PREFACE

The body of a bird is not just a prodigiously complicated machine, with its trillions
of cells—each one in itself a marvel of miniaturized complexity—all conspiring
together to make muscle or bone, kidney or brain. Its interlocking parts also conspire
to make it good for something—in the case of most birds, good for flying, An aero-
engineer is struck dumb with admiration for the bird as flying machine: its feathered
flight-surfaces and ailerons sensitively adjusted in real time by the on-board computer
which is the brain; the breast muscles, which are the engines, the ligaments, tendons

1 - and lightweight bony struts all exactly suited to the rask. And the whole machine is
immensely improbable in the sense that, if you randomly shook up the parts over and
over again, never in a million years would they fall into the right shape to fly like a
swallow, soar like a vulture, or ride the oceanic up-draughts like a wandering albatross.

—RICHARD DAWKINS, IN THE WASHINGTON MOST ON 23
AUGUST 20TL, IN RESPONSE TO TEXAS GOVERNOR PERRY'S
CLALM THAT “EVOLUTION I8 JUST A THEORY”

THERE ARE CURRENTLY VERY CLOSE TO TEN
thousand species of birds in the world, both
beautiful and improbable, and they have con-
tributed more to the study of zoology than al-
most any other group of animals (Konishi et
al. 1989). The reasons are obvious: birds are
diurnal, they are often easily observed and
studied, and we like them. As a result, the
study of birds goes back at least as far as an-
cient Greece, although it is generally recog-
nized that scientific ornithology began in the
mid-1600s with the publication of John Ray’s
Ornithology of Francis Willughby (Ray 1676).
Since then, the study of birds has continued
apace, with by far the greatest increase in or-
nithological knowledge occurring since the
middle of the twentieth century, We estimate
that there have been no fewer than 380,000

ornithological publications since Darwin
published The Origin of Species in 1859." The

temporal pattern reflects the change in num-
bers of ornithologists: increasing slowly be-
tween 1860 and 1960, but then more rapidly
as more academic positions for zoologists
became available in the 1960s. In 2017 there
were as many papers on birds published as
there had been during the entire period be-
tween Darwin’s Origin and 1955.

Several “histories of ornithology™ have
been written (appendix 1)—especially in the
last few vears, suggesting that the subject
has come of age. Few of these, however, have
included the twentieth century, possibly be-
cause of the sheer volume of information.
Yet residing within this enormous mass of
literature 15 a small number of wonderful,
groundbreaking discoveries, and it is these
that form the basis for this book. This isnt
to say that most of what has been done is of
little value but rather that, as in most areas of
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science, the few individuals that make major
breakthroughs have relied consciously or un-
consciously on the substantial foundations
provided by generations of ornithological
foot soldiers.

Science in its broadest sense has a long
history, but modern science began only in
the seventeenth century, with the scientific
revolution, as logic and experimentation

‘gradually swept away the folklore, alchemy,

and old wives tales that had persisted since
the time of Aristotle. As Jiirgen Haffer
(zo074) points out, the renaissance in science
in the mid-16c0s—and the work of Francis
Willughby and John Ray in particular—
provided not only a firm scientific founda-
tion for ornithology but initiated what were
to become the two major strands in the study
of birds: systematics and field ornithology.
The first of these strands, beginning with
the naming and description of all known

bird species—which at the time was thought
to number about five hundred—formed
the basis for Ray’s Ornithology of Francis
Willughty (1676, 1678), so named because
Willughby, Ray’s protégé and patron, died
at just thirty-six years of age, before their
book was completed. Ray’s second, field-
based approach was presented later in his
book The Wisdom of God, published in 1691,
long after Willughby’s death. Here Ray in-
troduced the concept of physicotheology
(later known as “natural theology™), which
used the exquisite fit between an animal’s
design and its lifestyle as evidence of God’s
wisdom. In modern terms, The Wisdom of
God is about adaptation, which for Ray was
mediated through God. The book caused a
revolution both in religious thinking and
in natural history. With extraordinary pre-
science Ray asked, for example, why some
birds produce a clutch of one egg, while




others produce clutches of ten or more; why

some birds breed early in the year, while
others breed later. Not only did Ray pose
important biological questions, he antici-
pated their answers with uncanny insight
and common sense (Birkhead 2008).

Ray’s ingenious ideas were appropri-
ated by others, most notably William Paley,
whose Natural Theology (1802) became essen-
tial reading for nineteenth-century Cam-
bridge undergraduates intending to enter the
church—aswas Darwin before he went off on
his Beagle voyage in December 1831. Paley’s
rich examples captivated Darwin, who went
on to call them adaptations. Paley is best
known now—thanks to Richard Dawkins’s
Blind Watchmaker (1986)—for his parable of
the watch. Imagine finding a watch, he said:
its intricate design tells vou that it must have
a designer. Now look at nature: the exquisite
fit between an organism and its environ-
ment tells you that it too must have had its
designer, and that designer could only have
been God. Paley’s writings shaped Darwin’s
thinking, not about God but about adapta-
tion, and as he later said, “The old argument
from design in Nature [natural theology], as
given by Paley, which formerly seemed to me
so conclusive, fails, now that the law of natu-
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ral selection has been discovered.

Despite the genius of Rays double-
barreled approach, the next two hundred
years of ornithology were dominated by sys-
tematics: the naming and describing of spe-

cies, as well as determining their position
in God’s grand scheme of things. Only after
Darwin seeded the idea that the behavior
and ecology of animals might have evolved
through natural selection did Ray’s second
idea begin to take hold. But it was a slow
change. Until the 1920s, ornithology, like

the rest of zoology, consisted almost exclu-
sively of museum work—the study of skins,
skeletons, and eggs—and the museum orni-
thologist’s idea of “fieldwork™ was the killing
and collecting of specimens for study. In the
late nineteenth century, Elliott Coues (1896)
identified the shotgun as the ornithologist’s
most important piece of field equipment.
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His contemporaries—like Edmund Selous,
who opposed museum-based ornithology
and attempted to promote the study of the
living bird—were castigated. As we'll see,
genuine field ornithology was not reunited
with museum ornithology until the period
from 1920 to 1940—a union that pulled
ornithglogy from the sidelines into main-
stream biology (Birkhead 2008). This revo-
lution, which forms an important part of
the current book, transformed zoology and
fueled the extraordinary explosion in orni-
thological knowledge.

We take Darwin as our starting point be-
cause “nothing in biology makes sense, ex-
cept in the light of evolution,™ and because
Darwin made so many perceptive observa-
tions and comments on birds that inspired
number of pioneers to test his ideas. In cc
structing our overview of ornithology si
Darwin, how did we decide what to includ,
and what to omit? It is quite clearly impo
sible to summarize every relevant person
or idea in a book of this (already large) size.
Instead, we decided to focus on a selection
of the major contributions of ornithology to
general science—thar is, on areas where the
endeavors of ornithologists have influenced
the course of scientific progress. In doing
so, we had to identify what we considered
the most exciting and interesting findings
in ornithology and how those subjects and
the people that worked on them helped to  ix
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transform biology. Deciding how bestto-do
this occupied us for several months.

To help us decide on the book’s scope we
did two things. First, we made a database of
325 ornithologists who were prominent since
the 1960s, and for each of these we created
a citation report from the Web of Science
(citation reports were not available for ear-
lier ornithologists). We ranked these reports
according to the total number of times that
each ornithologist’s work had been cited
in scientific publications (uxc!udin‘g selt-
citations). Second, we conducted a survey of
thirty-one senior ornithologists—from a va-
riety of countries and with diverse research
interests—asking them to name both the
most influential ornithologists and books
written by ornithologists since Darwin.*
Why books, you might ask? Obviously, there
are many fewer books than scientific papers,
but books provide authors with the intellec-
tual freedom to express their ideas in a way
that is usually impossible in scientific, peer-
reviewed papers. Furthermore, while to-
day’s researchers concentrate on publishing
research papers, this was less often the case
in the middle of the twentieth century; thus,
relying solely on citation reports based on
scientific papers biased our survey in favor
of “modern™ researchers. Books also have
the potential to make authors an “authoriry™
because they provide a synthesis of old and
new ideas and, deliberately or inadvertently,
often point the way forward.

Of the ornithologists considered to be the
most influential, David Lack was the clear
leader (30 votes), followed by Ernst Mayr
(23), Niko Tinbergen (21), Robert MacAr-
thur (11), Peter Grant (11), Nick Davies (11),
Erwin Stresemann (11), Charles Sibley (11),
Konrad Lorenz (9), and Donald Farner (8).

Of the books considered to be most influ-
ential, David Lack’ again came out on top,
taking the first three places: Ecological Adap-
tations for Breeding in Birds (1968), The Natu-
ral Regulation of Animal Numbers (1954), and
Population Studies of Birds (1966). In chrono-
logical order, the others in the top-ten list of
books were Systematics and the Origin of Species
(Mayr 1942), The Study of Instinct ( Tinbergen
1951), The Herring Gull's World (Tinbergen
1953b), Animal Species and Evolution (Mayr
1963), The Theory of Island Biogeography (Mac-
Arthur and Wilson 1967), Ecology and Evo-
Iution of Darwin’s Finches (Grant 1986), and
Sperm Competition in Birds (Birkhead and

fh“[pl]::r 1992},

We initially considered the straightfor-
ward option of writing a chapter on each of
our top ten ornithologists, or of adopting
a chronological approach, recounting the
major ornithological discoveries by each of
those individuals decade by decade. Both of
these alternatives seemed a bit tedious, so
we decided instead that a topic-based series
of chapters was more interesting for both
us and our readers, and more meaning-
ful in a broader biclogical sense. Using the
achievements of our top ten ornithologists
and books as a guide—but also consulting
colleagues and relying upon our own ex-
periences as professional ornithologists—
we identified eleven topics that encompass
much of ornithology since Darwin.

We had several criteria for deciding what
kinds of discoveries to include. Discover-
ies had either to have broad biological rel-
evance, to change the course of ornithology,
to make an important point, or simply to ap-
peal to our interests. Our account comprises
what we consider to be the major advances
in scientific ornithology over the past 150
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years: a broad introduction that includes an
overview of the main discoveries and those
who made them, as well as myriad other re-
search programs that extended, refined, and
built upon those major advances. We expect
that most knowledgeable readers will agree
with the major discoveries that we cover, but
the others that we describe here are personal
choices that we thought were both interest-
ing and informative about the voyage of dis-
covery, the people involved, or the scientific
findings themselves. In a way, then, what
we have written is a set of essays on key or-
nithological topics whose development we
explore from Darwin to today. Darwin was
more than an ornithologist—he was too
broad for that—but he had good credentials
as an ornithologist because he raised birds
and he wrote extensively about their biol-
ogy. Many of today’s ideas have their genesis
in his writings.

It is inevitable that some readers will con-
sider our account biased—and it is, for bias
is unavoidable. An obvious bias is that much
of the ornithological knowledge acquired
since Darwin has come from Europe and
North America, far less from other parts of
the world, although wherever possible we
have identified important people and ad-
vances from Australasia, Africa, Asia, and
South America. Our account is also biased
by our choice of topics, of stories, and of the
people involved in those stories, all of which
reflect our own interests and our interpre-
tation of the available information. Others
with different backgrounds and expertise
would have undoubtedly written a different
account—indeed, we hope they will.

For us, ornithology is the scientific study of
birds, and an ornithologist is someone who
studies birds and writes up their findings
for publication in scientific journals (Haffer

FREFACE

x1




FREFACE

®ii

s001). Although bird watching was a pre-
cursor of scientific ornithology and many
ornithologists began their careers as bird
watchers (Fisher 1940; Weidensaul 2007),
this book is not a history of bird watching.
Histories can be dull. But our experi-
ences teaching undergraduates show us that
histories are brought to life by stories about
the people that populate them. The history
of ornithology is overflowing with extra-
ordinary individuals and intriguing stories.
Science—ornithological or otherwise—is
conducted by real people with real human
attributes, including ambition, integrity,
jealousy, obsession, and deception. In telling
their stories we encounter the full gamut of
human frailties from fraud to murder. Some
individuals make a name for themselves
from a single moment of insight, whereas
for others fame emerges only after decades
of labor. Our emphasis here is on people—
the ornithologists who created the wonder-
ful and extraordinary body of knowledge
that we so often take for granted. Michael
Brooks, author of Free Radicals: The Secret An-
archy of Science (2011), perfectly captures our
view: “Scientists have a habit of airbrushing
science’s great moments to smooth out the
human wrinkles and flaws in the process of
discovery. Ultimately, though, scientists did
themselves a disservice when they dehuman-
ised their field. No wonder we have had such
trouble keeping schoolchildren interested in
science.™ Knowing about history is impor-
tant too. As the nineteenth-century French
philosopher Auguste Comte said, “It is true
that a science cannot be completely under-
stood without a knowledge of how it arose.™

Many great biologists have said the same.
Herws the evolutionary biologist, R.A.

Fisher, writing in 1959:

¥

More attention to the History of Science is
needed, as much by scientists as by historians,
and especially by biologists, and this should
mean a deliberate attempt to understand the
thoughts of the great masters of the past, to
see in what circumstances or intellectual milien
their ideas were formed, where they took the
wrong turning or stopped short on the right
track. A sense of the continuity and the progres-
sive and cumulative character of an advancing
science is the best prophylactic T can suggest
against the manic-depressive alternations of
the cult of vogue and boost, which threatens to
smother the scientific efforts, gigantic as they
are, of at least one great nation.”

The value of an historical perspective
on a scientific discipline like ornithology
is not always immediately obvious. Many
young rescarchers feel they do not have suf-
ficient time to plough through the original
texts and so do not bother. We believe very
strongly that an understanding of the his-
tory of a topic has several advantages. First,
it allows researchers to see their own work
in context: scientists search for “the truth,”
but what seems to be the truth can change
in the light of new evidence—evinced by the
ongoing refinements in avian taxonomy and
systematics that we describe in chapter 3—
and hence the more appropriate description
of science as “truth for now.” In other words,
on the basis of what we know, this is what we
currently believe o be true, but as scientists
we are prepared to change our minds if con-
vincing alternative evidence comes to light.
Looking back on his career, this was one of
the traits that Darwin felt had contributed to
This success (Darwin 1887; Barlow 1958).°

Second, knowing “the literature”—what
one's prediecessorsnase done—is amessenieh
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part of scholarship and at the very least helps
to avoid reinventing the wheel. The problem,
of course, is how much of the previous litera-
ture can a researcher be expected to know.
As we've already indicated, the volume of or-
nithological articles from the twentieth cen-
tury is overwhelming, For this reason most
young biologists assume that going back as
far as the vear 2000 is far enough. It isn't,
but such a strategy is perhaps the only way to
survive in the current academic environment
where the acquisition of research grants is so
essential for a scientist’s career. [t is precisely
because most scientists cannot afford the
luxury of learning history that we hope our
synthesis of ornithology will be useful and at
the very least provide a guide to the literature
of a recently passed era.

But there’s a third reason why history is of
value: it can be a crucible of creation, trigger-
ing new ideas and new ways of looking at old
problems. Thus it can be immensely stimu-
lating to sec how our ornithological prede-
cessors grappled with particular topics; how
they behaved or misbehaved; how they orga-
nized their lives; how they failed to recog-
nize the significance of certain facts or data
because they had no useful frame of refer-
ence at the time. Scientists get their inspira-
tion from a variety of sources, but looking at
the history of one’s own discipline can be the
most rewarding of all.

The topics we have chosen to cover in this
book each have their own chronology, their
own characters, ideas, and stories. There’s
no particular logic to the order of chapters
other than what we thought would make
an interesting read, which means that, in a
way, each chapter can be read in isolation.
Having said that, the influence of some orni-
thologists—David Lack and Ernst Mayr, for

example—is so far reaching they appear in
several chapters.

——Fer consistency, and because the com-
mon names of birds can vary from country
to country, we have used the International
Ornithological Congress (I0C) list of world
bird names (Gill and Donsker 2o12) for
the vernacular names of birds, capitalized
for full species names—such as American
Robin and Common Cuckoo—but lower-
cased when referring to robins or cuckoos
in general. For scientific names refer to the
latest online version? of that IOC world list.
We have made every effort to be scientifically
correct and to document all our sources, cit-
ing references in the text in the standard sci-
entific manner. To avoid cluttering the text
we tried to use no more than two key refer-
ences at a time, and these should provide
the reader with a portal into the relevant
literature. This means that we included ref-
erences in the text—such as “Lack (1954)"—
in part because this is the convention in the
scientific literature. We recognize that this
style can sometimes seem intrusive to the
reader, but its advantage is that it allows one
to instantly arribute information to a par-
ticular person or a particular publication;
siving credit where credit is due is an impor-
tant feature of scientific practice. A list of
all the references is provided at the back of
the book. We have also included additional
notes at the back of the book, identified by
superscripts in the main text. We have kept
these notes brief to save space, but we pro-
vide more scholarly detail on the book’s
website at hrtp://myriadbirds.com. At the
end of each chapter we have also written a
“coda” to present a summary of the histori-
cal significance of the topic, as well as our
own speculations and opinions.
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The graphical timelines in each chapter
are an important feature of the book. At a
glance, these provide a chronological sum-
mary of events, key concepts, discoveries,
publications, and so on. The late Jiirgen
Haffer, a superb historian of ornithology—
a geologist by profession—urged us to use
the geologist’s bottom-up timeline, with the
most recent events at the top.

A list of most of the ornithologists that
we refer to explicitly in the text is presented
in our gallery of five hundred ornithologists
at the back of the book. Our aim here is to
provide some more details, such as birth and
death dates, of those people whose work we
describe; it is not intended as a list of the
most influential ornithologists since Darwin.

L AN

Jirgen Haffer. An oil geologist by profession, Haffer was
an amateur ornithologist who undertook pioneering
studics of speciation in Amazonian birds (photo in 2008
Or 2000 at Age 75 Or 76).

L

Each chapter opens with a painting or il-
lustration of a bird or particular group of
birds relevant to that chapter. In each case
we have chosen an artist whose work we find
inspiring, and to highlight the fact that art-
ists have made an enormous contribution to
our appreciation of birds.

Our primary goal has been to present the
history of modern ornithology in a readable
fashion. In doing so we have avoided histori-
cal fiction, in that we do not pretend to know
what people might have said or thought, In-
stead we have used direct quotations, either
from published sources or from our own
interviews, experiences, and interactions
with people who study birds. Indeed, one
of the most enjoyable aspects of this project
was meeting and talking to a wide range of
eminent ornithologists. The quotes are im-
portant because they constitute empirical
information: this is what was said. To main-
tain the flow of the text, all quotes are refer-
enced with a superscript in the notes at the
back of the book.

The audio recordings of those ornitholo-
gists that we interviewed are available at
http://myriadbirds.com. These interviews
provided us with a wonderful web of con-
nections between ornithologists of differ-
ent eras, and we used them both to inform
the text and as a source of quotes. We hope
that they will be useful to future historians
of ornithology. In each chapter we also pres-
ent some brief autobiographies, featuring
key researchers who were involved in the de-
velopment of each topic. Some of these were
constructed from our interviews, but in most
cases individuals wrote a brief account for
us, detailing what and who influenced their
ornithological career as well as a summary of
their main achievements. Our instructions
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Chestnut-mandibled Toucan, one of several species whose systematic relations Jurgen Haffer explored (e.g., Haffer
1974). Mayr [1983) referred to Haffer’s work on this group as the finest research on bird speciation.

were deliberately vague, since we wanted the
authors themselves to determine what they
wrote—the results speak for themselves.
Between us we have lived through at least
half of the twentieth century, and the busi-
est half at that. Qur origins (two in Britain,
one in Canada) have helped reduce any geo-
graphic bias; our ages (two around sixty, one
in her late twenties) have helped minimize
any ageism, and our genders (two male, one
female) have helped, we hope, to avoid any
sexism. We have been practicing ornitholo-
gists ourselves for more than a hundred
years in total (we started young!), and we
know or have known many of the ornitholo-
gists mentioned in the book—an enormous
privilege that has provided us with an inti-
mate and inspirational view of ornithology.
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