire, probably to southern Gabon and northwestern Angola.

HABITAT
Wooded and savanna areas, thickets with large trees, riverine
forest, gardens, mangroves in some areas.

BEHAVIOR
Found in pairs and family groups, moves rapidly through its
habitat. Often at forest edge.

FEEDING ECOLOGY AND DIET

Forages on the ground and in live and dead trees, especially
trunk and larger limbs. Occasionally takes insects in flight. Diet
includes ants, termites, beetle larvae, and other arthropods.

REPRODUCTIVE BIOLOGY
Nesting is from December to June in west, December to Feb-
ruary and July to September in Zaire, and February to July and
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September to November in eastern Africa; sexes share nest
cavity excavation at 1-60 ft (0.3-18.3 m) above ground in a
dead tree or dead stub of a live tree. Clutch size 2-4 eggs. No
data on incubation, parental care, or fledging.

CONSERVATION STATUS
Not threatened.

SIGNIFICANCE TO HUMANS
None known. ¢

Red-cockaded woodpecker

Picoides borealis

SUBFAMILY
Picinae

TAXONOMY

Picus borealis Vieillot, 1807, North America (specific locality
unknown, but arbitrarily decided to be Mount Pleasant, South
Carolina). Two subspecies described, Picoides borealis borealis
from most of the species range, and P. b. hylonomus from cen-
tral and southern Florida. Researchers have discounted the lat-
ter race in the late twentieth century.

OTHER COMMON NAMES
French: Pic boreal; German: Kokardenspecht; Spanish: Carpin-
tero de Cresta Roja.

PHYSICAL CHARACTERISTICS

About 8.7 in (22 cm); 1.4-1.9 oz (40-55 g). Medium black-
and-white woodpecker; primary distinguishing characteristics
include large white cheek patches with ladder back; males have
several tiny red feathers between white cheek patch and black

Picoides borealis

Resident
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crown, but the red is usually concealed; females lack the red;
immature males may have irregular red patch on forehead, im-
mature females tend to have white flecks on lower forehead.

DISTRIBUTION

Southeastern Oklahoma and eastern Texas, southern Missouri,
south central Kentucky, central Tennessee, to southeastern
Maryland, south to southern Florida and across the Gulf coast.
Now extirpated from Missouri, Kentucky, Tennessee, and
Maryland. Vagrants have shown up as far north as Illinois and
New Jersey.

HABITAT
Extensive, open, old-growth pine forest, naturally maintained
by lightning-started fires.

BEHAVIOR

The red-cockaded woodpecker is a very social species that lives
in extended family groups including one breeding pair, their
offspring from recent nesting efforts, and males from earlier
nesting efforts. The group forages over an area averaging
about 200 acres (80 ha) in good habitat and more than 1,000
acres (400 ha) in poor habitat. Cavities are in living pines, usu-
ally below the lowest branch, in trees infected with the red-
heart fungus. Cavities persist sometimes for decades and are
used multiple years as nest and roost sites, inherited by males
who remain with the group. Birds peck tiny holes, called resin
wells, above and below each cavity. These are continually
worked so they provide a steady flow of sticky resin, which is
an effective barrier against tree-climbing rat snakes (Elaphe).

FEEDING ECOLOGY AND DIET

Feeds primarily on tree-surface arthropods obtained from the
surface and by scaling loose bark from the tree. Males tend to
forage mostly on limbs and trunk of pines above the lowest
branch, females on the trunk below the lowest branch.

REPRODUCTIVE BIOLOGY

Monogamous, but a cooperative breeder; nest is in the roost
cavity of the breeding male. Clutch size typically 2-5 eggs; in-
cubation period 10-11 days; young fledge at 26-29 days; off-
spring cared for by both parents and helpers.

CONSERVATION STATUS

Vulnerable, and listed as Endangered under the U.S. Endan-
gered Species Act; populations have suffered from habitat frag-
mentation and deforestation, cutting of old-growth pine
forests, and control of natural fire.

SIGNIFICANCE TO HUMANS

Needs of this species conflict with desires of forest industry to
cut young pines; birders travel to the southeastern United
States specifically to see this bird. ¢

Three-toed woodpecker
Picoides tridactylus

SUBFAMILY
Picinae

TAXONOMY

Picus tridactylus Linnaeus, 1758, Sweden. Although North
American and Eurasian populations appear similar, recent stud-
ies suggest significant genetic differences. Three races are rec-
ognized in the New World, five in Eurasia.
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Picoides tridactylus

Resident

OTHER COMMON NAMES
English: Northern three-toed woodpecker; French: Pic tri-
dactyl; German: Dreizehenspecht; Spanish: Pico Tridictilo.

PHYSICAL CHARACTERISTICS

8-9.5 in (20-24 cm); 1.6-2.7 oz (46-76 g) a medium-sized
woodpecker with black above, white below, varying extent of
barring on flanks and white on back; male has a yellow fore-
head and crown, female has a whitish crown with fine black
streaks; immature has duller plumage that is somewhat brown;
only three toes on each foot.

DISTRIBUTION

Resident from near the tree line in northern Alaska, northern
Canada, northern Eurasia, south to northern tier of United
States, mountains of southern Europe, western China, north-
ern Mongolia, northern Korea, and Japan. Wanders south in
winter to New England, north central United States. P. ¢. #ri-
dactylus, northern Eurasia, Scandinavia, Latvia, to Mongolia,
southeastern Siberia, and Sakhalin Island; P. t. crissoleucus,
northern taiga from Urals to Sea of Okhotsk; P. r. albidor,
Kamchatka; P. t. alpinus, mountains of central, southern, and
southeastern Europe, northeastern Korea, Hokkaido, Japan;
P. t. funebris, southwestern China to Tibet; P. t. dorsalis, Rocky
Mountains, Montana to Arizona and New Mexico; P. t. fascia-
tus, western North America, Alaska, and Yukon south to
Oregon; P. t. bacatus, eastern North America, Alberta east to
Labrador and Newfoundland, south to Minnesota and New
York.

HABITAT
Coniferous forest; less often mixed coniferous-deciduous forest.

BEHAVIOR
Nonmigratory, often very quiet; very arboreal; populations re-
spond to forest insect outbreaks.

FEEDING ECOLOGY AND DIET

Feeds primarily on wood-boring insects, their larvae and pu-
pae; forages lower in winter than at other times; when sexes
forage together, females forage higher than males.

REPRODUCTIVE BIOLOGY

Monogamous; breeding activities generally extend from mid-
March through June; nest cavities usually excavated in dead
stub; pair share excavation, incubation, and care of young;
clutch size 3-6 eggs; incubation period 11-14 days; young
fledge at 22-26 days.
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CONSERVATION STATUS
Fairly common, not threatened.

SIGNIFICANCE TO HUMANS
None known. ¢

Smoky-brown woodpecker
Veniliornis fumigatus

SUBFAMILY
Picinae

TAXONOMY
Picus fumigatus d’Orbigny, 1840, Corrientes Province, Ar-
gentina, and Yungas, Bolivia. Five races recognized.

OTHER COMMON NAMES
English: Brown woodpecker; French: Pic enfumé German:
Russpecht; Spanish: Carpintero Pardo.

PHYSICAL CHARACTERISTICS

5.9-6.7 in (15-17 cm); 1.1-1.8 oz (31-50 g). A very plain
woodpecker with no color pattern evident in its plumage and
no crest; smoky brown overall; adult male has dark gray nape
feathers tipped with red, back and scapular feathers are tawny-
olivaceous with a golden, sometimes orange-red wash; adult fe-
male similar to male, but with nape feathers tipped with
brown; juveniles similar to adult, but plumage duller.

DISTRIBUTION
Found from Nayarit and southeastern San Luis Potosi in Mex-
ico, through Central America to Colombia and northern

Veniliornis fumigatus

Resident
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Venezuela, south along the west slope of the Andes to north
central Peru and along the east slope of the Andes to north-
western Argentina. V. f. oleaginous, eastern Mexico; V. f. san-
guinolentus, central Mexico to western Panama; V. f.
reichenbachi, eastern Panama, northern Venezuela, Colombia to
eastern Ecuador; V. f. fumigatus, upper Amazonia; V. f. obscura-
tus, northwestern Peru to northwestern Argentina.

HABITAT

Evergreen forests of mountains and lowlands, including sec-
ondary forests of tropical and subtropical areas; seems to prefer
smaller tree trunks to larger ones.

BEHAVIOR

A resident species that often travels in pairs and, after nesting,
in family groups, often in mixed species flocks; a rather incon-
spicuous species that moves about the forest canopy as well as
tangled vines of the understory.

FEEDING ECOLOGY AND DIET

Forages high in broken canopy and lower at edges on small
branches or vines; seems to prefer edges in lowland forest
where it may forage low, but as with many species, this “pref-
erence” could be a function of where birders can most easily
see them and careful study is needed. Often uses second
growth. Diet seems to favor small wood-boring beetles and
their larvae.

REPRODUCTIVE BIOLOGY

Nesting occurs February—May. Nest excavated in a fence
post, utility pole, or tree trunk, 5-25 feet (1.5-7.6 m) up. Re-
ported clutch size of 4 eggs; no information on young or
parental care.

CONSERVATION STATUS
Not threatened.

SIGNIFICANCE TO HUMANS
None known. &

Guadeloupe woodpecker
Melanerpes herminieri

SUBFAMILY
Picinae

TAXONOMY
Picus berminieri Lesson, 1830.

OTHER COMMON NAMES
French: Pic de la Guadeloupe; German: Guadeloupespecht;
Spanish: Carpintero de Guadeloupe.

PHYSICAL CHARACTERISTICS

9.4 in (24 cm), 3.1-3.5 oz (87-100 g); glossy black above and
black with dull red overtones below. Sexes alike. Juveniles less
glossy and with dull red-orange tinge below.

DISTRIBUTION

Found only in Guadeloupe in the West Indies; 75% of the
population of 10,000+ birds are on the more forested island of
Basse-Terre.

HABITAT
Semi-deciduous to evergreen forest, including upland, man-
grove, and swamp forest.
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Melanerpes herminieri

Resident

BEHAVIOR
Moves deliberately through the forest; returns frequently to
fruit-bearing trees.

FEEDING ECOLOGY AND DIET
Forages mainly on trunks and larger branches; diet includes in-
sects, fruit, and seeds.

REPRODUCTIVE BIOLOGY

Typically excavates nest cavity in the trunk of a dead stub;
nesting occurs February—August; both parents share incubation
of 3-5 eggs; incubation period 14-16 days; young fledge at
33-37 days.

CONSERVATION STATUS

The Guadeloupe woodpecker is considered a Near Threat-
ened species; clearcutting, conversion of forest habitats to
other uses, and removal of dead trees are major threats; intro-
duced rats may prey on eggs and nestlings. ¢

White-backed woodpecker

Dendrocopos leucotos

SUBFAMILY
Picinae

TAXONOMY
Picus leucotos Bechstein, 1802.
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Dendrocopos leucotos

Resident

OTHER COMMON NAMES
English: Owston’s woodpecker; French: Pic a dos blanc; Ger-
man: Weissriickenspecht; Spanish: Carpintero de Lomo Blanco.

PHYSICAL CHARACTERISTICS

9.8-11.0 in (25-28 cm), 3.2-5.6 oz (92-158 g); A pied wood-
pecker with white cheeks, white forehead and lower back,
white breast shading to pale pink and deeper pink vent area;
male with prominent red cap; female with black cap. Birds in
southeast Europe have vermiculated white back.

DISTRIBUTION

Found in a broad band across forested areas of northern Eura-
sia from Fennoscandia to Kamchatka and Japan; many isolated
populations in montane and island areas

HABITAT
Wet mixed forest, often near rivers or lakes

BEHAVIOR

Has a large home range, moving great distances to areas with
many dead and dying trees in order to find preferred foods.
Drumming has been likened to a bouncing ping-pong ball—
a strong beginning accelerating to a weaker end “bouncing
to a halt.”

FEEDING ECOLOGY AND DIET

Feeds primarily on insects, especially wood-boring beetles;
spends considerable time excavating beetle larvae from near the
base of willows and alders.

REPRODUCTIVE BIOLOGY

Courtship often begins in February; nests often high in rotted
stub or utility pole; clutch of 3-5 eggs incubated by both par-
ents for 14-16 days; both adults tend nestlings which fledge at
27-28 days.

CONSERVATION STATUS
Not threatened globally, but considered regionally threatened
by forest clearing and disturbance.

SIGNIFICANCE TO HUMANS
None known. ¢
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Black woodpecker

Dryocopus martius

SUBFAMILY
Picinae

TAXONOMY
Picus martius Linnaeus, 1758, Sweden. Two races recognized.

OTHER COMMON NAMES
French: Pic noir; German: Schwarzspecht; Spanish: Pito Negro.

PHYSICAL CHARACTERISTICS

17.7-22.4 in (45-57 cm); 9.2-13 oz (260-370 g). Crow-sized;
black, pale bill, and whitish eyes; male has raspberry red
crown; female a red nape; juveniles similar to adults, but duller,
looser-textured plumage.

DISTRIBUTION

Cool-temperate Eurasia; from western Europe north to the
Arctic Circle in Scandinavia and east to Japan and Kamchatka.
D. m. martius, most of range except for southwestern China
and Tibet; D. m. kbamensis, southwestern China and Tibet.

HABITAT

Mature coniferous, mixed, or deciduous forest. A pair normally
needs 750-1,000 acres (300-400 ha) of forest.

BEHAVIOR

Resident; solitary or in pairs; spring drumming on resonant
limb or stub is very loud and low in tone; climbs by “hopping”
up a trunk or limb; flies with direct “crowlike” flight.

FEEDING ECOLOGY AND DIET

Feeds mostly on ants and their larvae and pupae, but also takes
larvae of wood-boring beetles, occasionally other insects, nuts,
and seeds, and rarely fruit.

REPRODUCTIVE BIOLOGY

Courtship may begin in January, but nesting is primarily late
March to May; nest usually placed high in a large stub. About
75% of nests are in decayed but living trees. Clutch size 3-5
eggs; incubation lasts 12-14 days; young usually fledge at
27-28 days. Both parents incubate and care for young; young
are fed by regurgitation.

Family: Woodpeckers, wrynecks, and piculets

CONSERVATION STATUS

Not threatened; many populations increased during the late
twentieth century, though there were local declines associated
with habitat fragmentation and loss.

SIGNIFICANCE TO HUMANS
None known, except as a symbol of “wildness.” &

Gray-faced woodpecker

Picus canus

SUBFAMILY
Picinae

TAXONOMY
Picus canus Gmelin, 1788. Hybridization with Eurasian green
woodpecker known. Eleven subspecies recognized.

OTHER COMMON NAMES

English: Gray-headed woodpecker, gray-headed green wood-
pecker, ashy woodpecker, black-naped woodpecker; French:
Pic cendré; German: Grauspecht; Spanish: Pito Cano.

PHYSICAL CHARACTERISTICS

10.2-13.0 in (26-33 cmy), 3.9-7.3 oz (110-206 g); back olive
green, yellow-green rump, gray head, narrow black “mous-
tache,” breast light gray-green; male with small red patch on
lower forehead; female without red.

DISTRIBUTION

Central and eastern Europe through central Asia to Himalayas;
Southeast Asia through China, Manchuria, Korea, Hokkaido,
Hainan, Taiwan, Sumatra. Subspecies can be divided into two
major groups: 2 subspecies found in northern Eurasia; 9 found
in southeast and east Asia.

HABITAT
Found in a great diversity of forest habitats: moist bottomland
forest to open park-like, to uplands with many conifers.

Dryocopus martius

Resident

Picus canus

Resident
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BEHAVIOR

Monogamous, normally solitary; territorial during breeding.
Often winters in riparian areas and closer to humans; some no-
madic winter movements.

FEEDING ECOLOGY AND DIET

Diet is mostly ants and termites and their brood, but also in-
cludes other arthropods, fruit, nuts, nectar, and eggs of other
birds; in many areas it especially frequents old aspen trees.

REPRODUCTIVE BIOLOGY

Nest cavity in decayed wood excavated by both sexes; clutch of
4-9 white eggs incubated by both parents for 14-17 days;
young cared for by both parents (rarely by a helper); fledge at
23-27 days.

CONSERVATION STATUS
Not threatened.

SIGNIFICANCE TO HUMANS
None known. ¢

Lesser flame-backed woodpecker
Dinopium benghalense

SUBFAMILY
Picinae

TAXONOMY
Dinopium benghalense Linnaeus, 1758.

OTHER COMMON NAMES

English: Black-rumped flameback, black-rumped golden-
backed woodpecker, lesser golden-backed woodpecker; French:
Pic du Bengale; German: Orangespecht; Spanish: Pico Lomo
en Llamas.

Dinopium benghalense

Resident
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PHYSICAL CHARACTERISTICS

10.2-11.4 in (26-29 cm), 3.0-4.7 oz (86-133 g); a medium red-
crested woodpecker; black mantle, lower back, and rump; yel-
low to yellow-green mid-back and wings; black tail; breast
white with feathers edged in black. Male’s forehead is red to
bill; female’s forehead is black with white spots. Race from Sri
Lanka has back and wings deep red, more black on head.

DISTRIBUTION
Indian subcontinent.

HABITAT
Diverse forest and cultivated areas.

BEHAVIOR

Seen in pairs and in mixed species flocks. Pair members keep
in contact with one another using frequent loud rattling calls.
Breaks into leaf nests of ants. Frequents coconut plantations
and wooded gardens.

FEEDING ECOLOGY AND DIET
Primary food is ants, but takes other arthropods, fruit, and nectar.

REPRODUCTIVE BIOLOGY

Nests in March to April in most areas, again in July and Au-
gust in south; from December to September in Sri Lanka.
Clutch of 2-3 white eggs is incubated by both parents for
17-19 days; both adults feed young by regurgitation; young
fledge at 21-23 days; sometimes a second brood is raised.

CONSERVATION STATUS
Not threatened.

SIGNIFICANCE TO HUMANS
None known. &

Yellow-bellied sapsucker

Sphyrapicus varius

SUBFAMILY
Picinae

TAXONOMY
Picus varius Linnaeus, 1766, based on a drawing by Mark
Catesby from South Carolina.

OTHER COMMON NAMES
English: Common sapsucker; French: Pic maculé; German:
Feuerkopf-Saftlecker; Spanish: Carpintero de Paso.

PHYSICAL CHARACTERISTICS

7.5-8.7 in (19-22 cm); 1.4-2.2 oz (40-62 g). Small black-and-
white woodpecker with short, chisel-tipped bill; easily distin-
guished by white stripe that extends down the wing of perched
birds. Adult male has a red throat, forehead, and crown; female
a white throat and a somewhat paler red forehead and crown.
Juveniles have considerable brown and buff and initially upper-
parts are somewhat barred; they also have much less white and
much less red in crown.

DISTRIBUTION

Breeds in northern North America east of the Rocky Moun-
tains across Canada from northeastern British Columbia to
southern Labrador and Newfoundland, south to North
Dakota and Connecticut, with some disjunct populations in
the Appalachians of eastern Tennessee and northern Georgia.
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Sphyrapicus varius

Breeding Nonbreeding

Winters in eastern United States through eastern and south-
ern Mexico and Central America, Bahamas, and West Indies.

HABITAT

Within its breeding range it is found in deciduous and mixed
forest and is especially associated with aspen (Populus), in which
it often excavates nest cavities, and birch (Betula) and hickory
(Carya), which also provide sap resources. Winters in many
wooded habitats, including urban parks.

BEHAVIOR

Typically solitary and often inconspicuous outside the breeding
season. Sapsuckers maintain an “orchard” of trees with sapwells
from which they obtain food. Males migrate shorter distances
than females and return earlier than females to breeding areas.

FEEDING ECOLOGY AND DIET

Feeds on beetles and their larvae, ants, other arthropods, and
extensively on sweet sap from diseased trees, which it obtains
by pecking small holes (sap wells) into the cambium. Also takes
insects attracted to the sap wells. Berries are also taken and
sometimes fed to nestlings.

REPRODUCTIVE BIOLOGY

Most nests are in living trees that are infected with a heartrot
fungus. Cavity entrances are very small, such that a sapsucker of-
ten has to squeeze to get in. Clutch size averages 4-5 eggs, but
varies geographically, increasing from south to north. Incubation
lasts 12-13 days and is shared by parents; young fledge at 25-29
days of age and become independent about two weeks later.

CONSERVATION STATUS
Not threatened.

SIGNIFICANCE TO HUMANS
At times considered a pest and damaging to shade and fruit
trees. More detailed knowledge of interrelationships between
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sapsuckers and the trees they feed on suggests that they select
injured and diseased trees because these trees produce a
sweeter sap. Many other animals take advantage of the sap-
sucker’s sap wells. ®

Okinawa woodpecker
Sapheopipo noguchii

SUBFAMILY
Picinae

TAXONOMY
Picus noguchii Seebohm, 1887, Okinawa.

OTHER COMMON NAMES
English: Pryer’s woodpecker; French: Pic d’Okinawa; German:
Okinawaspecht; Spanish: Pico de Okinawa.

PHYSICAL CHARACTERISTICS

12.2-13.8 in (31-35 cm). An earth-toned bird; the male has a
rusty red cap from the forehead to the nape; female has a black
cap from forehead to nape; both have a gray throat and belly
with deep red tones on the back and wings; prominent white
spotting on primary feathers; black at edge of cap accents a
lighter gray-brown face; rump red, tail black; immatures are
duller and grayer.

DISTRIBUTION
Found only in the central mountain range of Yambaru, the
northern part of the island Okinawa, Japan.

HABITAT

Restricted to old-growth subtropical evergreen broadleaf for-
est; breeding range seems limited by a need for large dead
limbs for nest and roost cavity excavation.

Sapheopipo noguchii

Resident

165



Family: Woodpeckers, wrynecks, and piculets

BEHAVIOR
A highly vocal species that spends most of its time foraging at
lower levels in the forest.

FEEDING ECOLOGY AND DIET

In spite of its rarity, the Okinawa woodpecker seems to have a
broad foraging niche, searching for arthropods on larger
branches and trunks, among canopy leaves, on downed wood,
and in leaf litter on the ground; also opportunistically feeds on
other small animals and on fruit.

REPRODUCTIVE BIOLOGY

Nesting activity begins as early as February, but typically in
March and continues through mid-June. It excavates nest cavi-
ties primarily in old, partially dead Castonpsis cuspidate and
Machilus thunbergii trees. Typically one or two nestlings are
raised. No other details available.

CONSERVATION STATUS

Critically Endangered due to habitat destruction and popula-
tion fragmentation. Population estimates since 1950 have
ranged from 40 to about 200 birds. In 1977, undisturbed forest
was limited to about 1,100 acres (450 ha) and has since de-
clined. The Okinawa woodpecker has been declared a “Natural
Monument” and “Special Bird for Protection” by the Japanese
government. The population remains highest in a military
training area that is off-limits to civilians. Some

expansion into secondary forest was noted in the late twentieth
century.

SIGNIFICANCE TO HUMANS
None known. ¢

Great slaty woodpecker
Mulleripicus pulverulentus

SUBFAMILY
Picinae

TAXONOMY
Picus pulverulentus Temminck, 1826, Java and Sumatra. Two
subspecies.

OTHER COMMON NAMES
French: Pic meunier; German: Puderspecht; Spanish: Pico
Pizarro.

PHYSICAL CHARACTERISTICS

19-20 in (48-50 cm); 12.7-20 oz (360-563 g). The largest Old
World woodpecker; “lanky” in appearance; male is gray on top
of the head and hind neck, with a slight crest, a pale red
“moustache,” yellow-white throat with red-tipped feathers, and
the rest of the body dark gray, darkest on the wings and tail;
female is similar, but lacks the red; immature is dark gray
tinged with brown.

DISTRIBUTION

Northern India to southwest China, Southeast Asia to Suma-
tra, Java, Borneo, and Philippines. M. p. pulverulentus, Malaya-
sia, Sumatra, Riouw Archipelago, Java, Borneo, North Natuna
Islands, east to Palawan; M. p. barterti, India, Nepal, east to
southwestern China and Indochina.

HABITAT
Extensive forested areas, including second growth, up to about
1,000 feet (300 m).
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Mulleripicus pulverulentus

Resident

BEHAVIOR

Nonmigratory; often seen in pairs or small (family?) groups;
voice described as “almost honking” to a distinctive whinny;
flight is less undulating than smaller woodpeckers. Displays in-
clude head-swinging with both wings and tail extended; drums
loudly.

FEEDING ECOLOGY AND DIET

Forages mostly in tall trees, where it excavates larvae of wood-
boring beetles and other arthropods, but also feeds on ants on
the ground and occasionally hawks flying ants and other insects.

REPRODUCTIVE BIOLOGY

Nests from March through August; both sexes excavate nest
cavity, but male dominates; nest is generally high (27-135 ft;
8.2-41 m), dug into very large stubs or branches. Clutch in-
cludes 2—4 eggs; no data on incubation period or age at fledg-
ing; both sexes incubate and care for young; young may remain
with parents until next nesting season.

CONSERVATION STATUS
Not threatened, but uncommon to rare (e.g., Java and Suma-
tra), and threatened locally by deforestation.

SIGNIFICANCE TO HUMANS
None known, but probably eaten when accessible. ®

Ivory-billed woodpecker
Campephilus principalis
SUBFAMILY

Picinae

TAXONOMY

Picus principalis Linnaeus, 1758, based on Mark Catesby’s draw-
ing of the “Largest White-bill Woodpecker” from South Car-
olina. Two subspecies recognized.
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Campephilus principalis

Resident

OTHER COMMON NAMES
French: Pic a bec ivoire; German: Elfelbeinspecht; Spanish:
Carpintero Real.

PHYSICAL CHARACTERISTICS

18.5-21 in (47-54 cm); 15.5-18.3 oz (440-570 g). A very large,
black woodpecker with white lines extending down the neck on
each side to the upper base of the wing, white secondaries and
inner primaries, a very robust, chisel-tipped, ivory-colored bill;
male has a pointed crest that is black in front and scarlet be-
hind; female has a longer, more pointed, somewhat recurved
solid black crest.

DISTRIBUTION

C. p. principalis formerly found in southeastern United States
from eastern Texas to North Carolina and north to southern
Illinois and southern Ohio; C. p. bairdi formerly in forested
areas throughout Cuba. Most recent known populations are
from northeastern Louisiana, Florida, and northeastern Cuba.
May now be extinct, though continued unverified reports in
southeastern Cuba, southeastern Louisiana, and Florida pro-
vide hope.

HABITAT
Extensive old-growth forest, especially bottomland forest, but
also pine uplands in both the United States and Cuba; habitat

Family: Woodpeckers, wrynecks, and piculets

losses resulted in last North American populations being in
bottomlands and last Cuban populations being in upland
pines.

BEHAVIOR

Wanders over a home range of 6 sq mi (15.5 sq km) or more;
perhaps somewhat social, often seen in family groups; charac-
teristic call is a plaintive, single- or double-note nasal tooting
that has been likened to a child’s “tin horn” and that can be
mimicked by blowing on a clarinet mouthpiece; mechanical
sound produced is a hard single pound on a resonant surface
followed immediately by another such that the second sounds
like an echo of the first. This mechanical sound is characteris-
tic of Campephilus woodpeckers and is called the “double
rap.”

FEEDING ECOLOGY AND DIET

Visits recently dead trees and with its heavy, chisel-like bill,
knocks large slabs of bark from the tree to reveal subsurface
arthropods. Feeds extensively on the larvae of large wood-bor-
ing beetles, especially Cerambycidae; also takes other arthro-
pods and fruit in season.

REPRODUCTIVE BIOLOGY

Monogamous; known to breed from January through April in
North America and March through June in Cuba, but few data
are available. Nest cavity is in a large dead tree or in a live tree
with extensive heartrot. Recorded nests have been 24-50 ft
(7.3-15.2 m) up; cavity entrance typically taller than wide, but
shape varies. Clutch 24 eggs; incubation by both parents; in-
cubation period and age at fledging not known; young may re-
main with parents until next breeding season.

CONSERVATION STATUS

Ciritically Endangered by all criteria; may be extinct. The ma-
jor factor leading to current status has been loss and fragmen-
tation of old-growth forest, but other factors have been
nineteenth century killing of birds by scientists, amateur col-
lectors, Native Americans, and hunters, and probably more re-
cent limitation of natural fire. In North America, confusion
with the similar-sized and similar-appearing pileated wood-
pecker (Dryocopus pileatus) leads to many false sightings.

SIGNIFICANCE TO HUMANS

Bills and scalps of males were culturally important to Native
Americans, apparently symbolic of successful warfare. They
were often used to decorate war pipes and medicine bundles
and were widely traded outside the range of the species. Early
Europeans in North America also killed the birds for their
bills and used them for such things as watch fobs. In the late
1800s, there was a brisk trade in skins and eggs among private
and professional collectors. In both the United States and
Cuba, ivory-bills were occasionally eaten. The ivory-bill has
become symbolic of rarity. Collector prints, ceramic ivory-
bills, trade cards with ivory-bills on them, and use of ivory-
bills in advertisements have drawn much attention to the
species. @
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Passeriformes
(Perching birds)

Class Aves

Order Passeriformes
Number of families Approximately 74

Number of genera, species Approximately 1,161
genera and 5,700 species

Photo: Long-tailed titmice (Aegithalos caudatus).
(Photo by Hans Reinhard. Bruce Coleman Inc. Re-
produced by permission.)

Evolution and systematics

With more than 5,700 species—approximately 59% of the
total number of bird species—passerines make up the single
largest order of birds in the world. Indeed, many researchers
roughly divide all birds into two major categories: passerines,

and everything else.

Other than the large size of the order, however, there is
very little that can be generally said about passerines. Mem-
bers of this species-rich order are usually small, morpholog-
ically uniform, terrestrial birds that eat mainly seeds, fruit,
nectar, and/or insects. Australian lyrebirds (Menura) and
ravens (Corvus corax; weight approximately 60 oz [1,700 g])
are the largest members of the order, and bushtits (Psaltri-
parus) and pygmy tits (Psaltria exilis) are the smallest.

Nearly all taxonomists agree that Passeriformes are mono-
phyletic, meaning they share a common ancestor, but beyond
that there is little agreement about the evolutionary history
and genetic relationships of this order. Robert J. Raikow de-
fines the group with five derived characters: a wing tendon
architecture that is unique; except in one genus (Conopophaga),
a distinctive palate called “aegithognathous”; unique, bun-
dled sperm structure; and a highly specialized foot and leg
that facilitate perching, with a large hallux (rear toe) that is
specially arranged, deep plantar tendons, and simplified foot
muscles. Researchers agree that these characters are unique
to the order, but some also cite other, traditional morpho-
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logical features as defining the group. These features include,
among others, the arrangement of the toes (anisodactyl, or
three toes forward, one toe pointing rearward), an incum-
bent (non-elevated), independently acting hallux, and dis-
tinctive syringeal architecture. Raikow, however, claims that
all these features are more general within birds as a whole,
and therefore not useful for establishing passerine mono-
phyly.

DNA analysis may prove to be a critical tool for defining
the phylogeny, or genealogical relationships, among birds,
especially in the case of subdivision of the order. Except for
the architecture of the syrinx and feet, passerines are re-
markably similar in morphology. Differences in the syrinx
have allowed for two generally recognized suborders,
Tyranni (suboscines) and Passeri (oscines). However, beyond
these large suborders, classification has been extremely prob-
lematic. Convergent and parallel evolution has produced
structural features and behaviors that are remarkably similar
in birds that are, in fact, not closely related. However, di-
vergent features have evolved in some species that are closely
related. As a consequence, many species and genera have been
traditionally, but possibly incorrectly, grouped together in
families on the basis of similar morphologic features. Charles
Sibley, Jon Ahlquist, and Burt Monroe have proposed a re-
organization of passerines, particularly oscines, using DNA
hybridization techniques. However, though these techniques
promise to provide additional insight into these relationships,
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An Altamira oriole (Icterus gularis) at its nest in south Texas. (Photo
by Larry Ditto. Bruce Coleman Inc. Reproduced by permission.)

it may still take some time before passerine systematics are

fully understood.

Fossil record

Although Passeriformes fossils are well represented in the
Miocene, there is little in the way of a fossil record for the
first passerine species. The oldest known fossils of passerine
origin were two bones found in Upper and Uppermost
Oligocene strata in France.

There are two competing hypotheses for the time and place
of origin of the passerines. The paucity of fossil evidence for
passerines prior to the Oligocene and the presence of nu-
merous early fossils in the Northern Hemisphere are used to
support the hypothesis that passerines arose in Laurasia some-
time after the Cretaceous extinction. However, techniques us-
ing DNA molecular clock interpretations suggest that
passerines may have had a southern, Gondwanan origin in the
Early Cretaceous. According to some researchers, the primi-
tive suboscines originated from early passerines in Gondwana
when South America separated from Africa. This is a hy-
pothesis that is strongly supported by the overwhelming num-
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ber of passerines found in South America today, where there
are more than 3,000 species.

Suborders Tyranni and Passeri

In spite of the many confusing relationships within the or-
der, there is still a great deal of information that is known
about the phylogeny of passerines. The two broadly defined
suborders, oscine and suboscines, are rather easily separated,
primarily on the basis of differences in the architecture of
the syrinx, the special structure that birds use to produce
sound.

In oscines, the so-called songbirds, there are more than
three pairs of intrinsic syringeal muscles, while the more
primitive suboscines have much less elaborate musculature.
In spite of the complexity of the oscine syrinx, however, the
musculature is very uniform throughout the suborder, which
strongly suggests a monphyletic relationship among the
species. On the other hand, the syringes (plural of syrinx) of
suboscines are much more variable in design, and monophyly
is suggested by a unique middle ear ossicle design that is
highly uniform among suboscine species.

The complexity of the syrinx, as well as the fossil record,
suggests that oscines are more evolved than primitive sub-
oscines. In fact, oscines are considered to be among the most
advanced of all bird species. As a result, they are traditionally
placed at the very end of taxonomic lists of avian orders.

Three groups of birds, New Zealand wrens (Acanthisitti-
dae), Australian lyrebirds (Menuridae), and scrub-birds (Atri-
chornithidae), are highly problematic when it comes to
classification. Prior to 1975, these were considered to be su-
boscine, however, some later researchers placed them in the
oscine suborder. Given the primitive nature of these birds,
however, this has not been entirely satisfactory, with some re-
searchers suggesting that they should be placed in separate
suborders.

Tyranni (suboscines)

OLD WORLD SUBOSCINES The most primitive suboscines
(excluding the controversial New Zealand wrens) belong to
three families found in the Old World: broadbills
(Eurylaimidae), pittas (Pittidae), and asities (Philepittidae).
Broadbills are brightly colored, arboreal, insectivors, and
frugivorous birds that occur in Africa and Asia. Pittas are
brightly colored, chubby, ground-dwelling carnivores found
in Asia, Maylaysia, and parts of Africa and Australia. Asities
resemble pittas in size, shape, and coloration, and feed on
nectar and insects.

NEW WORLD SUBOSCINES New World suboscines are
often subdivided into two superfamilies, the Furnarioidea
(ovenbirds, antbirds, tapaculos, and woodcreepers) and the
Tyrannoidea (flycatchers, sharpbills, plantcutters, cotingas,
and manakins). This subdivision as a formal classification is
controversial, though it is not in dispute that these two
groups, informally at least, represent two major radiations
of South American passerines.
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Tyrant flycatchers, the largest family in the suborder with
more than 300 species, have a number of different body
shapes owing to the diversity of their feeding strategies.
Cotingas are medium-sized frugivores with broad bills. Man-
akins, also broad-billed frugivores, are small, with stubby tails
and wings.

Passeri (oscines)

Passeri, or songbirds, make up about four-fifths of the
passerine order with anywhere from 4,100 to 4,500 species.
Although extensive adaptive radiation of oscines has produced
a wide variety of ecotypes, the morphological features that are
used for classification in this order are very uniform, making
it difficult to assign them to families and genera with cer-
tainty. Many researchers have adopted Sibley’s and his col-
leagues’ classification of oscines, though more work will
undoubtedly refine the systematics even further in the future.

Sibley and Ahlquist, using DNA hybridization, have sub-
divided Passeri into two broad groupings, the parvorders
Corvida and Passerida, each further subdivided into three su-
perfamilies. The parvorder Corvida consists of crows and al-
lies, further subdivided into in the superfamilies Menuroidea,
Meliphagoidea, and Corvoidea. The sister group Passerida
consists of Muscicapoidea (thrushes and allies), Sylvioidea
(sylvoid oscines and allies), and Passeroidea (oscine weavers
and allies).

Physical characteristics

In spite of the very large size of the order Passeriformes,
the exceptionally large distribution, and the diversity of life
histories, there are some physical characteristics that most
or all of the species share. Passerines are generally small in
size (exceptions being the corvids and lyrebirds), with large
wings relative to their total body mass, and all possess unique
sperm. Two of the most notable physical features of the
group, and the reasons they are commonly called songbirds
or perching birds, are a distinctive syrinx and highly spe-
cialized feet and legs.

The syrinx is found at the junction between the trachea
and the two primary bronchii and is responsible for the vast
range of vocalizations in birds. When air passes across two
thin, clear membranes—the internal tympaniform mem-
branes, located on either side of the junction—the membranes
vibrate and produce sound. Some birds are restricted to very
simple sounds like grunts or hisses because they lack muscles
to control the action of the syrinx. In birds that produce more
complex sounds, such as the melodic sounds we call songs,
there are special muscles to control the action of the syrinx.
In passerines, especially oscines, these are highly developed
and include up to six pairs of intrinsic syringeal muscles as
well as two extrinsic muscles.

Although the anisodactyl foot is the most common design
among birds and is not unique to passerines, the design is
most commonly associated with the so-called perching birds.
Anisodactyl feet evolved in arboreal species for the purpose
of gripping tree branches, but modern passerines use them to
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A savannah sparrow (Passerculus sandwichensis) singing. (Photo by
Dwight R. Khun. Bruce Coleman Inc. Reproduced by permission.)

exploit all kinds of environments in addition to trees, such as
grasses, telephone and fence wires, feeders, or anything that
offers a place to perch. Structure of the anisodactyl foot is
non-webbed and consists of toes two to four pointing for-
ward, or anterior, and the large 