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Bird watching embraces individual enterprise on the one hand,
collective effort on the other. Above all else, it is marked by a ready
exchange of experience, by a high regard for truth, and by a con-
viction that wild birds express the most spectacular development
of nature. These characteristics form the basis of the present vol-
ume. Many of the propositions derive from a common fund of bird-
lore that is hard to acknowledge fully.

The desire to keep the text original and to avoid unnecessary
repetition of material in other bird books has led to two decisions
in the method of treatment. No attempt has been made to sum-
marize the literature of bird watching and to fill the pages with
pertinent references, That has already been done by James Fisher
in his admirable Birds as Animals. No special consideration has been
given to the fascinating subject of bird behavior. This has just been
covered in the second volume of Margaret Nice's scholarly Life-
History Studies of the Song Sparrow. Both these books are deseribed
in the appendix. :

I should like to express my sincere thanks to the following per-
sons, whose help in so many places has made this book possible:

For unpublished field notes: Allan D. Cruickshank and Roger T.
Peterson of the National Audubon Society; C. L. Broley of Delta,
Ontario, and Tampa, Florida; the late Albert A. Cross of Hunting-
ton, Massachusetts; Dr. John T. Emlen, Jr., of the University of
California; Dr. Emst Mayr of the American Museum of Natural
History; and, through his wife, the late Charles A, Urner of Eliza-
beth, New Jersey.

For bibliographical help and assistance of many kinds: Dr. Arthur
A. Allen of Cornell University; Miss May Thacher Cooke, Frederick
C. Lincoln, and James O. Stevenson of the United States Fish and
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Wildlife Service; Mrs, Richard J. Dillon, Jr., of Flushing, New York;
Joseph A. Hagar of the Massachusetts Department of Conservation;
Dr. Jean M. Linsdale of the University of California; Roy Latham
of Orient, New York; Robert A, McCabe and Dr. Banner B. Morgan
of the University of Wisconsin; C. Russell Mason of the Massachu-
setts Audubon Society; Mrs. Margaret M. Nice of Chicago, Illinois;
Julian K. Potter of Collingswood, New Jersey; Richard H. Pough
of the National Audubon Society; Dr. A. W. Schorger of Madison,
Wisconsin; and Dr, C, Brooke Worth of Swarthmore College.

For a critical reading of the main part of the manuscript: Pro-
fessor Aldo Leopold of the University of Wisconsin; Dr. Ernst Mayr
of the American Museum of Natural History; and William Vogt of
Washington, D. C. 3

For compilation of a list of bird clubs: nearly 300 persons in
Canada and the United States, many of whom went to consider-
able trouble to make this tabulation as complete as human effort
could make it.

I also want to acknowledge my very great debt to Ernst Mayr
and the late Charles A. Urner, with whom I have had many stimu-
lating discussions on bird watching; and to the staff members of the
American Museum of Natural History—James P. Chapin, the late
Jonathan Dwight, Ludlow Griscom, and John T. Nichols—who years
ago so generously encouraged a hoy at the threshold of bird study.
The inspiration for many ideas in this volume undoubtedly stems
from these men, and from my companions in the Linnaean Society
of New York who, like me, used these ideas to enrich their observa-
tions of birds in the wild.

William Vogt first suggested that I write this book; Aldo Leopold
gave me the opportunity to finish it. From the beginning, prepara-
tion of the Guide has been facilitated at every turn by the devoted
assistance of my wife. To her constant and much-appreciated en-
couragement, I owe completion of the manuscript.

This book is for the old as well as for the young. Beginners in bird
study will find their own problems discussed in the opening chap-
ters. In the later pages they will learn of the many methods by
which they can in time explore the mysteries of bird life. More ex-
perienced naturalists may skip the first chapter if they wish; the
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remaining pages discuss bird study in progressively increasing de-
tail and with a continuous development of ideas. In a very real
sense, this book has been written for the bird clubs seattered all
over our continent, Nearly all of them are purely amateur organiza-
tions, headed by officers who seldom receive recognition for their
continuously unselfish work. It is my hope that their programs and
activities will derive some inspiration from these pages.

J.]. H.

Department of Wildlife Management
University of Wisconsin
Madison, Wisconsin
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CIIAPTER ey ONE

How to Begin Bird Study

Bmp watcae is old enough to have stood the test of time, young
enough to lie within the age of exploration. By some, it is regarded
as a mild paralysis of the central nervous system, which can be
cured only by rising at dawn and sitting in a bog. Others regard
it as a harmless occupation of children, into which maiden aunts
may sometimes relapse. The truth is that it is anything you care
to make it. It is unquestionably a hobby that can be thoroughly
enjoyed for an entire lifetime. It can be taken up-at any age, by
the active as well as by the convalescent. To both old and young
it yields the same high measure of interest. It is packed with drama
because it centers on the annual miracle of creation. It is rich in
movement, since birds are among the greatest travelers on our
planet. I* combines the visual and the auditory, for there are beau-
tifully plumaged birds and equally stirring singers. Most of all, its
essence lies in the unknown. Birds travel to the ends of the earth
and back, we know not exactly how, Much of their everyday life
is still unrecorded. Countless new channels of knowledge still await
exploration by enterprising bird students.

The riches offered by a lifelong hobby are not something to be
lightly cast aside. They are reflected in health, in recreation, and
in a peace of mind beyond the price of money. It is the chief pur-

3
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pose of this book to show how bird watching can be made to last
a lifetime, and to yield to the very end the same full measure of
enjoyment,

In meeting a spectacular bird for the first time, every tyro nat-
uralist experiences much of the same tingling delight that undoubt-
edly came to Audubon when he found some species new to science.
The living bird is a creature of light and shadow, a picture of color
tones changing with each movement, and a shy treasure, which,
unlike a stamp, cannot be viewed at will. Each species offers a new
glimpse of creation, each carries its own reward. This reward of
discovery is a memorable series of sensations in which surprise,
tension, and elation often follow one another in quick succession.
If you have never encountered it, visit the rich woodland of some
valley at dawn when birds are reaching the climax of their spring
migration. It is then that the variety is greatest, for half the bird
population of a continent is rushing northward to perform its an-
nual nesting ritual. Trees encompass a veritable cauldron of sound.
Hundreds of birds are in full song, while countless others show
themselves in the homely but necessary business of feeding.

Bird watching today is not the groping, bewildering hobby it
was only a few decades ago. Details of birds' plumages once re-
quired years of study; today they are captured for us in the beau-
tifully colored plates of nearly a dozen fine bird books. One of
these should form the cornerstone of every student’s library. Their
relative merits and their availability are discussed in the appendix.
Both Canada and the United States have been particularly fortu-
nate in possessing painters who have specialized in bird portraits.
Where once it was necessary to shoot a bird in order to examine
its plumage, a colored plate can now be studied and the needed
information readily acquired.

How Birds Are Named

Retaining the names of the various birds remains, unhappily, a
business for which there are few short cuts. Birds have at least two
names. One is the scientific name, a more or less carefully worked
out binomial or trinomial of Latin or Greek derivation. It is used
by scientists both to identify the species and, if possible, to express
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its relation to other birds. Ordinarily, this is a name that you can
skip. It does help, however, when you are checking up on a bird,
to learn if it possesses some close relatives in your region. A fine
explanation of how scientific names are given to birds may be
found in the introductory pages of Dr. Chapman's Handbook of
Birds of Eastern North America. This is a standard reference book,
which many public libraries possess. For a literal translation of the
scientific name of each species, the curious-minded are referred to
Elliott Coues’ Key to North American Birds or Elon H. Eaton’s
two-volumed Birds of New York. All of these books are described
in the appendix.

Besides its scientific name, every bird in our country also has a
common or popular name. Since people in various regions often
make up their own names for birds, reason is maintained in the
bird world by acceptance among authors of the popular name
adopted by the American Omithologists’ Union. This is the rank-
ing body of birdmen in North America. Largely due to its influence,
a certain bird illustrated in the textbook is called a Cooper’s hawk.
Farmers in your region, never having heard of Cooper, much less
of the A.0.U., doubtless have their own name for the bird—perhaps
‘chicken hawk’ or ‘blue darter.” Generally speaking, then, local
names of birds often persist, but bird books are happily standard-
ized, and these official names are the ones to learm. About the
easiest way to do this is to pore through the illustrated pages of a
reference book until the figures on each plate can be recognized
at will. :

Many bird names are often associated with the places where
they were first recognized by scientists. These are not easy to re-
tain. There is nothing in the name ‘Philadelphia vireo’ to suggest
whether that bird is red or blue, pink or black. Actually it is noth-
ing but a green and greenish yellow. The Cape May warbler is
even worse. George Ord first found it at Cape May at the southern
tip of New Jersey. Since this species has a normal migration route
to and from Canada that is well in from the ocean beach, it was not
recorded again at Cape May for the next hundred years.

Sometimes birds are named after their discoverers. Lincoln’s
sparrow comes down to us because young Thomas Lincoln, in
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accompanying Audubon to Labrador, collected the only new species
on that trip. The famed Lewis and Clark expedition returned with
a rich harvest of data on natural history. Hence, Clark’s nutcracker
is named to honor Captain William Clark and Lewis's woodpecker
pays tribute to Captain Meriwether Lewis. Famous scientists are
also i'requcnﬂ}r hooored. Swainson’s hawk is named after William
Swainson, the brilliant British ormithologist; Nelson's sparrow is
after Dr. E. W. Nelson, a noted chief of the old United States
Biological Survey; and Baird's sparrow is after Professor §. F. Baird,
a famous secretary of the Smithsonian Institution and founder of
the United States National Museum. Once a young army lieutenant
named a bird after a great United States general, and so we now
have Scott’s oriole. Birds have been named after beautiful women,
too. Anna’s hummingbird honors a now-forgotten Duchess of Rivoli,
and Zenaida dove pays tribute to the eldest daughter of a onetime
king of Spain. Sisters, brothers, and wives have also come in for
their share, Even little girls have captured the fancy of naturalists,
for Dr. J. G. Cooper named Lucy’s warbler after the 13-year-old
daughter of a colleague.

How to Learn Bird Names

If these names seem hard to remember, they are more than bal-
anced by those of birds like the black-throated green warbler, the
scarlet tanager, and the white-throated sparrow. Then there are the
marsh hawk, the chimney swift, the bamm swallow, and a host of
others. Names like these mean much more to the beginner. Use
of the others, however conceived in error some may be, has now
been sanctioned by many decades of established usage.

Not many years ago, Professor Samuel Eliot (perhaps thinking
of beginners for the next thousand years) bravely suggested new
names for some of the more mistitled species. The northern water-
thrush, which isn’t a thrush at all, he said could be ecalled ‘bogbird.”
Geographic names, Professor Eliot continued, should be reserved
for geographic races. The Tennessee warbler, which does not breed
in Tennessee, could be called the ‘aspen warbler The Canada
warbler would never object to being called the ‘neck-laced warbler.’
And the Acadian flycatcher, which has never even been seen in
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Acadia, might well be called the 'green fiycatcher” To veteran
nmithulﬂgixts who had ]ung sinee furgullvn their own uulmppy
introduction to avian nomenclature, these revolutionary ideas fell
on deal ears. Ai}l)‘.l_l'ﬂlﬂ}f the gmv.'hu:_f‘ 11;|i|:5 of an urnit]mlugisl‘ are
forgotten after thumbing through a favorite bird book for a quarter
or half a century.

One short cut for the beginner is the practical one of learning at
first ﬂnI}* those birds that can rc:lsunub]}" be cxpcctcr.l to occur in
a given local region. To ascertain the distribution of these, the ob-
server can consult Peterson’s field guides, Chapman’s handbook,
or the standard mgimm] books deseribed in the appcndix of the
present volume. Once the first bird book has been acquired, under-
line or check the names of birds likely to be encountered. Such a
procedure can save a great deal of confusion for those just starting
bird study. There is no sense in a Texas bird student worrying
about field marks of the rhinoceros auklet, which breeds on north-
ern Pacifie islands and is limited in distribution to the Pacific Ocean.

If one is still distracted with the multiplicity of bird names and
often confused by species that look very much alike, a simple
solution is to work out a series of private and temporary names for
harder species. The two water-thrushes, for instance, could almost
pass for twins. One has a yellow line over the eye, the other a
white one. Many observers can never remember which has which.
"Tr}r privately calling one the “white Louisiana” for a while, and the
other the ‘yellow northern.” In a surprisingly short time, a once-
vexing personal problem will have been permanently settled. This
trick can be extended to many other species—horned larks, shrikes,
cormorants, and so on,

How to Identify Birds in the Field

In mastering the names of birds, the beginner soon meets the
problem of learning to separate the creatures in the field. For ordi-
nary birds about the garden, colored plates are completely ade-
quate. Quick short cuts to identification are superbly summarized
in two field guides by Roger Tory Peterson. These are more fully
described in the appendix. They tend to emphasize how birds look
at a distance, and often show how they look when in flight. Before
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1930 this information had never been reduced to diagrams, and
to retain a mental picture of much of it required years of study in
the field. Today the flight patterns of two dozen ducks can be
memorized in an hour. Thousands of people, once overwhelmed
with the task of identifying birds at great range, can now do so
with considerable certainty. Thus, t  pleasures of bird watching
have been increased and a new lode of migration data made ac-
cessible to many.

The fun of identifying birds in the field normally runs through
three stages. In the first, only the common birds are identified and
only those that are near. Cradually, an acquaintanceship with their
habits, their postures, and their manners of flight makes possible
the identification of birds at increasingly greater distances. In the
second stage, the student is able to identify correctly birds at con-
siderable distances, often with the aid of but one or two field marks.
This is an uneven stage, for familiarity does not extend to all
species with the same degree. Learning the tricks of shape and flight
comes only with experience in the field and no amount of book
study can be substituted for it. Books, of course, help. The field
guides may point out that the ruddy duck has a ‘buzzy” flight, but
this must be seen to be understood. In the third stage, the student
has acquired a practical knowledge of bird songs. He knows not
only those of the robin and song sparrow, but also those of the
countless migrants that pause for but a brief time in his region.
This is the stage that the beginner feels is nearly impossible of
attainment, at least as far as he himself is concerned. He is sure
of this because he is always forgetting bird songs, and because
each spring he must learn those of the migrants all over again.

There is, of course, no short cut to mastery of stage 1, but stage
2 can more quickly be reached by getting into the field with sym-
pathetic and more experienced companions. To the beginner, a
large bird wheeling overhead represents just another question mark
in his notebook. If the same bird is identified as a golden eagle by
his associate, the field marks can be studied with more appreciation.
A lot of birds are never seen well, and to the novice they are just
s0 many lost opportunities.

The art of identifying birds in the field is still subject to certain
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limitations. Theuretically, almost every species can be identified
in life—proviling that it is observed at close range, at leisure, and
i 1 good light. In practice this is often impossible, and at the pres-
ent tune a small number of birds can be identified only in the hand.
These include females and immatures of the European and Ameri-
can widgeon (baldpate’, the European and green-winged teal,
greater and lesser scaup, and American and king eiders among the
v.aterfowl. It seems likewise impossible to separate in the field
birds like Xantus's and Craveri's murrelets, rock and willow ptarmi-
oans in the brown plumage, and Wright's and Hammond’s flycatch-
ers. Unless they are singing, it is similarly almost impossible to
separate the least, Acadian, and alder flycatchers. Many other birds
can be identified in the field only by the most experienced ob-
servers favored by fine opportunities. These include such birds as
the black gyrfalcon (which often resembles a very dark young
duck hawk) and the eskimo curlew (now practically extinct but
somewhat similar to young Hudsonian curlews).

Many students seera to feel, however, that unless they have
identified every single bird seen on every single field trip, they
cannot join the ranks of the experts. This not only ignores the fact
that certain species can be identified only in the hand, but it also
implies that birds are co-operative creatures with a special sym-
pathy for members of the local Audubon society. Occasionally this
is almost so. I can recall a tired white-crowned sparrow that mis-
took for shrubbery a large party of bird watchers out on a wide,
expansive mud flat on Long Island. Dropping down from a con-
siderable height, the bird alighted in the ‘shrubbery.” For several
minutes this shrubbery was even more confused than the bird.

Not infrequently, however, birds are shy or seen under particu-
larly difficult circumstances. The shy ones can, with patience, finally
be ‘captured’ with binoculars. (Once I had to wait a month to see
well a pair of Bell's vireos that 1 knew were nesting in a black
locust plantation.) Some birds, which are not seen until they are
flying directly away from the observer, are virtually impossible to
identify—owls, for instance, flushed too easily in a dense woodland.

Sometimes birds are misidentified because of tricky lighting ef-
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fects that are ever present in nature, White may appear to be
yellow, blues may appear to be black. Hence, it is advisable to
view a P!’_"]Iﬂt"—'{[ng ]J‘jl'd in 4% meny ]igi]tﬁ '.ml'.] .rl'ﬂ'[]l A5 Inany ﬂﬂg]cs
as possible. It is always with a chuckle that I recall a bird that
Robert P. Allen and I saw dash into a large bush on a New Jersey
salt marsh only a few years ago. With our glasses we noticed that
it had a green back and stripes on the throat, ‘A European species,”
we whispered to each other, ‘or at least one from the Northwest.’
It was a shy migrant and it did not feel safe on a salt marsh. After
a full five minutes we finally saw it well. It was a robin. The green
back was purely an illusion.

There are many other illusions ready to trap the unwary student.
This is especially true when birds are identified at great range and
only one field mark is noted. Once, two other bird students and I
spent a quiet half hour watching a distant wader on a river in
Virginia. It was, we felt sure, a white ibis or a little blue heron in
the white immature plumage. Very, very slowly it approached us.
It was a harmless tin can slowly bobbing in the stream, shining
brightly in the sunlight.

Snap identifications often lead to surprising errors. There was the
screech owl that turned out to be an old rag hanging in a hemlock.
Another was the bluebird spotted on a far-off sand dune along the
ocean side of Long Island. When approached, this remarkable bird
was recognized as a discarded and entirely innocent-looking Bromo
Seltzer bottle. These examples are errors that were detected, and
one wonders how many others unconsciously have been entered
into students’ notebooks.

In the long run, expertness in field identification depends on con-
tinuous practice. It is aided by good field companions and by the
study of bird skins in museum collections. It is not the goal of bird
watching but rather a uscful tool. However surprising it may seem,
the richest opportunities to explore the mysteries of bird life exist
among common species of birds and not among migration rarities.
To the beginner, this is perhaps the hardest lesson to learn. As
subsequent chapters will show, this is the first principle of modern
bird watching.
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How to Learn Bird Songs

As in the case of field identification, the learning of bird songs
can be L-xl:-cdimd with the ]w!p of an t-xlxm'ienced {_‘uliuuguﬁ‘. Songs
are best learned by comparing the song of one species with the
song of another, This comparison is not normally attained by a
tense half hour's search for a small warbler higll up in the canopy
of a dense woods. Rather it is achieved by hearing the somewhat
similar songs of different species in as short a time as possible.

The help of a veteran naturalist is especially useful in learning
the calls of marsh birds, like the rails. Many of these put forth their
best vocal efforts when it is dark and the birds are almost impos-
sible to see. Marsh sounds often puzzle the keenest listeners, as
Julian K. Potter once pointed out in Audubon Magazine.

Late in April, Mr. Potter reported, the familiar voice of a friend
over the phone told him that a strange winnowing note had been
heard on the river marshes near Palmyra, New Jersey. A rail was
suggested. But which rail?

The following night an ornithological conference was held on the
road beside the marsh. The mysterious note was heard again.

‘It must be a rail! What else could it be?” the three experts con-
cluded. In due time, the customary complication of wartime bird
watching developed. An officer of the law appeared.

‘What are you doing here?” he asked the suspects.

“We are omithologists,” they answered.

The law greeted this statement blankly.

‘We are bird cranks,” was the next admission.

An even blanker look followed.

“We are listening for rails,” they explained.

Now the officer was interested. ‘Didn’t know they called at night,’
he ventured.

Listen!’

The officer listened. The strange winnowing note floated across
the marsh.

‘Rails?! Rails?l’ he exploded. ‘That is a jacksnipe!’

A jacksnipe it was, giving his spring aerial performance. ‘Can
anyone,” concludes Mr. Potter, ‘imagine a more humiliating experi-
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ence than having the “village cop” tell ornithologists “what bird
is thatr™’

Most observers do not realize that the learning of bird songs
t]epcuds on more than a good teacher, Birds sing in a great many
frequencics and to few ears does the same bird sound ancll}’
alike. For this reason, it is well to take a series of notes on bird
songs. What do they sound like? An excellent plan is to make notes
right on the spot in a rough kind of musical shorthand. Thus (to
me), Bell's vireo sounds like

W

gueedle queedle quee, queedle queedle qua

Notes like these provide a useful source of personal data for the
following year when a new song season is starting.

Some bird students claim that putting words to a bird’s song
never makes sense to them. Others, including myself, have found
words occasionally helpful in learning bird songs. Many of these
ditties, like the chestnut-sided warbler’s I wish {o see Miss Beecher,
are found in Peterson’s field guides. Bird songs do vary, of course,
but no more, I sometimes think, than the acuity of the human ear.
Some persons have ears that are especially sensitive to high fre-
quencies, such as those found in the songs of certain sparrows
and warblers. Others are better able to hear the low frequencies,
like those present in the calls of many owls. As a general rule,
sensitivity to bird song is largely a matter of practice. One so
consistently concentrates on bird songs that insect sounds are un-
consciously ‘screened out,’ and the ear automatically registers what
the observer wants to hear.

Some very revealing stories have been told about the decreasing
abilities of naturalists to hear various bird songs and call notes.
W. E. Saunders, the well-known Canadian omithologist, reports
that the loss of hearing due to age can be measured omithologically
with almost uncanny accuracy. At the age of 60, he lost the tiny
lisp-notes of the golden-crowned kinglet and the brown creeper at
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almost exactly the same time. At 65 he lost the notes of the cedar
waxwing, at 67 the song of the black and white warbler, at 68
those of the bay-breasted, blackburnian, and Cape May. Other
songs appeared distorted, shortened, new, and strange as time
went on. Under such cireumstances, some of the satisfactions of
observing birds are undoubtedly lost, but one's zest for bird watch-
ing seems in no way diminished. James L. Edwards, one of the
most competent naturalists I know, has been completely unable to
hear any of the high frequencies for years.

Perhaps the greatest difficulty connected with learning songs of
migrant birds lies in the relatively short time during which it is
possible to hear these birds each year, They seldom or never sing
in the fall, and during the spring they may be present but a few
weeks. During these two or three weeks, migrating birds generally
sing only for perhaps two hours after dawn. Hence, if the ob-
server is afield but once a week, he may only hear a given species
sing a relatively few times each year, Many enterprising observers
get around this by taking a daily 45-minute pre-breakfast walk in
some near-by woodland, from May 1st to 20th. In the larger cities,
like Boston, Chicago, New York, and Philadelphia, dozens of busi-
nessmen do this in the more wooded parks and cemeteries. Other
observers try to spend their vacations among some more northern
mountains in June. Here they find migrants from back home now
settled down for the breeding season, and both birds and their
songs can be studied at leisure.

Other short cuts to learning bird songs can be found by study
of Aretas A. Saunders’ A Guide to Bird Songs. This is essentially
limited, however, to birds of the northeastern states. A very valu-
able aid may also be found in an album of 6 double-disc record-
ings put out by the Albert R. Brand Bird Song Foundation. These
reproduce the songs of 72 different species which, in spite of enor-
mous difficulties, were actually recorded in the field.

As a general rule, all males of a given species sing pretty much
alike, but the more elaborate songsters often have individual varia-
tions that are both interesting and delightful. Some species have
two or more songs. Others sing somewhat differently on their breed-
ing grounds than they do on migration. Sometimes a few birds in
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a certain locality have a local ‘dialect.” Birds belonging to the
same species will sing slightly dilferently in different regions. Yel-
low-throats are especially noticeable in this connection. In other
species, dialectic songs have been noticed in fairly small localities.
This is an aspect of bird life on which eareful note-taking by bird
watchers will be sure to shed more light, for birds have a vocab-
ulary fully as interesting as their plumage but not nearly so well
known.

How to Acquire a Good Ficld Glass

To identify many birds in the field, it is absolutely necessary to
possess a pair of binoculars—the one expensive item in the bird
student’s equipment. Old opera glasses may do at first, but within
a relatively short time, the beginner will appreciate the increased
opportunities that come with the use of standard field binoculars.
To many, the purchase of a pair of binoculars is a compromise be-
tween the glasses’ performance and limitations of the pocketbook.
The price of a field glass is naturally based on the materials and
workmanship required to manufacture it. Some glasses can with-
stand more rough handling than others. In prismatic glasses, this |
rough usage often throws the glasses out of alignment. In effect,
both barrels are then not directed toward the same point; to com-
pensate for this, eyes are strained, with ultimately unhappy results.
More than any other class of users, bird students handle their
binoculars to a point bordering on sheer negligence.

A good glass can last a lifetime. The lens should always be dusted
with soft brushes or cleaning papers. Scratches on the lens may
reduce the amount of light on the image. Binoculars suspended by
long straps from the neck swing in a wide radius when the ob-
server is bending over. This is an invitation to chipping, denting,
and jarring shocks against fences and trees, which may put the
glasses out of alignment. The shorter the strap, the less chance of
damage. ' .

In acquiring a glass for bird watching, there are five essentials
to consider in addition to price: magnification, illumination, field,
weight, and durability. As a general rule, when one of the first
four elements is emphasized by the manufacturer, certain ad-
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vantages among the others are sacrificed. Thus, 12-power glasses
are heavier than G-power glasses, and the image appears brightly
illuminated in a smaller field. Two pairs of 8-power binoculars may
vary widely in their characteristics: one may be heavy, with fine
light and a field of, say, 140 yards at 1000 f.’:trds’ range; the other
8-power glass may be less heavy. This may be owing to the use
of new light-weight alloys in its manufacture (a light-weight glass’),
or it may simply be correlated with a more restricted field and
less light on the image.

It is hard to recommend the best binoculars for a bird student,
for the very reason that they are as personal as eyeglasses. Some
men have strong arms and wrists, and to them weight is of no
consideration. Others do most of their birding on the seashore,
where birds are often seen at great distances; they want magnifica-
tion. People who spend lots of time on boats prefer large fields
of vision. As a general rule, however, it can be said that light-
weight T's or §s represent a good all-round pair of binoculars and,
taking second-hand prices into consideration, fairly adequate glasses
start in around $25, and really adequate ones range anywhere from
$30 to $100. The particular model that represents the best dollar-
for-dollar buy varies every five years or so, as new improvements
are perfected and manufacturers jockey for supremacy. Some years
ago, Zeiss 8-power Deltrintems were considered that last word in
superb workmanship and general all-round usage. I think they still
are. Some people then began buying Le Maire 9's; today many
have swung to the Bausch and Lomb 7's and 9.

For bird watching it seems best to avoid purchasing binoculars
for which each eyepiece must be focused separately. From watch-
ing a warbler at 15 yards’ range, you may turn in a flash to a large
hawk wheeling 200 yards overhead. In frequent situations of this
kind, only exceptionally skilled hands can avoid the fumbling at-
tempts to focus individual eyepieces. It is also advisable to avoid
getting a glass that has a small field. This means that at 1000 yards’
range, you have a field of, say, 90 yards instead of, say, 130. This
is extremely important when you are following with the glass a
speeding flock of ducks or shore birds, or trying to locate a nervous
kinglet in a tree.
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To those specialists who have frequent opportunities to observe
ducks from a car, the Bausch and Lomb spotting telescope is an
auxiliary gl:lss of considerable value., These telescopes, which are
set at a magnification of 20 power, are sold with simple attachments
by which they can be fixed to the window of a car. This is a de
luxe way of observing birds at great distances, but the birds eannot
be followed in flight. It is, of course, impossible during times of
war to purchase new spotting scopes and other equipment from
manufacturers of optical goods.

Before leaving the subject of binoculars, it should be emphasized
that most beginners worry along on 4-power and 6-power binocu-
lars very nicely. As a boy, I had a marvelous time without realiz-
ing that glasses were used for anything outside the opera. Accom-
panied by two kindred spirits, T would simply climb a giant maple
in those days and wait for the high-feeding warblers to flit in the
branches before our very faces. The subsequent gift of a 2-power
opera glass seems, at this distance, practically the tuming point
in our lives. After all, 2-power just about doubles one’s potentialities.

How to Meet Other Bird Students

Certain practical advantages of having an experienced field com-
panion have already been mentioned. The pleasures of meeting a
kindred spirit are much more subjective but they are nonetheless
real and they often ripen into lifelong friendships. In grade school
it never occurred to my chums or to me that bird books were
written for anyone other than boys, and that grown men and
women liked to watch flickers and killdeers just the way we did.
Our beloved scoutmaster, the Reverend Basil Hall, had given some
of us a helping hand, but bird study still scemed like a boys’ game.
It was an almost stupefying shock when Richard A. Herbert and
I, aged 14, quite by accident found an elegantly dressed gentle-
man watching a chickadee one February day in New York City’s
Bronx Park. Charles Johnston, who looked not unlike Charles Evans
Hughes to us, had been a distinguished member of the British
Civil Service in India. He was kindly and apparently ready to
answer questions, He answered them for two full hours, probably
with no little amusement. The decades between us seemed to
vanish and from that point on, our bird study took on dignity and
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purpose, Ie 11!:‘]]_}19!:1 us many times more in the years that followed,
I tell this story to illustrate how an interest in nm{ﬂm]ug)—' Cin
span any barrier, and how people of widely diverse cultures can
r:ii‘.ni(“}' find a common bond of undorst:ulding. There are several
ways to get in touch with other bird students. One is to E:ttcl_'td
meetings. Bird clubs and societies in our country vary consider-
ably in their composition, in their programs, and in the help they
can give the beginming bird student. Some hold frequent meetings,
others run field trips, and many issue local publications for their
members. An index of these bird clubs is given in the appendix,
and more detailed information about their current activities can
always be obtained by addressing the National Audubon Society.
A second way to meet other bird students is through the medium
of The Auk. This is the national (]u:u'tﬁ'rl}f devoted to nrnit]mlog}r
and published by the American Ornithologists’ Union. The Union
is composed of both professional and amateur bird people from all
over the United States and Canada. Anyone can join as an associate
member and so receive The Auk. In its pages, the A.O.U. period-
ically publishes a complete membership list. This gives the ad-
dresses of all the prominent birdmen in North America and thus
enables the beginner to communicate with authorities near his
home or near places he intends to visit. A bird student need feel
no compunction about writing a stranger for advice, or to ask for
companionship on some convenient field trip. The four-day annual
meetings of the A.O.U. are theoretically devoted to a reading of
learned papers about bird life, but actually they resemble college
reunions in both spirit and function. 'Dpen to nonmembers and
guests, they require only a willingness to talk (or listen to talk)
about birds for four days in a row. Every bird watcher will profit
by occasionally spending a part of his vacation at one of these
conventions, which are held in a different city each year.
Especially progressive and alert is the Wilson Ornithological
Club, which holds annual meetings in the Middlewest. These are
similar to those of the A.O.U. but are smaller in scale. This so-
ciety’s publication, The Wilson Bulletin, also contains, from time
to time, a list of members and their addresses.
Another source of contact among bird students is Audubon Maga-
zine, publication of the National Audubon Society. Audubon Maga-
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zine is a bimonthly emphasizing problems in wildlife conservation
and featuring articles on birdlore. In one of its regular departments,
“The Season,” may be found accounts of migration and significant
bird observations in various sections of the United States. In its
anpual ‘Christmas Bird Count” over 2000 bird students submit lists
of birds seen in their local regions. Should you find a bird list
published for some locality near yours, you can readily obtain
the address of the observer by writing to the editor of this publica-
tion. Annual meetings of the National Audubon Society ar- held
in New York City each fall. These include field trips to Cape May,
New Jersey, and Montauk Peint, Long Island, and a two-day pro-
gram devoted to reports, discussions of bird conservation, and
motion pictures of wildlife.

Although composed almost entirely of adults, most of these or-
ganizations are only too happy to welcome youngsters. Despite
its somewhat terrifying name, the A.O.U. will accept applicaty s
for associate membership from small boys as well as elderly v n-
tlemen. Veteran naturalists are usually glad to take a youthful bird
student along on their field trips, although they generally are averse
to taking along a crowd.

Where and When to Look for Birds

Generally speaking, swampy woodlands often possess the richest
bird life. This is especially true if they are not heavily grazed.
Many songbirds show a marked attraction for water; stream bor-
ders and springs may play a considerable part in their lives. Dry
oak woods tend to have a limited bird population, especially if they
are overgrazed or frequented by too many people. Factors alfect-
ing the density of bird life will be discussed in a later chapter.
Here we are concerned with the personal problem that many be-
ginners face: ‘How can I add more species to my own list of birds
seen and identified?

In general, this can be accomplished in point of time and in
point of space. In the first instance, one must need take to the field
in all seasons, in summer and winter, in spring and in fall. Each
season not only has its own birds, but the panorama of bird life
may change markedly from month to month. Some persons insist
on birding during every single week end of the year. They prob-
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ably miss very little. However, I can remember one year when I
saw about 230 species by birding only on alternate Sundays in
the New York City region and by taking a two-weeks” vacation in
Maine. To see a wide variety of bird life, it is necessary to be
afield not only frequently but also at the right time of day. This
is not important during the winter season or when one is looking |
for ducks and shore birds; but it is particularly necessary during the
breeding season and during the warbler migrations of both spring
and fall. Many birds are then most conspicuous before 7 A and
they are often markedly less active by 11. As far as listing species
is concermed, a brief walk after these hours is often a waste of
time. Marsh birds, like the bitterns, gallinules, and rails, are best
heard right after dawn. Ducks and shore birds can usually be
sought at any time; on the seacoast, however, the tide may affect
their daily movements.

In point of space, it is not necessary to walk vast distances in
order to see a wide variety of birds. On the contrary, students with
this in mind should visit a wide variety of habitats. These may
include cultivated fields, farm buildings, orchards, ungrazed wood
lots, stream borders, springs, cattail swamps, sedge marshes, conifer
groves, sandy fields, cliffs, bogs, golf courses, air ports, cemeteries,
and so on. To locate all of these in one region is often no easy
matter. Some observers obtain topographic maps of their county
and systematically explore every swamp and bog that has been
mapped. Others, living in mountainous regions that possess a zonal
type of bird life dependent on altitude, just’as systematically ex-
plore the high mountain tops for the rarer species. Those living
near the seacoasts lead a particularly varied existence, for within
relatively short distances access can be gained to a vast number
of marine and fresh-water habitats. It was in such circumstances
in New Jersey, along a route worked out by Charles A. Urner,
that I once observed 160 kinds of birds on a single day in May.
Longer lists, based on equally exhausting trips, are occasionally
reported.

By and large, the search for new habitats is no easy matter and
is best undertaken with the advice of some older persons who need
not necessarily be ornithologists but who do know the local region.
In a few states, it is now possible to consult recently compiled
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land-cover maps. These give not only the sites of bogs and marshes,
but the kinds of timber as well, whether the trees are young or
very old, and the approximate density of each stand.

How to Take Notes and K(.'{'Il) Records

All bird watchers worthy of the name take some sort of notes.
At first these may be simple annotations in the margins of a bird
book, giving the plice and date that a certain species was seen.
Not infrequently this information can be used in later years when
some attempt is made to see if the bird ‘came back. Additional
notes on what kind of habitat the bird was using are often of help.
Thus, if a saw-whet owl was found in young pine trees, a search
of other such pines might be fruitful.

Most observers like to keep lists for each trip. In time these can
be used to review and compare the ornithological merits of various
localities, as well as the relative abundance of birds at different
seasons. They make interesting rereading and recall exciting birds
that were seen in the past.

There are several ways to keep “aily lists.” Each system is aseful
but many that are recommended take no account of the small
amount of time that the average bird student has for writing up
his field work. The simplest way of keeping daily lists is to carry
a field card giving a list of the birds seen in your locality. Many
bird clubs publish such cards and sell them at cost, usually one
or two cents apiece. On a long trip in May, when many birds are
seen, cards like these'save much writing in the field. They can be
filed in order, classified according to locality, or the information
can be transferred to a journal.

Most cards are so closely printed that there is barely roo.n for
a check mark or a number and almost no space left for additional
notes. As a rule, I am always suspicious of birdmen who rely solely
on cards. Bird watching involves more than a mere date, a few
check marks, and some rough numbers. Small pocket-sized field
notebooks are actually indispensable for the careful bird watcher;
what to record in them will be the subject of later chapters.

Home journals for the keeping of permanent records vary widely
according to the amount of time available for them. Some, like
Thoreau and Brewster, choose to enter their notes in diary fashion.
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These can always be indexed at the end of the year or the end of
the volume. Many professional nruitlmlngisls favor a permanent
index-card system. NMNotes can then be kept under species hmr:lings
and cross-referenced for subject matter, ie. nests, courtship dis-
plays, roosts, and so on. For those who cannot find time for elab-
orate journal keeping, it is best to take careful notes in the field,
on one side of the notebook paper only. If this is done in indelible
pencil or ink, the material can be quickly scissored out and pasted
under appropriate headings in loose-leaf journals or on index cards.
An inexpensive record book is puhlih‘hrﬂ.{ b}' the National Audubon
Society. This is a loose-leaf affair into which one can readily tran-
scribe from field cards numbers of birds observed on a given trip.
Audubon record books are compiled for various sections of the
c_‘t]untr}'.

The equipment of the noviee bird student is thus seen to com-
prise a set of colored plates, a field guide, a pair of binoculars, and
a notebook Armed with these, he can begin to explore the bird
world. He needs no hunting license to take to the field, no card of
introduction to meet a fellow enthusiast in the next county or in
the next state. He should, however, have patience and perseverance,
for he stands on the threshold of an absorbing hobby that can
Jast him a lifetime. To the omithologist, no corner of the earth is
dull, no season is without its compensations.




CHAPTER TWO

The Lure of Migratiom Watching

FEw MYSTERIES in nature can so capture man's imagination as bird
migration. I can still recall the group of migration watchers that,
as a boy, I self-consciously encountered for the first time in a New
York City park. Among them were a quiet electrical engineer, a
scholarly church organist, an excitable lawyer, a nervous advertising
man, a taciturn botanist, a retired member of the British Civil
Service, and an amiable 80-year-old veteran of the Civil War who
would not brook assistance in climbing a fence. We lived a life of
mingled awe and excitement—awe because we were constantly
seeing birds in the process of moving from Central and South
America to the cool northern forests of New England and Canada,
excitement because the park was sometimes spilling over with bird
life or brightened here and there with birds that we had never

before seen. As a group, we were no different than scores of others
22
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scattered throughout the United States and Canada, drawn together
by the lure of migration watching.

The more migration is studied, the more apparent it is that in
their annual movements birds outstrip the human race, With no
calendar to guide them, they set forth each year for their northern
breeding grounds at much the same time. Annually they cross great
seas without a compass. Nightly they speed through the pathless
dark, sometimes alone, more often in loose flocks. After thousands
of miles of travel, they arrive on their nesting grounds with little
evidence of weariness or fatigue.

Migration is now regarded by scientists as an inherited rhythm
of behavior that was adopted by birds in ancient times. The young
of a few species actually accompany their parents south, but they
are the exceptions, never the rule. Many young birds start south
weeks before the adults. Today their behavior is felt to be regu-
lated both internally and externally—internally by changes in their
glandular system, externally by such factors as temperature and
changing hours of daylight. The exact interrelationship of these is
by no means settled.

The great popularity of migration watching has resulted in thf:
publication of an enormous quantity of sumewlmt isolated facts.
Speaking conservatively, I would estimate the number of pub-
lished items about migrating birds in the United States at not less
than 750,000. Such a mass of information would seem to signify
that very little is left to explore in this branch of natural history.
Such a conclusion is, I think, far from true.

Once .« a great while, for example, birds are observed migrating
in tne wrong direction. Almost nothing about this is known in North
America but every observer should be on the watch for it. Such a
migration was recorded on the morning of May 12, 1937, by Har-
rison F. Lewis on Pelee Island, almost midway in Lake Erie be-
tween the shores of Ontario and Ohio. Thirty-five species were
actually seen to strike out southward over the water in the face of
a southerly surface wind and in spite of a fairly high temperature.
Flocks of cedar waxwings, pine siskins, and goldfinches made this
unusual journey, as well as large numbers of wood warblers, like

the myrtle, black-throated green, blackburnian, and the chestout-
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sided. Under ordinary circumstances it is rather difficult to ascer-
tain definitely that reverse migration is taking place. Observers who
can watch migrants at concentration places on islands and penin-
sulas have the best opportunity to throw light on this phenomenon
which today is scarcely understood and seldom recognized.

The great mass of published information has, I believe, dulled
many of us to the opportunities for individual initiative that are
still available. Probably the most spectacular successes in migra-
tion studies will, in the future, be scored by bird banders, but a
great deal of interesting and unusual information can still be fur-
nished by field workers who clearly recognize the glaring gaps in
our knowledge of bird migration.

The Need for Daily Observations

To bird watchers, the most absorbing phenomena about migrat-
ing birds have been the dates of their arrival. Every bird club em-
phasizes this kind of note-taking, and the first recorded bluebird
outranks all other bluebirds in the dignity and admiration with
which it is regarded. The next hundred bluebirds are just so many
birds, but it is on them that the spotlight of bird watching is now
centering,

For well over half a century, migration watching has been more
or less encouraged in our country by what is now the Department
of the Interior’s Fish and Wildlife Service. Migratory birds are
the special wards of the Federal Government, since they cross state
and international boundaries, help agriculture in some regions,
injure it occasionally in others. They provide food and sport, and
are the basis for a considerable industry. Over 2,000,000 migration
records are now on file with the Service in the Department of the
Interior, and it is safe to say that, in every populated region of the
United States, the first-arrival dates for most species are well ex-
plored and recorded.

It is now well known, for instance, that the first spring migrants
vary widely in their arrival dates from year to year. From 1923 to
1927, I saw my first migrant robins around New York City on
March 11, March 12 and March 15, January 80 and February 26,
As spring progresses, birds arrive with more and more regularity,
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Going through my notebook for an extreme example, I notice that
on successive years my lirst redstarts were seen on May 1, May 1,
May 2, May 2, May 1, May 10, and May 6. Variations of this sort
- depend not only on the weather that birds encounter but also on
the success of the observer in making daily trips afield.
Some years ago members of the Linnaean Society of New York
assiduously set out to determine the period of maximum abundance
for each migrant passing through the New York City region. In

Tasre 1
HOW RED-WINGS ONCE ARRIVED AT ITHACA, NEW YORK
Careful watching will often disclose that many birds of the same species
arrive in spring in distinetly different groups. So much attention has been given

to merely the first arrivals that reports like the following are still very rare in
America. These observations were made by Arthur A. Allen in 1911,

B P T e R S R February 25-March 4
(2) migrant adult males, which wentonnorth. ... .. ... 00 March 13-April 21
{3 resident adult AR, . . ovvisssverasrmssnannos s ons ey March 25-April 10
(4) migrant females and immature males. ... .. 0 cevenaet March 29-April 24
(6} resident adult females. ....vvvvverrirrssrsnrrmsinsniaeas April 10-May 1
(6] resident IMINALERS BIBE . . « o« oo vo i m i ssials o s sws s May G=June 1
7) resident immature females.. ... i as i s i May 10—June 11

Compiled from Abstracts of the Proceedings

of the Linnaean Socicty of New York. 1914,
the case of a large number of species, the Society found, this period
was invariably fixed on a week end. Most of the members being
businessmen, the persistent week-end character of their observa-
tions had naturally affected the data.

It can be said with some certainty that, given a little guidance
and the right equipment, the average school boy with only a
limited experience with birds could produce more new facts on
local bird migration in a single season than the average expert does
in a decade of Sunday field trips. It is the school boy’s free time
that is the envy of the expert. For years I have encountered boys
who regularly found migrants earlier than more matured ornitholo-
gists. Their powers of observation were not yet fully developed and
they were without motor cars, but they did make daily observa-
tions. Birds ordinarily do not wait until Sunday to migrate.

Of actual importance to omithology, however, is not the date on
which the first robin arrived, but rather the dates on which subse-
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quent robins appeared. Practically nothing about them has ever
been recorded! This holds not only for the robin but for the major-
ity of our other common birds as well. IF all the Brst-arrival dates
for the next fifty years went unreported, ornithology would profit
by the experience rather than lose.

Migration Studies on Small Arcas

The most useful form of migration watching consists, in its sim-
plest form, of carefully kept records on a single species. Observa-
tions should be daily in character, if possible, but those made every
other day might do. Many birds can be seen on the way to school
or to one’s place of business, Cruises on such a regularly traversed
route have far greater value than random trips into the country.
Assume that the first robin has been recorded. How many more
are present? Are they all males? Are they present in the same places
on subsequent days? Does the population build up gradually or in
jerky fashion? When do the female robins arrive? Do they come
singly or in groups?

During the spring of 1942, it seemed quite obvious to me that
local robins arrived in southwestern Wisconsin in March and that
small flocks of more northern birds passed through weeks later in
April. Resident robins were easily distinguished because they
tended to separate themselves during the day and to sing adver-
tising songs in defense of their territories. Migrant robins remained
in small flocks of 8 or 10 birds. They did not sing and they were
gone in a {Ia)r or two,

It should be stressed that migration watching, even within small
areas, can yield extremely interesting information—always provided
the observer is willing to check carefully the common species,
which, for decades now, have been virtually disregarded. A small
but interesting example of this is illustrated by counts of purple
martins given in Table 2.

Up to the present, many bird books have been content to give
the first date on which a migratory species has been known to
arrive and the last date on which it has been seen on its way
north. This is scarcely the fault of the authors, but rather a reflec-
tion on the loose kind of migration watching in America. To the
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Tanre 2
ARRIVAL OF PURPLE MARTINS AT RYE, NEW YORK, IN 1937

One of the chicf tasks of migration watching now lies in counts of a single
species on small regularly traversed areas, The late Hight of female marting
shown here was compleicly wnrecorded in one of the regions most intensively
worked for birds in America. It was discovered by Michael Oboiko and Allan
D. Cruickshank in the course of carelul periodic counts at a colony of this
well-known species.

Date Males Females Total
April G 2 1 3
April 11 a 4 13
April 20 a1 15 46
April 24 36 15 51
April 29 36 15 51
May 9 36 16 &2
May 16 a6 16 52
May 23 47 a3 80
May 30 42 37 79

Reprinted from Procecdings of the Linnaean Society of New York. 1041.

beginner this is frequently a serious handicap, for he often has no
way of knowing the normal period of maximum abundance for a
given species. Such information can only come with repeated count-
ing and more or less daily observations.

Migration Routes

Another important gap in our present knowledge of bird migra-
tion involves the regular use of local routes by migrants. Oppor-
tunities for exploration along these lines tend to vury with the
physiography of each region. Around New York City, where much
of my own field work has been done, at least 8 local routes are
readily discernible and many more await recognition or evaluation.

It is well to appreciate the present state of our knowledge on
this subject. It is known, for instance, that many species migrate
along a very broad front. With slight changes in wind conditions,
their course deviates and their numbers in a given locality may
vary accordingly from one year to another.

In some regions the same species tend to follow available land-
marks, and local concentrations of birds may occur as a result.
Coasts, rivers, and ridges are the places to watch in this connection,
The birds’ local use of each should be carefully noticed and mapped
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in every regional bird book, Up to the present, only the main out-
lines have been blocked in, but ridges can be compared and con-
trasted with each other and the preferences for each river valley
determined. Coastal observations may occasionally uncover unex-
pected flight lines. I once heard Charles A, Urner report that along
the ocean beaches of New Jersey, many species followed the shore
line north past Barnegat and then cut northeast across the ocean.
These birds were presumably by-passing the whole of western
Long Island.

Whenever a flock of migrating birds is seen overhead, the direc-
tion of travel can be noted, the altitudes approximated, the hour
recorded, and notes taken on weather conditions. Even if the birds
can only be identified as ‘ducks,’ this information is worth preserv-
ing. Filed in a separate place among one’s records, the data can
eventually be published as a useful contribution to local ornithology.
In the case of certain species, the accumulation of such regional
material may help complete our continental picture of bird migra-
tion,

Mapping the nocturnal migrants is obviously not so easy. Not
many years ago, I enjoyed a mellow April evening with two friends
atop the Palisades along the lower part of the Hudson River near
New York City. Hundreds of scaups began flying over our heads
at 5:44 poa. Leaving Long Island Sound, a few miles eastward,
the birds were headed in a west-northwest direction over New
Jersey's hills—supposedly for the Finger Lakes. They were still pass-
ing over at 6:43 when visibility ceased. While we were marveling
at this flight line, also being used by canvas-backs, other species
were moving directly north up the river on a highway of their own.
These included 2 female sparrow hawks, an apparently transient
duck hawk, and 8 great blue herons that came out of the southwest
before turning north.

Many weak flyers take their chances with the owls, by migrating
at night, rather than with the diurnal hawks. During May, August,
and Septﬂmher, the calls of these birds as they speed overhead is as
dramatic as any one aspect in hird life. Certain calls are special
ones used by some species only at night. As far as [ can tell, several
of these have yet to be identified. Most warblers call a colorless zip
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as they keep in touch with their fellows. No one has yet made
nightly counts throughout a full migration season on the number of
birds passing overhead. This is perhaps a job for some night watch-
man or someone suffering from insomnia. Counts for, say, 60 min-
utes at the same time every night could be made even in the center
of a city, and could probably show the peaks of migration.

One of the most fertile fields for exploration in bird migration
lies in the movements of pelagic birds, which ordinarily remain
well out to sea. Fairly definite highways, for instance, seem to
exist only a few miles off the coast, used apparently by shore birds
and particularly by ducks, Somewhere offshore, too, are often found
thousands of tiny phalaropes and great flocks of shearwaters, ae-
cording to season. Observation of pelagic birds can often be effec-
tively increased by baiting, Several techniques are available. The
oldest in point of use seems to be that discovered by the famous
bird collector, Rollo H. Beck. This consists in heating animal fats
or oils and then laying a slick along about two miles of sea. In the
southern Pacific, this procedure would often bring into close range
numbers of albatrosses and small petrels that previously were com-
pletely out of sight. Another bait, which I have seen Ludlow Gris-
com use off Cape Cod, consists of a smelly mixture of one gallon
of halibut oil and two large boxes of puffed wheat which are first
mixed in a bucket. When this is slowly thrown on the sea in very
small cupfuls, a long oily slick is formed on the ocean, attracting
shearwaters, petrels, and phalaropes, if they are anywhere near.
They can thus be lured close to the boat and readily identified;
some petrels have even been netted and banded. Another bait,
originally perfected by Major Allan Brooks in New Zealand, is
thought to have application for albatrosses off the Pacific coast.
Ten to twenty pounds of suet are first chopped into small bits
about one-quarter inch square. On leaving port, handfuls of these
are continuously tossed astern to lure gulls offshore, The presence
of the gulls eventually attracts albatrosses to the boat.

In recent years, migration watching has not been well organized
in North America, owing mainly, 1 think, to the pressing need with
which the United States Fish and Wildlife Service has had to con-
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centrate on rescuing our waterfowl population from disaster. A
number of co-operators still send records to the Division of Migra-
tory Birds (some have done so for over 50 years), but their ob-
servations undoubtedly reflect uneven opportunities for field work.
No efforts are being made to solicit the co-operation of lighthouse
keepers and, in the more underpopulated regions, only an ele-

Tanre 3
A MODERN MICRATION TABLE

By far the most, exnct information on migration now comes from bird banders.
‘This unique table, from Margaret Nice's work on the song sparrow, shows how
individuals of this species varied in their arrival each spring at Columbus,
Ohio. This pioncering piece of field work was based on daily censuses and
mapping of a bird population that had been marked with colored bands,

Field mm-

ber of
tndizidual Ser 1930 1931 1932 1933 1934 1935
2M male Feb. 26 Mar. 20 Mar.1 Mar. 8

10M  male * Mar, 16 Apr.3-5 Mar. 26 Mar. 18 Mar. 16
K14 female® Apr. S Apr. 3-5 Mar. 20

23M  male Apr.3-5 Mar. 21 Mar. 18

G5M malo Mar. 26 Feb. 27 Mar. 1

K55 [emale Mar. 24 Mar. 3  Mar. 14

70M  malo Fob. 28 Feb. 26 Mar. 2
115M male Feb. 26 Feb. 24 Mar. 17
123M  male Mar. & Mar. 16 Mar, 158

K  femalo Mar, 30 Mar. 15 Mar, 18
111M  mnle * Feb. 27 Mar, 15 Mar, 28 Mar. 17
K131 fomalo # Apr. 18  Mar, 23 Apr. 3
K165 femals Apr. 22 Mar. 17 Mar. 19-20

average for birds cited here Mar. 200 Mar. 13 Mar, 15 Mar. 19
* = first-year bird

Condensed from Transactions of the Linnacan Society of New York. 1937,

mentary knowledge of the local avifauna is now available. Much
of this basic work could be undertaken by ambitious bird clubs.
Observations in Nova Scotia and Newfoundland would help to
fill out our picture of what is being recorded on both Cape Cod
and Long Island. In Audubon Magazine, migration watchers can
regularly find something of interest in ‘The Season,’ especially since
it has been summarized by Ludlow Griscom. Here, however, facts
are often reported only because they were easy to record and
coverage is lacking for such large sections of the country as the
Rocky Mountains, the Southwest, and the lower Mississippi valley,
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where bird migration is still being studied by only a mere handful
of people.

Ordinarily birds migrate along fairly broad paths, but this is not
universal. James L. Edwards once described to me an interesting
experience he had while waiting for hawks on a ridge in New
Jersey. During frequent lulls, when no raptores were overhead, he
began to notice that ruby-throated hummingbirds were passing by
with an unusual degree of regularity. Once attention was focused
on them, it became readily evident that these tiny birds were re-
peatedly following an extremely narrow path perfectly invisible to
man, along the side of the ridge. Every hummingbird followed
this line with meticulous accuracy.

Hawk Flights

It is now generally accepted that birds do not migrate at great
heights. Not hﬁrequenﬂy, however, some hawks pass over beyond
the limit of human wvision. Everyone who has watched a trained
falcon perched on an outdoor block is impressed with this phe-
nomenon. Suddenly the falcon will cock its head and intently peer
at some distant point in the sky. Turning its head slowly, it follows
an invisible hawk that the average naturalist would invariably
miss. In northern New Jersey, members of the Urner Ornithological
Club found their migration studies of hawks along the ridges ham-
pered by this very obstacle. They surmounted it by team work, ob-
servers lying flat on their backs and studying the sky with binocu-
lars. In the fall of 1942, this enterprising group of field workers
observed a total of 5000 hawks on migration.

For many years I have wanted to determine some basis for esti-
mating the height at which birds are flying. When a bald eagle
is seen as a speck in the heavens, who can tell how far up it is
soaring? I doubt if anyone can in flat country. If a flock of geese
goes over, so high as to be almost invisible, who can estimate their
height? Facts like these can be (and have been) measured with
instruments called theodolites, They might even be determined by
experiments in which stuffed specimens are sent aloft in balloons.
Fantastic? Of course. Yet European observers can now tell at what
heights the outline of a buzzard's wings is still visible and at what
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height this bird becomes a speck in the sky. So far, the vaunted
ingenuity of Americans has not been exercised in this direction.

William Vogt points out to me that the popular use of the air-
plane after the war is bound to offer a new opportunity to explore
bird migration. More records can be kept on the heights at which
birds fly, their air speeds, and their use of wind currents. Aviation
meteorologists, possessing exact knowledge of wind directions and
velocities aloft, can also furnish information in a way that was
seldom before possible.

An extremely interesting migration route is now being worked
out for many of our eastern hawks. For years, so-called sportsmen
annually slaughtered thousands of these birds on certain ridges in
Pennsylvania and New Jersey. Finally, conservationists went to
work. The slaughter was stopped. Under the energetic leadership
of Mrs. Rosalie Edge, a unique sanctuary for hawks was established
at Hawk Mountain, Pennsylvania. Bird students began to take up
the gunners’ old stands. Facts were fitted together. A series of well-
established flight lines is now known to exist from the Mt Tom
range in western Massachusetts well into eastern Pennsylvania. In
time, our knowledge of these routes will be extended. Thousands
of hawks use them every fall, but the routes that many of them
follow upon leaving Pennsylvania are as yet unknown.

Watching hawk flights is now a unique American institution. To
take a position of vantage along a flight line at the right season
is to learn the field marks of hawks at a rate that might ordinarily
encompass months or even years. One of the best points is at the
now-famous Hawk Mountain Sanctuary, at Drehersville, Pennsyl-
vania. This has been visited by thousands of bird watchers from
all over the continent, and special excursion trains have actually
been run to it from Philadelphia. Here one sits atop a ridge, and
hawks can be well seen as they pass fairly close to the observer.

According to Maurice Broun, who annually serves as curator and
guide at Hawk Mountain, the big broad-wing flights occur between
September 10 and 26 (once 4078 in one day ), and red-tail concen-
trations have been seen between October 30 and November 12
(twice averaging over 230 per day). Bald eagles go south early
in September, golden eagles from early October until the end of

L
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the migration. Since the broad-wings winter throughout Central
America (even to Venezuela and Peru), the further tracing of their
main flight through the southern states should be one of the most
exciting problems in field ornithology. Following the golden eagles

Tanre 4
THE AUTUMNAL MICRATION AT HAWE MOUNTAIN

Some of the best migration watching in America is now being carried out by
Maurice Broun for the Hawk Mountain Sanctuary Association at Drehersville,
Pennsylvania, where hawks were once slaughtered in enormous numbers. The
ﬁ:éun.'s below are the result of his daily counts of the birds following a single
ridge.

Species 1934 19356 19306 1037 1038 1039 1940 1941
Turkey yulture 166 374 &7 44 ab 146 150 182
Goshawk 123 293 177 40 ] 26 11 21
Sharp-shinned hawk 1,913 4237 4486 4817 3,113 8520 2407 3,000
Cooper's hawk 333 553 474 402 204 500 166 416G
Red-tailed hawk 5000 4,024 3,177 4,978 2230 5498 4725 4,700

Red-shouldered hawk Gl 181 153 163 143 al4 140 1858
EBroad-winged hawk 2026 5450 T.500 4,600 10,761 5736 3,159 5170
]

Rough-legped hawk o0 g i Laatk 8 1 2
Golden eagle 39 Gl 54 T3 31 83 72 55
Bald eagle 52 67 70 a8 a7 G4 33 50
Marsh hawk 105 153 149 160 189 273 161 254
Osprey 41 169 205 201 124 174 a1 201
White gyrialeon 2 ¥iie e
Black gyrialcon 1 1
Duck hawk 25 14 36 41 24 38 25 44
Pigeon hawk 19 20 a4 10 12 43 11 35
Sparrow hawk 13 123 102 141 7 184 B0 196
Unidentificd 208 23 11 8 v o 7 35
Totals 10,776 15,765 16,734 157190 17,024 22704 11,237 15471

Reprinted from Annual Reports of the

Hawk Mountain Sanctuary Association.
north and south should also be interesting, for no one knows where
the ‘eastern’ population breeds or winters. Hawk migration exists
along the ridges in the spring, but the fall flights are by far the
most spectacular and most studied.

Another important migration route for hawks in the eastern
states lies along the Atlantic coast. This route has never been care-
fully mapped, although many pertinent notes have already been
made by migration watchers. Near the Connecticut-Rhode Island
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line many birds cross to Fisher's Island and thence to the tip of
Long Island. Some migrants then move eastward along the outer
islands making up the ocean beach. Others follow farther inland
parallel to the bays. Stll others, I suspect, perhaps strike out over
the ocean for a more southern point along the coast.

At Cape May Point, the southern tip of New Jersey, a combina-
tion of factors contributes to some of the most amazing spectacles
of autumnal bird migration in America. In this locality, according
to Robert P. Allen and Roger T. Peterson, most of the hawks seem
to arrive on or shortly after northwest winds. Here, during the fall
of 1935, Peterson and W, J. Rusling identified over 11,000 hawks.
About 8200 were sharp-shinned hawks, 840 were Cooper’s hawks,
777 were sparrow hawks, T06 were ospreys, 402 were pigeon hawks,
867 were broad-wings, and 274 were marsh hawks. This migration
begins in late August and continues until the middle of November.
It is characterized by lulls and heavy flights that flood the country-
side with all kinds of birds, and on one occasion (October 21, 1932)
Allen recorded 4562 hawks. Cape May Point is the only place in
the United States that I know of where coveys of bob-whites have
been observed on migration. The great land-bird flights on this
coast have been found by members of the Delaware Valley
Ornithological Club to continue southward to definite points on
Cape Charles (Virginia) but their progress across Chesapeake Bay
has not yet, I believe, been actually mapped. Great concentrations
of migratory birds are also known to occur at Whitefish Point
(Michigan), which extends into Lake Superior, and at Point Pelee
(Ontario), which juts out into Lake Erie. Opportunities to dis-
cover similar concentration points undoubtedly are limited by local
topography.

Dispersal Movements

Typical migration might be said to represent an annual rhythm
by means of which birds leave and return to their nesting localities.
In some instances, the birds may merely move down a mountain-
side to a warmer and more favorable climate on the slopes below.
Other species may move only a few hundred miles, or as many as
ten thousand. What is often erroneously called migration occurs in
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certain species after the young are fledged. These youngsters may
disperse in every direction, except possibly out to sea. Herring gulls
do this to some extent, black-crowned night herons even more so.
Young little blue herons and American egrets, which add so much
to many of our landscapes each summer, are also examples.

Another and more important kind of dispersion takes place when
birds like the snowy owl and the crossbills descend upon the tem-
perate regions in considerable numbers. These invasions apparently
are due to scarcity of the birds’ food in the North. During the
winters of 1876-T and 1926-7, great flights of snowies occurred in
the northern United States. Lesser flights took place during at least
12 other winters. These occasions were thrilling for bird students,
but were not untouched with sadness. The fearlessness with which
these splendid birds perched in the open made them picturesque
figures in the field of one’s binoculars, but perfect targets for gun-
ners as well. In the 1901-2 flight, for instance, J. H. Fleming esti-
mated that at least a thousand were shot in Ontario alone. In the
1926-7 invasion, I would guess that not more than 20 per cent of
the birds that reached Long Island ever returned to their homes
in the Arctic.

The crosshills have an equally interesting history, which has
been summarized by Ludlow Griscom. Red crossbills arrived in
eastern Massachusetts in June 1868, bred there late the following
September, and left for unknown parts late in October. They were
abundant in Massachusetts again in 1870-71 and in southern New
England and lower New York during the fall of 1874, In the spring
of 1875, some bred near New York City and late that summer
others nested in eastern Massachusetts. Flights again occurred in
1578-9 and 1882-3. In the latter year a casual breeding bird was
reported from Long Island late in April. Thus runs the history of
this amazing species. In some years it reached Virginia, and from
1886 to 1887 it was even abundant in South Carclina. Some cross-
bills go east and west in search of an adequate food supply, for a
bird banded at Milton, Massachusetts, on May 12, 1932, was found
dead two years later at Bemidiji, Minnesota. Other birds that inter-
mittently leave their usual quarters in Canada and the Far North
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include glaucous and Ieeland gulls, goshawks, the redpolls, the pine
and evening grosbeaks, and the handsome bohemian waxwings.

Still another kind of dispersal takes place when birds are caught
up by the currents of a hwricane. About three or four of these
great storms occur every year in the West Indies from August to
October, must of them spinning out to sea and dissipating them-
selves in a northeasterly course over the Atlantic. A few, however,
sometimes travel along or near the coast line, and occasionally
sweep southern sea birds far to the north. In this way, black skim-
mers have from time to time appeared in New England. Similarly,
in the fall of 1928, numbers of sooty terns (mostly dead) were
found on Long Island. Hurricanes have also carried man-o'-war-
birds north from the tropics and such freaks’ from southern seas
as the black-capped petrel. One of the most impressive of these
storms was the terrific hurricane that smashed Long Island and
New England in September 1938, This deposited the yellow-billed
tropic-bird (from the West Indies, perhaps) in at least three places
in Vermont; oceanic birds like the greater and Cory’s shearwaters
were dropped inland in Massachusetts; pelagic Wilson's petrels
were blown as far as Montreal and subsequently recorded on Lake
Ontario.

Although migrating birds arrive at their destinations pretty much
on schedule, many are sometimes drir -n far out to sea where they
perish. Tales of birds alighting in an .nausted condition on oceanie
vessels are fairly common. Undoubtedly, an occasional land bird
succeeds in crossing the ocean in this manner. For instance, C. A.
Alford found four greenfinches seeking the sanctuary of the S. S.
Alaunia one October day off the British Isles. After a short time
one bird disappeared, but the other three refused to leave the
steamer. They remained on it until Newfoundland was sighted—
the only greenfinches ever recorded for North America. (The rec-
ord, mentioned in British Birds, is still unrecognized by the A.0.U.)

A number of other European species have been reported in the
United States, but most of these migrants appear to be purely acci-
dental visitors. Among them have been six kinds of shore birds
(woodcock, curlew, whimbrel, bar-tailed godwit, dunlin, and ruff),
four species of waterfowl (rufous-crested duck, sheld-duck, ruddy
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sheldrake, and barnacle goose), a falcon (the kestrel), a land rail
(the corn crake), and some oceanic birds (Madeira petrel and
Manx and Mediterrancan shearwaters ). Many others have occurred
in Greenland and Labrador. The Cory’s shearwater, an offshore sea
bird, occurs regularly off our Atlantic coast each antumn. Occa-
sionally Mediterranean shearwaters are reported by collectors.

Since 1930, several more European birds have been regularly
recorded in our northeastern states. Among these are the curlew
sandpiper, the European widgeon (known to breed in Greenland),
the little gull and the European teal (both known to nest in Ice-
land), and the black-headed gull, One accidental species occasion-
ally reaches us from abroad in straggling numbers—the lapwing.
The last trans-Atlantic Hight of these handsome crested plovers was
largely due to a freak gale that averaged 55 miles per hour across
almost the entire Atlantic. According to H. F. Witherby, the emi-
nent English ornithologist, these plovers must have left the British
coast shortly after dusk on December 19, 1927 (7 paa. Greenwich
time). With an air speed of their own rated at 45 miles per hour,
the birds rode the gale at a total speed of 100 miles per hour. They
were actually seen in Newfoundland in small flocks on December
20 at 3 p.m.—24 hours after their approximate departure; and esti-
mates of 500 and 1000 birds were made on the following day.
This great storm is also believed to have brought to North America
at least one European snipe, one European jacksnipe, and two
European coots. Another storm, on November 19, 1932, swept
thousands of dovekies inland to destruction.

Several shore birds do, however, make long sustained Hights an-
nually across the ocean. Among these is the bristle-thighed curlew,
which breeds in western Alaska and is known to winter on islands
of the South Pacific from Hawaii to New Caledonia. The much-
quoted flight line of the golden plover runs nonstop from berry-
laden Labrador, over or past Nova Scotia and across the sea to the
Lesser Antilles and South America. Persistent barometric pressures,
known to all aviators as ‘the Bermuda high,’ may, as Captain Neil
McMillan points out, explain why these birds have a tail wind for
their journey each autumn and why they cannot come back the
same way each spring.
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Are birds exhausted by long flights? Under ordinary conditions
they are not. Very obviously, long Hlights over water would never
have evolved unless the birds found these to be successful. So
vigorous are the tiny flyers entering the United States through
Florida that in one particular year, Professor Cooke estimated, be-
tween one and two dozen species passed on northward nonstop at
least to Georgia.

Dispersal is thus seen to be periodic, as in the snowy owl and
goshawk; annual as in the case of young herring gulls and Ameri-
can egrets; irregular or accidental in many other species. To the
scientist the first two types are more important and full accounts
of them may be found in several bird books, such as Frederick C.
Lincoln’s volume on bird migration and James Fisher's useful
booklet on Watching Birds (see appendix).

No account of accidental dispersion is complete, I think, without
some mention of the historic bird that once swam across the At-
lantic Ocean. The story is told (as I recall) by E. M. Nicholson,
now secretary of the British Trust for Omithology, and an author
of several fine books on bird watching. During a heavy storm some
years ago in the North Sea, Mr. Nicholson reports, a Norwegian
sailing vessel lost one of its masts. When the wreckage was cleared
away, a small crippled gull was found to be following the ship. For
some reason the bird, which was probably a kittiwake, could not fly.
It was fairly tame and the sailors fed it every day. In this way,
the two cripples crossed the Atlantic, the little gull swimming after
the half-wrecked vessel. Off Newfoundland, however, it eventually
deserted the Norwegians. I should too, I think, if I had lived on
spoiled oleomargarine for three-and-a-half months.

M fgmﬁanal Homing

Everyone has heard about the marvelous homing ability of
homing pigeons. Relatively few are aware, however, of the homing
ability of wild birds. Between the racing pigeon and the wild
species there is hardly any comparison. The pigeon is a mere
novice.

Among wild birds, migrational homing behavior may be con-
sidered first, as it is known in adult birds and has been observed
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among young that have not yet nested. Homing has been defined
as the ability of animals to return great distances over a route, paft
of which is cntin-ly unknown or without landmarks. Migrating
birds have this ability to a very great Llugruo. The Greenland
wheatear, which breeds in the Canadian Arctic, annually migrates
to West Africa through the British Isles. Many other striking exam-
111:::5 could be (luuhfd. Bird banders have also proved EE}rnnd all
doubt that once migratory birds have nested in a definite locality
the:,' will return to breed there as ]nng as t]lE:p’ live, There appear
to be only a few exceptions to this important rule. Some ducks,
for instance, pair on their wintering grounds. The male may have
come from central Alberta, the female from the coast of British
Columbia. Obviously both cannot return home and still remain
mated, It is said that the female .'1|wa1}-'5 wins.

Do young birds have this homing ability too? It seems quite ap-
parent that they do, although some aspects of the question are
still unsettled. Many young birds migrate south before their parents.
If their species is known to winter regularly only in southern Cali-
fornia, the young birds do not, for example, winter in Florida in-
stead. Birds never make that mistake, no matter how young.

In only a few species do the young birds accompany their parents
south. Whooping cranes do this, often traveling from Canada to
Texas in what are evidently family flocks. Geese are said to be
another example. In some species, young and adults may winter in
separate regions, During the winter the herring gulls of Boston
harbor are mostly adult; those on the Texas coast are for the most
part first-year birds.

Some uncertainty still surrounds the question where birds nest
for the first ime. Do they return to breed in the locality of their
birth? Or is the selection of their first nest site fortuitous—‘any-
where,’ as one authority has postulated, ‘within the natural range
of the species’? The answers to these questions must rest upon the
efforts of bird banders. Up to the present, however, only a few
banders have provided any satisfactory information on this subject.
In Holland, H. N. Kluijver once found that 44 per cent of the
surviving nestling starlings that he banded returned to nest in the
locality of their birth. Similarly, in Ohio, Margaret Nice concluded
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that 50 to 60 per cent of her fledgling song sparrows that survived
returned to their birthplace. Unfortunately, many other banders
never succeed in retrapping any number of their banded fledglings.

It is now clear that one important reason for this failure is the
terrific mortality suffered by young birds in their first year. Among
songbirds this loss may amount to 75 per cent; in game birds it
may be even higher. Another reason is said to be the failure of
bird banders to search the surrounding countryside for banded
birds. One of Mrs. Nice's song sparrows settled down about one
mile from its birthplace, although most of her fledgling returns
were between 100 and 500 yards from the original point of band-
ing. Just how far the bander is supposed to search is hard to say.

If young birds scatter and nest almost anywhere within the
breeding range of their species, the follow-up activities of bird
banders would have to be Herculean. Some years ago, it occurred
to me that the banding records reported only by laymen might
answer this question. With this in mind, and with the kind permis-
sion of Frederick C. Lincoln, I began a search of the banding
files of the United States Fish and Wildlife Service. Eventually the
robin proved to be the species I wanted. Fledglings had been
banded by the thousands (I never did learn how many). Sixty-one
had been reported in some subsequent breeding season (mid-April
to mid-July) by ordinary citizens who had no connection with the
banding program. Some of the robins had been killed by cars;
others had caught themselves on strings; still others had fallen
victims to cats. They, one could say, were a random sample of a
normal robin population. Probably in the smaller villages where a
bander resided, his activities might have stimulated more people
to report the band numbers on dead birds. (In large towns and
suburban areas his work might be cloaked in anonymity.) This
would tend somewhat to increase the percentage of returns made
by the robins to the place of their birth. It would not, I think,
affect reports a few miles away.

Even with this bias kept in mind, the accompanying table sug-
gests a marked tendency for robins to return to the region of their
birth. Although the banders did not separate the nestlings accord-
ing to first, second, and third broods, some clue to this is furnished
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by the banding dates. These dates do not suggest that birds in the
first brood settle farther away than fledglings raised in subsequent
broods. Another interesting thing about these banding records con-
cerned the birds reported at some distances from their birthplace.
All of them were somewhere south of their original home. Without

TaBLE B
DO YOUNG BIRDS RETURN TO THEIR BIRTHPLACEP

Scientists are not in complete agreement on this question, owing largely to a
lack of conerete facts on the subject. Here are the distances at which 61 robins
probably nested from their birthplace. They are based on birds banded as
Bedglings and reported os dead or injured in some subsequent breeding season.

Dates birds were banded

May Juna July Approcimale densily
Zone of recovery 1-15 16-31 1-15 16-30 1-15 Tolal of recocerics

Same community (] G 12 4 5 33 40 birds per square milo
1-10 miles away A 4 2 a 3 12 1 bird per G square miles
11-50 miles away e % b 2 7 1 hird per 270 square miles
51-104) miles nway ol 1 2 ) B s 4 1 bird per 1470 square miles
101-200 miles away .. 13 1 1 1 3 1 hird per 7800 equare miles
O1-300 miles away 1 4 1 bird per 39,000 equare miles

o . o 1
301400 miles away .. o e = e 1]
1 3 1

401-500 miles away 1 hird per 70,000 square miles

(1] ﬂ ?-r_i 11 9 6l
Compiled from banding files of the Fish and Wildlife Service. 1940.

speculating why this happened, the fact does have some signifi-
cance.

Experimental Homing

Homing experiments offer special opportunities for bird watchers
to explore the mysteries of migration. Some experiments deal with
adults, others concern young birds. Nearly all require considerable
co-operation and organization.

Granted that migratory birds are able to follow the routes of
their ancestors, can they also return home over paths completely
outside the range of their species? In the early part of this century,
two pioneering Americans, John B. Watson and Karl S. Lashley,
attempted to answer this question. Capturing five tropical noddy
and sooty terns on their nests off the tip of Florida, the young men
marked their birds with artists’ oils and arranged for their release
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off the capes of Hatteras, a thousand miles north and far outside the
normal range of these species. Three birds promptly returned, two
sooly terns making the journey in only five days.

Other homing experiments proved to Watson and Lashley that
about 50 per cent of these birds could return from other points of
the compass. Some were undoubtedly weakened by captivity, while
others were suspected of following the coast. Many years later, the
subject attracted the attention of German omnithologists. Using
starlings, Dr. Riippell proved that even this small species could
return from any direction and with no previous knowledge of the
country. Here, the absence of prominent landmarks made no dif-
ference. When sea birds were released in Italy and Switzerland,
R. M. Lockley was later able to prove, they could return to their
Welsh island on a straight line, and sometimes in a surprisingly
short period.

Even the much maligned cowbird has been found to be an ex-
cellent homer. Once in the middle of April one of these birds was
trapped by William I. Lyon and banded at Waukegan, Illinois.
Shipping the bird westward, Mr. Lyon had it released at Denver,
Colorado, on April 25. Twenty-five days later it was back in Wauke-
gan. Sent eastward and released at Quebec on May 26, it eventually
got back to Illinois and was present in Mr. Lyon’s banding trap the
following March. Other cowbirds, Mr, Lyon found, could return
from equally remote places.

Waterfow] are no less competent. Some years ago, E. A. Mc-
IThenny captured pintails wintering in Louisiana and shipped them
to distant points all over the United States. In succeeding winters,
he reported, 7 returned from their point of release near Washington;,
D. C,, 5 returned from Cape Cod, 2 from western Montana, 15 from
California, and 4 from eastern Oregon.

Today the most interesting migrational homing experiments are
those designed to shed light on how the homing instinct is trans-
mitted from old to young. Mallard eggs were once shipped from
England, where the species is completely sedentary, to Finland
where mallards are definitely migratory. Sixty-two young birds
hatched and were successfully banded. About the middle of Octo-
ber all but six of the Finnish birds left for southern regions; a
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month later these six and all the young English birds finally de-
parted. Three of the latter were subsequently shot in Yugoslavia,
one in southern France, and seven others were reported from less
distant localitics. None returned to England. In the following
summer more than half of the English mallards returned to breed
in their Finnish birthplace.

This fascinating project would at first seem to show that these
young birds had no hereditary knowledge of their ancestors’ home,
Mallards in England must have a dormant migratory instinct of
some kind, for how could the young English birds have migrated
north again to their foster homeland? What would have happened
if the eggs of a highly migratory group of birds had been used
instead? Some inkling is given by the story of some sheldrake eggs
that were once taken from the island of Sylt in the North Sea and
hatched in Switzerland, where the species is practically unknown
except as a very rare straggler. Out of the 17 young that hatched,
one was shot that October in the Baltic—only 120 miles from the
parental nesting site. Was this a coincidence, as W. B. Alexander
once asked, or do migratory birds have an inherited memory of
their ancestral home?

The answer will be found in careful experiments worked out on
a continental basis. Waterfowl are easily shot and yield a high
percentage of recoveries. But these records tend to become bunched
in hunting seasons when the birds are already on migration. Be-
sides, ducks tend to pair on their wintering grounds, which intro-
duces a further complication. Perhaps a more suitable species would
be the herring gull, which nests on the Pacific coast, the Great
Lakes, and the Atlantic seaboard. Suppose a mass exchange of
fresh gull eggs between two of these regions was carried out over a
period of years. Would the birds hatched from Great Lakes eggs
remain, say, on the Pacific coast, or would they eventually return
to the home of their parents? What would happen if follow-up
experiments could be conducted with young birds, well grown but
still unable to fly? Would they behave the same as birds hatched
{rom transported eggs? Would there be any difference between very
young birds and older fledglings transported just before they were
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ready to fly? No one, 1 think, can at this time be sure of just what
would happen.

The opportunities for gathering eggs (or young) obviously vary
from species to species, challenging bird clubs and students to con-
centrated co-ordinated effort. Usually the transportation costs for
eggs is small. An air-mail shipment of 72 snowy egret eggs from
Florida to Long Island once cost the Linnaean Society of New York
about $10. ( Most of the eggs failed to hatch in this exp_riment and
four young nestlings died after a week, We were in lined to be-
lieve that their white down failed to release the normal feeding
behavior patterns of the black-crowned night herons selected as
their foster parents.)

This last experiment closely paralleled others made in England,
where gray herons failed to rear young from eggs of the stork
shipped from the continent. Other possibilities along similar lines
can still be successfully explored. Some years ago 260 eggs of the
common gull were sent over 300 miles to a black-headed gull
colony in Rossitten, Germany. Here, 79 young were fledged by
their foster parents, Although the heavy vegetation at Rossitten was
not at all adapted to their nesting needs, two pairs of these ‘trans-
planted’ birds eventually returned and successfully raised their
own young in the vicinity.

Some Homing Theories

The ability of wild birds to return over an unknown course is
so far without adequate explanation. There are many theories and
even the most fantastic ones are gradually being subjected to study.

Something of the history of these was reviewed not long ago
by Ernst Mayr. One of the oldest and most widely accepted theories
has held that homing was simply a matter of memory and random
searching—when a bird is on familiar ground, it follows the known
landmarks; on unfamiliar ground, it wanders about and eventually,
by trial and error, picks out something familiar in the landscape.
When birds were released in homing experiments, however, they
almost invariably set right out in the proper direction. Proof that
this theory was worthless came when it developed that birds re-
leased 500 miles from home took only 5 times longer to return than
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others with only 100 miles to go. If random searching were the
answer, this distance would always inerease geometrically instead
of algebraically, as it does in nature. During the course of experi-
ments abroad, homing birds were picked up dead—almost exactly
on the theoretical straight line to their nesting localities.

Another explanation offered for homing has given the birds a
marvelous ability to retrace the exact journey on which they had
just been “aken. The most striking proof against retracing, writes
Dr. Mayr, s the triangle experiment. Suppose we have the three
towns A, B, aud C forming the corners of an equilateral triangle.
We take 20 staings from A and transport them to B; then we re-
tain 10 at B, and carry the remaining 10 to C. We now release the
20 birds at the same moment. According to the retracing theory,
it should take the C starlings just twice as long as the B birds to
get home to A, because they would have to fly via B. ‘Actual experi-
ments, carried out in Germany, have shown that the B and C
starlings arrived home at the same time,” Dr. Mayr reports, ‘thus
upsetting a very fine theory.”

Still another explanation of homing similarly assumes that birds
have extraordinary organs that register every turn on the road of
transport. In addition, this third theory credits the bird with always
knowing its geographic position in regard to its nesting locality.
To check this idea, scientists shipped two cages of starlings from a
German village to Berlin, over 90 miles away. Both cages were
darkened, but one was mounted on the revolving disc of a phono-
graph and rotated during the entire journey. Of these birds,
50 to 60 per cent returned home—so well, in fact, that they even
bettered the record of birds that had not been subjected to this
unusual treatment.

Another of the striking experiments carried out by Dr. Riippell
in Germany involved the shipment of starlings by-airplane to Eng-
land, Sweden and other points in Germany, some more than 400
miles distant. Of these nesting birds, 52 out of 97 were known to
return to their home localities. Moreover, the best percentage of
return (75.9 per cent) was obtained by birds sent the greatest dis-
tances.

It has also been suggested that birds are sensitive to terrestrial
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magnetism. It is argued that each part of the earth has its own
magnetic field. A bird might be able to detect this through its ears
and so recognize whether its home lay to the north or to the south.
A few years ago Polish investigators shipped storks to various parts
of Europe. Some birds had magnets attached to their heads; others,
serving as ‘controls, carried unmagnetized weights. In spite of
storms, a few birds managed to return. The head magnet had failed
to impair homing ability.

Homing today remains as much of a baffling mystery as it ever
was, puzzling both biclogist and bird watcher alike, The search
for the mechanism of homing is, however, no more knotty than
many other studies that scientists have successfully completed.
Homing is now so well established in migratory birds that hap-
hazard experiments with adults in the future can only be regarded
as stunts. Nesting birds, it is now known, will return vast distances.
Wintering birds are not so responsive. (They may have homing
ability, but very little urge to use it outside the nesting season.)
I do not think it is up to bird watchers to establish records along
these lines, but they can regard the homing of young birds as their
own problem. Here we are still faced with fundamental questions.
Are migratory routes to a wintering ground a matter of inherited y
knowledge in all species? Is the recognition of a specific home
locality inherited, or is just the homing ability inherited? Do young
birds memorize something about their home while they are still
nestlings or just after they have left their parents?

Carefully planned shipments of eggs and ygung will, I think,
furnish the answers to many of these questions. Plans should be
worked out according to local opportunities; many might be carried
out by Jocal bird clubs. Only careful attention to details will insure
success in such matters. Among these details, I would include the
following:

1. The help of bird students in distant regions must naturally be
enlisted. If the names of such persons are not known in the area
to which the eggs or birds are to be shipped, assistance might be
secured from the nearest bird club (a useful index for Canada and
the United States appears in the appendix). Help can also be
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solicited by writing to the editor of one of the bird magazines, like
The Auk, The Wilson Bulletin, The Condor, or Bird-Banding.

2, The greatest care must be used to select a species that will
yield banding recoveries. Ducks, herons, aulls, terns, crows, and
sparrow hawks are all satisfactory in this respect, although their
availability is often markedly limited in some regions.

3. When a large number of subjects cannot be secured in a single
year, the project should be put on an annual basis until the number
of recoveries is large enough to be significant.

4. Due recognition should be given to controls. Thus, the ship-
ment of crow eggs from Maine to Ohio would prove nothing if no
information was available on the normal migration of birds raised
in both these regions.

5. No attempt should be made to raise young outside the known
breeding range (past or present) of their species.

6. Whenever migratory birds are shipped across a state line, they
are subject to a federal law called the Lacey Act. In such cases, it
is necessary to describe the project in detail and send this informa-
tion to the Chief, Fish and Wildlife Service, Department of the
Interior, Washington, D. C. When such studies are properly or-
ganized and one of the experimenters already possesses the neces-
sary banding permits, no difficulty will be experienced in getting
permission to carry out projects of this kind.

7. Great care should be exercised in obtaining fresh eggs. It
seems advisable to ship these by plane. Nestlings used in homing
experiments should, of course, be well grown.

8. In some cases the services of a state game farm might be
enlisted in hatching the eggs. In others, local zoos might be en-
couraged to rear young birds. All such birds should be ringed
with aluminum bands of the United States Fish and Wildlife Ser-
vice. Certain colonial species, like the gulls and terns, might be
further marked with colored celluloid bands if follow-up observa-
tions are planned at key nesting colonies concerned in the study.

Co-operative studies in bird migration are by no means confined
to experiments in homing. An equally interesting series of projects
awaits those who would like to map the weekly progress of mi-
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gratory species as they traverse the length of our continent during
a given season. This method of summarizing continental observa-
tions might well be taken up by bird watchers who, through some
unfortunate circumstance, are no longer able to get into the field.
All sorts of birds lend themselves to this type of investigation, but
no more than 40 species have, I think, been so studied on our
continent. Bullock’s oriole would be an easy bird to map in the
West, the Baltimore oriole a parallel bird in the East. Many other
species that are commonly observed on village streets, in gardens,
and in suburban areas might be chosen. The bird clubs indexed in
the appendix of this book could be circularized in this connection.
Not all of them might accurately report when the very first chimney
swift arrived in their locality from South America, but they could
check to observe when the swifts became common and so furnish
information on this species’ progress from Mexico to Canada. The
postage involved in inquiries of this kind is small. It could well be
carried by bird clubs anxious to have their own committees on bird
migration fill in the many gaps still existing in our knowledge of
this subject.

The exploration of bird migration today is obviously a many-
sided one. Many observations are still needed at lighthouses and
islands off the coast. Daily observations correlated with weather
data at the point where migrants start their daily or nightly flight
are still needed to show which species move only with favorable
weather and which migrate with little regard to wind and tempera-
ture. In many regions only the vaguest correlations have been made
between the exact development of local vegetation and the spring
arrival of the main body of each species.

Migration watching is thus a branch of natural history in which
scientific research is still fun. Narrowed down to simple rarity
chasing, it is an exciting sport that in time dulls the appetite and
eventually suffers from the law of diminishing returns. Within the
last twenty years, I have seen many people drop bird study; they
had seen ‘all that there was to be seen’ in bird life and there was
nothing more to be discovered. I think of them as belonging ..
those ancient orchard sitters to whom a falling apple was simply a
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knock on the head. In migration watching, each of us has a chance
to follow in the path of Newton, to observe the wonders of ereation
as they are expressed in the most common phenomena, and to ex-
plore nature as assiduously as Wilson and Audubon—and with no
less profit.




CHAPTER THREE

Adventures in Bird Counting

CounTing Bmps is a relatively recent innovation, However surpris-
ing this may seem at first, it is but a normal step in the evolution
of our study of bird life. Consider the enormous difficulties that
faced the bird student in 1800. No bird books had yet been printed
in America. Such pictures as existed were crude and of little help
to the beginner. Field glasses were unknown. Each bird had to be
shot and its plumage carefully compared with those of species al-
ready described. Ranges meant very little; only their roughest out-
lines had yet been charted. The Mississippi and the West were
still in the hands of Frenchmen, Spaniards, and the Indians. On
each field trip, the naturalist collected one or two dozen specimens
and then spent the rest of the day (or night) skinning them.

As ornithology gradually grew up, the field glass slowly began to
replace the gun. This significant change has occurred within the
last fifty years. The new epoch in bird study can be said to have

50
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come of age in 1900, when Dr. Frank M. Chapman inaugurated
the annual Christmas Bird Census in Bird-Lore, Some 27 persons
took part in that first count; today over 2000 do so.

Ouly a few statistics on birds come down to us from the early
ornithologists. Back in 1806, Alexander Wilson, the Scotch poet,
master weaver, and itinerant peddler who is the father of American
bird study, made a conservative estimate of a pigeon flock in Ken-
tucky. The birds, he decided, totaled 2230,272,000 individuals.
A few years later, Audubon tried to estimate another flock. These
passenger pigeons, only a small part of a three days’ flight, he
calculated at 1,115,136,000 birds, Large flocks’ were mentioned
now and then in early accounts of the country, but who can say
today what Audubon considered to be Tlarge’® This early lack of
actual statistics on bird life is a serious handicap to all sorts of
people today. Conservationists wish they could know exactly how
largze were the numbers of ducks in, say, 1850, 1875, and 1900.
Ornithologists would like to know more about the mechanics of
primitive wildlife populations. The status of many birds has
changed in the course of a century, a fact attested to by every
Pigeon Island, Pigeon Mountain, and Pigeon Creek on our maps.
Rare indeed is the bird student who has not wondered what kind
of wildlife once thronged his favorite bird-watching area.

Although this numerical concept of bird life fascinates both
beginner and expert, a great many observers are still unaware of
its place in their own field work, Many still write ‘common’ or
‘abundant’ in their notes on the more numerous species. What
‘common’ or ‘abundant’ will mean to bird watchers of future gen-
erations can only be conjectured. Every beginner thus has a superb
opportunity to work out a rather exact picture of the bird life of
his region. In this respect he is almost certain to be a pioneer, for
at the present time less than half a dozen county lists in the entire
United States have given detailed numbers on local birds.

Common Errors in Estimating Birds

Counting birds has been largely neglected because it seems to
consume time, and because it does require note-taking on the spot.
To the beginner there is always the chance of some strange species
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hiding in a distant tree, and common birds are lucky to reccive a
check mark on the field card as he walks along in anticipation of
the rarity. Sometimes these everyday species are given a nod of
recognition by an ‘estimate’ such as 100, 1000, or 5000, After several
years of systematically checking many ‘experts’ with whom I am
aC‘t‘ll.lilil:]tE"L], I am convinced that the estimate is all too frequently
subject to wide margins of error. This conviction has been driven
home time and again along the eastern seaboard where numbers
of birds are relatively large at certain seasons.

When a big flock of birds is seen, the observer tends to under-
estimate the total number present if the species is small in size.
Small sandpipers densely packed on the beach are commonly noted
in this manner. On one occasion I can remember when 2000 or
3000° was the figure ventured. A few minutes’ counting disclosed
that 8000 was more nearly right. A quite opposite optical illusion
takes place when individual birds of a flock are large in size. Five
hundred Canada geese or cormorants can fill guite a sizable piece
of landscape, and only the most wary observers can avoid estimat-
ing ‘several thousand’ present. I remember an estimated report of
25,000 herring gulls along a certain section of Long Island. Several
friends and I had been intensively watching these birds for weeks.
Over a much greater area, perhaps 10,000 birds were actually
present. Those making the estimate had undoubtedly seen only
some fraction of this number.

Many bird students seem to feel that if they make their estimate
quite conservative, they are contributing something valuable to
our knowledge of bird life. This type of reasoning is perhaps com-
mendable, but the reported number may be so low as to be un-
scientific. Not only has the observer lost the opportunity of learn-
ing the true status of many species, but he has also missed one of
the most interesting aspects of contemporary bird watching.

It is a common practice among migration watchers to note in
their journals only birds they have actually seen. Very often, how-
ever, they can roughly calculate the total number really present.
If red-throated loons are found to be following the ocean beach
at a rate of five birds per ten-minute period, it is not necessary to
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spend the entire day counting them from the top of a sand dune.
Brief counts can be scattered throughout the morning and after-
noon, The average of these can then be used to calculate the total
flight for whatever hours it lasted. The total number of loons is then
apt to be impressive, and is also likely to convey a far better pic-
ture of the day’s migration along the ocean shore.

At no other place have I been overwhelmed by the sheer num-
bers of birds as at Cape May Point, New Jersey. All previous ex-
periences with migrants left me totally unprepared for the vast
panorama of bird life that my first autumn dawn there unfolded.
Scores of robins were sweeping past, flocks of meadowlarks cross-
ing high over the pine and holly woodland, smaller birds every-
where in the trees. Every few minutes a sharp-shinned hawk would
dart by, sometimes pursuing a flicker. It was the myrtle warblers,
though, that stunned my imagination. For almost two hours, they
were mnstantl}r mm-'ing thtnugh marsh and woodland, and at every
point along a half mile of road small flocks were constantly cross-
ing. According to published records, 3000 is the maximum number
of myrtle warblers reported at Cape May on one day by one ob-
server. I feel sure that, during a big flight, to count or estimate
the total number of birds in this area is a larger task than one
man can handle. Perhaps a team of keen-eyed bird watchers from
a near-by bird club, strung out along that half mile of road, could
settle the question whether these great flights involve 3000 birds,
or 10,000, or 50,000, or 100,000,

On some occasions it is virtually impossible to make any reason-
able estimate of the numbers of wild birds present in a given
locality. Lee Jaques has consistently refused to set for me any
number on the multitudes of snow and blue geese that make south-
western Minnesota one of the most spectacular Placns' for migrating
waterfowl each spring. On the Sabine National Wildlife Refuge,
where these two species winter in Louisiana, the Fish and Wildlife
Service meets with similar difficulties. During the winter of 1939-40,
for instance, the Service merely reported that ‘on several areas

closely packed flocks extended one mile long and three hundred
yards wide.’
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Communal Bird Roosis

The communal bird roost is one of the most exciting places for
the bird watcher to spend the ‘clusing hours of a feld trip. Here
he can often see great numbers of birds and experience some of
the same thrills that come to the migration watcher at Cape May
or at some concentration spot of the waterfowl. Sometimes the
birds are in small groups that can be readily counted. At other
times they are massed in great flocks that perform amazing gyra-
tions in the sky, like some spectral cloud of smoke which can
change its shape in an instant. Watching a huge flock prepare to
enter a roost is to see a surge of life that no camera can capture
and few writers can describe in its entirety. It is often half hidden
by growing darkness and nearly always accompanied by sounds
of a mighty fluttering of wings that fill one’s mind with dull echoes
of pandemonium.

To count birds approaching a communal roost requires skill, but
it is a skill more easily attained than in ordinary bird watching.
It is the alternate counting of large and small birds that so often is
the pitfall of migration watchers. Roosts are usually limited to one
or but a few species, and as a result the confusion caused by birds
of different sizes is often lacking. With practice the observer be-
comes able to estimate flocks of 100 or more birds with considerable
accuracy and great rapidity. Care should be taken to select the
most advantageous spot for watching the flight, such as some
elevated or open space that will permit most of the counting to
be carried out with the unaided eye. In the course of one afternoon
or evening, thousands of birds may be recorded with confidence
and an accurate picture of local bird life thus made available.

Sometimes an estimate of the size of a roost has been calculated
at a point adjacent to the roosting site. In England, for instance,
starlings often settle in great masses on a few fields just before
they enter the reeds, brush, or trees for the night. The probable
number of birds per square yard is first carefully fixed and the
acreage then determined for those fields that are literally black
with resting birds. As many as 500,000 starlings are thus said to
use a single communal roost each night during the winter period.
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This method of calenlating numbers of birds was once used by
Dr. C. W. Townsend, the eminent New England naturalist, to esti-
mate a flock of 25,800 herring gulls resting on a sand bar in Massa-
chusetts.

Scores of observations are still needed on [locks of many species
where the birds were actually counted and the area they oceupied
carefully paced off and reported. Additional notes on what the
birds were doing (preening, sleeping, feeding) would then enable
us to learn the characteristics of flock areas for each species. This
kind of bird watching involves common species, and long experi-
ence in the field is of no great advantage to the observer.

To locate a communal bird roost is a feat which undoubtedly
varies from one region to another. In my own experience I have
found it fairly easy. Available roads are a great help, and an
automobile virtually a necessity. I like this aspect of bird watch-
ing because it is best undertaken late in the afternoon, when the
law of diminishing returns has alfected other observations. Besides
this, tracing the birds in the morning has its own difficulties. Not
only do I like to stay in bed, but grackles have actually been seen
foraging in village streets while the electric lights were still burn-
ing. In setting out to find a roost, the student should look for flight
lines. If the roost is small or far away, these may be traversed by
but a few birds. As the lines of flight converge nearer the roost,
the numbers of birds are naturally larger, reaching into hundreds
or even thousands.

How can a flight line be readily identified? Perhaps the most
notable aspect of a large roost is the regularity with which each
line of flight is often used. Night after night, birds may cross the
same meadows, cut past the same buildings, alight in the same
trees and bushes, This rule holds well for starlings and blackbirds,
but not for crows and herring gulls. A second characteristic is the
directness of the birds’ flight. Even swallows, which feed on their
way to the roost, tend to show this. A final clue is the time of the
birds’ departure for the roost—late in the afternoon or evening.
Some species differ widely in their roosting time, however, and
details that are true for one do not always hold for the others.

Crows are especially interesting birds to follow to a roost, and
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their nightly gatherings near the roosting site are among the great-
est wildlife spectacles which still persist in the heavily inhabited
states east of the Mississippi. These hardy foragers finish feeding
much earlier than most birds in my experience, and small groups
of erows flying high at 2:30 or 3 o'clock on a winter afternoon can
be regarded with suspicion in this connection. When a few arrows
indicating the birds’ direction of flight are drawn on a map, the
site of the roost can be roughly located, Only in two states (Cali-
fornia and New York) has the location of such sites been mapped
assiduously, and in both cases by the same observer, John T. Emlen,
Jr. According to Dr. Emlen, these birds can range daily as far as
35 miles, although 15 to 20 miles is the more usual limit. The feed-
ing areas about the roost do not change appreciably from one year
to another, and one roost in New York was found to be in use for
over 125 years.

Like the rooks of Europe, crows apparently proceed to their
roosts in a rather leisurely manner. Not long ago Dr. Emlen sent
me a number of interesting facts for those students who would
like to count these hirds, Flight lines toward the roost, he wrote,
will vary somewhat from day to day. On cloudy and midwinter
afternoons some crows have been known to leave as early as 1 par
Early arrivals may pass right over the roost to join the great throngs
in some field a mile or two beyond. The final assembly point may
be anywhere from fifty yards to a half mile or more from the actual
roosting site. Here nearly all the crows, except very late arrivals,
gather together. They may choose a field for this, a grove of trees,
a beach, a sandy island, or even ice, the assembly point changing
from day to day, apparently at random. As darkness settles they
adjourn to their roost.

Crows have many variations in the ritual of their afterncon as-
semblies, Dr. Emlen added. Sometimes they may have three dis-
tinct assembling grounds from which they pour into the roost as
darkness falls, Three days later the same birds may have four as-
semblies and then drift into the roost for an hour after darkness,
like columns of smoke from smoldering grasses.’

Somewhat in contrast to the crow is the afternoon flight of the
herring gull. On cold, cloudy days it may be quite direct, with
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birds passing over low in V-shaped flocks, like so many geese. Their
direction is then readily ascertainable. On warm days the birds
may often be found riding thermals (rising masses of warm air).
At such times they may circle high in the heavens, endlessly and
with all the grace of buzzards, On these occasions even the dullest
observer is impressed with the birds’ great beauty, but their lei-
surely soaring does not readily indicate the direction of their desti-
nation. To the uninitiated, herring gulls are often decc‘pti'«'ﬂ birds to
follow. Around New York City, for instance, there is often a marked
mid-day flight of birds intent on bathing in fresh water.

Later in the afternoon they wend their way to a preening site.
This is not long after the crows have left their feeding grounds. A
preening site may be n parade gmuml, a gulf course, a great mac-
adam parking field, a sand bar, a Jong fish pier, or an unfrequented
part of the beach. Here the gulls preen and even nap., They may
be a half mile from their nightly sleeping place or several miles
from it. Careful counts at preening sites are always interesting but
the vicissitudes of feeding vary, and some birds may be still greed-
ily foraging on one day when ordinarily they might be loafing on
a preening site with their fellows. Their final site may not be
reached until long after dark, when they move to an island, a sand
har, a marsh, the beach, or—when the land is unsafe—some sheltered
body of water.

The great increase of herring gulls in recent years renders care-
ful counts of these birds of considerable interest. They are grad-
ually extending their range southward along the Atlantic coast and
are frequently reported to be driving terns from their nesting sites.
Indeed, federal authorities for some years have attempted to con-
trol their numbers by pricking thousands of their eggs. (In Hol-
land, the eggs are shaken to destroy the embryo; in Canada, they
are often eaten.) If northern cities ever universally install a system
of incineration plants and sewerage disposal units, bird watchers
may find themselves counting a somewhat decreasing gull pop-
ulation.

To locate a roost of little blue herons and American egrets is to
experience one of the great thrills of August bird watching in the
North. What the still larger ones are like in the South I can only
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conjecture. My first experience with a white-heron roost oceurred
in 1930 when a particularly large movement of these birds reached
a peak in northern New Jersey late in August, Together with the
late Charles A. Urner, I crossed the ill-scented Newark meadows
to a locust grove that Charlie had been regulaﬂ}r watchiug. At
about a half hour before sunset the first egrets appeared, following

TapLE G

HERON ROOSTS OFTEN YIELD EXCITING MOMENTS IN BIRD
COUNTING

Of all communal roosting sites, those of the “white herons’ are among the least
studied, although these birds have few peers in beauty of plumage and grace
of movement. Here are the total counts for 12 evenings made by Charles A.
Umer at Newark, New Jersey, in August and September. A count of 554 birds
was once reported as the maximum Hight on a single evening, -

LITTLE BLUE HERON AMERICAN EGRET
Minules in Tolal
relation to sunsel arrivals Percend
80-0%8 belore 15 o g
7080 ¢ 56 2.5 "
60-70 ™ 36 1.6
s0-60 88 3.9
40-50 120 5.4 30
2040 o 192 5.5
2030 318 14.2 G4
10-20 ab4 4.7 ar
0-10 " 309 17.8 350
(~10 after 328 14,6 10
10-20. “ 133 5.9 16
20-35 * a3 " —

From Cussinig. 1929-30.

a creek that led from tidal flats to the trees where we were sta-
tioned. They never crossed the meadows directly, my companion
pointed out. Even though the herons had to go three sides around
a square, they always followed the water. The early herons ap-
proached at some height, their great white forms catching the
fading rays of the tired sun. Once over the grove, each dropped
with a breath-taking combination of dive and sideslip. The late
birds came in low when it was nearly dark, Their wings beating
slowly, their white plumage still immaculate in that muddy marsh-
land, they seemed more like ghostly phantoms in the dusk than
weary birds in search of a tree’s protection. Sunset, cloudy weather,
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tide, and lateness of the season all seem to affect the arrival of
these birds at a roosting site, Mr. Urner subsw]m-nl'ly repc:ttcd,
but their exact role has yet to be determined.

Of all the communal roosting birds, starlings are by far the most
persistently ignored by American bird watchers. To many die-hards
(and I am one of them) the species is still an alien, noisy and
belligerent. Yet the aerial evolutions of a great flock in summer
compel the admiration of the most reluctant. One of my most
exciting bird-watching memories goes back some two decades to
an afternoon when Dick Herbert and I watched a great mass of
these birds expertly outflying a hawk. Twisting and turning in the
sky, they would churn above their pursuer and sideslip in perfect
precision—as though they had been drilling for weeks on such a
maneuver. On another occasion, I was attempting to count the
great numbers that nightly come to roost on the ledges of New
York's Metropolitan Museum of Art. It was exciting enough at first,
when scores of birds approached from Long Island and cut around
the skyscrapers. As the magnitude of the flight built up, however,
I realized that my place of observation was too low and its view
too broken by tall buildings. At the peak of the flight, clouds of
birds descended, like so many flakes of black wind-driven snow.

TasLe T

STARLING FLIGHT LINES DO NOT ALWAYS LEAD TO THE SAME
ROOST

Flight lines to roosts are often quite conspicuous, although some lines may
cross one another and birds occcasionally are seen geing in nearly opposite
directions to one another. These complexities make the mapping of communal
roosts one of the most engaging diversions of bird watching. This table sum-
marizes counts made by the writer at a small starling roost in a school tower
at Bronx, New York, on February 16, 1936, Over one-third of the birds reach-
ing the roost either paused bricfly or went on to some other site.

Direclion of arrivel Direction of departure  Rematned
Time E&SE N&ENE WENW Tolal E&SE B W  Tatal atroost
a20-20 .. 20 18 47 3 o = 3 a9
4:30-30 12 a1 20 132 ' 30 2 a7 a5
44049 3 117 54 174 28 46 o T4 100
4 :50-50 5 BT (it 156 18 43 x 61 a5
5:00-10 .. 34 21 55 10 17 i 27 25
Total 20 358 156 564 64 141 2 7 357]
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My counting degenerated to guessing, and 1 turmed homeward
somewhat awed and with a new respect for Sturnus vulgaris. Some
years later, on December 5, 1938, Loger T. Peterson and Samuel C.
Harriot estimated this roost at ;1Ppm:\[umtu]}r 33,000 birds. Six dﬂys
later they made a second count. Their total this time was 24,700,

Starling counts are important for several reasons. Primarily, of
course, they provide a record of contemporary bird life. Then too,
the exotic nature of the starling’s origin on our continent makes
the record of their increase especially interesting. Abroad, the
species is definitely known to have changed considerably in num-
bers. According to B. J. Marples, the birds were once so common
in England that a reward for their heads was offered in 1564. About
1550 or so, they were rather rare in the British Isles, but around
1885 they began to spread in numbers. Starlings are now so com-
mon in England that the flth of a communal roost is often said
to drive out other birds and animals. Some roosts in Europe are
known to have been in use with only short breaks for periods as
long as 135 and 180 years.

Counting starlings is usually a fairly easy matter—if one has a
clear view of the birds" approach to the roosting site. The starling
uses an exceedingly regular flight line, although the height of the
birds varies considerably with wind conditions, the hour of the
day, and the degree of cloudiness. In late summer and early fall,
reeds and trees are commonly used, but with the approach of
winter more sheltered places are taken, In many cities, towers and
ledges of public buildings are then occupied, although individual
birds may here and there occupy old woodpecker holes and similar
crannies. Winter starlings were found by E. R. Kalmbach to use
identical perches night after night, and I believe that in general
this is true.

In the northern part of New York City, where Ernst Mayr and
I once surveyed the starling population, two major winter roosts
were found to contain 3000 or more birds, while scattered minor
roosts served as many as 700 individuals. The presence of these

- smaller roosts was often quite apparent, and at one point I found

birds moving in 4 different directions (sce cut). Flight lines to the
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major roosts in this region were clearly discernible at least 6 miles
away.

In the British Isles, starlings are reported to forage quite com-
monly as far as 12 to 20 miles from their roost site, and 30 miles
is the longest authenticated flight line reported by Marples. The

mapping of such foraging areas about large starling roosts has
seldom been undertaken, and I know of none that has been pub-
lished in America. Indeed, many of the bird books in the East
scarcely mention the migratory habits of this species. One ornate
regional book omits the bird entirelyl When so many birds winter
in numbers, this information is not easy to discover, but systematic
counting t large city roosts offers an excellent opportunity for this
kind of exploration.
FapLE 8
COUNTS AT STARL.NG ROOSTS MAY DISCLOSE MIGRATION PEAKS

The migration of starlings is seldom recognized in regions where these birds
breed in number.. The following counts, taken mostly by Emst Mayr at a
winter roost, show a peak in both spring and f[all populations. These birds
slept on the ledges of General U. S, Grant’s tomb in New York City. They
were counted s they flew in late in the afternoon.

Aupust 31 1 February 9 2,705 April 27 1,947
September 21 o8 February 20 2,704 May 8 840
October 21 3,300 March 3 2,564 May 18 656
November 30 13,401 March 8 3,012 June 1 ]
December 22 5,761 March 25 5,897 July 13 10
February 5 3,496 April 15 3,557 August 17 1

Some of the most exciting moments in bird counting occur at
blackbird roosts, especially when starlings are also present and
the numbers of local birds have not yet been depleted by migration.
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My first experience at one of these sites occurred some years ago
on Long Island. On a Sunday alternoon in January, Bob Allen, the
Cruickshanks, and I set out to find a 1;11":':0 communil roost some-
where east of Amityville, Mrs, Allen, who is making a life-long
study of the behavior of naturalists, agreed to go along, Our first
clues were starlings flying along Merrick Road on the south shore
of the island. After a few miles our birds stopped in some trees.
Others joined them, but the entire company left shortly. We pressed
on for almost 15 miles. As we neared East Islip the stop-offs be-
came longer, the flocks larger, the confusion greater. Red-wings,
bronzed grackles, cowbirds, and starlings were everywhere—flying
from trees to adjoining fields, from the fields back to the trees.
The bedlam sounded like a swamp in spring rather than a cross-
road in the dead of winter, Birds began drifting to the south and
we started off in pursuit. Our road turned and twisted. We lost the
birds. For some minutes there ensued some frantic driving as we
tried to re-establish contact. Far out near the ocean we at last
found them—dropping into a huge bed of reed-like phragmites.
Our wnndeﬂngs on the road had taken time, and it was getting
dark now. Birds were pouring into the reeds in a steady stream.
Finally, a mighty roar of bird wings came out of the west, and a
long mass of birds as large as a great dirigible approached the
roost. Twisting somewhat as it reached the site, this incredible
flock began to rain thousands of birds into the reeds. This was the
climax of the flight. The cries of the birds in the enveloping dark-
ness, the sight of such innumerable numbers and—most of all—the
beating of countless wings in that mighty mass all left the natural-
ists in a state of high excitement. Even Mrs, Allen smiled with sat-
isfaction—although no one actually learned whether she was pleased
with the birds or the opportunity she had had in observing what
makes omithologists the people they are.

On such occasions it is, of course, impossible to count birds.
Subsequent field work by Allan Cruickshank led him to estimate
this roost at 90,000 birds, about 15,000 of which he believed were
blackbirds and the remainder starlings. In northeastern New Jersey,
a much larger roost has been a subject of considerable interest in
recent years. Counts by local observers point to 250,000 being
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present, but no one is willing to quote even a tentative ﬁgurc with-
out considerable study. In Minnesota, my wife and I once found a
summer roost that lent itself fairly readily to counting. The birds
here approached a cattail swamp in a long line, stretching as far
west as the eve could see, Estimating by 10's and 20 as the birds
went over, we found they averaged about 600 per minute. This

Tanre 9
BIRDS DO NOT ALWAYS ROOST AT THE SAME HOUR

Each species has its own roosting time, but this tends to vary with the time
of year and the degree of cloudiness on a given day. The following counts
were made by Dr. Witmer Stone in 1913 at a summer roost of purple prackles
in Philadelphia, Counts like these are still uncommon in bird watching.

Time July 22 July 23 July 24 July 25 July 26
6:15 p.m. a 4
G:20 3 2
6:25 218 ] 16
G:30 15 102 11 25
G:35 123 41 108 115
G240 125 11 15 &6 70
6:45 205 433 1 a7 141
6:50 137 243 42 411
6:55 23 a3 2 4
7:00 103
705 75
7:10 2

Total 808 744 353 841 682

From Cassinig. 1912,

early-season roost probably involved 20,000 birds. Under such con-
ditions one observer is needed to handle the counting, and an
assistant is necessary to record the time and to write down the
estimates as each hundred is called out.

Probably the best field work so far completed on blackbird roosts
has been published by the Delaware Valley Crnithological Club.
At the close of the nesting season, the DVOC found, smaller
roosts begin to combine into larger roosts. At one site some 3000
grackles were present, along with 2000 cowbirds, and 2500 robins,
the three species tending to arrive in that order, Ordinarily the
birds have preliminary and final gathering places, but in a heavy
rainstorm they do not attempt to fly a great distance. In the city
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of Philadelphia, a grackle roost was once found by C. J. Peck to
be in use throughout the year. Peck’s interesting summary of this
site, condensed from a report in Cassinia, follows:

January. Lowest numbers; about 400 to 500 birds present through-
out the month; roost deserted on a few very severe nights.
February. No change for the first three weeks; migration then
begins; probably 5000 birds present on last few days of the
month,

March. Numbers increase rapidly throughout the month, reach
20,000 to 25,000.

April. A drop in numbers sets in about April 15 and continues in
a steady decline throughout the next two weeks.

May. 2000 to 3000 birds always present.

June. Same as in May, but with very few females; toward the end
of the month, males come in with young birds.
July. Most birds coming in as family groups; birds feed on the way;
flight lines not yet apparent. ;
August. Large HDC]ZS now come in from considerable distances;
numbers greatly increased; routes well defined.

September and October. Period of maximum abundance; flights
begin at 5:30 p..; from 25,000 to 50,000 present.

November. Marked drop in numbers takes place in two or three
nights about the middle of the month.

December. Probably 800 to 1000 birds present; but roost may oc-
casionally be d)éserted as in January.

The possibilities of counting birds at communal roosts obviously
differ from one section of the country to the other. Starlings are
present in the East, the tricolored red-wings in the Far West, Great
robin roosts are to be found in the more southern states, although
smaller roosts are also present in the North. On the sea coasts,
curlew flight lines are often well marked and frequently present
the amusing spectacle of southbound migrants flying north each
night. Hudsonian curlews are easily counted, and Irving Kassoy
and Dick Herbert and I once noted 1500 coming in to spend the
night on a mud flat at Cobb Island, Virginia. Undoubtedly larger
concentrations occur at the peak of migration. Tree swallows also
roost in great concentrations, but I have found them hard to count.
As many as 10,000 birds resting and preening on telephone wires
have been carefully estimated by Dr. Stone at Cape May. Chimney
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swilts are still another species that can oceasionally be counted.
In my own experience, roosts with more than 500 swifts tax the eves
of the observer and probably weaken his efficiency, but banders
have been able to trap several thousands in a single chimney. A
good deal of work still remains to be carried out on the time of
day when birds enter their roosts and how this is correlated with
light. This aspect of bird behavior has been admirably summarized
for the student in Mrs, Nice's monograph on the song sparrow (see
appendix).

An Adventure with Hawks

Counting hawks on a well-known migration flight line ranks
among the finest amenities of bird watching. Not all of its aspects
are ornithological. The views from a ridge top in the Appalachians
mask the hustling world in a hazy peacefulness, while the autumnal
landscape blushes at the flight of chlorophyll. Sometimes a few
hawks lazily ride the air currents. If ﬂwy are absent for the day,
it does not seem to matter.

Some years ago, Joseph A. Hagar, the state omithologist of
Massachusetts, invited me to join a party of ornithologists and wit-
ness part of the fall hawk migration at Mt. Tom. Previous observa-
tions had led him to believe that many hawks crossed the Con-
necticut valley at this point as they followed the ridges toward
Hawk Mountain in Pennsylvania, This was an interesting discovery.
Mr, Hagar had, in fact, written an article on the subject, and news-
papers all over his state had been quick to pick up the story.

As the week end of September 18-19 approached, one rainy day
followed another. It didn’t look like hawk weather to me. In New
York on Friday moming a telegram from Mr. Hagar did little to
clarify the situation. ‘Hawk prospects only fair but come if you
think advisable.” An unpleasant rain was falling in the city. Some-
what apprehensively I consulted with R. H. Pough.

A good authority on bird migration always consults a weather
map in such cases, and to Mr. Pough's practiced eye the latest
map told quite a story. A low-pressure area was just going out to
sea, and a high-pressure area was centered near Pittsburgh, The
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forecast called for gentle, shifting northwesterly winds, with clear
skies, and cool weather.

“There should be a big flight of broad-wings very soon,” Dick
decided, ‘but you may be a day or two ahead of it at Mt. Tom.
Never having seen more than 50 hawks on one field trip, I took
the next train for Massachusetts,

At Northampton, Mr. Hagar met me. He had been watching for
hawks for days. On Wednesday, 14 had passed over, 43 flew over on
Thursday, none had been seen on Friday. From Cambridge, Mr.
Peters had wired that he was indisposed; from Taunton, Mr. Bent
had reported that he could not make the trip. Mr. Hagar still be-
lieved in Mt. Tom, although his faith was now somewhat on the
conservative side. He too had been studying the weather maps, and
he too had decided that the date of a good broad-winged hawk
flight was only a matter of some days. Right then and there I would
have settled for 100 birds.

Saturday turned out to be a clear bright morning, with a gentle
wind from the north-northeast. By eight o'clock Mr. Hagar and I
were atop the fire tower that straddled the ridge. Within a few
minutes Mr, and Mrs. Harrington, from near-by Greenfield, joined
us. They had read an article about hawks at Mt. Tom, and this
was their fourth attempt to see them. Not long afterward an elderly
man named J. E. Bliss climbed the steep steps to our platform.
Hawk counting was new to him, too, and the article in the news-
paper had aroused his curiosity. Mr. Hagar's reputation as a jour-
nalist seemed to be considerable; it looked to me as though his
reputation as an ornithologist was now at stake. Perhaps I should
let him tell the rest of the story, as he once described it in the
Bulletin of the Massachusetts Audubon Sociely.

The ground mist rose quickly from the valley floor, streamed
along the flanks of the hills, and disappeared, revealing Mt. Monad-
nock on the horizon, The first bird was an osprey at 8:50, followed
by another at 9:18. At 9:30 two broad-wings went by—straggling
sharp-shins and a sparrow hawk—a red-shoulder—one of the local
duck hawks. At 10:12 four broad-wings—at 10:40 nine more to-
gether. Getting better all the time, but too slowly. Three more
Springfield people were watching from the ground by now—they
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too had ‘read an article in the paper, and when John Slattery of
Holvoke stuck his head up through the hole in the floor of the
tower and said that he had ‘read an article,” he was somewhat set
back for a moment b}' the g{'.m.'rui laughter, but we soon cxp!uincd
the joke. Eight more hl‘uu{.l-\\'ingﬁ at 11:15—ten minutes of search-
ing the sky on all sides—and then a general gasp of amazement,
for on the east side of the tower, just across from Smith’s Ferry,
the air was full of broad-wings! For a moment it seemed as if they
must be swallows; there couldnt be so many hawks together.
Hawks they were, though, circling up from the butkgml_ind of
dark woods where we could not see them so well, past the sky-line,
and on up. A rapid coun :howed roughly 175 in three groups,
swirling round and round, in and out like leaves in the fall, and in
no time at all they were very high in the air and gliding off to
the west perhaps a mile away from us.

Well, when the rest of us looked at Mr, Bliss we appreciated
then and there that the right kind of an oldish man can get all the
kick out of things that youngish ones c2 1. Mr. Harrington was
pretty pleased too. They kept telling each other that it was worth
all the wait, my reputation seemed to be back on solid footing once
more, and everybody felt pretty excited. As a matter of fact I soon
became a little over-enthusiastic and offered the remark that we'd
see a good many more before the day was oer, “When?" said
ever}'bml}*. ‘Between three and five,” said 1. That prﬁdicﬁun gave
me some bad moments later.

At noontime the others went off to eat, and when they returned
Joe Hickey and I went into Northampton for “nner. stopping on
the way to call Mr. Aaron C. Bagg of Holyoke. We were back at
half past one, just in time to see a magnificent adult bald eagle and
four broad-wings come through the river-notch between Mts.
Holyoke and Nonotucl, and spiral grandly up ..ito the F'.['}r until
the farger bird was hardly a speck, and his smaller companions
were lost to sight. But otherwise the going seemed pretty thin—
only single sharp-shins and broad-wings at long intervals. Worse
still, the wind changed to light S and 55E between two and two-
thirty, and I was doubtful as to what effect that would have on the
hawks. Mr. Bagg and his son came at two o'clock, and then Mr.
and Mrs, Hervey Elkins of Cambridge. It got to be three o'clock,
and still only scattered birds, Somewhat desperately I recalled that
the farm superintendent at the Northampton Veterans’ Hospital
had once told me of seeing a great flight of hawks over Florence;
with my glasses I searched the crest of the hills behind Westhamp-
ton, and by the greatest luck picked up a flock of sixty or so broad-
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wings circling for altitude, but so far away that the others scarcely
found tl‘lt‘ul. Four o'clock, and the Baggs decided to wait no longer.
Lots of 'kidding about the ‘three-to-five flight,” especially by Hickey,
but ten minutes later he started calling me ‘Doctor,” because at just
five minutes past four someone had yelled, ‘Look=look at the
hawks!” and we had looked, and west of the tower one great flock
was already well across the valley, with an eagle in its lower edge,
and east of the tower an enormous flock, a perfect swarm of hawks,
was circling up above the Holyoke Range. We started counting
the western flock like mad, and made it 163; we turned to the east-
ern flock and took them as they slipped overhead and on both
sides, and at 4:11 we announced the result=518 birds in sight at
once. Behind them came other flocks—some large, some small, pour-
ing across the valley over a lane that extended in width from
Northampton to Holyoke. In five minutes from 4:40 to 4:45 we
counted 763! Other kinds were mixed in, too—a number of red-
shoulders, another eagle high overhead, some Cooper’s and sharp-
shins, ospreys, and marsh kawks. Not until quarter past five was
there any moment when hawks were not in sight all around us,
and in that hour and a quarter the total of broad-wings was better
than 1800.

Our excitement all this time had been intense. I had been count-
ing out loud at top speed, Hickey had been scanning each new
group as it appeared for possible rarer species, and the rest had
been moving back and forth across the platform to see the birds as
they came closest. We were all too absorbed to pay much attention
to the parties of ordinary sightseers who had been coming and
going to the tower, but afterwards, as we laughingly talked it over,
we realized that our enthusiasm had been communicated to many
of the visitors, and several amusing happenings had resulted; as
for instance when a large man put his head up through the hatch
and shouted in stentorian tones, ‘What are they—ducks?' I remem-
ber another man who leaned pensively on the rail beside me and
remarked, T hope they keep away from my house—I left the
chickens out,’ whereupon Mr. Bliss took him in hand and explained
that these were not ‘chicken hawks,’ but the most consistently harm-
Jess and often beneficial species which we have in New England.
Hickey had a good story about still another visitor who stood in
the corner nearest the stairs wagging a stubby forefinger and
counting aloud ‘fifteen, sixteen, seventeen'—doggedly doing his bit
for science. Altogether, one of the most interesting and pleasant
features of the day was the way everybody entered into the friendly
and informal spirit of the occasion.
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A rather dramatic incident concluded the [light shortly after five-
fifteen, when the last large flock of some hundred-odd birds was
seen circling for altitude just south of Amherst Notch. We had
already noticed that when the birds circled there, they were likely
to come by the tower very close, and so it was with these, In a
few minutes we could see them gliding toward us, and it was ap-
parent that the higher ones would go through the Free Orchard
Notch a hundred or two feet above the tower, while the lower ones
would be at our level. On they came until they almost reached us,
when suddenly several of the leading lower birds partially folded
their wings and pitched down into the woods below, going from
sight at once beneath the lealy cannr}f. Others followed, one or two
at a time, until twenty or more had gone into the trees all around
the base of the tower, very apparently to spend the night. Time
and again we could look down on them at no more than ffty or
sixty yards' distance. The higher ones kept on across the Manhan
valley, and presumably roosted in the hills on the other side. At
5:25 the last broad-wings were gone, and three ospreys coming by
together a little later marked finis at the end of a great day. The
grand total had been 13 sharp-shins, 5 Cnnl:ner's, 19 red-shoulders,
2094 broad-wings, 4 adult bald eagles, 2 marsh hawks, 11 ospreys,
1 sparrow hawk, and the local duck hawk seen three times—in all,
2152 hawks.

Changes in Local Bird Life

In comparing his own first records of local birds with those of
others that have already been published, the beginner invariably
reaches a very curious position. From his reading and his local
list, he ceases to worry about species that occur only in the distant
tropics or in other far-off regions. Not infrequently, however, he is
startled to find birds that are supposed to be fairly rare in his own
locality. Shall he doubt the evidence of his own eyes—or toss his
new textbook into the woodpile? In the light of experience, it is
best to refrain from the latter. This is especially true when one
cannot yet tell at a glance the difference between a warbler and a
vireo.

Books dealing chiefly with the distribution of birds in a rela-
tively small area are not intended, as a matter of fact, to be in-
fallible by their authors. Local lists are designed only to give the
status of birds in the past and up to date of publication. The birds
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themselves are gradually changing in numbers. As this is being
written in 1943, almost all ducks are inereasing, shore birds are
more than holding their own, while marsh birds (like the rails)
are gradually being driven by drainage from the most densely pop-
ulated parts of the country.

In addition, there appears to exist a number of unexplained fluc-
tuations among songbird populations. Many of these have been
obscured by inadequate bird counting and lack of census work in
the past. Their occurrence is frequently suggested by the surprising
invasions made into large regions by many species and the disap-
pearance of other species for inexplicable reasons. In the period
from about 1915 to 1925, the Acadian flycatcher practically van-
ished in the northeastern part of its range, Cardinals have been
spreading northward over a wide range since about 1925, Lark
buntings have disappeared in eastern Minnesota, where they were
common some 60 years ago. Brewer’s blackbirds, on the other hand,
have invaded Wisconsin within the last two decades. Sixty or
seventy years ago the Kentucky warbler was a common summer
resident in New York's lower Hudson valley, birds arriving each
spring around the end of April. At the same time, the hooded
warbler was scarce and hard to record before the middle of May.
Today, their positions are exactly reversed, for only the hooded
is common and only the hooded can be recorded before the first
of May.

Changes like these are not due to the pressure of hunting or to
laws protecting birds from the millinery trade. It seems equally
difficult to ascribe them to changes in the birds’ environment. The
dickeissel, which once bred commonly on the Atlantic coastal plain
from Massachusetts to Georgia, practically disappeared from that
region between 1860 and 1880, It has since been restricted prin-
cipally to the Mississippi valley. Now that more and more stragglers
are being found in the East (curiously enough in flocks of English
sparrows ), perhaps the pendulum of numbers will swing back

again. Quite in contrast to this is the history of the evening gros-
beak, which was first discovered in Michigan in 1823. By 1854 it
was reported in winter at Toronto, by 1876 in Indiana, and by the
spring of 1887 it was found in New York State. It now regularly
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winters in New England, and the well-known bird bander M. J.
Magee has shown that these birds move east each fall through
Michigan.

It is often assumed that the spread of a species into new regions
is a reflection of a marked upward fluctuation in the population at
the center of its distribution. This is a nice theory, but we need
much more bird counting to confirm it. In England, a co-operative
survey a few years ago disclosed that the spread of the great crested
grebe was actually accompanied by a decrease in this species’ total
population. So little is yet known about this subject that no one
can predict which species is next destined for some curious change
in status. It may be a night heron or a nighthawk, a bush-tit or a
bobolink. We do not know, What we do know is that a change in
numbers is sure to affect common birds in many regions.

Our knowledge of these changes must inevitably rest on the care-
ful counting of all bird life encountered, Both the scientist and the
conservationist look to the bird student for this information. It
consists of field notes that can be readily taken on week ends. Busi-
nessmen and school boys can each contribute to this pool of knowl-
edge. In many respects the utility of the counting may not be dis-
cernible for years. If it cannot be published, it should, I think, be
finally filed in some central library, like that of the Wilson Ornitho-
logical Club at the University of Michigan. A half century later the
careful counts may be of extreme interest.

The changes of bird life in such a period remind me of Courtenay
Brandreth’s story of Dr. A. K. Fisher, a famed ornithologist of the
old United States Biological Survey. Some years ago, Dr. Fisher
visited his boyhood birding haunts at Ossining, New York. He had
been gone for nearly half a century. Even the name of the town
had changed (from Sing Sing). English sparrows were now every-
where. As he walked along with Mr. Brandreth, the returning native
noticed hordes of starlings flying overhead. Pests like these were
entirely absent in the good old days. Dr. Fisher’s feeling of wretch-
edness mounted. Suddenly a series of raucous screeches emanated
from a near-by tree. The two men turned—and a frightened parrot
emerged from the foliage. This, says Mr. Brandreth, was more than
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Dr. Fisher could stand. ‘Courtenay.” he cried with dismay, ‘what in
heaven's name is this country coming tol’

Periodic Fluctuations in Bird Life

Every young naturalist is quickly impressed with the seasonal
changes in the numbers of local birds. On a winter day in southern
Wisconsin, 30 species seem to constitute a fairly long list to me.
Yet in spring, Elton Bussewitz, Samuel Robbins, and 1 once re-
corded 140 species in the same country. In most regions contrasts
like these are no longer news, Almost nothing, however, has actu-
ally been reported showing how the total number of birds changes
in a given locality from one month to another. This kind of in-
formation depends on counting. Blue jays and other common birds
must be counted along with the rarities.

Although birds are less conspicuous in fall than in spring, their
total numbers are then considerably larger, How much larger? On
this point most bird books are silent. Here and there scattered
reports on individual species suggest that the fall bird population
may be double that of the spring, but much more counting is still
needed. There are many possibilities for careful counting through-
out the year. The simplest might be the week-end counting of a
single species that is known to be a permanent resident. This could
be done in a given area or along the same stretch of road. Taken
over a period of years, those counts can be combined with weather
data to show the exact effect of ice storms and blizzards during
the winter, the probable effects of excessive rains in spring, and
occasionally the destruction of local habitats by fire, floods, pastur-
ing, plowing, and logging. It is always best to standardize such
counts by -

1. traversing the same area;
2. getting into the field at about the same hour each day, and

3. devoting approximately the same amount of time to each
census.

More ambitious counts can cover all species encountered.
In addition to their seasonal fluctuations, a number of species
periodically reach a peak in numbers and then decline. These
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periods are measured in terms of years, rather than mere seasons.
They are called cycles. Two general types are now apparent. The
first of these for the most part centers around sedentary populations
of birds, like the ptarmigans and the ruffed grouse, These species
gradually build up in numbers until they are relatively abundant,
and then just as gradually become relatively scarce. In due time
they again reach a high peak and the whole process is repeated.
This phenomenon of rhythmically changing numbers has consist-
ently escaped the notice of ornithologists, but it is now well known
to many discerning sportsmen and to many wildlife biologists spe-
cializing in upland game research.

The second type of cycle is one of dispersal. At periodic inter-
vals many thousands of birds, like the snowy owl and the goshawk,
invade southern Canada and the northern United States in a mass
dispersal from their breeding grounds in the Far North. Sometimes
these irruptions are extremely spectacular and the invasions may
extend over an immense area, According to Professor Gross, who
summarized the great autumnal flight of 1926, during that winter
2363 snowy owls were recorded from New England west :0 North
Dakota and south to North Carolina. These, of course, represented
but a small fraction of the numbers actually present. Typical in-
vasions do not extend over such a large area nor do they involve
such great numbers. The dispersal cycles that have now been re-
ported show markedly different rhythms for the birds concerned.
The approximate length of these cycles is given in Table 10.

The causes of the sedentary cycles are still unknown. Though all
grouse seem to be subject to a cycle of approximately 10 years,
their peaks in numbers vary slightly from one region to another.
These variations themselves are subject to change. In eastern On-
tario (see Table 11), the ruffed grouse peak was reached in 1875,
two years after the peak in the central part of the province. In
1900, both peaks occurred at the same time. By 1913 eastern On-
tario forged ahead. Eventually it dropped back. For a long time,
game specialists felt that the grouse eyele was due to disease, but
no disease has been found that would account for the curious cycles
now known. Dispersal cycles seem to be closely connected with
variations in food supply. Snowy owls, for instance, habitually feed
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NOT ALL WILDLIFE CYCLES ARE ALIKE
The wildlife cveles already reported differ considerably in the length of time
they involve, In some cases they may affect purcly sedentary species; in others
they may cause wide dispersuls into other regions. In all cases o periodic

chunge in numbers is fnvolved. Lemmings occasionally disperse in spectacular
irruptions.

Approzimate
length ‘Sedentary’ ‘Disperaal’
af cycle eycles eyeles Source or autherily
31 years meadow mouse  rough-legped hawk  Elton; Speirs
3-5 years lemming gnowy owl Elton; Gross
45 years northern shrike Dravis
-0 venrs pine grosbeak Speirs
9-11 years {willow) ptarmi- goshawk Comean; Cabot; Speirs *
£an
0-11 yearzs  rtufied grouse great horned owl Clarke; Bpeirs

Compiled from various sources.

& A T-to-10-year rhythmic invasion of goshawks is said by E. H. Forbush to
have occurred in southern New England, but a study of his data and that
quoted by Bent clearly shows a 9-to-10-year cycle instead. This is illustrated
in Table 12,
on lemmings. A decline in lemmings thus might force these birds
south for a given winter. An absence of good observers and bird
banders throughout the Far North leaves many of the exact details
of this relationship still shrouded in mystery.

For some cycles (Tables 11 and 12) the dates are occasionally
missing. Several explanations for this come to mind. It seems likely
that at least in some cases the population of the affected species
was too low to produce an observable fluctuation in numbers. A
rather remarkable cycle, hitherto unnoticed, seems to have existed
among eastern red crosshills. During the latter part of the last
century, these birds regularly appeared in Massachusetts almost
every four years in October and November. Their amazingly erratic
nesting behavior during other parts of their cycle has already been
mentioned. According to Ludlow Griscom, from whose monograph
the dates for the appearance of these birds are taken, no marked
autumnal flight of this race of crossbills has occurred in the United
States since 1906. I interpret this as the logical result of the logging
of the virgin coniferous forest in eastern Canada. It seems not un-
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likely that these birds are now so greatly reduced in numbers that
a eycle is no longer apparent,

It should also be emphasized that the intensity of cyclic dispersals
varies greatly. Snowy owls can undoubtedly be seen regularly in
northern New England, but only on great flights will they reach
North Carolina. It is also important to remember that autumnal
invasions into Chicago by, say, the goshawk need not be correlated

Tanre 11
HOW THE NUMBERS OF RUFFED GROUSE FLUCTUATE
Exact information on the remarkable evelic changes in the numbers of local
birds is still missing from nearly all regional bird books. This table summarizes
the periodic fluctuations of ruffed grouse reported by C. H. D. Clarke for
different parts of Ontario, Similar information on shrikes, rough-legged hawks,
and many other birds is still wanted by scientists.

Central Onlario

Peaks 1873 1882 1803 100405 1915 1922-23 1932
Declines 1574 1553 1594 1906 1916 1924256 1033-34
Minima 1907-08 1916-17 192627

Eastern Onlario

Peaks 1875 1883-54 18937 1904-05 1013 1922-23 1933-(34)
Declines 1875~76 188485 1895 1905-06 1914 1924-35 1934357
Minima 1575 1885-80 1807-98 1007 1917-18 19247

Reprinted from University of Toronto Studies. 1936.

with invasions into Pennsylvania by the same species. Such birds
probably originate in different parts of Canada. Although both
groups of birds may have cycles of about the same length, these
cycles may be in slightly different phases.

Many other birds sometimes make mass invasions. Bohemian
waxwings, evening grosbeaks, and redpolls are familiar examples.
During the fall of 1941, there was an enormous irruption of the
black-capped chickadee in the East. Restless flocks of these nervous
birds thronged every small park on Manhattan Island from Septem-
ber on. Some were even reported on the gardens atop New York's
skyserapers. This flight occurred over a wide expanse and extended
south to New Jersey and west as far as Ohio. It was followed by an
unusual movement of Acadian chickadees through New England,
the first to be recorded since 1916. (‘Whenever the Acadian chicka-
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likely that these birds are now so greatly reduced in numbers that
a cyele is no longer apparent.

It should also be emphasized that the intensity of eyelic dispersals
VATICS grmf_l}-‘. Snuw:f owls can umiuul}lu_‘tu}" be seen Tl’.';__';LI-L'n"}’ in
northern New England, but ounly on great flights will they reach
North Carolina. It is also important to remember that autumnal
invasions into Chicago by, say, the goshawk need not be correlated

TanLe 11
HOW THE NUMBERS OF RUFFED GROUSE FLUCTUATE

Exact information on the remarkable cyclic changes in the numbers of local
birds is still missing from nearly all regional bird books. This table summarizes
the periodic fluctuations of ruffed grouse reported by C. H. D. Clarke for
different parts of Ontario. Similar information on shrikes, rough-legged hawks,
and many other birds is still wanted by scientists.

Central Onfario

Peaks 1873 1882 1393 1904-05 1915 1922-23 1932
Declines 1874 1883 15804 1906 1916 1924-25 1933-34
Minima ; 190708 1916-17 192G-27

Easlern Onlario
Peaks 1875 188384 18037 190405 1913 1922-23  1933-(34)
Declines 187576 1884-85 1585 1905-06 1914 192425 1934-357
Minima 1878 1885-86 1807-098 1907 1917=-18 18267

Reprinted from Unjversity of Toronto Studies. 1936.

with invasions into Pennsylvania by the same species. Such birds
probably originate in different parts of Canada. Although both
groups of birds may have cycles of about the same length, these
cycles may be in slightly different phases.

Many other birds sometimes make mass invasions. Bohemian
waxwings, evening grosbeaks, and redpolls are familiar examples.
During the fall of 1941, there was an enormous irruption of the
black-capped chickadee in the East. Restless flocks of these nervous
birds thronged every small park on Manhattan Island from Septem-
ber on. Some were even reported on the gardens atop New York's
skyscrapers. This flight occurred over a wide expanse and extended
south to New Jersey and west as far as Ohio. It was followed by an
unusual movement of Acadian chickadees through New England,
the first to be recorded since 1916. ("Whenever the Acadian chicka-
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SOME WILDLIFE CYCLES THAT ARE ENOWN

Periodie changes in bird life have only recently been found to be rhythmic in character. Sometimes the birds make extensive
full migrations, like those shown in this talle. In other cases, like that of the grouse, they affect the numbers of sedentery
species, Not infrequently the peak of the eyele is missed by naturalists ( note dotted lines below) and only a general increase
is reported in the numbers (shown here with years enclosed in brackets).

Ruffesd grouse  Mice peaks Arctie fox Snowy owl Northern Harned owl Flighta aof Tted erosshill Pino procheak
peaks in In morthern peaka in flights ta ghriko flights paks n poshnwks (o nuturmnal Mights Lo penka i
eeniral Ontario Labrador Ungava na, U, 8. to ne. U, 8. Toronto New England Massachuscits Taropio region

1873 '
1874 et & 1574
1875
{187a6) 18706
1878 s 1878
{1870}
1BR2 1882 1882 1582
(1850 1880
1887 1887 Toronto)
1358
1880 (188D L 15859
1800 Toranta)
1802
1893 1803
{1505 1505 1895
1804 Taronto) 1800
1807 1897
1800
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TanLe 12
SOME WILDLIFE CYCLES THAT ARE ENOWN

Perindie changes in bird life have only recently been found to be thythmic in character. Somelimes the hirds make extensive
fall migrations, like those shown in this table. In other eases, like that of the grouse, they affect the numbers of sedentary
species. Not infrequently the peak of the eycle is missed by naturalists (note dotted lines below) and only a general increase
is reported in the numbers (shown here with vears enclosed in brackets).

Ruffedd grouse  Alieo penka Arctie fox Bnowy owl Narthern Horned owl Flights of Tted prosshill Pino procheak
pedks in in northern peaks in Mrhia to shrike flights wonks in moahinwks 1o notumnal Gielits to penks in
eentrnl Chitario Labrador Ungava ne. U, 8. to ne. 1. &, Toranta New England Massachusclts Toranio region
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1574 A 1574
1875
{1876} 1876
1878 e 1878
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dees come down,” Roger Peterson observes to his friends, you can
prepare yourself for a declaration of war by Congress!’)

Whether these irruptions have a cyclic rhythm remains to be seen.
There are at this time no continuous counts for long enough periods
to show that songbirds gradually increase to peak numbers on their
breeding grmuu]s, like uplu.nd game Birds, and then just as g:'ml—
ually decrease, Perhaps many of them periodically fluctuate in
numbers without making a 's]_w{'{;tl;‘h" of themselves, T have often
suspected that yellow-throated vireos did this near New York City,
but my counting of these birds was too casual to be of value.

It seems obvious that careful counting of all species of birds is
more than ever necessary, il our regional bird books and knowledge
of hird biology are some day to be complete. It is, of course, pos-
sible to carry the idea of i:':.'clvs too far, and I do not want to
imply that all birds or all dispersal movements are cyclie, The sub-
ject is here reviewed because so little of it is found in bird books
and manuals. In part, this is due to the present failure of hird
watchers to make careful counts of birds and to keep in close touch
with grouse hunters, who can help estimate the relative changes in
the numbers of game. A second weakness lies in the limited time
that many amateur naturalists have for their field work. No one
can confidently say that a snowy owl flight has occurred just be-
cause he has seen a single bird. Yet the collected impressions of
many gunners have been successfully used to show the nature of a
local eycle in grouse, and the collected records of one or more bird
clubs have likewise been utilized to estimate the size of a shrike or
snowy owl invasion. It is in this manner that co-operative studies
of birds are seen to be increasingly important. They will be men-
tioned again in the discussion of the cyclic changes in birds” food
(Chapter 4) and further reviewed in Chapter 6.

Cross-Country Cruises

~ Most observations by bird students are now carried out in the
course of walks about the countryside. Rambling from one oasis to
anothe: is a pleasant form of exercise but its net contribution to our
. knowledge of bird life leaves much to be desired. Some bird watch-
ers try to evaluate the numbers of birds seen in this manner by cal-

-
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culating how many were seen each hour, each three hours, and so
on. These efforts deserve commendation, but up to the present I
confess that they have not been very impressive. This is due in part
to the individual variations in recording birds, for, as everyone
knows, some men see better and walk faster than others.

Cross-country cruises have, however, been used effectively to
record birds on an acreage basis. Years ago two students, A. O.
Gross and H. A. Ray, did this for Professor Forbes in Illinois. The

TanLe 13
A CROSS-COUNTRY CRUISE OF THE BREEDING BIRDS OF ILLINOIS

Counting birds as one traverses the country is most effective when the counting
is put on an acreage basis. Here are the results of a pioneer census undertaken
by A. O. Gross and H. A. Ray. Similar counts can be made by a single ob-
server who records only those birds flushed 50 vards onm ecither side as he
traverses fields and woodlands,

Aeres Densily of birds

Vegotation traverscd per 10 acres
Orchards 118 aL.7
Yardz and gardens LT 63.4
Swamps 234 30.8
Woodlands 112 28.8
Pastures 5196 16.7
Shrubbery 03 16.5
Meadows 2763 14.2
Wheat, rye, and barley ga2 12.9
Waste and fallow God 12.3
FPlowed ground 300 10.5
Stubble 1069 10.5
Corn G434 0.3
Cats 2486 8.

An acre equals 4840 square yvards. This is the same as a strip 50 vards wide
and 96.8 yards long. Ten acres may be visualized as the aren 50 yards om
either side of a road slightly more than a quarter of o mile long.

Adapted from Bull. Ill. Nat. Hist. Surv. 1922,

young men set themselves 50 yards apart and began walking
across the state in a given direction. One wrote down all the birds
seen between the two observers, the other recorded distances and
kinds of country traversed and was relied upon to notice hirds
flushed while his colleague was recording the data.

Since birds seen outside the 50-yard strip are not counted, a
partnership cruise of this kind is like the progress of a sweep-net
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150 feet wide across the country. Practice in pacing and the help
of a tested pedometer enable the observers to compute the acreage
surveyed.

Up to the present only one observer, A, A, Saunders, has suc-
ceeded in improving on this method. Mr. Saunders is a Connecticut
high-school teacher who has done much for bird watching in Amer-
ica. He has recorded the birds observed for 50 yards on either
side as he cruised fields and woodlands, and once used data ob-
tained in this manner to estimate the bird population on 16,967
acres in the Alleghany State Park, New York, His inexpensive re-
port (see appendix) is a fine contribution to bird-census work on
our continent.

Counting Birds on Study Areas

Some of the best bird counting in the United States has been
done by observers who selected study areas with some character-
istic kind of bird life. In this way we have come to learn the density
of birds on certain kinds of fields, in different types of woods, in
swamps and deserts. Only a fraction of the available habitats, how-
ever, have so far been investigated.

Some years ago, Emst Mayr persuaded me to undertake this
form of bird watching in the lower Hudson River valley. We picked
out a rich deciduous woods adjacent to a reservoir. In April I paced
off the tract into subsections 50 yards by 50 yards, and drew my
map with the appropriate landmarks. I was then prepared to census
the breeding birds—so I felt. They were comman birds to be sure,
ones 1 had known for years. They promptly put me through the
most searching cross-examination—and I was in for one of the big
surprises of my lifetime.

How far does a redstart range about its nest, I soon wanted to
know? How far does the flicker range? How far does a robin range?
These were questions that the fattest bird books could not answer.
Pages were devoted, as one annoyed student used to quote, to ‘this
cheery little songster” or ‘that happy little sparrow.’ They told very
little about the habits of our most common species. I spent the rest
of that nesting season learning elementary things about common
birds—and I had the time of my life. Partly by accident, I was on
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an area with a relatively high population of bird life. 1 was so
busy taking notes that—to my surprise—there was no need for
human companionship. In the past, my birding had been more or
less a competition for rarities. Now, for the first time, 1 felt what
I think Thorean once called ‘the sweet comradeship of nature.”

Perhaps the most satisfying aspect of study areas ligs in the op-
portunities they afford for an intimate acquaintanceship with bird
life. A robin is no longer just another robin, but ‘the robin from
the southwest corner.” Each bird takes on an individual identity and
its seemingly casual presence on a new part of the census tract
yields a new insight into its daily life and habits.

The usefulness of the final census information is quite apparent.
Habitats can be compared from one region to the next, and o.c
habitat contrasted with another in the same region. Populations
can be ascertained for each year and all kinds of curious fluctua-
tions noted. I know of only five relatively longtime censuses of
breeding birds—a 14-year count by Norman Criddle in Manitoba;
two 10-year censuses undertaken separately in Ohio by Lawrence
E. Hicks and Arthur B. Williams; another 10-year census completed
in Virginia by Wells W. and May Thacher Cooke; and a fourth
10-year count, hitherto unpublished, which is given in Table 14.

A study area need not be large. For a count of breeding birds it
might be 30 to 50 acres if it is a field, about 25 acres if it is heavily
wooded. I have found fields about three times easier to census than
dense woods. A good observer might completely census a field in
two or three visits; in a rich woodland he might need four or five
counts, depending on his observational efficiency. Sometimes the
weather creates complications for this kind of bird watching. In
New York I have found that a careful cruise of the study area on
the third week end of May (the height of the singing season in that
region) often gives the greatest efficiency in recording males.

A very interesting set of breeding-bird censuses from all over
the country is annually published in the supplement of Audubon
Magazine. Detailed directions regarding these can be obtained
from the magazine’s editor at 1006 Fifth Avenue, New York City.
In the northern states, such censuses are usually begun late in April
(to get woodpeckers, nuthatches, and the nests of hawks and
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A 10-YEAR CENSUS OF BREEDING BIRDS ON A MASSACHUSETTS
CHESTNUT LOT

This census was taken on 20 acres at Huntington, Massachusetts, by Albert A.
Cross. It was based entirely on nests found. The downtrend reflected a parallel
decrease in many other places in this region. Winter surveys of empty nests
confirmed this trend year after year. The cutling of 873 railroad ties from the
blighted trees pointed to diminished pumbers in 1922, “The use of arsenical
sprays against the gypsy moth from 1925 to 1925 had a much greater effect.
The spravs dripped like rain from the foliage, Insect food for the redstarts
simple was not present. In this region, sprays practically wiped out the
formerly common black-billed cuckoo and caused the general disappearance of
the common garden toad.” The robin concentration was not unusual here, as
H. E. Woods had as many as 20 pairs nesting within sight of his house
( extracts from letter of Mr, Cross).

') '21 "2R 23 'od "2 TG 2T Y229

Rubyv-throated hummingbird 1
Flicker 1
Downy woodpecker 1
Least fiveatcher I | G | 1 1 1
Phoebe F [y LRSS et | 1 1 I 1 1 i
Wood pewes 1 1
Crow 1 1
Blue jay 1
House wren y e [ €
Cathbird 1: et
Robin S RER U 2 & 1038
Wood thrush T 4T h =8 & B2 "X 1
Hermil thrush 1 1
Veory s R 1 R
Bluebird L |
Cedar waxwing 1
Blue-headed vireo 3 1 1 1
Red-eved vireo VR TRRE TRl S T (o AT -
Black-throated green warbler 1
Chestnut-sided warbler 1 1ES | 1
Owen-hird 3 [ ) 1 SR
Redstart i T R R 1 2
Bearlet tanager 1
Rose-breasted grosbeak 1
Bong sparrow 1 1
Chipping sparrow e | 1 1
Specics 1310 £,..8 9 4F 8 10 GNlY
Pairs 19 22 18 17 20 12 10 13 9 14

Pairs per 100 acres 85 116 90 85 100 60 G50 65 45 70




COUNTING BIRDS ON STUDY AREAS 83

crows). In the southern states, they should be started earlier.
Census reports should reach the magazine by August 15.

Many students seem to feel that a census can only be interesting
if it contains rare and unusual species. Nothing could be further
from the truth. What is needed today are bird counts from tracts
that are representative of large areas, so that the characteristic bird
life of each region may be recorded, compared, and contrasted.

Tase 15
STUDY AREAS CONTAIN MANY SURPRISES

Regularly traversed tracts, on which breeding birds have been mapped, often
disclose marked inefficiencies in bird-census methods, Here are the numbers
of birds recorded on morning cruises of a rich warbler woodland totaling 40
acres in the Hudson River valley. Variations in the totals recorded here pre-
sumably reflect chunges in weather, the breeding cyele, and the time of each
field trip. The hours given below are Eastern Standard Time.
Pairs
actually
May 22 May 29 June 5 June 19 in
G:50-10:20 G:50-11:30 B:10-12 4:10-06 residence

Black and white warbler 1 0 1 2 3
Worm-eating warbler 5 1 4 8 8
Blue-winged warbler 2 3 3 1 3
Chestnut-sided warbler 1 3 4 3 3
Orven-bird 12 12 13 10 19
Hooded warbler 2 3 2 4 a
Redstart, 16 15 16 17 22

Total 39 a7 43 54 Gl

In the eastern states, bird students are often heard to rue the effects
of huge numbers of starlings on native bird life. Who can discuss
this with authority? No bird censuses were taken hefore the starlings
arrived—and to what extent they have driven out other birds can
only be conjectured. Students in the Middlewest, however, where
the starling is-only now encroaching, can still obtain an exact pie-
ture of local bird life before this bird increases farther, With this
in mind, I made a Main Street census of La Crosse, Wisconsin,
during the spring of 1942. The density, excluding swifts and night-
hawks, was 80 birds per 10 acres—exactly 20 times that of a large
abandoned field on the edge of the city. As a sample of urban bird
life on the Mississippi River, this may stand comparison with Main
Street in your home town, Fifty years hence some other ornitholo-
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gist willI hope—find it a good foundation on which to determine

the changes in local bird life that half a century is sure to bring,
During the winter accurate censuses of bird life can be made on

larger areas of, say, 150 acres. This kind of counting has scarcely

been started in our country and practically nothing is known about

winter densities. Perhaps this is because acreages represent land

TanrLe 106
AN ORNITHOLOGICAL TRANSECT OF LA CROSSE, WISCONSIN

The nesting birds observed for 50 yards on either side of Main Street from
the Mississippi River to Losey Blvd. {1.52 miles); based on repeated cruises
along this city strect from May 25 to June 26, 1942

Rock dove 4 pr. Robin 33 pr.
Mourning dove 1 pr. Starling 2 pr.
Nighthawk 4 pr. Warbling vireo 5 pr.
Chimney swilt 230 pr. Yellow warbler g pr.
Flicker 2 pr. Hedstart 3 pr.
Wood pewee 1 pr. English sparrow 144 pr.
Purple martin 4 pr. Baliimore oriole 1 pr.
House wren 1pr. Cowhird 1 pr.
Catbird 3 pr. Cardinal 3 pr.
Brown thrasher 1pr. Chipping sparrow 4 pr.

Total for 55.2 acres: 20 species, 456 pairs. Density: 165 individual birds per
10 acres. Also noted: black-billed cuckoo, downy woodpecker, cedar waxwings,
yellow-throated vireo, red-eyed vireo, and bronzed grackle. Nighthawks were
estimated; the chimney swift igure was arbitrarily taken from 460 birds that
entered their Toost in back of St. Joseph's Cathedral on June 26. OF the Eng-
lish sparrow nests, 24 were in masonry, 24 lay atop comices, 12 were in gulters
and ventilators, 12 in awnings, and 1 was seen in a {ree.

statistics that overpower the minds of many laymen. In many re-
gions government topographic maps can be used to determine these
figures. Areas that are one mile by one mile are G40 acres, those
one-quarter by one-quarter are 40 acres. In agricultural areas, the
county AAA office has splendid aerial photographs, which can be
quickly scaled to one-tenth of an acre.

A very special kind of study area is the colonial nesting site.
Here scores, hundreds, or even thousands of nests may be counted.
1 can remember with great clarity my first visit to the great sea-bird
colonies of Cobb Island, Virginia, with their barking skimmers,
their clouds of laughing gulls, and their scolding terns. I do not like
to spend too much time counting birds in colonies like these, for
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the hot sun unmercifully beats down on the nestlings. On the coast
of Texas, a wildlife photographer once told his audience, a young
reddish egret could succumb to the sun in about half an hour.
Landing on most sea-bird islands is at best an early-moming pro-
cedure and one not to be undertaken in cold, rainy weather.

Colonial birds can still be found in many regions, and a number
of species, like the great blue heron and the black-crowned night
heron, nest in trees where they often permit quick counts of exten-
sive bird populations. Up to the present, however, very few such
counts have been compiled in our country over a continuous period.
Carried out over a large area, they would inevitably throw much
new light on the ebb and flow of bird populations.

TanLe 17
SOME COLONIAL BIRD POPULATIONS IN MAINE
{ checked by Allan D. Cruickshank, Audubon Nature Camp)
Nests of double-crested cormoranis in Muscongus Bay

As this species continues to extend its breeding range down the coast, its num-
bers on the coast of Maine continue to build up.

Colony sife 1936 1937 1938 1939 1940 1941
Old Hump Ledge 135 188 264 331 337 367
Western Egg Rook 40 a1 107 149 1358 249
Ehark Rock 142 142 267 548 524 540
Little Egg Rock 3004 300 4- aT4 464 455 448

617+ 7214 1112 1492 1454 1604
Estimates on Little Grecn Island, outside Penohscot Bay

Here ravens, black-hacked and herring gulls, preying on both eges and young
of the terns, discourage periodic attempts of these species to renest on the
island. In 1941, when sheep were introduced, the loss of grass cover made the
laughing gulls also volnerable to this predation, and many pairs of these birds
thereupon deserted. Leach’s petrels also nested but could not be estimated
with any accuracy.

Bpecies 1636 1937 1938 1939 10 1041
Herring gull 100 100 100 100 100 100
Laughing gull 150 250 250 250 300 50
Black guillemot 15 15 15 15 15 156
Arctic tern 100 15 150 3
Common tern &0 b 10
Black-backed gull 2 4

415 385 365 365 577 172
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Counting birds, it can be seen, is a form of bird watching that
carrics with it many rewards. At large communal roosts and at
great concentration places of birds, it offers a high degree of excite-
ment., On study areas it yields the quiet satisfaction that comes
with the steady penetration of nature’s secrets. I know of no form
of bird watching that, carried out over a period of years, is moie
simple and yet more constructive. Up to the present, at least, its
applications have only been touched bv bird watchers, and its suc-
cesses have been lightly accepted.

(V!
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Explorations i Burd Duistribution

Tue pistrisuTion of birds has received more attention than any
other branch of omithology. During the past century, scores of
books have been written on the subject and hundreds of regional
lists published in scientific periodicals. As a field of exploration,
bird distribution north of the Rio Grande ought to be as dead as
the passenger pigeon, It isn't.

The subject is admittedly vast and greatly complicated by the
movements of migratory birds between breeding grounds and
wintering quarters. Yet of all classes of animals, birds have the
best-known ranges. Impressive books have now been written on
the birds of California, Canada, Florida, Massachusetts, Minnesota,
New Mexico, and Oregon. Other bird books concern the Cambridge
region, the Connecticut valley in Massachusetts, the New York City
region, Cape May, western Pennsylvania, and so on. Birds have
becn listed by counties and even by townships. For the past hun-
dred years, the primary emphasis has been on geographic distribu-

87
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tion. During the coming century, ecological distribution is hound
to occupy the spotlight. Having learned for the most part where
birds are to be found, we now want to know the how and why of
their presence.

Answers to these new questions will not come from elaborate
scientific expeditions, for most museums are no longer interested
in cutover forests or in farm lands. Nor will they come from the
expensive researches of government agencies, for fame commis-
sions are not concerned with songbirds. They will come from the
bird watching of laymen, from week-end observations, and from
the combined notes of keen-eyed observers seeking to penetrate
the mysteries of habitat selection.

The nature of a bird’s habitat has often received the notice of
naturalists, but outside of the game birds, it has rarely been the
subject of intensive investigation on our continent. Perhaps this is
in part owing to the failure of many bird watchers to realize that
here is one of the most challenging mysteries of nature. Perhaps
they do not recognize the unevenness of our present information.
We know much about birds’ food, but not nearly enough about
their needs for water. We have many records on the height of
birds’ nests, but few specific details on the actual heights at which
many species feed by day and roost by night. We know a great
deal about birds' song, but almost nothing about their singing
perches. For years ornithologists have been generalizing about
habitats without ever supplying the many details that combine to
make a bird's home. Some of these are easy to observe, and every
bird watcher should be alive to the special opportunities each nest-
ing season offers to record them.

Food

Food has been called the burning question in any animal society.
Among birds, the truth of this statement probably varies with dif-
ferent seasons and with different climates. In the tropics, for in-
stance, enormous insect populations are available, but in temperate
regions these can be relied upon only in summer. In the United
States, a vast amount of excellent work has already been completed
on the food of birds. This has centered on stomach examinations
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and is no longer the immediate concern of the bird watcher. Very
little is yet known, however, on the densily of insect life in various
types of woodland. Entomologists have been slow to supply this
information, but it may eventually explain the innumerable varia-
tions in the diet of many species and why some habitats are so
much more barren of birds than others,

Food does have an important and recognizable role in winter
bird life in many regions. The many [eeding stations are testimony
to this statement. Feeding trays have sustained a redstart lingering
on Manhattan Island until the end of December; they have kept
Baltimore orioles successfully through severe New England winters
and undoubtedly caused many half-hardy species to linger in the
North far past their usual date of departure. The effect of food
concentrations is always interesting and sometimes the results are
quite spectacular. Once, in Maine, for instance, Professor A. O.
Gross was called upon to verify the presence of over 50 bald eagles
which were congregating at a pit containing the offal of over 1000
drought-stricken steers. Local infestations of spring cankerworms
sometimes attract great numbers of cuckoos, and they may perhaps
be responsible for changes in the density of breeding-bird popula-
tions. I know of only one attempt (by C. A. Dambach in Ohio)
that has been made to measure this. Here, of course, eareful count-
ing is needed to show both the normal and abnormal bird popula-
tions. :

Every naturalist would do well to record annually in his jﬂum;ﬂ
a few pertinent notes on the numbers of grasshoppers, acorns,
beech mast, field mice, and pine cones in his region. These are
standard foods of various birds and undoubtedly fluctuate from
year to year. Some are thought to affect the nesting success of dif-
ferent species. Others are believed to influence the spectacular dis-
persal movements mentioned in Chapter 3. The actual details of
these relationships are still unknown.

Scarcities of acorns and beech nuts may result in local emigra-
tions of blue jays. Pifion crops may affect pifion jays. Peaks of
grasshoppers might possibly affect the nesting success of sparrow
hawks and migrant shrikes. In Great Britain, mice peaks are
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How 1o ProT THE PRESENCE oF Binps oN A FrErp Map

It is often relatively easy to determine how far individual birds range during
the breeding season. A study area can be paced off into squares, 50 yards by
50 yards. Separate maps can be used for individual specics. On each visit the
birds' presence can be noted by a separate number for each field trip, and
bath territory and foraging area gradually determined. Squares, c‘im]es, and

other figures around the numbers can indicate whether the bird was in song,
feeding, seen at a certain hour, and so on. The main elements of three rcdstart
territorles can be seen on the map above.
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FLUCTUATIONS IN BIRD FOOD MAY BE WORLD-WIDE IN
CHARACTER

Studies in the cyelic changes of bird food are among the many unexplored
by-paths of bird watching, In this table, autumnal invasions of Massachusetts
by eastern red crosshills are seen to parallel strikingly major winfer invasions
of Europe by Siberian nuterackers. The crosshills feed on pine-cone seeds, the
nuterackers on cedar nuts.

Crosstills Nulerackers
1882 1882
1586 1855
e 1888
R 1502
1505 1895
1804 1509
1003 1903

Condensed from papers by Griscom and Formosof.

thought to affect species like the owls, causing them to lay moie
eggs, raise more broods, and {ledge more young.

These are a few of the many interesting questions underlying
bird numbers. For the most part they have been largely ignored
v naturalists in our country. In the Canadian Arctic, dramatic
rcles of fur animals are everywhere in evidence and have been
nown to countless trappers for generations. The task of assimilat-
1g this vast lode of information has been finally undertaken, not
y Canadian or American ecologists but by British scientists inter-
ssted in the problem of numbers. Some of the finest writing in
cientific literature can now be found in Charles Elton’s Mice, Voles
nd Lemmings, a recent book of monumental stature which sum-
marizes in its later chapters the fascinating story now known of
animal numbers in the Arctic,

How can bird students explore these problems? No one has to
go to Ungava or Labrador to study them. They are present in every
region. No one, for instance, has to run a trap line just to check
on the mice eycle. In Wisconsin, Robert A. McCabe tells me,
farmers can readily furnish this information. (In taking up shocks
of comn, they consistently count the number of mice that drop
out.) Nesting studies of shrikes, sparrow hawks, and the different
owls could be carried out over a number of years. Organized co-
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operative inquiries over long periods are needed to obtain rough
estimates on the numbers of grasshoppers and the abundance of
acorns and beech mast. If one observer declares that grasshoppers
are more plentiful this year than last, his report may not be sig-
nificant. If 75 out of 100 observers report the same thing in the
same state, we would be rather certain that this insect’s cycle was
on the upward swing. Co-operative studies like these are now being
directed in the Canadian Arctic by the British. They might well
be organized in the United States by national institutions (like the
American Ornithologists’ Union and the United States Fish and
Wildlife Service) or by ambitious bird clubs.

One of the most surprising blanks in bird study concerns the
size of the area in which birds forage for food. For a given species
this undoubtedly varies from one pair to another, but within cer-
tain limits it is fairly specific, Although many people undoubtedly
know the extent to which common birds forage about their nests,
they seldom report these details, and the subject is accordingly
omitted from every bird book. Does a downy woodpecker range
much farther than a brown thrasher? How much? What is the size
of a chipping sparrow’s territory? I do not kmow—nor do many o
the greatest ornithologists, Yet these are common birds and the
information has practical value, especially to census takers.

Foraging areas might be roughly described as the areal equiva-
lent of food requirements divided by available food supplies. The
extent of a robin’s foraging may vary considerably, depending on
weather, variations in individual habitats, and such other factor:
as the number of its young. These facts are still largely unknown—
even for the common birds, like the robins. Data on foraging can
best be accumulated by use of the color-banding techniques de-
scribed in the next chapter. In the breeding season, however, many
pairs of songbirds are fairly well separated on their own territories.
During this period their movements can often be readily chartec
in a study area and the foraging distances plotted on a field map..

The word ‘territory’ has come to have a special significance in
bird watching. It is used to describe some area that a bird defends
against other members of its own species. Most songhbirds are
thought to be territorial in the nesting season, but actual observa-
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tions in this connection have been reported on relatively few species.
{Among the suspected exceptions are the cedar waxwing, scarlet
tanager, and perhaps the veery.) When a bird has a low density,
its territory tends to be large; when a dense population is present,
territories tend to be more compressed. In my experience, a dense
population of territorial birds is very easy to map in the breeding

Tanre 19
SOME FORAGING AREAS OF BIRDS IN THE NESTING SEASON

Very little has yet been reported on the distances birds forage about their
nests. The following records are largely based on week-end visits in May and
June to a many-aged hardwood forest at Yonkers, New York. Although a
number of birds actively defended the areas here reported, more frequent ob-
servations are probably needed to show the complete size of their territories.

No. of pairs Acres foraged
checked Species Minimum Average Mazimum

4 Downy woodpecker a 3.9 5.5
3 Crested fiyeateher 3.5 4.1 5.0
5 Yellow-throated vireo 5 8.3 11.0

16 Red-eyed virco o] 1.2 2.0
5 Black and white warbler 2.5 2.5 4.0

10 Blue-winged warbler .6 - 1.3
9 Chestnut-sided warhler G 1.0 1.8

25 Owven-hird 0 B | 1.0
1 Eentucky warbler 2 4.5 e

43 Redstart .B ! 1.5
B Hooded warbler 1.0 1.5 1.8
G Red-eyed towhee 1.2 LI 1.9
4 Northern yellow-throat 1.3 2.0 2.6
1 Indigo bunting 5.0

season, The males are singing warning songs with commendable
frequency—and their presence is easily recorded.

This outline of territorialism in birds should be kept in mind
whenever foraging studies are made of songhbirds. Careful observa-
tions abroad have shown that, in some species at least, the foraging
area may be only a part of a pair's actual territory. In colonial birds,
of course, this situation is reversed. These birds have a common
foraging area, and their territories are reduced to small circles
about their nests. Robins seem to possess an especially complex
system, according to my observations in New York, Each pair has
its own territory, which the male rigorously defends against other
males; but many robins in the neighborhood enjoy a common
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foraging area. In New Jersey, Charles A. Urner once reported to a
Linnaean Society meeting, a pair of rabins ‘owned’ the tree in which
they nested, but another pair held foraging and territorial rights
to the ground below.

These complications do not, to my mind, make bird watching a
hopeless proposition. On the contrary, they add to its attractions.
When one considers that actual foraging areas are unreported for
at least 80 per cent of our native birds, the opportunities for genuine
exploration in local ornithology are nearly without limit.

Cover

Cover plays an important role in the lives of most birds through-
out the entire year. It is usually thought of as being some element
in the environment that permits birds to escape their enemies.
Swifts and swallows, however, require no cover in daylight hours.
Being superb fliers, they depend on their wings for escape from
enemies. Perhaps their tendencies to nest in colonies and remain
in loose flocks at other times help them as a group to detect ap-
proaching hawks and falcons. Even the sturdy peregrine faleon
requires cover. On wild and remote islands it may nest on a small
mound; but on the populated continent it seeks the shelter of high
cliffs as protection from its enemies.

Sometimes a single element in the landscape represents guite
opposite things to different species. The open water of a bay read-
ily offers refuge to a scaup diving to escape a great black-backed
gull, but it may be a falcon’s trap for a red-wing,

Some recognition of cover apparently is inherited in birds, but
the extent of this varies, I believe, from one species to another.
Learning is often extremely important, Dr. Paul Errington, of Iowa
State College, who has long carried out predntinu studies of quail,
relates how, for several days following the visit of a Cooper’s hawk,
bob-whites will take especial care to remain near protective hedge-
rows. Nor are all quail capable of selecting perfect cover, Dr.
Errington has found. In Wisconsin, certain winter territories, which
he studied near Prairie du Sac, are lethal year after year. However
inviting they look to a covey in the autumn, they offer no real pro-
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tection in the depths of winter and in them the bob-whites are
invariably killed off.

To explore the influence of cover requires both ingenuity and
concentration. So little has been done on this subject that the clues
are still small, and many may only be observed as special oppor-
tunities arise. In making habitat studies it is often important to
remember that gales, excessive snows, sleet storms, predation,
agricultural operations, hunting, and pole-trapping all affect the
numbers of birds, and so leave habitats vacant in various degrees.
As a result, most species fluctuate in numbers.

A vacant orchard is no indication that bluebirds refuse to use it.
In 1595, for instance, there were severe winter storms in the south-
eastern states. As a consequence, New England’s nesting bluebird
population was about wiped out, and for two or three years this
species was very scarce in that region. According to E. H. Forbush,
it took ten years before the bluebird could recover its normal
numbers,

An orchard devoid of nesting kingbirds in late June can signify
two things: the orchard does not meet all of the kingbird’s nesting
requirements; or the kingbird population is somewhere below the
optimum. In the case of the bluebird, it might also mean that
starlings have taken over the bluebirds’ place. Statements on
vacated habitats must therefore depend on time, and occasionally
upon experimentation,

For the present, I think, bird watchers would do well to record
the measurable minimum habitat requirements as they are actually
seen in use. Take, for example, the yellow-throated vireo. All books
report it as a tree-dwelling species. Its cover, then, may correctly
be said to consist of trees. Tall trees? Of course. Just how tall? The
books do not say. Nests have been found, according to Forbush,
from 3 to 50 feet above the ground. Here is a hint of the yellow-
throated vireo's preferences—but it is only a hint. No experienced
naturalist would expect these birds to spend the greater part of
even one day at an elevation of only 3 feet. Other questions come
to mind. Must the trees be part of a large forest? In this case, no;
for these fine songsters prefer open woodlands, forest edges, and
even shade trees. Shade trees offer special opportunities to the bird
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watcher. How small a row of shade trees will the vireos accept?
This question might refer to the number of trees available and in
use, or to the average height of the trees under observation. No one
has yet given either answer.

Young shade trees are planted, often in new residential areas.
As small saplings, they can scarcely attract a single nesting species.
But in time, robins, chipping sparrows, and other birds gradually
come to nest in them, Thus, the changing age of the trees, their
increasing width and height would throw valuable light on the
manner of habitat selection.

Farm windbreaks and isolated stands of roadside trees also offer
special opportunities to explore bird habitats. In winter, nests of
orioles and vireos can here be quickly spotted. If the grove is com-
pletely isolated, the number of trees can be actually counted. It
would be interesting, I think, if we could say that 12 sugar-maple
trees, all 75 years old, were sufficient to meet the entire require-
ments of one pair of Baltimore orioles in the breeding season.

Landscape measurements are not a final product of bird watching
but rather a means to an end. That end is a comprehension of
the role of vegetation in bird distribution, There are some persons,
of course, who regard bird study as the mere accumulation of
statistics. Nests are measured, eggs are measured, young birds are
measured, and so on. Facts like these have their place, but unless
they are averaged and interpreted they are so many products of the
Linear School of Ornithology—uncertain, unwieldly, and underdone.

Mention of the Linear School reminds me of a winter'’s meeting
of the Delaware Valley Ornithological Club that I once attended
in Philadelphia. When the program reached the period for discus-
sion of field notes, President Emlen requested that only important
notes be related, since the evening was already advanced and the
speaker had to catch a train for New York. Something of a silence
followed this announcement, and it was evident that each person
was weighing the worth of his recent observations. Finally a young
undergraduate in the rear of the room slowly rose to his feet.

‘I don’t know if this is important,” he began. T'm sure that if it
isn’t, Mr. Street will soon tell me.” Up front, J. Fletcher Street, a
well-known architect, grinned imperceptibly.
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At State College, the young man related, a pair of red-headed
woodpeckers had been seen attacking a red squirrel, Every time
the squirrel would attempt to ascend the tree, both birds would
dive at it, like duck hawks. “They made a great deal of noise,” the
youngster went on, ‘and they would dive to within 6 inches of the
squirrel’s head.”

How about that, Mr. Street? he added, sitting down.

“Pretty good,” said Mr. Street, looking soberly at the ceiling, ‘Our
best previous record was 6% inches!”

Water

As the basis of plant and animal life, the importance of water

- is readily obvious. For many birds it furnishes food (fish, insects,
and crustaceans), shelter (as when diving ducks seck to escape a

hawk), and a place of rest at night (for ducks and sea birds). In

a few exceptional cases, it can almost be said to furnish them nests,

as when black terns and eared grebes lay their eggs on floating

masses of vegetation. Its influence on many species is so apparent

that a number of families are popularly grouped together under

the all-inclusive term of water birds,

The distribution of all land birds is directly or indirectly affected
by water. For some, like the tree swallow and perhaps the pro-
thonotary warbler, it attracts large supplies of insect food. For
others it offers an abundance of vegetative cover. The importance
of this sometimes cannot be appreciated until times of drought.
During "European droughts, winds have blown down masses of
reeds containing the nests of warblers. (In normal times the reeds
were firmly anchored in water.) In one part of Montana, during
the great drought of the 1930%s, the United States Forest Service
reported that Smith's wheatgrass was 13 inches high in 1933, 1 inch
high in 1934, and 15 inches high the following year. The effect on
nesting birds can be readily imagined.

Water is also a very important mechanism that isolates predators.
It is for this reason that many ground-nesting species, like the
gulls and terns, nest on islands. In this connection an interesting
story was once told by Roy Latham, a well-known Long Island
naturalist. For many years, Mr. Latham related, a colony of about
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5000 common terns successfully nested on the mainland at Orient,
New York. The site of the colony had long been a common shoot-
ing ground for local hunters, but the birds suffered little interfer-
ence. Finally the area was made into a public park and all wildlife
given ‘complete protection.” The tern colony at once deteriorated.
Foxes, which for a hundred years had been kept in check, now
increased rapidly. Deprived of the artificial predator control and
lacking the customary isolation of an island, the colony at once
dropped to 500 birds. In another season its numbers were down
to 10.

The effect of water on bird distribution is not always obvious—
until one begins to think about it. Early in the nesting season of
1942, Harold C. Hanson advised me to watch for the close relation
of song sparrows and northern yellow-throats to water. This un-
doubtedly is well known to many observers, but I had never thought
much about it in the East. I droye 5000 miles over the unglaciated
hills of Wisconsin before I found a single song sparrow more than
50 yards from a stream or a single northern yellow-throat more than
150 yards from water. Finally I encountered one song sparrow
nesting in a village. The lawns and gardens there were so well
watered by the residents that I believe the rule still held. Then,
late in July, I recorded 3 yellow-throats singing along the dry
right-of-way of a railroad crossing on the high prairie of Military
Ridge. Their presence on that dry weedy stretch is a mystery that
I now find hard to explain.

Water influences the distribution of many land birds by its con-
trol of the vegetation, Grasshopper sparrows have preference for
dry, rather sparse grass; savannah sparrows prefer thick rank
grasses. The kind of vegetation may reflect the drainage of the soil,
its amount of humus, and a number of other factors.

How much water each species requires for bathing and drinking
has seldom been determined. Many can do quite well without
brooks, ponds, and pools. Some birds have been seen to drink drops
of dew, others have been seen to bathe by shaking vigorously a
rain-soaked twig. Suburban dwellers might add to our knowledge
of this subject by reporting the distances that birds in their neigh-
borhood travel to a bird bath, All records of unusual birds nesting
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in dry sandy regions are especially interesting in this connection.
Hermit thrushes are known to nest in the hot pine barrens of Long
Island. Yellow-throats are found breeding in the dry barrens of
New Jersey. No one knows why. There is something eminently
satisfying in exploring the bird life of barren and desert areas.
The birds are few in number and there is little in the way of
variety. Some avid migration watchers would not “waste’ 10-minutes”
time on the landscape. Yet nowhere else are the laws of life and
environment expressed with such extreme simplicity, and the pat-
tern of bird distribution set forth with such striking clarity.

Singing Perches

The importance of singing perches has long been disregarded in
American bird studies, although Henry Mousley pointed out their
importance in 1919. To understand this feature of bird life, it is
well to recall first why many birds sing. In the breeding season,
most of the males are striving to advertise their presence, and to
warn other males of the same species that a territory is occupied
and will be defended against trespass. To do this in a heavy forest,
woodland species have to sing loudly, like the oven-bird. In fields,
the carrying power of the songster need not be so great, and the
song may be weak, like that of the savannah sparrow.

In order to advertise themselves, many singing birds therefore
take a very conspicuous position, such as the top of a bush or the
upper branch of a tree. Here the meadowlark may display his
yellow breast or the robin his well-known “red.” (These colors may
serve to advertise the presence of the male and to wamn other
males of an occupied territory, but the use of color in most species
still awaits experimental study.)

The height at which birds sing undoubtedly varies, but within
certain limits it is surprisingly specific. This is particularly true in
open places, like fields and prairies. Those three small sparrows,
the Henslow’s, the grasshopper, and the savannah, are quite satis-
fied with singing perches only a few inches higher than the general
height of the surrounding grassland. In the case of the vesper
sparrow, I have found it difficult to make observations where fence-
posts are absent. An occasional male may sing from a stump, and
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I have once even heard one sing from the ground early in the sea-
son. In my experience, all other male vespers have used fences or
very low telephone poles.
Tasre 20
THE INFLUENCE OF AVAILABLE SINGING PERCHES ON BIRD
DISTRIBUTION HAS SCARCELY BEEN STUDIED

Here iz a summary of preliminary observations on the lowest singing perches
that birds will accept. Notes of this kind are best taken in the Held by reserv-
ing cne page in the notebook for each species, These were taken in Wisconsin,
Birds preferring wet situations are marked with an asterisk.

olndigo bunting
Chipping sporrow
12 ft.—| Robin ™ =Field sparrow
B Lark sparrow
11 ft.— Tm:br:c
10 fe.—|
BH—
8 nt.—
i
3 7 ft— Red-wing
1
26—
&
B
;5'. B ft— pru::pnrmw
= Dickeisl
4 ft.— Meadowlark .
i Tobalink
Northern yellow-throat *
3 ft— =
Ehori-billed
22— marsh wren *
Savannnh sparrow *
1 {t.— -
Grasshopper spaurow
Harned lark
=8 Nighthawk
1 ft. 2 . 30 4 0. & I,

Height of ground cover
Both the lark and the field sparrows are species that feed and
nest in low situations but require much higher singing perches.
Indigo buntings are also in this category. As a result, this latter
species regularly nests in woodland clearings or along forest edges.
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Since these birds also fmquentl}' sing from t{-:Iuplmnu lhi}les and
wires, 1 once asked myself if the l'{.'h-i_ﬂmlm l]ulv ever {:ump!etfiy
became a substitute for a tree. It took time to settle that question,
but eventually, on a Wisconsin prairie, 1 found a pair of indigo
buntings that had no trees for hundreds of yards around them. Just

TanrLe 21
HOW THE SINGING OF RED-EYED VIREQS VARIES

Red-eved vireos sing little in the early hours of the morning. At other Hmes
the amount of song seems to vary with wind conditions, temperature, and
clondiness. Here are the number of males found singing as the author traversed
their territories on a study area at Yonkers, New York. Counts for two years are
included; in one (1937} 16 males were present; in the other (1935, dates
marked with an asterisk) 18. The hours are Eastern Standard Time,

Date Start of eruise Elapsed fime Males in song
May @ T am 1 hr., 50 min. G295
May 16 6 am. 2 hrs. 50%,
May 23 5:45 a.m. 2 hrs., 42 min. 695
May 24* 7:30 a.m. 2 hrs. 839,
June 1* 435 a.m. 1 hr., 55 min. 0%
June 1* 6:30 a.m. 2 hrs., 20 min. T2%
June 2 505 a.m. 8 hrz., 35 min. 220
June 2* 3:45 a.m. 5 hrs., 15 min. 67 %
Juns 4 6:26 a.m. 1 kr., 52 min. 355
June 7* 5:40 a.m. 2 hra., 30 min. TROE
June 19* 5:30 p.m. 2 hrs., 30 min. 28%
June 20 5:45 a.m. 2 hrs., 45 min. 76%
June 26 6:15 a.m. 3 hrs. i
June 27 8:00 g.m. 8 hrs., 30 min, G249,
June 28* &:15 p.m. 4 hra., 30 min. T2

average for all trips 685,

as a bird box is often needed to attract house wrens to a garden, so
these telephone poles made it possible for the buntings to nest in
this situation. Whether or not the fencepost serves the vesper spar-
row in the same manner has not yet been verified.

Among woodland birds, the importance of singing perches is
probably less significant. It is known that forest birds often have
favorite song perches from which they do most of their singing,
How the average height of these varies from pair to pair or from
species to species has never been determined. On some occasions
birds have been found to occupy three-dimensional territories—one
pair keeping to the upper canopy of the forest and another pair of
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the same species living directly below. 1 once suspected that this
tenement kind of existence was applicable to two pairs of rvnl-n}ferl
vireos on my study area, but I never could be absolutely sure.

Sometimes a naturalist ean have a good deal of fun pointing out
the PEI‘CIIL‘S that birds will mount to sing, This is fairly easy in
fields and meadows, although extremely difficult in woodlands.
When the moving-picture industry first developed sound films, one
company decided that recordings of bird song would be the most
dramatic demonstration of its newly found abilities. It was the
right season of the year for this undertaking, and two top-ranking
cameramen were sent to scour the cmmtr}rsidm Near the end of
their field work (some two weeks, as I remember) the two experts
had to admit their failure. They had cruised hundreds of miles of
rural roads, but not a single bird’s song had been recorded. In
desperation the two men drove to Ithaca, New York, and appealed
to Dr. Arthur A. Allen, Cornell University’s professor of ornithology.
If they only could get one species on their sound tract, the camera-
men confided, at least some of their reputation would be salvaged.
To Dr. Allen this did not seem like a difficult problem. Directing
the sound truck to some brush along a roadside, he told the two
explorers to set up their equipment. There were no birds singing
at the moment, but this did not seem to matter to Dr. Allen,

If you will focus your apparatus on the top of this bush,’ he
predicted, ‘you ought to get a fine recording of the song sparrow.’

Completely baffled by this time, the harassed cameramen fol-
lowed directions. They had not long to wait. As soon as their activ-
ity subsided, a male song sparrow rose to his favorite singing perch.
For the motion-picture men, the quest had ended. For Dr. Allen
a new career was just beginning. The appendix of this book de-
seribes the superb recordings of bird songs that he has since com-
pleted.

Other Factors in Habitat Selection

Several elements in habitat selection, already well emphasized
by other authors, remain to be mentioned. Among these is the kind
of anchorage that birds demand for their nests. Robins, for instance,
require a firm foundation, like the crotch of a tree or the ledge
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of a porch. Quite in contrast, Baltimore orioles want a hanging
structure of twigs. In an interesting little book on this subject,
William J. Beecher (see appendix) declares that the vegetation
substrate is of primary importance in determining the local distribu-
tion of l'rl'cc'dillg birds. Substrate, to Mr, Beecher, embraces various
physical characteristics of vegetation. Some of these are used by
nesting birds to anchor their nests, others for weaving the nest
itself, still others for cover. In habitat analyses, each of these ele-
ments deserves separate consideration by the bird watcher.

It seems not unlikely, for instance, that nest anchorage is an
important factor in the selection of habitats by some species, but
it must only limit others to certain broad classes of vegetation. A
red-eyed vireo requires a small horizontally forked twig of a
deciduous tree. Mr. Forbush reports that this species may nest as
high up in a tree as 50 feet. I once found a nest only 2 fee: off the
gmund. Nest substratum, therefore, may be quite important to
each pair but distinetly unimportant in the eyes of a naturalist,

Last year, my wife and I were surprised to find six red-wing
nests in a timothy field in the Mississippi valley. We had seen hun-
dreds of seemingly similar fields in the past but those had been
devoid of red-wings. Intermixed in the timothy were occasional
plants of dock. Their strong stems made a sufficiently sturdy
foundation for the red-wings™ nests. A neighboring pasture was ex-
tremely swampy and excellent for foraging, How necessary the
adjacent high-tension wires were as singing perches I could not
determine, but apparently some combination of factors like these
accounted for the presence of the red-wings.

If habitat studies are to be completely successful, they will have
to include, I think, a large series of nests and give equal considera-
tion to each of the various elements in habitat selection. Many
interesting variations in nesting behavior can then be brought to
light. In the New Jersey oak barrens, brown thrashers have been
reported as ground nesters. In the timothy field, mentioned above,
one female red-wing did attach her nest to the fragile stalks of
timothy. In this latter case, every other nesting requirement was
presumably satisfied. However surprising these exceptional birds
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are, they may help us in the end to evaluate the use of substrate in
the nesting activities of each species.

How much emphasis birds place on roosting is another unsettled
question in habitat selection. During the winter it may be quite
important. I am inclined to think that birds pay much more atten-
tion to the selection of their roost than most writers have led us to
suspect. On the porch of my office, an ancient electric-light fixture
offers an excellent roosting place in the ceiling for English sparrows.
In November it was frequently visited during daylight hours by one
or more sparrows that were settling into their winter routine. This
roost was selected, I feel sure, at mid-day, and not by any last-
minute activity. A great deal about the individual habits of roosting
birds is still unexplored. How often they visit the roosting site each
day, how far they travel in winter to their roosts, how often they
shift the site during the winter, the spring, and the summer, how
birds select a night roost on migration—these are some of the in-
teresting aspects of this subject that merit the attention of the
bird watcher.

As this chapter has already shown, birds have many environ-
mental requirements during the breeding season. Sometimes these
can be satisfied by a homogeneous block of vegetation, such as a
pine plantation or a grassy meadow. More frequently they are met
by several plant types. A pair of mourning doves, for instance, may
nest in an apple orchard where hay is also being grown. For food
the birds can repair to other cultivated fields, For dust baths they
might visit a near-by road. Being creatures of great mobility, mourn-
ing doves can utilize these scattered places with facility. To other
birds, access to a variety of environmental types may be a much
greater problem.

Partly as a result of this, or perhaps because border vegetation
is generally rich in character, many birds tend to nest near the
edge of certain habitats. Some nest on the edge of fields, or in
hedgerows, or along roadsides. Others nest on the edge of forests,
along woodland paths, or in small woodland clearings. In his book
on Game Management (described in the appendix), Aldo Leopold
has called this tendency the ‘edge effect.”

Edge in this special sense has sometimes been confused with the
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boundaries of study areas. Actually it is used to represent those
lines in a landscape where an animal can obtain simultaneous access
to more than one type of environment. The edge effect is so impres-
sive in many game-bird studies that Professor Leopold was once
led to postulate its existence as a law of dispersion. In a given
area, he declares, the potential density of game of low mobility will,
when two or more tvpes of environment are needed, be roughly
proportional to the sum of the type peripheries. In other words,
where two or more types converge, the length of their mutual
boundaries should suggest the maximum number of territories avail-
able for nesting birds. Up to the present, stalistical proof of this
statement has not yet been accumulated. On an extensive marsh,
which Mr. Beecher studied in northern Illinois, the actual nesting
density is said to increase in each plant society directly with the
number of feet of edge per unit area. As this is written, only an
incomplete report on this extensive nesting study is available.

Although its effects are noticeable, Professor Leopold points out,
edge does not lend itself too well to significant measurements.
What looks like edge to us may not be edge to birds. Many species
have special requirements, and—as Table 20 implies—different spe-
cies probably require different combinations of environment during
the breeding season. During 1937 and 1941 in Westchester County,
New York, I was able to study the effect of edge on two wooded
census strips, each 100 yards wide and 750 yards long. Although
one strip was dry and situated on top of a ridge, it contained 15
per cent more nesting birds than the one near by which bordered
a reservoir. Actually the dry strip contained more clearings and
hence more edge (see Table 22).

It can be seen that there are many elements making up a bird's
habitat. Which factor is most important? At this stage of our knowl-
edge, it is best not to generalize. Peregrine falcons (duck hawks)
give great emphasis to cover; but on at least one occasion they have
nested in a barrel on a marsh in California, Here, I think, food was
the deciding factor. In arid country, peregrines are replaced by
prairie falcons. Cover is still plentiful, but food, water, or perhaps
climate then limits their distribution. It would seem likely that, for
a given species, the critical factor in habitat selection varies from
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one region to another, and that even in a single locality it might
change over a period of years.

In many species there is a strong attachment to locality, once
the adult birds have nested for the first time. T have known red-
wings to nest persistently in an area for several years after their
swamp had been drained and the cattails obliterated. Breeding-
bird censuses by Wendell P, Smith have likewise shown that wood
warblers returned to their old nesting grounds in New England

TavLe 22
THE ‘EDGE EFFECT' CAN INCREASE THE DENSITY OF BIRD LIFE
A two-vear study of the nesting birds on two strips of woodland in southern
New York is summarized here to show how a mixture of habitats can increase
the density of bird life. Actual measurements of the boundaries {edges) of
the clearings in these 15-ncre samples gave, however, only a slight suggestion
of the different densitics encountered.

Average number

of pairs Length of edge
Dry strip near top of ridge 45 (545%5) 850 yards (B857)
Somewhat rocky strip along reservoir a8 (405 400 yards (329

83 100% 1250 yards  1009%

after their forest habitats had been partially destroyed by the
great hurricane of September 1938. In a few years these adult birds
disappear, usually, 1 think, through death. Since no young birds
take up territory in the altered environment, changes in the num-
bers and kinds of birds may not be marked. The response of some
species to habitat destruction is often delayed in this manner. It
might be likened to the reluctance of farmers to abandon lands
that have become obviously unfit for agriculture,

Under natural conditions, a great many habitats change over a
period of years and, as a result, shifts and changes in bird life are
constantly taking place, These bring us to the concept of succession,
one of the most fascinating aspects of nature.

Succession in Bird Life

No naturalist can fully appreciate the changes taking place in
the bird life of his region until he possesses a working knowledge
of the local sequence of habitat changes. All too often these are
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completely overlooked by ornithologists, although their importance
is fundamental to an understanding of both zoilogy and conserva-
tion,

Several habitat successions lend themselves well to study by bird
watchers, In some regions, these successions are rcluiivuly simple,
as when a plowed field reverts to prairie. In other regions, succes-
sions may be fairly complex.

SIMPLE PLANT SUCCESSIONS

Whenever a field or cutover area grndual]}' reverts to forest, an
orderly sequence of plant communities takes place. Many of these
communities attract different species of birds. In the beginning, the
field-loving species give place to the brush dwellers. The brush
dwellers in turn are succeeded by certain woodland birds. As the
forest matures, it attracts additional species like the wnu-dpecl:ers,
and so the succession continues until the mature forest is reached.

Temporary stands of oak or aspen may precede the growth of
pine; or pine may first occupy a field and later be followed by a
deciduous forest. A great many plant successions are known to
botanists, but up to the present only a few have been studied for
their effect on bird life.

It should be said in passing that studies of the succession of
bird life in a sequence of plant communities are (at least for the
present) best confined to events during the breeding season. It is
then that the habitat preferences of birds reach their highest degree
of rigidity. During their migrations, birds greatly relax their habitat
requirements, and in the winter ﬂ':ey may dwell in environments
that have little resemblance to their summer homes. Myrtle
warblers, which nest in the northern coniferous forests, may be
found in many types of deciduous trees and shrubbery while they
are migrating. In winter, along the coast of the middle Atlantic
states, they almost exclusively resort to bayberry bushes—a far
ery from their summer homes in Canada.

As a simple example of succession, mention might be made of
the open aspen and birch woods community that Charles C. Adams
once described for northern Michigan. Here dwell slate-colored
juncos, oven-birds, white-throated and chipping sparrows, red-eyed
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vireos, flickers, and Wilson's thrushes. As these woodlands increase
in age, the deciduous trees are gradually replaced by conifers. New
birds come in and in the final stage of succession (often called the
climax), black-capped chickadees, golden-crowned kinglets, red-
breasted nuthatches, Canada jays, white-winged crossbills, and four
kinds of woodpeckers (downy, hairy, pileated, and Arctic three-
toed) are residents of the mature balsam-spruce forest.

A relatively simple succession in Maine, following the complete
cutting over of the mature spruce forest, has recently been de-
scribed by Roger T. Peterson in Audubon Magazine. The rough
outlines of this sequence of bird communities may be summarized
as follows:

1. Fields:
Savannah sparrow
Bobolink
a. Where wet and brushy:
Northern yellow-throat
Song sparrow
2. Low brush:
Towhee
Field sparrow
Nashville warbler
Chestnut-sided warbler
3. Birch and aspen:
Oven-bird
Redstart
Red-eyed vireo
Ruffed grouse
a. With mixture of small evergreens and deciduous trees:
White-throated sparrow
Hermit thrush
Solitary vireo
4, Evergreens dominant:
Magnolia warbler
Myrtle warbler
Olive-backed thrush
5. Later stage:
Blackburnian warbler
Black-throated green warbler
6. Climax spruce:
Golden-crowned kinglet
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Cape May warbler
Bay-breasted warbler
Several woodpeckers
Of even more interest is the bird succession in a I'I‘JE![ﬂE‘-]J{-‘E‘C!l
forest which Lawrence E. Hicks has reported from northeastern
Ohio. This surpasses other analyses in its details, and it may well
serve as a model, until a better one is found, for similar studies
in other regions.

1. When sprouts and seedlings are from 1 to 10 feet high, and
there are large open spaces between the crowns, 5 species of
birds predominate:

Indigo bunting Blue-winged warbler
Field sparrow Chestnut-sided warbler
Red-eyed towhee

In moist areas at this stage, the northern yellow-throat is also
found.

2. From about 10 to 18 or 20 feet, when the forest crown converges
and slowly closes over, and humus begins to accumulate, the
species above begin to disappear and are replaced by the

following:
Robin Rose-breasted grosbeak
Red-eyed vireo Goldfinch
Oven-bird : Least flycatcher

3. At 20 to 30 to 40 feet, when herbaceous plants have developed
on the forest floor (and in certain localities, young hemlocks
have sprung up), the second group of species continue, while
several new birds come in:

Ruffed grouse Blue jay
Scarlet tanager Slate-colored junco
Elack-capped chickadee

4. When the forest is 30 to 50 feet high, smaller trees are shaded
out and die. The black-throated green warbler now appears
and, in some areas, the blue-headed vireo.

5. At 50 to 60 feet, many large dead trees are present in the forest.
The rose-breasted grosbeak now drops out and a large number
of new species of birds are now found for the first time. These
include the following:

T — e
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Wood thrush Downy woodpecker
Hairy woodpecker Crow
Magmolia warbler Veery

and in certain areas:
Black-throated blue warbler Blackburnian warbler

6. When a mature forest finally develops, from 65 to 90 feet in
hcight, with numerous old stumps and logs, the herbaceous
plants are shaded out by a considerable amount of under-
growth. The habitat becomes modified here and there by
storms, windfalls, and upturned roots. Three species disappear:

BRobin Ruffed grouse
Chickadee

Three others appear for the first time:

Wood pewee White-breasted nuthatch
Hooded warbler

A few years after Dr, Hicks reported this sequence of bird life,
A. A, Saunders described a similar succession in the same kind of
forest at Alleghany State Park, some 80 miles to the east. Although
Mr. Saunders’ statements are more cautious and represent tentative
conclusions to a certain extent, his succession follows Hicks™ almost
bird for bird. .

Does this mean that each type of woodland has its characteristic
bird life? Perhaps yes, but there are other factors influencing the
distribution of bird life, Both Hicks and Saunders worked in maple-
beech forests containing a mixture of hemlocks. Both reported cer-
tain species that are northern in their distribution, like the slate-
colored junco, the magnolia warbler, and the blackburnian. Sixty
miles to the southwest of Ashtabula County, where Hicks made his
observations, Mr. and Mrs. R. E. Clisby have more recently been
conducting a breeding-bird census in a climax beech and sugar
maple forest. Here the northern influence is missing; there are no
hemlocks, and the northern birds are absent. Red-bellied wood-
pe-:lters, Acadian flycatchers, and tufted titmice all give testimony
to a southern fauna. Although the woodland type is essentially
the same, 60 miles is enough to bring out a new emphasis in the
resident bird life.
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In setting out to discover the succession of bird life in a given
region, the student need not wait, of course, until a field has
actually grown up into a mature forest, At Star Island, Minnesota,
it was once estimated that the forest IL‘{ILIEL’{."{I 500 years to reach
its climax. Under ordinary circumstances, this period is much less,
but it is still beyond the lifetime of the average naturalist. In many
regions different-aged woodlands can be readily spotted, their bird
life noted, and a synthetic picture of succession put together.

No consideration of succession is complete without some word
about the changes in the c'lensit_v of bird life that must take P]ace.
Mr. Saunders believes that, as the forest crown rises in height, there
is a parallel increase in the density of breeding birds. Thus, the
greatest density is found in the climax woodland, which in effect
has the greatest volume of habitats available for birds. He suggests
that the original forest in Alleghany State Park, New York, perhaps
contained about 15 per cent more birds than are now present there
in the second-growth forest. On the other hand, from 15 to 20
species present in the park today would have been absent in the
virgin forest, or found there in greatly reduced numbers.

TOPOGRAPHIC AND PLANT SUCCESSIONS

A slightly more complex sequence of habitats involves changes
in topography as well as in plant life. In many coastal regions, tides
and storms are constantly destroying sandy islands, or changing
their shapes, or building them up. Wind and wave action have been
known to shift barrier beaches as much as 18 feet every year.
Beaches may be extended for miles, or islands created where shoals
once existed.

These landscape changes are accompanied by equally interesting
changes in bird life. On Long Island, the initial stages are fairly
evident, once the new land is free from high tides and from human
interference. A new sandy area along the ocean shore is usually
first occupied by piping plovers. These pioneers are frequently
accompanied by least terns, less frequently by common temns, and
only occasionally by black skimmers (which invaded that part of
the coast in the 1930's). With the early growth of beach grass, com-
mon terns tend to increase in abundance; piping plovers and least
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terns tend to decrease. Roseate terns or herring gulls may come
in at this time. As grass begins to dominate the landscape, it at-
tracts savannah sparrows, and the pioneers dwindle in numbers or
shift to the edge of the vegetation. Roseate terns and herring gulls
may temporarily increase, although the gulls (when present) usu-
ally manage to drive off the smaller terns. The beach grass is
eventually followed by shrubs like the bayberry. The colonial
nesters are now entirely eliminated and a new community of birds
takes over. The northern yellow-throat now predominates; catbirds
and song sparrows appear for the first time, In many localities this
is as far as the succession ever gets. The accumulation of humus is
extremely slow, and the sea may at any time take back what it
once created. Later stages involving the development of a pitch
pine forest should not be very difficult to observe and study at
points on the Atlantic coast.

Topographic successions also occur in many inland communities
where lakes and ponds are filling up with organic and inorganic
debris. These often encompass long periods of time (many hun-
dreds of years in some cases) but they enable us to predict with a
fair degree of accuracy the future changes in the bird life of cer-
tain localities.

A very interesting analysis along these lines was once offered by
Charles C. Adams as the result of a study of the wildlife communi-
ties at Isle Royale, Michigan. There, in Lake Superior, the aquatic
plant communities are first inhabited by herring gulls, common
loons, Americarr and hooded mergansers, and by pied-billed grebes.
As marsh lands are slowly built up, American bitterns, lesser yellow-
legs, marsh hawks, and swamp sparrows become the residents. With
the growth of alders, cedar waxwings, white-throated sparrows, and
redstarts come in. Later, as the bog-forest becomes continuous,
these birds diminish in numbers and finally disappear, their places
being taken by chickadees, Canada jays, golden-crowned kinglets,
yellow-bellied flycatchers, and white-winged crossbills.

The plant and topographic successions just discussed are so inti-
mately connected with our local birds today that they deserve a
prominent place in every regional bird book. The theory of suc-
cession in bird life is not new. It was known to Adams as early as
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Tanre 23

THE PROBABLE SUCCESSION OF MARSH BIRDS IN THE FOX
LAKE REGION, ILLINGIS

Given time enough, successive plant communities can fill up a small lake and
change it to a field or forest. Each plant community tends to attract certain
kinds of nesting birds. Here is the most detailed bird succession ever worked
out in America. It was recorded by a young commercial artist, William J.
Beecher, whose observations were limited to week ends. This table, adapted
from Beecher’s interesting book, lists the birds in the plant societies in which
they nested, with the densities calenlated for 10 acres of each community.

/uclmwnu:
Red-wings

12
6 Pied-billed grebes
3 Prairic marsh wrens
3 Least bitterns
3 Black tems
CATTAILS —_ LAKE EEDGE
50 Red-wings =7 28 Prairic marsh wrens
11 Least bitterns 28 Bobolinks
10 Florida gallinules 11 Red-wings
5 Prairic marsh wrens 9 Som rails
4  American coots 7 Lenast bitterns
3 Black tems g %Iingdnﬂs =55
1 Swam orida gallinules
— e 4 Meadowlarks
64 2 Black terns

MIXED SEDCE

4  Prairie marsh wrens
3 Short-billed marsh
Wrens
I/2 Swamp sparrows
1 Song sparmow
LR, 1 Northemn yellow-
11 Red-wings throat
11 Sora rails 1 Bobolink
4 Swamp sparmows 1 Sora rail
Y 3  Short-hilled marsh 1 Fheasant
WILLOW TINCEETS Wwrens —
conzed 2 Song sparrows 14
g gnhms Fckies 2 Prairic marsh wrens
12 Downy woodpeckers ——1 Northern yellow-throat
9 Mournying dmp-: [BII“‘*‘“"‘“E‘:‘& teal
dfinches 1 | Pheasant
: g:(’._w,-m Henslow's sparrow
3  Flickers FE FRAINIE
8 Cowbirds i
105

Condensed and adapted from Nesting
Birds and the Vegetation Substrate. 1942,
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1908, but his brilliant work at that time was virtually disregarded
by bird watchers for a quarter of a century. The exploration of bird
life along these lines is still in a pioneer stage. It requires thinking
by the naturalist, and notes taken in the field on the many plant
communities that attract characteristic communities of birds.

In some regions very elaborate plant successions have already
been worked out by botanists. Sometimes these are made up of
plant societies too small in extent to have a significant effect on
bird distribution. Others may be characterized by differences that
are of no importance to birds. Yet many provide suggestions and
theories that can be tested in bird watching. Plant successions are
now listed in modern American books on plant ecology, and newly
recorded ones can be found from time to time in the pages of two
periodicals, Ecology and Ecological Monographs.

CLIMATIC AND GEOLOGICAL SUCCESSIONS

The greatest changes in bird habitats have undoubtedly oecurred
in geological time. For the most part these are only of historical
interest today.

As the last glacier retreated northward, there ensued in its wake
an orderly sequence of progressively warmer climates in the north-
ern portions of the United States. The first of these permitted the
existence of a great expanse of tundra in the wake of the ice-cap.
In time, the tundra was replaced by fir trees. These were followed
by a forest of spruce, and by pines, and finally by the deciduous
forests that are present today.

The succession of bird life that accompanied these changes in
habitats can now only be conjectured. In all likelihood, the north-
ern states were once inhabited by nesting redpolls, numerous shore
birds, gyrfalcons, and snowy owls. As firs and spruce took over
the landscape, pine grosbeaks probably came in to breed along with
birds like the northern shrike and the great gray owl. Eventually
these were replaced by a new community composed (presumably)
of spruce grouse, three-toed woodpeckers, hawk owls, and many
small species like the kinglets. As the climate gradually grew
warmer, the conifers gave way to deciduous trees and an entirely
different avifauna, much like the present one, occupied the forest.



SUCCESSION IN BIRD LIFE 115
Farther south, still other birds, like the Carolina wren, the mock-
ingbird, and the summer tanager, marked an additional stage in
t]'IE E'LIDCL"ESi[]“.

Geologically speaking, this succession is relatively recent, but to
most bird watchers interest in it is confined to those regions where
a few relicts of these former habitats are still present. In the Mid-
dlewest these are represented by hundreds of scattered tamarack
swamps, which are rapidly being lumbered and drained. (At the
present rate of destruction, they will soon disappear forever.) Other
relicts are stands of hemlocks and slﬂmgnum bngs far south of their
normal range. For the most part the former bird life of these habi-
tats has already disappeared, although occasionally they attract
nesting birds like black-throated green warblers, blue-headed vireos,
and brown creepers beyond their regufﬂr limits of distribution.
Many relicts are now too small in extent to have any appreciable
attraction for birds. In the winter, however, they are often the best
places to loock for rare stragglers from the North.

LAND-USE SUCCESSIONS

Other studies in local distribution can be correlated with the use
of land by man. In western Wisconsin, once the home of the
prairie chicken, the silt loams of the tableland lent themselves well
to agriculture. Inevitably the prairie chickens gave way before the
plow and the gun. Today they breed on the sandy soils in the
center of that state, Similarly, in the southeastern states, repeated
fires have left a covering of conifers in complete possession of the
landscape. It is said that if fire is ever eliminated, a deciduous
forest will reoccupy much of that country, The ensuing changes in
bird life are not hard to imagine.

In the Middlewest, I have seen bank swallows breeding at one
place because of accelerated soil erosion. Topsoil had been washed
off the neighboring hills and had raised the floor of the valley by
about three feet. Ensuing rains had cut a channel through the fill,
leaving a bank for the swallows.

The cattle country, in which I have had no field experience, must
offer many interesting examples of the effect of overgrazing on bird
distribution. Farther east, in Wisconsin, the changes caused by
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grazing in a woodland are particulurly noticeable, When cattle
first begin to graze a forest, the underbrush starts to disappear.
Continued grazing finally eliminates all undergrowth and seedlings.
The culmination of this stage marks the disappearance of ground-
dwelling birds, like the ruffed grouse, the northern yellow-throat,
the oven-hird, the indigu hunting, and song sparrows nesting :110115;
the edge of the forest.

In the second stage of forest degeneration, the soil becomes im-
packed, grasses are replacing the former litter on the forest floor,
trees begin to die here and there, and the forest canopy is opened.
The ensuing changes in bird life are complex. Woodpeckers appear
to increase temporarily, while other birds, like the red-eyed vireo
and redstart, begin to decrease with diminution of the forest canopy.
The robin replaces the wood thrush. Crested Hycatchers seem to
diminish in numbers. Yellow-throated vireos and Baltimore orioles
increase. Bewick’s wren invades the area during this period.

The next stage of grazing witnesses an almost complete destruc-
tion of the woodland community. Trees still survive in a few
clumps. Robins are still left; bluebirds, starlings, killdeers, meadow-
larks, and lark sparrows have now come in. Typical woodland birds,
like the red-eyed vireo and the redstart, are gone. Here and there
flickers and warbling vireos persist. Continued heavy grazing finally
eliminates even the tree-nesting species, and in the end only kill-
deers, prairie horned larks, and nighthawks can occupy the land-
scape.

Land-use successions may include changes brought about by
irrigation, by drainage, by dredging, and by the damming of rivers.
Usually these involve relatively rapid changes in bird life, which
can be compared and contrasted from one year to another. Census
methods may be used as the occasion requires, but the greatest
value to the records thus accumulated will come from the careful
use of the same census technique over a period of years. In some
localities a study area can be easily selected. In others a cruising
technique may be more advisable. Each can give a clear picture
of the changing character of the bird life, the cruise-type emphasiz-
ing the variety of species and the census area yielding the most
accurate densities.
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Life Zones and Forest Types

Most regional bird books discuss the distribution of breeding
birds in terms of faunal zones. In the western states and in the
mountainous regions of the Americas, these are especially notice-
able. As one climbs to a high altitude, the vegetation is seen to
change and with it are corresponding changes in bird life. These
zones are given names, like the Carolinian zone, the Canadian zone,
and the Hudsonian zone,

In recent years a good deal of criticism has been leveled at the
concept of faunal zones. It has been said that the original zones
were based on erroneous calculations of temperature, and that
birds primarily respond to types of vegetation. Thus, it is claimed,
bird life is distributed according to the deciduous forest, the co-
niferous forest, the tundra, and so on.

It seems likely that much can be said for both these schools of
thought, and that both have their weaknesses. Some ornithologists
like to believe that the faunal zone still identifies a definite group
of birds regardless of how the zone is relabeled. But sometimes even
the same zones are used to refer to different species in different
regions. In Wisconsin I might report that Carolinian birds are
breeding in La Crosse County; and in New York I might say the
same thing about the breeding birds of Westchester County. The
same statement would refer to some entirely different species. To
call all of them birds of the deciduous forest and let it go at
that is scarcely any improvement on the old conceptions of dis-

ibution.
O Tasre 24
CAROLINIAN ZONE BIRDS DIFFER FROM ONE REGION
TO ANOTIHER

Generalizations about the zonal distribution of birds are subject to many ex-
ceptions. All of the fallowing species breed in the deciduous forest and are
said to belong to the Carolinian zone. Yet the birds listed for La Crosse County
do not breed in Westchester, nor are those listed for Westchester County
known to breed in La Crosse.

La Crozse County, Wisconsin Westehester County, New York

Bewick’s wren Carolina wren

Bell's vireo White-eved vireo
Prothonotary warbler Worm-eating warbler
Blue-gray gnateateher Kentueky warbler
Red-bellied woodpecker Hooded warbler
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The theory that each major type of forest has its own character-
istic community of birds would meet its most critical test if blocks
of coniferous woodland could experimentally be taken out of their
natural l‘[l]lgE and set []{J“’i] in some more Sﬂuthﬁfﬂ environment.
The cost of such a transplantation would be enormous, and—as a
matter of fact—completely unwarranted. Nature has already per-
formed the task for us. In many parts of the so-called transition
zone, relict tracts of hemlocks, pines, or tamaracks still exist. I have
frequented one of these for nearly 20 years—a mature stand of
hemlocks covering several hundred acres in the New York Botanical
Cardens at Bronx, New York. During this entire period, this
coniferous forest has never once attracted a single pair of so-called
coniferous-nesting birds.

To the bird watcher, all these theories might well be left to
authorities who have the time to map carefully the distribution of
many species. Ornithologists will agree, I think, that within certain
rather wide limits, birds are not interested in the species of trees.
During the nesting season they have many requirements. Each
species has its own degree of flexibility, This may be very wide, as
in the case of the robin, or narrow, as in the case of a crosshill,

The possibilities for explorations in bird distribution are seen to
include many approaches. In every case careful note-taking is neces-
sary. A day’s hike might cover a score of different communities for
birds. As a result, a score of different bird lists are possible. It is on
such oceasions that the old-type field card exhibits its strength and
weakness, It does permit the quick recording of birds in a single
habitat, but not all observers can afford to use 20 cards on a single
trip. It is in this respect that a pocket notebook shows to advantage.
Field notes can be taken on different communities, on different
factors, or on a single species. At home the pages can be torn out
and transcribed or pasted onto more permanent sheets in loose-
leaf notebooks.

As his studies in bird distribution progress, every bird watcher
will find stimulating ideas in the literature that has been published
by workers in other fields. Local soil maps take on a new signifi-
cance when one is interested in bird distribution. Geology textbooks
offer basic ideas. Periodicals on plant ecology contain unsuspected
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suggestions. The distribution of birds is seen to be an expression
of climate, landscape, and land use, interrelated in complex ways
with the psvchological requirements of a species and often reflect-
ing a condition in its population. In the last century of American
ornithology, only the main outlines have been sketched in. The
field is now wide open for exploration.

."‘;‘E.’_Qf]. .



CHAPTER FIVE

The Romance of Burd Banding

Bmp stupy in America has witnessed two revolutions within the
past half century. The first of these, the substitution of field glasses
for the collector’s gun, around 1800, has already been described.
Of even greater importance has been the inauguration of systematic
bird banding about 1920. It has now become possible to study the
individual wild bird under natural conditions, to trace it on long
migrations, to identify it after long absences, to compute its age,
and even to study its heredity. No other class of animals can now
be watched under such superb conditions in the wild.

The Beginnings of Bird Banding

Like the development of field identification, appreciation of the
value of banding has not been developed overnight. Early in the
nineteenth century, Audubon placed silver wires around the legs
of two fledgling phoebes. After the passage of a year, he had the
satisfaction of seeing them again in the same locality. Many dec-
ades later a lightship captain fastened a small box (with a message

120 .
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inside) around the neck of a tired duck hawk that had sought
rest on his vessel off the capes of Hatteras. Within a few weeks,
this unfortunate bird expired in an emaciated condition on the
coast of Florida,

Marking birds is no longer so haphazard. The basis of our
present tcuhniqu{-} was worked out by a Danish schoolmaster, who
placed aluminum rings on the legs of starlings, white storks, Euro-
pean teal, and several birds of prey. Measured by present-day
standards, Hans Mortensen’s work would scarcely startle a museum
curator, but in 1899 his report echoed throughout the omnithological
world.

In 1903 the ringing of birds was begun at the famous migration
station of Rossitten in Germany. When one of its banded gulls was
subsequently found in France, there was much debate by the
natives about what the band could possibly mean. By some it was
thought that the ring had been attached by a shipwrecked sailor
from a vessel named Rossitten; by others it was regarded as a token
sent by a sentimental maiden to her lover who kept a bird shop.
Not long after, when a Bulgarian shot a spotted eagle, banded
with the number 1285, the local press carried a report of a bird
over 600 years old.

In our own country, scientific bird banding was inaugurated
by Paul Bartsch, a well-known conchologist whose hobby was bird
study. During 1902 and 1903, Dr. Bartsch ringed over 100 black-
crowned night herons in the District of Columbia. For two dec-
ades, the new method of bird study led an uncertain life. Bands
were somewhat expensive and no one knew quite what to band.
Organizations like the Smithsonian Institution, the American Orni-
thologists’ Union, the New Haven Bird Club, the Linnaean So-
ciety of New York, and the American Bird-Banding Association
strove to keep up with the mountain of clerical details that were
inevitable as the program grew.

By 1919 the success of this new type of bird study was well
established and the United States Bureau of Biological Survey
(now the Fish and Wildlife Service) assumed entire responsibility
for supplying all bands and keeping records. This was followed by
an agreement between Canada and the United States to use a com-
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mon set of numbers. Banding had now come of age. Its future, in
North America at least, was permanently assured.

Most of the growing pains of bird banding are now forgotten,
but one of them, related by Frederick C. Lincoln, deserves recount-
ing. This concerned the early efforts of the Government to obtain
a source of bands. When the Service first took over the program,
practically every manufacturer of aluminum smallware in the
United States was approached for bird bands without success.
Finally, as its supply was nearly exhausted, the Government placed
an order in England. When the rings reached America, a typo-
graphical error had resulted in a startling legend. Instead of
Biol.Surv.,, Wash.,.D.C." the finder was advised, in elfect, to Wash,
Boil, and Surv.

The methods of banding are very simple. A small aluminum
band is E:ll’EfU]l}" fastened to the ]Eg of a bird that USuaﬂ}' has
been found in a nest or caught in a trap. This ring may bear some
number such as 43-273829 and some description such as ‘Notify
Fish and Wildlife Service, Wash., D.C.” When a banded bird is
“found somewhere and its number forwarded to Washington, the
finder receives a thank-you card stating when and where the bird
was banded, and the bander is notified of the place and date of
TECOVETY.

The homely origins of American bird banding have done much
to retain this branch of bird study for enthusiastic laymen. I know
of no museums that operate trapping stations. Among the universi-
ties, banding generally varies according to the particular problems
on which graduate students are working from time to time. Govern-
mental agencies remain dedicated to game birds. Banders now
count among their numbers lawyers, civil engineers, Physician.-s,
farmers, men from nearly every walk of life. They are exploring
the birds” world with a sureness and a thoroughness undreamed
of by Audubon and the early ornithologists. Throughout North
America, they have helped to band over 4,000,000 birds in the

last 20 years, and to accumulate some 260,000 records of returns

and recoveries scattered over 4 continents.
Since its inauguration, bird banding has been marked by pe-
riodic improvements. These have tended to divide the movement
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into three stages. The first was the ringing of fledgling birds; the
second was the trapping of adults; the third was color marking.
Their relative advantages and disadvantages, which will now be
discussed, should be clearly understood by every bird watcher.

The Ringing of Fledglings—the First Phase of Banding

Enr]y in the histm}r of b:mciing, thousands of ﬂcdgﬁng birds
were ringed throughout the country in the innocent hope that when-
ever and wherever the birds died, people could be relied upon to
report the band number to the Government. This worked out fairly
well for birds like the hawks, owls, and herons, which are often
shot. It was rather successful, too, with gulls and terns, the dead
bodies of which so often wash up on a beach. Very few of the
smaller birds, however, died on sidewalks and lawns where they
could be conveniently noticed. Recovery percentages for the banded
fledglings of songbirds were close to zero.

As the first phase of banding, however, the ringing of fledglings
has had its own successes. It has, for instance, given some insight
into the little-known movements of birds that cross the Atlantic.
Apparently kittiwakes cross from England fairly frequently, and
Arctic terns are now believed to fly due east from America before
they turn south and go down the western side of the Atlantic to
their wintering area. The migration of many other individual birds
has likewise been traced to Central and South America.

Undaunted by the relatively small percentages of recoveries,
many banders have concentrated on ringing fledglings in the great
sea-bird colonies. These are often banded in large numbers, al-
though the work involved is laborious and exacting. Each band
must be fitted perfectly so that it will not catch in grasses or rub
the bird’s leg. When frightened, young herons and gulls have the
unpleasant habit of regurgitating their food.® Colonial birds are
best banded by a team of banders who are able to work rapidly

® In order to avaid having this happen, I have found it convenient to throw
an old hat over the head of a fledgling gull about to be banded. The ensuing
darkness quiets the youngster. It then docilely permits its legs to be pulled
out toward the tail, and the band can be affixed quickly and securely with-

out further commotion. This method works very well for banders with strong
backs and weak stomachs,
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Tavre 25

HOW MANY BANDED BIRDS HAVE CROSSED THE ATLANTIC?

In spite of the vast numbers ringed in North America, only 4 or 5 banded
birds are vow known to have crossed the Atlantic Ocean from east to west.
Among the 27 banded birds recorded as having crossed in the opposite direc-
tion was o meing pigeon. This bird was Jost on o Hight from Land’s End,
England, to North Ireland in June 1927, It was shot later the same month at
Belle Isle, Newloundlind,

Species

Aretio tern
Arctic tern
Aretio tern
Coapian tern

European widgeon
European widgeon
European widgeon
European widgeon
European widgeon
European widgeon
European widgeon
European widgeon
European pintail
Lapwing
MNorthern skus
Black-headed gull
Black-herded gull
Black-headed gull
Hittiwnke
Kittiwake
Kittiwake
Kittiwake
Kittiwake
Fittiwake
Kittiwake
Kittiwake
Kittiwake
Gull-billed tern
Puffin

Puffin

Where
bawnded

Maine

Labrador
Labrador
Michigan

Teelamd
[eeland
Teelund
Ieeland
Teelamd
Teelamd
Teeland
Iceland
Iceland
England
Ecotland
Germany
Germany
Holland
Russin
Russzin
Russia
England
Englond
Englond
England
England
England
Denmark
Seotland
Seotland

Date banded

July 3, 1913

July 23, 1927
July 23, 1028
July 14, 1927

WEST TO EAST

(July 19271
Aur, 4, 19306
July 2, 1924
June 30, 1930
July 2, 1927

July 12, 1930
July 1927
June 230, 1930
May 1926
July 3, 1939
July 18, 1911
July 1911
June 21, 1932
Junc 19, 1937
July 25, 1935
Ang. 9, 1839
June 21, 1936
July 2, 1020
June 30, 1924
June 25, 1923
June 23, 1928
July 1, 1920
June 17, 1937
Aug. 4, 1939
Aug. 10, 1939

Compiled from wvarious

Plaee of recovery

EART TO WEST CROSFINGH

Wesl Afrien
France
Houtlh Aflrica
England

CROBSEINGA

Mewloundland
Pringe Edward Island
Novn Scotin
Quebee
Massnchusetia
Maryland
Morth Carclina
Bahamn Islands
Cuebee
MNewfoundiand
Maszachusetts
Barbados
Mezico
Labrador
Mewfoundland
Newfoundiand
Newloundiand
Gireenland
Davis Strait
Labrador
Newfoundland
MNewfoundland
Newfoundland
Leeward Islands
MNewloundland
Newloundland

Dute of
FECOTErY

Aug. 1917
Oet. 1, 1927
Nowv, 14, 1028
Aug. 1830

Oet. 5, 1027
Sept. 206, 1936
Dweg, 10, 1924
May 1, 1032
Now. 14, 1927
Nov. 20, 1020
Dee, 1930
Oct. 28, 1937
May (1), 1932
Dec. 27, 1927
Feb. 4, 1940
MNov. 1911
Feb. 1012
Sept. 1933
Bept. 20, 1037
Fall 1939
Nov. 14, 1935
Oct., 1, 1936
July{15),1931
Oct, 28, 1925
Aug. 12, 1924
o, 10, 1030
Dee, 24, 1930
Bept. &, 1937
Dec. 21, 1939
Dee, 20, 1939

sources and

with the assistance of May T. Cooke.

through the colony and, at least in point of time, reduce to a mini-
murm the disturbance among the birds.

In recent years members of the Florida Audubon Society have
made annual excursions to the Dry Tortugas, where they band as
many as 6400 sooty terns on a single visit. In the Cape Cod region,
vast numbers of common and roseate terns have been banded each
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year by Dr. O. L. Austin and his assistants, Between 10,000 and
18,000 fledgling herring gulls are annually banded in the Great
Lakes region and along the Atlantic seaboard, but here again the
percentage of recoveries for these species has not been very large.
Recent reports indicate that it is at least 1.4 per cent for Caspian
terns and at least 3.3 per cent for herring gulls. Ordinarily, these
small percentages would not justify random banding. In the case
of colonial sea birds, an enormous number of fledglings have to be
ringed in order to obtain an appreciable number of returns and
recoveries. On a single island off the coast of New Brunswick,
Canada, large-scale banding by Bowdoin College students has
already yielded a rich harvest of some 800 herring gull recoveries,
To achieve this record, over 23,000 gulls were banded in a 5-year
period.

Tanre 26
YOUNG HERRING GULLS DISFERSE WIDELY AT THE CLOSE
OF THE NESTING SEASON

Before they migrate to the south for their first winter, young heming gulls do
a good deal of wandering, Banding at Bowdoin College’s scientific station on
Kent Island, New Brunswick, now discloses that, until November, more of
these young birds are reported north than south of their natal colony.

Dislances recorded from nest sile  July Augual September Oclober

501- 800 miles north i b ] 2

101- 500 miles north H 1 13 21

00— 100 miles north 2 4 12 11

0— 100 miles south 3 ¥ G 2

101- 500 miles south 1 2 1 14
501-1000 miles south sk 4 1 10
1000-2000 miles south 7 1 1

Condensed from Bird-Banding, 1940,

The wholesale banding of fledglings has yielded many interesting
records on the longevity of birds. In 1939 a black-headed gull was
caught in central Europe 25 years (less 2 months) after it had
been banded as a nestling. The band was by this time as thin as
paper, but it was stll legible. A starling is also reported to have
lived 15 years and 10 months—an extraordinary age for such a
small bird in the wild. Predation and extremities of weather help
shortzn the lives of the smaller birds to but 2 or 3 years. Larger
birds live longer. Dr. Austin, the New York surgeon who has done
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so much banding on Cape Cod, has found that 10 years are neces-
sary for a given age class of terns to be wiped out by mortality. In
discussing the recoveries of herring gulls, Professor Gross has no-
ticed a sharp drop in the number of recoveries at the end of the
eighth year. He believes, however, that with another ten years of
accumulated records we shall be able to obtain a more precise
concept of the life expectancy of this species.

One of the current problems of both ornithology and conservation
concerns the relation of breeding grounds to wintering areas. Do
the crows nesting in British Columbia winter in the same region
as crows that have bred in Oregon or California? No one knows—
yet. It is not impossible that a given species may be composed of
a number of different populations that breed in distinetly different
regions and perhaps winter in equally separate areas. Banding has
actually proved this situation to exist in certain waterfowl, like the
Canada goose, It has also been demonstrated by taxonomists work-
ing on subspecies of birds like the fox sparrow. It is even known
that the most northerly nesting birds of a given species may winter
the farthest south. '

The accumulation of migrational banding data at this time seems
to be a hopeless task on birds like the warblers and the flycatchers,
which may winter in Central or South America and are rarely re-
covered away from the original point of banding. After all, the
wintering range of the chimney swift is still unknown. There re-
main, however, a number of species on which the banding of
fledglings is certain to yield some recoveries. In general these in-
clude all birds that are still shot or trapped in numbers. All large
hawks and owls and many of the herons are included in this cate-
gory. Crows likewise offer possibilities for the bander. Finally there
are the water birds, such as the gulls, terns, pelicans, and cor-
morants, all nesting in colonies and offering splendid opportunities
for wholesale banding. Although restrictions on metal prohibit the
promiscuous banding of fledglings in wartime, every bird club
might well possess a standing committee on bird banding to con-
centrate and co-ordinate the work of its members on the wholesale
banding of some local species whenever bands become available.
Vigorously carried on for a period of years, such a program would

e - -
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do much to build up a picture of local bird life, its habits of migra-
tion, and its specific (if any) wintering range in southern regions.

Trapping Stations—the Second Phase of Banding

Although the banding of fledglings is still carried out today on a
somewhat limited scale, it has been replaced to a considerable
extent by the trapping station. The appearance of this institution
marked the second phase of bird banding, which in America was
largely brought on by the initiative and example of S. Prentiss
Baldwin, a Cleveland lawyer and real-estate operator. By sys-
tematically operating a series of traps, Mr. Baldwin was the first
to capture large numbers of adult birds. He was the first, too, to
prove that birds winter in the same locality year after year, return-
ing to the same gardens and shrubbery. Largely owing to his in-
fluence, the operation of garden traps is now the standard practice
of many banders. That great numbers of birds are now being
marked in this way may be seen from some of the totals reported
by the Fish and Wildlife Service. During the fiscal year 1940, the
fn]lawing birds were among those banded, the vast majority of
these undoubtedly trapped as adults:

Juneo 21,399 Robin 8,312
White-throated sparrow 21,147 Purple finch 8,028
Grackle 11,844 White-crowned sparrow 6,509
Cowhird 0,985 Catbird 3,922
Song sparrow 8,939 Chipping sparrow 3,400

Bird traps sometimes create surprises for their operators. There
is, for example, the story of the ambitious Chicagoan who, having
secured from Washington the necessary permits and bird bands,
enthusiastically set his traps for migrants. During the first two
days he caught a rat, a red squirrel, and a skunk—all very much
alive and presumably somewhat excited.

Trapping stations have this merit, however: they often can be
conveniently located near one’s residence and even watched by
members of the family. Among my friends is a busy physician
whose small son sets the traps each evening a half hour before
his father rushes home from the clinic. Another is a housewife who
found she could iron and watch her traps at the same time. The
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success of a station does depend, though, on the kinds of birds that
freriuc'ul: the vicinity. If these are mostly small migrants, the pér~
centage of recoveries is apt to be very small. Thus, on Long Island,
Mrs. Marie V. Beals trapped over 30,000 birds in her garden over
an ll-year period; only 152 of these were eventually retrapped in
her locality and only 210 were recovered away from the trapping
station. Here the combination of abundant bird food and all the
skill of one of the ablest bird trappers in the country could not
produce a record of recoveries better than 1.1 per cent.

To obtain any considerable number of recoveries away from
their tral:rping station, many banders of nongame spccies have
therefore been forced to ring large numbers of birds. As one bander
has put it, the smaller and less conspicuous the bird, the fewer
the recoveries. Commenting on this fact, M. J. Magee some time
ago reported that, in a total of over 15,000 birds banded, his re-
coveries of evening grosbeaks averaged 1 out of 86 banded, and for
purple finches 1 out of 940.

Where birds have settled down for the winter, banding traps
will often catch the same birds year after year. In South Carolina,
W. P. Wharton has reported, out of 11,886 birds banded, 1895
(15.9 per cent) were recaptured again in some subsequent winter.
These returns ran as high as 19.6 per cent for chipping sparrows,
184 per cent for white-throated sparrows, and 18.4 per cent for
red-eyed towhees. As in Mrs. Beals” experience, the recovery of
small songbirds away from the trapping station was disappoint-
ingly small: only 4 out of 3753 chil‘xping sparrows, and only 5 out
of 3112 white-throats,

Much of the incentive back of bird banding has doubtless come
from a desire to learn more about the migration of individual birds.
Banding has confirmed, for instance, the presence of two distinct
migration routes used by ospreys and duck hawks in the East. One
of these obviously follows the coast, the other follows the Appa-
lachians,

In England, more than half of the recoveries of kittiwakes
banded come from our side of the Atlantic. New and specialized
migration routes have also been found for many species of water-
fowl. These have been well described in Frederick C. Lincoln's

e e e e R e
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The Migration of American Birds, a book which contains the best
available summaries of the many spectacular discoveries made by
North American banders of migrating birds (see also appendix).

Special routes for most of the other birds remain largely undis-
covered. Among certain species such routes undoubtedly are not
present, since these birds disperse over wide areas as they migrate.
The use of highways by other species may vary considerably. Pro-
fessor Gross has shown that his herring gulls, banded off the coast
of New Brunswick, closely follow the eastern seaboard, while those
banded by Lyon and Wilson in the Great Lakes region have been
recorded in practically every state from North Dakota and Texas
cast to the Atlantic.

Because the trapping of small songhbirds yields so few recoveries
of migrants, many banders have found new and no less important
uses for their bird traps. Before releasing their birds, they care-
fully examine each of them for external parasites. These may in-
clude mites, flies, ticks, or lice which have made their way to dif-
ferent parts of the bird's body. They can be removed with small
tweezers, and sent in small vials of 70 per cent alcohol to the De-
partment of Agriculture’s Bureau of Entomology in Washington.
The great potentialities of this work have not, I think, been fully
appreciated by banders. The parasites are often small, and an
examination of a bird's entire body is necessary to discover all of
them. Many species of parasites have not yet been described. For
others, the complete life cycle is not yet known; for some, their

significance as disease carriers still remains to be determined. Do

infected birds tend to shorten their migration? Do they sing less,
have a shorter life, duller plumage, and a generally smaller size?
Here the bander can penetrate to one of the important frontiers of
science. He is blessed with material that is the envy of other
workers. He can make exact observations on the effect of parasites
on their hosts, help work out their geographic range, and interest
himself in their life-history cyeles. This is a little-worked field, but
one which is more and more being associated with the bird-bander’s
traps.

Another bypath of bird banding concerns the weighing of live
birds. Scales have always been difficult to operate in the field, since
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the slightest breeze affects their balance, Partly on this account,
the weight of many wild birds is still unknown. Wherever trapping
stations are located in a garden, a captured bird can be placed in
an old sock and readily weighed indoors. One bander, Mrs. K. B.
Wetherbee, weighed over 2700 birds in a Z-year period. At another
station, Baldwin and Kendeigh made 13,546 weiglt determinations
for 5512 individuals over a 9-year period. Another bander, Mrs.
M. M. Nice, secured 746 weights of 455 song sparrows. It is evident
that a bird’s weight increases during the day (depending on air
temperatures, the amount of food taken, and other activities). Dur-
ing the night, when no feeding takes place, there is a loss of weight.
Birds have also heen found to change in weight according to the
season. They may grow heavier in winter and lighter in summer.
They also tend to lose weight while they are feeding their young.
Before this subject is fully explored, it is obvious that a vast num-
ber of weight determinations must be made. Bird banders can best
supply these records.

The trapping of birds has also placed many bird banders in the
enviable position of being able to enlarge our knowledge of bird
molts, Among the first to do this were Mr. and Mrs. T. T. McCabe,
who studied the wing molts of pine siskins in British Columbia.
Subsequently, Mr. and Mrs. Harold Michener published a report
based on a study of some 8000 to 10,000 house finches that they had
banded in California over a 4-year period. At Saulte Ste. Marie,
Michigan's famous bander, M. J. Magee, has made plumage notes
on more than 10,000 purple finches. Not only do some banders
handle large numbers of birds but they often constantly retrap the
same individuals for successive weeks, months, or even years. Under
such unrivaled conditions, the opportunities for weight and Pluln-
age studies are limited only by the note-taking ability of the bander.

Bird traps for banding purposes are described by Frederick C.
Lincoln and S. Prentiss Baldwin in a government manual (U.5.D.A.
Miscellaneous Publication 58). Improvements on these are reported
from time to time in the magazine Bird-Banding and in mimeo-
graphed publications of the regional banding associations. I shall
never forget one ingenious device that made local history in New
York City a few years ago. One of my friends, a diamond broker
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DO BIRDS HAVE MANY DEFORMITIES?

There is no telling what the bird banders will next discover. Here are the
more conspicuous abnormalities of 10,000 starlings observed by Dr, Lawrence
E. Hicks of Ohio State University, when he and two students handled more
than 25,000 birds that roosted at night in the towers and superstructures of
buildings in Columbus, Ohio, All birds that are trapped in large numbers
can be studied in the same way.

Cne toenail abzent 314 Both less crooked i
Two toenails absent 210 Red legs 3
Three toenailz absent 163 Pink legs 1
Four toenails abseot 49 Giant size 7
Five toenails absent 12 Pigmy size G
Bix toenails absent. 8 Tail missing 1
Heven toenails abzent 3 Bwallow tail 1
Eight toenails abzent 1 Ciant erossed hill 14
One toe absent 152 Split bill 5
Two toes absent 104 Stub all 2
Three toes abzent G5 Sparrow bill 2
Four toes absent 28 Grosbeak hill 1
Five toes abeent 3 Hooked bill 6
Bix toes abzent 1 Curled hill 3
One foot absent 21 Transparent bill 3
One leg absent 12 Chalk bill 2
Club foot 18 One eve blinded 46
One broken or crooked leg 53 Broken or crooked wing @

White feathers present 11
Total birds with abnormalitics, 535, or 5.35 per cent of the 10,000 caplured
Slightly condensed from Bird-Banding. 1934,

named Irving Kassoy, had for some time been stud}fing barm owls.
One evening, at a meeting of the Linnaean Society of New York,
Irv informed us that he had located a new nest of these birds only
a few miles from the site of his old banding operations. Some
weeks later, he again reported. Much to his surprise the female
owl was wearing a bird band. No one had ever before found a barn
owl in such circumstances. To a veteran owl bander, the responsi-
bility of getting that band number was quite apparent.

In a matter of this kind, Irv left nothing to chance. Local experts
were canvassed for the very latest ideas. The safety of the eggs
was considered, as well as the state of the female’s mind. In the
end, it was decided to pull a net over the old bird when she entered
the abandoned building. Some time later, some friends and I ac-
companied Irv to the abandoned coal yard to witness the historic
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capture. The trapping device bore witness to the fact that improve-
ments had been borrowed from more than mere ornithologists, As
the female crossed the threshold, she had to pass over a treadle.
With this, a light would llash in the next room. Here Irv, tightly
clenching a rope, stood like the Statue of Liberty with one arm
raised high in the darkness. On some occasions, we found, he had
to hold this pose for an hour—but in every case the female escaped.
Some thought that Irv pulled too quickly. Others averred that his
pull was too slow. The whole contraption was even said to be at
fault. In the end, the female became extremely nervous and after
several nights Irv had to abandon his elforts.

A sage from Westchester, Michael Oboiko, was ealled in for con-
sultation. To a veteran squirrel trapper like Mr, Oboiko, the situa-
tion was undoubtedly an enjoyable one. The city experts had failed
and even their government manual offered no consolation. The
remedy, said he, was simple. The New York barn owl trap was to
be serapped entirely. Its place was to be taken by the Oboiko
Squirrel Trap (unpatented). Not all at once, decided Mr. Oboiko,
but one piece at a time—one piece each week, so as not to frighten
the birds. This arrangement proved to be quite acceptable to the
barn owls, albeit hard on Irv's blood pressure. In due time, he
succeeded in capturing the female, The band revealed that it was
not one of his own birds after all, but one that had been ringed as
a nestling the year before in Massachusetts. Such is the history
of the first banded barn owl to be trapped in America, Moral: if
you can't catch it yourself, call in a squirrel expert.

Studies of a Single Species—the Third Phase of Banding

With the growth of trapping stations, bird banders became in-
creasingly aware of the broader implications of their studies. The
return of birds to the same area year after year was a noteworthy
fact to discover, but it in turn provoked other questions. If a set of
relatively immovable traps could show a 20 per cent wintering re-
turn for banded chipping sparrows, how much higher would the
returns be if the traps were systematically moved about a much
larger neighborhood? Then too, if the birds annually nest in the
same locality, do they choose the same mates year after year? Do

-
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they ever inbreed with their own offspring-or with their brothers
and sisters? Many questions like these began to receive attention.

Almost inevitably, thoughtful bird banders realized that they
did not want to wait for birds to come to their immovable traps.
From this point on, they moved their traps after the birds. A few
began to concentrate their work on a single species. Smaller num-
bers of birds were trapped, but the percentage of returns was
higher. As the scope of their investigations gradually became en-
larged, banders soon asked themselves if individual birds built the
same type of nests year after year, and at the same height; whether
skill in nest building is acquired with age; whether birds use
exactly the same territory from one year to another, and so on.
This marks the modern phase of bird banding: the effort to trace
the life of the individual bird throughout its entire life eycle. It
involves nest-watching and note-taking. Not only have new methods
of trapping made this new step possible, but the whole emphasis
of banding studies has matured as well. Banding has become a
means to an end, not an end in itself. This change did not, I think,
come about merely from a new appreciation of the value of spe-
cialized studies. Complete life-history studies have both a diversity
of activity that is stimulating to the observer, and a final satisfac-
tion that fragmentary work can never equal. Stated simply, they
are much more fun.

Among the first to specialize on a single species was 5. Prentiss
Baldwin, who, with characteristic foresight and thoroughness, began
a long-term study of the house wren. One of his first discoveries
disclosed that the marriage relations of this species differed widely
from certain concepts held by the clergy. So busy were the female
wrens feeding the first fledglings of the season that the males de-
serted them to pair with new females for their second nesting. (Bio-
logically, this is an economy in point of time, since it permits more
young to be raised in a short period.) All over the country banders
began to find that adult birds trapped in their nesting territories
could often be recaptured in the same place in some subsequent
breeding season. This phenomenon is now accepted as a fact, The
degree to which young birds return to their birthplace has been,
however, something of a stumbling block.
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The ease with which certain hole-nesting species can be captured
on their nests has encouraged banders to produce some of their
finest studies. Among these are reports of bluebirds, tree swallows,
plain titnice, black-capped chickadees, and white-breasted nut-
hatches. Up to the present, however, there has been no extensive
trapping of purple martins, tufted titmice, Carolina wrens, rough-
winged swallows, or belted kingfishers. Nor has there been a thor-
ough study of nesting starlings on our continent.

It should not be supposed that banders have been unable to
study species other than hole nesters, In the breeding season, many
birds still come to traps into which water is dripping from a can
or bucket. Although feeding trays may not attract them when other
food is plentiful in the spring and summer, running water is hard
to resist.

After they have been incubating for some time, ground-nesting
birds will allow simple drop traps to be placed over the nest site.
In this way large numbers of adult common terns, herring gulls,
and piping plovers have already been caught. For other species
that nest in the open, like the killdeer, black skimmer, Wilson’s
plover, prairie hormned lark, and least tern, this method offers a
splendid opportunity to capture the adults.

Another trick is to put all the young birds (when they are fairly
well grown) into a small cage or trap. If this is placed fairly near
the nest, the old birds will enter it to feed their youngsters. Birds
nesting in thickets and deep grasses can be rather easily captured
in this manner. I have found that this method works well with
fledglings that are not yet able to fly, and with traps so wired that
the adults cannot feed their young through the mesh.

Using these techniques, a bird student will often be able to
band every bird of a given species in his neighborhood or in a
given area. The chances for returns are enormously increased as a
result. Even young birds, which year after year tend to settle short
distances from their birthplace, can be recaptured in this manner.
In studying the song sparrow, Mrs, Nice recaptured only 1.6 per
cent of her fledgling birds in her garden, but by moving her small
traps about the neighborhood, as new nesting pairs were located,
she raised her recoveries of 1-year-old birds to 13 per cent. Here
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one sees the weakness of the immovable trapping station and the
superiority of the specialist,. Measured by returns, it would seem
that one is about § times better than the other.

Concentration of banding on a fairly small population of birds
requires some judgment in the selection of the most available
species, and this naturally varies from one region to another. Some
species, for instance, may breed in such considerable numbers that
a single bander had best work in a relatively small area in order
to trap all the adults, Time is always a factor in the field studies
of laymen. The birds must be fairly accessible. Some years ago I
set out to band all the adult Kentucky warblers nesting in south-
eastern New York State, It was a nice problem: how does a species
maintain itself in small numbers at the periphery of its range? Only
6 pairs, I believed, were involved. OF these, I only succeeded in
banding 2, along with their broods. Time was lost not only in find-
ing nests, but also in traveling to widely scattered localities. The
papers published by banders conclusively demonstrate that the
most interesting results are obtained with common species of birds.
Banders as a class have no greater leisure than the average man,
and very little is gained by rushing madly all over the country in a
motor car.

Bird clubs have an especially good opportunity, however, to
spread a network of banding over a fairly wide area. Since swallow
nests are easily found, these lend themselves well to a carefully
planned program of extensive banding. The rough-winged swallow,
for instance, is often restricted to river valleys. In 1929, according
to John B. May, only 21 colonies were known in New England,
all of them in Massachusetts. It would be extremely interesting to
band thoroughly all of those in a given region, like the Connecticut
valley. Swallow banding is relatively easy, the adults being caught
in an angler’s net placed over the entrance to their nests when the
young hirds are being fed. Dayton Stoner used to average about
40 adult bank swallows per day.

Several other species of birds can be marked on a wholesale
scale. Barn swallows, which at first might seem to be diflicult sub-
jects, can be readily caught on their nests at night. The barn doors
should be closed on such occasions, and a certain amount of care
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exercised in returning the birds quietly to their nests. The young,
of course, can be readily banded during the daytime.

Extensive banding by a bird c¢lub necessarily involves the careful
mapping of nesting pairs in a given locality. If the species is a
well-known one, country and rural newspapers are always glad to
publicize such a project. One of the most interesting nesting species
still awaiting large-scale banding is the chimney swift. In recent
Years, enormous numbers of these hirds have been banded by mem-
bers of the Tennessee Ornithological Society in areas where as many
as 7000 migrants spend the night in a single chimney. In the nesting
season, however, the opportunities for annual returns are much
greater. Chimney swifts lay but two eggs, are subject to but little
predation, and I strongly suspect that they live much longer than
other small birds. In Europe some almost incredible returns of
swifts are already reported, some nesting birds being recaptured
after a period of 10 years. A peculiarity of chimney swifts is a
tendency for three birds to remain together as they forage for in-
sects. This is so striking that it must have some significance, but
only careful watching can eventually disclose the reason. Like the
tree sparrows that Mrs. Baumgartner studied at Ithaca, swifts
should lend themselves to special markings by means of colored
feathers. All the birds in one chimney might be given red-colored
plumes, those of a near-by chimney white-colored plumes, and so
on. Banders who wish to study individual swifts in a small colony
might possibly retain the identity of a few individuals in the air
by cutting notches in those feathers of their wings called the
primaries.

Color Marking—the Climax of Bird Banding

As banders began to concentrate their activities-on a single
species, their interest in the daily life of a bird grew accordingly.
Some wanted to study the role of territory in bird life—how much
of the time a breeding male remains in the area of his selection,
what are the movements of female birds, and so on. The aluminum
ring can give a permanent number to a bird in one’s garden, but
identity of the individual is usually limited to brief intervals in the
trap. The uncertainties of trapping thus hamper all observations
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that depend for their value on the bird’s freedom of movement. To
overcome this, a new technique was developed. Various colored
bands were 1er:l|lgu(1 on the ]cgs of birds, and their order and
sequence used to give a field identity to each bird regardless of
t‘mpping.

With this final development, banding has thrown wide open the
door to a new exploration of bird life. During the 1920, contribu-
tions h:_r bird banders Umphm:iz.d:d new and better tﬂc‘]lniq:les of
trapping. Today this trap is still necessary, but it is used sparingly
and its importance is decreasing. From trapping, the cmphas:'s has
changed to watching,

_;‘ldtlmugh celluloid bands were actually 1‘.-1111.‘_1:'(1 on penguins in
the Antarctic near the bf*ginuing of this century, colored bands
were not used extensively until the 1930’s. Among the pioneers in
this field were J. P. Burkitt and W. E. Butts, Working, I believe, as
a county surveyor, and cut off in northern Ireland from stimulat-
ing contacts with well-read ornithologists, Burkitt produced some
of the most remarkable papers on bird watching in the 1920's.
Studying English robins, he would capture them in the field, take
them home in his pocket, give each bird four bands, and release
them at the point of capture. Burkitt found that his birds did not
seek area for their territory as much as what we now call ‘edge’:
each pair averaged 180 yards of hedge, or about 1.5 acres. In one
year, 2 of his 9 males were unmated; in another year, 4 or 5 out of
13 failed to obtain a mate. These unmated males, he reported, sang
steadily far into the summer, while song in the mated males de-
clined with the progress of the first and second nesting.

As a graduate student at Cornell, Butts explored the various ways
in which birds could be marked for field identification. He reported
that colored celluloid bands are the most conspicuous and most
permanent in field studies. These bands are now furnished by the
Fish and Wildlife Service, and almost all modern studies of bird
behavior rely on them. Black-capped chickadees, white-breasted
nuthatches, black-crowned night herons, mockingbirds, and song
sparrows have so far been studied in this manner. The limitations
of the system depend on the length of a bird’s leg (more bands can
be carried by a heron than a sparrow) and the proximity with
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which the colors can be observed (red is conspicnous at fair dis-
tances, but in the field dark blue often appears black). Colored
bands can be set on a bird’s leg in various combinations, such as
green over blue on the left leg and black over the metal band on
the right. One bander, a young Long Island engineer named Fred-
erick P. Mangels, has computed the number of combinations pos-
sible according to the number of bands wsed and the number of
colors chosen. Counting the metal band of the Fish and Wildlife
Service as a part of each combination, the possibilities are con-
siderable:

Number af Number af colors
bands 1 2 3 d I i} T
2 fi 12 18 24 30 36 42
3 12 45 108 192 300 432 588
4 10 &0 270 G40 1,250 2,160 3,430
] G 90 486 1,536 3,730 7,716 14,406

Color marking is a great help in homing studies, since some birds
cannot always be captured upon their return, Paints are useful up
until the time a bird molts its feathers. Occasionally, however, too
much has been applied too conspicuously . . . and the marked
bird is driven away by its fellowsl A very neat invention was once
used on tree sparrows by Marguerite Heydweiller Baumgartner. In
order to study her birds at a distance, this Cornell student glued
colored feathers to her tree sparrows’ tails. They could then be
followed with considerable convenience. More recently, Richard
Weaver, a Dartmouth omithologist, added tail plumes to 350 purple
finches when this species invaded Hanover, New Hampshire, by the
thousands. All over New England, bird watchers were soon report-
ing these unusual migrants at their feeding stations.

Parallel development in bird study has centered around the mark-
ing of thousands of gulls with eelluloid bands. On the Pacific coast,
glaucous-winged, western, and California gulls have been ringed
in colonies stretching from British Columbia to Mexico. On the
Atlantic seaboard, over 20,000 herring gulls have been color-banded
from Long Island Sound to the Gulf of St. Lawrence. In wholesule
marking of this kind, each colony is given its own combination of
colors and this is changed every year. As a result, the age and

/|
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A BIRD CENSUS OF THE FUTURE

On December 23, 1839, 11 members of the Linnacan Society of New York
made o new kind of bird census. Concentrating their observations on herring
gulls in th  geneml vicinity of New York City, they reported the exact birth-
place of 5% birds and the exact year in which they had been bom. The
gulls wore combinations of colored bands which gave this information.

Years hatched

Region of birth 1937 1938 1930 Tofal Aetual eolony
Chuehen 1 1 o 2 5t. Mary Islands
Quehen 2 a 4 ] Razades Tslnnds
New Brunswick G 0 G 21 Kent Island
Maine 1 2 i 2 Duek Izlands
Maine 2 10 3 15 Muscongus Bay
Maina - 5 2 Heron lslands
MNoew Hampshire - e 3 3 Izlea of Bhoals
Massachusetls 1 1 1 3 Penikese Island
New York 1 1 ; 2 Wicopesset Island

Tatal 15 27 17 59

Condensed from Proceedings of the

Linnacan Society of New York, 1940,
origin of every marked bird can be readily determined in the field.
Fishermen, lightship keepers, and all kinds of bird students have
recognized these interesting birds as they migrated. Fish docks have
been the source of many such records, All that is necessary is to
note carefully the color of the celluloid bands on the gulls’ legs
and write down at once the particular order in which they are
placed, as for instance, blue over red, or black on one leg and
yellow on the other, and so on. Should you ever see one of these
birds in the West, record of the observation should be sent to
Pacific Gull Project, Scripps Institute of Oceanography, La Jolla,
California. Eastern records, which now number over 2000, are
kept by Gull Survey, American Museum of Natural History, New
York City, New York.

Colored bands can be used for all sorts of studies—territorial
habits, the relation of song to weather and the nesting cycle, the
social dominance of certain individuals in a winter flock, the share
of the two sexes in incubating the eggs or feeding the young, and
so on. Some banders have found it advisable not to place colored
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bands on voung hirds until t]m:_.' have returned and settled down
as adults. Other banders think that a single red band helps them
to locate young in another year. They have obviously found a new
frontier to explore in bird life.

A Florida Odyssey

Of all the stories that have circulated about banders, T think I
like best the one that Richard H. Pough tells about a Winnipeg
banker, C. L. Broley. Mr. Brolev is a modest man and only a few
American ornithologists know his story. Some years ago this gentle-
man stopped in at the New York office of the National Audubon
Society. Having retired at the age of 60, he was now on his way to
spend the winter in Florida. To Mr. Broley, Pough Il:pmnm:lnced
Poe) described a hawk-banding campaign that he was promoting
throughout the country. Recoveries of banded hawks told many
things to a conservationist: which species was most persecuted,
where such birds were being shot, and so on. In Florida there were
many bald eagles nesting. If Mr. Broley could find some local youth
to climb to the nests, Pough would be glad to send some bands for
the young eaglets.

Early in January, the gentleman from Manitoba made his first
report. Ten bald eagles had been located near Tampa. If Mr. Pough
would send some bands, he would see what he could do.

A few weeks later, Mr. Broley made his second report. Seven
eagles had been banded; nine others were in sight, and more bands
were suggested.

In a subsequent letter, the transplanted Canadian explained that
he was putting the bands on himself. A weighted rope was first
thrown over the lowest limb of a tree, and the actual ascent made
by rope ladder. It was in climbing up and over the sides of the
eagles’ great nests that the greatest difficulties were encountered.

In some cases, great horned owls had driven off the nesting adults,
eaten the young, and taken over the nest. To Mr. Pough, visions
of a retired banker climbing those great pine trees were bad enough;

the thought of horned owls in the vicinity was even worse. The

ferocity of these birds is extremely variable. Mr. Pough warned his
correspondent that the owls were ‘bad actors.’

™ ozl
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Undaunted, Mr. Broley continued his campaign. “Today,” he
eventually reported, "a great horned owl nearly knocked me out of
a tree, It struck me from behind and tore the right shoulder of my
shirt off, leaving the mark of all § claws on my back and arm.”
When the season ended, he had lost 15 pounds in weight, but he
had ringed a total of 44 young eagles.

Within a few months, the recoveries of these banded birds bog:m
to raise the eyebrows of scientists. On May 8, one eagle was shot
in the Hudson River valley, 1110 miles north. On May 30, another
was killed on Chesapeake Bay, 760 miles from the point of band-
ing, Only 55 eagles had been previously banded, but scarcely any
movement like this had been suspected.

As time went on, Mr. Broley continued to concentrate on eagles.
In 1940 he banded 73; in 1941, 79; and in 1942 the amazing total
of 106. Between seasons he kept in good condition by chinning the
bar frequently. Even a second encounter with an enraged owl,
which struck him on the face, failed to daunt him. In his second
year of banding, he began to utilize a 5¥-foot iron hook to get
over the overhanging edge of many nests. ‘Climbing is now just
commonplace,’ he finally advised Mr. Pough. “The more difficult the
tree the more 1 enjoy it.”

His visits to scores of bald eagle nests have convinced Mr.
Broley that these birds feed mostly on fish and that they richly
deserve protection. One nest that he reached contained 20 large
fish at the time of his visit. Others have held such interesting items
as DpOssUmS, TACCoons, cels, an odd duck, and a cormorant. Only
once has he found poultry present. At another nest he was sur-
prised to find the remains of two pelicans and two Ward's herons.
One of his more exciting discoveries in one high nest seems to
have been a nest of hornets. ‘Had to descend in a hurry,’ he reported
laconically.

Watching eagles from a distance has helped Mr. Broley carry
out his banding program with maximum efficiency. In 1942, he had
85 nests under observation, many of them in dead trees that were
becoming more dangerous every year. !

‘It is mot a comfortable feeling,’ he now admits, ‘to climb a rotten
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tree and have limbs breaking off under you right along. As long as
the tree stands, T climb it. T have been rvelieved to find four or five
of them blown down since last year and the birds established in a
sound tree in the vicinity. Eagles become very attached to a eertain
locality. If they lose their tree, through lumbering or other reasons,
they will foolishly risk an unsecure crotch for their nest rather than
leave the spot. 1 have had two or three nests blown right out of
such trees.’

With so many nests on his list, Mr. Broley keeps full records of
their location and the date on which the birds begin incubation.
Female eagles with eggs or very small young, he finds, sit low in
their nests so that only their heads are visible to a bird watcher
studying them from a distance with binoculars, Minor points like
these help him decide when to return, climb to the nest, and band
the young.

On one occasion, Mr., Broley writes in a letter, he was surprised
to notice one of his eagles sitting low in her nest long after the
normal period of incubation. It was Saturday afternoon, and he was
taking a young friend in to Tampa.

‘Jimmie,’ said Mr. Broley, ‘that bird has been sitting for five
weeks. Her eggs must be bad. In a few days I will take them
from her, or she will incubate them for perhaps two months.

Just then, to his great astonishment, a young bird about six
weeks old stood up in the nest. Although Jimmie, dressed in his
only good suit of clothes, was impatient to get to the ecity, Mr.
Broley felt that the tree should be climbed at once. In the nest
he found two fine young eaglets, six or seven weeks old, and a bad
egg half buried in the spanish moss.

‘First time I have found what would be three eggs to a nest in
Florida, he reported down to Jimmie. Banding the young, he
paused to pick up the egg—and found that it was only a white
rubber ball. The long incubation period was now explained.

Looking over the nest, Mr. Broley saw Jimmie still intently watch-
ing the proceedings. ‘Catch this rotten egg,’ he called, and hurled
the ball right at him. Jimmie's horrified back flip set an all-time
Florida record.
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Besides rubber balls, the eagles of Tampa adorn their nests with
many other curiosities. Mr. Broley has found a powerful electric-
light bulb, large ‘conk’ shells, a fish plug (probably arrived with a
fish), a cob of hard corn, and large turtle shells. One nest contained
a Clorox bottle and a clothes pin,

The recovery of these banded eagles has continued to be re-
markable, A few were reported locally. Others were shot 350, 540,
and 640 miles north. Once, in April, a bird turned up in Connecti-
cut. Still others were reported in Quebeec on May 11 and in New
Brunswick on May 23. One was even shot on Prince Edward Island
on June 1, some 1675 miles north and 3 months and 20 days after
having been ringed as a fledgling.

The final story of this remarkable exploit in banding may not be
available for years to come. As this is written, no birds have been
recovered with a banding age of over six months. The new bald
eagle Act of Congress will undoubtedly cut down on shootings,
and some of these magnificent birds may live for years. Mr. Broley
is not worried about that. For the 1942 season, war-bound Canada
permitted him to leave its boundaries only because his work was
scientific. As this is being written at the start of the banding period
for 1943, Mr. Broley is more concerned about getting gasoline to
cover his eyries. ‘T feel that if I drop this work now,’ he recently
wrote to Mr. Pough, T may not resume it again. I am 63.

How to Become a Bird Bander

The willingness of the Federal Government to underwrite the
cost of bird bands has done much to make bird banding the hobby
of the average citizen. Until fairly recently, British banders had to
buy their own rings. I imagine that they were much more prudent
in ringing fledglings as a result, Here in America the government
budget for banding work has never been a large one, but officials
have never turmed down a bona fide request to trap birds for
scientific purposes. It would require little effort to double the num-
ber of banders in the United States and Canada, but lack of funds
has never encouraged authorities to work for such an expansion.
Hence, in recent years, the number of bird banders here has usually
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fluctuated around 2000 persons. Most of these are laymen, and the
amount of time they have for bird study varies widely. Some of the
most famous banders have been women: Mrs. Margaret M. Nice
in Ohio, Mrs. Mabel Gillespie in Pennsylvania, Mrs, F. C, Laskey
in Tennessee, Mrs. Kenneth B. Wetherbee in New England, Mrs.
Harold Michener in California, Mrs, Marie V. Beals in New York,
and Mrs. F. M. Baumgartner now of Oklahoma. Their combined
scientific papers would do credit to the staff of any museum or ex-
perimental station.

In order to trap wild birds for scientific purposes, the prospec-
tive bander usually must secure two permits. The first of these must
be obtained from the Chief, Fish and Wildlife Service, Department
of the Interior, Washington, D, C. The second is ordinarily obtained
from the conservation department of the state where the banding
is to be carried out. The chief prerequisite of banding has long been
a knowledge of the identification of birds. Banders who do not
know the difference between a cowbird and a grackle not only
are unable to add to our knowledge of bird life, but they might
actually contribute records of the most invalid nature, Such errors
would impair the whole structure of facts that other banders have
gradually compiled on bird life. To avoid this, the Government
usually requires an applicant to present a letter of recommendation
from at least one reputable ornithologist who knows the applicant
and can vouch for him.

Another prerequisite, now increasing in importance, is the nature
of the problem that the would-be bander intends to explore. If he
is simply interested in banding fledgling robins or trapping birds
at random, his net contributions to banding will be close to zero—
and the Bling of his all but worthless records an added expense to
the Government,

To prospective banders who have no experienced ornithologists
to help and guide them, my advice would be this: Learn first to
identify all the common birds of your vicinity. They afford the best
opportunities for bird watching. Start a nesting study of your own.
A good deal of information about the habits of birds can be picked
up by simple observation and note-taking on a single species. These
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things might include a complete account of the population’s arrival
in spring, a census of the breeding pairs, a map showing local nests,
and a table showing the nesting suceess for both eggs and lledglings.
A preliminary report containing observations of this kind sent to
the Chief, Fish and Wildlife Service (Washington, D. C.), will
do more to convince officials that you are a real student of bird
life than the most commendatory letter from some naturalist (who,
after all, might have been an old classmate of your father).

lt ]'I.;'lS ;II\\’LI}’S ]_}h‘.‘{:'l'.l. il H'l'll]'.l!'ih'-if to me Itﬂ‘ﬁ." II'IilIl_'!pII ‘Uf our Pl’ﬂﬁ{fﬂt'
banders restrict their thinking to traps and baiting techniques.
Some seem to feel that if they can band more birds than they did
last year they have done a good job. However commendable this
ideal may be, it has its pitfalls. Birds may be banded with little
hope of recovery, just to swell some annual total. Fifty birds ac-
curately weighed and thoroughly examined for molt, deformities,
and parasites, and then banded are worth 500 others ringed in
promiscuous fashion and promptly forgotten.

No new bander should, I think, engage in this revoluliunary
type of bird watching without subscribing to Bird-Banding, an in-
expensive but stimulating periodical, which was founded in 1930.
For a number of years, this little magazine has consistently carried
excellent abstracts of the literature of field ornithology. These have
become a fountain head of ideas for bird watchers in North Amer-
ica, and the present volume owes much to their inspiration. The
fact that only a fraction of our present bird banders now subscribe
to this periodical is proof that the banding program in this country
is still haphazard and carried on with little attention to the work
of others,

In this chapter, I have tried to show that bird banding is one of
the most important tools of the bird watcher. It offers a delightful
opportunity to handle wild birds, and at the same time to check
their ages, weights, ectoparasites, and plumages. More or less in a
hit-or-miss fashion, it has added new pages to our books on bird
migration, but its most impressive results are now coming from
long-term studies of small populations of a single species. On a large
continent like North America, nearly every species of bird has now
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been banded (as many as 443 kinds were ringed in 1939), but
1‘(‘1;1i_im~]}r few have been watched intensively. The leﬂight ot
exploration can still be focused on common species, and a new
insight into bird life awaits those who are enterprising and observ-

ng.



CIHHAPTER SIX

The Art of Bird Watching

Tue ant of bird watching has different meanings among different
people. To some it is the art of identifying birds in the field, or of
recognizing their songs year after year. This is the Field Card
School of Ornithology, which measures success in terms of the
rarity, the first migrant, and the big list. At its best it is a sport,
testing the eye, the ear, and one’s legs. At its worst, it is a mad
rush to the next oasis, with birds ticked off on the run, and a great
reliance placed on both gasoline and brakes. Birds are scanned,
but it scarcely can be said that they are watched—especially when
one has an eye incessantly searching for a rarity in the next tree.

Bird watching is much more than this, It is the art of discovering
how birds live. Through it the naturalist can cross the frontier of
knowledge and explore an unknown world. His reward is more
than a mere check on a field card; although personal and intimate,
it can still be a contribution to science.

Bird Study in the Past

Clancing back toward the past, one is impressed with the diffi-
culties under which earlier bird students labored, Until fifty years
ago naturalists scarcely dared to trust their own eyes, and the only
safe method of recording a strange bird was to shoot it. No com-
petent bird student was without his gun, and his cabinet of bird
skins invariably dwarfed the size of his library, Until 1808 there

147
=



145 THE ART OF BIRD WATCIHING
was no American bird book that students could consult, and until
1850 no professional omithologist to whom they could turn for
advice. The center of the continent was still ealled the Great Amer-
ican Desert, and naturalists wishing to explore the West had to
contend with the vicissitudes of Indian warfare,

Yet in spite of these difficulties, the foundations of bird study
were laid firmly, piece by piece, and by many men. By 1781, 190
species of American birds had been described by the great Swedish
botanist, Carl Linné (Linnaeus). In Philadelphia, at the beginning
of the next century, a Scotch emigrant named Alexander Wilson
began to gather all that was then known about American birds.
A brilliant nephew of Napoleon began to place the birds of the
country into a systematic and scientific order. By 1825, nearly all
the eastern species had been discovered, and Audubon was explor-
ing the swamps of Florida and the wild coasts of Labrador. Less
than a decade later, the last great collecting expedition crossed to
the Pacific. (On it, 15 new species were discovered.) Wilson and
Audubon did more than describe new species. They set a tradition
for bird study in Ameriea, a living tradition that inspires students
to this day.

As the tide of civilization edged slowly across the Great Plains,
there developed at least one safe way of traveling in the West—
with the United States Army—and naturalists made the most of it.
Many entered the Medical Corps, and at least 36 of them were
sufficiently noteworthy to occasion a recent book of biographical
sketches by Colonel Hume.® Of these, Elliott Coues was generally
recognized by contemporaries as one of the most brilliant ornitholo-
gists of all time. The long introduction to his encyclopedic Key to
North American Birds, described in the appendix, can still be read
with profit.

As the nineteenth century progressed, American naturalists oc-
cupied themselves with a primary question: what and where are
the birds of America? To answer this, they climbed mountains,
crossed deserts, waded through swamps. New species were harder
to find, but closer study revealed many new subspecies. The

°E. E. Hume. 1942, Omithologists of the United States Army Medical
Corps. Johns Hopkins Press, Baltimore, 583 pp.
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handling of so many dead birds ereated special opportunities for
other kinds of studies. Some naturalists took copious notes on the
molts of birds. Others, in skinning their specimens, availed them-
selves of the chance to study anatomy. Still others worked on dis-
tribution and the compilation of county lists. Gradually, and with
due regard to priority, each subspecies was baptized with its own
scientific name. More museums began to spring up to house the
growing collections. The dignified study of birds’ eggs became a
fad, was overdone, and largely dropped. In the 15890°s bird photog-
raphy attracted attention, although the first subjects literally and
Gouratively were lifeless and stuffed. The year 1910 saw the first
of the enormous, superbly illustrated books on the birds of a given
state, with local distribution now given in great detail and thou-
sands of migration dates cited (generally of first arrivals). So much
information had accumulated in a hundred years that state bird
books sometimes spanned as many as four volumes.

Bird Study Today

Today the amateur naturalist is apt to look upon American orni-
thology with something of a bewildered eye. In universities he
hears of students being trained in parasitology, in physiology, in
ecology, and all the other ‘ologies.” In the government agencies he
sees experts devoting their full time to wildlife research. In the
museums he sees attention turned to far-off places where scores of
new subspecies can still be discovered. He hears vaguely of sci-
entific expeditions, but he knows of none that have been made to
his Iuculit}' for generations.

Is it any wonder, then, that the student is led to regard bird study
as a closed subject, and to believe that his own occupation with
it must be conflined to a simple compilation—for his own satisfaction
only—of the birds he has noticed in his own locality?

Let no layman suppose for a moment that to him have been
left the crumbs of ornithological exploration, and that in his region
the last pages of his favorite science have been written. To the
naturalist of today has been delegated a vast field that challenges
every movement of his eye in the field. Bird study has always de-
manded a fresh point of view, but in every generation there are
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timid souls who forlomly decide that its puasibi]ilivs have been
exhausted.

It is amusing,” writes E. M. Nicholson in The Study of Birds,
to find an author of Yarrell's period {1784-1856) in what we should
call the Dark Ages of Omithology, apologizing for his work and
merely venturing to hope that, evervthing of importance being al-
read}r known, he had l'lrl.’.‘it‘lltt_‘l'.l the subject in rather better arrange-
ment than his forerunners. Omithology, as a matter of fact, has
h;u'dl:_.r bcgun . « « What was venerated }'L‘Sk(‘l‘d.‘l}f as the .-"'ﬁphﬂ
and Omega of the study of birds will be regarded tomorrow as a
mere collector’s handbook, giving without remarkable accuracy, the
descriptions of species with their nests and eggs, the crudest ac-
count of their distribution and PrllL'iiL‘.lH}’ nﬂlhing else besides.”

It is not the scarcity of problems, but stringent financial restric-
tions that prevent government and private institutions from mul-
tiplying their professional staffs a hundredfold. The great mysteries
of bird life still crowd our very doorsteps. We are still living in an
age of wonder. We are still wondering about the exact relation of
birds to their environment, about the mechanics of bird populations,
about ‘the migratory instinet,’ about ‘the homing instinct,’ about “the
nesting instinct,” and about the whole pattern of behavior which
makes birds so immensely fascinating to sophisticated Homo
sapiens. These are the aspects of bird study still awaiting the lay-
men’s enterprise. Perhaps an increasing number of professionals
will enter these fields, but unguestionably the amateur’s oppor-
tunities are almost unchallenged and virtually unlimited.

‘I know, of late,” Robert T. Moore wrote some years ago in a
publication of the Delaware Valley Omithological Club, called
Cassinia, ‘there has been a tendency to belittle the chances of add-
ing to the knowledge of birds of this region; to believe, because so
much has been accomplished . . . that little is left for the younger
generation, It is true that the searcher for new species will shoot
in vain, that the blower of shells will note his consuming fad depre-
cated more and more, that the maker of mere lists will find his
wares unsalable; but this merely means that the age of the inde-
fatigable observer has arrived. The work of the past has been hardly
more than fundamental. The structure of life histories has just

e
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begun . . . We have exhaustive studies of bird feathers; we have
learned little of how they fly; we know much of throat mechanism,
we know practically nothing of bird songs. The prast, Slﬂl’tldid as it
has been, has not made effort useless; it has merely swamped out
the main road in the wilderness, whose pleasant bypaths it shall
be our duty to cut, and so reveal secrets unsuspected.’

Beginners in bird Si‘tld}' seldom realize the rigidity that dominates
the research of l}mfcﬁsimml ﬂrnitl‘u:]ngists, In the government
agencies (many of which are entirely supported by the sale of
hunting licenses) every effort is now directed toward the conserva-
tion and management of game species. In the museums, great
world-wide collections of birds may wait for years hefore th}' can
be classified and studied. FEven to glance over a collection is no
easy matter. Merely to inspect for only one minute each bird skin
now at the American Museum of Natural History in New York
City would require over five years. This would involve a 48-hour
week, no vacations, and presumably the services of an endless belt
transporting the specimens to one’s desk.

The limited budgets of both public and private institutions
virtually insure to the ordinary bird student a kind of public do-
main in the bird world that will be his to explore for years to come.
He should not be awed by the weight of his state bird book. Part
of it summarizes the accomplishments of previous generations,
which had their own interests and their own problems. Books are
seldom printed with blank pages to show the great gaps in our
knowledge, and bird books are no exception.

Take a truly monumental work, The Birds of Massachusetts, and
see just what is known about a common species. Here is an oriole,
the Baltimore. Its feathers are described in detail, its measurements
are added, and summaries are given of its molt, range, distribution,
habitat, nest, egas, incubation, voice, haunts, and habits, Has any-
thing been left for the Jayman to discover? These call notes and
alarm notes—just when are they given? How do the birds react to
blue jays, to cowbirds, to red squirrels, and to cats? Does singing
decline when the male secures a mate, or does it continue unabated
until eggs are laid? Does the male have a territory that he defends
against other male Baltimore orioles? Does he exclude orchard
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orioles from his territory? How large is the actual territory? Does
the male patrol its boundaries or does he have irregular singing
perches? Does he forage for food in all of the territory or just in
part of it?

These are simple questions that can be answered by simple ob-
servations. Other questions, more complex, require more elaborate
studies. In courtship the male is said to display his ‘gorgeous” colors
before the "admiring” eyes of the female. Can we honestly say ‘ad-
miring ' What would happen if we dyed the male’s colors a dirty
gray? Would she still ‘admire” him?

These embrace but a few aspects of one species’ life, They invite
backyard bird study. They require no motor cars. They do demand
careful note-taking, the keenest sort of observation, and the clearest
kind of thinking. They are so many minutae in themselves. Yet the
underlying questions involve elementary concepts in zoology. What
is the function and use of bright colors and fine songs in bird life?
Have these evolved as a means of sexual selection? Does their
primary function serve to advertise territorial possession ]}_y the
male and to warmn intruding birds against trespass? Or are they
used as recognition marks between the sexes of each species?

The Student and His Bird Club

The average bird student may be overwhelmed by a barrage of
such questions. His handicaps are clearly apparent. He is out of
doors, for instance, only on week ends. He enters the field with
little or no technical training. He has but the seantiest knowledge
of the fascinating literature of his subject. He has no ready access
to current periodicals except by personal subscription, No wonder
he sees little of significance in the behavior and exact distribution
of the most commaon species. No wonder he holds firmly to his one
bit of knowledge, identification, and keeps on compiling his county
or regional list.

The task of orientation in the complexity of modern bird watch-
ing can be simplified by a well-organized program in a local bird
club. Bird clubs have responsibilities that individuals do not. It is
a bird club’s task to serve as a medium for the dissemination of our
present knowledge of bird watching. It is a bird club’s duty to
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promote the scientific study of the ornithological features of its own
local region, the behavior and interrelationships of both its com-
mon and its rare species, and U:-:pvri.-lﬂy the intensive classification
of its own local habitats.

It is a common mistake to assume that the layman has no ambi-
tion in his hobby. Beneath his carly pursuit of the ‘life’ bird and
the rarity there already lies a sense of dignity for his efforts. How
else can one ux}_ﬂuin the jmu‘un]s that ]](‘ul']}' all bird students seem
to have? It is this sense of the dignity of bird study that forms the
basis for contributions to ornit]mlog}' h_}r the amateur. He may dis-
like having to rush and arrive at his office by 9 Aar., but he en-
thusiastically arises an hour before dawn to wade with wet feet -
in a mosquito-ridden marsh. He often produces notebooks dating
back 20 years.

It is an oft-repeated complaint that the great problems of field
ornithology must be given back to the professionals because busi-
ness commitments permit only week-end birding. Government men
are often months afield, it is true. Yet this great group largely con-
fines itself to game birds, and many of its members have no oppor-
tunity to settle down in one region. How many museum men have
you met who, like Thoreau, had an office in the woods? How many
university instructors can you name who do not have classes? By
and large, we can safely say that protracted field work comes to
one only as vacation time. Amateurs and professionals are all in
the same boat. It is just that some have longer vacations than others.

The problems of bird study and the course of its progress are
chronicled in English in about ten periodicals of national and
international eirculation. Every student would relish looking through
one of these each week. But how many can? Here and there refer-
ence libraries are open to the public, but many are closed on
evenings, holidays, and week ends, when businessmen would like
to visit them. The layman, faced with the task of earning a living,
must absorb ideas for his hobby more or less on the run. The prized
state volumes on his own shelf of bird books emphasize accomplish-
ments of the past, while on problems of the present and the near
future they are all too often noncommittal. They are dedicated to
the variety of species, and when and where you may find them.
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But beyond this all-important introduction to bird study, they
}rfnld to the periodicals the inspiration for new ideas in bird
watching,

II;:ppﬂjf {*nm:gh, bird magazines are fuir]}' inexpensive in price,
To buy all of them, however, is not always practical; but by dona-
tions and annual subscriptions it is extremely easy for bird clubs
to build up f:ircl_ﬂ:l.ting libraries of immense ill.‘-i‘]irlltiﬂtlill value.
Where }_}un:igct::_'r:,,r considerations are of the utmost iml:lc:url‘:mcc, a
club’s expenses can be reduced to a minimum by having different
members subscribe to different publications and then, after they
have read them, donate each issue to the club library. Another use-
ful plan is to have frequent meetings given over to reviews by
members of interesting articles on bird watching.

The layman can still indulge in any aspect of bird study that
suits his fancy. He can watch a bird roost, or a migration highway,
a pair of birds building a nest, or young birds learning to fly.
Limited as he is in his week-end feld work, he is limited in his
reading time as well. He should skim through many papers and
concentrate on mastering only a few, Much of the fun in bird
study and the solution of its problems jointly depend upon eyes that
know what to see, upon a knowledge of what has already been
done, upon common species of birds, upon intensive studies of
small tracts of land, and upon a corps of observers working to-
gether in a common purpose. He should realize also the tremendous
significance of two great and relatively recent milestones in field
ornithology. One of these, the development of bird banding, at
last permits the comprehensive study of the individual bird (in
one’s own backyard if necessary); the other, the recognition of
the function and use of territory in bird life, forces the rewriting
of the life histories of nearly all our most familiar species. The
student can write a footnote to the science of bird study; his bird
club can write even a chapter.

Opportunities to Explore Bird Life

The field exploration of bird life today might be said to fall into
three main channels; life-history studies, regional studies, and spe-
cial problems. This is by no means a perfect classification but it
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does outline three important ways by which bird watchers can
approach the subject. In the first category the emphasis is laid
on a single species, its breeding cyele, its migration, its winter life,
its behavior. In the second, observations are broadened out to in-
clude all birds, but the center of focus is a single region. In the
third, field work is concentrated on some one problem, like the
molts of gulls, or the diseases of songhirds, or the food of owls.

LIFE-HISTORY STUDIES

A life-history study is an attempt to work out the complete story
of a bird's life, In the past many writers have felt that this could
be summed up in a page or two. Today many naturalists regard the
subject as large enough to require an entire book for a single
species, There are many reasons for this change in attitude. Birds
are now known to possess great individuality, To draw adequate
conclusions about the life of a given species, it is best to observe
a large population (if that is possible) instead of but a pair or two.
This permits better averages to be calculated for the number of
eges laid, the percentage of infertility, the number of eggs that
hatch, and the number of young that fledge. It also lends greater
significance to conclusions drawn on bird behavior, homing, longev-
ity, and similar matters.

Qutside of the government agencies and universities, mdst life-
history studies have been started more or less fortuitously. Bird
banders have often found themselves ringing more of one species
than of others. Records of returns arouse their curiosity and banders
enlarge the scope of their observations. They watch the fighting
of the males, the displays in courtship, the share of the sexes in
incubation, and other details of bird life. In the end, they have a
concentrated mass of information that may cover one species” entire
life story.

Partly because so many of our birds are only summer residents,
complete life-history studies are fairly rare. Nesting studies, on the
other hand, are becoming increasingly popular. This is owing, T
think, to three fairly recent developments in bird watching. The
first of these, the nse of bird banding, has already been discussed
in Chapter 5. The second is the recognition of the use of territory
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in bird life. The third is a new desire to obtain exact statistics on
population-turnover in birds.

The present significance of territory is rooted in an important
oversight that Charles Darwin, the famous English naturalist, made
nearly a century ago. In studying the effect of evolution on bird
life, Darwin found it easy to explain the somber colors of birds like
the sparrows. In the struggle for existence, these had benefited by
protective coloration. But the beautiful song of the nightingale and
the startling colors of the male peacock were quite another matter.
Darwin finally decided that these had evolved through sexual.
selection year after year: the female birds had selected the finest
males. This seemed like a logical explanation, but only one or two
naturalists were subsequently able to support it with actual ob-
servation in the field. Other naturalists more or less accepted Dar-
win's theories. :

About 1920 Eliot Howard, an English businessman, convinced the
scientific world that—among other things—song is used by the male
bird to warn other males of the same species against invasion of
its territory. A whole new field of bird watching opened up as a
result. It is now suspected that some colors in birds may be wam-
ing colors, since they advertise the presence of a male to his rivals.
It is not impossible, of course, that these colors may serve dual
functions. Hence, in each species, the closest attention to displays
should be given. Variations in the size of territories have already
been discussed in connection with food and foraging distances
(Chapter 4). This relatively recent acceptance of the territory
theory by ornithologists now permits new and original observations
on the behavior of hundreds of species in North America.

Nesting studies also furnish an important insight into the me-
chanics of bird populations, and form a basis essential to the
understanding of many conservation problems. Valuable contrasts
in population characteristics can be made between common and
rare or vanishing species. Carefully planned banding can eventually
determine the average' life expectancy of adult birds for most
species, but many nests will have to be checked before one can
determine how many eggs must be laid to produce a single adult.
In the song sparrow, often quoted as the most thoroughly studied

| .
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bird in America, nothing is yet known of the refative importance
of each brood of the season in the composition of next year's pop-
ulation of adults. Other questions that can be attacked in a nesting

“study are listed in the appendix.

Life-history studies by the amateur are obviously a matter of
convenience. They are best conducted on a common species, espe-
cially one that can be conveniently trapped, color banded, ob-
served every week end and, if possible, at odd moments throughout
the week. The time necessary for such field work varies greatly,
according to the species involved and the detail with which it is
investigated. During 1938, Mrs. A. R. Laskey carried on a nesting
study of 36 pairs of bluebirds scattered in boxes along 12 miles
of roadside in a suburban park of Nashville, Tennessee. Complete
notes on three nestings required, she reports, 45 visits between
late February and mid-August (about twice a week). After brood-
ing started three- or four-hour trips in the field resulted in the
successful capture on their nests of all the adult females, as well as
the ultimate banding of all the young. Dr. Lawrence H. Walkin-
shaw, a Michigan dentist, hias mentioned in one of his excellent
nesting studies of the prothonotary warbler that his field work was
carried out on Thursdays.

Housewives will doubtless minimize their opportunities to make
nesting studies of backyard birds, but the greatest life history of
a songbird ever completed stands to the credit of a Columbus,
Ohio, woman who was raising five children. Her report, a mono-
graph on the song sparrow, should be read by every life-history
student. It is described in the appendix.

Nesting studies are usually carried out over a two- or three-year
period. During the first year, skills in such matters as nest finding
often have to be developed. Occasionally it is found that the study
was begun too late in the season and that important elements of
the bird’s courtship had been missed. Not infrequently, the student
simply lacks the ability to see and record quickly the many things
a bird is doing. It is always best to note down at once all details,
regardless of their seeming unimportance. A half hour later they
may otherwise be forgotten. At the end of the season, minor details
often assume considerable importance.
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Amateur naturalists who consider their week-end opportunities
too limited for nesting studies often overlook an interesting fact
about professional wildlife research in this country. Already con-
centrated on game species, many of these studies are further re-
stricted under Pittman-Robertson funds to definite three-year pe-
riods. Only rarely are such projects renewed and the same biologists
permitted to continue for another three years, In the university
field, graduate students are also compelled to complete their studies
in as short a time as possible. As a result, the amateur occupies a
singular position of advantage: despite his inability to be daily
afield, he can conduct long-term studies to an extent that is im-
possible under professional conditions. He is under no pressure to
publish work that is incomplete, He can pick any bird to work on
that he chooses. He can, if he wishes, produce a monograph, and
bring his name into permanent association with that of a given
species.

REGIONAL BIRD STUDIES

One of the commonest forms of bird study centers around the
bird life of a given region. In most bird clubs this is the principal
form of bird watching, and many clubs have an officer charged
with the responsibility of collecting the random notes of members
on this subject. Sometimes these are recorded only because they
are easy to record; only occasionally is emphasis given to the actual
gaps in our knowledge of regional bird life. In many bird clubs,
members are still reporting only the first spring migrants, after the
manner of the last generation, The theme has become overworked
and, bored by the repetition, the older members drop out. Club
officers wonder why their membership exhibits such a turnover.

Regional bird life may be considered according to the spring
migrants, the breeding birds, the fall migrants, and the winter bird
population. In most localities these exhibit tremendaus differences
both in the kinds of species and in total numbers, but in very few
regions have all four received equal attention. In many parts of
the West, the adjustment of birds to wet and dry seasons offers a
parallel problem that still requires study.

Many migration watchers have their favorite study areas but
they often tend to drop their intensive watching soon after they
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have witnessed the peak of the migration. A good migration study
would endeavor to show the migration classes in cach species: the
vagrant birds, the resident birds that immediately take up territory,
the transients that rather silently pass through, the percentages of
males and females, the status of stragglers, and in the fall the
numbers of young. These groupings undoubtedly vary among dif-
ferent species and in different regions, but the degree of variation
has yet to be established.

A number of interesting migration studies are linked to species
that are known to possess geographic races. The order in which
these subspecies migrate through a given locality is often unknown,
and it sometimes can only be established by collecting representa-
tive samples of the birds encountered. In a recent letter, Dr. Jean
M. Linsdale reminds me that this is especially important on the
Pacific coast. To a lesser extent this is true for a few subspecies in
the East. Every region should have a collector to work out such
problems as collecting can still settle, and every effort made to
see that the specimens go to a museum of repute. The glass has
undoubtedly replaced the gun in the esteem of the last generation,
but it can never completely substitute for it in all problems of
identification.

Breeding populations offer an especially fine opportunity for
field work. Shall we call our local birds common or uncommon, and
let it go at that? Or shall we work out their distribution and num-
bers in detail? How much detail?

“What would the present-day New England naturalist give,” wrote
Dr. Clover M. Allen a few years ago, ‘if he might have an accurate
picture of the conditions here 300 years ago. Forbush’s wonderful
volumes on the habits and history of New England birds show
only too clearly how little record we have of birds in Massachusetts,
even so recently as three generations since. It is evident that a clear
record of current conditions must now be kept for the benefit of
those who will in future find it useful”

Many other ornithologists have advocated this policy. Period-
ically at Linnaean Society meetings in New York, I have heard
the late Charles A. Urner maintain that we should leave to our
successors the most exact picture possible of our local bird life.
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There are many ways to do this. The breeding records of all un-
common speeies can be mapped and their habitats deseribed in
detail. Counts of colonial birds can be made from year to year.
Maps can also be worked out showing the predominant plant types
that influence the distribution of local birds today. In each of these
types, censuses can be taken to determine the density of breeding
birds and wintering species. I know of only one region—around
Cleveland, Ohio—where quantitative work on local habitats is being
systematically pursued. There, the Kirtland Bird Club and the
Cleveland Museum of Natural History have been conducting
breeding-bird censuses on climax forests, felds, second-growth
timber, suburban areas, and many other types of local environment.
This is not a short-term program, but neither is bird watching an
ephemeral hobby.

In late summer and fall, the dates and movements of migrating
birds are much less known than those for transients in spring. Not
only can separate arrival and departure records be kept for both
male and female birds, but important data on immature birds can
also be recorded. What, for instance, is the ratio of old 'hi.rds to
young? The value of the latter information is well recognized today
by game managers, but the possibilities for other species have
scarcely been touched.

From late summer on, communal bird roosts can also be mapped,
their flyways determined, and the numbers of birds counted from
time to time. Many roosts are so located that the foraging area
about each of them can also be ascertained. In this way an overall
density of the birds can be worked out, and comparisons made with
other regions. The same density would give a picture of local bird
life that would be of great value to future observers in the same
region.

Winter birds offer equally good opportunities for exploration.
For over 40 years Audubon Magazine (née Bird-Lore) has been
publishing Christmas bird counts. These have {umishegl an admir-
able insight into the variety of bird life in many regions, but almost
nothing is yet known about actual winter densities. Since in winter
birds forage fairly extensively, study areas of 100 or 200 acres are
advisable.
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Some winter birds lend themselves readily to weekly or biweekly
counting, Such ra:gulur counts make it pu:fsilﬂv to .*stud}' pnimlntiﬂn
decreases over this very eritical period in the lives of birds. “Winter
Kill' in some upland game birds has been found to reach 50 or 60
per cent. In the song sparrows studied by Mrs. Nice in Ohio, the
winter loss of breeding males ran as high as 26 per cent between
October and April. The subject of winter losses has received much
attention from research workers on game species but has scarcely
been touched in connection with songbirds in North America.

SPECIAL STUDIES

In itself, any one aspect of life-history work or regional bird
watching might be called a special study. A great many of the
scholarly papers now published about birds fall into one or the
other of these two broad fields.. Sometimes, however, the explora-
tion of bird life crosses the boundaries of many regions or touches
the lives of many species. The investigation of hawk migration in
the Appalachians now stretches across many states and concerns
many species. Monographs have been written on the molts of birds,
their incubation, and their food. Banders can work on the weights
of birds, their plumages, parasites, and deformities. A very worth-
while study could be built around the ratio of males to females—
beginning, say, with one species and eventually carrying it out
through many species. Sex ratios can be worked out for different
seasons and for different years. They can be studied for adult birds
and even for fledglings. The ubiquitous English sparrow is poten-
tially the guinea pig of the bird world, since hundreds can be
collected for large-scale biological investigations. One bander I
know kills over 1500 every year, but makes no effort to record
their sex, their weights, their ages, or their external parasites. Few
of us like the sparrow, but no one should waste a scientific oppor-
tunity like that to record a mass of data.

Special studies have this advantage: by extending his observa-
tions over a large number of species and by concentrating on one
aspect of their lives, the bird watcher can obtain a broad picture
of bird biology that is extremely revealing. There is almost no limit
to the number of topics, Song, territory, courtship, nest building,
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care of the young, persistence of the family flock, and use of roosts

are a few that come to mind. Other questions can be found in the
outline for a life-history study given in the appendix.

Co-operative Bird Watching

Although bird watching is often the most individualistic of oc-
cupations, it also embraces a wealth of opportunity for co-operative
exploration. This approach to the study of natural history involves
something more than two anxious and intent naturalists stalking a
nervous bird from opposite sides of a bush. It is the welding to-
gether of diverse talents in a field study of bird life. Very roughly,
it might be said to comprise research partnerships and organized
inquiries,

RESEARCH PARTNENSHIPS

A simple but well-established partnership now exists between
field men and laboratory workers. The opportunity for bird banders
to secure the assistance of parasitologists has already been men-
tioned. In the past, bird watchers have been slow to appreciate the
dramatic stories back of studies in bird parasitology, and to realize
their great opportunities for furthering our knowledge of this very
important field.

The life histories of bird parasites demonstrate some of the most
complex and fascinating interrelations found in nature. Their ex-
ploration involves detective work far beyond anything Sherlock
Holmes ever attempted. Many birds pick up external parasites in
their food. In one species, liver parasites of prairie dogs develop
into intestinal tapeworms when their hosts are eventually eaten
by hawks. Reproduction in this simple cycle takes place in the
hawk; segments of the worm containing eggs are passed out in
the feces to reinfect more prairie dogs—and, of course, more hawks.

Snails are often an intermediate host for another type of parasite
called the fluke. Adult worms of this type are known to inhabit
the mouths of great blue herons. The unworried heron swallows the
eggs of the parasite and these pass out with the feces. From the
eggs, swimming forms hatch and infect snails. In the snails, bur-
rowing forms of the parasite develop and then leave their inter-
mediate host. They are next found on the skin of fishes as small
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yellow grubs. Their last step, to the mouths of the herons, is ob-
vious.

It should be clear that bird watchers can share in the compli-
cated task of solving many riddles in parasitology. Bird banders
with trapping stations are in an extraordinarily fine position to de-
tect (external) ectoparasites on adult birds. Every nestful of young
offers an equally interesting opportunity. The lining of the nest
can be examined, the ears and soft parts of the fledglings carefully
noted, and a thorough search made of the young birds' skin and
feathers. Fleas, ticks, mites, and lice are a few of the curious amni-
mals birds may carry externally. These can be readily preserved
in small vials of 70 per cent aleohol obtainable at one’s local drug-
store. Although tens of thousands of young herring gulls have been
banded, I am told by Dr. B. B. Morgan that relatively little is yet
known about their parasites.

Another great group in which new species ean still be named
and life cycles worked out in detail comprises the (internal) endo-
parasites. Research on many of these creatures has long been
impeded by the lack of wild birds available for autopsy and dis-
section. Bird watchers are often in a position to make specimens
available. ‘Vermin’ campaigns—however inexcusable—occasionally
result in wholesale killings of erows, magpies, hawks, herons, and
kingfishers. Such birds can be examined for bands and external
parasites. Fresh specimens can often be packed in dry ice and
shipped to near-hy parasitologists. Along the ocean beaches, ex-
cellent opportunities are present to collect birds that have recently
died of some disease. Many scientific agencies are only too willing
to receive such specimens (in the right condition) and to identify
the parasites present. The importance of these to public health
has been recognized more and more in recent years, but a vast
amount of work remains to be done on the subject. Endoparasites
can always be sent for identification to the Bureau of Animal
Industry, Department of Agriculture, Washington, D. C.

Other research partnerships can be worked out with botanists,
entomologists, mammalogists, and others, who are carrying out
field work in the bird watcher's own region, Association with spe-
cialists like these inevitably broadens the omithologist's point of



164 THE ART OF BIRD WATCHING

view and inereases his knowledge and enjoyment of nature. It can
occasionally be climaxed h}' research purlnu:'shi}_}ﬁ of the greatest
value. Botanists ean often furnish vital information on p]ﬂ.ﬂt suC-
cession and help in the local mapping of various habitat types.
Eulomolugish; mig'hl; be willing to hL'Fp in the study of the insect
food of birds and the relation of insect densities to breeding-bird
censities. Munumﬂogfsts often find their pnt]ls crossing ormitholo-
gists’ when their study of rodent populations necessitates visits to
owl roosts and an examination of owl pellets. One extremely useful
type of project is the censusing of all the animals, vertebrate and
invertebrate, on study areas. This, of course, can best be conducted
near university towns and large cities, where many specialists of
diverse types are apt to be present.

Another type of partnership still awaits organization. This in-
volves the field worker who has neither the time nor the patience
to publish his observations, and some other naturalist who would
assume the responsibility of preparing the field notes for publica-
tion. I believe that many excellent papers could be printed on
bird watching if more amateur naturalists could receive help in
writing up their observations, Professional ornithologists are often
only too glad to help the amateurs when they can, but many
businessmen seem to feel that the writing up of their notes is an
activity that can be taken up after they retire, or when their physi-
cian tells them they are no longer physically able to take to the
field. This personal utopia is seldom realized and many excellent
observations die with the naturalist. The journals and field diaries
that are left behind are too cryptic and too illegible to become
anything but sentimental symbols of contributions to natural his-
tory that are lost forever.

Many young bird watchers would also profit from a partnership
that would insure the publication of their observations in a profes-
sional manner. Competent partnerships in publication would, I
think, tend to emphasize the most important aspects of the field
work completed, and capitalize both on the technical background
and the extensive reading of the senior author. With both writer
and field worker appearing as joint authors, responsibility and
credit would not be exaggerated.
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ORGANIZED INQUIRLES

Bird watching can often be divided into intensive and extensive
studies. The former include field work carried out in relatively
small areas, such as those emphasized in this book. The latter in-
volve the compilation of data from a large or extensive area, and
usually require field notes or reports {rom a number of observers.
Situations of this kind usually can be met by organized inquiries,

Inquiries are not new in North America, although we are now
rapidly falling behind British bird watchers in such activities. Dur-
ing 1884 and 1885, 170 observers pooled their migration records
Jn the Mississippi valley to give a picture of bird migration that
is still quoted today. Wells W. Cooke, who organized this co-opera-
tive study, later inaugurated (in 1914) a remarkable series of
breeding-bird censuses, chiefly on farm lands through the United
States. Some of these counts covered a five- to ten-year period, but
the project died a premature death in the 1920's. Another series of
breeding-bird censuses was initiated in 1937 by William Vogt in
Bird-Lore (now Audubon Magazine). About 30 to 40 bird watch-
ers contribute to this every year from all over America.

Most organized inquiries are on a much smaller seale. Usually a
questionnaire is sent out and some kind of follow-up instituted.
In this way, Robert P. Allen has mapped the black-crowned night
heronries of Long Island, and J. T. Emlen, Jr., the winter crow
roosts of California and New York, A particularly interesting ques-
tionnaire was one sent out in 1926 by the Roval Ontario Museum
of Zodlogy. This inquiry aimed to gather up fragmentary data on
passenger pigeons in the province. It ultimately resulted in an ex-
cellent study of this extinct species by Margaret H. Mitchell.

Questionnaires among English bird watchers are now an ac-
cepted way of gathering scattered information about birds. In-

- quiries have been used to bring out new facts about the great
crested grebe, swallow nestings, the populations of a heron, the
food of an owl, and the habitats of a plover. Begun by British Birds,
an excellent monthly magazine devoted to bird watching, these
inquiries have been continued by the British Trust for Ornithology,
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a private organization set up to co-ordinate bird-watching activities
in the United Kingdom.

Organized inquiries have also been successfully used by the Bu-
rean of Animal Population (at Oxford University) as a means of
gathering information about cyeles in the Canadian Arctic. They
can readily be adapted to canvass the members of a single bird
club, a series of bird clubs, an entire state, or many states. I"-"lﬂ.‘ﬂ}f
of these co-operative studies in Britain have been based on the
reports of 50 to 100 or more observers. In my experience, Canadians
are definitely more co-operative than Americans in such affairs, so
that the method of questionnaires in the United States must be
used with caution. The number of questions should be few, perhaps
four or five is enough. A good idea, passed on to me by Robert A.
McCabe, is to give the correspondent several squares or boxes in
which he can merely check off his answer.

Double postcards are one inexpensive way of instituting a wide-
spread inquiry, (These can usually be multigraphed for not more
than a dollar per hundred.) They might be used to locate com-
munal roosts of birds and colonial nesting sites, and to check the
bird populations there from year to year. They would be useful
in roughly determining the numbers of winter birds like the rough-
legged hawk, the horned owl perhaps, the northern shrike, and so
on. Each bird club could probably support some venture of this
kind from year to year—and in the course of a decade make a
sizable contribution to our knowledge of bird life.

Bird Watching by the Layman

Amateur naturalists consider successful bird watching to be sim-
ply the effective use of their spare time. Birds have been studied
under all kinds of conditions. Railroad travelers have made cross-
country counts of birds, and motorists have furnished most of the
facts now known about the speed of bird flight. There is one story
of a soldier who was always volunteering for lookout duty in the
crow’s nest of a troop transport crossing the Atlantic. More sea
birds than submarines were seen by Lester L. Walsh on that trip,
but somehow the vessel got through. Less known is the story of
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the biologist who noticed flickers courting and nesting outside his
window. In the end a very interesting paper on the behavior of
these birds was published in The Auk. Although the observations
here were daily in character, each lasted but a brief period. They
were made, for the most part, while Dr. G. K. Noble was shaving
—apparently with a safety razor.

The art of bird watching is based on some knowledge of what
should be recorded about bird life. Only occasionally may it involve
the spectacular. “The invariable mark of wisdom,” Emerson once
said, is to see the miraculous in the common.’ I have found that the
pleasure of being in the field has increased with my reading of
bird books and periodicals. Flushed with new ideas about what
others have seen, I constantly see possibilities of making parallel
discoveries about other species. There are some naturalists who
believe that reading does not enhance their powers of observation.
T have heard a man say,’ wrote President Van Hise of the Uni-
versity of Wisconsin many years ago, ““I observe the facts as I find
them, unprejudiced by any theory.” I regard this statement as not
only condemning the work of the man, but the position as an im-
possible one.”

‘Speculation and theory are not always mischievous or futile,” E.
P. Bicknell once pointed out. “At the threshold of an unstudied sub-
ject they often have the effect of stimulating investigation and
giving direction to research.’

Without having some idea of what other naturalists have found,
the student is certain to miss many of the subtle things that are
constantly happening in bird life. Suppose, in watching a pair of
robins feeding their young, he notes in his journal:

10:23 male came to nest with food, paused, fed nestlings,
and left at 10:24

10:29 female fed the young

10:35 male back with more food.
Is this all that took place? Some adults are said to approach their
nests by routes that are invariably the same. Did these robins have
different routes, or the same routes? How many young were fed
at each feeding? Did the adult bird feed the nearest mouth or the
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HANDBOOK INFORMATION STILL. WANTED ON NORTI
AMERICAN BIRDS

No complete handbook has ever been compiled for North Amercan birds,
One reason is this: some of the most elementary facts about our native hird
life have vet to he recorded by bird walchers. The approximate status of this
information today is shown in the table below, The perfect handbook will
some day give all these data for every species of bird in North America—only
if bird watchers record their observations in nationally accessible publications.

C = complete FC = [aivly complete 1 = incomplete

Plumage deseriplions rocabing gites: ;i s I
color of =oit parts. . .......... FC sizge of foraging area necording
LT e o e e I Lo season . AR T
other measurements. .. ....o...  © type and size of territories. .. . .. I
MOMS. . oo FC,' Population characlerisiics
T B TV P S [ :

R e e c average number of eggs in elutch FC
" number of clutches and broods.. I

Voice percentage of infertility........ 1
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factors affecting song. . . ...... 1§ hatch. 1
BODE POEIOH. « v nonvemvenrsnoss 1 nvﬁrum:-. nu:uhr:r u::-l' mung 1.h-1.t.
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Nesting habits percentaze l]'|'1r. :i]r' at. r.al:h age I
relation of substrate to nests. . 1 life expectaney . ....voenssinis 1
role of sexes in nest building. ., 1 local densities recorded........ I
gsize and colorof egps. . ....... C secralios. . I
manner and dates of laying.... FC ; .
peniod of incubation. .. ....... 1 Migratory habils
role of sexes in incubation. . ... I diurnal or nocturnal migrant... ©C
rhythm (if any) in incubation. . 1 pringipal local migration routes. 1
length of fledgling period. ... .. 1 average arrival dates for local
duration of family flock....... I males, females, and imma-

- taed o e FC

Habitats average arrival dates for tran-
use of singing perches (if eny)... I gients of snme species. .. ..... I
food relationships. .. .......... I effect. of winds and temperature
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relation to soils and forest types., 1 inbernali=s s e s S I
place in BUCCESSIONSE. . v vvewrss I a1 L R B B I
relation to land wse. ... ... 1 diseases carried. ... .l I

highest mouth? Some young birds are said to extend their mouths
straight upward for a certain number of days and thereafter direct
their open mouths toward their parent. Which were these baby
robins doing? Will all the young birds develop the second kind
of response on the same day, and at much the same time? In these

e i, e S
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minutac, the naturalist can ascertain the habits of birds and the
maturation of instinctive behavior,

In 1937 the Linnaean Society of New York informed its members
that over 20 species of birds, which bred in that region, had un-
known or uncertain incubation periods. It was rather surprising
to see what birds made up this list. Some of them were relatively
common in that region; others were common mﬂ}r in other regions.

King rail Black-throated blue warbler
Piping p]m'er Black-throated green warbler
Willet Fine warbler

Black skimmer Kentucky warbler
Rough-winged swallow Hooded warbler

Tufted titmouse Canada warbler
White-breasted nuthatch Savannah sparrow

Brown creeper Grasshopper sparrow
Winter wren Henslow's sparrow
Blue-gray gnatcatcher Sharp-tailed sparrow
Parula warbler Seaside sparrow

Within two months of publii .tion of this list, one member of the
Society determined the incubation perio.’ of the parula warbler
and the black-throated green; another approximated that of the
Florida gallinule. In a few more months, I suppose, the list was
largely forgotten. Yet this little reminder had helped close two
small gaps that had existed in the biology of birds for years.

Bird watching is obviously a matter of seizing available oppor-
tunities. All too often the naturalist spends hours traveling back
and forth from some ‘ideal’ study area which he can only reach
with considerable difficulty on week ends. A much more convenient
area near by may sometimes be less aesthetically satisfying in its
vegetative cover, but, if it contains birds that can be watched for
a half hour each day, in the long run it will probably yield more
concrete and new facts about bird life.

On Publishing Observations

Bird students have long been noted for their confused notions
on how and where their observations should be published. Perhaps
this is inevitable in a field containing so many scattered devotees
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of varying shades of experience, The problem is well worth the
attention of every bird walcher.

One of the commanest ideas among beginners is that every ob-
servation is important and should be brought to the attention of
others. This exaggerated idea makes for two hardships: on the one
hand, the older and more experienced naturalists are forced to
listen to interminable tales of unimportant migrants; on the other,
editors are flooded with accounts of allegedly exciting rarities. For
the most part, the older ornithologists accept these burdens philo-
sophically, remembering their own excitement and their own youth-
ful questions. Yet they also know of the many bird books that have
already been written. To be unaware of local migration data that
have already been compiled is an increasingly inexcusable igno-
rance in this day of public libraries. When a rare bird is to be re-
ported, its status should be checked against all available sources of
information. Records that change the status of a bird as given in the
A.O.U. Check-List might well be published in The Auk. Lesser
rarities should be reserved for more local publications, or sent in to
one of Audubon Magazine’s regional editors of “The Season.” These
reports should always be concise and to the point.

A number of bird clubs now keep the lists of their regions up
to date by putting out mimeographed magazines or even more
pretentious publications. These serve a very commendable fune-
tion by preserving purely local observations in one place, and by
leaving to the national organizations the task of publishing articles
of national interest. This would be a happy situation in bird study
if the officers of each bird club could retain their sense of perspec-
tive. Not in.frequcntl}r, however, important papers are printed in
periodicals of very limited distribution. This not only makes for
bibliographical difficulties among professional ornithologists, but it
also strangles the development of amateur naturalists in other
regions. I have Jmown many bird watchers whose life-long interest
in their hobby dates from reading a single article or a single book.
My own absorption stems from a book by an Englishman and a
paper on a Greenland bird in a Dutch periodical.

The future of bird watching obviously depends on the accessibil-
ity of its results. Many bird clubs can contribute to the common



ON PUBLISINING OBSERVATIONS 171
good by helping to support the national periodicals and by keeping
their own local publications reduced to a minimum. Sometimes
papers are written that are of interest both regionally and nation-
allv. When these are published in organs like The Auk, The Condor,
The Canadian Field-Naturalist, Bird-Banding, and The Wilson .
Bulletin, reprints can readily be purchased by a bird club and re-
distributed to the membership. Decorative line drawings with the
club’s name can even be added by a local printer at a small cost.
An increasing number of organizations are now finding reprints a
useful way of simplifying their budgets and of making better known
the work of their members. The cost differentials can be seen in
this example. In one eastern city, a local bird club has been print-
ing an annual publication (circulation about 250) at a cost of
$3 a page. An I-.‘l'[u:'ll number of reprints from some national l}urind-
ical like The Auk (circulation 1500) would tost the club 51 a page
for a paper of average length. Should this club restrict the more
important researches of its membership to its own essentially local
publication? Does it owe anything to bird watching throughout
America? If it has an ample budget for publications, should it use
the reprint method and make an added financial contribution to
the national periodical that publishes the work of its members?
The officers of every bird club should face these questions. In
times of economic depression, they become especially important.

In writing his observations for a scientific periodical, the bird
student has the satisfaction of making a contribution to knowledge.
Having profited by the birdlore of past generations, he pays a debt
by passing on to future generations his own experiences. To write
a scientific note or a scientific paper is not easy. Neither can be
dashed off like a letter; for each superfluous word ultimately is
costly to print and time-wasting to read. A short note in a scientific
journal can be a work of art, condensed and polished, with not a
single wasted word. The aim of the writer should be a communiea-
tion giving all the pertinent facts in the shortest possible space,
I believe that some wrilers are prouder of their general notes than
of some of their much longer papers. Wordiness:has never been
a sign of wisdom; in scientific writing it is an imposition, '

In writing a paper, the student might well observe the following
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rules, Some of these have already been pointed out by Dr. Lins-
dale in The Condor.

1. Learn what others have published on the subject. If a life-
history paper is to be written, Chapman’s handbook will list the
more important papers published on the species up to 1931. The
10-year indices to The Auk and The Condor are other useful
sources of titles. Bent's Life Historics summarize many scattered
fragments up to the dates when they were written. The subsequent
annual indices of The Auk, The Condor, and The Wilson Bulletin
can be used in a search of this kind. Reviews in the files of Bird-
Banding are also important. Inaccessible papers can often be ob-
tained from authors, many of whom have available reprints of
their articles. (Not infrequently these have been paid for by em-
ployers.) The address of an author is usually given at the end of
an article; it can often be found in the A.O.U. membership list
published from time to time in The Auk. The free distribution and
exchange of reprints is now an accepted courtesy among con-
temporary scientists,

2. Prepare a logical outline. This can be modeled after some
paper that is especially well written. Even one on some other
species will do. Sections of the outline that are found to contain
insufficient data can be readily dropped or iur::uqmmted with some
other part of the outline. Be sure to include acknowledgments, if
necessary, and a summary.

3. Select a periodical and follow its style. This should be the
publication to which the paper will ultimately be submitted. No-
tice how references are handled (as footnotes or in a bibliography
at the end of the paper). See if minor material ean be summarized
and placed in small type. Follow, wherever possible, the names of
birds as given in the A.O.U. Check-List. Use names of plants and
other animals only with care, avoiding colloquialisms and specify-
ing some authoritative source from which the names have been
taken. In scientific periodicals it is also best to give all measure-
ments in both English and metric systems. One or the other can be
left in brackets. Most periodicals contain, inside the front or rear
cover, additional instructions regarding typewritten material and
the manner of including illustrations.
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4. Let the first draft be comprehensive. Writing is a tremendous
stimulus to clear thinking. It enables one to develop perfectly un-
expecled points of view. It often shows up glaring gaps in one's
own observations and emphasizes the need for further field work.
Even when additional field work on the same subject is already
planned for the following year, a preliminary draft on the past
season’s observations is well worth making.

5. Make the sccond dreft concise. Avoid personal references:
stick to the subject. See how much it can be condensed. Try graphs
and tables as a means of summarizing material. The title of the
note or article should be short (in order to spare bibliographers
for years to come). Give full details where required for a clear
indication of the significance of your observations. In the summary,
avoid a mere listing of the topics presented; make it a true abstract
of the paper.

6. Read the paper for punctuation, logical sequence, and clarity.
Most publie libraries have good books on the former. The Uni-
versity of Chicago’s Manual of Style is widely used in this connee-
tion; John Benbow's Manuscript and Proof will also be of help.
Base general statements on the evidence you present, not upon
some generally accepted theory or supposition. Use terms in their
generally accepted meaning or else define them. Make up a neat
copy of your article before trying the next step.

7. If possible, have the manuscript read critically by some ex-
perienced naturalist. The critic need not be elderly; if he is, he may
already be flooded with such requests. I think he could be asked
to look for two things: wordiness and insufficient data. He may
also be able to detect errors in logic, but this kind of ecriticism
often involves a special effort or a large amount of time. To read
a paper very critically is an arduous task requiring immense powers
of concentration, and relatively few ornithologists have time for
extracurricular activities of this nature.

8. In making the final copy, check each reference against the
original source. By some quirk of the human mind, the papers most
familiar to the author are often mentioned in the bibliography with
incorrect titles. Above all, do not pad the bibliography. Include
only references that you have examined yourself and read thor-
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oughly. Isolation from good libraries is no sign of intellectual weak-
ness; il an abstract or review of a paper is the only source of a
quotation, quote the actual source you used. Check carefully the
spelling of all scientific names used in the text, Verify the spelling
of names of persons.

To some, the routine of publishing articles may seem to exceed
the time that the mmnateur naturalist has lor his hobby. Yet amateurs
have made some of the greatest contributions to ornithology.
Charles Darwin, for instance, was an amateur, but his is now a
houschold name. Elint Howard, who focused the attention of sci-
entists on the impurtance of territory, was an Engh‘sh businessman,.
A. C. Bent, who has been compiling the monumental Life Histories
of North American Birds, is a New England textile manufacturer.
The author of the great monograph on the song sparrow is the wile
of a midwestern college professor.

‘There are two ways of constructing our picture of the bird,
wrote T. T. McCabe a few years ago, ‘one is a mosaic, an effort to
patch together a large number of fragments of observation, of
many shades of significance and reliability, the other a direct and
continuous drawing in which the whole picture is at least laid in,
with the necessary sense of composition and subordination.” With
experience and resolution, more and more bird students may con-
tribute to our knowledge of birds.

Bird Watching and America

Bird watchers are often the first to detect serious downward
fluctuations in the numbers of wild birds, and in this respect they
represent the eyes of the conservation movement. It seems to me
logical, therefore, that this chapter should close with a plea for
clear thinking and a broad point of view on this aspect of our
rather dizzy and discouraging world. To millions of our citizens,
nature still means some outdoor picnic table beside an imported
Japanese cedar. To others a park is merely a place to spread news-
papers on the grass or to feed bears.

With the grim specter of accelerated erosion now stalking many
of our national forests, every attempt to restrict grazing privileges
on public lands is bitterly contested by cattle- and sheep-men.
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Millions of dollars go for irvigation; millions more for drainage.
Thousands of miles of mosquito ditches are dug, while in some
states malaria has gone up and ducks have fFone down.

In the Middlewest, which some like to regard as the (‘n!ighlrmcd
center of America, red-tailed hawks are still shot on sight, con-
siderably less than a quarter of the badly eroding farms are now
plowed with a thought to the future, and state conservation officials
were dismissed without hearing as late as 1942. Some Americans
are still like the old-timer from the llinois river bottoms a few
years ago, when waterfow] were facing a seripus erisis. Told that
the continued slaughter there might reduce some ducks to the
status of the passenger pigeon, this elderly citizen (perhaps think-
ing of his radio, his telephone, and the WPA) is reported to have
said: ‘So what? We're doing 1}i‘ntt}r well right now without the
damned pigeons, ain’t we?’

Conservation means more than preserving a few species of wild-
life. It means the wise use of all the natural wealth of a great
continent so that other generations of Americans can benefit by
its resources and enjoy the same opportunities that we do today.
We could clear the buffalo from the plains and use their bones to
fertilize the fields of California. We cannot, however, cut down our
vast forests without some penalty in floods and misery. We could
pollute our streams, waste our fishes, drain our marshes, and so
make barren deserts of our waters. We cannot, unfortunately, farm
all our lands without the inevitable 'l:-amkmptcy of soil erosion.
Other evidences of an uncertain future appear in our depleted
reserves of oil, our diminishing supplies of coal, our burned-over
lands that are struggling to raise new forests.

As one who is close to nature, the naturalist is especially sensitive
to the impact of our civilization on the natural resources of the
continent. In the past he has all too frequently been content with
the passage of a few laws and with the inauguration of a few
sanctuaries. He is still confused about the function of education,
about the efficacy of lobbying, and about the diversity of problems
in national and international conservation. He sees bird-protection
agencies quarreling among themselves, government bureaus prac-
ticing predator control on the one hand and managing national
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refuges on the other. It looks like a cockeyed world, and it nearly is.

In a world full of ]_11‘13]'11di::u and politics, loose t}u'nl:ing andl
laziness, it is hard to kuup ones feet on the ground and face
squarely in the right direction. There are, 1 think, certain principles
that should govern the thinking and conduct of every bird watcher.

1. Every citizen now has inescapable oblizations to see that con-
servation becomes a major force in North American politics and
thought. Patriotism is not something that one dons like a uniform
every time war is declared. It involves duties that enter into our
daily lives in times of peace as well as international strife.

2, More than ever belore, the conservation movement now de-
mands the mutnal co-operation of many people interested in diverse
things. Bird watchers must help sportsmen get better hunting, hunt-
ers must help garden clubs abolish roadside hillboards, garden
clubs must help fishermen get better trout streams, and fishermen
must encourage farmers to manage their wood lots. Selfishness has
been the curse of our race: in conservation it inevitably leads to
distrust, embitterment, and defeat.

3. Many of the needs of conservation can be met by community
action. Pious resclutions are next-door neighbors to the subservient
mass mentality that is the menace of our generation.

4. Last-minute laws and eleventh-hour sanctuaries are sorry ef-
forts to correct long-continued land abuse and a lack of long-range
planning. All the wealth of Massachusetts could not prevent the
doom of the last heath hen. Our present inability to save the few
ivory-billed woodpeckers that are now left in the South is not due
simply to the lumbering industry (as Table 30 might imply). The
underlying cause goes back, I think, to failure of an earlier genera-
tion more concerned in the spoils system than in a national pro-
gram of forestry.

5. Misuse of wildlife is but a symptom of universal land abuse.
If we are to save our disappearing whooping cranes and trumpeter
swans, we must provide for efficient mining, scientific utilization
of oil fields, soil-erosion control, correction of stream pollution, and
the development of protection forests in a co-ordinated program in
each state. Even in high places there still exists the innocent ex-
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HOW BIRD LIFE IN AMERICA HAS BEEN AFFECTED BY MAN

Many changes in American bird life can be traced dircetly o human agencies.
Sometimes & number of agencies act together upon a single species, and it is
extremely difficult to single ont the oue factor that is most inportant. Changes
in bird life are not necessarily as simple as this table would imply.
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pectation that worn-out soils can always lind some use as wildlife
preserves.

8. The real progress of conservation is rarely measurable by the
events of any one year. New laws and new sanctuaries are some-
times symbols of advance, but their seal of suceess stems from new
folkways and cultural concepts that gradually attain an accepted
place in the conduct of our people.

It seems obvious that the task of preserving our national wealth
will be an endless one. “Write your congressman’ is said to be a
tepid technique in conservation. Perhaps it is. Yet the Bald Eagle
Act passed by Congress a few years ago is said to be largely the
work of one lady, Miss Maud C. Phillips of Springfield, Massachu-
setts. Almost unknown in wildlife circles, she plagued her repre-
sentatives for years until, in desperation, they got the measure
passed. Conservation is the product of intelligence times persist-
ence. I should like to see bird watchers have plenty of both. I be-
lieve it worth while and pleasurable for us to explore the mysteries
of wildlife. It would be in a sorry predicament, however, if we all
buried ourselves in bird blinds and left nature to work out its own
salvation.
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Appendix A4

AN INTRODUCTION TO BIERD TRACKS

Tne mexTIFIcATION OF Bips by means of their tracks is about as
well known today as field identification with an opera glass was
fifty years ago. A few ambitious souls take up the idea from,time
to time, but most naturalists regard the technique as a blind alley
to be shunned and distrusted.

Bird tracks can, however, yield useful information to the natural-
ist. In recent years, the footprints of quail in the snow have often
been counted to ascertain winter losses in different coveys of this
species. Naturalists who like to wade through swamps find tracks
a good indication that secretive rails are present. The time is now
ripe for a collective effort to report the tracks of all the larger
species and to work out methods of separating these in the field.
Herons, gulls, terns, upland game birds, rails, gallinules, coots,
crows, ducks, and geese all leave tracks that can be reported. Many
will be virtually impossible to identify. Others will be found to
possess unsuspected characteristics that make them absolutely dis-
tinctive. As a sport, the endeavor has its possibilities; as a con-
tributien to birdlore, it has its own potentialities.

The most sustained and thorough field work ever carried out in
this connection stands to the eredit of the late Charles A. Umer,®

® Charles Anderson Urner died suddenly at Elizabeth, New Jersey, on June
22 1838, at the age of 56. A graduate of the Universite of Wisconsin, he
was associzted throughout his life with the wholesale butter-and-ege business
of New York City and was vice-president of the Urner-Barry Publishing
Company there at the time of his death. For many years he was an ardent
hunter: Iater he became the most active field ornithologist in New Jersey and
a dominant figure in the Linnaean Society of New York. Extraordinarily ex-
pert in the feld identification of coastal bird life, he completed nesting studies
of the short-cared owl, compiled important and characteristieally thorough

counts of migratory shore birds and waterfowl], conducted breeding-bird cen-
179
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whose notes and records on this subject are here published for the
first time, The Umer Callection of Bird Tracks is chiefly confined
to shore birds, but its value is great by any standard. Altogether
876 tracks were obtained in the field, by wax impressions, plaster
casts, or by careful measurements. For each species, studied atten-
tion was given to the way the birds toed in, the distances between
running and walking steps, and the various conditions in which the
tracks were made (hard sand, soft mud, film of dust, ete.). Prints
were carefully redrawn on large cardboards and notations made on
many of the 30 species recorded.

Since only a part of this great collection can be reproduced here,
two important sources of variation in bird tracks should be clearly
emphasized:

1. Differences in tracking conditions often lead to considerable
variation in the tracks of a single bird. In very hard mud or sand,
the heel of the bird fails to show and the mark of a hind toe may

suses, worked on successional studies of marshland bird life, and wrote in 1930
one of the most complete county bird lists ever published. In his last years,
his week-end field work was directed toward a detailed mapping of the birds
of his state, analyses of habitat selection, counts of curlew roosts, and be-
havior studies of robins and catbirds. The completion of these projects now
rests with his many frdends who shared in his feld studies and who still
remember the richness of his personality and the matchless vigor of his mind.
The inspiration that he instilled in so many younger men (among them the
writer) may yet constitute one of his most important contributions to bird

watching.

PLATE 1

1. Least sandpiper 10. Semipalmated plover
2. Semipalmated and male west- 11. Red-backed sandpiper
ern sandpiper

3. Female western sandpiper 12. Ruddy turnstone
4, White-rumped sandpiper 13. Spotted sandpiper
5. Piping plover 14. Solitary sandpiper
6. Piping plover 15. Stilt sandpiper

7. Sanderling 16. Knot

8. Killdeer 17. Dowitcher

9. Semipalmated plover 18. Pectoral sandpiper






AN INTRODUCTION TO BIRD TRACKS 183
also be absent. These imperfect tracks are illustrated by Mr. Jaques
in the end papers of this book (the footprints being faithfully based
on actual samples in the Urner Collection ). As far as possible, per-
fect tracks are illustrated in Plates 1, 2, and 3.

2. Differences among individual birds of the same species like-
wise produce variation in the size of the tracks. Mr. Urner right-
fully regarded certain extremes as due to differences in sex. In
most species of shore birds, the female is larger than the male. In
dowitcher tracks, this size difference may possibly be due to a
difference in subspecies. It was some years after his prints had been
made that Mr. Urner established the existence of the long-billed
dowitcher flight late each fall down the Atlantic coast. (In doing
so, he convinced eastern ornithologists that the call note of these
birds was by far their most distinctive character.) Practically all
the tracks are undated and no distinction between the tracks of
this and the western race of the dowitcher is now possible. A sim-
ilar uncertainty exists for some of the measurements reported here
for the willet. The large footprint reproduced in Plate 2 was re-
corded by Mr. Urner at Barnegat Inlet, New Jersey, on September
7, 1930; it is the largest willet track in the collection and almost
certainly is that of a western willet. While the western is the pre-
dominant willet each autumn along those portions of the New
Jersey coast that Mr. Urner habitually covered, minimum measure-
ments for this species reported here should not be arbitrarily as-
signed to this race until further field studies are reported.

The tracks illustrated in the accompanying plates have been
grouped somewhat arbitrarily to avoid crowding. Each print repre-
sents a right foot and is life size. Care has been exercised to illus-
trate how each species toes in, and the birds may be regarded as

PLATE 2
19-20. Wilson's phalarope 24, Western willet
21. Wilson's snipe 25. Black-bellied plover
22. Woodcock 26. Greater yellow-legs

23. Golden plover 27. Lesser yellow-legs
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walking from the bottom of the page directly toward the top.
Slight differences always exist in the amount of ‘toe in” for a given
species, and variations from the tracks shown here must therefore
be expected in the field.

TasLe A

A SUMMARY OF THE CHARLES A. URNER COLLECTION
OF SHORE-BIRD TRACKS

Aliddie toe
Eength in mm., Na, of Frequency Track
Er- Arver- Wedth  prints Pal- Hind Birfde rumber
Sprciea ] age in mird,  gecured mationl  foel inmm.? on plaley
Lenst sandpiper LIEEsiaTy 1 T e B-75 1
Piping plover 17=20 19 2-3 i b S e TO-80 5
Bemipalmated snndpiper 10-22 20 -1 21 4395 335, 50-53 2
Banderling 50-24 03 2-3 A= R R e o0 T
White-rumped sandpiper 21=25 23 1-114 g 2255 10D%% 5E-57 4
Western sandpiper 22-25 M 1343 3 679 100%% 71 2-3
Eemipalmated plover 2-26 . 34 -3 I S e T0-50 9-10
Epotted sandpiper 23-28 25 1-2 29 1055, G055 TH-05 13
Red-backed sandpiper  23-20 28 2-3 18 S 1155 85-107 11
Hilldeer 25-30 23 2-1 17 B4%h  ceins f0-130 8
Turastions 26-31 26 2—4 B Lo BE5h EO 12
Solitary sandpiper 24-28 o7 1-2 13 100% 1555 15-60 14
Stilt sandpiper 2r-31 28 2-3 i S ¢ R 15
Knot 25-32  30.5 3-5 3 ngn % 115 16
Ciolden plover -3 3l 34 10 traee ..., 120-150 23
Dowitcher 2041 M 2134 28 trace 80% 0110 17
Pectoral sandpiper a0-12 31 2-3 B i In0es 4347 18
Wilson's phalarope 30-38 32 2-5 4 0% B s 19-20
Lesaer yellow-logs A3=38.5 31.6 3 15 1006  ..... B4-B7 27
Black-belied plover 3530 36.5 4=5 16 5%  ..... 125-170 25
Wilson'a snipe as-41  ar 2-3 18 trace 100, 453-110 21
Woodeack 3T 6.5 2 3 Sy 1008, i ]
Greater yellow-legs a6 43 24 17 40% 33%  150-180 26
Western willot 4147 43 L] 17 G555 357 00=-110 4
Hudscnian curlew 4145 46 5 TE i I e AR 20
Avocet 47-68 61.5 4M-5 ] 8% .. feeiass 285-31-32
Marbled godwit 5762 53 & § 0% 100% ... &0

L Number of times these characters oceur in the collaotion.

¥ Based on from 2 to 5 samples for ench epecics; more records could ensily be made of birds
running si full stride.

2 Diead bird only.

In Table A, shore-bird tracks have been arranged according to
the relative length of the middle toe. In compiling these, I meas-
ured from the distal end of the toe to the rear edge of the bird’s

PLATE 3
28. Avocet 30. Marbled godwit
29. Hudsonian curlew 81-32, Avocet
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heel. Measurements of a hind toe were not included. In several
SP("C]‘.CS DI]]Y a {{“ﬂ.-' I.Ti'I.Ct\'S woere H'\'lli!li]]lt". TIIL' prl"ﬁf"ﬂm Df l]l(‘.S(:
Faps demonstrates the need of more records of these birds and the
caution that must be exercised in using the following tentative key
to shore-bird tracks,

A PrEvivnany Key to SuHorRe-Bmp Tracks

(Known cases of overlapping measurements in the Urner Col-
lection are marked with asterisks; other cases may be encountered
in the field.)

Al Lateral toes equal in size, or nearly so
Bl Lateral toes curving slightly inward

CE Midtoe T7-20 mm. Tomg. . .o o S piping plover
C2 Midtoe 30-38 mm. long. ... ouivi i Wilson's phalarope
C2 Midtoe d7-5B5 mm. JOME. . v i s e emsms i s avocet

B2 Lateral toes straight
D1 Outer toe equal in length to inner toe or nearly so (sand-
pipers et al.)
El Lateral toes forming angle of 90° or more. .ruddy tumstone
E2 Lateral toes forming angle of more than 90°
Fl1 Hind toe quite pronounced under good tracking
conditions, 3-10 mm. long
G1 Lateral toes widely spread (about 125%), mid-
toe- 2941 MM, .o b .. dowitcher
G2 Lateral toes less widely spread (about 1107)
H1 Midtoe 30-32 mm. long, hind toe mark

Bl ado. 8 oo ol pectoral sandpiper
H2 Midtoe 85-41 mm. long, tapering, hind
toe mark 5-10 mm. ........ ® Wilson's snipe

F2 Hind toe usually or often present as a dot or
small streak
J1 Palmation absent under good tracking condi-
tions
K1 Toes 2 mm. or more in width
. L1 Toes tapering, 2-3 mm. wide, midtoe
23-29 mm. long. . . .red-backed sandpiper
L2 Toes stubby, 3-5 mm. wide, midtog

ORA0 DM, JODE: woopimrsir s b s kmot
L3 Toes broad, 5 mm. wide, midloe
41-48 mm. long. .. .. Hudsonian curlew

K2 Toes 2 mm. or less in width |
M1 Midioe 21-25 mm. long, 1-1.5 mm.
wide s * swhite-rumped sandpiper
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M2 Midtoe 23-28 mm. long, 1-2 mm,
T P M e ® ypotted sandpiper
J2 Palmation present, or wsually so, between mid-
dle and outer toe
N1 Toes nammow (1-2 mm. wide) but not
markedly tapering
01 Midwe 19-22 mm. long, 1-1.5 mm.
wide ....... °semipalmated sandpiper
02 Midtoe 22-26 mm. long, 1.5-2 mm.
R e ® western sandpiper
N2 Toes markedly tapering, 1-2 mm. wide,
midtoe 26-28 mm. long. . .. solitary sandpiper
N8 Toes fairly broad, 2-4 mm. wide
P1 Tracks toeing slightly inward, midtoe
27-31 mm. long, 2-5 mm. wide
stilt sandpiper
P2 Tracks with middle toe not turned in
Q1 Midtoe 83-36.5 mm. long, 3

mm. wide. .. ..... lesser yellow-legs
Q2 Midtoe 37-46 mm. long, 2-4
mm. wide. . .... .greater yellow-legs

J8 Palmation present between toes
Rl Midtoe 19-22 mm. . . .semipalmated sandpiper
K2 Midtoe 30-36 mm. . . .....Wilson's phalarope
A3 Midtoe 41-47 mm. . oloiiidi i e willet
R4 Midtoe 5T62 mm. ......... marbled godwit
F3 Hind toe absent
§1 Toes nammow (1-1.5 mm.}, midtoe about 17
T oA L o e s s g e T S R least sandpiper
52 Toes stubby or broad
T1 Midtoe 20-24 mm. long, 2-3 mm. wide
sanderling
T2 Midtoe 47-58 mm. long............. avocet
53 Toes broad, but tapering to some extent
Ul Midtoe 23-29 mm. long, 2-3 mm. wide
red-backed sandpiper
U2 Midioe 28-32 mm. long, 3-5 mm. wide. . knot
A2 Lateral toes unequal in size; outer toe markedly longer than inner,
hind toe marks always absent; tracks with pronounced toe in
V1 Palmation absent in good tracking conditions; inner toe usually
exceeding 90° to direction in which bird is walking

W1 Midtoe 17-20 mm. Jong. .. ch o piping plover
W2 Midtoe 22-26 mm. long. . ...... e ¢ cemipalmated plover
Wa Midioe 2530 mm. Jong. . .. cvuiuvhespsssnisnanias ® killdeer

V2 Palmation very reduced but evident in good tracking conditions;
inner toe rarely exceeds 90° to direction in which bird is walking
X1 Midtoe 25-30 mm. long, 2-4 mm. wide, tapering. .. .. @ Lilldeer
%9 Midtoe 29-85 mm. long, 3-4 mm. wide, stubby . . . golden plover
X3 Midtoe 35-39 mm. long, 4-5 mm, wide. ... .. black-bellied plover
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SOME RESULTS OF BREEDING-BIRD CENSUSES

CoxsieriNG THE size of or continent and the great variety of
plant types it presents, census work on breeding birds has only
begun. A well-organized series of regional studies could have two
goals: (1) determination of the densitics of breeding birds in all
the more common habitats, including their successional stages; and
(2) evaluation of the fluctuations in bird life over a long period
of years. It seems likely that three-year studies of tracts about 20
acres in size would give the most acceptable information for the
former. As for the second goal, no one really knows how long a
long-term census should be. I should lik. to see some worked out
over a 30-year period on study areas of perhaps 30 or 40 acres.
Censuses of such length very properly fall within the scope of bird
clubs and institutions that can insure continuity of field research.
Some of our bird clubs are already more than 50 years old, and
they give every indication of continuing for many years to come.
Census work could readily become an interesting and valuable
part of their programs.

Some extremely worth-while census work has been completed
abroad. In Germany some years ago, Gottfried Schiermann con-
ducted the most thorough population counts ever taken along these
lines. An amateur naturalist and one-time egg collector, Schiermann
used 15-acre study tracts to work out the densities of swamp forest
lands in Scotch pine forests. Excellent work has also been done by
the Finns, who sometimes calculate their census totals by correc-
tion coefficients that are not always clear. The Finnish naturalists
are the only ones so far to have censused the breeding-bird pop-
ulation of lakes. ‘Grebe-type lakes,” according to Pontus Palmgren,
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vary from 0.3 to 4 birds per 10 acres; ‘diving-duck lakes’ range from
74 to 22.5. English census-takers have done their best work on
heaths and moorlands and have been increasingly active in recent
years.

In America, Cleveland (Ohio) bird watchers are far ahead of any
other group in bird-census work, Up to the present, no study areas
appear to have been censused in Nevada or Utah. Ounly a very few
have been reported from Wyoming, Arizona, Delaware, Mississippi,
Idaho, Kentucky, Oregon, South Carolina, and West Virginia. The
older census tracts, as a rule, contained a mixture of too many
habitats to make them cor paruble witu modern reports, and only
a few are included here. Modern census reports often distinguish
between nesting birds that feed entirely on a study area, and thase
(like swallows and croevs) that feed far outside it. This distinction
eliminates spectacular densities caused by colonial nesting species
(such as the purple martin) and enables us to comprehend more
clearly the actual bird populations that various environments can
support.

Table B will give some idea of the habitats censused on our con-
tinent up to the end o. 19-2. It indicates the great amount of field
work that still awaits bird watchers in nearly every state. Farm
censuses, not included here, have already been summarized in con-
siderable detail by Miss May Thacher Cocke in the United States
Department of Agriculture’s Department Bulletin 1165.

TanrLe B

SOME BREEDING-BIRD HABITATS ALREADY c]:,!qsus];n
IN NORTH AMERICA

Here are summarized the results reported on study areas at least 15 acres in
size. Densities are given in terms of adult birds per 10 acres. This is a fairly
easy area to visualize. It is 220 vards by 220 yards; it s equivalent to two
55-yard strips on cither side of a quarter mile of road; and it roughly equals
the area a bird watcher checks when traversing o woodland path of that length,

Adults Size of

T (R per iy area
Hultad 10 aeres Flace (or outkerity)  in acres Remarka
Denerts
Bagebrush 1 Montans (M. T, Cooke) E0
Celoracdn desert of Cali- n .3 Colifornia Mr. and Mres. A. 37 2-year avernge; stream in
Toreia E. Hutchinson study urea
Chaparral

Chamise and low clup- 8 Califorzia J. D. Grabam, E. 20  Dry plateas, 10000t elovpe
wrral A. Btoger tion
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Habinat
Foothall chaparral

Sandy Areax
Bandy frld
Eand dune
Sandy grasslnd
Pitch poe barrena
Juck pise barrens

Tundra
Tundra

Cirnes bundra
Grosa tundra

Halt Moraken
Uniérained salt marsh

Wew Bl oo mll marsh

Dirafned mersh and Gl

Frish-Waler Swemp
Cattall and reed gras

Cnitails, swump shrubs
Caitalls, shrube, ires

Catiails, hay, woods
Catiails, wooded iland

Colamagroatis meadows
Bog nnd (ifled-in kske
Beg and Bottomiand Foreals
Food maple=pellow berch

Flood-plain forest

Flood-plain forest

Open willow-mimom

sitrub bottamlsed
Plaing a=d Proirice

Typleal short-grass
plaing

Bhrubles: prairie

Frairse

Native profrie

Virgin pealrin

Virgin palouse prairis
Prairic pasture

Prairic pasture

Pruirie poature

Adutls
Jur
110 acres
5.0

15,8
12

2.3
35.8

2.5
0.7

0.9
18.2

AFPENDIX B

Place

Calilormin

Wisconsdn
Uhia

Ol

Kew Jerscy
Michipan

Cereentand
Baffin Tslond

Balfin Islamd

New Jersey

New Jersoy

New York

Ohin
Ohin
New York

Indinnn

New York

Mlinoks

LETT
Dhia
Oiclaboma
Oilia

Texns

Tezun

Muontara
Diklahoma
Kanma
Wynming
Washinglon
Hansa
Wew Mezico

South Dakots

e gl
{Wprreer #lady &rm
{or muthority) N EcTre Bemarks
i

I L. Copwedl, J. 41 T yoars after fire: other haki.

Murndock Rals nosrhy
J. . Hickey &0 Alwundoned Furmland
AL B Bkare 20,4 Sestiered ol trees
HoA OFReilly Je. 44 2 aeres of old spple orchard
Dravic] Fables i syear average; 4, 2-atra bog

J. Yon Tyee, ¥. 16 Considerablp odiga
and F. N, Ham-
wralcony, Jr,

E. M. Nicholsom, 5100

if ol
1. 1, Boper [t} Carelul estimates; prea ap-
proximats
J. D, Baper E00 Curclal estimates; grea ap-
el

N. J. MeDonald, 15 Plus 13.3 more birdsfbreoding

J. K. Potter in aren but feeding largely
oatade
0. A, Urner 100 Reoenk sand aod mud from
dredging

T. and R, Tmbiof 20.7 Inchades marsh edze: rha
109 birds feeding outside:
2-yinr pvernge

J. W. Alrich, P. 21  Water av 1 foot
N. Moalthrop e i
J. WL Aldeich i3 d-venr averaze (G0-104)
Bialks Bard Club 40 TTua 4 moee bisds breeding in
aren bt fooding largely
autside; bege edgo efect

0. H, Bayd 10
Sehemeciady Bird 40 Ihus 10 more bieds breeding
Clab in anen but feoding larpely
outsidge; 21 acred lightly
woodeid

W. J. Boecher 35.3  15-sere cak-hickory ialand
G. Bing 63

J. W, Aldrich e} Seyvar average (13, 2-34,8)
Tul-_t_.-'l.quLun H Plus 2.2 1mare bicds brecding
Sociely in pren but feoding larpely

, oulside; J-year average
A B, Williams, 3. 45 Joyear avernge
Dieutschlander

L. L Davis 15 Zoyear averngs (76-153.8)

F.F. Allen, PR, 253 3-yesr mveraco; plus 4.0 bicds

Hime Teoding off tract
1 Hnr S
I, . Howel us 1. 1 birds fredi
(M. T. Coolke) 40 d-year :wmmqﬂm
F. W. Mickey 40 S-year average; plus .4 bird
) feeding off troet
L. W. Wing a0
W, Goodman Z-year average; plus 4.4 birda

1]
foeding off tract

(W, W.Cocks) 50 Demsity on 3 tracts: 3.3: 4,3;
5.6

(W. W, Cooke) 40,80 Density on 2 tracts: 6.0, 7.5

& . Kendeigh G0 Pl 3.4 birds feeding of
tract
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Habital
Swnmpy [Eairio pasture

Chpe Ficlida
Trairie-type Gelda

Pralrie-type Gelda
Prairio-type ficlds
Diry grasay upland

Opsen field
Open ficlda

Fisldawilh Bruah, Brambles,
Bie,
Open asd srebhy Gelds

Open serubby feld

Beushy ficld

Open Beld, beginning of
iroo

Open field, begioning of
troo

Thorn serub

Maple-Besd Woodlands

Young mapie-beech-
bemback

Beech-maple-hemlock

Climax maple-becch

Frevinmly grosed
tmple-beech

Demse  lowlamd maple-

Tk
Wet maphe-beech
Oak=Hickery Woedlands
Upland auk-hickory
Bevond-growth ask-hick-
ory
Second-growth mk-bick-
oey
Cut-over aak-hickory
Oeher Decidusuy Forisls
Dak-mapla
Oak-covered hills
Oak-hickory-pina
Gambel cak-yellow ping
Elm-ash semeciation
Uplasd cak-poplar
Mized bardwoods

Chestout woodlod

Adsdis

10 acres

i

HEE 8
-

g

24
= o

=

2.7

Plaoe
Tllinvis

Ohio
Dlsio
Ohio
i

Mismoury
Ohio

Ohia

Ohia
(hia

Ol
Ohia

Ohia
o
it
Okio
Obdo
Oy
[T
Ohio

Tlnci

Iilinois
Califoreia
West Virginis
Arirona

Texas

irginia
New York

Sion of

{Hacrier Hludy e
{or andhority)  (n acren
W. Bolerdson, Jr. G55

M. B. Walters, A.
B, Williaim

2, H. Knazhi

M. B, Sknge

1. A, O'Reilly, e,

1. E. Comlart
A B, Fuller, B, T,
T, Jr.

C. H. Knight

Twth Neweomer
J. W, Abdrich, P.
N. Mouttbrop
I, M. Moalibrop

P. K. Moulihrop

A B Fuller, B. P
Bale, Ir.

P. N. Moulthrop,
M., B, Waltcrs,
A, B, Williams

D, K. Pesry

A, B, Williama

Obio Stato Uni-
versity

E. 0. Mclinges

M. E. Maoree, V.
Camothers

A H. Claages

L. E. Hicks, F. B.
Chapman, . L.
Laedy

H. E. Wallin

W. Robertsos, Je.

University of
Dineia

E. A Stoner, J. D,
(irabam

A K. Dundridge

(W. W. Coake}

L. L Davia

M. Marshall, Jr.
J. L. Bull, J. .
Hickey

Masssehisetts A A, Crosa

A
8.4
40

15
44

3l

5
18

o

18

]

5
0.8

55,3

a5
100

W]
o

i
15

&8
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Remarka
Alter cme yrar, prazing re
dueed density from 57 1o
21.2, plus 11,8 birds foed-
ing o tract

Buluarban are

Syuburkan srea

29T averags

Sovear pverage; scattermg of
frecs

Beatierad elma

25 Lird boxea

Includes 14 acres of erab ap-
ple= and black cherey

2-year average

Briars and shroba

2-year average

Demity created by new hke

Byear avernge (12.0-52.3);
well-developed understary

Ecoul enmnp

T-year average {35-54.2)

Plus 150 birds foeding off
the trael; 5-year average

I-year avernge

Jeyear average (50, 4=70)

(-year average; soout camp
G-year average; clearings

S.year nverage; with pond;
pus 10 birds feeding off
tract

2-yeur average

With Z.acre lnke; trees 50 fect

BO-food slamd protecied G0
yars

T1E0 foot elevation

Climaz; dense undergrowth;
plua 15T bards Foedieg off

tract
Vius 10 birds feeding off tract
S-year average (52-060,.0)

10-year average (9-23)
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Adwille
T
Malsilaf 10 aeres
Canyems, Cresk Hatloms, Ele,
Wnodod canyon 16
Wooded canyon 45
Timbered stream-bed .8
Creek boltom Lol |
Creek bottom da
Maple-beeeh ravine HE ]
Comifroua Forest Lanida
Cliared Land 41.8
Secomd-growth white pine 17,8
Open conalers, birches 50
Conifers, hardwoods 58.4
Uplasad pime-bemiock- 3.0
rid maple
White pine-hemlock forest 35.3
Climax eod and white 80
SpTICn
Medifed Communilica
Country estale 13
Camme 45
Campus 45.7
Campus 14
Campua ol
Campua 5
Village 143.2
Buburban #
Buburban 167
City park 4
Ciny park o2
City park 11
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Plage
MNew Mexico
Californka
Oiclabwoi

Do
Montann
Ok

Mew Hampehire
Mew Hampahiro
New Hampshiro

Quebes
Chin

Verment
Maiaeo

Ohin

New York
New Mexieo

Mazmchuselis
Califnroi

Virginia
Als ke
Oihia
Maryland

New York
Califurnin
Todiuns

Siee af
(Bpcrnr Eudy e
(o uttorily) IR UETil
4. K, Jenpen (]
J. I, Graham, E. 40
A, Boner
FoM.oand A, M. 22
Biaumezariner
L, K. Hickn B0
J. Kittradge, Jr. 40
J. Clorbs 285
C. L. Whittle T8
C. L. Whitthe B62
J. ML Ahbote 3
L D, Cheghorn, J. 50
H. Molson
B. I'. Bols, Jr. 75
W. P, Bmith 50
Audubon Nolure 30
Camp
Buldwin Research 15
Labosatory
A A Afenefof, 958
J. K. Jenson 106
(M. T, Cooke) B0
(M. T. Coake) 20
Martha Clark an
(M. T. Cooke) 35
M, M. Nieo 40
(M. T. Coclke) 3
(ML T. Cooke) 15
(M. T. Cooke) 40
(M. T. Cooke) H

Remarka

Aspens, virgin conifers, oalo;
ul elovation of BO00 lect
With small mountaln stream

Upland oak forest; typical
subimarginal land

1leyear avernge (22-32)

J-yeur avirage

Btream present

43 neres in eultivation

20 fa 40-vesr-old sinnd

Blfeot staud

24 elimax: W shrobibery; M
1.0 birds foeding o tract

Fine caropy 100 to 200 feok
high; denss  onderstory;
d-year nverage

Byrar nverapo (20-45)

Includis elearing; 7-year aver-
age

S-yrar . overage  (109-158);
ligh degree of bird protec-
tion

Carnell University

With breigated farmland; 455
English sparrows

Wellesley Codleze

University of Californis wood-
land; 2-year nvernge

Bwect Briar College

6157 English sparrows

A=year average (35-55)

Zoyear sversge (140-194.8);
Eoglish sparrows “dis-
couraged'

S-year average

Muximum in § years

2-yrar pverage




Appendix C

OUTLINE FOR A LIFE-HISTORY STUDY °

No oxe ovrLing for a life-history study can fit all species of birds.
Gallinaceous birds like the quail and the pheasant have many spe-
cial problems, colonial birds like the herons and gulls have others.
This outline was prepared for a songbird study—the kind that many
amateur naturalists can begin in their gardens or near their homes.
It does not raise all the questions, but it does show that many exist.

Although completeness is always desirable as a goal of omitho-
logical research, its attainment may be due as much to luck as to
persistence. No one need worry, then, about answering all of the
questions in this outline, It is better to work for small objectives
each season, and to publish neatly condensed notes on those ques-
tions that have been answered. The projects listed here tend to have
a chronological order. They might be taken up at any stage of the
nesting cycle. In many cases they involve simple bird watching
with no other tools than a keen eye and a field notebook. In their
more advanced aspects their solution depends on banding and the
use of similar techniques in marking birds.

Here are studies for the old and for the young, for the agile and
the convalescent, for stay-near-homes and for the active. Working
out the answers is a lot of fun.

I. Arsivar oF MICRANTS IN SPRING
A. When do the resident males arrive—all at once, or over a
long period of time?

® The items in this seetion of the appendix were compiled alter going over
Margaret M. Nice's writings on the subject. They were also compared with
an excellent outline written by Dr. Eugene P. Odum for Georgia bird watchers
in 1941. Many of the questions undoubtedly owe their inspiration to the
recent reports of other naturalists who have engaged in life-history studies
and other field investigations of |:|rirds.9'3
1
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AFFENDIX C
Is there any indication that the older birds arrive frst?
Do they at once separate themselves into territories?
1f & common feeding area is used, how much time is first
spent on the nesting territory?
How frequently do they sing (if at all), and at what
hours?
. Where and how early in the day do these birds roost?

B. 1I.‘I. hen do the resident females arrive—all at once or over a
long period of timeP

1.
o

3.

Do they move about the area freely?

2. Do they inspect the males or their territories?

Where do they roost?

C. When do transient birds of this species pass through?

ey

=1

9.
10.

Is their song different from that of the resident males?
When do ﬂli_":r' sing?

How do the resident birds react to them?

Are trqns:ents seemingly aware of territories already
set 11]:'_]

How long do they stay?

Do the males pass through at a somewhat different pe-
riod than the females?

Are they quieter than the resident birds? More incon-
spicuous?

Do they rest more or feed more during the day than the
residents?

Where do these birds roost?

Do they roost at the same time as resident hirds?

D. How does the arrival of each group of migrants coincide
with the development of vegelation? With the budding and
blooming of local trecs mid flowers?

i
2

3.

II. Soxc

How dﬂeq the arrival of each migratory group coincide
with weather conditions to the south?

Does this species wait for good weather, or does it
migrate with little regard to wind and temperature?
Can a graph be drawn showing how each group of mi-
grants built up in numbers?

A. How many types of song does a male of this species have?

-

Are these used on different occasions, or at different
periods of the season?

2. Does the male have an advertising song that is uttered

from a high, somewhat conspicuous place?
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8. Does this attract females or just warn other males? Or
both?
4. Does the male ever sing softo voce from a low perch?
5. What kind of songs are uttered by young birds in the
aulumn and winter?
B. How does the frequency of song vary?
. With the time of year? With the nesting cycle?
With temperature, humidity, cloudiness?
With the time of day?
. With the density of that species’ population?
. With the arrival of females?
. With the completion of pair formation?
. With nest building, egg laying, incubation, and other
events in the nesting cycle?
C. Are repular singing perches used?
1. Have these any relation to
a. The presence of near-by males?
b. The site of last year's or this year’s nest?
c. The size and shape of the territory?
d. The site of the male’s roost?
2. Do the singing perches vary in height or type?
a. Throughout the nesting cycle?
b. Throughout the day?
¢. From one male to another?
D. Do the female birds ever sing? When?

III. TerrrroRy

A. Do the males defend individual territories? Do they also
possess a common feeding area? Which of the following
takes place in the territory?

1. Formation of the pair?
2. Copulation?

3. Nesting?

4. Foraging for the young?
5. Roosting?

B. Upon arriving do the males settle down on their territories
and begin defending each territory at once? Or is defense
at first restricted to only a part of each day?

C. Do the males have certain poses or special displays when
they meet intruding birds of their own species?

1. Are these ever performed before both males and females
alike?

2. r\rc; supplementary displays performed before females,
toor

e =+l BN T
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APPENDIX C

D, What is the average size of a territory? The maximum?

The minimum?

Does size shrink or rx]_mnd as the season advances?
What percentage of it is used for feeding the young?
Does an individual male’s territory vary much from year
to year in size and site?

£ 19

2. Does the female observe boundaries of the territory like

the malc?
1. Does she drive off other females?
2. How does she react to intruding males?

F. Do male and female both roost in the territory?

1. Do they roost together?
2. Do they always roost in the same p]nccs?
3. At what hours do they roost?

Pam ForvaTion
A. How does the male react to strange birds of its own species

during the breeding season?
. Is its first reaction hostile or friendly?
. Does it recognize females at once?
. Do female birds have special behavior traits that enable
males to distinguish their sex?
. At what distances is the male at first able to recognize a
female?
. After pair formation, does he recognize his mate at
longer distances? f‘knd merely by sound?
a. How does he treat nughbonnw females during the
nesting season?
b. How quickly and by what means does he recognize
them?
¢. How long does it take him to know the voice of his
own mate?

Lo DD

¥ B

B. In forming a pair, does dominance enter into the relation

between the male and his mate?
1. Does this change at any time during the breeding cycle?
2. Does copulation occur as soon as the birds are paired?
a. How frequently does it occur during the different
stages of the nesting season?
b. Does it occur only between members of a pair?
c. Is its frequency in any way related to temperature or
other elements of the weather?
d. Does the male or female give any special signals or
displays immediately prior to coition?
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C. Is there any evidence that the female sclects the largest
males, or the best-looking ones?
1. Does a particularly favorable territory give a male bird
some advantage in securing a mate?
2. Do young males obtain mates as quickly as the older
birds?
. NesT BuiLping
A. Which sex selects the nesting site?
1. How long does selection of a site take?
2. How close (if at all) is the new nest located to last year's
site?
8. How close is it to the male’s singing perches?
B. Do both sexes build the nest?
1. Which plays the leading part?
2. Where are the materials obtained?
3. About how many trips are needed to construct a nest?
4. What materials are used to construct the nest?
. How is the start of nest building correlated with weather
and the season’s growth of vegetation?
. During what hours is the nest built?
. Is nest building accompanied by an increased frequency of
cﬂpufﬂtiﬂn?
Do other pairs of this species build at the same time?P
. Do older birds appear to build better nests than the
younger ones?
. When second nests are built later on in the season, do the
young of the first brood ever help?
L. In years of dense population, do prolonged territorial dis-
putes delay nest construction and egg laying?

. Ecc Laying anp INcusaTiON
A. Is the date of the first egg largely determined by the
weather?
1. What interval of time occurs between completion of the
nest and laying of the first egg?
92, Does this interval vary among dilferent pairs?
B. At what hour of the day is each egg laid?
1. How many hours elapse between the laying of each egg?
C. What is the average number of eggs in a clutch? The maxi-
mum? The minimum? :
1. Does a search of the literature show that this average

is constant for all latitudes?

= B oo M = L



AFFENDIX ©C
2. Are fewer eggs laid in second Iu}riugs?
3. Does the average size of elutches vary nct_‘nrding to
a. The age of the female?
b. The local density of this species’ population?
c. The time of the season?
d. Latitude?
e. Inheritance?
. Precipitation or drought?
r. Local abundance of food?
D. How does a female bird react when (a) the eggs are taken;
(B) the whole nest destroyed? ;
1. Does it desert the ]m_':ﬂit:,r or does it promptly prepare
to renest?
2. How does this behavior vary with the progress of incuba-
ton?
3. How many renestings will a female bird nttempt?
4, How many eggs could she lay if her eggs were never
pem]ittﬂd to accumulate past one or twar
5. What percentage of nests with eggs are destroyed?
a. What are the birds’ enemies at this time?
b. What percentage of nesting failures is due to each?
c. What percentage of nesting failures is due to weather?
E. Just when does the female begin to incubate?
1. With the laying of the first egg, the last egg, or at some
later interval?
F. Exactly how long does it take to hatch the eggs?
1. If the eggs are numbered with india ink, do any exhibit
slightly different periods necessary for hatching?
2. Does the incubation period ever vary?
a. With unusual weather conditions?
b. With any unusual lack of attention shown the eggs
by one of the parents?
G. Do both sexes brood the eggs? Or does just one sex brood
them?
1. Which sex incubates at night?
2. Does the male ever feed the female on the nest?
3. Does the female ever call from the nest?
4. Does the male ever call his mate back to the nest?
H. Over a five- to eight-hour period on a given day, how much
time is actually spent in brooding the eggs?

o3 -
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1. What is the average time spent on the nest? The maxi-
mum? The minimum? ®

2. How do these lwriudr. vary with the progress of incuba-
tion and differences in weather?

1. If both scxes incubate, do they ecver engage in a special
ceremonty when Hur; .‘_hu.lrﬂ:_' ;:.i'r:us at the Hca!?

1. Does either sex exhibit any unusual behavior when the
eges are about to hatch?

J. Is this species able to recognize its own eggs?

1. Will it tolerate foreign Ul}_]LLl‘r in the ncst"

2. Would the birds cuntlnl.n: to brood if an entire set of
some other species’ eggs was substituted for their own?

3. Would they react in the same way if Dul:.-f a siugle ege
was substituted?

4. If the nest is on the ground, will the adults recognize
their own egos when these are conspicuously placed out-
side the nest?

a. Will they endeavor to roll the egas back?
b. What is the maximum distance at which they will do
this?
K. How does the weight of each egg vary from day to day?
L. How do the weights of the parents vary at this time?

VII. Cuu: AND FEEDING oF NESTLINGS
. What percentage of the pairs hatch their first set of eggs?
1. What percentage of all the eggs hatch?
2. What is the percentage of infertility?
8. What is the average number of young hatched in suc-
cessful nests?
4. Are old birds more successful in hatching their eggs than
younger parents?
5. What happens to the egg shells? Are they eaten by the
parent birds or carried away?
e In The Auk, Frank A. Pitelka has scently pointed out the advantages of
publishing these facts in a standard form of lable, viz.
Time advance of nesting: incubation, Sth day (June 15, 1940)
Length of observation: 5 hours (8 aace-1 rac)

Incubation by both sexes: on nest off nest
Number of periods T 8
Acerage time {minutes) an 10.5
Extremes (minutes) 10-50 5-55
Percentage of tolal time TO% 309

Similar tables can he used to show attention given the eggs by the male and
female birds separately.
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B. What is the weight of the newly hatched young?
1. How does this vary from day to day while they are in
the nest?
2. How does the size of the young increase from day to
day?

. }I):: all parts of the lmd}’ grow at the same rate?

3. For how many du}fs does the female continue to brood
the young?

How many visits do the parents make to the nest each day

to feed the young? ®

1. How is the number of these visits related to the time of
day, changes in the weather, the increased growth of
the fledglings?

2. How soon after hatching are the fledglings first fed?

a. Do the parents ever bring food before the young birds
have gaped (i.e. elevated their heads and opened
their mouths for food)?

3. Do the parents ever visit the nest and not feed the

}-‘uung? How often?

4. About how many morsels or pieces of food are brought
at each wvisit?
D. When does defecation by the young first occur?

1. Do the adults remove the fecal sacs at once?

2. How many of these are swallowed?

3. How far are the others carried :lwa}'?

4. Do the parents ever wait for the young to defecate?

E. Do the male and female have habitual ways in which they
approach the nest?

1. Are the same paths used when the nest contains eggs and
when it contains young?

>

® These visits obviously vary in number as the young grow older, Informa-
tion reported will be clear and convenient if it is summarized in this standard
table suggested by Pitelka:

Age of nestlings: 4 days Number of intervals: 6
Period of obsercation: 5 hours Average length: 40 minutes

(8 anar-1 Par) Extremes: 5-50 minutles
Number of nestlings: 3 Number of nestlings fed per visié:
Total number of feeding visits: 8 Knpwn instances: 8

Average number per hour: 1.8 Acerage number: 2

Extremes: 1-3 Extremes: 1-3

Probably a five-hour period of observation would be encugh for one day in
studies of smaller species. With larger birds like terns, gulls, and hawks, all-
day observation would be better. This table can be used to summarize in-
formation for both adults, for the male, and for the female. Unusual weather
conditions might also be listed in a table of this kind.
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F. What s!rii‘frrg colors or patterns, if any, do the young ex-
hibit inside their mouths when they gape?

1. What are the exact colors of the naked parts of the
fledgling?

2. Do these colors change
a. From youth to maturity?

b. With the scasons? With age?

G. For how many days are the young blind?

1. In this early stage, what causes them to gape?

a. Calls of the adults?
b. Any noise?
c. A slight jarring or tapping of the nest?

2. Do they raise their mouths straight up at first?

H. When they finally see, will the young gape at both moving
and stationary objects? At shadows or rapid changes in
light intensity at the nest?

1. Will they gape at cardboard outlines of their parents?

2. At square pieces of cardboard, round pieces, triangles,
large pieces, small pieces, pieces with knob-like projec-
tions (representing an adult’s head)?

8. When is gaping first directed toward the adult birds,
instead of aimlessly upward?

I. How do the parents react when their fledglings fail to gape
for food?

I. At what age do the young

. First call for food?

. First pay attention to noise?

. First react to warning cries of the adults?

. First react with fear

a. To human beings?
b. To stuffed hawks and owls?
¢. To moving cardboard outlines of hawks and owls?

K. In what order do the feather tracts develop?

L. What is the minimum age for the successful banding of
nestlings?

1. At what age will banding operations result in the young
prematurely leaving the nest?

2. What is the best age at which to place young birds in a
trap and use them as bait to capture and color band the
adults?

M. What are the enemies of this species at this timeP
1. What percentage of fledgling mortality is due to each

of these?

e SO PO
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2. What percentage of nests are broken up or destroyed?
3 Compared to the original number of epgs laid, what

pl."l.CL‘l:lid“c of young \LLL‘LL‘ﬁluu‘. leave the nest?
4. What is the average number ol young raised per pair

that attempted to nest?
5. Does this vary from year to yvear? Are variations due to
. Fluctuations in the ['.nruchtm population?

b. Differences in weather?

c¢. Changes in the habitat or vegetation?

d. Fluctuations in the availability of food?

e. Changes in the population density of this species?
Where do the parent birds now forage for food?
" 1. Does the male continue to defend his or iginal territory?
How many broods of young do pairs of this species raise
in this region?

:’.5

VIII. ARANDONMENT OF THE NEST

A.

i,

D

At what hours do the young leave the nest?

1. Are they prompted by the parents in any way? How?

How far do they scatter the first day?

1. Is their direction due to chance?

2, Do they continue to move each day? Or do they become

relatively immobile, awaiting the development of flight?

Do H:Ly spread b:_*}clnd 'Ll1|:=. boundaries of the adults’

territory?®

Do they ever return to the nest?

How do they signal their presence to their parents?

Do they ever beg from adult birds of other species?

. Where and how ]urtmlﬂusly do they roost at first?

Is their behavior now marked by changes in vocabulary or

new reactions?

1. Do these changes appear a fixed number of days after
hatching? Or are they coincident with abandonment of
the nest?

Does the behavior of the adult birds change as this time

approaches?

1. What happens to the adults’ weight during this period?

2. How do the parents now share in feeding the young?

3. Is territorial defense still maintained? When does it
cease?

At what age do the 1 young birds

1. Begin Ieedmg themselves?

2. Stop begging for food?

3. First bathe (in dust or water)?

3
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4. First give warning cries?

5. First sing experimentally?

What percentage of the young successfully manage to fly?

1. What percentages of the mortality at this time can be
attributed to weather, or to predators?

How long do the young birds remain in a family flock?

1. If colored feathers are attached (with Duco cement) to
their backs, can it be determined where the young birds
settle down for the summer?

How long do the parents remain together? Do both spend

the summer in the vicinity or do they move off once their

family ties are ended?

Why do certain males remain in song very late in the

season?

1. Are they unmated males, or are they birds involved in
late renestings?

2. Does an unusually late song season in a given locality
indicate a population with an unbalanced sex ratio, or
one in which many early nestings were broken up by
weather?

IX. 8ex Ratio

A.

C.

What is the ratio of male {o female birds?

1. Does this change in any way from month to month? °

2, Does it vary from year to year?

3. Is it the same in old and young?

How do unmated birds act in the breeding season?

1. Do they sing more and longer?

2. Do they attempt to form polygamous or polyandrous
relations with mated birds?

3. Do their territories seem to be adequate?

4. Do they tend to be rather old, rather young, or equally
distributed in all age classes?

5. Do they ever attempt to help other birds incubate eggs
or feed young?

Does an unbalanced sex ratio seriously affect the reproduc-

tive capacity of the population?

X. Poruration Questions (in addition to those questions already
listed for reproductive success and sex ratio, many of the fol-
lowing can only be answered by banding)

A,

What percentages of the breeding population can be as-
signed to different age classes (birds one year old, those
two years old, etc.)?
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1. How do these percentages vary from vear to J.'cm‘?
a. Do they reflect last year's reproductive success?
b. Are thv}’ more E!L'pt‘uLlL‘[ﬂ. 01l migmliunul winter mor-
tality?
B. How many eges are laid to replace one adult bird in the
breeding population a year later?
1. At what age do most birds of this species breed for the
first time?
C. What is the life cxpectancy of
1. A young bird just h;ttr:hiug?‘
2. A bird one year old?
3. A bird banded in random trapping operations?
D. How does the total population vary
1. From month to month?
2. From vear to year?
E. Can these fluctuations be correlated- with
1. Nesting success, weather, predation?
2, Spring, migrational, or winter mortality of the adults?
3. Balanced or unbalanced sex ratio?
4, Clmnges in habitat?
F. In multi-brooded species (robin, house wren, etc.), which
brood contributes the largest percentage of one-year-old
birds in next year's population?

XI. Roostivg

A. How high up and in what cover does this species generally
roost in this region?

B. How is the roost site selected?

C. How does the time of arrival at the roost vary with
1. Temperature?
2. The amount of light each day (cloudiness, etc.)? ®
3. The time of sunset?
4. The distance traveled from feeding grounds?
5. Progress of the season?

D. Will certain levels of low temperature cause the birds to
roost closely together?

E. How many birds die or are killed at their roost sites?
1. What are their enemies believed to be at this time?
2. What is the density of owls in this locality?

F. Is the roost site changed after the nesting season?

G. Compared to individual roosts, do communal roosts give
birds any additional protection from predators?

® Excellent suggestions on the exploration of this phenomenon are contained
in volume 2 of Margaret M. Nice's Life-History Studics of the Song Sparrow.
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H. During what scasons (if any) do these birds exercise ter-
ritorial rights to their roosting perch?
1. How large an area do they then defend?
2. What other species roost in the sane cover?

XI1. Boan Panasrres

A. Are there aniy ticks, mites, lice, or 'nrn’;__:gufa" in the nest?

B. Are there any of these attached to the fledglings?
1. Are any maggots in the ears or on the necks?
2. Are mites or lice present on the feathers?
3. Are ticks present on the head or neck?
4, Are tumor-like growths present on the vent? °

C. Are flics, mosquitoes, or gnats present on the nestlings?
(They may be carriers of filarial or malarial parasites, and
should be collected and preserved in aleohol.)

D. Are any of these also found on the adults?

E. Are lesions, abrasions, or scabs present on the soft parts?

?. Are growths present on the feet?

XIIIL Frockmve Hasrrs
A. When do flocks of this species form?
1. Are they composed of family groups?
B. How does the size of the flock vary from week to week?
1. What are the causes of flock losses?
C. How far does the flock forage each day?
1. Does it follow customary routes?
2. Does it select foraging places with some regard to wind
conditions?
8. How is its behavior affected by the appearance of
predators?
D. What other species become a part of the flock?
1. Are they more alert to predators or less so than this
species?
2. Do they react to warning calls when they first join the
flock, or do they learn them later?
E. What is the age composition of the group? The sex?
! F. Do observations on color-marked birds disclose definite
relations among various individuals?
1. Can the individual birds be set in an order of dominance?
2. Are these relations fived for the season, or do they vary?

® Such fledglings very probably contain anal flukes, which will eventually
spread to other birds, The young hirds should he painlessly killed (by tightly
pressing their sides together under the wings) and sent to the nearpst parasi-
tologist in a jar of rubbing alcohol.
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XIV. GENERaL QUESTIONS

A,

]

How much of a bird's day is spent in foraging for food?

In pr{'g'irr’ng:"" In resting?

1. Over how I;krgu an area does this species forage in each
season?

2. How do these activities viry from one season to another?

(33

3. How are they related to territorialism?

. How often do birds bathe? How often do they drink?
. How many different call notes are used by each sex?

1. Under what conditions is each call used?
2 Cuan these calls be broken down into alarm notes, warn-
ing notes, scolding notes, location (‘here I am’) notes?

. What animals invoke fear reactions in this species?

1. Are these reactons all innate or are some of them
learned?

. Over how long a period does molting take place?

1. In what order are the various feathers replaced?

2, How much time is required to replace important feather
tracts like those of the primary feathers?

8. How is this time affected by weather conditions?

4. Do the birds spend more time feeding during this period?

5. What factors inhibit molt? Which ones stimulate it?

Can very slight differences in the shape (or tips) of feathers

be used to :I:’stinguish Letween scxes, or between old aned

young birds?

1. Can wing and tail measurements also be used to distin-
guish between males and females that are t]]uught to
look alike?

. How do the adulls weights vary, with the time of ey, with

temperature, with the season, according to sex, during the
molt?

. How does the departure of migrants take place?

1. Which leave first—the adults or the young?
2, What are the dates of departure? Is there a peak?
3. How is departure affected?
a. By temperature?
b. By wind?
c. By cloudy and clear nights?
d. By available food supplies?
4. When do migrants from more northern regions pass
through?
a. Do these differ in size or weight from resident birds?
b. How long do individual birds stay locally?



OUTLINE FOR A LIFE-HISTORY STUDY 207
c. When is their peak? How is this correlated with
weather conditions to the north?
5. Are late fall stragglers resident birds or individuals from
a more northern latitude?
6. How closely does the peak of departure by summer resi-
dents coincide with the peak of numbers of birds migrat-
ing through?
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Appendix D

AN ANNOTATED LIST OF BIRD BOOKS

. Colored portraits of birds 8. Life-history studies
. Field identification guides . Books for peneral renders ;
Regional works b. Books for bird watchers
Bird songs ¢, Technical dissertations
Bird watching (general) 10. General reference books
Bird behavior 11. Bird biology
. Birds and their environment 12. Miscellaneous
. Bird migration 13. Bird conservation

14. Eiog?tphicu-l waorks

Bmp Booxs are here grouped according to the special needs and
requirements of bird watchers, The list is fairly extensive (although
by no means complete). Books that are out of print can often be
purchased from second-hand dealers, who advertise in periodicals
such as The Auk or Audubon Magazine. The newer volumes can
be ordered through one’s local book dealer, or from the National
Audubon Society (except in the case of state and federal publica-
tions).

In starting the study of birds, the novice naturalist will require

two or three books in the first three categories listed here. He will
so frequently consult them when first learning to identify birds
that they should be purchased as soon as possible. Books in the
remaining groups are occasionally found in public libraries, al-
though seldom in any number.

Reading bird books is a good deal of fun. Through them the

amateur naturalist can pursue his hobby on many occasions when
field work is impossible—in the evenings, on railroad trains, and
during periods of convalescence. One ardent hird watcher is said
to have read over 30 volumes of the periodical British Birds while
riding subway trains back and forth from work. His field work

208
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inevitably was enriched by new points of view and by a knowledge
of the many ways others have explored the mysteries of bird life.

1. Coronip Ponrnarrs or Binps

A good set of colored plates is the first requirement of most
novice bird students. Occasionally such plates are found in state
bird books (see regional works), but for the most part these are
out of print or are about to become so.

The Book of Birds. Edited by Gilbert Grosvenor and Alexander Welmore,
ete. 1937, National f;r.‘ﬁgr-'!p]iiu Society, Washington, D.C., Vol. 1,
viii 4 357 pp.; vol. 2, 374 pp. 204 color plates, 228 photographs.
Recommended to all beginners who do not find colored plates in their
regional bird books. These two volumes bring together the well-known
articles on birds written for the National Geographic Magazine by lead-
ing ornithologists. Short biographies cover 633 species, giving their ap-
prosimate length, range, behavior high lights, and subspecies. Chapters
on bird banding. an eagle’s eyrie, and photographic adventures are
included, The chief value of the book is its extensive series of excellent
color plates (mostly by Major Allan Brooks, the noted Canadian illus-
trator); these cover about 500 species (over 950 portraits). There is
also a fine series of bird photographs. The book can be used anywhere
in the United States or Canada, and must be ordered directly from the
publisher.

The Hawks of North America. By John B, May. 1935, National Associa-
ton of Audubon Societies (now National J‘Luduhun Society), New
York. ix 4 140 pp. 41 plates, 33 maps.

Largely limited to the identification of various hawks and a compre-
hensive summary of their food habits. Four plates in black and white
by Roger T. Peterson give the flight outlines of hawks, and a list shows
the state laws protecting them (as of March 1, 1935). There are 37
color plates by Major Brooks, especially pleasing because the fgures
are not crowded. Maps show the distribution of each species. Order
directly from the publisher.

The Ducks, Geese, and Swans of North America. By Francis H. Kort-

right. 1942, American Wildlife Institute, Washington, D.C.

viii + 476 pp. 36 color plates, 57 text figures, 59 maps, 158 draw-
ings in black and white.

Parts of this waterfow] handbook duplicate the material found in

Bent’s life histories (now rare and very expensive). Information on 62

species and subspecies is summarized under: scientific names {each
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being fully explained), colloguinl nuwmes, descriptions, specimen identi-
fication, feld marks (on the water, in {light, and voice), aund life story.
To beginners, the many illustrations will undoubtedly be instructive,
although T. M. Shortt’s fine drawings are marred by being printed on a
cheap paper. Nine methods for sex and age determinations, now com-
monly used by experts in game research, are described. The 282 in-
formative color illustrations include 8 hybrids and albines, 44 birds in
the downy stage, and a number of others in interesting stages of molt.
There are good maps of the summer and winter range of each species
but, beyond o general description by I, C, Lincoln, there is no informa-
tion on waterfow! banding.

Bird Porirgits in Color. By Thomas 5. Roberts. 1934. University of
Minnesota Press, Minneapolis, Minn.
Plates from the Minnesota state bird book, covering 295 species and
supplemented by a brief text. Recommended to bird students in the
Middle West and central Canada,

2. Frerp IpEnTiFicaTion GUIDES

Field guides provide helpful short cuts to the identification of
birds at a distance. They can be carried in the pocket to settle
problems in the field. Even experienced naturalists find them useful.
Most of the birds are drawn without color—the way they usually
appear in the field.

A Field Guide to the Birds. By Roger T. Peterson. 1938, rev. ed. Hough-
ton Milllin Co., Boston, Mass. xx - 180 pp. 4 color plates, 36 plates
in black and white, 24 text figures.

A helpful book for the beginner, brief and telegraphic in style. For
each species there is a short description of the field marks, voice, and
range. The plates are diagrammatic and emphasize diagnostic marks.
The book covers the area from the Dakotas and east Texas to the At-
lantic coast. The author is a stalf member of the National Audubon
Society and a contributing editor lo Audubon Magazine.

A Field Guide to Western Birds. By Roger T. Peterson. 1941, Houghton
Mifflin Co., Boston, Mass, xviii 4 240 pp. 46 plates (3 in color),
40 text figures.

An excellent counterpart of the auther’s much-used guide for eastern
birds (see above). Covers Oregon, California, Nevada, Idaho, Utah,
Washington, Montana, Wyoming, Colorado, Arizona, New Mexico, and
the western part of Texas. It is both up to date and competent.
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3. Recionar Wonks

Every student who attempts to identify birds in the field will
save himself much trouble by obtaining the best available list of
birds konown to occur in his region, In this section, the Cmp]‘nlﬁis
has been placed on state publications. For more loeal lists, which
are often more up to date, consult an officer of the nearest bird
club.

Birds of Alabama. Bv Arthur H. Howell. 1928, 2nd ed. Dept. of Game
and Fisheries, Montgomery, Ala, 384 pp. 7 plates in black and
white, 31 text figures.

A report of 314 kinds of birds, together with a list of references.

Treats of state records, general habits, and food habits.

A Distributionel List of the Birds of Arizona. By H. S. Swarth. 1914,
Cooper Omithological Club. Pacific Coast Avifauna No. 10. 133 pp.
1 map.
Status of birds in the state, with a bibliography of papers relating to
Arizona omnithology. Now somewhat dated. See also Birds of New
Mexico.

Birds of Arkensas. By W. J. Baerg. 1931, University of Arkansas Experi-
ment Station, Fayetteville, Ark. Bull. 258, 197 pp.
A brief description of the range of 312 species and subspecies, with
a short account of the habits of the better-known species. Contains a
number of half-tone illustrations.

The Birds of California. By William L. Dawson. 1923, Distributed by
W. L. Chambers, Topanga, Calif. 4 vols. 2121 pp. 30 photogravures,
120 full-page ductone plates, 44 drawings, 110 full-page color
plates, over 1100 photographs.

Popular accounts of 580 species and subspecies, with brief summaries
of the birds’ svnonvms, descriptions, field marks, nesting, general range,
and distribution in California. These sumptuons volumes are noted for
their many photographs (nests and habitats) and their color plates.
Under each species is a useful list of references. There are several edi-
tions of these volumes, all differently priced. A number of excellent
regional studies have subsequently been published: Yosemite, 1924; San
Franciseo Bay region, 1927; northern California, 1930; and southwestern
California, 1933.

A Guide to Colorado Birds. By W. H. Bergtold, 1928. Smith-Brooks
Printing Co., Denver, Colo, 207 pp.
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Not examined. A more recent publication, The Birds of Denver and

Mountain Parks by R. ]. Niedrach and R. B. Rockwell, was issued in
1939 by the Colorado Museum of Natural History, Denver, Calo.

The Birds of Connecticut. By John Hall Sage and Louis B. Bishop.
1913, State Geological and Natural History Survey, Bull. No. 20.
370 pp.

The status of 329 kinds of birds occurring in ' Connecticut, together
with arrival and departure dates, nest dates, and egg dates, This state
is now adequately covered by Forbushs Birds of Massachusetts and
Cruickshank’s Birds around New York City.

Florida Bird Life. By Arthur H. Howell. 1932. Florida Department of
Game and Fresh Water Fish and Bureau of Biological Survey,
US.D.A. Distrfbuted by National Audubon Society, New York.
xxiv + 579 pp. 37 plates (35 in color), 36 photographs, 73 maps.

Distribution of birds in the state with emphasis on life zones. Illustra-
tions of 173 birds in color by F. L. Jaques. The introductory chapters
include a history of Florida ornithology, a history of legislative attempts
to protect birds in the state, and a discussion of the physiographic re-
gions of Florida.

Birds of the Atlanta, Georgia, Area. By Earle R. Greene. 1933. Bull.
No. 2, Georgia Society of Naturalists, Atlanta, Ga. 46 pp. 3 plates,
2 maps. ]
No state list of birds for Georgia is now available. This list, the one
following, and Florida Bird Life will give some idea of what can be
expected.

Obsercations on the Bird Life of the Middle Savannah Valley, 1890-
1937. By Eugene Edmund Murphey. 1937, Charleston Museum,
Charleston, S$.C. Contribution No. 9. 61 pp. Frontispiece, 1 map.

A briefly annotated list of birds occurring along the “fall line’ between

Georgia and South Carolina, based on observations covering a span of

40 vears.

Birds of the Chicago Region. By Edward Ford, Colin C. Sanford, and
C. Blair Coursen. 1934. Chicago Academy of Sciences, Chicago,
11l. Vol. v, Nos. 2 and 8.
A list of 371 species and subspecies, giving the status and migration
dates of each.

The Birds of Indigna. By Amos W. Butler, 1888, Prepared for the
Indiana Horticultural Society and originally published in its Trans-
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actions for 1890, Pp. 515-1197, 102 figures, 5 plates in black and

white.

A deseription of 321 kinds of birds known to occur within the state
up to the time of publication. Aside from more local lists in the periodical
literature, there is no modern list covering the entire state. General
statements on bird distribution can, of course, be found in the A.O.U.
Check-List and in Peterson's field guides. Dates for representative parts
of the country are available in Chapman's handbook.

A Revised List of the Birds of Towa. By Philip A. Dumont. 1934. Uni-
versity of Iowa, lowa City, Towa. University of Iowa Studies in
Natural History, Vol xv {(No. 5). 171 pp. 1 map.

Status and distribution of birds in the state up to 1933,

History of the Birds of Kansas, By N. G. Goss. 1891, George W. Crane
and Co., Topeka, Kans. 892 pp. 35 plates in black and white.
A detailed deseription of Kansas birds known in the nineteenth cen-
tury.

Notes on the Birds of Kentuchky. By Alexander Wetmore. 1940. Proceed-
ings of the United States National Museum, Washington, D.C.
Vol. 83, No. 3089, Pp. 529-T4.

Distributional notes on 167 kinds of birds reported by field parties
from the National Museum, There is no list of birds for this state.

The Bird Life of Louisiana. By Harry C. Oberholser. 1938. Department
of Conservation, New Orleans, La. Bull. No. 28. xii+ 834 pp. 8
color plates, 37 photographs.

Annotated list of 429 forms reported within the state, with a com-
prehensive bibliography and a good index. Not all the kinds of birds
mentioned are as yet recognized by scientists. The excellent photographs
are by A. M. Bailey and F. R. Dickinson.

The Birds of Maine. By Ora Willis Knight. 1908. Published by the
author, Bangor, Me. 623 pp. 50 illustrations.

An account of 327 species and subspecies, their distribution and mi-
gration, their abundance in the various counties, and something of their
life histories. Although this material has been brought more up to date
in Forbush's Birds of Massachusetts, Knight's volume still remains the
only publication devoted exclusively to birds of Maine.

The Birds of Massachusetts and Other New England States. By Edward
Howe Forbush. 1925-9, Massachusetts Department of Agriculture,
Boston, Mass, Vol. 1, xxxi + 481 pp.; vol. 2, 14461 pp.; vol. 3,



214 APFENDIX D

xlviii + 466 pp- 93 color plates, 98 photographs, 123 line cuts,
A7 maps.

OFf great use to students in all northeastern states. Describes the known
plumages in great detail; includes measurements, molts, field marks,
voice, number and size of eggs, dates of laying and periods of incubation,
range in the world, distribution in New England, and ‘season’ in Massa-
chusetts. This material is set off by headings and can be quickly con-
sulted.

The remaining text is given over to popularly written life-history ac-
counts, compiled from the literature and from the author’s extensive cor-
respondence. The color plates, by Louis A. Fuertes, American portrait
painter of birds, and by Major Brooks, Canadian illustrator, were made
when both men were at the peak of their powers.

Volume 2 (gallinaceous birds, hawks, owls, woodpeckers, flycatchers,
blackbirds) is out of print, other volumes are still available (1943) from
the Secretary of the Commonwealth, State House, Boston, Mass.

Birds of the Connecticut Valley in Massachusetts. By Aaron C. Bagg
and Samuel A. Eliot, Jr. 1987. The Hampshire Bookshop, North-
ampton, Mass. uxiv 4+ (20) 4 513 pp.

A systematic list of the distribution of over 300 species, giving local
occurrence according to various towns. Comparisons with distribution
in near-by regions are also given.

Check List of the Birds of Michigan. By Josselyn Van Tyne. 1938, Uni-
versity of Michigan, Ann Arbor, Mich. Museum of Zotlogy, Occa-
sional Papers, No. 379. 44 pp. 1 map.

The first complete state list since 1912 when Michigan Bird Life by

W. B. Barrows was published by the Michigan Agricultural College.

The Birds of Minnesota. By Thomas S. Roberts. 1937, 2nd rev. ed.
University of Minnesota Press, Minneapaolis, Minn. Vol. 1, xxii + 691
pp-; vol. 2, xv + 821 pp. 92 plates in color, 606 figures, 5 maps.

For the Middlewest and Manitoba. In the introduction, the geography
of Minnesota and its bird life are discussed at length, The birds are then
systematically described: general range, Minnesota range, Minnesota
migration dates, Minnesota nesting, nest, food, and field marks. Miscel-
laneous details concerning life history are scattered in accounts under
each species. The splendid color portraits by Brooks, Sutton, Weber,

Jaques, and Fuertes cover 295 species and subspecies. There is a detailed

key, useful in identifying dead birds.

The author has studied the omithology of the state for over half a
century; he has been a long-time compiler of "The Season’ (in Minne-
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sota) for Bird-Lore and Audubon Magazine, and is director of the Uni-
versity of Minnesota’s Museum of Natural History.

Check-List of the Birds of Missouri. By Rudolf Bennitt. 1932, University
of Missouri Studies vir, No. 3. 81 pp. 1 map.
The first state list since 1907; gives the status in Missouri of 296
species and subspecies,

A Distributional List of the Birds of Montana. By Aretas A. Saunders,
1921, Pacific Coast Avifauna No. 14. Cooper Omithological Club.
194 pp. 1 map, 35 photographs.

Describes the status in Montana of 332 kinds of birds, giving migra-
tory or resident status and nesting dates, There is a discussion of the
state’s distributional areas, which the author classifies under faunal,
zonal, and associational. Contains a bibliography of 10 pages,

The Birds of Nevada. By Jean M. Linsdale. 1936. Pacific Coast Avi-
fauna No. 23. Cooper Omithological Club. 145 pp.
A summary of all that is known (to 1936) about the birds occurring
in Nevada; treats of 338 species and subspecies.

Bird Studies at Old Cape May. By Witmer Stone. 1937. Delaware Valley
Ormnithological Club. Vol. 1, xv + 520 pp; vol. 2, 420 pp. 239 photo-
graphs, 2 plates in color, 270 text figures.

An authoritative ornithology of southern New Jersey, notable for its
descriptions of the great fall migrations at Cape May Point. Beautifully
printed, illustrated, and bound, the work is a memorial to the late Dr.
Stone, founder of the club and long-time editor of The Auk.

Birds of New Mexico. By Florence Merriam Bailey. 1928. New Mexico
Department of Game and Fish (in co-operation with the State
Game Protective Association and the Bureau of Biological Survey),
Santa Fe, N.M. xxiv + 807 pp. 80 plates, 136 figures, 60 maps, 2
diagrams.

The best book for birds of the Southwest; with descriptions of each
species and subspecies, their several plumages, general range, local dis-
tribution, nests, eggs, and food. There are 59 species illustrated in color
on 24 full-page plates (mostly by Major Allan Brooks), 53 more are
in full-page half-tones (mostly drawings by Louis A. Fuertes). The
author is an authority on western birds.

Birds of New York. By Elon Howard Eaton. 1923, 2nd ed. New York
State Museum, Albany, N.Y., Memaoir 12. Vol. 1, 501, pp; vol. 2,
719 pp. 106 color plates.

First of the more impressive state bird books, these two volumes,
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describing 411 kinds of birds known lo oceur in New York, are outstand-
ing for their fine plates by Louis A, Fuertes. Introductory material in-
cludes lists of permanent residents, summer residents, transients, and
winter, summer, and accidental visitants, a discussion of the state’s life
zomes, and lengthy tables showing the status of each species in various
counties and towns (us of 1910 and 1914, when this work was first
published ). Now more-or-less outmoded by Forbush's Birds of Massa-
chusetts, with its more complete details and essays on the various species.
Abundantly illustrated with maps, line drawings, and photographs.

Birds around New York City. By Allan D. Cruickshank. 1942, American
Museumn of Natural History, New York. Handbook Series No. 13.
xvii + 489 pp. 35 plates, 1 map.

Covers the distribution and status of birds in northern New Jersey,
the lower Hudson River valley, and all of Long Island; with superb
photographs of birds by the author, and an interesting discussion of
local bird life in relation to major ecological blocks.

Birds of North Caroling. By T. Gilbert Pearson and C. 5. and H. H.
Brimley. 1942, State Museum Division, North Carolina Department
of Agriculture, Raleigh, N.C. xxxii + 416 pp. 40 plates (20 in
color), 141 text figures.

In this greatly revised edition of an earlier work, the distribution of
396 species and subspecies is given, along with a general statement of
habits, vernacular names, and dates of occurrence. There are a number
of plates by Roger T. Peterson similar to those in his A Field Guide fo
the Birds.

A Preliminary Survey of the Bird Life of North Dakota. By Norman A.
Wood. 1923. University of Michigan, Ann Arbor, Mich, Museum of
Zoblogy, Pub. No. 10. 97 pp. 17 photographs, 1 map.

The occurrence of 321 kinds of birds within the state, together with

a discussion of the three main geographical areas, and an extensive list

of references.

Distribution of the Breeding Birds of Ohio. By Lawrence E. Hicks. 1936.
Ohio State University, Columbus, Ohio. 65 pp.

An important state list of breeding birds, with a discussion of the
exact status of each species. Compiled from the literature, museum col-
lections, extensive field work by the author, and many contributions from
Ohio bird watehers.

The Birds of Buckeye Lake, Ohio. By Milton B. Trautman. 1940. Uni-
versity of Michigan, Ann Arbor, Mich. Museum of Zoblogy, Misc.
Pub. No. 44. 466 pp. 15 plates, 2 maps.
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This volume, concemning an aren of some 44 scuare miles, is generally
recognized as the best regional study so far produced in this country.

The Birds of Oklahoma, By Margaret Morse Nice, 1931, rev. ed. Pub-
lication of the University of Oklahoma, Vol. mn (No. 1). 224 pp.
2 maps, 1 diagram.

A systematic list of 385 species and subspecies, together with notes
on their status within the state. Introductory pages deal with the state’s
faunal areas, recent changes in its bird life, the economic value of birds,
methods for their attraction and protection, and notes on field workers

in Oklahoma from 1719 to 1929,

Birds of Oregon. By Ira N. Gabrielson and Stanley C. Jewett. 1940,
Oregon State College, Corvallis, Ore. xx + 650 pp. 1 color plate,
166 photographs, 21 maps.

An indispensable book for bird students in the Northwest, emphasizing
the distribution of birds in Oregon. It also contains a brief account of the
plumages of each species, the size of the birds, their nests and eggs.
The photographs were taken largely by William L. Finley and H. T,
Bohlman, two of the foremost bird photographers in the country.

Birds of Western Pennsylvania. By W. E. Clyde Todd. 1940, University
of Pittsburgh Press, Pittsburgh, Pa. xv + 710 pp. 23 plates, 41 maps.
A standard work of reference for western Pennsylvania and near-by
regions. Good summaries of each species’ plumage, detailed accounts
of their range and distribution, and brief descriptions of their habits.
There are small but beautiful color portraits by George Miksch Sutton
of 118 species. Local distribution of 39 species is mapped. The intro-
duction includes a discussion of the problems of local distribution, and
the text closes with an extensive bibliography of the ornithology of
western Pennsylvania. Introduced birds like the starling and English
sparrow are not considered in this book. The most recent volume cover-
ing the entire state was B. H, Warren's Birds of Pennsylvania, printed
in 1890.

The Birds of Rhode Island. By Reginald Heber Howe, Jr., and Edward

Sturtevant. 1899, Published by the authors. 111 pp. 6 photographs.

A list of 290 species and subspecies recorded in the state up to 1599,

The same authors published a 24-page supplement in 1903. Now re-
placed by Forbush’s Birds of Massachusells.

Birds of South Carolina. By A. T. Wayne, 1810, Charleston Museum,

Charleston, 5.C. xvi + 254 pp.
An annotated list of 309 species of coastal South Carolina, together
with a list of 28 species from the interior, and 22 hypothetical species.



218 APPENDIX D

A second supplement to this work, published as a contribution from
the Charleston Museum (vi} in 1931 by Alexander Sprunt, Jr., and
E. B. Chamberlain, contains notes on 197 kinds of hirds. For the fauna
along the Georgia-South Carolina boundary, see Dr. E. E. Murphey's

Observations on the Bird Life of the Middle Savannah Valley, on page
219

Birds of South Dakota. By William H. Over and Craig S, Thomas. 1920,
Bulletin of the University of South Dakota, Vermillion, 5.D. Series
xx1, No. 9. 142 pp. 50 photographs.

Distribution of 322 species and subspecies, a short discussion of bird
study, and a bibliography.

A Distributional List of the Birds of Tennessce. By Albert F. Ganier.
1933. Tennessee Ornithological Society, Nashville, Tenn. Tennessee
Avifauna No. 1. 64 pp. 1 map.

A briefly annotated list of 293 species and subspecies, and a discus-
sion of the state’s distinctive physiographic features as they relate to
bird distribution.

A state book on the birds of Texas has long been in preparation by
Dr. Harry C. Oberholser. Good regional lists are: Birds of the Austin
Region by George Finlay Simmons (1925, University of Texas): The
Birds of Brewster County, Texas, by Josselyn Van Tyne and George M.
Sutton (1938, University of Michigan Press, Ann Arbor, Mich.): and
Check List of Birds of Dallas County, Texas, by Jerry E. Stillwell (1939,
Dallas Omithological Society).

A List of Vermont Birds, By H. C. Fortner, Wendell P, Smith, and E. J.
Dole. 1933, Vermont Department of Agriculture, Montpelier, Vt.
Bull. No. 41. 54 pp.

Supplements the material in Forbush’s Birds of Massachusetts. A list
of 288 species and subspecies.

The Birds of Virginia. By Harold H. Bailey. 1913. J., P. Bell Co., Lynch-
burg, Va. 362 pp. 14 color plates, 1 map, 108 photographs,

An account of the range and status of all birds known by the author
to breed in the state, together with a *hypothetical list of species that
should breed in Virginia, but for which the author was unable to find
any evidence.

Distributional Check-List of the Birds of Washington. By E. A, Kitchin.
1934. Pacific Northwest Bird and Mammal Society, Seattle, Wash.
MNorthwest Fauna Series No. 1. 28 pp.
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A list of 389 kinds of birds, with a brief statement of the status of

each in the state and some details of distribution; also contains o list of
39 other species that may be expected to oceur in Washington,

List of the Birds of West Virginia, in The West Virginia Encyclopedia.
By Earle A. Brooks. 1929, West Virginia Publishing Co., Charleston,
W.Va. Pp. 60-T4.

An annotated list of 268 kinds of birds found in the state, with short
notes on the character of their cccurrence, and a number of half-tone
illustrations.

Wisconsin Birds. By N. R. Barger, et al. 1942, Wisconsin Society of
Omithology. Distributed by E. L. Loyster, Conservation Depart-
ment, Madison, Wis. 32 pp.

A check list giving the general status of -all birds known to oceur in
this state, together with a handy chart showing the periods when migra-
tory species may be expected.

Wyoming Bird Life. By Otto McCreary. 1937. University of Wyoming,
Laramie, Wyo.
Mot examined.

Natural History of the Birds of Eastern and Central North America. By
E. H. Forbush. Revised and abridged by John B. May. 1939,
Houghton Mifflin Co., Boston, Mass. xxvi + 554 pp. 97 color plates.

An abridged edition of the Birds of Massachusetts, the second volume
of which is out of print. Contains brief remarks on identification, ealls,
breeding, and range; also short accounts of each species’” haunts and
habits. Hlustrated in color are 375 kinds of birds, This book ean be used
as a companion to Peterson’s field guide {east of the Mississippi). Some-
what similar in scope to The Book of Birds, it lacks the remarkable photo-
graphs of that work, but compensates somewhat by its abstracts of Mr.

Forbush's delightful essays on each species.

Birds of the Pacific States. By Ralph Hoffmann, 1927, Houghton Mifflin
Co., Boston, Mass. xix + 353 pp. 10 color plates, 200 illustrations
‘in black and white.

One of the most useful bird books for the Pacific Coast states. Em-
phasis is placed on the field identification of some 400 kinds of birds
described. For each species there is a description of its oceurrence,
tvpical habits, song, measurements, a concise statement of diagnostic
field characters, and distribution in California, Oregon, and Washington.
Color plates and line drawings are by Major Allan Brooks.
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Birds of Canada. By P. A. Taverner, 1935, David McKay Co., 604 South
Washington Square, Philadelphin, Pa. 455 pp. 173 small plates in
color, 455 figures in black and white. ;

The bird book for a Canadian, this contains excellent color plates
and briel descriptions of all Canadian birds. The French names of birds
will be of some help to Americans visiting Quebee. There is also a good
list of books dealing with provincial bivds and special zeographic regions.
The present volume was first issued by the National Museum of Canada
in 1934,

The Distribution of Breeding Birds in Ontario. By James L. Baillie, Jr.,
and Paul Harrington, 1937. Royal Ontario Musenm of Zoology,
Toronto. Contribution No. 8. 283 pp. 1 map.

An accurate account of the nesting birds of this province. Treats of

210 species, and contains a list of 225 references.

The Birds of Newfoundland Labrador. By Oliver L. Austin, Jr. 1932,

Memoirs of the Nuttall Omithological Club, No. vii. i+ 229 pp.

A good summary of what is known of the distribution of birds in this
little-studied region.

Birds of the Ocean. By W. B. Alexander. 1928. G. W. Puinam's Sons,
New York and London. xx + 428 pp. 140 illustrations.

A handbook for voyagers, covering 294 species that are scattered over
the several oceans. The habits and characters of each family are de-
scribed, and for each species there are briel descriptions, measurements,
ranges, egg dates, and field marks. Faunal lists are given for different
seasons to aid the traveler in identifying birds on the ocean,

Identifying sea birds is not an easy task. There is no book with‘the
charts of field marks used by Peterson in his field guides.

On the Habits and Distribution of Birds in the North Atlantic. By V. C.
Wynne-Edwards, 1935. Proceedings of the Boston Society of Natural
History, Vol. 40 (No, 4). Pp. 233-346, pl. 3-5.

Maore detailed information on distribution than Alexander’s Birds of
the Ocean.

The Birds of the West Indies. By James Bond. 1935, Academy of Natural
Sciences, Philadelphia, Pa. xxv + 455 pp. 1 map, 1 color plate, 158
text figures.

The best combined field guide and reference book for this area. It
contains descriptions of each species and detailed accounts of their
range. Illustrated by Earle L. Poole. A briefer (184 pp.) check-list of
the birds of the West Indies by the same author was published in 1940
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by the Academy of Natural Sciences, adding 6 more species and much
additional information on distribution.

4. Bmp Soxcs

American Bird Songs. Recorded by the Albert R. Brand Bird Somg
Foundation (Laboratory of Ornithology, Cornell University ). Com-
stock Publishing Co., Ithaca, N.Y. 1942, 6 double-disc records.

The perfect way to learn bird songs in our country. 72 are recorded
here from nature. According to Roger T. Peterson, to listeners in the
next room the songs sound exactly as they do out-of-doors; when one
is close to the phonograph, the mechanical sounds of the recording are
somewhat evident. Single records are as follows:

Nos. 1 A-B. Birds of the Northwoods
MNos. 2 A-B. Birds of Northern Gardens and Shade Trees
MNos. 3 A-B. Birds of Southern Woods and CGardens
Nos. 4 A-B. Birds of the Fields and Prairics
Nos. 5 A-B. North American Game Birds
Nos. 6 A-B. Birds of Western North America
A Guide to Bird Songs. By Aretas A. Saunders. 1935. D. Appleton-
Century Co., New York, N.Y. xvii + 285 pp. 163 figures.
Descriptions of the songs and singing habits of 109 land birds of the
northeastern states, diagrammed and presented in clear fashion. Nearly
all of these birds can also be heard in the Middlewest. A good book for
beginners, it is most useful when studied in the field and supplemented
by the students’ own notes.

5. Bmp Warcame ( GENERAL)

Bird watching, as a subject, has received much more attention
abroad than in our country. The following volumes are arranged
according to the levels of experience or maturity which they re-
quire of their readers. Fisher's Watching Birds, printed on cheap
pulp paper, is unattractive in appearance, but by far the best buy
for the money. Some excellent examples of successful bird watch-
ing may also be found in the sections on bird behavior and life-
history studies.

Many American bird students have contented themselves with a
field guide and a handbook. Such books are scarcely more than a
prelude to the real fun in bird watching. Many other works, much
less expensive, tell how birds live, and how interesting field studies
have been used to explore the secrets still surrounding them.
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The Book of Bird Life. By Arthur A, Allen. 1930, D. Van Nostrand Cao.,
New York, xix + 426 pp.

Designed for young students, about one-half of the book is devoted
to how birds live. Chapters include history, classifieation, distribution,
communities, migration, courtship, home life, adaptation, coloration, and
economics. The second half describes methods of studying birds: bird
walks, ealendars, banding, bird nests, attracting birds, observation blinds,
bird photography, bird song, and bird pets. The author, long a professor
of ornithology at Cornell University, is one of Americas best bird
photographers. In this volume, technical subjects are discussed with
simplicity and naturalness.

Watching Birds. By James Fisher. 1940. Penguin Books, Inc., New York.
192 pp. 53 figures.

This inexpensive little book is well written and full of facts. Pocket-
sized and written for British bird students, it will reward American bird
watchers by its fresh and stimulating point of view and its fund of
up-to-date information.

The Art of Bird Watching. By E, M, Nicholson. 1932, Charles Scriliner’s
Sons, New York. 218 pp. 7 photographs, 14 text figures.

A lively British book on how to study birds, with a good chapter on
bird-census methods. Many of its excellent ideas can be applied to bird
watching in the United States. The author is an officer of the British
Trust for Ornithology, a private institution that sponsors the bird-banding
program of the British Isles and secks to co-ordinate bird watching by
amateur naturalists,

Birds as Animals. By James Fisher. 1939, Heinemann, London and
Toronto. xviii + 281 pp. 2 maps, 2 photographs, 5 charts, 1 figure,
Designed chiefly for amateur naturalists in the British Isles, this book
is especially notable for its wealth of documentation (802 references are
cited) and may be regarded as a bibliographic introduction to bird
watching. The author, an assistant curator at the Zodlogical Socicty of
London, discusses adaptation and habitat selection, variation and dis-
tribution, environment, habitats, numbers, migration, colors and display,
territory, and reproduction as they play a part in bird life.

Bird Watching. By Edmund Selous, 1901. J. M. Dent and Son, London.
xi + 347 pp. 14 drawings. Out of print.

Observations on plovers, stock-doves, wood-pigeons, ravens, curlews,
eider ducks, cormorants, rooks, blackbirds, nightingales, and many other
British birds. Selous was a distinguished bird watcher of considerable
originality. OFf his several books, this is perhaps his best. Another excel-
lent volume is A Bird Watcher in the Shetlands.



AN ANNOTATED LIST OF BIRD BOOKS 283

Publications of the British Trust for Omithology. Vol. 1 (1935-9).
. Edward Gray Institute of Field Omithology, Ostord, England. 335

pp- 18 photographs, 8 maps, 6 charts and graphs.

Examples of co-operative bird watching abroad, which will interest
experienced students in this country and those intent on regional studies.
The present volume covers censuses, habitat surveys, food studies, and
population counts that were reported originally in British periodicals.

G. Brap Benavion

Simple introductions to bird behavior can be found in James
Fisher's books on bird watching, in which a chapter or two is de-
voted to courtship and territory. The most comprehensive survey
of the field is contained in Nice's study of the song sparrow (volume
2), which is described under life-history studies. Behavior studies
can often be roughly divided into two groups—those on land birds,
and those on sea birds. More accurately, these are described by
naturalists as territorial birds and colonial birds. Good examples
of the first type are the works of Nice, Tinbergen, and Kendeigh;
examples of the second are those of Kirkman, Darling, and Palmer.

Wild Birds at Homne. By Francis H. Herrick. 1935. D. Appleton-Century
Co., Inc., New York. xxii 4+ 345 pp.

A study by a keen-eved observer, this is a classic American example

of how interesting birds can be studied without going far from home.

Courtship and Display among Birds. By C. R. Stoner. 1940. Country
Life, Ltd., London. xvi 4+ 144 pp. 57 plates.

Written for the ‘non-specialist interested in natural history and for
ornithologists who have not had the time to go deeply into this branch
of their subject.” There are minute deseriptions of many spectacular and
tvpical displays used in eourtship and in combat, and a discussion of
the principles involved. THustrated by a remarkable series of photographs
taken at the famous Zoélogical Gardens at Whipsnade, England,

The Behavior of the Snow Bunting in Spring. By Nicholas Tinbergen.
1939. Transactions of the Linnacan Society of New York, Vol. 5.
85 pp. 15 text figures, 4 photographs, 1 map.

An interesting description of this bird’s breeding behavior in Green-
land, with a stimulating discussion of fighting, territory, and song in
bird life: The volume is rich in its examples and well worth the atten-
tion of students interested in nesting studies. Written by a well-known



204 APPENDIX D
animal psycholewist of the University of Leyden, the text is free of
technical verbosity and represents alert bird watching at its best.

Territorial and Mating Behavior of the House Wren. By 5. Charles
Kendeigh, 1941, Upr*ersity of Illinois Press, Urbana, Il Tlineis *
Biological Monographs, 15, No. 3. 120 pp. 2 photographs, 30 maps
and diagrams.

A well-ordered summary of a 19-year behavior study in northern Ohio
—the longest ever made of a limited population of birds. The interesting
territorial relations of 142 males and 147 females are deseribed, together
with an account of their ardval in spring, their mating activitics, and
their reproductive vigor, The second half of the report, giving the history
of individual birds and individual territories, is somewhat technical and
rather hard to read. It is illustrated, however, by 26 maps showing how
the size, shape, and position of territories varied from year to year and
during each half of the breeding season. Long connected with the
famous Baldwin research station on the outskirts of Cleveland, Ohio,
Dr. Kendeigh now teaches at the University of Ilinois.

Bird Behaviour. By F. B, Kirkman. 1937, T. Nelson & Sons, New York.
232 pp. 38 photographs, 6 diagrams.

An interesting study of the black-headed gull in England. Half of
the book describes the sequence of events at the birds’ nesting colonies;
the other half covers the author’s many experiments with eggs and nests
(one photograph shows a gull brooding a gilt tin box in place of its
eggs) and his analyses of the birds’ reactions. A stimulating book for
bird students in any country.

A Behavior Study of the Common Tern. By Ralph S. Palmer. 1941.
Proceedings of the Boston iociety of Natural History, Vol. 42. 119
pp- 2 charts, 14 plates.

A report on a 2-year study of the birds breeding on the coast of
Maine; offers a useful model for students who would like to study the
behavior of sea birds. The behavior of terns is also given in the Marples®
book, described under life-history studies.

Bird Flocks and the Breeding Cycle. By F, Fraser Darling. 1938. Cam-
bridge University Press; Maemillan Co., New York. x + 124 pp.
1 photograph, 1 chart,

An oft-quoted and well-written little book that will interest students
of bird behavior and those in contact with bird colonies. Observations
on sea birds breeding off the coast of Scotland are recounted: the herring
gull, the lesser black-backed gull, eider ducks, black guillemots, razor-
billed auks, and fulmars. The few biological terms that crop up are
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deftly handled. Recommended to those who want to pick up new idens
in bird watching.

An Intreduction to Bird Belwviour. By H. Eliot Howard, 1929, Cam-
bridge University Press; Macmillan Co., New York, 136 pp.
A mistitled and omately printed work which discusses the author's
own observations. Written by a careful and original observer of birds,
it is primarily for advanced students in bird behavior.

The Nature of a Birds World. By H. Eliot Howard. 1835, Cambridge
University Press; Macmillan Co., New York, N.Y. 102 pp.
A thought-provoking book written by one of the most resolute thinkers
on bird behavior in our generation,

A Waterhen's Warlds. By H. Eliot Howard. 1940, Cambridge University
Press; Macmillan Co., New York. ix + 84 pp. 2 plates.

An analytical discussion of the breeding behavior of a gallinule, which
is only superficially different from our American form. As nearly as
anvone, Howard sueceeds in penetrating the mysteries of a bird's mind.
His essays, however, are exercises in thinking and will not interest those
who wish to race in their reading.

7. Bmps axp THER ENVIRONMENT

Studies of the mutual relationship of birds and their environment
are often grouped together under the title of bird ecology. Regional
books and life-history monographs also consider the subject in
varying detail. (Some emphasize climates and life zones; others
stress the classification of birds according to vegetational blocks.)
Other books analyze the effects of environment on bird mortality
and reproduction. At the moment, plant ecologists appear to be
far ahead of animal ecologists in their studies. There are several
periodicals now devoting themselves exclusively to this subject.
For the most part, these attract college professors, graduate stu-
dents, and the like.

In America, Ecology, a quarterly journal of the Ecological So-
ciety of America, published by the Brooklyn Botanic Garden
(Brooklyn, N.Y.), covers all forms of life. Ecological Monographs,
published by Duke University Press, is a quarterly devoted to
longer papers in the same broad field.

In England, The Journal of Animal Ecology, published twice a
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year by the Cambridge University Press for the British Ecological
Society, often contains papers on birds.

Interesting papers on bird ecology can also be found from time
to time in The Journal of Wildlife Management, o quarterly de-
voted to professional game management and research, published
by the Wildlife Society. Subscriptions to this periodical ($3 a year)
should be sent to the Society’s sceretary, Frank C. Edminster, Soil
Conservation Service, Upper Darby, Pa,

Many other periodicals of course carry the results of bird watch-
ing in this field. The importance of ecology is now so great that
the periodical literature is constantly expanding, and special ab-
stracting services now endeavor to publish summaries of the many
papers that are written (see p. 242).

Ecology of the Birds of Quaker Run Valley. By Aretas A. Saunders.
1936. New York State Museum, Albany, N.Y. Handbook No. 16.
174 pp. 2 charts, 2 maps, 64 photographs. Stlf paper.

A study of the distribution of breeding birds in Alleghany State Park,
New York, based on counts, estimates, and cross-country cruises. This
is the best systematic attempt by an American to calculate the actual
density of birds in a fairly large area, Although the method of counting
is not clearly defined in the report, this study points the way to the
regional bird books of the future, when the loecal density of every species
will be set forth for each kind of habitat. An inexpensive but important
book for students undertaking regional studies of birds. Mr. Saunders, a
Connecticut high-school teacher, has written a number of valuable bird
books (Birds of Montana, A Guide to Bird Songs, etc.).

Nesting Birds and the Vegetation Substrate. By William J. Beecher.
1942, Chicago Ornithological Society, Chicago, I1l. 89 pp. 1 photo-
graph, 10 figures.

An interesting discussion of factors that the author believes affect
the density of birds in a small region, together with an account of over

1200 nests in a 482-acre upland marsh in northern Ilinois.

Game Management. By Aldo Leopold. 1933. Charles Secribner’s Sons,
MNew York. xxi + 481 pp. 35 charts, graphs, and diagrams.

Came research in America now exceeds in both extent and intensity
that of all other countries combined. The present distinguished volume
summarizes its progress up to 1932, and deseribes “the art of cropping
land for game.' It is notable for its accumulation of facts, and for its
clear style and thoughtful assimilation of a complex subject in terms that
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both bird student and sportsman can understand, There are excellent
discussions of the properties of game populations, game-census methods,
and the measurement of productivity. Hustrated with pleasing line draw-
ings in black and white by Allan Brooks, and buttressed by a useful 225
page index. The author, for many years a forester and now professor of
game management at the University of Wisconsin, has written many
articles on game research, land use, aud conservation,

Animal Ecology. By Charles Elton. 1927, Cambridge University Press;
Macmillan Co., New York. xx -+ 207 pp. 13 photographs, 13 dia-
grams,

The sociology and economics of animal life related with an emphasis
on principles, an excellent choice of examples, and a freedom from
wordiness, This book will interest bird watchers in parallel studies being
carried out in other fields of natural history, The author, an authordty
on wildlife cycles in North America, has more recently had published
a noteworthy volume, Voles, Mice, and Lemmings. He is now director
of the Bureau of Animal Population at Oxford University.

8. Bmp MicraTioN

Bird migration has been studied so long and by so many people
that it is now virtually impossible for authors to write books that
are both original and yet comprehensive. Hence, there is much
duplication of material.

There are no periodicals in English devoted exclusively to bird
migration. Audubon Magazine contains interesting summaries of
the high lights of bird migration in the United States. Bird-Banding
carries important results of American banding work as well as
pertinent abstracts of important papers scattered among various
periodicals and in many languages.

The Migration of American Birds. By Frederick C. Lincoln. 1939,
Doubleday, Dioran & Co., New York. xii 4 189 pp. 12 color plates,
23 maps.

Written by an official of the United States Fish and Wildlife Service,
who for many years has been in charge of the bird-banding program in
this country, the book includes two excellent chapters summarizing the
more important discoveries made by banders of North American mi-
grants. The color plates {now somewhat wom) originally appeared in
Birds of New York. An excellent condensation of this volume is avail-
able in United States Department of Agriculture Cireular No. 363, a
72-page paper illustrated with 20 maps, and sold by the Superintendent
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of Documents at the Government Printing Office, Washington, D.C.,
for 10¢.

The Migrations of Birds. By Alexander Wetmore, 1926 (3rd printing
1930). Harvard University Press, Cambridge, Mass. wviii -+ 225 pp.
2 figures, 5 maps.

Particularly interesting to North American readers for references to
the habits and occurrence of our birds in South America. The author is
assistant secretary of the Smithsonion Institution, and one of America’s
foremost omithologists.

Bird Migration. By A. Landsborough Thomson. 1942, 2nd rev. ed. H. F.
and G. Witherby, London. 192 pp. 7 photographs, 13 maps.

A short aecount of our present knowledge of bird migration written
for the general reader by the leading British author in this ficld.

The TProblems of Bird Migration. By A. Landsborough Thomson. 1928.
Houghton Mifflin Co., Boston, Mass. xvi 4+ 350 pp. 2 diagrams, 10
maps.

A British book for advanced students and specialists; the most com-
prehensive treatise on bird migration now available. Contains an account
of the results of European banding, but does not cover the more recent
experimental work on homing and physiclogy. (For an early popular
account of the latter, see Professor Rowan's volume, which follows. )

The Riddle of Migration. By William Rowan. 1931, Williams and Wilkins
Co., Baltimore, Md. xiv + 151 pp.

A popular presentation of the author’s pioneering experiments in bird
migration. (Caged juncos, crows, ete., were exposed to varying amounts
of light and then liberated in winter to see whether they would go
north or south.) Professor Rowan, who teaches at the University of
Alberta, writes easily and not without humor on a technical subject.

0, Lire-History STUDIES

Comparatively few naturalists have, up to the present, concen-
trated their field work on a single species and published their ob-
servations as life-history studies. Some of these authors are bird
watchers, others are wildlife photographers, still others are profes-
sional research men or college professors. An increasing number
are graduate students. From the pens of such writers, a wide di-
versity of books and reports have emanated, appealing to varying
levels of reader interest and experience, I have tried here to classify
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these books according to the amount of technical background they
seem to require of their readers. The arrangement is by no means
tfntir{.*l}' satisfactory, bt it will, T think, 'l'u-lp readers find the books
that will most interest them.

As time goes on, life-history reports are certain to become col-
lectors” items. Paper-covered volumes, upon being purchased, should
therefore be bound in eloth or buckram at some bindery. This adds
but little to their cost as a rule, and their value is sure to increase
with the passage of time.

A. Books for the General Reader

Although popular books, these volumes are full of ohservations
that will interest all bird watchers,

The American Eagle. By Franeis H. Herrick. 1934. D. Appleton-Century
Co., Inc., New York. xx + 267 pp. 66 photographs, 28 text figures.
The only available nesting study of our national bird, Most of the
narrative concerns the story of several nests in northern Ohio, which
were observed over a T-year period. There is also an account of the
eagle’s place in American history, as well as many fine photographs. The
author was for many years professor of biology at Western Reserve
University.

The Island of Penguins. By Cherry Kearton. 1931, Robert M, McBride
& Co., New York, xviii + 2458 pp, 70 illustrations, 1 map.
A popular and very readable account of the life history of the black-
footed penguin. The author spent five months off the Cape of Good
Hope on an island where some five million of these birds breed.

Shearwaters. By R. M. Lockley. 1942, J. M. Dent & Sons, Ltd., London,
xii + 238 pp. 31 photographs, 4 figures, 4 maps. (Distributed in
this country by William Salloch, New York.)

The delightful story of Manx shearwaters nesting on an island off the
Welsh coast, where 12 pairs of these strange birds were banded and
closely watched. Told by a skillful writer, this is good bird watching and
excellent reading.

B. Books for Bird Watchers

These volumes are factual and require no background other than
an absorbing interest in birds. Only Sea Terns and The Cowbirds
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in this list are bound in cloth. Bird watchers will also Gnd good
reading in the works described in sections A and C.

Sea Terns or Sea Swallows. By George and Anne Marples, 1934, Coun-
try Life, London. xii + 228 pp. 25 diagrams, 7 maps and drawings,
113 photographs.

Among the five specics studied were three (common, Arctic. and
roseate) that breed in America. Bird students in this country will be
interested especially in these chapters on courtship, nests, eggs, and
young; food and feeding; attacks and defense; and population fluctua-
tions. Data on 5696 nests are given. A unique chapter on footprints in
the sand describes methods by which tracks can be used to reconstruct
activities, The authors list 73 banding records and describe 34 experi-
ments involving eggs and nests. Well indexed.

For tern behavior in this country, the reader should also read Ralph 5.
Palmer’s report listed under ‘Bird Behavior.” A great deal of noteworthy
information on terns is to be found in the pages of Bird-Banding, where
Dr. O. L. Austin, Sr., and his son publish from time to time the results
of their extensive banding on Cape Cod.

The Passenger Pigeon in Ontario, By Margaret H. Mitchell. 1835. Uni-
versity of Toronto Press, Toronto, Ont. Royal Ontario Museum of
Zdology, Contribution No. 7. 181 pp. 1 plate, 5 maps, 2 diagrams,
6 figures.

An interesting account of this extinct species in Ontario, originally
begun with a questionnaire to persons who remembered the bird. This
report is the best life history of the wild pigeon now compiled. It is an
excellent example of how bird lore can be collected from many sources.

The Prairie Horned Lark. By Gayle B. Pickwell. 1931, Transactions of
the St. Louis Academy of Sciences, Vol. 27. 158 pp. 6 maps, 3
drawings, 11 graphs, 87 pheotographs. '

A Z-year study in which 33 nests were watched in Tllinois and New
York. The distribution of this species is given in detail, its life history
throughout the year described, and a wseful account given of other
species sharing the prairie horned lak’s ecological niche.

Studies in the Life History of the Song Sparrow. By Margaret M. Nice.
1939-43. Vol. 1: A Population Study of the Song Sparrow. vi + 247
pp. 1 colored plate, 4 photographs, 14 maps, 18 charts and dia-
grams. Vol. 2, on the behavior of passerine birds with special refer-
ence to the song sparrow, was in press when this appendix was
written. Transactions of the Linnaean Society of New York (c/o
American Museum of Natural History, New York), Vol. 4 and 6.
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Commonly regarded as an indispensable reference work for bird
watchers and orithologists interested in feld studies of passerine birds,
Volume 1 emphasizes statistics and compares the author’s S-year re-
search on the song sparrow with the results obtained by other investi-
gators of environment, weights, territory, nests, eges, incubation, nesting
suecession, survival, and similar subjects. Volume 2 covers the behavior
of song birds in the field and adds in detail many observations on the
song sparrow. Conveniently summarized and adeguately indexed for
quick reference. Of the 8§70 birds banded the territorial relationships of
336 were studied in detail. No other life-history study combines such
rich scholarship with such keen field work,

The Cowbirds. By Herbert Friedmann. 1929, C. C. Thomas, Springfield,
Il., and Baltimore, Md. xvii + 421 pp. 73 photographs, 9 maps,
4 graphs, Out of print.

An unusual book showing how life histories differ among various
species in the same family. The author studied 7 species of cowhirds in
New York state, on the Tesas-Mexican border, and in the Argentine.
His interesting comparisons are concluded by two stimulating chapters
on the evolution of this group and their parasitic habits. Written by one
of America’s most distinguished omithologists, now curator of birds at
the National Museum, Washington, D.C. Shorter cowbird studies have
also been written by Hahn and Nice,

C. Technical Dissertations

Life-history studies often form an important part of monographs
on a single species. Very often these are produced by graduate
students working for doctorate degrees, and engaged in problems
of distribution, taxonomy, physiclogy, wildlife management, and
conservation. The degree of consideration given to these other
problems varies widely. Distribution seems to be a favorite and
often dominates the opening sections of a monograph.

The life-history work likewise varies widely in character and
value. The freedom of observation found in a field investigation
of a common bird like the song sparrow is greatly restricted in
studies of rare species like the spoonbill, shy and retiring birds like
the woodcock and Bicknell's thrush, and in nearly extinct species
like the ivory-billed woodpecker. A good clue to the extent of the
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difficulties encountered by investigators is the number of nests they
discovered.

Only the first three books in this group are cloth bound.

The Boluchite Quail. By Herbert L. Stoddard. 1931, Charles Seribner’s
Sons, New York. xxix 4 559 pp. 5 color plates, 32 text figures, 33
dingrams and graphs, 135 photographs. Out of print.

One of the great monographs on o North American bird, this work
is based on a 5-vear study of quail in Georgia and Florida, A total of
602 nests were studied. Principal subjects included are: (1) the bird’s
life history, with the emphosis on ecology; (2) parasites and diseases,
which will interest bird banders; and (3) management of quail preserves.
Mr. Stoddard is a professional consultant on quail management and the
leading authority on this much-studied species,

The Blue-winged Teal. By Logan J. Bennett. 1938, Collegiate Press, Inc.,
Ames, Iowa. xiv 4+ 144 pp. 1 color plate, 31 photographs, 6 maps.
Brief and to the point, abounding in facts that will interest all bird
students: Range, distribution, and migration; life-history findings; various
aspects of the birds ecology and management. The best study now
available on an American duck, this book is the result of 4% yvears of
research, principally in Iowa, where 250 nests were found., Supple-
mentary observations were conducted from Manitoba to Mexico. The
author is now on the faculty of Pennsylvania State College.

The American Woodcock. By Olin Sewall Pettingill, Jr. 1936, Memoirs
of the Boston Society of Natural History, Vol. 8, No. 2. Pp. 167-391.
1 color plate, 7 diagrams, 14 drawings, 45 photographs.
Discussions of taxonomy, plumages, pterylosis, and csteology; range
and distribution; food and feeding habits; and life history. A total of 16
nests were studied. Dr. Pettingill is a well-known wildlife photographer
and lecturer, now on the faculty of Carleton College in Minnesota.

Bicknell's Thrush, Its Taxonomy, Distribution, and Life History. By
George ]J. Wallace, 1939. Proceedings of the Boston Society of
Natural History, Vaol. 41. Fp. 211-402, 2 graphs, 1 text figure.

A three-year study which included two summers of observation of
the nesting habits of this retiring bird. The complete history of 13
nests was studied and additional notes were made on others. The dis-
cussion covers taxonomie problems, distributional and migrational records,
and reproductive habits.

The lvory-billed Woodpecker., By James T. Tanner. 1942. National
Audubon Society, New York, N.Y. Research Report No. 1, xii + 111

pp. 1 color plate, 19 photographs, 4 diagrams, 18 maps.
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In this quiet report lies the dramatic story of a magnificent species
doomed to extinction. The book contuins a detailed history of its former
distribution and gradual disappearanee, o description of its ecology and
its life history, and a discussion of a possible conservation program, Well
illustrated with photographs, the book is the result of a field study under-
tiken by a Comell University graduate student for the National Audubon
Society.

The Roscate Spoonbill, By Fobert P. Allen. 1942, National Audubon
Society, New York. Research Report No. 2. xviii ++ 142 pp. 1 color
plate, 8 maps, 16 charts and diagrams, 20 line drawings, 20 photo-
graphs.

This well-illustrated study represents 16 months of feld work on
the wild coasts of Florida and Texas, and 9 months of follow-up re-
search in museum and library, The first fifth of the book describes the
spoonbill’s changing numbers in the United States, and its migrations
and postnuptial wanderings. The major part summarizes the ecological
problems: the factors affecting its population, its food and feeding habits.
An interesting and valuable chapter en breeding-cycle behavior is illus-
trated with sketches made by the author in the field. Wrilten by the
former director of sanctuaries for the National Audubon Society, this
volume covers problems in bird watching and conservation.

Systematic Revision and Natural History of the American Shrikes
{ Lanius). By Alden H. Miller. 1931. University of California Pub-
lications in Zootlogy, Vol. 38, No, 2. Pp. 11-242, 65 text figures.

This monograph falls into two distinct parts. In the first, taxonomic
problems occupy a prominent place, plumages are described in detail,
and geographic variation is discussed. Of particular - interest is the

_analysis of factors affecting the birds® distribution. In the second half,

aspects of natural history are grouped together: migration, habitats,
territory, courtship, nests, mortality, ete. The discussions are based on
an extensive review of the literature, field studies of about 10 pairs, and
the interesting reactions of several caged birds. Written by a leading
western omithologist, now editor of The Condor, this book is essentially
an inquiry into species and a consideration of the normal activities of
these birds throughout the year.

The White-crowned Sparrows of the Pacific Seaboard: Environment and
Annual Cycle. By Barbara D. Blanchard. 1941. University of Cali-
fornia Publications in Zotlogy, Vol, 46. 1768 pp. 4 maps, 26 charts,
6 photographs, 31 microphotographs.

An interesting comparison of two closely related races, one migratory,
the other resident. Observations on breeding-bird behavior made over

a four-year period are described and correlated with physiological studies.
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The Natural History of Magpics. By Jean M. Linsdale. 1937, Cooper
Ormithological Club, ¢ /0 W. L. Chambers, Robinson Road, Topanga,
Calif. Pacilic Coast Avifauna No. 25, 254 pp. 1 color plate, 4 maps,
8 charts and dingrams, 43 photographs.

This volume brings together material {rom many sources: hield work
by the author in western states (extensive rather than intensive), over
600 references in the literature, museum materials, and observations on
several caged birds. Distribution, habitats, nesting, general habits, plum-
ages and anatomy, and relations to other andmals are some of the sub-
jects considered.

10. GeneraL ReErerexce Booxs

Books that treat of a ]:I!'j.__:{' number of specics and summarize
their habits are included here. Bent's volumes are noted for their
extensiveness, the British handbook for its modernity, and Chap-
man's for its introduction and bibliographies, Some regional books
are also of the general reference type—Hoffmann's Birds of the
Facific States and Forbush’s Birds of Massachusetis are best re-
spectively for the western and castern halves of the country,

Life Histaries of North American Birds. By Arthur Cleveland Bent.
United States National Museum, Washington, D.C.

These volumes are the products of a great co-operative project under-
taken in 1919 and now approaching completion. The plan involves the
compilation of life-history notes scattered in the literature and in the
notebooks of naturalists for every species and subspecies recorded in
North America. The habits of each are described; sections are devoted to
courtship, nesting, eggs, young, plumages, food, behavior, and enemies.
The data on distribution, taken from the extensive files of the Fish and
Wildlife Service, are given in great detail. Egg dates are summarized
to show the earliest and latest dates in various parts of the country, and
the height of the season. Flumage descriptions enable the reader, for
the most part, to trace the sequence of molts from hirth to maturity.
More complete descriptions of adult plumages have been deliberately
left to other manuals. These volumes rapidly go out of print. Each
contains its own index and a good list of references. As issued by the
Government Printing Office, they sell at prices ranging from 50¢ to $1.25,
Complete sets are usually found only in the larger libraries, The photo-
graphs, on the whole, are good. The text is easy to read and interesting
to both beginners and experienced students.

Bent's sketches summarize for the student what is already known and
offer him a firm foundation upon which he can begin an intensive life-
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history study of his own. The author is a distinguished former president
of the American Omithologists” Union,

Life Histories of North American Diving Birds, Order Pygopodes, 1919, Bull,
107, xiii 4 245 pp. 55 plates (12 in color).

Life Histories of North American Gulls and Terns, Order Longipennes, 1921,
Bull. 113. x -+ 345 pp. 93 plates (16 in color, showing egps).

Life Histories of North American Petrels, Pelicans, and Their Allies, Order
Tubinares and Steganopodes. 1922, Bull, 121, xii ++ 343 pp. 69 plates.
Life Historics of North American Wild Fowl. Order Anseres, Part 1. 1925,

Bull. 126. ix - 250 pp. 46 plates,

Life Histories of Norih American Wild Fowl., Order Anseres. Part 2. 1925,
Bull. 130. x 4+ 376 pp. 60 plates.

Life Histories of North American Marsh Birds. Order Odontoglossae, Hero-
diones, and Paludicolae, 1926 (1927). Bull. 1535, xd 4 490 pp. 98 plates.

Life Histories of North American Shore Birds. Order Limicolae. Part 1. 1827,
Bull. 142, ix <4 420 pp. 55 plates.

Life Historics of North American Shore Birds. Order Limicolae, Part 2, 1929,
Bull, 146, fx 4 412 pp. 66 plates.

Life Histories of North American Gallinaeeous Birds., Order Galliformes and
Columbiformes, 1932, Bull. 182, xi + 490 pp. 93 plates.

Life Histories of North American Birds of Prey. Order Falconiformes. Part 1.
1937, Bull. 167. viii 4 409 pp. 102 plates.

Life Histories of North American Birds of Prey. Order Falconiformes and
Strigiformes. Part 2. 1938, Bull. 170. viii 4+ 452 pp. 92 plates.

Life Historics of North American Woodpeckers. Order Piciformes. 1939, Bull.
174. viii + 334 pp. 39 plates.

Life Histories of North American Cuckoos, Goatsuckers, Hummingbirds, and
Their Allies. Order Psittaciformes, Cuculiformes, Trogoniformes, Coracii-
formes, Caprimulgiformes, and Micropodiiformes, 1940, Bull. 176,
viii + 506 pp. 75 plates.

Life Histories of North American Flycatchers, Larks, Swallows, and Their
Allies. Order Passeriformes. 1942, Bull. 179, xi 4+ 553 pp. 70 plates.

Handbook of Birds of Eastern North America. By Frank M. Chapman.
19532, 2nd rev. ed. D. Appleton-Century Co., New York, N.Y.
xoxvi -+ 581 pp. 20 plates, 166 text figures.

For 40 years this was an indispensable book for bird students in the
East. Spanning the field omithology of the nineteenth century and bird
watching in the twentieth, it is still a uscful volume. Its introduction,
running to 124 pages, contains a fine color chart, a good historical review,
a description of how birds are named by scientists, directions on making
hird skins, a good chapter on bird migration, and an excellent account
of how birds live. The major part of the bock is given over to a discus-
sion of those birds that occur east of the 93rd meridian (plumage de-
scriptions, ranges, and mnests). The bulk of these latter details are re-
peated or amplified in the larger state books; condensed versions are also
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found in the field guides. Under each species the more important papers
written before 1933 are cited, The appendix contains a complete bibliog-
raphy of local lists for all of the eastern states and Canadian provinces,

The Handbook of British Birds. By II, F. Witherhy, F. C. R. Jourdain,
N. F. Ticehurst, and B, W. Tucker. 1938-41. H. F. and G. Witherhy,
London. Val. 1; Crows to Flycatchers; xl-- 326 pp; 33 plates.
Vol. 2; Warblers to Owls; xiii + 352 pp.; 30 plates, 41 figures, Vol
3; Hawks to Ducks: x -+ 387 pp.: 89 plates, 46 figures, 7 maps.
Vol. 4; Cormorants to Cranes; xiv + 461 pp.; 32 plates, 46 figures,
Vol. 5; Terns to Camebirds; xii + 356 pp.; 22 plates, 62 figures,
map.

The best work of general reference on the birds of western Europe.
The information on living birds is far more detailed than in American
texts. It includes summaries for each species on habitats, field characters,
general habits, voice, displays, breeding habits (nest site, construction
of nest, the number, size, and color of eggs, incubation, and fledgling
periods), food, distribution, plumages, molts, and measurements. For
the most part, the illustrations are designed to show essential details of
birds’ plumage.

About 170 birds included on the North American list are treated here,
together with 30 other closely related subspecies. The book is therefore
a quick compendium of information; its price is, however, more than the
average student can afford.

11. Bmp BiovLocy

Background information about birds, written in nontechnical
style for amateur naturalists, is best found in Dr, Allen’s book de-
scribed below. Books on this subject generally treat birds along
with numerous other classes in the animal kingdom. Dr. H. B.
Cotts’s interesting Adaptive Coloration in Animals is an example.
More general books on biology can be found in practically any
public library.

Birds and Their Attributes. By Glover M. Allen. 1926. Marshall Jones
Co., Boston. xiv + 338 pp. 1 color plate, 50 drawings and photo-
graphs.

The best available American book on the general biology of birds,
this was originally written as a series of lectures, delivered in 1924
under the auspices of the Northeastern Bird Banding Association. The
chapters deal with a history of ornithology; feathers; colors; hills, feet,
wings, and bones; food; origin and distribution; ecological relations;
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eggs and nests; parasitic habits; senses and behavior; flight and song;
birds at rest; migration; nomenclature and elassification.

Dr, Allen, a curator at the Harvard Museum of Comparative Zotlogy,
was one of America’s leading omithologists and mammalogists, His vol-
ume s now somewhat dated, but it should be read by every student who
would like to acquire some background of bird biology.

12, MiscELLANEOUS

Key to North American Birds. By Elliott Coues, 1927, 6th rev. ed.
Dana Estes & Co., Boston, 2 vol. xli 4 1152 pp. 747 figures.

This is the classic North American Ormithology of the nineteenth
century, Birds are here deseribed in great detail, since the student is
presumed to have a skin in hand as he reads, Included is a manual of
instruction for collecting, preparing, and preserving birds, discussions
of strocture, classification, and anatomy. Especially interesting is Dr.
Coues’ brief history of omithology and his pointed advice on how to
take up field omithology. The author, now long deceased, was a United
States Army surgeon, a famous editor, and one of the most brilliant
ornithologists America has ever produced.

Check-List of North American Birds. 1931, 4th ed. American Ormithelo-
gists’ Union, Philadelphia, Pa. xix + 526 pp.

This is the official list of all North American birds, divided into
various classes, orders, families, and the like. In no other bird hook
are the ranges of all the species and subspecies given. To bird students
it offers an authoritative spelling of birds” names, as well as the correct
order of lising species in breeding-hird censuses, Christmas bird counts,
and similar reports. Records of the occurrence of rarities are usually
checked against this list. If they are thus found to change the status
of a bird, they should be published in some ormithological periodical like
The Auk. The check-list also mentions where each species and sub-
species were first found. To many students this constitutes the best
reading in the book (the ringmnecked duck was first discovered in
Leadanhall market, London!). Work on a fifth (and revised) edition
is now in progress.

Abridged Check-List of North American Birds, 1935, American Orni-
thologists’ Union, Philadelphia, Pa. 177 pp.

From the fourth edition of the American Omithologists’ Union’s
Check-List, this gives the popular and scientific names of all North
American birds in their official order. The left-hand pages are all left
blank and can be used for brief notations,
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Fifty Years' Progress of American Omithology, 1583-1933. American
Ornithologists” Union, Philadelphia, Pu. 249 pp. (Paper cover.)

An excellent historical review with chapters by leading ornithologists
on: the Amercan Ormithologists’ Union, American omithological litera-
ture, bird migration, bird banding, the theory of territorialism, life-history
work, economic ornithology, collections of birds in the United States
and Canada, bird photography in America, American bird art, bird pro-
tection, ornithological education in America, and fossil birds.

A Dictionary of Birds. By Alfred Newton, ¢f al. 15893-6. Adam & Charles
Black, London. xii + 1088 pp. Y00 text figures, 1 map. Out of print.
One of the great reference works of nineteenth-century ornithology,
explaining all terms then in use in the study of birds, An abridged second
edition was issued in 1599,

Measurements of Birds. By 5. Prentiss Baldwin, Harry C. Oberholser,
and Leonard G. Worley. 1931, Cleveland Museum of Natural His-
tory, Clevelind, Ohio. Scientific Publication, m. ix 4 165 pp. 151
figures.

A standard svstem of measurements worked out in detail by the
authors as a guide for all those working with either live or dead birds.

13. Bmp CoONSERVATION

Conservation problems receive varying degrees of attention in
bird books. Attention to the problem usually is given over to the
result of some trend—the destruction of a local swamp, or the
extinction or extirpation of a vanishing bird. R. P. Allen’s The
Roseate Spoonbill and J. T. Tanner's The Ivory-billed Woodpecker
have already been described. More general books follow.

Adventures in Bird Protection. By T. Gilbert Pearson. 1835, D. Appleton-

Century Co., New York. xiv + 459 pp. 11 photographs.
An autobiography of the leading figure in the Audubon society move-
ment, and a record of great achievements in bird conservation, this strik-
ing chronicle has much of the matchless zeal of its author.

Fading Trails. By Daniel B. Beard, et al. 1942, The Macmillan Co.,
New York., xv + 279 pp. 4 color plates, 16 half-tone plates, 12
drawings in black and white.

Interesting accounts of how various forms of wildlife have been near-
ing the brink of extinction; prepared by well-informed members of the
National Park Service and the Fish and Wildlife Service. Special chapters
on 13 species of birds, now rapidly vanishing in the United States and

W e B tw " e -
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its territories, Ilustruted with fine paintings and drawings by Walter A,
Weber.

Wildlife Conservation. By Ira N. Gabriclson. 1941, The Macmillan Co.,
New York. xv + 250 pp. 32 photographs, 5 dingrams, 19 maps.

Generalized discussions of many problems connected with the subject.

The last chapter should Le read by every American. Written by the
Chief of the Department of the Interio’s Fish and Wildlife Service.

14, Biocrarnicat YWonks

Only relatively complete biographies are listed here. Many famous
naturalists have also written travelogues which make excellent
reading, Among them are F. M. Chapman (Camps and Cruises of
an Ornithologist, My Tropical Air Castle, and Life in an Air Castle),
G. M. Sutton (Eskimo Year, Birds in the Wilderness), Fraser
Darling (Island Years, A Naturalist on Rona), and R. M. Lockley
(I Know an Island, Dreamn Island).

Audubon the Naturalist. By Francis H. Hemick. 1917. D. Appleton-
Century Co., New York, Vol. 1, x1 -+ 431 pp.; vol. 2, xiii - 494 pp.
The standard biography with an extensive bibliography, copions notes
on early American naturalists, and an appendiz of useful Auduboniana
reference material. A one-volume edition of this work was published in
1938, with considerable new material.

Autobiography of a Bird Lover. By Frank M. Chapman. 1933. D, Apple-
ton-Century Co., Ine., New York. xiii +420 pp. 6 plates (3 in
color}, 81 photographs,

The life story of one of Ameriea’s most Famous omithologists, well
told and well illustrated. Spanning almost a half century of bird study,
the book is also a rich travelopue of Central and South Ameriea seen
through the eyes of a sensitive naturalist.
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Appendix E

BIRD CLUBS IN THE UNITED STATES AND CANADA

Locarn Bmp Cruns

Local bird clubs and natural-history societies are scarcely ever
quite alike. Some are sponsored by museums, others are on college
campuses, still others exist in small towns and villages. A great
many revolve around a few key persons, who unselfishly work to
co-ordinate the program of the organization, instruct the member-
ship, or perhaps just entertain it. Some clubs are quite scientific,
others are purely aesthetic. Meetings of some emphasize technical
aspects of bird watching; others may be given over to bird walks,
or even to the reading of poetry. Generally, the energy and activity
of these organizations find some expression in their publications,
which may vary from the monographic to the mimeographie; but
this rule is subject to some exceptions. Most clubs welcome be-
ginners, but a few, like the Nuttall Club, accept guests by invita-
tion only.

As a rule, the beginner in bird study can usually count on meet-
ing some older naturalist at a bird-club meeting. If he is finding
some difficulty in identifying birds and learning their songs, he
will probably benefit by accompanying the veteran on his field
trips. Annual dues in these organizations are usually nominal in
amount. Although the following geographical index is not com-
plete, it is offered in the hope that it will help beginners in bird
study to acquaint themselves with the more widely known organ-
izations in their own regions.
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which may vary from the monographic to the mimeographic; but
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tion only.

As a rule, the beginner in bird study can usually count on meet-
ing some older naturalist at a bird-club meeting. If he is finding
some difficulty in identifying birds and learning their songs, he
will probably benefit by accompanying the veteran on his field
trips. Annual dues in these organizations are usually nominal in
amount. Although the following geographical index is not com-
plete, it is offered in the hope that it will help beginners in bird
study to acquaint themselves with the more widely known organ-

izations in their own regions.
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A cumpiutc list of local bird clubs in Canada and the United

States has been filed with the National Audubon Society (1008

Fifth Avenue, New York, N.Y.), which will be vlad to answer

inguiries 1'{-‘gnrdiug the elubs’ meetings and programs. The location

of these organizations is given in the geographical index that
follows:

ARIZONA
Tuecson: Bird Club of the Tueson Natural History Society

CALIFORNIA

Fresno: Fresno Natural History Society
Clendale: The Nature Club of Southern California
Laguna: Nature Study Group—Laguna
Los Angeles: California Audubon Society, Inc.

Los Angeles Audubon Society

Southwest Bird Study Club
Marysville: Yuba Sutter Audubon Society
Mecea: Desert Audubon Society
Napa: Napa Valley Audubon Seciety
Facific Crove: Monterey Peninsula Audubon Society
Pasadena: Pasadena Audubon Society
San Diego: San Diego Society of Natural History
San Franciseo: Audubon Association of the Pacific
San Jose: Santa Clara Valley Audubon Society
Stockton: Stockton Audubon Society

COLORADO
Denver: Colorado Bird Club

CONNECTICUT
Fairfield: Audubon Society, State of Connecticut
Hartford: Connecticut Federation of Bird and Nature Clubs
The Hartford Bird Study Club
Meriden: Meriden Nature Club
Naugatuck: Burrough's Nature Club of Naugatuck
New Canaan: New Canaan Bird Protective Society
New Haven: The New Haven Bird Club, Ine.
New London: Omithology Club of Connecticut College
Waterbury: The Waterbury Naturalist Club, Ine.

DELAWARE
Wilmington: Natural History Society of Delaware
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DISTRICT OFF COLUMBIA
Washington, D.C.: Audubon Society of the District of Columbia

FLORIDA

Brooksville: Hernando County Audubon Sociely
Clearwater: Clearwater Branch of the Florda Audubon Society
Coconut Grove: Coconut Crove Audubon Society
Daytona Beach: Halilax River Bird Club
Fort Lauderdale: Fort Landerdale Audubon Society
Jacksonville: Jacksonville Audubon Society

St. Petersbury Audubon Club
Miami: Florida Audubon Society

Minmi Audubon Society
St. Petersburg: Florida West Coast Bird Club

GEORGIA
Atlanta: Atlanta Bird Club
Georgia Ornithological Society
Dalton: Dalton Bird and Garden Club
Emory University: Georgia Society of Naturalists
Milledgeville: Milledgeville Audubon Society
Savannah: Savannah Audubon Society

ILLINOIS
Chicago: Chicago Omithological Society
Minois Audubon Sociely
Elgin: Elgin Audubon Society
Evanston: Evanston Bird Club
Michael: Pére Marquette Nature League
Springfield Nature League
Peoria: Ornithology Section of the Peoria Academy of Scionce
Rockford: Nature Study Society of Rocklord

INDIANA
Indianapolis: Mature Study Club of Indiana
Noblesville: Indiana Audubon Society, Inc.

IOWA
Atlantie: Atlantic Bird Club
Cedar Falls: Cedar Falls Audubon Club
Cedar Rapids: Cedar Rapids Bird Club
Council Blulfs: Council Bluffs Bird Club
Des Moines: Des Moines Audubon Society
Dubugue: Dubugue Bird Club
Fairfield: Fairfield Bird Club
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Manchester: Manchester Audubon Society
Ottwmwa: Ottumwa Bird Club

Sioux City: Sioux City Bird Club
Waterloo: Waterloo Audubon Club

Winthrop: Iowa Ornithologists’ Union ™ -
it 4 hl;-.l-
KANSAS o1,
Hesston: Audubon Association
Wichita: Audubon Society of Kansas
KENTUCKY o= L
Anchorage: Rafinesque Ormnithological Club whe 02 U 18

Berea: Berea Omithological Society

Bowling Green: Kentucky Omithological Society
Glasgow: Glasgow Bird Club

Lexington: Audubon Society of Kentucky
Louisville: Beckham Bird Club

Paducah: Paducali Junior College Bird Club

MAINE
Augusta: Augusta Nature Club
Bangor: Bangor Bird Conservation Club, Ine.
Bar Harbor: Mount Desert Island Bird Club
Lewiston: Stanton Bird Club of Lewiston-Auburn
Portland: Audubon Society of the State of Maine
Portland Society of Natural History

MARYLAND
Baltimore: Mountain Club of Maryland, Ine,
Natural History Society of Maryland

MASSACHUSETTS

Belmont: Belmont Bird Club

PBoston: Massachusetts Audubon Society
New England Museum of Natural History

Brockton: Brockton Audubon Society

Cambridge: Nuttall Omithological Club

Jamaica Plain: Children’s Museum Bird Club

Lynn: Lynn Bird Club

Pittsfield: Hoffmann Bird Club

Salem: Essex County Ornithological Club

Somerville: The Brookline Bird Club

Springfield: Allen Bird Club

Woreester: Forbush Bird Club
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MICHIGAN
Detroit: Detroit Audubon Club
Grand Rapids: Grand Rapids Audubon Society
Lansing: MMichigan Bird Banders
Muskegon: Muoskegon Bird Club
Port Huron: Michigan Audubon Society

MINNESOTA
Cloquet: Cloguet Bird Club
Duluth: Duluth Bird Club
Lakeview Branch of the Duluth Bird Club
Minneapolis: Minneapolis Audubon Society
Minneapolis Bird Club
Minnesota Bird Club
Minnesota Omithologists” Union

5t. Cloud: T. 8. Roberts Omithology Club

MISSOURI
Kansas City: Burroughs Club
St. Louis: St. Louis Bird Club
Springfield: Audubon Department of Sorosis
Sullivan: Audubon Society of Missouri
Webster Groves: Webster Groves Nature Study Society

NEBRASKA

Chadron: Inez Houghlton Audubon Society
Fairbury: Fairbury Nature Union
Hastings: Brooking Bird Club
Lincoln: Lincoln Bird Club

Nebraska Omithologists’ Union
North Platte: North Platte Bird Club
Omaha: Omaha Nature Study Club

NEVADA
Reno: Nevada Academy of Natural Sciences

NEW HAMPSHIRE
Hanover: Dartmouth Natural History Club
Meriden: Meriden Bird Club
Wilton: Audubon Society of New Hampshire

NEW JERSEY
Montelair; Montclair Bird Club
Newton: Sussex County Nature Study Club
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Newark: New Jersey Audubon Society
Umer Omithological Club
Plainfield: Watchung Nature Club
Princeton: New Jersey Field-Orithologists® Club
Ridgewood: Ridgewood Audubon Society
Roselle Park: Roselle Park Nature Club
Summit: Summit Nature Club
Trenton: Trenton Naturalist Club
Westfield: Westfield Bird Club

NEW YORK
Albany: Dann Natural History Society
Amsterdam: Sassafras Bird Club
Baldwin: Baldwin Bird Club
Brooklyn: Brooklyn Bird Club
Buffalo: Audubon Society of Buffalo
Buffalo Ormithological Society
Flushing: Queens County Bird Club
Geneva: Eaton Bird Club
Ithaca: Cayuga Bird Club
Johnstown: Burroughs Nature Study Club
New York: Linnaean Society of New York
Oneonta: Oneonta Burroughs Club
Rochester: Burroughs Audubon Nature Club
Genesee Ornithological Society
Rosyln: The Bird Club of Long Island
Schenectady: Schenectady Bird Club
Staten Island: Staten Island Bird and Nature Club
Watkins: Watkins Glen Bird Club
Woodmere: Woodmere Academy Bird Club

NORTH CAROLINA
Arden: Rosscraggon Wood, Inc.
Blowing Rock: Blowing Rock Audubon Club
Boone: Boone Nature Club
Chapel Hill: Chapel Hilt Bird Club
‘Charlotte: Mecklenburg Audubon Club
Concord: Rex Brasher Bird Club
Durham: Duke-Durham Bird Club
Greenshoro: Piedmont Bird Club
Henderson: Henderson Bird Club
Hickory: Hickory Bird Club
Lenoir: Lenoir Audubon Club
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OHIO

APPENDIX E

Raleigh: North Carolina Bird Club
Raleigh Bird Club

Salisbury: Salisbury Bird Club

Southern Pines: Southem Pines Bird Club

Statesville: Statesville Audubon Club

Tryon: Tryon Bird Club

Canton: Neo Naturalists

Cincinnati: Ohio Audubon Society

Cleveland: Kirtland Bird Club

Cleveland Heights: Cleveland Bird Club, Inc. ]

Columbus: Columbus Audubon Society
Wheaten Club

Cuvahoga Falls: Cuyahoga Falls Audubon Club

Dayton: Dayton Audubon Society

Mansfield: Kellozg Audubon Club

Marion. Burronghs Nature Study Club

Massillon: Massillon Burroughs Nature Club

Toledo: Toledo Naturalists’ Association

OELAHOMA

Tulsa: Tulsa Audubon Society

ORECON

Fortland: Oregon Audubon Society

PENNSYLVANIA -

Ardmore: Bird Club of Philadelphia

Athena: Susquehanna Valley Audubon Club

Doylestown: Doylestown Nature Club

Lancaster: Lancaster County Bird Club

Lititz: Lititz Bird Club .

Norristown: Norristown Audubon Club

Palmerton: Palmerton Bird Club

Philadelphia: Delaware Valley Omithological Club
Wissahickon Bird Club

Pittsburgh: Audubon Society of Western Pennsylvania

Reading: Baird Omithologieal Club

Scranton: Scranton Bird Club

Sewickley: Audubon Society of the Sewickley Valley

Ulster: Old Grove Nature Club

West Chester: West Chester Bird Club

Wyncote: Wyncote Bird Club

York: York County Bird Club
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RHODE ISLAND

TENN

North Providence: Rhode Island Crithological Club
Providence: Auduben Society of Rhode 1shnd

ESSEE
Clarksville: Clarksville Chapter of Tennessee Ornithological
Sociely
Johnson City: Johnson City Chapter, Tennessee Omithological
Society
Knoxville: East Tennessee Ornithological Society
Knoxville Chapter, Tennessee Ornithological Society
Memphis: Memphis Chapter, Tennessee Ornithological Society
Murfreesboro: Murfreesboro Chapter, Tennessee Ornithological
Society
Nashville: Nashville Chapter, Tennessee Omithological Society
Tennessee Ornithological Society

TEXAS

UTAH

Austin: Texas Nature Federation
Beaumont: East Texas Nature Club
Corsicana: Nature Study Club
Dallas: Dallas Nature Study Club
Dallas Omithological Society
Fort Worth: Fort Worth Audubon Club
Harlingen: Lower Rio Grande Valley Nature Club
Houston: Houston Outdoor Nature Club

Salt Lake City: Utah Audubon Society

VERMONT

Wells River: Community Bird Club
Vermont Bird Club
Woodstock: Hartland Nature Club

VIRGINIA

Lynchburg: Lynchburg Chapter, Virginia Society of Ormithology
Sweet Briar: Virginia Society of Omithology

WASHINGTON

College Place: Biology Club of Walla Walla College

Secattle: Pacific Northwest Bird and Mammal Society
Seattle Audubon Society

Spokane: Spokane Bird Club
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WEST VIRGINIA

Huntington: Huntington Bird Study Club
Wheeling: Brooks Bird Club

WISCONSIN

Green Bay: Green Bay Bird Club
Madison: Kumlien Bird Club

Madison Bird Club

Wisconsin Society for Ornithology, Inc.
Milwaukee: Bird Group, City Club of Milwaukee
Racine: Dr, Hoy Nature Club
Superior: Superior Audubon Society
Waukesha: Benjamin F. Goss Bird Club

HAWAII

Hilo: Manuiki Audubon Society of Hawaii Island
Honelulu: Honolulu Audubon Society

CANADA

ERITISH COLUMEBIA

Vancouver: British Columbia Bird and Mammal Society
Vancouver Natural History Society

MANITOBA

Winnipeg: Natural History Society of Manitoba

ONTARIO

o
1

Chatham: Kent Nature Club

Chesley: Chesley Ficld Naturalists

Fort William: Thunder Bay Field Naturalists’ Club
Hamilton: Hamilton Nature Club

Kitchener: Kitchener-Waterloo Field Naturalists

“Loddon: Mellwraith Omithological Club

Meaford: Meaford Natural History Club
Ottawa: Ottawa Field-Naturalists' Club
St. Thomas: St. Thomas and Elgin Nature Club
Simeoe: J. W. Crow Nature Club
Toronto: Brodie Club of Toronto

Federation of Ontario Naturalists

Toronto Field Naturalists' Club

Toronto Ornithological Club
Woodstock: Woodstock Naturalists” Society
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QUEBEC
Montreal: Province of Quebec Society for the Protection of Birds,
Ine.
Quebec City: Provancher Society of Natural History of Fﬂllilﬂ'-lv

SASKATCHEWAN
Begina: Reging Natural History Sociely
Yorkton: Yorkton Natural History Socicty
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