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Commonmwealth of Hassachuselts,

Resolves of 1905, Chapter 51.‘

A RESOLVE TO PROVIDE FOR PREPARING AND PRINTING A SPECIAL
REPORT ON THE BIRDS OF THE COMMONWEALTII.

Resolved, That there be allowed and paid out of the treasury of the
Commonwealth a sum not exceeding three thousand dollars for prepar-
ing and printing, under the direction of the state board of agriculture, in
an edition of five thousand copies, a special report on the birds of the
Commonwealth, economically considered, to include the facts relating
to'the usefulness of birds and the necessity for their protection already
ascertained by the ornithologist of the state board of agriculture, to be
distributed as follows: — Two copies to each free public library in the
Commonwealth ; two copies to each high school, and two copies to such
schools in towns which have no high school as the school committee
may designate ; one copy to the library of congress, and one copy to
each state or territorial library in the United States; twenty-five copies
to the state library ; five copies to the governor; two copies to the lieu-
tenant governor and each member of the council; two copies to the
secretary of the Commonwealth; two copies to the treasurer and re-
ceiver general; two copies to the auditor of accounts; twocopies to the
attorney-general, and one copy to each member of the present general
court applying for the same; the remainder to be distributed under the
direction of the state board of agriculture. [dpproved April 14,1905,






PREFACE.

In preparing and submitting this report the fact has been
kept in mind that the material prosperity of the state and
nation depends very largely on agricultural pursuits. An
attempt has been made, therefore, to make the volume ser-
viceable to both agriculturist and horticulturist. The author
of this report believes, with Townend Glover, that an ac-
quaintance with the useful birds of the farm is as important
to the farmer as is a knowledge of the insect pests which
attack his crops. Those who open this volume expecting
to find within its covers a guide to the birds, a manual
for the collector, or a systematic account of the birds of
Massachusetts, will be disappointed, for its scope is chiefly
economice.

The plan of the report as outlined before the legislative
committees has been followed to the letter.

In undertaking the work, the author has attempted to
counteract in some measure the effects of some phases of
modern civilization and intensive farming which operate to
destroy or drive out the birds ; and it is hoped that the book
will be of some service as a source of useful information for
the bird protectionist. As no report prepared with such a
purpose can exert much influence unless widely read, it has
been written in a popular style, with little scientific verbiage.

A part of the material was prepared between the years
1891 and 1900, during the author’s experience as field di-
rector for the State Board of Agriculture in the work of
destroying the gipsy moth. Chapters I. and II. are partly
composed of revised and rewritten portions of papers pub-
lished during that time. Chapter III. is based largely on
observations made during that period by two faithful, capable
workers, — Messrs. C. E. Bailey and F. H. Mosher. Owing
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to Mr. Bailey’s untimely death and Mr. Mosher’s occupation
in a new field, it was deemed best to publish some of the
field notes of these observers with little editing, in order to
avoid any possible distortion of their evidence.

In presenting in Chapter I. some of the evidence, given by
the earlier writers, regarding the utility of birds as protectors
of cropsand trees, it has been necessary to use such material
as was obtainable. No carefully guarded experiments or
observations in this direction were made until the latter part
of the nineteenth century, and it is only recently that scien-
tific investigators have been employed in this little-known
field. It is not an alluring task for the scientist, in which
his work brings him neither material reward, credit, nor
honor.

That portion of the final chapter which treats of the means
of attracting birds is drawn mainly from six years’ experience
at the author’s home at Wareham, Mass. The first three
chapters were mainly written there. Most authors quoted
or cited in these chapters are given full credit.

The remaining chapters, which are largely based on the
author’s own investigations and observations, were written
and the proof was read while he was away from home, in the
woods, or travelling from place to place, often at a distance
from any ornithological library. Under such circumstances
it was impossible to quote verbatim, but in most cases authors
are named when facts have been gathered from their writings.

The averages of the components of the food of each species
are taken mainly from the publications of the Bureau of Bio-
logical Survey of the United States Department of Agricul-
ture, except where credit is otherwise given.

Thanks are due to Dr. L. O. Howard, who has read
critically that part of the introduction devoted to insects,
and the author is greatly indebted to him for information ;
also, more than he can tell, to Mr. William Brewster for
counsel and suggestions ; and especially to Mr. J. A. Farley,
who read a large part of the manuscript.

The limited time at the author’s disposal has prevented
such painstaking revision and abridgment of the manuscript
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as would be required to attain the highest literary excellence ;
but both manuscript and proof were critically read by Mrs.
A. Drew, whose work has added much to the appearance of
the volume, and whose suggestions have been very valuable.

Mr. F. H. Fowler has placed the author under great obli-
gations by doing a large amount of clerical work, and giv-
ing much assistance in his official position as first clerk and
librarian of the State Board of Agriculture.

The scientific ornithological nomenclature is that of the
American Ornithologists Union. The grouping of birds
according to their habitats (as birds of woodland, etc.) is
based more on their food habits than on their choice of
nesting sites. This classification is of necessity arbitrary,
and not always consistent, for it is sometimes influenced by
other considerations, such as are evident in the inclusion of
the Whip-poor-will among birds of the air.

The nomenclature of plants is mainly that used by Britton
and Brown in their Flora of the Northern United States,
Canada, and the British Possessions, except in some cases
where Dr. Judd or other authors are quoted. That of insects
has been derived from various sources at different times,
and for this reason some of the scientific names are not the
latest.

In the original plan of the report no descriptions of species
were included ; but the suggestion was made by Mr. .J. A.
Farley that it would be useless to descant to a man on the
usefulness of the Chickadee if he did not know the bird.
The brief, untechnical descriptions of bird, nest, eggs, and
bird notes, and the illustrations of the species, are all in-
tended as helps to identification. The descriptions of birds
are calculated merely to call attention to the principal colors
and marks that serve to identify birds afield. Brief descrip-
tions of haunts, habits, and manners are also given, as guides
to identity.

A species that is found throughout the year within the
limits of the State is denominated a resident. No attempts
have been made to give fixed dates of arrival and departure,
for these vary somewhat in different parts of the State, as
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well as in different seasons; but the months in which each
species is most commonly seen are given. For example,
the scason for the Tree Swallow is given as April to Septem-
ber ; but no mention is made of the fact that it sometimes
appears in small numbers in March ; neither is it stated that
this bird has been seen in flocks in southeastern Massachu-
setts in late October and even in November, for such occur-
rences are unusual. It may be taken for granted that most
of the insect-eating birds that arrive in March or April come
in the latter part of those months, while most of those that
depart for the south in September or October leave in the
earlier weeks of their respective months.

Our attempts to represent the songs of birds in printed
syllables are not often of much assistance to the beginner,
for they lack the variation, quality, and expression of bird
songs, and birds do not sing in syllables. Also, the imagi-
nation of the writer often greatly affects these syllabic rendi-
tions, as may be seen by comparing the various sentences
attributed by different people to the White-throated Sparrow.
Nevertheless, some such imitations of bird songs which are
now accepted and are quite generally considered helpful are
given in this report; in other cases the author’s own inter-
pretations of well-marked bird notes are given.

The line cuts of birds, nesting boxes, appliances, etc., are
mainly reproductions of the author’s pen and ink sketches
and drawings. The attitudes have been caught by sketch-
ing the living birds afield ; but as most of the drawings were
necessarily made in winter, the measurements and the details
of markings were taken mainly from bird skins. While this
method does not give so good results as does the use of the
dead bird, it obviates the necessity of killing birds for the pur-
pose. The sketches for Figs. 19, 22, 23, and 25 were sug-
gested by half-tone plates in American Ornithology. Figs.
1,27, 53,71, 713, 79, 109, 113-117, 142, and 143 were made
from pen drawings by Lewis K. Forbush. The wood-cuts
of insects were taken chiefly from Harris’s Insects Injurious
to Vegetation, Flint’s Manual of Agriculture, and various
papers published by Dr. A. S. Packard while serving as ento-
mologist to the Massachusetts State Board of Agriculture.
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Mr. C. Allan Lyford has given valuable assistance in taking
photographs illustrating bird feeding, nesting boxes, ete.
The author is also greatly indebted to Messrs. C. A. and
C. K. Reed for the use of half-tone plates from American
Ornithology ; to Mr. Frank M. Chapman, the Massachusetts
Commission on Fisheries and Game, Mr. A. C. Dike, and
others, to whom credit is given in the text or captions, for
the use of photographs, half-tone plates, or cuts; and to
Messrs. William Brewster and Ralph Holiman for the use of
bird skins. Plates VI. and VII. are from E. A. Samuels.

The credit for the publication of this volume rightly be-
longs to the State Board of Agriculture, which, through its
secretary, introduced and advocated the resolve providing
for preparing and printing ; to the Massachusetts Audubon
Society, which supported the resolve before the Legislature ;
to the various associations, officials, and friends who upheld
the resolve ; and to those members of the House and Senate
who were instrumental in securing the appropriation which
made possible the production of the report. - For its many
shortcomings the author alone is responsible.
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USEFUL BIRDS AND THEIR PROTECTION.

INTRODUCTORY.

THE UTILITY OF BIRDS IN NATURE,

There is no subject in the field of natural science that is
of greater interest than the important position that the living
bird occupies in the great plan of organic nature.

The food relations of birds are so complicated and have
such a far-reaching effect upon other forms of life that the
‘mind of man may never be able fully to trace and grasp them.
The migrations of birds are so vast and widespread that the
movements of many species are still more or less shrouded
in mystery. We do not yet know, for instance, just where
certain common birds pass some of the winter months. Some
species sweep in their annual flights from Arctic America
to the plains of Patagonia, coursing the entire length of the
habitable portion of a hemisphere. Many of the birds that
summer in northern or temperate America winter in or near
the tropics. Some species remain in the colder or temperate
regions only long enough to mate, nest, and rear their young,
and then start on their long journey toward the equator.

The annual carth-wide sweep of the tide of bird life from
zone to zone renders the study of the relations of birds to
other living forms throughout their range a task of the
utmost magnitude. This vast migration at once suggests
the question, Of what use in nature is this host of winged
creatures that with the changing seasons sweeps over land
and sea ?

Our first concern in answering this question is to deter-
mine what particular office or function in the economy of
nature birds alone are fitted to perform. The relations
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they may bear to the unnatural and semi-artificial conditions
produced by the agriculturist may then be better under-
stood. The position occupied by birds among the forces of
nature is unique in one respect at least; their structure fits
them to perform the office of a swiftly moving force of
police, large bodies of which can be assembled at once to
correct disturbances caused by abnormal outbreaks of plant
or animal life. This function is well performed. A swarm
of locusts appears, and birds of many species congregate to
feed upon locusts.  An irruption of field mice, lemmings, or
gophers oceurs, and birds of prey gather to the feast from
far and near.

This habit of birds is also serviceable in clearing the earth
of decaying materials, which otherwise might pollute both
air and water. A great slaughter of animals takes place,
and Eagles, Vultures, Crows, and other scavengers hasten to
tear the flesh from the carcasses. A dead sea monster is
cast upon the shore, and sea birds promptly assemble to
devour its wasting tissues. The gathering of birds to feed
is commonly observed in the flocking of Crows in meadows
where grasshoppers or grubs abound, the assembling of
Crows and Blackbirds in cornfields, and in the massing of
shore birds on flats or marshes where the receding tide
exposes their food.

A study of the structure and habits of birds shows how
well fitted they are to check excessive multiplication of
injurious creatures or to remove offensive material. Birds
are distinguished from all other animals by their complex,
feathered wings, —the organs of perfect flight.

The tremendous muscular power exhibited by birds is only
such as might be expected in creatures provided with such
perfect respiratory, circulatory, and assimilative organs. The
strength of birds as compared with that of man is enormously
out of proportion to their size ; but it is largely concentrated
in the muscles that move the wings, for it is by flight that
the bird is enabled to live. No other animals have such
sustained power of flight or such perfect command over
themselves while in the air. Even the bat, which is a most
skillful flyer, being remarkably quick in aerial evolutions,
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cannot at its best equal the bird. I once saw a bat make
seven attempts to catch a moth fluttering along the still sur-
face of a moonlit river. A Swallow could have seized it at
once with no perceptible effort. No creature can equal the
soaring of the Eagle or Vulture, or that of the Man-o’-War
Bird as it sails on high above the storm; while the speed
that ,the Hummingbird attains is such that the eye can
scarcely follow its most rapid flight.

Birds are provided with wings to enable them (1) to pro-
cure food, (2) to escape their enemies, (3) to migrate.

All birds have wings, though a few, like the Apteryx, have
them only in a rudimentary form. Others, like the Penguin
and the Ostrich, have small wings, but cannot raise them-
selves in the air.

All birds that eannot fly, however, are reminders of a past
age, and are not fitted to live on the same earth with man.
Such birds are either already extinct or in a fair way to
become so, either at the hands of man or at the teeth or
claws of the dogs, cats, or other animals that man introduces.
Flight alone might save the few that remain. The Great
Auk, using its wings only in pursuing its prey under water,
disappeared before the onslaught of the white man; while
the Loon, flying both under water and above it, still sur-
vives. :

Birds are pursued by many cnemies. Water-fowl fly to
the water and dive to escape the Hawk or Eagle, and fly to
the land to escape the shark, alligator, or pike. Sparrows
fly to the thicket to elude the Hawk, and to the trees to
avoid the cat. Evidently this great power of flight was given
to birds to enable them not only to concentrate their forces
rapidly at a given point, but also to pursue other flying
creatures. Birds can pursue bats, flying squirrels, flying
fish, and insects through the air. Bats and inseets are their
only competitors in flight. Comparatively few insects can
escape birds by flight, and this they do mainly by quick
dodging and turning. The speed at which birds can fly on
occasion has seldom been accurately measured. The maxi-
mum flight velocity of certain wild-fowl is said to be ninety
miles an hour. Passenger Pigeons killed in the neighbor-
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hood of New York have had in their erops rice probably
taken from the fields of the Carolinas or Georgia, which
indicates that within six hours they had flown the three or
four hundred miles intervening, at about the rate of a mile
a minute.! ’

The rate of flight of a speeies must be suffieiently rapid
to enable it to exist, and so perform its part in the eeonomy
of nature. .

Birds find distant food by the senses of sight and hearing
mainly. The sense of smell is not highly developed, but
the other pereeptive powers are remarkable. The perfection
of sight in birds is almost incomprehensible to those who
have not studied the organs of vision. The keen eye of the
Hawk has beeome proverbial. The bird’s eye is much larger
in proportion to the size of its owner than are the eyes of
other vertebrates. It is provided with an organ ecalled the
pecten, by whieh, so naturalists believe, the focus can be
changed in an instant, so that the bird becomes nearsighted
or farsighted at need. Such provision for changing the focus
of the eye is indispensable to certain birds in their quiek rush
upon their prey. Thus the Osprey or Fish Hawk, flying
over an arm of the sea, marks its quarry down in the dark
water. A\s the bird plunges swiftly through the air its eye
is kept constantly focussed upon the fish, and when within
striking distance it ean still sce eclearly its panie-stricken
prey. Were a man to descend so suddenly from such a
height he would lose sight of the fish before he reached the
water. The Flycatcher, sitting erect upon its perch, watch-
ing passing insects that are often invisible to the human eye,
in like manner utilizes the pecten in the perception, pursuit,
and capture of its prey. Most of the smaller birds will see
a Hawk in the sky before it becomes visible to the human
eye. The Vulture, floating on wide wingé in upper air,
discerns his chosen food in the valley far below, and as he
descends toward it he is seen by others wheeling in the dis-
tant sky. As they turn to follow himn they also are seen by
others soaring at greater distances, who, following, are pur-

! American Ornithology, Wilson and Bonaparte, Vol. IV, pp. 319, 32¢. Evi-
dently a quotation from Audubon’s Ornithological Biography.



UTILITY OF BIRDS IN NATURE. 5

sued from afar by others still, until a feathered host con-
centers from the sky upon the carrion feast.

Birds are lower in the organic scale than the class of
mammals which includes man, the four-footed animals, and
even the seal and the whale. Birds are closely allied in
structure to reptiles. The earliest bird known, the Archee-
opteryx, had teeth,
two fingers on each
wing, and along rep-
tilian tail adorned
with feathers. Still,
notwithstanding the
comparatively low
place which is given
by the systematists
to birds, their
physical organiza-
tion excels in some
respects that of all
otheranimals. They
surpass all other
vertebrate animals
in breathing power
or lung capacity, as
well as in muscular
strength and activ-

ity. The tempera- Fig. 1.—The Archmopteryx, a bird with teeth. Re-
ture ()f the blOOd iS stored from the Jurassic epoch. About one-fifth natural

size; after Chapman.

higher in birds than

in other animals, and the circulation is more rapid. To
maintain this high temperature, rapid circulation,and great
activity, a large amount of food is absolutely necessary.
Food is the fuel without which the brightly burning fires
of life must grow dim and die away. Birds are, therefore,
fitted for their function of aerial police not only by their
powers of flight and perception, but also by their enormous
capacity for assimilating food. When food is plentiful,
birds gorge themselves, accumulating fat in quantities.
Shore birds frequently become so fat during the fall migra-
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tions that, when shot, their distended skins burst open
when their bodies strike the ground. This accumulation of
fatty tissue may aid to tide the birds over a season of
scarcity, but the moment they need food they must seek
it far and wide, if need be, as they cannot live long with-
out it. Birds are not always the ethereal, care-free creatures
of the poet’s dream. In time of plenty, the joys of flight,
of sunshine, of singing, of riding swinging boughs, or toss-
ing to and fro on flashing waves, are theirs to the full;
but in times of secarcity, or when rearing their helpless
young, their daily lives are often one continued strenuous
hunt for food. Food, therefore, is the mainspring of the
bird’s existence. Love and fear alone are at times stronger
than the food craving. The amount of food that birds are
capable of consuming renders them doubly useful in case of
an emergency.

The utility of birds in suppressing outbreaks of other an-
imals by massing at threatened points is of no greater value
in the plan of nature than is the perennial regulative influ-
ence exerted by them individually everywhere as a check on
the undue increase of other forms of life.

He who studies living birds, other animals, or plants, and
the relations which these living organisms bear to one
another, will soon learn that the main effort of each plant
or animal is to preserve its own life and produce seed or
young, and so multiply its kind. He will see, also, that the
similar efforts of other organisms by which it is surrounded
tend to hold its increase in check.

The oak produces many hundreds of acorns; and were
each acorn to develop into a tree, the earth eventually would
be full of oaks, for all other trees would be crowded out.
But many animals feed on the acorns or the young seedlings ;
other trees crowd out the young oaks; caterpillars feed on
the foliage ; other insects feed on the wood and bark, de-
stroying many trees; so, on the average, each oak barely
succeeds in producing another to occupy its place.

Certain moths deposit hundreds of eggs in a season; and
were each egg to hatch and each insect to come to maturity -
and go on producing young at the same rate, the entire earth
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in a few years would be carpeted with crawling caterpillars,
and the moths in flight would cover the earth like a blanket
of fog. But under natural conditions the caterpillars that
hatch from the eggs of the moth are destroyed by birds,
mammals, insects, or other animals, by disease or the action
of the elements, so that in the end only one pair of moths
succeeds another. If every Robin should produce five young
each year, and each Robin should live fifteen years, in time
every square foot of land on this continent would be packed
with Robins; but the surplus Robins are killed and eaten
by various other birds or by mammals, each striving to
maintain itself; so that, eventually, the number of Robins
remains about the same. :

Thus we see that, while birds, insects, other animals, and
plants are constantly striving to increase their numbers, the
creatures that feed upon them operate continually to check
this undue multiplication. The Hawk preys upon the smaller
birds and mammals. The smaller birds and mammals feed
on insects, grass, seeds, leaves, and other animal and vege-
table food, each virtually endeavoring to gain strength and
increase the numbers of its race at the expense of other
living organisms.

There is a competition among various dissimilar organisms,
also, in seeking certain kinds of food. Grazing mammals,
such as cattle, sheep, and deer, eat grass. Grass is eaten
also by birds, mice, and insects. If any one kind of these
creatures should be left without check, and become too
numerous, it might consume the food supply of all.

In the great struggle for existence, cach perpetuating
form of life that we call a species is really an expansive
force, that can be restrained and kept in its proper place
only by the similar expansive forces (other species) by
which it is surrounded. It is as if the whole field of ani-
mal and vegetable life consisted of a series of springs, cach
exerting a pressure in all directions, and cach held in place
only by the similar expansion of the springs surrounding it.
This action and reaction of natural forces constitute what is
known as the balance of nature. Any serious disturbance
of this balance is always fraught with serious consequences.
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All animals and plants are sustained and nourished by
air, water, and food. Food supplies the material for growth
and development. Its abundance increases the energy and
fertility of a species,—its ability to produce young abun-
dantly. The study of the food and food habits of birds and
other animals is of the utmost importance, for by this study
alone we are enabled to trace their life relations to each
other, to plants, and to man. Some progress has already
been made in this study. We know in a general way the
character of the food of some of the common birds of the
United States; but we know so little as yet of the food of
the smaller mammals, the reptiles, batrachians, many insects
and other lower animals, that it is impossible to tell what
may be the ultimate effect of the destruction of any one of
these animals by birds.

On the other hand, no one can tell what grave and far-
reaching results might follow the extermination of a single
species of bird ; for it is probable that the food preferences
of each species are so distinctive that no other could fill its
place.

Birds are guided by their natural tastes in selecting their
food, unless driven by necessity. Of the food which suits
their tastes, that which is most easily taken is usually first
selected. In the main, species of similar structure and
habits often choose similar food, but each species usually
differs from its allies in the selection of some certain favorite
insects. Were a species exterminated, however, its place
might be taken eventually by the combined action of many
species, for nature always operates to restore her disturbed
balances. ]

The complexity of the food relations existing between
birds and other organisms may be indicated hypothetically
by a brief illustration. The Eagles, larger Hawks, and Owls
feed to some extent on Crows, and probably the nocturnal,
tree-climbing,
and young; otherwise, they seem to have very few natural
enemies to check their increase. Crows feed on so many
different forms of animal and vegetable life that they are
nearly always able to find suitable food; therefore they
are common and widely distributed.

nest-haunting raccoon also robs them of eggs



UTILITY OF BIRDS IN NATURE. 9

The general fitness of the Crow is admitted by all. Un-
doubtedly it has a useful work to perform in the world ; but
a careful study of its food habits shows so many apparently
harmful traits that it may well leave the investigator in some
doubt as to the Crow’s value in the general plan. Crows
rob the nests of Robins, eating very many eggs and young
birds ; they therefore constitute a serious check on the in-
crease of this species. Robins feed largely on common black
beetles, called ground beetles (Carabide), which run about
on the ground, hiding under stones and other rubbish. As
these beetles are not quick to fly by day,
and are easily caught, they form a consid-
erable part of the food of many ground-
frequenting birds. But ground beetles
feed, to a greater or less extent, on other
insects. The question then arises, Is not
the Robin doing harm in killing ground
- beetles, and does it not merit the destruc-
tion of its eggs and young by the Crow? g 5 (iouna
If the Robin’s habit of eating these beetles beetle.
is harmful, is not the Crow rendering a service by destroy-
ing a bird so apparently destructive as the Robin? Perhaps,
if there were too many Robins, they might eat too many
ground beetles, and thus become the indirect cause of the
destruction of much vegetation, by saving the lives of the
caterpillars and other harmful insects that the ground beetles,
had they been left to themselves, might have destroyed.?

Many ground beetles that are eaten by the Robin feed
much on vegetable matter.2 This makes these beetles doubly
useful in one respect, for they can maintain their numbers

! These questions can be answered only by one having a thorough knowledge
of the food of our ground beetles, —a knowledge which no living man yet pos-
sesses; but enough has been learned to throw some light on their food habits.
Insects that feed promiscuously on other insects are generally classed as bene-
ficial in so far as they take insect food, even though they may destroy some
so-called useful insects; for, as the so-called injurious insects far outnumber the
useful ones, it is considered safe to regard the habit of feeding on insects a bene-
ficial one. 3

* The ground beetles of the genus Calosoma and those of some closely allied
genera are believed to feed entirely on animal food, as their structure fits them
for that alone. They feed ravenously upon both beneficial and injurious insects,
and when too numerous they devour one another. These are not the beetles that
are generally eaten by the Robin, however, but rather by the Crow.
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when insect food is not plentiful, and so be ready to check
any increase of insects which may occur. On the other
hand, if they become too numerous, they may create serious
disturbances by destroying grass, grain, or fruit. I have
witnessed attacks made by certain of these beetles on grain
and strawberries; and were they not held in check by
birds, it is probable that they would soon become serious
pests. Their destruction by Robins and other birds tends
to keep these beetles within those normal bounds where
they will do most good and least harm; while the check
kept by the Crow on the increase of the Robin may pre-
vent the latter from destroying too many ground beetles.
It certain low-feeding caterpillars became so numerous as to
be injurious, ground beetles and Robins would feed largely
on them. The caterpillars would then largely take the place
of the beetles in the Robin’s food. The beetles, therefore,
would increase in numbers, and the force of both bird and
beetle would be exerted to reduce the caterpillars to their
normal limit. This accomplished, the Robin would again
attack the ground beetles, and thus tend to reduce them
to normal numbers.

Let us now go back to the beginning of our chain of
destruction. The Eagles, Hawks, Owls, and raccoons may
indirectly allow an increase in the number of Robins by
preventing too great an increase of the Crow. But Hawks
and Owls also prey on the Robin, and, by dividing their
attention between Robin and Crow, assist in keeping both
birds to their normal numbers. Whenever Crows became
rare, Robins as a consequence would become very numerous,
were it not that the Hawks also eat Robins. (Hawks and
Owls eat also some species of insects that are eaten by both
Robin and Crow.)

There are compensations in the apparently destructive
career of the Crow. An omnivorous bird, it seems inclined
to turn its attention to any food which is plentiful and readily
obtained. It is a great feeder on May beetles (miscalled
“June bugs”), the larvee of which, known as white grubs,
burrowing in the ground, sometimes devastate grass lands
and also injure the roots of many plants, including trees.
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The Crow is also a destroyer of cutworms. These are
the young or larvee of such noctuid moths or “millers”
as are commonly seen fluttering from the grass by any one
who disturbs themn by walking in the
ficlds. Robins also feed largely on 4 ,
cutworms, as well as on the white Fig. 8.— Cutworn.
grub of the May beetle. When these insects are few in
number, a part of the usual food supply of both Robin
and Crow is cut off. This being the case, the hungry
Crows are likely to destroy more young
Robins and other young birds than
usual, in order to make up the supply
of animal food for themselves and their
ravenous nestlings. Ina few years this
would decrease perceptibly the number
of Robins and other small birds, and would be likely in
turn to allow an increase of May beetles and cutworms.
As these insects became more plentiful, the Crows would
naturally turn again to them, paying less attention to the
young of Robins and other birds for the time, and allowing
them to increase once more, until their multiplication put
a check on the insects, when the Crows would of necessity
again raid the Robins.

The Blue Jay may be taken as another instance of this
means of preserving the balance of nature. Hawks and
Owls kill Blue Jays, Crows destroy their eggs and young;
thus the Jays are kept in check. Jays are omnivorous
feeders. They eat the eggs and young of other birds, par-
ticularly those of Warblers, Titmice, and Vireos, — birds
which are active caterpillar hunters. But Jays are also
extremely efficient caterpillar hunters. Thus the Jays
compensate in some measure for their destruction of cat-
erpillar-eating birds, by themselves destroying the cater-
pillars which they unconsciously have allowed to increase
in numbers by destroying these birds. ~Like the Crow,
they virtually kill the young of the smaller birds, and eat
them, that they (the Jays) may eventually have more in-
sect food for their own young. When this object has been
attained, the Jays may again, perhaps, allow an increase of

Fig. 4. —Noctuid moth.
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the smaller birds, the survivors of which they have unwit-
tingly furnished with more inseet food, thus making con-
ditions favorable for the increase of the smaller birds.
These oscillations or alternate expansions and contractions
in the numbers of birds or insects are usually so slight as
to escape common observation. It is only in those cases
where they are carried to extremes that they result disas-
trously. Under nature the cheeks on the increase of birds
are essential, else they would inecrease in numbers until
their food supply had become exhausted, when they would
starve, and other consequences even more grave and much
more complex would then follow.

While these examples of the way in which the balance of
nature is preserved may be regarded as somewhat hypothet-
ical, they probably approximate what actually takes place,
although the feeding habits of birds undoubtedly produce
far more complicated results than are here outlined.

It is a law of nature that the destroyer is also the protector.
Birds of prey save the species on which they prey from
overproduction and consequent starvation. They also serve
such species in at least two other ways: (1) the more
powerful bird enemies of a certain bird usually prey upon
some of its weaker enemies; (2) these powerful birds also
check the propagation of weakness, disease, or unfitness, by
killing off the weaker or most unfit individuals among the
speeies on which they prey, for these are most easily captured
and Kkilled.

We have seen already that Jays, which are enemies of
the smaller birds, are preyved upon by the more powerful
Crows, Hawks, and Owls. These latter also destroy skunks,
weasels, squirrels, mice, and snakes, all of which are also
enemies of the smaller birds. No doubt these animals would
be much more injurious to the smaller birds were they with-
out these wholesome feathered checks on their increase.

In a state of nature, albino birds or those that are rendered
conspicuous to their enemies by any unusual mark or color
are soon captured by some bird of prey, and seldom live to
perpetuate their unfitness. :
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An experience with domestic Pigeons, related to me by
Mr. William Brewster, will serve as proof of this state-
ment. He had kept a flock of twenty-five or thirty Pigeons
in confinement at Cambridge for many years. Under such
protective domestication the individuals of the flock had
assumed a variety of shades and colors. There were blue
Doves, white Doves, and many pied individuals varying
between the two extremes. Ie removed the flock to his
farm in Concord, where they were at liberty to roam at will
during the day. Here they were attacked by Hawks, and
in five years’ time the white and pied birds were practically
all weeded out, and the flock consisted of blue rock Doves
alone.

The preservation of birds by the weeding out of sickly
or wounded individuals did not escape the notice of Prof.
Spencer F. Baird, who wrote : —

It has now been conclusively shown, I think, that IHawks perform an
important function in maintaining in good condition the stock of game
birds, by capturing the weak and sickly, and thus preventing reproduc-
tion from unhealthy parents. One of the most plausible hypotheses
explanatory of the occasional outbreaks of disease amongst the grouse
of Scotland has been the extermination of these correctives, the disease
being most virulent where the game keepers were most active in de-
stroying what they considered vermin.!

It appears, then, that under natural conditions the birds of
prey destroy merely the unfit and surplus individuals of the
specicé on which they prey, and do not, on the whole, reduce
their numbers below what the land will support.

The relations of birds to insects merit the most profound
thought and study. No one can study intelligently the effect
produced by birds upon insect life unless he first acquires
some knowledge of the habits and transformations of insects,
and is able to distinguish the so-called injurious and benefi-
cial groups. A brief explanation here of the transformations
of insects will better enable the reader to understand the
terms used later in describing them as food for birds.

1 Letter from Prof. Spencer F. Baird to Mr. J. W. Shorton, published in the
Journal of the Cincinnati Society of Natural History, 1882, Vol. V, pp. 69, 70.
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Most insects emerge from eggs, which ordinarily are de-
posited and fixed by the female parent in positions where
the young will find suitable food in readiness
for them when the eggs hatch. Some insects
bring forth their young alive, but this is an
Fig. 6.—Flyana €Xception to the general rule. The young

fslarva.  jngect that emerges from the egg is called the
larva (plural, larvee). Some larvee are provided with short
legs or feet, others have none that can be seen ; but all are
without wings, and move about mainly by crawling. Their
principal occupation is to feed. Some species, such as the

Fig. 8.—Chestnut beetle or weevil, enlarged. «, larva or grub, enlarged;
b, young larva in chestnut, natural size.

leaf-eating caterpillars, rest during certain parts of the day ;
others, like the larvee of fiesh-feeding flies, apparently feed
constantly. As all eat enormously and grow rapidly, they
are capable, when in great numbers, of doing much harm or
good, as the case may be. The larvee of flies are commonly
called maggots or slugs, those of beetles are called grubs,
and those of butterflies and moths are called caterpillars.
Much of the injury
done by insect pests
is attributable to the
larve; although
some, like certain leaf-eating beetles, are injurious in the per-
feet form. During the rapid growth of a larva the skin is
shed several times, until full size is reached, when the next
transformation is effected, and the larva becomes a pupa or
chrysalis. Amoflg the butterflies and moths (Lepidoptera)
the insect often spins from within itself a thread, which it
weaves into a case or cocoon which encloses it while in the

Fig. 7.— Caterpillars, the larvza of butterflies.
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pupal form. This stage it passes without food and while
fixed to some object. The pupw or nymphs of some other
insects, however, move about freely, as is the case with
locusts, grasshoppers, and like insects (Orthoptera).!

The pupa finally throws
off its outer shell; and
emerges a fully developed
or perfect insect or imago
with wings ; although some
insects which, like some
birds, have lost the use
of their wings, never fly.2
After the union of the sexes
the female insect eventually
deposits the eggs for the Bt &= (RS ox cuinaias;
next generation. Thus we have four forms which inseets
assume : (1) the egg, (2) the larva, (3) the pupa or nymph,
(4) the imago or perfect winged insect.

Practically all living animals of appreciable size, as well
as most plants that are visible to the unaided eye, furnish
food for certain insects. Other insects feed on dead animals,
dead trees, or other decaying animal or vegetable matter.
A certain larva has been known even to tunnel into marble.
Those insects which feed on live vegetation or living animals
are capable of doing great harm if they increase unduly;
while those that feed only on dead animals or dead and
decaying vegetation can do only good in nature, although
they may be injurious to man by destroying hides, furs, pre-
served meats, or clothing.

It is difficult to perceive the usefulness of those so-called
injurious species which feed on the different parts of plants ;
still, the larvee that eat the buds, the caterpillars that feed

* In the Orthoptera the transformations are imperfect; the larva of grass-
hoppers, for example, are provided with well-developed legs, and much resemble
the imago or perfect insect, but are without wings. In this stage they are usually
called nymphs. As they approach maturity they enter what is virtually an im-
perfect pupal stage, but retain their shape, limbs, and activity. They now show
rudimentary wings, but it is only at maturity that they are capable of flight.

2 The Thysanura, or lowest order of insects, including * bristle tails,” spring
tails,” “fish moths,”” and the like, never become winged or develop any trace of
VVII)gS.
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on the leaves, the borers that attack the twigs, and the insects
that destroy the blossom or the fruit, all probably, when in
normal numbers, exert a useful influence by a healthful and
necessary pruning, which at least does no injury to the tree.
It is only when these inseets increase abnormally in numbers
that they seriously injure or destroy many vigorous plants
and trees. During such outbreaks birds often come to the
rescue of the trees. Birds feed very largely on such insects,
and by keeping down their excessive multiplication perform
a great service in the economy of nature.

Here the keen senses and remarkable flight powers pos-
sessed by birds aid them in concentrating their forces imme-
diately when and where they are most needed. The rule
will bear repetition here that, other things being equal, birds
will take such suitable food as is most plentiful and most
easily obtained. This is especially true of the feeding of
birds on insects, although there are some insects that are so
protected by prickly spines or acrid secretions that few birds
will eat them. Such are the caterpillars of the mourning-
cloak butterfly (Huvanessa antiopa) and the imagoes of the
Colorado potato beetle (Doryphora decemlineata).

Birds are quick to assemble wherever in the woods the
disappearing foliage denotes the presence of great numbers
of destructive caterpillars, or where patches of dead and
dying grasses indicate that grubs are destroying the grass
roots on meadow or prairic. Birds flock to such places to
feed on the easily procured insects, and so take a prominent
part in repressing such insect outhreaks. This is so well
known as to be worthy of only passing mention here, were it
not to inquire whether the birds that assemble in such locali-
ties do not neglect their normal and special work of hold-
ing in check certain species clsewhere. If the Robin, for
example, which feeds normally on such ground-frequenting
insects as white grubs, cutworms, grasshoppers, March flies,
and ground beetles, goes to the woods to feed on caterpillars,
as is sometimes the case, does it negleet to devour any one
of the insects on which it usunally feeds, and so give this
insect a chance to increase? If so, it would be merely sup-
pressing one outbreak and permitting another. But birds
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do not neglect any one element of their ordinary food in
such cases. They neglect them all, both animal and vegetal,
for the time being, and turn to the now abundant insect food
that is more readily accessible. This I have observed in
studying outbreaks of cankerworms, and Professor Forbes
records a similar experience with birds feeding on canker-
worms.!

This apparently agrees with the experience of the forest
authorities in Bavaria during the great and destructive out-
break of the nun moth (Liparis monacha) which oceurred
there from 1889 to 1891. The flight of Starlings collected
in one locality alone was credibly estimated at ten thousand,
all busily feeding on the caterpillars, pupw, and moths.
Enormous flights of Titmice and Finches were similarly
engaged. The attraction of Starlings to such centers be-
came so great that market gardeners at a distance felt their
absence seriously.?

Evidently in such cases the birds, changing their usual
fare entirely for the time being, remove their restraining
influence from both useful and injurious insects, leaving one
to exert its full force as a check on the other, until the urgent
business of the serious outbreak of grasshoppers, caterpillars,
or some other pest has been attended to; then the birds
return to their usual haunts and food, and exert the same
repressive influence as before.

Although the insects which are potentially injurious are
greatly in the majority, there are many species which per-
form a very apparent useful function in natare. Such are
the bees and some of their allies of the order Hymenop-
tera, — insects which travel from flower to flower in search
of sweets, and, becoming loaded with pollen, fertilize the
blossoms, rendering the trees fruitful. Other insects seem
especially adapted to hold the potentially injurious species
in check. Some which are called predaceous insects attack
other insects and devour them, as do the ground beetles

! The Regulative Action of Birds upon Insect Oscillations, by S. A. Forbes.
Bulletin No. 6, Illinois State Laboratory of Natural History, 1.8'83, p. 21,

2 Protection of Woodlands, by Herman Fiirst. English edition, translated by
John Nisbet, 1893, p. 126.
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(Carabid®) already mentioned, the tiger beetles (Cicinde-
lidee), the ladybirds (Coccinellidz), and many of the true
bugs. Such insects are often miscalled parasites, but they
do not merit this misnomer.

The predaceous beectles are
the wolves, lions, and tigers of
the insect world. They hunt
down their prey, pouncing
upon it and killing it when
found. Often these insects
are so ravenous that they con-
tent themselves with drawing
the life blood and other juices
from their’quarry, leaving the
rest to be devoured by ants
F‘ié. 9.—Predaceous beetle; the lion OT other scavengers. ‘While

e o, Ut il the larger predaceous bectles
attack many of the larger insects, smaller species, such as
ladybirds, assail other minute insects, such as the aphids
or plant lice.

The bugs are the vampires of the insect world. Armed
with a strong proboscis, the bug pursues its
prey, pierces it and sucks its juices, leaving it
drained and lifeless ; but the so-called parasitic
insects feed in a manner entirely different.

Certain families of the Hymenoptera and
Diptera contain parasitic genera and species.
These insects range in size from that of a large
wasp down to that (.)f a small II.lifige. )'Iost of F;ga;ei‘?él;;f;
them have the habit of depositing their eggs 4 tiger among
on, or in, the bodies of other living insects. I

Each ichneumon fly is armed with a long
ovipositor, which operates somewhat like a
hollow sting, by means of which it is en-
abled to pierce the skin of the larve of
other insects and pass its eggs through the
Fig. 11.—Hymenop- puncture, depositing them in the body tis-

terous parasite. o

Tmago, natural size Sues beneath the skin. These eggs soon

s hatch, and the young larve, emerging from
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them, feed first upon the fatty portions of the caterpillar
in which they find themselves. The caterpillar thus unwill-
ingly becomes their host, furnishing them with food and
lodging from and within its own substance. When they
have made their growth, and it is nearly time for them to
pupate, they attack the vitals of their host, killing it, and
then pupating either within or upon its body. Soon they
emerge as perfect flies, the females
again seeking other caterpillars as
hosts for their progeny. Often
these parasites do not kill their

s Fig. 12.—Host caterpillar, with
host' until it has sought some place  cocoons of the parasite upon its

back.

of safety and pupated. Every cat-
erpillar or pupa thus destroyed nourishes one or many of
these parasites, to emerge and attack surviving caterpillars.
The parasites themselves, however, are often attacked in the
same manner by a secondary parasite, which destroys them
-precisely as they destroyed the caterpillar. The larger pri-
mary parasites may deposit a single egg or only a few in
each caterpillar, while the smaller ones may deposit the
entire brood in the body of a single caterpillar.

Birds eat both predaceous and parasitic insects. We have
seen that they eat ground beetles, many of which are pro-
vided with acrid secretions that are supposed to render them
disagreeable and offensive to the taste, and so
give them a certain immunity from their ene-
mies. Evidently, however, it takes a very
strong flavor to take the edge off a bird’s
appetite, for birds eat bugs; and any child
who has ever eaten berries from the bushes,
and inadvertently put one of the berry-eating
bugs in his mouth, knows how disgusting their
Fig.18.—Tiger flavor is. There are some useful insects that

pectie; auselul are seldom eaten by birds. The very smallest
by very tew are beneath the notice of most birds. The
b tiger beetles and some of the useful flies
are so quick that birds find it difficult to cateh them.
Wasps and bees, though eaten by some birds, can protect
themselves very well with their stings. Probably, however,
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birds eat a great many caterpillars containing parasites,
though birds will reject any eaterpillars that show signs of
weakness or disease. The question then arises, Is the bird
doing harm by eating caterpillars or other larve containing
parasites? The bird certainly ends the destructive carcer
of the larva at once. The parasites would have ended it
eventually ; but had it been left to them, it might have gone
on for some time in its destructive career, doing as much
injury as if not parasitized ; the parasite merely destroys it
in time to prevent it from propagating its kind. So far the
evidence is in favor of the bird. The question remains,
however, whether the bird and its young would eventually
destroy more caterpillars than would the progeny of the
parasites had they not been eaten by the bird. This question
evidently is unanswerable. Birds act as the primary check
on the increase of destructive insects; parasitic insects are
the secondary check provided by nature to operate in con-
junction with the birds, or to supplement the regulative
action of birds where the number of birds is insufficient to
check the increase of insects.

Birds sometimes kill many of the imagoes of parasitic
insects in flight, where such insects are numerous. At first
sight, this would seem to condemn the birds; on further
study, it seems probable that this is often a harmless habit.
Where parasitic insects are found in great numbers, it is
probable that the birds destroy mainly the surplus flies,
which otherwise, failing to find hosts for their young, would
merely live out their time and die without issue were they
not killed by the birds. Such harm as birds do in killing
primary parasites may be offset by the killing of secondary
parasites by birds, for this acts as a protection to the pri-
mary parasites.

Certain predaceous bugs feed not only on insects but also
on vegetable food. They also attack other predaceous or
useful insects. DBirds, by preventing their undue increase,
may prevent excessive injury to both useful plants and
insects.

All reasoning from known premises leads to one conclusion
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regarding the utility of birds in nature. It may be stated
confidently, as a general rule (not without exceptions, how-
ever), that, in the natural order of things, the species that
is kept within normal numbers without great fluctuations,
whether beast, bird, reptile, batrachian, or insect, will serve
a useful purpose; while the species that increases unduly
will devour too much animal or vegetable food, and, by dis-
turbing the balance of nature, become a pest. It is the
abnormal increase of thé gipsy and brown-tail moths and
the “ English” Sparrow in this Commonwealth that has
been responsible for the injury they have done. If birds
do well their part in holding in check native inseets, small
mammals, reptiles, batrachians, and other forms of life on
which they feed, they have fulfilled their mission, even if
in doing this they destroy some individuals of some species
that are classed as useful.

This, then, is the chief mission of the birds in organic
nature : to fill their peculiar place in preserving the balance
of nature’s forces, —a place that cannot be filled by any
other class of animals.

In much of the foregoing it appears that the birds are
engaged in checking the increase of insects and other ani-
mals, exerting that check constantly when and where it is
most needed. The vegetable food of birds is perhaps of
less importance, but here also they exercise a restraining
influence by destroying seed as well as in other ways. They
also exert a beneficial influence by planting seed.

Birds also play a great part in the distribution of plants,
the upbuilding and fertilizing of barren islands, and a minor
part in the distribution of insects. Wild-fowl and IHerons
may sometimes carry small seeds for many miles embedded
in particles of mud which adhere to their feet. Where this
mud drops from their feet, the seeds may sprout and grow.
The fruit-eating birds are among the most valuable of tree
planters, distributing the seeds far and wide. Certain insects
which cling to the feet or feathers of birds are sometimes
distributed in this way. The part taken by birds in forest
plautinéi and fertilizing barren lands will be taken up far-
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CHAPTER [

THE VALUE OF BIRDS TO MAN.

Birds are classed as useful or injurious only as they affect
man or his property. In an uninhabited country birds can-
not be ranked as beneficial or harmful, good or bad, for there
is no agriculture. There the earth, untroubled by man, brings
forth vegetation, and animals after their kind. Nature’s laws,
working in harmony, need none of man’s assistance. The
condition of the earth before man appeared is typified in the
Biblical account of the ‘garden of Eden.

PRIMITIVE MAN’'S RELATIONS TO NATURE.

‘We have seen that under such natural conditions all birds
are essential to the general welfare, each filling well its
appointed place. But trouble and discord come to Eden.
Man appears, and becomes the dominant power on the earth.
He sets up artificial standards of his own, and bids natare
conform to them. He is constantly at war with nature. He
classes wild creatures as injurious, provided they either in-
jure his person, or cause him loss by destroying or harming
any of his property or any of the wild animals or plants
which he regards as useful. He considers all wild creatures
beneficial that contribute directly or indirectly to his own
welfare, or to the increase in value of his property.

He is often in crror, even from his own standpoint, in
thus classifying animals, owing to an insufficient knowledge
of their food habits ; but the principle holds good, and stand-
ards change with the acquisition of knowledge.

Man in a savage state lived, like other animals, in harmony
with nature. At first he practised no agriculture and domes-
ticated no animals. He made war mainly upon his fellows
and the larger beasts of prey, killing them in self-defence
or for food. (It seems probable that primitive man was
a cannibal.) Otherwise, he fed altogether upon the wild
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products of forest, meadow, sea, lake, or river. The only
creatures that he then could regard as injurious were those
that attacked his own person or the persons of his family.

Any irruption of animals, such as vast herds of deer, bison,
or antelopes, hordes of monkeys or rats, flights of birds or
locusts, outbreaks of caterpillars or other creatures, was
about as likely to benefit as to injurc him. For instance,
when locusts becamme so numerous as to destroy a part or all
of his vegetable food, he followed the example of other
creatures, and, by feeding for the time on the superabundant
locusts, exerted an influence toward restoring the balance
of nature. (There arve still savage tribes in various parts
of the ecarth that eat monkeys; rats, locusts, grubs, or
caterpillars. )

In times of plenty primitive man feasted, as did other
animals ; and in times of want, like them, he starved. But
usually he was indifferent to any ordinary injury done to the
animal or vegetable life around him, as he owned no prop-
erty, and could readily move his camp from a region of
want to one of plenty.

CHANGED RELATIONS PRODUCED BY AGRICULTURE.

With the beginning of agricultural practice, however, all
this was changed. When man began to domesticate animals,
he faced immediately a host of enemies.  Wild animals and
birds attacked his cattle, horses, sheep, goats, and hogs, or
devoured their young. Tormenting insects stampeded his
herds, or carried disease and death among them. His poul-
try were decimated by scores of rapacious animals. When
he began to plant seed and raise grain, both his growing
and his garnered crops were attacked by a host of cne-
mies ; for now he had begun to disturb nature’s balance,
and nature asserted herself in the effort to resume her inter-
rupted sway. This was the beginning of a war with nature
which will never cease so long as man inhabits the earth;
for the agriculturist does not work altogether with nature,
but largely against her. Most of the animal and vegetable
forms that he produces are at variance with those produced
by nature, and must be continually fostered and protected
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if they are to maintain their artificial characters and excel-
lences. Left to themselves, the various breeds of domesti-
cated Pigeons would all disappear, merging into the original
Dove from whence they sprang. All artificial varieties of
animals, plants, and fruits would, under nature, become, in
time, like the wild stock from which they originated. Hence
man must wage war continually against organic nature, in
order to maintain his artificial standards against her inex-
orable laws.

The beginning of agriculture was the first step toward
civilization as well, for the necessity of remaining near his
crops to guard them from their enemies compelled the prim-
itive farmer to erect a permanent habitation. This took his
attention from war and the chase, for much of his time was
now occupied in tilling the soil and caring for his erops and
animals.

The slow growth of primitive agriculture in the older
civilized countries gave time for a gradual adjustment of the
forces of nature to the new conditions established and main-
tained by man. The gradual or partial clearing away of the
forests occupied centuries. The planting of crops merely
kept pace with the natural inecrease of population, while
the destruction of wild animals and their replacement with
domesticated species were similarly gradual and progressive.
So, although in the older countries agriculture suffered much
from the pests to which its operations must always give rise,
it remained for the peopling of newer lands to develop the
greatest difficulties in the path of the farmer.

Agriculture produces an increased food supply. The
population increases correspondingly, and the overflow seeks
new fields. In these new lands, of which America is the
most prominent example, the conditions of civilization and
agriculture have replaced with marked rapidity those of
savagery and primeval nature.

MAN AT WAR WITH NATURE IN THE NEW WORLD.

All the greater changes that were cffected gradually by
man in Europe, where, in the course of centuries, civiliza-
tion was slowl:y evolved from savagery,—all these stupen-
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dous changes, — were wrought here in a few years by the
tide of immigration from the eastern world.

In many communities only a score of years elapsed be-
tween the subjugation of the unbroken wilderness and the
building of a farming town or growing city. In Massachu-
setts the settlers cut down the forest; killed off most of the
larger mammals and birds ; imported and bred horses, cattle,
and poultry ; cleared and planted much of the arable land ;
introduced many new plants; and rapidly changed the ap-
pearance of the country from that of a wilderness to that of
an agricultural colony. Thirty years after the landing of
the Pilgrim Fathers at Plymouth, eastern Massachusetts was
well colonized; with several growing scaport towns; with
prosperous farms, fertile fields and green pastures; with
flocks and herds grazing on many a hill, where the wild
Indian and the red deer formerly roamed.

All these changes, taking place so rapidly, produced great
disturbances in the economy of nature. As the wolf, lynx,
puma, and bear were killed or driven away, the smaller
animals on which they had formerly preyed increased in
numbers and attacked the crops. Crows, Blackbirds, and
many insects, finding in the grain crops new sources of food
supply, swarmed upon them and multiplied exceedingly.
Birds and insects attacked the cultivated fruit. Thousands
of acres of cleared meadow land were producing crops of
grass. Given this increased food supply, locusts-and other
grass-eating insects increased in numbers. The settlers,
meantime, were destroying the Heath Hen, Quail, Plover,
Blackbirds, Hawks, and Crows, the natural enemies of the
locusts. As time went on, many new plants were introduced
from Kurope, and in some cases insect pests unwittingly
were brought with them. The two succeeding centuries
brought about a tremendous immigration from Europe. As
settlement extended into the western States, great fields of
wheat and other grains were established, covering the plains
in some instances as far as the eye could see. Hundreds of
thousands of acres were planted to orchards and vineyards;
great areas near the cities were devoted to garden vegetables ;
north and south, corn, wheat, and cotton clothed the land.
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THE INCREASE OF INSECT PESTS.

Insects introduced from foreign lands found here a para-
dise, in whieh to multiply, in the great areas planted year
after year to the same crops. Having escaped their native
enemies, they had come to an abundance of food in a land
where many of the insect-eating birds and other insectivo-
rous animals had been much reduced in number by the unwise
poliey of the settlers. Hence the rate of inerease of im-
ported insect pests in America has far exceeded that of the
same insects in their native lands.

Certain native American insects, finding their food plants
destroyed by the cutting down of the forests or the break-
ing up of the prairie, turned their attention to the crops
of the farmer, and became important pests.
Such are the ecutworms (Noctuide); their
name is legion. Others, having been reached
in their desert or mountain homes by the
advanee of civilization, left their natural food
for the more succulent plants raised by man,
and so spread over the country from farm gy 14, cuinen
to farm. Such are the chinch bug and the ::;{;ed?“wh o
Colorado potato beetle, which, as civilization
advanced westward, met it and spread toward the east.

The enormous losses which have occurred in the United
States from the destruction of growing crops by insects must
seem incredible to those who do not realize how vast are the
numbers of insects, how stupendous their power of multi-
plication, how insatiable their voracity.

When we fully appreciate the consuming powers of insects,
they assume an economic importance greater than can be
accorded to the ravening beast of prey. Let us consider
briefly, then, the potency for evil that lies hidden in the tiny
but innumerable eggs of injurious insects, which require only
the warmth of the summer sun to release from confinement
their destructive energies.
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THE NUMBER OF INSECTS.

The number of insect species is greater by far than that
of the species of all other living creatures combined. More
than three hundred thousand have been described. There
are many thousands of undescribed species in museums.
Dr. Lintner, the late distinguished State entomologist of
New York, considered it not improbable that there were a
nillion species of insects. The number of individual insects
is beyond human comprehension or computation.

Dr. Lintner says that he saw at a glance, in a small extent
of roadway near Albany, more individuals of a single species
of snow flea, as computed by him, than there are human
beings on the entire face of the earth. A small cherry tree
ten feet in height was found by Dr. Fitch to be infested with
an aphid or plant louse. He estimated (first counting the
number of these insects on a leaf, the number of leaves on a
branch and the number of branches on the tree) that there
were twelve million plant lice on the tree ; and this was only
one tree of a row similarly infested. To give the reader an
approximate idea of the number of insects on the tree, it
was stated that, were a man to count them singly and as
rapidly as he could speak, it would require eleven months’
labor at ten hours a day to complete the enumeration.!

In the days of their abundance the Rocky Mountain locusts
in flight filled the air and hid the sun. From the high peaks
of the Sierra Nevada they were seen filling the valleys below
and the air above as far as a powerful field glass could bring
the insects within focus. The chinch bug in countless mil-
lions infests the grain fields over towns, counties, and States.
The army worm moves at times in solid masses, destroying
the crops in its path.

THE REPRODUCTIVE CAPACITY OF INSECTS.
Insects are enormously productive, and, were the progeny
of one pair allowed to reproduce without check, they would
cover, in time, the entire habitable earth.

! Our Insect Enemies, by J. A. Lintner. Sixteenth Annual Report, New
Jersey State Board of Agriculture, 1888-89, pp. 293, 204.
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The rapidity of propagation shown by some insects is per-
haps without a parallel in the animal world.

In order to give some idea of the powers of multiplication
of the Colorado potato beetle, the Canadian
Entomologist states that all its transformations
are effected in fifty days; so that the result of
a single pair, if allowed to increase without
molestation, would in one season amount to Fiﬁldlf;ot:’t‘o
over sixty millions.? beetle.

Speaking of the great power of multiplication shown by
plant lice or aphids, Dr. Lintner says that Professor Riley,
in his studies of the hop vine aphis (Lhorodon huwinuliy,
has observed thirteen generations of the species in the
year. Now, if we assume the average number of young
produced by each female to be one hundred, and that every
individual attains maturity and produces its full complement
of young (which, however, never occurs in nature), the
number of the twelfth brood alone (not counting those of
all of the preceding broods of the same year) would be
10,000,000,000,000,000,000,000 (ten sextillions) of indi-
viduals. Where, as in this instance, figures fail to convey
any adequate conception of numbers, let us take space and
the velocity of light as measures. Were this brood mar-
shalled in line with ten individuals to a linear inch touching
one another, the procession would extend to the sun (a space
which light traverses in eight minutes), and beyond it to the
nearest fixed star (traversed by light only in six years), and
still onward in space beyond the most distant star that the
strongest telescope may bring to our view, — to a point so
inconceivably remote that light could only reach us from it
in twenty-five hundred years.

The remotest approach to such unchecked multiplication
on the part of this insect might paralyze the hop-growing
industry in one season. While the aphids may represent
the extreme of fecundity, there are thousands of insect
species the unchecked increase of any one of which would
soon overrun a continent. Mr. A. II. Kirkland has com-

1 Report of Townend Glover, entomologist, in Annual Report of the United
States Commissioner of Agriculture, 1871, p. 4.
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puted that the unrestricted increase of the gipsy moth would
be so great that the progeny of one pair would be numerous
enough in eight years to devour all the foliage in the United
States.

THE VORACITY OF INSECTS.

Many inseets are remarkably destructive because of the
enormous amount of food which they must eonsume to grow
rapidly to maturity. Many caterpillars daily eat twice their
weight of leaves; which is as if an ox were to devour, every
twenty-four hours, three-quarters of a ton of grass.!

This voracity and rapid growth may be shown by the
statement of a few facts. A certain flesh-feeding larva will
consume in twenty-four hours two hundred times its original
weight ; a parallel to which, in the human race, would be an
infant consuming, in the first day of its existence, fifteen
hundred pounds of food. There are vegetable feeders,
caterpillars, which during their progress to maturity, within
thirty days, increase in size ten thousand times. To equal
this remarkable growth, a man at his maturity would have
to weigh forty tons. In view of such statements, need we
wonder that the insect world is so destructive and so potent
a power for harm ?2

Mr. Leopold Trouvelot, who introduced the gipsy moth
into this eountry, was occupied for some time in raising
silkworms in Medford, Mass. He made a special study of
the American silkworm (7%¢lea polyphemus). Regarding its
food and growth he says:—

It is astonishing how rapidly the larva grows, and one who has had
no experience in the matter could hardly believe what an amount of
food is devoured by these little creatures. One experiment which I
made can give some idea of it. When the young worm hatches out, it

1 A probable cause for this voracity in the case of herbivorous larve is that the
stomachs do not have the power of dissolving the vegetable matter received into
them, but merely of extracting from it a juice. This is proved both by their
excrement, which consists of coiled-up and hardened particles of leaf, which,
when put into water, expand like tea, and by the great proportion which the
excrement bears to the quantity of food consumed (Kirby and Spence’s Ento-
mology, p. 259).

2 Qur Insect Enemies, by J. A. Lintner. Sixteenth Annual Report, New
Jersey State Board of Agriculture, 1888-89, p. 295.
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weighs one-twentieth of a grain; when ten days old, it weighs one-half
a grain, or ten times the original weight; when twenty days old, it
weighs three grains, or sixty times the original weight; when thirty days
old, it weighs thirty-one grains, or six hundred and twenty times the
original weight; when forty days old, it weighs ninety grains, or eight-
een hundred times the original weight; and when fifty-six days old, it
weighs two hundred and seven grains, or forty-one hundred and forty
times the original weight.

When a worm is thirty days old, it will have consumed about ninety
grains of food; but when fifty-six days old it is fully grown, and has
consumed not less than one hundred and twenty oak leaves, weighing
three-fourths of a pound; besides this, it has drunk not less than one-
half an ounce of water. So the food taken by a single silkworm in
fifty-six days equals in weight eighty-six thousand times the primitive
weight of the worm. Of this, about one-fourth of a pound becomes
excrementitions matter, two hundred and seven grains are assimilated,
and over five ounces have evaporated. What a destruction of leaves
this single species of insect could make, if only a one-hundredth part
of the eggs laid came to maturity! A few years would be sufficient for
the propagation of a number large enough to devour all the leaves of
our forests.!

When we consider the dangers arising from the immense
numbers, fecundity and voracity of insects, the fact that
insects new to cultivated crops are continually appearing
becomes a source of grave apprehension.

THE GREAT LOSS TO AMERICAN AGRICULTURE BY
INSECT RAVAGES.

Economic entomologists, who are constantly increasing
our knowledge regarding insect pests, discover every year
new species attacking important crops or trees. Dr. Lintner
made a list of the insects injuring apple trees in the United
States, which was published in the appendix to his first
report as entomologist of New York State. It contained
one hundred and seventy-six species, while large though
lesser numbers have been found on the plum, pear, peach,
and cherry.

The study of the insect enemies of the forest trees of the
United States has not yet progressed far enough to deter-

' The American Silkworm, by L. Trouvelot. American Naturalist, Vol. I,
p- 85.
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mine with approximate accuracy the numbers of insects that
infest our forest trees. The forest insects of some seetions
of Europe have been studied longer, and the numbers of in-
sects found injuring the principal trees are surprising. Kal-
tenbach enumerates five hundred and thirty-seven species
of insects, from central Europe, injurious to the oak; to the
elm he ascribes one hundred and seven. The poplars feed
two hundred and sixty-four species; the willows harbor
three hundred and ninety-six ; the birches, two hundred and
seventy; the alder, one hundred and nineteen; the beech,
one hundred and fifty-four; the hazel, ninety-seven; and
the hornbeam, eighty-eight. Among the coniferous trees,
the pines, larch, spruce, and fir, eolleetively, are attacked
by two hundred and ninety-nine species of insects.!

Dr. Packard enumerated over four hundred species which
prey upon our oaks, and believed it not improbable that
ultimately the number of species found on the oaks of the
United States would be from six hundred to eight hundred
or even one thousand.?

The list of insects which feed on grasses, cereals, field and
garden crops is very large and constantly growing, for it is
continually receiving accessions from both native and foreign
sources. The destructiveness of some of these insects is so
enormous and widespread that the financial loss resulting
therefrom amounts to a heavy annual tax on the people of
the United States. Hence since the first settlement of the
country the amount of this annual tax has been increasing.

In 1854 the loss in New York State alone from the ravages
of the insignificant wheat midge (Diplosis tritici), as esti-
mated by the secretary of the New York State Agricultural
Society, was fifteen million dollars. Whole fields of wheat
were left ungarnered. So destructive was this insect in the
following years as to stop the raising of white wheat, and
reduce the value of all wheat lands forty per cent.?

! Die Pflanzenfeinde aus der Klasse der Insekten.

 Tnsects Injurious to Forest and Shade Trees, by A. S. Packard. Fifth Report
of the United States Entomological Commission, 1886-90, p. 48.

3 Report on the Rocky Mountain Locust, by A. S. Packard. Ninth Annual
Report of the United States Geological and Geographical Survey of the Territo-
ries, 1873, p. 709.
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In 1856, in Livingston County, New York, two thousand
acres on flats which would have yielded, thirty bushels of
wheat per acre were not harvested because of the destruc-
tive work of this insect.?

Dr. C. L. Marlatt, of the Bureau of Entomology of the
United States Department of Agriculture, who has made
careful calculations of the loss still
occasioned by the Hessian fly ( Clecido-
myia destructor) in the wheat-growing
States, says that in comparatively few
years does it cause a loss of less than
ten per cent. of the crop. On the val-
uation of the crop of 1904 this would
amount to over fifty million dollars.
Dr. Marlatt states that in the year 1900
the loss in the wheat-growing States Fig.16.—Iessian fly.
from this tiny midge undoubtedly ap-  About twelve times nat-

ural size.
proached one hundred million dollars.2

The chinch bug (Blissus leucopterus) attacks many staple
crops, and has been a seriously destructive pest in the
Mississippi valley States for many years, where it injures
chiefly wheat and corn. Dr. Shimer in his notes on this
insect estimates the loss caused by it in the Mississippi
valley in 1864 at one hundred million dollars,® while Dr.
Riley gives the loss in that year as seventy-three million
dollars in Illinois alone.t These are only a few of the
extreme losses. Year after year the injuries from the
depredations of this bug have amounted to many millions
of dollars.

The cotton worm (Alabama argillacea) has been known
as a serious pest to the cotton crop for more than a century.
The average loss in the cotton States from this caterpillar

! First Annual Report on the In)urlous and Other Insects of the State of New
York, by J. A. Lintner, 1882, p. 6.

2 The Annual Loss occasioned by Destructive Insects in the United States, by
C.L.Marlatt. Yearbook, United States Department of Agriculture, 1904, p. 467.

3 Report on the Rocky Mountain Locust, by A. S. Packard. Ninth x}nn.ual
Report of the United States Geological and Geographical Survey of the Territories,
1875, p. 697. g

¢ First Annual Report on the Injurious and Other Insects of the State of New

York, by J. A. Lintner, 1882, p. 7.
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for fourteen years following the civil war was estimated at
fifteen million dollars per year.!

In 1873 the injury to the cotton erop reached twenty-five
million dollars, and later averaged from twenty-five million
to fifty million dollars annually.? Now a new enemy, the
Mexican cotton boll weevil (Anthonomus grandis), threatens
equal destruction.

The Rocky Mountain locust (Melanoplus spretus) began
to destroy crops as soon as the country it inhabits was set-
tled, and is still injurious. From time to time its enormous
flights have traversed a great part of the Mississippi valley.
It reached a maximum of destructiveness from 1874 to 1877,
when the total loss from its ravages in Kansas, Nebraska,
Jowa, Missouri, and neighboring States, including injury by
depression of business and general ruin, was estimated at
two hundred million dollars.?

In those years this devastating insect swept over the Missis-
sippi valley. Wherever its vast flights alighted or its young
developed, they destroyed nearly all vegetation, ruining
great numbers of farmers, causing a famine in the land, and
- driving many people to emigration. This was an extreme
calamity, such as is not likely to occur again.

A still larger but more widely distributed loss from insect
pests, however, is still borne annually by the American
people.  Dr. Lintner states his belief that the annual and
periodical injury caused by cutworms in the United States
is greater than that caused by the Rocky Mountain locust.

In September, 1868, Prof. D. B. Walsh, editor of the
American Entomologist, estimated that the country then
suffered to the amount of three hundred million dollars
annually from the depredations of noxious insects. By the
census of 1875 the agricultural products of this country were
valued at two billion, five hundred million dollars. Of this

1 Fourth Report of the United States Entomological Commission, by C. V.
Riley, 1885, p. 3.

2 Report on the Rocky Mountain Locust, by A. S. Packard. Ninth Annual
Report of the United States Geological and Geographical Survey of the Terri-
tories, 1875, p. 591.

3 Report on the Rocky Mountain Locust, by Riley, Packard, and Thomas.
First Report of the United States Entomological Commission, 1877, pp. 115-122.
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amount, Dr. Packard says that in all probability we annually
lose over two hundred million dollars from the attacks of
injurious insects. In the report of the Department of Agri-
culture for 1884 (p. 324) the losses occasioned by insects
injurious to agriculture in the United States, it is said, are
variously estimated at from three hundred million to four
hundred million dollars annually.

Prof. C. V. Riley, in response to a letter of i inquiry,
1890, stated that no very recent estimate of the injury done
by insects had been made; but that he had estimated, some
time previously, that the injury done to crops in the United
States by insects exceeded three hundred million dollars
annually.

Mr. James Fletcher, in his annual address as president of
the Society of Economic Entomologists, in Washington, in
1891, stated that the agricultural products of the United
States were then estimated at about three billion, eight hun-
-dred million dollars. It was believed that a sum equal to
about one-tenth of this amount, or three hundred and eighty
million dollars, was lost annually through the ravages of
injurious insects.

It is evident that, in spite of the improved methods of
fighting insects, the aggregate loss from this source increases
in proportion as the land under cultivation increases.

The most recent estimate of the loss occasioned by insect
injury in the United States which has come to my notice is
that of Dr. C. L. Marlatt, who by careful estimates approxi-
mates the percentage of loss to cereal products, hay, cotton,
tobacco, truck crops, sugars, fruits, forests, miscellaneous
crops, animal products, and products in storage.

Dr. Marlatt “attributes an annual loss of eighty million
dollars to the corn crop alone, and approximates the loss to
the wheat crop at one hundred million dollars each year.
The injury to the hay crop is estimated at five hundred and
thirty thousand dollars, while the codling moth alone is be-
lieved to injure fruit crops to the amount of twenty million
dollars annually.

This statement, based on the value of farm products as
given in the reports of the Bureau of Statistics of the United
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States Department of Agriculture for 1904, gives the loss
from insect depredations for that year as seven hundred and
ninety-five million, one hundred thousand dollars; and this
is believed to be a conservative estimate of the tax now im-
posed by injurious insects on the people of the United States,
without reckoning the millions of dollars that are expended
annually in labor and insecticides in the fight against insects.!

LOSSES BY INSECT RAVAGES IN MASSACHUSETTS.

The proportion of this loss that Massachusetts is called
upon to bear has not received the attention that it deserves.
Some figures, however, may be given. In 1861 the army
worm (probably Heliophila unipuncta) swept ecastern Mas-
sachusetts. The damage done to crops, according to Dr.
Packard, exceeded five hundred thousand dollars.2  We have
no estimates of the loss occasioned by more recent invasions
of thisinsect. Prof. C. H. Fernald? estimates that an amount
of cranberries equal to one-third the possible crop of the Cape
Cod region is annually destroyed by insects. Thus a sum
not less than five hundred thousand dollars is yearly lost to
the people of that region.

In 1890 Dr. Henry . Goodell, president of the Massa-
chusetts Agricultural College, stated that it was costing the
farmers of the United States two million dollars, and the
farmers of Massachusetts eighty thousand dollars, each year,
to hold the Colorado potato beetle in check by the use of
Paris green.*

In 1901 Hon. J. W. Stockwell, then secretary of the
Massachusetts State Board of Agriculture, asked me to esti-
mate the annual loss to the Commonwealth through the rav-
ages of insect pests. My estimate, which S?emed to me at

! The Annual Loss occasioned by Destructive Insects in the United States, by
C. L. Marlatt. Yearbook, United States Department of Agriculture, 1904, p. 464.

2 First Report on Injurious and Beneficial Insects of Massachusetts, by A. S.
Packard. Annual Report of the Massachusetts State Board of Agriculture, 1870,
Part I, p. 353.

3 Tn Bulletin No. 19 of the Hatch Experiment Station of the Massachusetts
Agricultural College, Professor Fernald gives statistics of the cranberry crop,
and evidence from which his estimate is made.

4 Agricultural Education, by H. H. Goodell. Sixth Annual Report of the
Rhode Island State Board of Agriculture, 1891, p. 186.
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the time a most safe and conservative one, was three million,
one hundred thousand dollars. Mr. Stockwell also asked
Dr. H. T. Fernald and Mr. A. H. Kirkland, both expert
economie entomologists, to make, independently, a similar
estimate. Their replies follow, showing how they made up
their figures. These gentlemen had every facility for obtain-
ing knowledge of insect injury in the Commonwealth. It
will be seen that their approximations considerably c\cceded
my own. Dr. H. T. Fernald says:! —

Years ago a number of experts, figuring independently, came to the
conclusion that for farm, market-garden and orchard crops the loss by
the attacks of insects in an average year would represent one-tenth of
the value of the crop, or about two million, six hundred thousand dollars
for Massachusetts. Recently, however, prominent entomologists have
expressed the opinion that this per cent. is too low. Three factors have
caused this change: first, the concentration of crops of the same kind
into large contiguous acreage; second, the introduction of over one
hundred pests from foreign countries, which have been here long enough
- to make their presence seriously felt; and third, the great reduction in
the number of insectivorous birds.

I believe it will be entirely safe to take fifteen per cent. of the crop
valuation of Massachusetts, and that you will be sufliciently conserva-
tive in using that amount as representing part of the damage. I have
never seen a cherry tree killed by plant lice, yet I have often seen lice
so abundant on cherry trees as to much reduce the crop, which is true
of a large proportion of our crops; and it is loss of this kind which is
covered by the fifteen per cent. estimate, . . . but how are we to place
a money value on the defoliation of an elm tree unless it be repeated
year after year until the tree dies? I would be inclined to add, to the
fifteen per cent. estimate already given, two hundred and fifty thousand
dollars for labor, apparatus, poison, etc., used in the fight against
insects, and another two hundred and fifty thousand dollars to cover
damage actually done, but which cannot be reduced to figures, making
a total yearly damage of four million, four hundred thousand dollars for
Massachusetts.

Mr. Kirkland says:!—

The best figures available for estimating the loss caused by pests in
this State are those of the 1895 census. From the report of this census
I have taken figures giving the value of certain crops notably attacked

! Report of Secretary J. W. Stockwell, Annual Report of the Massachusetts
State Board of Agriculture, 1901, pp. xiii, xiv.
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by insects, and have estimated in each case the probable average yearly
reduction in value caused by these pests. The data used are given be-
low. I have tried to make a conservative estimate in the case of each
product, since, to have any value, such an estimate should fall below
rather than above the actual amount. KEven then the figures afford
material for serious reflection on the part of agriculturists.

Percentage
Value Amount
Bronue of Product. b';aﬂﬁgg& of Damage.
Greenhouse products, . GV § £1,749,070 10 $174,907 00
Hothouse and hotbed produ('ts, Ll 97,227 5 4,861 35
Nursery products, . . . .« . 182,906 13 27,435 90
Wood produets, . . . . . . 2,780,314 20 536,062 80
Cereal products, 0 S 1,104,578 5 55,228 90
Fruits, berries, and nuts, o IR SR 2,800,08.) 25 712,646 25
Hay and fodder crops, ol 12,491,090 © 10 1,249,109 00
Vegetables, . . o Aital¥. o 6,389,533 20 1,277,906 60
Tobacco, iy LT 3 o Hhe g 544,968 10 54,496 80
Property: —
Fruit trees, vines, ete., . o Ty ()"-1 878 10 792,487 80
Totals, oy <l L Dh gt $ob 115, 14‘.) el - $4,905,142 40

Assuming the accuracy of these data, and exclusive of the damage
wrought by insects to our woodlands, street trees, parks, etc., we have
in round figures five million dollars as the average annual damage from
insects to agricultural products and property in this Commonwealth.

While the cost of insect injury is enormous, the expense
of fighting injurious insects in the attempt to protect crops
and trees from their ravages is proportionately great. In
recent ycars Massachusetts has had, and is still having, a
costly experience in attempting to control or suppress an
imported insect.

The gipsy moth ( Porthetria dispar), a well-known pest
of European countries, was introduced into Medford, Mass.,
by Mr. Leopold Trouvelot, in 1868 or 1869. Twenty years
later the moths had increased in numbers to such an extent
that they were destroying the trees and shrubbery in that
section of Medford where they were first liberated.

They swarmed over the houses of the inhabitants, invaded
their gardens, and became such a public nuisance that in
1890 the Legislature appropriated fifty thousand dollars for
their extermination. It was learned within the next two years
that the moths had spread over thirty towns. The State
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PLATE II.— The Destructiveness of the Gipsy Moth.
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Board of Agriculture was given charge of the work in 1891,
and over one million dolldls were expended within the next
ten years in the attempt to exterminate the insect. As at
the expiration of that time all the larger moth colonies had
been destroyed, the Legislature, deeming further expendi-
ture unwise, gave up the work, despite the protest of the
Board of Agriculture, and its prediction that a speedy rise
of the moth would follow the cessation of concerted effort
against it. This prediction has been abundantly fulfilled,
and the policy of the Board has been fully justified.

Dr. Marlatt, who in 1904 visited the region infested by the
moth, reported to the Burcau of Entomology at Washington
that the people of the infested district were then fighting the
insect at a greater annual cost than that formerly assumed
by the State. Since the State gave up the work, a single
citizen, Gen. Samuel C. Lawrence of Medford, has expended
over seventy-five thousand dollars to protect the trees and
plants on his estate. ¥

Finally, in 1905 the Le<r1~1ature was obliged to renew the
fieht, and appropriate the sum of three hundred thousand
dollars for work against both this insect and another im-
ported pest, —the brown-tail moth (Euproctis chrysorrhed),
which had been introduced into Somerville some time in the
latter part of the nineteenth century.

The State has also been obliged to call on municipalities
and individuals to assist in the work of suppressing these
moths, at an annual expense to those concerned which ex-
ceeds all previous yearly expenditures for this purpose.

These insects have gained a much larger territory than
ever before, and thousands of acres of woodland have been
attacked by them during the present year (1905), and many
pine and other trees have been killed.

The gipsy moth has been found in Rhode Island, Connect-
icut, and New IHampshire, and the brown-tail moth is also
spreading into other States.

The prospect now seems to be that our protective expenses
against these two insects, as well as the injury done by them,
w1ll increase constantly : and that other States also will be
put to similar expense, with no prospeet of permanent relief
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save by such checks as may come, in time, through natural
causes.

In view of the dangers threatened by insect increase and
voracity, how fortunate it is for the human race that so many
counter-checks are provided against the multiplication of
these destructive creatures. If we could increase by so much
as one per cent. the cfficiency of the natural enemies of
insects, a large proportion of the loss occasioned by insect
injury might be saved. Hence the importance of the study
of these natural cnemies, among which birds hold a high
place.

THE CAPACITY OF BIRDS FOR DESTROYING PESTS.

When we realize the losses that insects are capable of in-
flicting, we see at once that birds, in their capacity of insect
destroyers, continually operate to prevent the destruction of
some of our most important industries. If birds are present
in sufficient numbers, they will prevent the excessive increase
of any kind of a pest which they will eat.

The number of birds required to accomplish this highly
desirable e¢nd need not be very large in comparison with the
number of insects; for each bird can devour an incredible
number of insects, and the young birds in the nests require
more of this food, in proportion to their size, than do their

parents.
The Digestion of Birds.

The digestive organs of birds are so constructed and
equipped that they can both contain and dispose of a very
large quantity of food. The stomachs of many species
quickly separate the indigestible portions of the food from
the digestible parts, and the former are thrown out of the
mouth, thus relieving the stomach of much worthless mate-
rial, and enabling the bird immediately to consume more
food. The alimentary canal (including the crop, gullet or
cesophagus, the first division of the stomach or proventricu-
lus, the gizzard, gigerium or second division of the stomach,
the intestine and the cloaca) consists of a tube reaching from
mouth to anus, conveying the food. The nutritious qualities
of the food are drawn off by the lacteals as it passes; the
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refuse is voided. Thisis digestion. The food is often manip-
ulated, crushed, or divided by the beak. It then receives
saliva from the mouth, and passes through the pharynx into
either the gullet (a muscular and membranous tube) or crop
(a pouch), as the case may be, organs capable
of great distention, and connecting with the
first division of the stomach. Here, then,
is the first receptacle of the food. Birds
of prey, Herons and some other large birds
sometimes fill the gullet to the very mouth,
while awaiting the digestion of the food in
a stomach already full. The Pelicans have
also another great receptacle or pouch, ex-
ternal and beneath the beak, where a store
of food can be carried. Many of the smaller
birds also are able, after filling the stomach,
to stow away a still larger supply of food
in the gullet. The stomach is large, and
usually capable, by distention, of contain-
ing a considerable quantity of food. The
food passes from the gullet or the erop to gy 17.— Atimen.
the proventriculus or glandular portion of tary canal of Blue.
bird, reduced; after
the stomach. This is where the process  Auduvon. a,b,gul-
of digestion begins. Mixed with salivary, ifrto‘:effx:fiussz
ingluvial, and proventricular secretions, the fé:éiﬁdﬂ{;.'éq .1"-
food next passes to the gizzard or muscular o
division of the stomach, where the food grist is ground fine.

Among seed-eating birds the heavy, powerful muscles of
this portion of the stomach are, with the rough, calloused
stomach lining, assisted in their work by sand and gravel
which are swallowed. This mineral matter takes the place
of teeth in grinding the food.

In vegetable-feeding birds the intestine is very long and
much coiled, while the digestive tract is generally shorter
and simpler in the flesh-eating and fish-eating species. Al
the processes of digestion are remarkably rapid. The sali-
vary glands, the liver and the pancreas all quickly pour their
copious secretions into the alimentary canal; the food is
chylified after impregnation with the biliary and pancreatic
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fluids ; the chyle is drawn off by the lacteals, and the residue
is excreted. The vigor, perfection, and rapidity of these
processes in insect-cating birds are such as might be expected
among animals of such high temperature, perfect respiration,
and rapid cireulation.

The various dilations of the digestive tract serve well their
purpose of enabling the bird to consume the large amount
of food necessary for its maintenance. Digestion is partie-
ularly rapid in the growing young of most birds, for they
require not only food sufficient to sustain life, but an extra
supply as well to enable them to increase daily in size, and
to grow, in a few days, those wonderful appendages that we
call feathers.

The Growth of Young Birds.

The growth of many birds from the egg to the hour of
flight requires less time than is needed by some insects to
reach the flight stage. It is most significant that young birds
can develop as rapidly as can many in-
sects on which they feed, for it shows how
readily, under favorable conditions, the
increase of birds might keep proportion-
ate pace with that of insects. Weed and
= . Dearborn, in their interesting manual, en-
Fir;g;éson_}t:“ﬁlifgizr titled “Birds in their Relations to Man,”

naked, blind, and help- - state that they watched four young Song

less, with mouth open

for food. Reduced: Sparrows that were out of the nest on the

adter Heorricl, cighth day. Mr. Owen records another
instance where a brood of young Song Sparrows were
fledged and left the nest within the same period.? Probably
this is exeeptional ; but many of the smaller birds rear their
voung from the egg to the first flight within two or three
weeks. M Owen found that on one particular day this
family of five young Song Sparrows increased in average
weight forty-eight per cent., while the smallest bird gained
fifty-five per cent. in a single day.

The young of perching birds (Insessores) come into the
world tiny creatures, cither naked or covered with down,

! A Family of Nestlings, by D. E. Owen. The Auk, Vol. XVI, No. 3, July,
1899, pp. 221-225.
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blind, and helpless; yet in a few days, or at most a few
weeks, they have grown to nearly the size of their parents,
and produced a perfect
suit of feathers, including
the strong quills of wings
and tail. In a few weeks
more they are able to
begin a journey of hun-
dreds or thousands of
miles over land and sea,
in their first migration.
The young of pracocial
birds, such as Grouse,
Snipe and Plover, are
able to run about soon
after they are hatched.
YOlUlg Grouse learn to ﬂy Fig. 19.— Young Cedar Birds, less than three
when quite small, but they JoekElciy
develop more slowly than do the young of the smaller
altricial birds. It is difficult, therefore, to determine the
amount of food they
require, as they leave
the nest at once and
wander from place to
place, picking up
their own food.
The young of the
altricial perching
birds, however, re-
main quite helpless in
the nest until nearly
fledged, affording an

Fig. 20.— Young Grouse, just from the egg, but able €Xcellent opportunity
to walk. for the investigator

to determine the amount and character of their food, and
to watch the progress of their development. We can learn
how much food such young birds require by feeding them
in coufinement.
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The Amount of Food required by Young Birds.

It seems necessary to the health and comfort of the nest-
ling bird that its stomach be filled with food during most
of the day. Nearly half a century ago Prof. D. Treadwell
] ' called attention to the great
Lk food requirements of the
; young Robin. Two young
birds from the nest were
selected for his experiment.
One soon died of starvation,
as the supply of food given
them at first was much too
small. The food of the re-
maining bird was gradually
Fig. 21. — A young Woodcock, ready to  jpereased from daV to dav,

leave the nest. ¥ AN -

until on the seventh day it

was given thirty-one angleworms; but there was no increase
in its weight until, on the fourteenth day, it received sixty-
eight worms, weighing, all told, thirty-four pennyweights.!

Later the same bird ate
nearly one-half its own
weight of beef in a day.
A young man eating at
this rate would consume
about seventy pounds of
‘beefsteak daily. The
Robin even when "full
grown required one-third
of its weight of beef
daily.

Mr. Charles W. Nash fed a young Robin from fifty to
seventy cutworms and earthworms a day for fifteen days.
While experimenting to see how many cutworms the bird
would eat in a day, he fed it five and one-half ounces of this
food, or one hundred and sixty-five cutworms. As the
Robin weighed but three ounces in the morning, it must

&9;.'#&{!’

Fig. 22. — Young Robins, in the nest.

! The Food of Young Robins, by D. Treadwell. Proceedings of the Boston
Society of Natural History, Vol. VI, pp. 396-399.
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have eaten, during the day, a quantity one and five-sixths
times its own weight.! ]

Three young Robins, about ten days old, fed by their
parents, were watched by Weed and Dearborn. By an in-
genious method of weighing and calculating, the observers
arrived at the conclusion that apparently there was eaten a
daily amount equal to more than half the birds’ own weight.?

Mr. Daniel E. Owen kept a young Hermit Thrush, which
ate regularly half its weight of raw steak daily, and would,
he says, probably have eaten as much more had it been fed
oftener.?

In 1895 two young Crows were kept and fed by Messrs.
A. H. Kirkland and H. A. Ballou, then my assistants, from
August 7 to September 2, when one bird was killed by
accident. The survivor was kept until September 14, when
it was killed to determine some points regarding digestion.
These birds were confined in a large cage or enclosure in an
insectary, and were also allowed access during the day to
an enclosed yard, which they reached through the window.
This gave them considerable exercise.

A careful record was kept of most of their food. Never-
theless, they occasionally picked up some sprouted grain in
the yard, and probably a few insects that could not be re-
corded or weighed. For this reason the quantity of the daily
food supply recorded is probably, on the average, too low,
or, in other words, on the safe side. Some of the smaller
animals fed to the birds (toads, frogs, and salamanders) were
not always weighed, but they were measured and could be
compared with others of known weight, so that the weight
was approximated closely.

The birds were well grown when they were first received ;
but the amount of food at first given them probably was not
sufficient for their needs, as their weight did not increase,
although they were fed a variety of both vegetal and animal

! Birds of Ontario in their Relation to Agriculture, by Charles W. Nash.
Toronto, Department of Agriculture, 1898, p. 2

2 Birds in their Relations to Man, by Cla.rence M. Weéd and Ned Dearborn,
1903, p. 65.

# Notes on a Captive Hermit Thrush, by Daniel E. Owen. The Auk, Vol.
X1V, No. 1, January, 1897, pp. 1-8. 5
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food. They were designated by number. On August 20
No. 1 weighed seventeen ounces and No. 2 fourteen ounces.
That day the two birds had two ounces of tomato, five ounces
of sweet corn, fifty grasshoppers (about three-fourths of an
ounce), —in all, nearly eight ounces, —and they also had free
access to some grain in the yard. As their weight remained
the same, they ‘were fed the next day one-half ounce of
tomato, one ounce of corn, one ounce of muskmelon, five
ounces of meat, one ounce of beets, and fifty grasshoppers,
—in all, fully nine ounces. An apple also was eaten to
some extent, and there was still some grain in the yard.
Nevertheless, each bird lost about an ounce in weight that
day. :

They were fed at about the same rate the following day,
and, as they were losing weight, they were given on the
23d two ounces of melon, all the grasshoppers that could be
collected near their place of confinement, four frogs, a sala-
mander, two ounces of tomato, and five ounces of corn. On
this diet the Crows regained some of the weight they had
lost, weighing the next morning sixteen and one-half and
thirteen and one-half ounces respectively. On the 24th they
were fed more than twelve ounces, and the larger bird lost
half an ounce and the smaller gained about the same weight.
On the 25th they received over seventeen ounces of food,
the smaller bird gaining another half ounce and the larger
bird remaining the same. No. 1 now weighed sixteen ounces
and No. 2 fourteen and one-half ounces. The next day,
with twelve ounces of food, the smaller bird lost one-half
ounce and the larger bird made no gain. Evidently where
any gain was made by one bird on this amount of food the
bird either got more than its share, or found some food in
the yard.

On August 28 nearly twenty-seven ounces of food were
given. This was all vegetal matter except thirty grass-
hoppers (one-third of an ounce). It was all eaten, and
apparently all needed, for neither bird increased in weight,
No. 1 losing half an ounce. It seemed evident throughout
the experiment that the birds required much animal food,
and when vegetal food alone, was given, a larger amount
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than usual was needed. The next day about twenty ounces
of food, containing a large proportion of animal matter, were
given; and on August 30 the larger bird had again regained
its weight of seventeen ounces, while the other held its own.
So far the experiment seemed to show that when they were
fed from twenty to twenty-five ounces of a ration containing
both animal and vegetable food the birds held their own or
gained slightly ; but if fed less than twenty ounces of this
ration, one or both of the birds fell off in weight.

After the death of one bird the other and all its food were
weighed daily.  All opportunity to seeure scattered grain or
other food than that weighed was denied. The greatest
weight reached by this bird was eighteen and one-half ounces
on September 13, on which date it was fed as much corn,
cucumber, and tomato as it cared to eat, also a frog, two
toads, twenty-seven grasshoppers, thirty-one borers, eight
heetles, and eighteen crickets. The record of the twelve
days during which this bird was alone seems to show that
less than eight ounces of food daily was hardly sufficient for
its nceds, as on a less amount it tended to lose in weight,
while when the amount was increased to ten ounces or more
the tendeney toward a daily gain in weight was marked.

When the quantity of food given these birds was largely
reduced in any one day, there was a corresponding reduetion
in their weight. On September 13 the larger Crow was given
only two ounces of tomato, fifty-six grasshoppers, twelve
crickets, and a little grain,— in all, not much over three
ounces of food. The next morning it had lost one and
one-half ounces in weight. The fact that a bird, while in
confinement and without a great amount of exercise, could
lose nearly ten per cent. of its weight in a single day, even
when fed a quantity of food equal to about one-sixth its
weight, shows how dependent birds are upon their supply
of food.

If this single experiment can be regarded as conclusive,
we may assume that young Crows, when fledged, absolutely
require a daily amount of food equal to about one-half their
own weight; and it is evident that they will consume much
more than this to their own advantage if they can get it. It
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seems quite probable that a young bird at liberty, depend-
ing largely on its own exertions to procure food, and thus
exercising more than in confinement, would require still
more food to repair the consequent extra waste of the
tissues.

Others have made similar experiments with Crows in con-
finement. Samuels says that he has kept specimens in cap-
tivity, and has proved by observation that at least eight
ounces of such food as frogs, fish, ete., are eaten daily by
our common Crow. He says that a Crow ean live on a very
limited allowance, but believes eight ounces to be a reasonable
amount. Ile leaves us to infer that he is speaking of adult
Crows, which undoubtedly require less food than their grow-
ing young.!

Weed and Dearborn kept a wounded adult Crow in a small
box, twelve by thirteen by twenty incheés. In these cramped
quarters, where the bird could hardly stretch its wings, it
ate fish for three days in succession at the rate of four and
eighty-three hundredths ounces per day, —more than a
quarter of its own weight, or about half what our young
Crows ordinarily required.?

Probably the amount of food eaten by this captive bears
about the same proportion to the quantity eaten by a vigor-
ous Crow at liberty that the food taken by a prisoner in
solitary confinement, or that consumed by a sedentary clerk,
bears to the amount required by a strong man athard labor,
or by a prize-fighter in training.

The amount of food taken by young birds could not be
disposed of by such limited powers of digestion as are given
to other animals. What a wonderful contrast is presented
between the quantity of food required by the hot-blooded,
quick-pulsing, active bird, and that needed by the cold-
blooded vertebrates. Many reptiles can live for months
without food. Even some of the mammals do not eat at
all during their hibernation.

! Birds of New England, by Edward A. Samuels, 1870, p. 359.
2 Birds in their Relations to Man, by Clarence M. Weed and Ned Dearborn,
1903, p. 61.
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The Time required for Assimilation of Food.

If we assume that the stomach and cesophagus of a young
Crow can eontain but an ounce of food, then the bird would
be required to digest from eight to twelve meals a day,
according to its appetite and opportunity. The question at
once arises, How can any digestive system complete such a
task? Iixperiments were made with our young Crows to
determine the time required for
digestion. The birds were kept
without food until the stomach
and intestines were empty.
They were then fed insects’ eggs,
in the belief that some. parts of
the shells would escape the grind-
ing processes of the stomach and
be voided in the excreta. Sub-
sequent occurrences justified this
belief. Ten experiments of this
kind were made with the two
birds. Fig. 23.— Young Crows, well

From the time when the birds i
began to feed until the time when the first eggshells were
dropped in the excreta there elapsed, on the average, one
hour, twenty-nine minutes and forty-five seconds. The
shortest time was forty-eight minutes, and the longest one
hour and fifty-four minutes. This, it should be noted, was
not merely the time that the food remained in the stomach,
but the full interval occupied in digesting and assimilating
it, for within this period at least a part of the food had
passed the entire digestive tract. :

In most cases all evidence of the food used in the experi-
ment had disappeared from the excreta in from two to two
and one-half hours. If we contrast this with the slower
digestion of man, we shall see how birds readily dispose of
more meals each day than a man is capable of digesting. To
learn how long food remains in a Crow’s stomach, it wou]fl be
necessary to kill a large number of Crows, each be.ing killed
at a longer or shorter interval after it had filled its empty
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stomach. T am not aware that this has ever been done, but
have no doubt that the majority of the farmers of Massachu-
setts would not object to ‘the destruction of a considerable
number of young Crows for this purpose, or any other.

The Crow which was accidentally killed had fed freely
upon grasshoppers for twenty minutes, and died ten minutes
after the close of the feeding period. An examination of
the alimentary canal showed the stomach to be quite full,
but less than fifty per cent. of its contents, consisting mainly
of the hard parts of wings, thoraces, and legs, was in a con-
dition to be recognized. The strongly chitinized pronota
and hind femora of the grasshoppers offered the most resist-
ance to the digestive processes. The other fifty per cent.
of the stomach contents had been so finely divided, in the
very brief time that it had been in that receptacle, that one
would hardly have cared to express a_positive opinion as
to its identity. This condition of stomach contents is not
unusual. In examining the contents of b;i'rds’ stomachs we
often find more than fifty per cent. 'of the food so finely
comminuted and mixed as to be practically unrecognizable.
The presence of insects in a bird’s stomach is sometimes made
known by a mere mandible or some other recognizable por-
tion, which has resisted for a time the grinding of this remark-
able digestive organ. It is significant, however, that, in the
thirty minutes intervening between the beginning of a feeding
period and death, the stomach had thoroughly pulverized
half the food eaten.

This experiment was carried further with the second Crow.
On September 14 the only food materials given the hird were
six crickets and eleven grasshoppers. These it ate within
four minutes, and thirty minutes later it was killed.

Only about twenty-tive per cent. of the stomach contents
was recognizable, but this is not all. The alimentary canal
was thirty-six inches in length, and in the intestine at.a
distance of from twelve to fifteen inches from the stomach,
and again at twenty-five to twenty-eight inches from that
organ, were found a few small pieces of the fore wings of the
grasshoppers. As the bird had not been fed since 4 o’clock
in the afternoon of the previous day, these remains probably






PLATE IV.—Red-eyed Vireo feeding Young. (Photograph by
C. A. Reed.)
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came from the insects fed to it not more than thirty-threc
minutes before it was killed.

In summing up the results, Mr. Kirkland says: “I think,
from what we have seen, that we might expect to find the
gizzard empty in from one to one and one-half hours.”

Such an experiment should be carried further, but enough
was learned to show that the stomach of a young Crow prob-
ably can be filled with food and emptied of the digested
material from eight to twelve times a day during the long
days of midsummer, when their appetites are at their best.

Digestion in some of the smaller birds is doubtless even
more rapid, for they are enabled to dispose of a still larger
amount of food in proportion to their size. Mr. Owen in-
forms us that the time required for a blueberry to traverse
the digestive tract of his Hermit Thrush was practically an
hour and a half. Mr. C. J. Maynard once told me that in
a similar experiment a Cedar Bird passed the residue of food
within thirty minutes after the food was taken. Weed and
Dearborn found that a blackberry was digested by a young
Cedar Bird in half an hour.

The Number of Insects eaten by Young Birds in the Nest.

The remarkable appetites of young birds keep their de-
voted parents very busy supplying food most of the time
from morning till night. The mother bird spends practically
all her time either in searching for food, brooding, protect-
ing, and feeding the young, or cleaning the nest (for all the
smaller birds that nest openly are obliged to dispose of the
excreta of their young, that it may neither befoul the nest
nor betray its-location to their enemies). Most of the visits
made by the old birds to the nest during the day are for the
dual purpose of feeding the young and keeping the nest
clean. - Records kept of the number of these visits show
the industry of the parent birds and the food eapacity of
the young.

My assistant, Mr. F. II. Mosher, watched a pair of Red-
eyed Vireos feeding their young on June 13, 1899. There
were three nestlings, about one day old. At this early age
the young of most small birds are fed mainly by regur-
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gitation. The parent birds swallow the food, and probably
soften or partly digest it, cjecting it afterwards through their
own mouths into the open mouths of the young. No attempt
was made, therefore, in this case, to determine the character
or amount of the food, for fear of disturbing the parents and
interrupting the regularity of the feeding. The birds were
fed between 7 and 8 a.m. four-
teen times; between 8 and 9,
nine times; between 9 and 10,
twelve times; between 10 and
11, seven times; between 11
and 12, sixteen times; between
12 and 1, nine times ; between 1
and 2, twelve times; between
2 and 3, fiftcen times; between
3 and 4, thirteen times ; and be-
tween 4 and 5, eighteen times.
It will be seen that one or
the other parent came to the
\ nest with food one hundred and
Pig. 24.— Passenger Pigeon feeding  twenty-five times in ten hours,
by regurgitation. From Samuels.  gyep  when the observer was
watching near by ; but this leaves four hours unaccounted
for, to fill out the long June day, from dawn to evening.
The feeding periods averaged less than six minutes apart dur-
ing the time the birds were watched ; so it secems probable
that, had the entire record for the day been kept, at least
one hundred and fifty visits to the young would have been
recorded. Young birds are fed oftenest at morning and even-
ing, or during the hours when these Vircos were not watched.
Mr. Mosher watched a pair of Rose-breasted Grosbeaks
feeding their young on June 12, 1899. The young were
nearly ready to leave the nest, as one of them stood on a
branch near its edge. The nest was situated about fifteen
feet from the ground, in the top of a slender white birch in
the woods. The ground was well covered with hazel bushes
about three and one-half feet high, which nearly concealed
the observer. During the first half hour he made no record,
as the birds were alarmed by his presence. As they com-
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menced bringing food regularly, he began the record at 6
Aa Between 6 and 7 they came to the nest fifty-two times ;
between 7 and 8, forty-seven times; between 8 and 9, forty-
three times; between 9 and 10, thirty times; between 10
and 11, thirty-six times; between 11 and 12, twenty-seven
times ; between 12 and 1, thirty-two times; between 1 and
2, thirty-eight times; between 2 and 3, forty-one times;
between 3 and 4, twenty-two times; between 4 and 5, fifty-
eight times. The majority of the larvae seemed to be leaf
rollers from the oak trees. The female came on the average
about three times to cach two visits of the male; he was
occupied much of the time in keeping other birds away from
the vicinity of the nest.

‘When the young of most insect-eating birds are well grown,
the parents feed them whole inscets just as they are picked
up. With a glass, therefore, the insects brought by these
Grosbeaks could be seen in the birds’ beaks. Their lusty
youngsters were fed almost entirely on inseet larvae or cater-
pillars taken from the forest trees. On only four visits did
either parent bird bring less than two larvee each. In eleven
hours, then, they made four hundred and twenty-six trips,
and must have fed their nestlings at least eight hundred and
forty-eight larvee or caterpillars, and possibly more, as a bird
has been observed to carry as many as eleven small cater-
pillars on one visit to its young.

In comparing the records of the two nests as given above,
it is noticeable that the Grosbeaks fed the young much oftener
than did the Vireos. This difference is due mainly to the
fact that about the time the young birds are ready to fly,
as were these Grosbeaks, they require much more food than
when first hatched, as was the case with the Vireos. This,
of course, is mainly owing to their increased size. The dif-
ference in the number, age, and size of the young probably
accounts largely for the great variation in the number of
visits made to them by the parent birds, as recorded by dif-
ferent observers.

I have published some notes on the feeding of young
Chickadees by the parent birds. Six visits were made to
these young within thirteen minutes. In each case the bills
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of the parent birds were filled with a mass of small insects,
mainly ants and plant lice, to which were added a few spiders.
These young were also fully fledged.!

The number of young in the nests of the smaller perch-
ing birds is usually from three to five. In the case of the
Chickadees mentioned above there were seven, and in another
case that I have recently observed there were nine. Chick-
adees and Wrens, because of their insectivorous habits and
the large broods they rear, probably reach the maximum in
the number of insects brought to their young.

Dr. Judd gives an account of the feeding of some young
House Wrens by the mother bird alone. These young Wrens
were about three-fourths grown, and were visited one hun-
dred and ten times in four hours and thirty-seven minutes.
They were fed, during this time, one hundred and eleven
insects and spiders. Among these were identified one white
grub, one soldier bug, three millers (Noctuid=), nine spiders,
nine grasshoppers, fifteen May flies, and thirty-four cater-
pillars.  On the following day, in three hours and five min-
utes, the young were fed sixty-seven times.2

Professor Aughey states that during a locust year in
Nebraska he saw a pair of Long-billed Marsh Wrens take
thirty-one small locusts to their nest in an hour. It is inter-
esting to note that a pair of Rock Wrens that he watched
took just thirty-two locusts to their nest in another hour.?

Another observer is reported by Dr. Barton to have seen
a pair of Wrens coming from their box and returning with
insects from forty to sixty times an hour. Inan exceptional
hour they carried food seventy-one times. e estimates
that at that time they took from the garden six hundred
insects per day.*

Few people, unfortunately, who are qualified for the task,

1! Two Years with the Birds on a Farm. Annual report of the Massachusetts
. State Board of Agriculture, 1902, p. 129.

2 The Birds of a Maryland Farm, by Sylvester D. Judd. Bulletin No. 17,
United States Department of Agriculture, Division of Biological Survey,
pp- 45, 46.

3 Notes on the Nature of the Food of Nebraska Birds, by S. A. Aughey. First
Report of the United States Entomological Commission, 1877, Appendix, p. 18.

* Fragments of the Natural History of Pennsylvania, by Dr. B. S. Barton,
Part I, 1799, p. 22.



Chickadee. Female, with mass of insects in her
beak, entering nesting box at author’s window. (From Ameri-
can Ornithology.)

PLATE V.
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have both the time and patience to watch the feeding of young
birds for an entire day. Dr. C. M. Weed and Mr. W. F.
Fiske, however, have accomplished this feat. They watched
the nest of a Chipping Sparrow from 3.40 a.M. to 7.49 p.ai.
on June 22, 1898. The valuable record of these observations

Fig. 25.—Chipping Sparrow feeding young.

shows that these two birds, having only three young in the
nest, visited it at least one hundred and eighty-two times
during that day ; and Dr. Weed says that they made almost
two hundred trips, although some of the trips evidently were
made to furnish grit for grinding the food. The birds were
busy from daylight to dark, with no long intermission. The
food, so far as identified, consisted largely of caterpillars.
Crickets and crane flies were seen, and it was believed that
a great variety of insect food was brought.?

A committee on useful birds, selected from the Pennsyl-
vania State Board of Agriculture, reported that an observer
had watched the nest of a pair of Martins for sixteen hours,
from 4 A.M. until 8 p.M., to see how many visits the parent
birds made to the young. One hundred and nineteen visits
were made by the male and one hundred and ninety-three by
the female.?

! The Feeding Habits of the Chipping Sparrow, by C. M. Weed. Bulletin
No. 55, New Hampshire College Agricultural Experiment Station, 1895.
? C. C. Musselman, in Agriculture of Pennsylvania, 1887, p. 103.



(1}
[er]

USEFUL BIRDS.

The number of insects consummed daily by young birds in
their nests is difticult of estimation, because of the variation
in size among insects and the great difference in size between
the mature insect and the newly hatched larva. Five hun-
dred of the young larvie of a moth might occupy less space
in the stomach of a bird than would the moth itself; while a
thousand aphids might take no more room than a full-grown
caterpillar. Nevertheless, many estimates have been made,
based on known data, as to the number of insects fed to
young birds.

The introduced House Sparrow (Passer domesticus), com-
monly called the English Sparrow, undoubtedly eats fewer
insects, here, in proportion to the rest of its food than any of
our smaller native birds. The young are fed very largely on
grain and other non-inscctivorous food. Still, a Sparrow’s
nest in the city of Paris is said to have contained seven hun-
dred pairs of chafer wing-cases.l

Mons. P. Pélicot gives a table of the estimates, made by
several foreign authors, of the numbers of insects eaten by
Sparrows in a given time. These approximations vary from
that of Blatin, who estimates that two Sparrows will destroy
twelve hundred chafers in twelve days, to that of Tschudi,
who Dbelieves that a single Sparrow will destroy fifteen hun-
dred larvee within twenty-four hours.2

Bradley mentions watching a bird’s nest and discovering
that five hundred caterpillars were consumed in one day.?
He says (according to Samuels) that a pair of Sparrows
will destroy thirty-three hundred and sixty caterpillars for
a week’s family supplies. A single pair of Sparrows is
reported to have carried to the nest five hundred insects in
an hour.

These statements may be exaggerated, but if they approx-
imate the facts, what immense numbers of insects must be

! Notes on Recent Progress of Agricultural Science, by David A. Wells. Re-
port (on Agriculture) of the United States Commissioner of Patents, 1861, p. 323.

2 A Favorable View of the English Sparrow, a Review of “Un Passereau
a Protéger,” Insect Life, Riley and Howard, Vol. IV, 1891, p. 153, published by
the United States Department of Agriculture.

3 Birds and Bird Laws, by J. R.Dodge. Annual Report of the United States
Commissioner of Agriculture, 1864, pp. 436, 437.
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consumed by the young of native Massachusetts birds that
are fed almost entirely upon insect food.

Weed and Dearborn watched three young Cedar Birds in
the nest for the fifteen days they remained there, and found
that they each devoured not less than ten ounces of food in
that time, or more than ten times their weight on the day
they left the nest.

The Amount of Food eaten by Adult Birds.

There is no way of determining how much food is required
daily by the adult bird, except it be kept in confinement ; in
that case, the food taken can be weighed or measured. This
has been done. Dr. Stanley mentions sixteen Canaries which
ate one hundred grains of food per day, or an amount equal
to about one-sixth of their weight, which is probably much
less than wild birds of the same species would eat.! Sced-
eating birds, like the Canary, however, require less food
~than the insectivorous species, as their food is more con-
centrated. Mr. Robert Ridgway, the distinguished ornithol-
ogist of the Smithsonian Institution, makes the statement in
the American Naturalist for August, 1869, that a Western
Kingbird (Zyrannus verticalis), which he kept in a cage,
devoured one hundred and twenty locusts in a single day.

Compared with the wild bird, the specimen that is caged
or confined is a poor, weak thing at best, short of breath,
low in vitality, and lacking the vigorous assimilative powers
of the free bird. Keepers of cage birds, who know well
the capacity of their pets, find it difficult to believe that
wild birds can possibly consume the amount of food that
actually has been found in their stomachs by economic
ornithologists.

When the reader is told that thirty grasshoppers were found
in the stomach of a single Catbird, he conjures up a mental
photograph. of the full-grown grasshopper (the imago) that
he sees in the field in late summer, and fails to remember,
perhaps, that grasshoppers come from eggs, and in their
growth to maturity may be found of all sizes, between that
of the newly hatched insect and the full-winged hopper.

1 History of Birds, p. 225.
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While the Catbird’s stomach might not be large enough to
contain thirty full-grown locusts, it would easily contain more
than thirty small ones. The statement that thirty grasshop-
pers were found in the Catbird’s stomach might also need
modification in another way. The least fragment of an in-
sect found in a bird’s stomach is usually considered good
proof that the bird has eaten that insect. There might be
found in the stomach of a bird a mass of unrecognizable
material, from which the expert would be able to sort out
and recognize enough of the harder parts of different grass-
hoppers to prove that thirty of these insects, of consider-
able size, had been eaten within a certain time, even though
a greater part of those first swallowed had already disap-
peared from the stomach.

Prof. F. E. L. Beal writes me as follows regarding the
methods used at the United States Department of Agri-
culture in counting the insects found in the stomachs of
birds : —

In the case of grasshoppers and caterpillars it is the jaws (mandi-
bles) that are counted. Birds when not sleeping appear to eat all the
time when not occupied in other duties, such as nest-making or feeding
their young. The process of digestion is continuous. The more easily
digested parts pass out of the stomach very quickly, but the hard parts
remain somewhat longer. In this way when a bird is feeding upon
grasshoppers the jaws of those first eaten remain after the rest of
the body has passed on. When the stomach is opened the jaws are
counted, and for every two we estimate at least one grasshopper killed.
In cases where only a few insects were involved T have taken the pains
to pair the jaws, and in this way have often found that the number that
had been eaten was more than half the number of jaws. In this work
each head that appears to be whole is carefully examined, to see that it
has not lost one or more of its jaws; were it not for this precaution,
the insect might be counted twice. Caterpillars, like grasshoppers,
are easily broken up, and so the heads are counted when whole; other-
wise the jaws are counted.

The variation in size of different species of insects should
also be considered. While the caterpillars of some species
of moths reach three or four inches in length, others never
grow to be half an inch long.

These and other similar considerations, well known to
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the economic ornithologist, lead him to accept as facts the
extreme statements made by competent investigators.

It will be seen from the foregoing explanations that, while
a large number of injurious insects found in a bird’s stom-
ach may indicate its usefulness, it may not always mean that
it has eaten a great bulk or quantity of such food.

The question which most interests the farmer, however,
is, not so much what birds require to sustain life, as how
much they will eat if they can get their fill. If in times of
plenty birds will eat more than they really need, then they
become more useful or injurious, as the case may be, than
they would be if they ate only enough to live. . The amount
of food that has been found in birds’ gizzards indicates that
they will eat until surfeited.

Professor Beal, who has examined the contents of over
twenty thousand stomachs, says, regarding this habit : —

The majority of people have no idea of how much these insects can
be compressed in the stomach of a bird. It is often the case that when
a stomach has been opened, and the contents placed in a pile, the heap
is two or three times as large as the original stomach with the food all
in it. Moreover, in the cases where remarkable numbers of insects
have been found, the crops or gullets usually have been full, as well as
the stomach itself. It is a fact, perhaps not generally known, that with
birds that have no special enlargement of the gullet in the nature of a
crop, the whole gullet is used for the purpose; and when favorite food
is abundant, the bird will fill itself to the throat. 1 have seen a Snow-
bird so full of seeds that they were plainly in sight when the beak was
opened, and from the Dill to the stomach was a solid mass of seed.
The stomachs of birds are often packed so hard and tight with food
that it is a wonder how the process of digestion can go on; but it does,
nevertheless.

In giving the maximum amounts of food found in birds’
stomachs, T shall be obliged to refer to the publications of
the Bureau of Biological Survey of the United States De-
partment of Agriculture; and it is but just to say here
that the world owes much to Dr. Merriam, chief of the
Bureau, for his indefatigable labors in behalf of science and
agriculture.

In connection with the work of the survey, the contents
of more than thirty-five thousand bird stomachs have been
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examined, and much has been done in observing the feed-
ing habits of birds in the field. The work in economic orni-
thology performed by Merriam, Fisher, Barrows, Beal, and
Judd is of great value. Its results rank above those of
all other similar investigations, and must be considered as
authoritative.

Professor Beal found in the stomach of a Yellow-billed
Cuckoo two hundred and seventeen fall webworms, and in
another two hundred and fifty American tent caterpillars.
Two Flickers were found to have eaten respectively three
thousand and five thousand ants. Sixty grasshoppers were
found in the stomach of a Nighthawk.

Professor Harvey found five hundred mosquitoes in a
Nighthawk’s stomach. In this case the insects must have
been fully grown, as the larve of the mosquito are found
mainly in water, and the Nighthawk takes its food on the
wing. The stomach of this useful bird is much larger in pro-
portion to its size than that of most other birds; but sev-
enty-five hundred seeds of the yellow wood sorrel had been
eaten by a Mourning Dove, sixty-four hundred by another,
and ninety-two hundred seeds, chiefly of weeds, were found
in another. Here we have twenty-three thousand one hun-
dred seeds, mostly those of weeds, eaten at a meal by three
birds. Probably where these large numbers are given, the
result is approximate, and is arrived at by counting a part
of the contents for a measure, and from this estimating the
rest in bulk.

Dr. Judd says that the stomachs of four Bank Swallows
contained, all together, just two hundred ants, and that a
Nighthawk has been known to eat one thousand at a single
meal. He speaks of seventeen hundred seeds of weeds hav-
ing been taken at one feeding by a Bob-white ; three thou-
sand leguminous seeds were found in the stomach of another,
and no less than five thousand seeds of pigeon grass were
taken from a third. Dr. Warren has taken twenty-eight
cutworms from the stomach of a Red-winged Blackbird.
Stomachs of Snowflakes have each contained from five
hundred to fifteen hundred seeds of amaranth. Professor
Forbes found in the stomachs of seven Cedar Birds a number
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of cankerworms varying from seventy to one hundred and
one each, the number found in most cases averaging nearly
one hundred for each bird.

A Ruffed Grouse, killed in winter, had in its crop twelve
leaves of sheep laurel and four hundred and thirty-five buds
and bits of branches, all taken for its morning meal. The
crop of another contained over five hundred buds and twigs.
As these birds eat such food both at morning and at night, it
would seem that they must require daily, for these two meals
alone, between eight hundred and one thousand buds and
twigs.!

The following notes, received from Professor Beal since
the above was written, are of great interest: —

From the stomach of a Franklin's Gull (Larus franklinii) there were
taken seventy entire grasshoppers and the jaws of fifty-six more; from
another, ninety grasshoppers and one hundred and two additional jaws;
from another, forty-eight grasshoppers and seventy more jaws ; and still
another contained sixty-seven grasshoppers. Another stomach of this
species contained sixty-eight crickets. These grasshoppers and crickets
were each more than one inch in length. We examined the stomach
of a Franklin’s Gull which contained three hundred and twenty-seven
entire nymphs of dragon flies, each three-fourths of an inch in length.
In the stomach of a Cliff Swallow were found one hundred entire
beetles (Aphodins inquinalus), with remains of others. These insects
are a little more than three-eighths of an inch in length. We are now
examining birds' stomachs from Texas, and from the stomach of a Yel-
low-billed Cuckoo were taken the remains of eighty-two caterpillars
that originally were from one to one and a half inches in length. From
another stomach were taken eighty-six, and from forty to sixty from
several others.

All evidence acquired by observation as to the amount of
food eaten by wild birds at liberty must perforce be frag-
mentary, for such observation is necessarily limited to brief
periods. The difficulties attending such work make its re-
sults somewhat uncertain and unsatisfactory ; nevertheless,
some information as to the quantity of food caten by wild
birds may be obtained in this way. Vultures are said to so
gorge themselves that they arc unable to fly. I have known

1 Birds in their Relation to Man, by Clarence M. Weed and Ned Dearborn,
1903, p. 62.
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a Goshawk in winter to kill a domestic Cock of more than
its own weight, and devour the greater part at two meals.
I have learned, by following certain Warblers and Titmice
through the woods, that their search for and consumption of
insects are almost continuous during most of the forenoon.
As the noon hour appreaches they become less active, and
on warm days devote some time to resting and bathing. In
the afternoon their activity increases, until toward night
their quest for food is almost as strenuous as in the early
morning. They are, therefore, actually engaged for the
larger part of the day in capturing and ecating insects. In
feeding wild birds in winter I have noticed that Chickadees
come to the food supplied for them about three times an hour
all day long, and that in the intervals they are mainly occu-
pied in finding their natural food. On May 28, 1898, Mr.
Mosher watched a pair of Northern Yellow-throats eating
plant lice from the birches in the Middlesex Fells Reserva-
tion, where these insects swarmed. Ie was equipped with
a good glass, and concealed close to the spot where the birds
were feeding, and so was able to count in turn the number
of times each bird picked up an insect. One of these War-
blers apparently swallowed eighty-nine of these tiny insects
in one minute. The pair continued eating at this rate for
forty minutes. Mr. Mosher states that they must have eaten
considerably over seven thousand plant lice in that time. Tt
would seem impossible for the birds to crowd that number
of insects into their stomachs; but we must remember that
the insects were infinitesimal in size, soft-bodied, casily com-
pressed in the stomach, and quickly digested, so that by the
time a part were eaten those first taken would be well dis-
posed of, leaving room for more. Mr. Mosher is a very
careful, painstaking, and trustworthy observer ; undoubtedly
his statement is accurate; but, to eliminate any possibility
of error, we will assume for purposes of calculation that
they ate only thirty-five hundred in an hour.

A pair of Yellow-throats (presumably the same) were seen
to come daily and many times each day to the birch trees
which were infested with these aphids. Probably they spent
at least three hours each day feeding on these insects. If
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the two birds ate only thirty-five hundred an hour for three
hours a day, they would consume ten thousand five hundred
aphids each day, or seventy-three thousand five hundred in
a week. It requires no
draft on the imagination
to see how such appe-
tites may become useful
to the farmer if they are
satiated on his insect
enemies.

Two Scarlet Tanagers
were secen eating very
small caterpillars of the
gipsy moth for eighteen minutes, at the rate of thirty-five
a minute. These birds spent much time in that way. If
we assume that they ate caterpillars at this rate for only an
hour each day, they must have consumed daily twenty-one
hundred caterpillars, or fourteen thousand seven hundred
in a week. Such a number of caterpillars would be suffi-
cient to defoliate two average apple trees, and so prevent
fruitage. The removal of these caterpillars might enable the
trees to bear a full crop. It is easily possible, therefore,
for a single pair of these birds in a week’s time to save the
fruit of two average apple trees, —a crop worth from two
to five dollars or more, according to the productiveness of
the trees and the price paid for apples.

Fig. 26.— Yellow-throat catching birch aphids.

BIRDS SAVE TREES AND CROPS FROM DESTRUCTION.

Since birds evidently operate to check insect outbreaks, it
follows that in their capacity of insect destroyers they must
in many instances have saved trees and crops from destruc-
tion by insect pests. If, however, we turn to the literature
of agriculture, entomology, and ornithology, we shall not find
it replete with such instances. Still, there are enough on
record to show that conspicuous services of birds have been
noted occasionally ; and I am convinced by my own experi-
ence that such checks to insect increase occur commonly, but
escape both observation and record.

Some brief but striking accounts of this class of occur-
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rences may be gleaned from Iuropean records. Samuels
writes that in Pomerania in 1847 an immense forest that was
in danger of being utterly ruined by caterpillars was very
unexpectedly saved by Cuckoos, which, though on the point
of migrating, established themselves there for some weeks,
and so thoroughly cleared the trees that the next year “neither
depredators nor depredations were to be seen.”! He also
speaks of a European outbreak of the gipsy moth (/Sombyx
dispar) in 1848, saying that the hand of man was power leS
to work off the inflietion, but that on the approach of winfer
Titmice and Wrens paid daily visits to the infested trees,
and- before spring had arrived the eggs of dispar were en-
tirely destroyed. This account agrees with the following
translation from Altum :— '

In the year 1848 endless numbers of the larvae of Bombyx dispar had
eaten every leaf from the trees of Count Wodzicki, so that they were
perfectly bare. In the fall all the branches and limbs were covered
with the egg clusters. After he had recognized the impracticability of
it, he gave up all endeavor to remove them by hand, and prepared to
see his beautiful trees die. Towards winter numerous flocks of Titmice
and Wrens came daily to the trees. The egg clusters disappeared. In
the spring twenty pairs of Titmice nested in the garden, and the larva
plague was noticeably reduced. In the year 1850 the small feathered
garden police had cleaned his trees, so that he saw them during the
entire summer in their most beautiful verdure.?

According to Reaumur, these larve were so extremely
numerous on the limes of the Alle verte at Brussels in 1826
that many of the great trees of that noble avenue were nearly
defoliated. The moths swarmed like bees in the summer.
They were also very numerous in the park, and if one-half
the eggs had hatched in the following spring, probably scarce
a leaf would have remained in these favorite places of public
resort. Two months later, however, he could scarcely dis-
cover a single egg cluster. This happy result was attributed
to the Titmiee and Creepers, which were seen busily running
up and down the tree trunks.?

1 Agricultural Value of Birds, by E. A. Samuels. Annual Report of the
Massachusetts State Board of Agriculture, 1865-66, pp. 116, 117.

2 Translated from Forstzoologie, IT, 1880, p. 324.

3 Reau.i387. Cited by Kirby and Spence in their Introduction to Entomology,
1857, pp. 117, 118,
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The value of birds bhas already been recognized at .the
antipodes. Australian farmers have suffered greatly from
inroads of locusts upon their crops and pastures.

- The Australian correspondence of the Mark Lane IExpress
of March 7, 1892, had a paragraph relating to the value of
the Ibis to farmers during the locust incursions of that year
and the year previous. In the Glen Thompson district
several large flocks, one said to number fully five hundred
birds, were seen eating the young locusts in a wholesale
manner. Other insectivorous birds were flourishing upon
the same diet. Near -Ballarat, Vietoria, a swarm of locusts
was noted in a paddock; and just as it was feared that all
the sheep would have to be sold for want of grass, flocks of
Starlings, Spoonbills, and Cranes made their appearance, and
in a few days made so complete a destruction of the locusts
that only about forty acres of grass were lost.!

American farmers have had many similar experiences.
When the Mormons first settled in Utah their erops were
almost utterly destroyed by myriads of crickets that came

Fig. 27.—The western cricket that destroyed the settlers’ crops at Salt Lake.
Natural size; after Glover.

down from the mountains. Hon. Geo. Q. Cannon, as tem-
porary chairman of the third irrigation congress, told how it
happened. The first year’s crop having been destroyed, the
Mormons had sowed seed the second year. The erop prom-
ised well, but when again the crickets appeared, the people
were in danger of starvation. TIn describing the conditions
in 1848 Mr. Cannon says :—

1 Insect Life, Riley and Howard, 1891-92, Vol. IV, p. 409.
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Black crickets came down by millions and destroyed our grain
crops; promising fields of wheat in the morning were by evening
as smooth as a man’s hand, — devoured by the crickets. . . . At this
juncture sea Gulls came by hundreds and thousands, and before the
crops were entirely destroyed these Gulls devoured the insects, so that
our fields were entirely freed from them. . . . The settlers at Salt
Lake regarded the advent of the birds as a heaven-sent miracle. .

I have been along the ditches in the morning and have seen lumps of
these crickets vomited up by the Gulls, so that they could again begin
killing.

These “lumps of crickets” were probably pellets com-
posed of indigestible portions of the insects, regurgitated
by the birds. These crickets (Anabrus purpurascens) trav-

Fig. 28.— Gulls saving crops by Kkilling crickets.

elled in enormous hordes, stopping at no obstacle, even
crossing rivers. Several times afterward the crops of the
Mormons were attacked by them, and were saved by the
Gulls.! Dr. A. K. Fisher is authority for the statement

1 This account of the deliverance of the Mormons by the Gulls is vouched for
by many witnesses. See Irrigation Age, 1894, p. 188; also, Insect Life, Vol. VII,
p. 275; Annual Report of the Massachusetts State Board of Agriculture, 1871, p.
76 ; Annual Report of the United States Commissioner of Agriculture, 1871, p. 79;
and Second Annual Report of the United States Entomological Commission,
1878-79, p. 166.



VALUE OF BIRDS T0O MAN. 67

that the bird referred to is undoubtedly Franklin’s Gull
(Larus franklinii), which occurs in enormous flocks about
the small fresh-water lakes of the nortliwest, and feeds in
great companies on Orthoptera of all sorts. The Gulls were
practically canonized by the grateful Mormons, and protected
by both law and public sentiment, as a recognition of their
worth.

Similar services were performed by birds during the great
locust ravages which followed the settlement of the Missis-
sippi valley. When large swarms of locusts appeared, nearly
all birds, from the tiny Kinglet to the great Whooping Crane,
fed on them. Fish-eating birds, like the Great Blue Heron,
flesh-eating birds, like the Hawks and Owls, shore birds,
Ducks, Geese, Gulls,—all joined with the smaller land birds
in the general feast. Prof. Samuel Aughey learned this
by dissecting birds and observing their feeding habits in
Nebraska. In a paper published by him in 1877, but not
often quoted, he gives some of the practical results of the
work done by birds in protecting crops from the mighty
swarms of locusts which were devastating most of that
region. IHe says: —

In the spring of 1865 the locusts hatched out in countless numbers in
northeastern Nebraska. Very few fields of corn and the cereal grains
escaped some damage. Some fields were entirely destroyed, while
others were hurt to the amount of from ten to seventy-five per cent.
One field of corn northwest of Dakota City was almost literally covered
with locusts, and there the indications were that not a stalk would
escape. After, and about the time the corn was up, the Yellow-headed
Blackbirds in large numbers made this field their feeding ground.
Visiting the field frequently, I could see a gradual diminution of the
number of the locusts. Other birds, especially the Plovers, helped the
Yellow-heads; and, although some of the corn had to be replanted once,
yet it was the birds that made the crop that was raised possible at all.
During the same season I visited Pigeon Creek valley, in this county,
and T found among the eaten-up wheat fields one where the damage
done was not over five per cent. The Irishman who pointed it out to me
ascribed it to the work of the birds, chief among svhich were the Black-
bird and Plover, with a few Quail and Prairie Chickens.

Professor Aughey speaks of a locality where, on several
old fields, locusts hatched to the number of about three hun-
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dred to the square foot. Birds soon found them, and the
ground was frequented by Blackbirds, Plover, Curlews,
Prairie Chickens and small land birds. Long before the
middle of June most of the locusts had disappeared. In
1886 locusts, he says, invaded Cedar and Dixon counties in
swarms that darkened the sun. Nevertheless, at one point
under observation the great number of birds that attacked
these inseets very materially lessened their numbers. In
1869 more than ninety per cent. of the locusts in one
neighborhood were destroyed, apparently by birds, in one
week. Other experiences are given, and several interesting
letters from farmers are published, one of which follows : —

DEAR Sik:—In answer to your question about the birds and the
locusts, I must say this: every farmer that shoots birds must be a fool.
I had wheat this last spring on new breaking. The grasshoppers came
out apparently as thick as the wheat itself, and indeed much thicker. I
gave up that field for lost. Just then great numbers of Plover came,
and flocks of Blackbirds and some Quail, and commenced feeding on
this field. They cleaned out the locusts so well that I had at least
three-fourths of a crop, and I know that without the birds I would not
have had any. I know other farmers whose wheat was saved in the
same way. S. E. GOODMORE.

FreEMoNT, NEB.

Another farmer wrote that the locusts hatched in immense
numbers in his corn fields, but flocks of Blackbirds came and
destroyed the insects, so that he raised a good crop. In an-
other case, related by State Senator Crawford, a wheat field
was swept clean by the locusts when the wheat was about
two inches high; but flocks of Blackbirds came and de-
voured the locusts, and the wheat sprang up again and made
a good crop. The members of the United States Entomo-
logical Commission were much impressed with the value of
birds as locust destroyers. They said that the ocular dem-
onstration of the usefulness of birds as insect destroyers was
“so full and complete that it was impossible to entertain any
doubt on this point.” In one instance a farmer took one
of the members of the commission out into the field, to
show him how nuwerously the young locusts were hatching.
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When they arrived, the insects had disappeared from the
place where they had been so abundant in the morning.
The statement by the tamily that a flock of Blackbirds had
been there during the farmer’s absence solved the mystery.
In another instance a garden was attacked by an innumer-
able host of little locusts. The owner battled bravely with
them for awhile, but at last, giving up in despair, sat down
to watch the destruction of his vegetables and flowers, when
suddenly a flock of Blackbirds alighted on the young cot-
tonwoods he had planted in his yard. Having chirped a
song, as if to cheer him, they flew into the garden; when
they left, an hour or so later, the dreaded “hoppers” were
gone, and his garden was saved.!

A severe outbreak of the forest tent caterpillar (Malaco-
soma disstria) occurred in New York and some of the New
England States in 1897-98. Thousands of acres of wood-
land were devastated, great damage was done to the sugar-
maple orchards of New York and Vermont, and the injury
extended into Massachusetts. Birds and other natural ene-
mies attacked the caterpillars vigorously in many localities,
and by the year 1900 the plague had been reduced so that
the injury was no longer scen. Miss Mary B. Sherman of
Ogdensburg, N. Y., wrote on May 18 of that year that the
town was then fiill of birds which were feeding on the cater-
pillars. There had been numerous Warblers in the maples,
and the Orioles, Sparrows, Robins, Cedar Birds, several
species of Warblers, and probably the House Wren, were
killing caterpillars. Birds were reported in large numbers
in the county. On May 26 she wrote again, stating that
there were practically no caterpillars left, cold weather hav-
ing killed many, and the birds apparently having destroyed
the remainder.?

The good accomplished by birds in quelling great insect in-
vasions should be patent to all, but very few people realize
what the birds are doing. Many Nebraskans failed to notice

! First Report of the United States Entomological Commission. Riley, Pack-

ard, and Thomas. 1877, pp. 333, 336, 338-341.
z Report on the Injurious and Other Insects of the State of New York, by

E. P. Felt, 1900, p. 1019.
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that birds were feeding on the locusts until Professor Aughey
called their attention to this fact by articles published in the
press.

Birds are doing the same kind of work in Massachusetts
to-day, in repressing smaller outbreaks of common insects.
Had we more observing people to record such services, their
amount and variety probably would astound us. Professor
Beal saw a family of Rose-breasted Grosbeaks clear the potato
beetles from a potato patch of about one-fourth of an acre.
Mr. E. W. Wood of West Newton, a well-known horticultur-
ist, informed me that during one season, when the spring can-
kerworms ( Paleacrita vernata) became quite numerous in his
orchard, a pair of Baltimore Orioles appeared, built a nest
near by, and fed daily upon the cankerworms. This they
continued to do assiduously ; by the time the young birds
were hatched, the numbers of the worms were considerably
reduced. The birds then redoubled their diligence, carry-
ing ten or eleven worms to the nest at once. Soon the
cankerworms had disappeared, and there has been no trouble
from them for many years.

Instances were recorded during the first State campaign
against the gipsy moth, from 1890 to 1895, where small
isolated moth colonies appeared to have been suppressed
and even annihilated by birds. A serious outbreak was
discovered in Georgetown, Mass., in 1899. It bad been in
existence for a long time, but its spread had evidently been
limited by the great number of birds that were feeding there
on all forms of the moth. Several months later the State
abandoned the work against the moth, and little hope was
entertained that anything more than a severe check had been
given the insect in Georgetown. Nevertheless, in the six
years that have since elapsed comparatively few moths have
been found in that locality. The most feasible explanation
of this seems to be that up to 1906 the birds have kept the
numbers of the moths below the point where they can do
appreciable injury.

I have had several opportunities, within the last fifteen
years, to watch the checking of insect uprisings by birds.
One morning in the fall of 1904 I noticed in some poplar
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trees near the shore of the Musketaquid a small flock of
Myrtle and Black-poll Warblers, busily feeding on a swarm
of plant lice. There were not more than fifteen birds. The
insects were mainly imagoes, and some of them were flying.
The birds were pursuing these through the air, but were also
seeking those that remained on the trunks and branches. I
watched these birds
for some time, noted
their activity, and
then passed on, but "h"\,u { 4 :]\\fw;.‘:, \
returned and ob- . __.Af% %(’:}‘N WAk g@\\\?\ﬁ\:}{\n‘\‘iﬂf\}\\
served their move- ) , & L o
ments quite closely d ‘

at intervals all day.
Toward night some
of the insects had
scattered to neigh-
boring trees, and a
few of the birds
were pursuing them
there; but most of
the latter remained
at or about the place
where the aphis
swarm was first seen, and they were still there at sundown.
The swarm decreased rapidly all day, until just before sunset
it was difficult to find even a few specimens of the insect.
The birds remained until it was nearly dark, for they were
still finding a few insects on the higher branches. The plant
lice T had secured for identification were destroyed or lib-
erated during the night, probably by a deer mouse which
frequented the camp ; so the next morning at sunrise 1 went
to the trees to look for more specimens. The birds, how-
ever, were there before me, and I was unable to find a single
aphis on the trees. The last bird to linger was more suc-
cessful than I, for it was still finding a few ; but it soon gave
up the effort, and left for more fruitful fields. Probably a
fow insects escaped by flight ; but in examining the locality
in 1905 I could not find one. The apparently complete

AT

Fig. 20.— Warblers destroying a swarm of plant lice.
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destruction of these insects may have been due in part to
the hard winter that ensued, but the effect produced by the
birds was most obvious.

Such instances of the quelling of insect outbreaks by birds
are noticeable, but the regulative influence steadily and
perennially exerted by them, which tends to keep hundreds
of species of injurious insects below the point where their
injury to trees and plants would become apparent, is very
seldom appreciated.

THE INCREASE OF INJURIOUS INSECTS FOLLOWING
THE DESTRUCTION OF BIRDS.

Many cases have been noted where the destruction of birds
has been followed by an immediate increase in the numbers
of injurious insects. Frederick the Great, king of Prussia,
being particularly fond of cherries, was annoyed to see that
the Sparrows were destroying his favorite fruit. An edict
was issued ordering Sparrow extermination. All the re-
sources of the fowler were brought to bear, and the cam-
paign was so successful that not only were the Sparrows
destroyed, but many other birds were either killed or driven
away by the extraordinary measures taken against the Spar-
rows. Within two years cherries and most other fruits were
wanting. The trees were defoliated by caterpillars and other
insects, and the great Frederick, seeing his error, imported
Sparrows at considerable expense to take the place of the
birds that had been killed.!

In the year 1798 the forests in Saxony and Brandenburg
were attacked by a general mortality. The greater part of
the trees, especially the firs and pines, died as if struck at
the roots by some secret malady. The foliage was not de-
voured by caterpillars ; the trees perished without showing
any signs of external disease. This calamity became so gen-
eral that the regency of Saxony sent naturalists and skillful
foresters to find out the cause. They soon found it in the
multiplication of one of the lepidopterous insects, which in
its larval state fed within the tree upon the wood. When-

1 Agricultural Value of Birds, by E. A. Samuels. Annual Report of the Mas-
sachusetts State Board of Agriculture, 1865-66, pp. 116, 117,
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ever any bough of the fir or the pine was broken this insect
was found within it, and had often hollowed it out even to the
bark. The naturalists reported that apparently the extraor-
dinary increase of the insect was owing to the entire dis-
appearance of several species of Woodpecker and Titmouse,
which had not been seen in the forest for some years.!

In 1858 Kearly wrote to the Entomologists’ Intelligencer
that a friend who had been spending a short time in Belgium
informed him that in the previous year Sparrows and other
birds had appeared in the park at Brussels in unusual num-
bers. These birds probably were attracted by an unusual
supply of insect food; but complaint was made of the
Sparrows as a nuisance, and their destruction was ordered.
“But,” says Kearly, “it now turns out that in exterminat-
ing the birds the park goers have got rid of one evil only
to entail upon themselves a greater. Throughout the past
summer the place has swarmed with insect pests.” He says
also that the larva of the gipsy moth stripped nearly all of
the trees of their foliage, and was one of the chief offenders.
He adds that, had the authorities known what Kirby and
Spence say on this subject (regarding the destruction of
this insect by birds in Brussels in 1826), they would have
remained guiltless of killing their feathered protectors.

During the year 1861 the harvests of France gave an un-
usually poor return, and a commission to investigate the
cause of the deficiency was appointed at the instance of the
Minister of Agriculture.? The commission took counsel
of experienced naturalists, St. Hilaire, Prevost, and others.
By this commission the deficiency was attributed in a great
degree to the ravages of insects which it is the function of
certain birds to check.

It seems that the French people had been killing and
eating not merely the game birds, but the smaller birds
as well. Insect-eating birds had been shot, snared, and
trapped throughout the country. Fruit-cating and grain-
eating species especially had been persecuted. Birds’ eggs

1 Utility of Birds, by Wilson Flagg. Annual Report of the Massachusetts

State Board of Agriculture, 1861, pp. 66, 67.
2 Notes on the Progress of Agricultural Science, by David A. Wells. Report

of the United States Commissioner of Patents, 1861, pp. 322, 323.



74 USEFUL BIRDS.

had been taken in immense numbers. A single child had
been known to come in at night with a hundred eggs, and
the number of birds’ eggs destroyed in the country each year
was estimated at eighty to one hundred millions. Before
such persecution the birds were actually dying out. Some
species had already disappeared, and others were rapidly
diminishing. As an apparent result of the destruction of
birds, the vines, the fruit trees, the forest trees, and the
grain in the fields, had suffered much from the attacks of
destructive insects, that had increased as a result of the dis-
turbance of nature’s balance caused by the decrease of birds.
In one department of the cast of France the value of the wheat
destroyed by insects in a single season was estimated at five
million francs. It was concluded that by no agency save that
of little birds could the ravages of insects be kept down.
The commission called for prompt and energetic remedies,
and suggested that the teachers and clergy should endeavor
to put the matter in its proper light before the people.

In 1895 I received a letter from Mons. J. O. Clercy,
secretary of the Society of Natural Sciences, Ekaterinburg,
Russian Siberia, in which he stated that the ravages of two
species of cutworms and some ten species of locusts had con-
tributed (together with the want of rain) to produce a famine
in that region. One of the evident causes which permitted
such a numerous propagation of insect pests was, he said,
the almost complete destruction of birds, most of-which had
been killed and sent abroad by wagonloads for ladies’ hats.
A law for the protection of birds was then enacted, and, said
M. Clercy, “The poor little creatures are doing their best
to reoccupy their old places in the woods and gardens.” The
reoccupation, however, did not go on as rapidly as did the
destruction.!

Mr. R. E. Turner, in an important paper upon insects,
read before an agricultural conference at Mackay, Queens-
land, stated that he considered that the decrease of insectiv-
orous birds, owing to their indiscriminate shooting by the
Kanakas on the plantations, had a great deal to do with the

! The Gipsy Moth, by E. H. Forbush and C. H. Fernald, p. 206. Published
by the Massachusetts State Board of Agriculture, 1896.
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increase of the sugar-cane insects, particularly white grubs,
which were then so abundant.!? A similar effect was observed
by the early settlers of America to follow the shooting of
the birds which attacked their crops. IKalm states, in his
Travels in America, that in 1749, after a great destruction
among the Crows and Blackbirds for a legal reward of three
pence per dozen, the northern States experienced a complete
loss of their grass and grain crops. The colonists were
obliged to import hay from Kngland to feed their cattle.
The greatest losses from the ravages of the Rocky Mountain
locust were coincident with, or followed soon after, the de-
struction by the people of countless thousands of Blackbirds,
Prairie Chickens, Quail, Upland Plover, Curlew, and other
birds. This coincidence seems significant, at least.

Professor Aughey tells how this slaughter was accom-
plished. He says that the Blackbirds and many other birds
decreased greatly in Nebraska in the twelve years previous
to 1877. He first went to the State in 1864. He never saw
the Blackbirds so abundant as they were during 1865 over
eastern Nebraska. Vast numbers of them were poisoned
around the corn fields in spring and fall during the twelve
years, so that often they were gathered and. thrown into
piles. This was done in the belief that the Blackbirds were
damaging the crops, especially the corn. ~ Great numbers of
birds of other species were destroyed at the same time. A
single grain of corn soaked with strychnine would suffice to
kill a bird. In one autumn, in Dakota County alone, not
less than thirty thousand birds must have been destroyed in
this way. Regarding this slaughter he wrote : —

Supposing that each of these birds averaged eating one hundred and
fifty insects each day, we then have the enormous number of onc hun-
dred and thirty-five million insects saved in this one county in one
month that ought to have been destroyed through the influence of birds.
When we reflect, further, that many of these birds were migratory, and
that they helped to keep down the increase of insects in distant regions,
the harm that their destruction did is beyond calculation. The killing
of such birds is no local loss; it is a national, a continental loss.?

1 Insect Life, by Riley and Howard. 1894, Vol. VI, No. ‘.1, p. 333. :
2 First Report of the United States Entomological Commission. Riley, Pack-

ard, and Thomas. 1877, pp. 343, 344.
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Professor Aughey gathered statistics regarding the killing
of Quail and Prairie Chickens for the market during this
period, and concluded that in thirty counties the average
yearly slaughter of these birds must have been at least five
thousand Quail and ten thousand Prairie Chickens for each
county, or four hundred and fifty thousand birds in all. We
can only conjecture as to how great was the destruction of
other game birds.

The poisoning of birds in the west permitted an increase
of many other insects besides the locusts. A farmer from
Wisconsin informed me that, the Blackbirds in his vicinity
having been Kkilled off, the white grubs increased in number
and destroyed the grass roots, so that he lost four hundred
dollars in one year from this cause.

THE DESTRUCTION OF INJURIOUS MAMMALS BY BIRDS.

The injury to trees and crops by inseéts is not the only
evil that has followed the destruction of birds and other
animals by man. Rapacious birds hold a chief place among
the forces which are appointed to hold in check the gnawing
mammals or rodents, which breed rapidly, and, unless kept -
within bounds, are very destructive to grass fields, crops, and
trees. The great swarms of lemmings which have appeared
from time to time upon the Scandinavian peninsula are his-
torical. Their migrations, during which they destroy the
grass or grain in their path, until finally they reach the sea
and perish in a vain attempt to cross it, have been recorded
often. A similar increase of rodents may take place any-
where whenever their natural enemies are unduly reduced in
numbers. Such cases are on record in England and Scot-
land. In Stowe’s Chronicle, in 1581, it'is stated : —

About Hallontide last past (1580) in the marshes of Danessey Hun-
dred, in a place called South Minster, in the county of Essex, there
sodainlie appeared an infinite number of mice, which overwhelming the
whole earth in the said marshes, did sheare and gnaw the grass by the
rootes, spoyling and tainting the same with their venimous teeth in such
sort, that the cattell which grazed thereon were smitten with a murraine
and died thereof; which vermine by policie of man could not be de-
stroyed, till at the last it came to pass that there flocked together such



PLATE VI.—Field or Meadow Mouse. A prolific and destructive
species, held in check by Hawks and Owls.

PLATE VIL — White-footed or Deer Mouse. A destructive wood
mouse, the increase of which is controlled by Hawks and Owls.
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a number of Owles, as all the shire was able to yield, whereby the
marsh-holders were shortly delivered from the vexation of the said
mice. The like of this was also in Kent.

This reads a little like a fable or legend, and we must be
permitted to doubt the statement as to the cause of the
“murraine ;” but the accuracy of the story, in the main, is
corroborated by the records of later occurrences of a similar
nature in the same region. Childrey also records this occur-
rence in his Britannia Baconica, 1660, p. 14.

Similar “sore plagues of strange mice” were experienced
in Essex again in 1648, near Downham Market, Norfolk, in
1745, and again in Gloucestershire and Hampshire in 1813—
14.1  With regard to Norfolk, the following extract is of
interest : —

Once in about six or seven years, Hilgay, about one thousand acres,
is infested with an incredible number of field mice, which, like locusts,
would devour the corn of every kind. Invariably there follows a pro-
digious flight of Norway Owls, and they tarry until the mice are entirely
destroyed by them.? :

Notwithstanding that both the cause and remedy of these
frequent outbreaks of field mice were apparent, the de-
struction of their natural enemies by man still goes on. In
1875~76 a noted outbreak of mice occurred in the borders of
Roxburghshire, Selkirkshire, and Dumfriesshire, also in parts
of Yorkshire. The abundance of the mice attracted Hawks,
Owls, and foxes in unusual numbers. In 1892 an alarming
increase of these field mice again occurred in the south of
Scotland. In Roxburgh and Dumfries alone the plague was
estimated to have extended over an area of eighty thousand to
ninety thousand acres.® A preponderance of opinion among
farmers was reported, tracing the cause of this outbreak to
the scarcity of Owls, Hawks, weasels, and other so-called
vermin. All these animals, and Crows also, are to be
ranged among the natural enemies of mice. The state-

1 See Journal of the Royal Agricultural Society, 1892, p. 223, and papers there
cited. :

? Gentleman’s Magazine, 1754, Vol. 24, p. 215.

3 Report to the Board of Agriculture on the Plague of Field Mice or Voles in
the South of Scotland, 1892. ’
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ment made by Childrey as to the assemblage of Owls when
the field mice swarmed in Essex in 1580 received confirma-
tion during 1892. Local observers reported that, after the
great increase of voles was noticed, the Short-eared Owl
( Otus brachyotus) became much more numerous on the hill
farms, and that many pairs, contrary to precedent, remained
to breed.

Dr. W. B. Wall expresses the opinion, from his experience
with the pests, that their chief enemies are the Owl and the
Kestrel (a Hawk), which do more to reduce their ranks than
all the traps of the farmers and the “microbes of the scien-
tists” combined. Both farmers and game keepers in England
and Scotland are inclined to regard these birds as vermin, to
be shot at sight.

In some parts of the United States the destruction of the
natural enemies of rodents by man has been so complete that
these animals have greatly increased in numbers. Prairie
hares, or Jack rabbits, as they are called, became so numer-
ous in-some States at times that they could not be kept in
check by ordinary hunting, and the people of whole town-
ships congregated to drive them into great pens, where
thousands were killed with clubs. Gophers or spermophiles
have so incrcased in numbers that they have become pests.
Farmers have been obliged to resort to extraordinary meas-
ures to destroy them. In Montana such large sums were
paid out in six months of 1887 in bounties for the destruc-
tion of ground squirrels or gophers and prairie dogs, that
a special session of the Legislature was called to repeal the
law, lest it should bankrupt the State.

In New England our common hares (miscalled rabbits)
are kept in check in thickly settled regions by hunters; but
the field mice, which are not subject to this check, have
increased so rapidly 4n many localities that during the hard
winters of 1903-04 and 1904-05 thousands of young fruit
trees in the New England States were attacked by them and
ruined. These mice have become so numerous that in some
places young trees cannot be grown unless protected from
them. They also destroy a great quantity of grass and grain,
some small fruif, and vegetables. Unfortunately, the food
habits of these little animals have never been fully studied.



Sereech Owl

PLATE VIII.— A Useful Mouse-eating Owl. (From Warren,
after Audubon.)
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Enough is known, however, to show that they have some
beneficial habits, as well as some injurious ones; but they
constitute a very potential force for harm, on account of their
great fecundity. I do not know how many young our com-
mon species can produce in a year, but two female European
field mice kept in captivity gave birth to thirty-six young
within five months. The tally was ended by the escape of
one of the pair, else there probably would have been re-
corded a still larger number. The interval between the birth
of one litter of young and that of the next was only from
twenty-four to twenty-nine days. This shows the danger
that might easily arise from the unchecked increase of a
creature which, feeding upon both crops and trees, is capable
of unmeasured devastation. It also shows the folly of ex-
tirpating those Hawks and Owls which are known to feed
largely on field mice, for they constitute the only natural
force, that can quickly assemble at a threatened point, for
the reduction of these pests. R

The number of small rodents eaten by the rapacious birds
is almost as remarkable in proportion to their size as is the
number of insects taken by smaller birds. Lord Lilford says
that he has seen a pair of Barn Owls bring food to their
young no less than seventeen times within half an hour,
and that he has fed nine mice in suceession to a young Barn
Owl two-thirds grown.! During the summer of 1890 a pair
of Barn Owls occupied a tower of the Smithsonian building
at Washington. It is the habit of Owls to regurgitate the
indigestible portions of their food. Dr. A. K. Fisher found
the floor strewn with pellets of bones and fur which these
birds and their young had -thrown up. An examination of
two hundred of the pellets gave a total of four hundred and
fifty-four skulls: two hundred and twenty-five of these were
meadow mice ; two, pine mice; one hundred and seventy-
nine, house mice ; twenty, rats; six, jumping mice ; twenty,
shrews; one, a star-nosed mole; and one, a Vesper Spar-
row.2 In my examinations of the stomachs and pellets of

1 An article on the Barmn Owl, by W. B. Tegetmeier. Field, Vol. LXXYV,
No. 1956, June 21, 1890, p. 906.

* The Hawks and Owls of the United States, by Dr. A. K. Fisher. United
States Department of Agriculture, 1893.
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small Owls I have almost invariably found that the food
consisted very largely of field mice and wood mice, with a
few shrews, and rarely a bird or two. Several species of
Hawks seem to feed almost entirely on field mice, small
reptiles, batrachians, and insects.

The young of Hawks and Owls remain a long time in the
nest, and require a great quantity of food. They probably
tax the resources of the parent birds excessively in the effort
to find enough food for them ; hence some species are forced
to commit depredations on the poultry yard, while a few kill
birds and poultry from choice. But most of these birds are,
on the whole, useful to the farmer. Dr. Fisher, having ex-
amined the contents of two thousand six hundred and ninety
stomachs of Hawks and Owls from various parts of the United
States, and collected the evidence of many observers, con-
cludes that Owls are among the most beneficial of all birds ;
and that Hawks, with possibly one or two exceptions, are in
some degree beneficial to the farmer.

THE VALUE OF WATER-BIRDS AND SHORE BIRDS.

Many shore birds are to some extent insectivorous. Many
Gulls and Terns might be reckoned among the friends of the
farmer, were they fully protected by law and public senti-
ment, as they now are in some countries and in some west-
ern localities in our own country. But here they have been
so persecuted that they usually keep well away from the
vieinity of field and farm. Even as it is, however, they ren-
der some service to man. Certain water-birds are useful to
navigators, fishermen, and pilots. In thick summer weather
the appearance of Terns or Gulls in numbers, or the sound
of their clamorous voices, gives warning to the mariner that
he is nearing the rocks on which they breed. Shore fisher-
men enshrouded in fog can tell the direction of the islands
on which the birds live by watching their undeviating flight
homeward with food for their young. The keen senses of
sea birds enable them to head direct for their nests, even in
dense mist. Fishermen often discover schools of fish by
watching the sea birds, that, like the larger fish, pursue the
small fry.



PLATE IX.—Regurgitated Owl ,Pellets. These pellets, composed
of bones and fur, also feathers of a Robin, were left near author’s
house by Secreech Owls.
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PLATE X.— The Same Pellets, dissected. The fur is‘shown in &
pile on the right, and, on the left, portions of skulls and other
bones of mice, shrews, and moles, eaten by the Owls.
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Navigators approaching their home port during seasons
of bird migration welcome the appearance of familiar land
birds which are seen while land is still far out of sight. Mr.
Frank M. Chapman has shown, in an interesting paper on
the ornithology of the first voyage of Columbus, that we
possibly owe the discovery of America by Columbus to the
fact that he happened to approach the land at the right time
and place to cross the line of the fall flight of land birds that
were going from the Bermudas to the Bahamas and Antilles.
The discouraged seamen were on the verge of mutiny, and
might have compelled Columbus to return to Spain, had not
small land birds come aboard unwearied and singing. The
course of the vessel was changed to correspond with the
direction of their flight, and the voyage was thus shortened
two hundred miles and pursued to its end.!

The well-known services of Vultures, which destroy gar-
bage and carrion in the tropics, have no real counterpart in
the north. Crows are of some use, but Gulls and other
water-birds are most valuable to man in this respect, in that
they devour the garbage and refuse that are cast into harbors
and arms of the sea, thus undoubtedly preventing the pollu-
tion of many bays and beaches by floating filth and refuse
from great cities.

Sea birds must be reckoned among the chief agencies which
have rendered many rocky or sandy islands fit for human
habitation. The service performed by birds in fertilizing,
soil-building, and seed-sowing on many barren islands has
entitled our feathered friends to the gratitude of many a
shipwrecked sailor, who must else have ‘perished miserably
on barren, storm-beaten shores.

THE COMMERCIAL VALUE OF BIRDS.

In all the foregoing we have considered mainly “the good
offices that birds voluntarily take upon themselves in our
service.” We have yet to take into account the tax which
we impose upon them for our own revenue of profit or
pléasure, — a tax which we collect unsparingly, and with the
strong hand of force.

1 Papers presented at the World’s Congress on Ornithology, 1896, pp. 181-185.
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This tribute of flesh, blood, and feather is levied largely
upon those orders of birds which in domestication become
poultry, and in the wild state are known as game birds ; but
many small land birds have become vietims of man’s greed,
and the sea birds have been forced to contribute to his food
supply:

The eggs of certain Gulls, Terns, Herons, Murres, and
Ducks that breed in large colonies find a ready sale in the
market, or furnish a part of the food supply of the people
who live near these breeding places. Wholesale egging was
carried on along the coast of Massachusetts and other New
England States, until the Gulls and Terns were in most cases
driven away from their breeding places. The inhabitants
along the shores of the southern States, as well as those
on the Pacific coast, gathered the eggs of the sea birds by
boatloads for many years. For nearly fifty years Murres’
eggs were collected on the Farallone. Islands and shipped
to the San Francisco market. It is said that in 1854 more
than five hundred thousand eggs were sold there in less than
two months, This must have been an important item in the
food supply of the young and growing city. Mr. H. W.
Elliot mentions that on the occasion of his first visit to
Walrus Island in the Behring Sea six men loaded a badarrah,
carrying four tons, to the water’s edge with Murres’ eggs.
On Laysan, one of the Hawaiian Islands, there is a great
breeding place of an Albatross (Diomedea vmmutabilis).
Such immense quantities of their eggs have been gathered
that cars have been loaded with them.! All this egg collect-
ing, however, should be stopped, for it tends to exterminate
the birds, and all the eggs needed for human consumption
can be produced by poultry.

Sea birds which breed on isolated islands or barren shores
feed mainly on animal food, which they get from the sea.
Guano consists of the excreta and ejecta of sea birds, mixed
with the remains of birds, fish, and other animals. It is found
on the gathering places of these birds. In the rainless lati-

1 A Review of Economic Ornithology in the United States, by Dr. T. S.
Palmer. Yearbook, United States Department of Agriculture, 1899, pp. 271, 272.
See this paper also for an account of the guano trade.



A breeding place of sea birds, where

PLATE XI.— Albatrosses on Laysan Island, H. L.

(Photograph by J. J. Williams, Honolulu.)

cars have been loaded with eggs.
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tudes of the Pacific, near the equator, guano once accumulated
in tremendous deposits. It dried quickly, and where there
were no rains to wash it away it was preserved with most of its
fertilizing constituents intact. The guano found on islands
outside the dry latitudes is of less value, as its nitrogen is
quickly washed out or dissipated. The importance of guano
as a fertilizer was recognized in Peru by the Indians more
than three centuries ago. Under the Incas the birds on the
Chincha Islands were carefully protected, and the deposits
of guano jealously guarded. It is said that the penalty of
death was inflicted on any one who killed birds near these
rocks in the breeding season.

Humboldt, returning from his travels in tropical America
in 1804, carried some samples of guano to Europe, and first
called attention to the value of the deposits of this substance
on the Chincha Islands; but it was nearly forty years later
that guano became a stimulus to intensive agriculture, and
furnished a source of revenue to civilized nations. The vast
deposits on these three islands covered the rocks in some
places to a depth of ninety or one hundred feet. The amount
still undisturbed in 1853 was estimated by the official sur-
veyors of the Peruvian government as twelve million, three
hundred and seventy-six thousand, one hundred tons. Its
use was first attempted in England in 1840 ; at that time the
beds seemed inexhaustible. The guano trade soon became
so important as to be a source of diplomatic correspondence
between nations. It is said to have brought Peru and Chile
to the verge of war. By 1850 the price of Peruvian guano
had advanced in the United States to fifty dollars a ton, and
American enterprise began to seek guano elsewhere.

Americans have since filed with the government claims
to about seventy-five guano islands in the South Pacific or
in the Caribbean Sea. The vast deposits on the Chinchas
are nearly exhausted, and fertilizers are now manufactured to
supply the demand. Undoubtedly, however, the discovery
and use of guano marked the beginning of the present enor-
mous trade in commercial fertilizers. The manurial value
of the phosphoric acid and nitrogen contained in fish has
now become quite generally recognized, and fleets of small
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vessels are employed in seining menhaden and other fish for
use in the manufacture of fertilizers.

Notwithstanding the value of birds to man as destroyers
of insects and vermin, they are killed and utilized by him
in various ways.

The destruction of game birds has been so great in Mas-
sachusetts, and the demand so much in excess of the supply,
that birds are now imported from other States and from
other countries. It is becoming a serious question, with
- those most interested, how we shall so regulate the shooting
of game birds that the supply may be kept up. The game
birds of America have a great intrinsic value as game. The
flesh of many is considered to rank high among delicacies.
The pursuit of these birds has formed a large part of the
occupation of many members of the rural population during
the shooting seasons, and a vast business has grown out of
the traffic in birds’ flesh. An enormous game business has
been carried on by provision dealers in this country, and the
demand for game is continually increasing. Few accurate
statistics of the amount of game sold are obtainable; but
Mr. D. G. Elliot, writing in 1864, states that one dealer in
New York was known to receive twenty tons of Prairie
Chickens in one consignment, and that some of the larger
poultry dealers were estimated to have sold from one hun-
dred and fifty thousand to two hundred thousand game birds
in the course of six months.?

The killing of birds for sport has a certain economic affin-
ity with market hunting, in that it supports a large trade in
guns, ammunition, boats, dogs, and all the tools, appliances,
and impedimenta of the sportsman. It furnishes employment
to guides, dog breakers, and boatmen, and helps support
many country hostelries and seaside hotels. The manufac-
ture of firearms and ammunition for sportsmen has become
a great industry. Altogether, many thousands of men are
dependent for a part of their livelihood on the killing of
game for sport or food, while a still larger army finds its
chief outdoor recreation in the pursuit of game birds. The

! Report of the United States Commissioner of Agriculture, 1864, pp. 383, 384.
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value of game birds to the farmer, epicure, marketman, and
sportsman should insure them the most stringent protection.
Nevertheless, some of the migratory species, through lack
of effectual protection, have already been so reduced in num-
bers that they are no longer of any commercial' importance.

The domestication of birds probably was coincident with
that of animals, and grew from the desire of the primitive
agriculturist to have always at hand a fresh supply of deli-
cate and nutritious animal food. No other animals can ever
be so adapted to the environments of civilization as to fur-
nish us with a similarly valuable supply of both meat and
eggs.

The poultry business of this country has grown to such
importance that the total value of the annual poultry prod-
uct has reached nearly three hundred million dollars. Mas-
sachusetts imported probably about eighteen million dollars’
worth of poultry products in 1903. When we consider that
in all the centuries the work of domestication has included
but a few species, it is evident that the possibilities in this
direction have not been exhausted.

Within the last half-century fashion has been responsible
for the killing of millions of birds for the millinery trade.
This trade is now limited by laws making it illegal to kill or
use most native birds, except game birds, for this purpose.
Instances of the destruction of birds for millinery purposes
will be given in another chapter. The American demand
for feathers for ornamental uses is now largely met by
articles manufactured from the feathers of domestic fowls
and game birds. The demand for Ostrich plumes has re-
sulted in the establishment of a new industry in America, —
the raising of Ostriches.

There has been a growing demand for American song birds
for cage purposes; but this traffic is now prohibited by law.

THE ZASTHETIC, SENTIMENTAL, AND EDUCATIONAL
; VALUE OF BIRDS.
Thus far I have written solely from the standpoint of
“enlightened selfishness,” entertaining no consideration of
the wmsthetic, humane, sentimental, or educational. T have
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attempted to look at birds solely from the utilitarian point
of view, and to demonstrate the fact that their contributions
to man’s welfare have at least a material value. Now let us
turn for a moment from the contemplation of such utility
of birds as money can measure to “some of the higher and
nobler uses which birds subserve to man.” In so doing we
step at once from the beaten path of economic ornithology
into a boundless realm, sacred to art, letters, sentiment,
and poetry on the one hand, while on the other lie the fair
fields in which we may take up, if we will, the fascinating
study of birds, which may end merely in delightful experi-
enees, or lead to the elass room, the museum, the laboratory,
or the eloset of the systematist. Wherever it may lead us,
this phase of our subject is of the highest importance, and
demands the most serious eonsideration. Although presented
last, its benefactions should perhaps come first among the
items which go to make up the sum of our indebtedness to
birds.

The beauty of birds, the music of their songs, the weird
wildness of their calls, the majesty of their soaring flight,
the mystery of their migrations, have ever been subjects of
absorbing interest to poets, artists, and nature lovers every-
where. Prominent among the undying memories of men
are mental pictures of the birds of childhood, their coming
in the spring, their nesting, and their chosen haunts. Many
an exiled emigrant longs in vain to hear again the outpour-
ing melody of the Skylark, as it soars above the fields of*
England. Many a New England boy, shut in by western
mountains, yearns for the bubbling, joyous song of the Bob-
olink in the June meadows. The characters and traits of
birds, their loves and battles, their skill in home building,
their devotion to their young, their habits and ways, —all
are of human interest. Birds have become symbolic of cer-
tain human charaeteristics ; and so the common species have
come to be so interwoven with our art and literature that
their names are household words. What biblical scholar is
not familiar with the birds of the Bible? Shakespearc makes
over six hundred references to birds or bird life.- Much of
the best literature would lose half its charm were it shorn of
poetic allusions to birds.
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Birds often have inspired the poets. Bryant’s lines * To
a Water-fowl,” and Shelley’s “ Skylark,” each exhibit a phase
of such inspiration. These are but instances of the stimu-
lating power exerted on the mind of man by the bird and
its associations. Some of the grandest poems ever written
have been dependent on their authors’ observation of birds
for some touch of nature which has helped to render them
immortal. Thus Gray, in his famed “KElegy written in a
Country Churchyard”: —

The breezy call of incense-breathing morn,

The Swallow twittering from the straw-built shed,
The Cock’s shrill clarion, or the echoing horn,

No more shall rouse them from their lowly bed.

Who, reared in a country home, can fail, as he reads
these lines, to recall the twittering of the Swallows under
the spreading rafters in the cool of early morning? The
mental contemplation of that peaceful pastoral scene, the
train of tender recollections of the time of youth and inno-
cence, all tending toward better impulses and higher aspira-
tions, are largely due to the mention of the familiar bird in
its association with the home of childhood. Is not literature
the richer for the following lines of Longfellow in his “Birds
of Passage ”?

Above, in the light

Of the star-lit night,

Swift birds of passage wing their flight
Through the dewy atmosphere.

I hear the beat

Of their pinions fleet,

As from the land of snow and sleet
They seek a southern lea.

How much of life and color the presence of birds adds to
the landscape! The artist appreciates this. What marine
view is complete without its Gulls in flight? How much a
flock of wild-fowl adds to a lake or river scene !

Birds are a special boon to child life, and a never-ending
source of entertainment to many children who live upon
isolated farms, where the observation of birds’ habits adds
greatly to the rational enjoyment of existence.

It is not a far cry from the poet to the philosopher, and
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he also sees a value in birds for the opportunity they afford
for the culture of the intellect. Every page of the book of
nature is educational. But, as Dr. Coues says, there is no
fairer or more fascinating page than that devoted to the life
history of a bird. The systematic study of birds develops
both the observational faculties and the analytical qualities
of the mind. The study of the living bird afield is rejuve-
nating to both mind and body. The outdoor use of eye, ear,
and limb, necessitated by field work, tends to fit both the
body and mind of the student for the practical work of life,
for it develops both members and faculties. It brings one
into contact with nature, — out into the sunlight, where balmy-
airs stir the whispering pines, or fresh breezes ripple the blue
water. There is no purer joy in life than that which may
come to all who, rising in the dusk of early morning, wel-
come the approach of day with all its bird voices. The nature
lover who listens to the song of the Wood Thrush at dawn
— an anthem of calm, serene, spiritual joy, sounding through
the dim woods —hears it with feelings akin to those of the
devotee whose being is thrilled by the grand and sacred music
of the sanctuary. And he who, in the still forest at even-
ing, harkens to the exquisite notes of the Hermit, — that
voice of nature, expressing in sweet cadences her pathos and
her ineffable mystery, — experiences amid the falling shades
of night emotions which must humble, chasten, and purify
even the most upright and virtuous of men.

The uplifting influence that birds may thus exert upon the
lives of men constitutes to many their greatest value and
charm. A growing appreciation of the @sthetic and the edu-
cational value of birds has sent many cultured folk to the
woods, fields, and shores. People are turning toward nature
study, and the observation of birds in the field is one of the
most popular manifestations of an increased and abiding in-
terest in nature. To the utilitarian this movement has an
economic aspect. Students who have become familiar with
the common birds of their own vicinity long for new fields
and new birds. Leta well-known writer describe in print any
locality in Massachusetts where rare or interesting birds are
to be found, and soon some of his readers will be upon the
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ground. This travelling about of those in search of birds bids
fair eventually to assume considerable proportions, and can-
not fail to be of some pecuniary importance to transportation
companies, as well as to those who minister to the wants of
man and beast. Many people prefer to spend their vacations
in localities where both the larger and smaller birds are plen-
tiful. Thus the esthetic value of the soaring Hawk or the
wading IHeron becomes of practical importance to the farmer
and hotel keeper who are looking for summer boarders.
People of means are fully sensible of the many advantages
of life in the country, and are making homes for themselves
on our farms. But a merchant prince who established such
a home found his enjoyment of the place greatly abridged by
the scarcity of birds. With the growing interest in birds,
towns or localities where birds are plentiful will have an
added value as places of residence.

Possibly, however, the greatest boon that the study of
birds can confer upon man is seen in the power of the bird
lover to keep his spirit young. One who in his early years
is attracted to the study of birds will find that with them he
always renews his youth. Each spring the awakening year
encompasses him with a flood of joyous bird life. ~Old friends
are they who greet him, and they come as in the days of
childhood, bringing tidings of good cheer. Thus it is ever.
Years roll on, youth passes, the homes and woods of our-
childhood disappear, the head becomes bowed with sorrow
and frosted by the snows of time, the strong hand trembles,
the friends of youth pass away ; but with each returning spring
the old familiar bird songs of our childhood come back to
us, still unchanged by the passing years. The birds turn
back, for us, the flight of time. Their songs are voices
from our vanished youth. Let us, then, teach our children
to love and protect the birds, that these familiar friends of
their childhood may remain to cheer them with song and
beauty, when, toward the sunset of life, the shadows will
grow long upon the pathway.
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CHAPTER IL

THE UTILITY OF BIRDS IN WOODLANDS.

Massachusetts contains very little land that can be digni-
fied by the name of forest. She has practically no forests
such as are cared for by European States, nor has she any
extensive primeval wilderness of trees such as still exist on
some western mountain ranges; nevertheless, a large area
of the State is forested with coppice growth or seedling
trees, which are usually allowed to grow from thirty to fifty
years, and are then cut for either firewood or lumber.

While this large area of woodland produces comparatively
little valuable timber, its aggregate value, as estimated in
the census of 1895, is twenty-three million, nine hundred
and thirty-six thousand, three hundred and sixty-two dol-
lars. Tt is no exaggeration to say that for the preservation
of this great woodland estate from the ravages of insects we
are largely indebted to birds. The service that birds per-
form in protecting woodland trees is more nearly indispen-
sable to man than any other benefit they confer on him ; for
the money value of forest trees, while large in the aggre-
gate, is not ordinarily great enough to pay the owners to
protect them against their many enemies, even if this were
possible. The little things of life are the most difficult for
man to control. The wild animals and venomous serpents
of the woods he may exterminate; but insects, which are
even more dangerous to human life or property, will still
possess the land. Were the natural enemies of forest in-
sects annihilated, every tree in our woods would be threat-
ened with destruction, and man would be powerless to
prevent the calamity. He might make shift to save some
orchard or shade trees; he might find means to raise some
garden crops; but the protection of all the trees in all the
woods would be beyond his powers. Yet this herculean task
ordinarily is accomplished as a matter of course by birds and
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other insectivorous creatures, without trouble or expense to
man, and without appreciable injury to his great woodland
interests.

Birds attain their greatest usefulness in the woods, mainly
because the conditions there closely approach the natural,
and organic nature has an opportunity to adjust her balances
without much human interference. Man may be supreme in
the garden, field, or orchard, but in the woods nature reigns.
There her laws, unhampered, operate for the good of her
children.

THE RELATIONS OF THE BIRD TO THE TREE.

A mere glance at the economy of the forest shows us a
series of interrelations and interdependences existing be-
tween the bird and the tree. Mr. Frank M. Chapman thus
indicates tersely and clearly the nature of these relations : —

Between birds and forests there exist what may be termed primeval,
economic relations. Certain forest trees have their natural insect foes,
to which they furnish food and shelter; and these insects, in turn, have
their natural enemies among the birds, to which the trees also give a
home. Iere, then, we have an undisturbed set of economic relations :
(1) the tree; (2) the insect, which lives in the tree, preys upon it, and
may assist in the fertilization of its blossoms; (38) the bird, which also
finds a home in the ‘tree, and, feeding upon insects, prevents their un-
due increase. IHence it follows that the existence of each one of these
forms of life is dependent upon the existence of the other. Birds are
not only essential to the welfare of the tree, but the tree is necessary to
the life of the bird. Consequently, there has been established what is
termed “a balance of life,” wherein there is the most delicate adjust-
ment between the tree, the insect, the bird, and the sum total of the
conditions which go to make up their environment. The more trees,
the greater the number of insects, and hence an increase not only in
food supply for the birds, but an increase in the number of nesting
sites.!

Nearly all the wood birds are dependent upon trees.
Destroy the trees, and some of the insects might find new
food in the crops of the farmer, but the birds lose their home

1 The Economic Value of Birds to the State, by Frank M. Chapman. Sev-
enth Annual Report of the Forest, Fish and Game Commission of New York
State, 1903, p. 6.
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when the tree falls. ILacking the nesting sites, protection,
and shelter once afforded them among the trees, they must
find other shelter, or perish. The interests of birds and
trees are identical, and each must protect the other for the
good of all. Birds are conspicuously useful in distributing
the seed, and in planting, pruning, and protecting the trees.

THE FOREST PLANTERS.

If we take a white pine cone, containing seeds, break it
open and examine a seed, we find that it is enveloped in a
membrane with a wing-like appendage. Now take the seed
and toss it into the air, and it will descend to the ground with
a rotary motion, like that of a pickerel
spoon when drawn through the water.
As the seed descends, its wing in rotat-

Fig.80.—Thewingedseed ing forms a spiral plane at an angle with
of the white pine. . . . .
the direction of its descent, serving as
a parachute to sustain it in the air. If there is the slightest
breeze, the seed floats off upon it and descends diagonally
to the ground. The phenomenon is much the same as that
observed in falling seeds of the ash and some other deciduous
trees. Such seeds are winged, like the pine seed, for dis-
- tribution.  Although they will not float on a gentle breeze,
like thistle or dandelion seeds, still, in a strong wind they
are carried fifteen or twenty rods, or more. When pine
seeds fall to the ground they soon separate from their wings.
A heavy washing rain or the foot of some animal may bury
them with earth mould, or falling leaves may cover them,
and the planting is done. Should they fall upon the surface
of a lake, the gentle breeze would waft them along over the
surface, like a fleet of little boats, to islands or distant shores ;
should they fall upon a stream, they would float away with
the current.

Although the seeds of many forest trees do not grow their
own wings, we find them as widely distributed as the seeds
of the pine. Notice the distribution of the wild cherry along
the roadsides. In spring we see here and there, on bushes
or trees, the webs of the tent caterpillar. They are usually
found upon the apple and wild cherry; and if, late in May,
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we search woods and fields, along walls and on bushy hill-
sides, we may be surprised in certain years to ﬁn(i wild
cherry trees everywhere. When they are rendered conspic-
uous by the caterpillar webs they bear, we see how they are
scattered through the woods, where birds that fed upon the
fruit dropped the stones as they flew. It is a law of nature
that the destroyer of the fruit is also the distributer of the
seed.

When first I found the nest of the Wood Thrush, some
thirty-five years ago, I noticed that after the young had flown,
a little heap of cherry stones, polished clean and white, was
left in the nest. I did not know at the time how the birds
were able to do this. On Oct. 21, 1896, Mr. Thomas
Proctor wrote me that he had seen similar collections of
cherry stones in the nests of the Wood Thrush, and that by
keeping individuals of the species in captivity he had learned
that they swallowed cherries whole, taking several in suc-
cession and at almost regular intervals; and that, prior to
the next feeding, they expelled the polished stones by the
mouth. This is a provision of nature for the distribution
of the cherry tree. The pits found in the nest were prob-
ably left there by the young birds just before leaving the
nest; but after the birds have flown it is not probable that
many pits are left together in the same place except when
the birds are at roost. The cherry stones found by Mr.
Proctor in the nest were, he said, probably such as are known
to botanists as “escapes,” or varieties which have escaped
from cultivation. Much of the planting of such trees is due,
no doubt, to birds; but wild cherry pits are oftener planted
by their agency. Mr. Proctor wrote that he had kept
several hundred birds of different species, and that he had
come to the conclusion, from observation of their feeding
habits, that other Thrushes and Warblers in general reject the
larger indigestible portions of their food in this-way.

Mr. Proctor has since then published in The Auk the
results of his observations on this subject. The seeds of
berries are often expelled or excreted with their vitality
unimpaired. Thus birds are instrumental in extending the
growth of the woodlands and thickets in which they dwell.
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One day I noticed a young pine growing some ten feet
from the ground in the fork of a maple by the roadside.
There were no other pines near. What planted it there?
This was merely an illustration of the fact that tree seeds
are furnished with transportation by the wings or legs of
animals that feed upon them.

The Jays alight in the tree top; each Jay breaks off an
acorn with his feet, hammers it open with his beak, and eats
the kernel on the spot, or carries it off to some hiding place,

¢ % Jotx
\ L

e o
it TSNS 24
SR U . = T

/

-

Fig. 31.— A forest planter, The Blue Jay lends wings to the acorn.

sometimes dropping it from the tree or while flying, appar-
ently by accident or for no purpose except perhaps to hear it
strike the earth. A sudden fright will cause a bird to drop
whatever food it may be carrying. Such acorns are usually
left where they happen to fall.

We cannot study the relations of birds to the forest with-
out noting also the important part that squirrels take in tree
planting. In the autumn of 1897 the mast crop was light in
some sections of eastern Massachusetts, but here and there
an oak tree was found which bore a good crop. Such trees
were soon discovered by the Jays and squirrels, several of
which might be seen gathering the acorns from each tree.
The ground squirrels work in pairs, as do the squirrels of
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the Pacific coast, one climbing the tree and throwing the
acorns down to the other.

Jays, Crows, and squirrels seem to have a mania for distrib-
uting and hiding things. T recall an old shellbark hickory
by a farmhouse door, the crevices of its ragged bark orna-
mented with walnuts, tucked in here and there all over the
trunk. Any one watching the Jays and squirrels in the fall
will find them filling crevices with nuts or seeds, dropping
nuts, acorns, corn, and other things into cavities and hollows
in the trees, or burying them in the leaf mould on the
ground.

I once watched a Crow killing a large, brightly colored
beetle, probably Calosoma scrutator, which it buried care-
fully beneath a tuft of grass. Returning a few moments
later, the sable bird unearthed the brilliant insect, carried it
away and buried it in another place. In a pine wood in
Medford, on April 16, 1897, several Crows flew from the
ground. Here, under the pines, an interrupted feast was
found. Crows, Jays, and squirrels had been digging out
stores of acorns which probably had been buried there the
previous fall. The interrupted diggers had left six acorns
which they had dug from one hole; others were partly
unearthed.

It is said that squirrels bite off the germ ends of the acorns
before burying them. This habit has never come under my
observation. These acorns not only had their germ ends
intact, but seven of them had sprouted. One had sent the
tap root down four inches into the mould. They had been
carefully set with the points downward, as if by a squirrel,
and at just the right depth for planting. A man could not
have done it better. They were deeply covered with light
mould and pine needles. Some of the digging looked like
the work of squirrels, but marks on some of the acorns were
apparently made by the beak of a bird. A gray squirrel
was seen near by. Had its feast been interrupted by the
Crows, or had all been at work together? How could the
Crow know that the acorns lay buried just there? Did he
remember that he planted them? Had he seen the disturb-
ance of the pine needles, caused by the young sprout? Or
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had he watched the squirrel, and descended to rob it of its
stores? Who is wise enough to interpret the workings of a
Crow’s mind? Who can tell how far its perceptive faculties
will serve, or mark the boundary between instinct and reason?
We may say that some creature had been merely storing up
food against a season of want, and that may be true, but it is
only half the truth. Many of the seeds which are dropped
or hidden by birds and squirrels are never found by them
again. There is an immense amount of vitality in these
animals, which must be expended in some way. When the
red squirrel is not eating, sleeping, providing food for itself,
or getting into some abominable mischief, it is usually scold-
ing or chattering in profane squirrel language at some in-
truder, or busy burying something or digging it up. The
squirrel makes its journeys back and forth, burying acorns,
pine seeds, chestnuts, beech nuts, and hickory nuts in secret
places. One day, however, as it is going its accustomed
way up the walnut tree, a Hawk swoops down, and the
squirrel is no more. That squirrel has stored up a supply
of food which it will never gather. As Thoreau says, it has
planted “a hickory wood for all creation.” That Hawk
has protected the planted seed.

The part ordinarily taken by birds in forest planting is not
so conspicuous as that of the squirrels, but it results in a
wider distribution of seed. The birds and squirrels destroy
a large part of the seed crop, but the trees produce a great
surplus, and the wild creatures plant an abundance of good
seed which they leave to germinate. Thus it is that the
destroyer of the seed disseminates it, and so perpetuates the
tree which furnishes him sustenance.

The Influence exerted by Birds and Squirrels on the Succession of
Forest Trees.

When we cut down an oak or chestnut wood that is com-
posed of old and heavy timber, a pine wood is likely to
spring up in its place, particularly if there are pines near
by ; while if we cut off pines, they are usually succeeded by
a wood composed mainly of deciduous trees, mostly hard
woods, or the nut-bearing or acorn-bearing kinds. Such a
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succession of trees has long been considered by farmers to
be the rule. In other words, in some way there often comes
rotation of crops when wood lots are cut off. This is be-
lieved by some people to be due to the springing up of seed
which has been buried in the ground for many years. When
an oak wood springs up where a pine wood has been cut
away, there is no doubt that it has sprung from seed in the
ground; probably, however, it has not come from seed which
has been buried for many years, but from seed sown by
birds and squirrels within a few years, and which has been
given a new lease of life by the sun’s rays let in by the
removal of the dense foliage from above. All through the
autumn months, when nuts and acorns are plentiful, Jays,
Crows, and squirrels are gathering and storing away the seed
among the pines, where they resort for shelter.

Thousands of Crows will roost in a pine wood for months
during the winter, when the leaves are off the deciduous
trees. The pines then offer the best hiding places for all
woodland creatures. In some of the large Crow roosts among
the pines extensive deposits of various seeds and other mate-
rial ejected by Crows are found. When a pine wood is sur-
rounded by oak and nut trees, when squirrels and Jays
are plentiful, and the trees bear well, quantities of acorns
and nuts will be carried into the pine wood by these crea-
tures and buried beneath the dead “needles” or hidden away
in crevices. Many of these nuts and acorns are dug up
during the winter months, especially by the red squirrel,
but many others are never found.

Note an opening in the pines made by cutting away a few
trees. Here young oaks spring up, and we find oaks and
walnuts in such openings quite as often as we find pines.
Examine the ground under the pines in summer, and you
may find many little oak, walnut, and maple trees coming
up from beneath the pine needles, and you will also find
young pines here and there. All these young trees soon die
in the dense shade of the larger pines.! But let the pine

1 If the lot is not favorably situated, if the woods are very dense, if b.irds and
squirrels are not plentiful, and, above all, if the crop of mast has been light the
year before, there may be no young walnuts and oaks springing up.
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wood be cut off, and if the conditions are favorable, the
young hard-wood trees spring up and flourish. But why do
not pines spring up where pines are cut off ? For this there
are several reasons : (1) pines do not sprout from the stump ;
(2) there is not a crop of pine seed each year, therefore,
when the pine wood is cut there may be little good seed
in the ground; (3) young pines need some shade and pro-
tection, and if the larger trees are all cut down, many of
the young pines may die when exposed to the sun. Those
who, with a knowledge of this fact, plant pines on unshaded
ground, usually sow rye or some other cereal with the pines,
so that the quick-growing grain may shade the young plants
for the first year. The shaded trees grow, and in time fur-
nish shade for others, and so the wood extends.

Now let us see why pines sometimes appear where hard
woods have been cut off. This kind of succession is not
common. The trees growing on most wood lots are cut for
cord wood as soon as they are of sufficient size. Immedi-
ately on the opening of the season, sprouts shoot up rapidly
from the hard-wood stumps, choking many young pines.
Still some will live and flourish, and so there comes a mixed
growth of pines and hard-wood trees. This is the character
of much of the wooded region near Boston. But if an oak
or walnut wood is allowed to grow until the trees are old,
and is cut when the roots have lost their vigor, the sprouts,
if they come up at all, are not so vigorous, and the young :
pines have a better opportunity. Where birds and squirrels
are numerous, a considerable part of the fruitage of the pine
is removed by them, and cones or detached seeds are buried
or scattered about, not only among the pines, but among the
hard-wood trees. The winds also scatter pine seed far and
wide among deciduous trees ; so, if there are pines near hard-
wood lots, young pines usually sprout among the hard-wood
trees. 'When an old growth of deciduous woods is cut off,
these young pines, having had a start in the shade, flourish
and afford some shade for still younger seedlings, which
quickly germinate from the seed in the ground; thus occa-
sionally the pines succeed the broad-leaved trees.
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THE TREE PRUNERS.

If the young tree escapes or survives the assaults of its
many enemies, and grows vigorously, it is prone to an over-
production of fruit or leaves. Orchardists and some foresters
practise pruning, and believe that when it is judiciously done
it is good for the tree. Nature has many ways of pruning.
Superfluous buds are nipped off by birds and' squirrels, or
destroyed by insects. When
the sun lies warm in February
and March on wooded hillsides,
the Ruffed Grouse or Partridge .
may be seen “budding” on the
wild apple trees, alders, pop-
lars, and birches. In May the
Rose-breasted Grosbeak and the
Purple Finch attack both buds
and blossowms, scattering snowy
petals far and wide. We have
seen that all trees have numer-
ous insect enemies, which live
upon them ; but most of these
insects, when oceurring in nor-
mal numbers, are either harm- pig. 32.— Ruffed Grouse, “bud-
less or beneficial rather than e
injurious. Their interests, like those of the birds, are iden-
tical with those of the tree which supplies them with suste-
nance. A few leaf-eating caterpillars may be a benefit to
the tree, by removing surplus foliage, and thus checking a
too vigorous development, which otherwise might be injuri-
ous. Other insects, if not too numerous, may destroy the
surplus fruit or seed, and thus direct the energies of the tree
toward perfecting larger and better fruit. Certain insects
cut off the twigs ; others destroy branches. The numbers of
these insects are regulated by birds. In 1896 oak pruners
(Elaphidion villosum) were numerous in eastern Massachu-
setts, They attacked several species of oaks, hickories, and
maples. They also assailed the apple trees. Their occur-
rence in numbers seems to be periodical, and thus the trees
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are subject to a more or less regular periodical pruning.
Large quantities of twigs and small branches fell from the
oaks and other trees in 1896, and it appeared as if the
oak pruners might do considerable injury to these trees;
but birds and other natural enemies attacked the insects,
and the trees were not injured, —very likely in most cases
they were even benefited by this removal of the twigs from
the upper branches. Jays, Crows, and Hawks break off
strong twigs and small branches to use in their nest build-
ing. Squirrels gnaw off many twigs while gathering nuts
and acorns, or while building their nests. When branches
are injured by insects or overshading to such an extent that
they die, they are removed later (when weakened by decay)
by the action of the wind, or are broken off in winter by
ice and snow. Thus the pruning of the trees is effected.

THE GUARDIANS OF THE TREES.

Birds guard the Trees the Year round. — We know that
trees are subject to many injuries by reason of the undue
multiplication of animals that feed upon them. The foliage
is devoured by insects and other animals; the fruit and
seeds by insects, birds, and squirrels; the twigs are killed
by borers or girdlers ; the bark is eaten by mice, hares, squir-
rels, or poreupines ; the trunks are attacked by wood -borers ;
the roots have insect enemies ; -even the very life blood, the
sap, is sucked out by aphids. When we consider well the
fecundity, voracity, and the consequent great possibilities
for mischief possessed by their enemies, we wonder that
trees survive at all. Still, trees spring up and grow apace.
In a wooded country a few years’ neglect of field and pasture
suffices to clothe them with a growth of bushes and saplings,
and in time a wood lot succeeds the cleared land. That
trees are able thus to spring up and grow to maturity with-
out man’s care is sufficient evidence that they are protected
by their natural friends from the too injurious inroads of
their natural enemies. Among these friends birds hold a
high place.

It is generally believed that there are few birds in deep
woods. Travellers often have remarked the scarcity of birds
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in the forest. It is true that usually there are fewer birds,
both in numbers of species and individuals, in most northern
forests than in more open or cultivated lands. This is par-
ticularly true of coniferous forests, for such woods harbor
fewer insects than deciduous forests, and so furnish a more
meager food supply for birds. Those birds that live and
breed in the deep woods, however, are especially fitted to
destroy the trees’ enemies.

This care of the trees is kept up throughout the year by
the ebb and flow of the tide of bird life. In the chill days
of March and early April, when sunshine and shadow fleck
the lingering snow, in silent, leafless woods and along swol-
len streams, the lusty Fox Sparrow searches for seeds and for
dormant insects, which only await the warmer sun of April
or May to emerge from their hiding places and attack the
trees. This Sparrow and its companions, the Tree Sparrow
and the Junco, soon pass on to the north, making way for
the White-throats and Thrushes, which continue the good
work, to be followed in their turn by other Thrushes and the
Towhees. Birds are not plentiful in the woods in early
April, but nevertheless diligent Titmice,
Woodpeckers, Jays, Nuthatches, and
Kinglets are there and at work. In the
warm days of May, when nature has
awakened from her long winter’s sleep;
when the little, light-green oak leaves are
just opening; when the bright young Fie- 3%“—;0'1‘1111:;1“%%
birch leaves decorate, but do not hide,
the twigs; when every leaflet vies with the early flowers
in beauty, and every branch upholds its grateful offering ;
when insects which were dormant or sluggish during the
earlier days of the year become active, and their swarming
offspring appear on bud and leaf, — then the south wind
brings the migratory host of birds which winter near the
equator. Unnoticed by men, they sweep through the woods,
they encompass the trees; flight after flight passes along
on its way to the north, all resting daily in the woods and
gleaning insects ere they go. No one who has not watched
these beautiful birds hour after hour and day after day, and
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who has not listened to their multitudinous notes, as, night
after night, they have passed overhead, can realize the num-
bers that sweep through the woods in the spring and fall
migrations. Those who watched the great flights of War-
blers during the season of 1905 could but marvel at their
vast and changing procession.

One must be in the woods most of the time, during both
spring and autumn, to form any adequate conception of
these movements; and even then he may be mystified by
the sudden changes he will observe. While at Amesbury,
Mass., on May 11, 1900, I went out at daybreak with a few
friends who were interested in bird study. As we walked
through the streets of the village many male Blackburnian
Warblers were seen among the street trees. A little later
we saw them all about us in the orchards, their brilliant
orange breasts flashing in the sunlight. As we approached
the woods it was everywhere the same. The night had
been very cold, and other insect-eating birds were sceking
benumbed insects on or near the ground. There were four
bright Redstarts flitting about on the upturned sod of a
newly plowed garden. These and other species of Warblers
were to be seen in every orchard, wood, and thicket. The
Blackburnian Warblers had come in during the night, and
were busy hunting for their breakfasts until 7 o’clock, when
we went to ours. At 8 o’clock not a single Blackburnian
was to be seen. I scoured the country until nearly noon,
finding all the other Warblers as at daybreak, but not a
Blackburnian could be found. They had done their share
in the good work, and had passed on. A later riser would
have missed them. Had we not been afield that morning,
the flight might have been unrecorded.

In May most of the smaller birds that pass the summer in
our northern woods — Thrushes, Warblers, Vireos, Cuckoos,
Towhees and their kin — arrive, mate, and build their nests.
In June the growing insect hosts increase, and the activities
of the parent birds in procuring food for their young are at
their height. Each occupied nest is a sepulchre for worms,
spiders, and insects; each young bird’s mouth is an open
door, yawning for their destruction. The parent birds are
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ever hunting, hunting, hunting, to find the wherewithal to
stop those insistent, hungry cries; for hunger is not good
for young birds, and their cries may betray them to their
enemies. This continual search for food for the callow
young goes far towards checking the uprising host of in-
sects in June and July, and preventing the absolute destruc-
tion of the trees.

When the young birds are out of the nest, their parents
lead them to some spot where insects are most plentiful, and
there continue to feed them for a time. When the fledge-
lings are strong and well able to fly about and find their own
sustenance, the old birds usually drive them away from the
vicinity of the home, and they scatter in search of food,
drifting here and there, wherever food is most plentiful,
until they find themselves moving southward, with the
receding tide of bird life, toward that land where frost
and snow are never known.

Some of the Warblers are ready to leave for the south by
midsummer. Such of the summer residents as still remain
wander through the woods in late summer and early fall, in
search of insect outbreaks, wild fruit, and seeds, feeding as
they move along. They are now slowly migrating. The
chill of autumn evenings accclerates their southward move-
ment, and on clear, still nights their call notes and even
their beating wings may be heard as they fly southward.

The birds are now without home attachments, and gather
wherever food is most plentiful. Those that have found
insects in plenty call to others that are flying by or overhead,
bidding them also to the feast. So the tide of bird life
sweeps back through the woods of the temperate zone toward
the equator. In late October bird songs are heard no more.
A few Thrushes, Woodpeckers, Chickadees, Kinglets, Creep-
ers, and Nuthatches flit here and there; Blue Jays mourn-
fully call; a Crow caws now and then; but otherwise the
woods seem deserted. Still, at this season of the year and
all through the winter and early spring months the few birds
that remain are accomplishing the greatest good for the
forest ; for now the development and increase of all insects
are arrested, while their destruction by birds goes on. In
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winter the smaller wood birds that remain in the north must
subsist largely on the hibernating eggs of insects, for many
insects pass the colder months in the egg ; the bird that eats
these eggs can destroy at least a hundred times as many
inseets in this minute, embry-
onic form as it could in the
summer, after the caterpillars
had hatched and grown toward
maturity. The Jays, Titmice,
Nutbatches, and Woodpeckers,
which remain through the win-
ter in the northern woods, give
months more of service to our
trees than do the majority of
birds that come here as sum-
mer residents or migrants only.
These all-the-year-round birds,
with the Creepers and Kinglets,
Fig. 84.— Winter tree guards, a  are the most valuable guardians
ORRpetantaqintiatens of the wood. Millions upon
millions of insects and their eggs are destroyed by them
during the long winter months. In this work they are
assisted to some extent by certain of the winter Finches
and Sparrows. '

Birds guard All Parts of the Tree. — Even insects which
feed upon the roots are dug out of the ground by birds, or
attacked by these feathered enemies whenever they appear
above the surface. Sparrows, Thrushes, and Towhees search
among the dead leaves for caterpillars which drop from the
trees and crawl on the ground, and for those which pupate
among the litter of the forest floor. Woodpeckers, tapping
the trunks, find and bring forth injurious ants, bark beetles,
and wood-boring insects. Creepers, Kinglets, Titmice, and
Nuthatches search the bark and cavities of the trunk and
limbs for insects’ eggs, scale insects, bark lice, borers, bark
beetles, and other insects which hide there. Jays, Warblers,
Tanagers, Wrens, Titmice, Vireos, Cuckoos, and other tree-

.loving birds pry about among the leaves and branches in
search of caterpillars of all sorts. Even the hidden leaf-
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rollers are sought out. The gall insects are dragged from
their hiding places by Jays and Grosbeaks. Titmice get the
bud worms, and Woodpeckers search out the fruit worms.
When the spanworms, disturbed by the movements of the
caterpillar-hunting Warblers, Vireos, and Sparrows among
leaves and twigs, spin down on their gossamer threads, and
so escape one class of enemics, they are marked by Fly-
catchers sitting on the watch or hovering in the air ready
to dart upon them. When the mature insects, gaining wings,
attempt to escape by flight, they are snapped up by these
same Flycatchers, that sit waiting on the outer limbs of the
trees; or, escaping .these, they are pursued by Swallows
and Swifts in the upper air. Those whose flight is noc-
turnal must run the gauntlet of the Screech Owl, Night-
hawk, and Whip-poor-will. Each family of birds seems
exactly fitted for the pursuit and capture of insects that
feed on a certain part of the tree, while nearly all species
can so adapt themselves, at need, as to feed readily on
insects not ordinarily taken by them.

‘While living in the woods, much of the time alone, for
several seasons, I have been greatly impressed by both the
vast yearly uprising of insect pests and the strong repressive
influence exerted by birds upon their increase. When the
buds open in spring, broods of tiny, hungry caterpillars
emerge, only to be preyed upon by the constantly increasing
flights of birds that peer, swing, flutter, or hop from twig
to twig through all the woods. At this time these caterpil-
lars are not at all noticeable, and are very difficult to find ;
still, the great majority of them are readily found and eaten
by birds, and therefore never become apparent to ordinary
observation. As summer comes and the caterpillars grow
in size, each brood is reduced in number, until, as they ap-
proach full size, a band which erstwhile numbered hundreds
of little crawlers has shrunk to a score or two, a “baker’s
dozen,” or even less. When the survivors pupate they are
still attacked by birds, and the moths or butterflies as they
emerge and try their wings are pursued by their swifter
feathered enemies.

In sfudying the increase of the gipsy moth it was found
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that during the first few years after its introduction into a
locality its inroads on the foliage were not noticeable ; nearly
all the insects resulting from each egg cluster fell victims to
their natural enemies. This is true to a still greater extent
of most of our native insects. As the season advances the
few large caterpillars that are left from each brood injure the
leaves a little, so that on close inspection in July the foliage
appears somewhat ragged and riddled, but at a distance, or to
the casual observer, the trees seem in fine foliage.

He who watches the birds feeding from day to day can
only wonder how they can possibly find so many caterpillars ;
for birds do find them continually, by going over the same
ground day after day. When it is difficult for us to sce
even a single specimen on the leaves, the birds continue to
find them until summer wanes and the leaves begin to fall.

The value of the service performed in woodlands by birds
that eat caterpillars is far greater than it seems at first sight,
for wherever the foliage of a tree is destroyed by insects the
fruit of that tree cannot mature, and the trec also suffers a
serious check in growth. There is much woodland in Massa-
chusetts that pays very little in excess of the taxes. A leaf-
less tree makes no wood growth ; therefore, whenever trees
that are grown for wood or lumber are stripped of their
leaves by caterpillars, the size of the annual wood ring is so
much below the normal that the owner realizes no profit, and
may even suffer a loss on his wood lot that year.-

But this is the least danger that is threatened by the attacks
of caterpillars. Most people know that the tree “breathes
through its leaves,” and when for a long period these organs
arc prevented from developing; it must incvitably die. Most
coniferous trees, like the pine and hemlock, die when stripped
of their foliage for one season; and deciduous or broad-
leaved trees, such as the oak, ash, and maple, often succumb
if deprived of their leaves for a considerable length of time
each year for even two or three years in succession. Most
trees would soon be killed in this way were it not for the
birds, for there is a succession of many species of caterpillars
that feed upon the trees all summer, and, were they not held
in check by birds, they would destroy the foliage month
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after month. The consequent weakened condition of the
trees would invite the bark beetles and other borers which
attack such trees, and, multiplying exceedingly, cut channels
beneath the bark until all the vital tissues are
destroyed. I have seen many trees defoliated
by the gipsy moth that afterward succumbed I
to the attacks of these insidious borers, which
are probably the ultimate cause of the death Fig. 35.— pe.
of many defoliated trees. ff;l:tt}‘;‘: i

The destruction of these larve in their re- };{g}ﬁgd& En.
treats under the bark is effected mainly by ’
insect parasites, predaceous insects, the various species of
Woodpeckers, and possibly by Titmice. The adult beetles,
when they emerge from their retreats in the spring, are also
attacked by many birds. The Woodpeckers are most valu-
able, because they drag from secret hiding places certain
boring coleopterous and lepidopterous larve
that might otherwise destroy the trees. A
single borer may be sufficient to kill a young
tree, but the Woodpecker takes the perni-
cious grub from its burrow, and by eating
several at a meal may save many trees in
Fig. 86.—Wood. the course of a year.

pecker hunting When the European leopard moth ap-
B peared in New York and Brooklyn, caus-
ing great havoc among the trees in the parks, it was feared
that as the insect spread it would become a serious enemy
to the trees of the entire country; but I was informed by
Dr. John B. Smith, entomologist to the New Jersey Agri-
cultural College Experiment Station, that this moth, while
a pest in cities, was doing little damage in the country,
where the native birds seemed to keep it in check. At
first it looked as if the large larvee, hecause of their habits,
would escape the birds. - They are borers, beginning life
within the small twigs, and when these get too narrow for
them they eat their way out and crawl down outside to larger
twigs. It is then that they are taken by many native birds,
though the “ English ” Sparrows do not appear to check them.
Dr. Slmth says that the Woodpeckers eat the female moths,
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and probably drag the young larve out of the smaller
twigs.

It is extremely diflicult and expensive to raise forest trees
in regions where there are no arboreal birds. The larve
of several large nocturnal moths are among the most
destructive insects known. Mons. Trouvelot’s statement
(pp- 30, 31) regarding the quantity of food caten by the
larva of polyphemus illustrates the power for harm that
these creatures possess. The larve of Platysamia cecropia
and Actias luna are so gigantic and their rate of increase is
so great that they constitute one of the gravest dangers that
constantly menace our woodlands, yet we never hear of any
serious injury done by them in Massachusetts. Indecd, such
species, although large and conspicuous, are not often seen
except by entomologists and collectors of insects, who know
their haunts and habits. The main reason for their compar-
ative scarcity is indicated by Trouvelot’s experience in rear-
ing the larvee of Zelea polyphemus, the * American silkworm.”
He had a tract of about five acres enclosed, and covered with
netting for the protection of these caterpillars. The vegeta-
tion on this land as I saw it years afterward was largely scrub
oak and whortleberry or huckleberry bushes. Trouvelot says
that when he began rearing silkworms the bushes were of
about five years’ growth, and it seemed as if there would be very
little to do after the place was enclosed and the insects put
in; but he found that most of his time was occupied in de-
fending his treasures against the birds. The smaller of these
would push through the meshes or get under the edges, while
the larger ones would find some hole by which they could
enter. He says that he was obliged to chase them “all the
day long,” as when he was pursuing them on one side they
would fly to the other and quietly feed until he reappeared.!
“ Birds,” he says, “are the greatest foes of silkworms, espe-
cially the Thrushes, Catbirds, and Orioles.” He believes it
probable that in a state of nature ninety-five per cent. of
the silkworms become the prey of these feathered insect
hunters.?

Samuels tells us that Trouvelot was obliged, in self-defence,

1 American Naturalist, Vol. 1, p. 143. 2 Ibid., p. 89.
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“to shoot the birds which thus penetrated into his enclosures
for the purpose of eating the worms. Although the land on
all sides sustained a good growth of huckleberry bushes,
he never found the berries in the stomachs of the birds he
killed, but always found insects. He said that birds came from
all quarters to destroy his silkworms. To test the destruc-
tiveness of the birds, he placed two thousand larvee of poly-
phemus on a serub oak near his door. In a few days the
Robins and Catbirds had eaten them all. His experience of
several years in rearing the silkworm led him to the belief
that, were the birds to be killed off, all vegetation would be
destroyed. Such experiences show the difficulty of rearing
caterpillars, even under artificial protection, in a land fre-
quented by arboreal birds, and explain the rarity of serious
injury by such larve in our woods.

The rapidity with which caterpillars propagate where
there are no such birds, and their destructiveness under such
‘circumstances, may be shown by the experience of many
settlers in their attempts to establish groves on the open
prairies. It has been the beneficent policy of our govern-
ment to grant certain tracts of land (tree claims) to settlers,
provided they would plant trees. This was done with the
purpose of providing wind-breaks on the prairies, which
would eventually furnish the people with a supply of wood
and lumber. At first, however, this work met with little
success, for there were few tree-loving birds in the prairie
country except along the timbered river bottoms. The set-
tlers introduced insect pests on imported trees. The ene-
mies of tree insects being absent, because the country was
destitute of well-grown groves and orchards, the insects
multiplied and overran the seedling trees ; the larger moths,
like cecropia and polyphemus, were the worst pests of all,
increasing rapidly, eating voraciously, and making it almost
impossible to raise trees. Dr. Lawrence Bruner, in a paper
on insects injurious to trec claims, states that the absence
alone of so great a factor as tree-loving birds in keeping
down insect pests and ridding the country of them soon
becomes apparent in the great increase and consequent dam-
age done by these pests. He asserts, also, that as an enemy
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to tree culture cecropia has no equal in some portions of the
prairie country, and that its large caterpillars often defoliate
entire groves. Mr. W. C. Colt, who has had experience in
raising trees in Dakota, told me that the caterpillars of this

Pig. 87.—The larva of the cecropia moth, a destructive leaf.eating insect,
held in check by birds.

and other large species were terribly destructive there. As
groves and orchards became established, however, and arbo-
real birds spread over the country, these caterpillars were
reduced to a state of comparative harmlessness. There is
good reason, therefore, for the belief that the caterpillars so
commonly eaten by practically all arboreal birds would, to-
gether with the borers, destroy all the forests were the birds
to be banished from their chosen haunts.!

1 The latter part of this chapter consists of revised portions of several papers
by the author, originally published by the Massachusetts State Board of Agri-
culture.
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CHAPTER III.

BIRDS AS DESTROYERS OF HAIRY CATERPILLARS AND
PLANT LICE.

Certain caterpillars are provided with defences which are
supposed to give them immunity from the attacks of birds.
It is now believed quite generally, by both ornithologists
and entomologists, that such protective devices are effective
against nearly all birds. I have learned, however, by both
observation and dissection, that in many cases such protection
does not protect. American writers seem to have accepted
the evidence of Kuropeans on this subject without having
taken the trouble to investigate the matter fully by observa-

_tion at home. Among the carliest of this EKuropean “ecvi-
dence” now at hand is a paper by a writer in the Annales de
I’ Institut Horticole de ¥romont, Vol. 5, p. 311, published
in Paris in 1833. In discussing the opinion promulgated by
the Natural History Society of Gorlitz, that the diminution
of fruits is on account of the diminution of birds, he places
the caterpillar of the gipsy moth at the head of the list of
injurious caterpillars, saying that “above all it is very essen-
tial that it be destroyed.” He says further, that, as these
caterpillars are armed with long hairs, the birds guard well
against bringing them to their young; and that in twenty
years of observation he has never seen a bird take one to its
young. He also states that these insects when in the chrysa- -
lis are not sought by birds.

A more recent source of this widespread belief is indicated
by Dr. Packard, who, writing in 1870, notices some inter-
esting facts brought out by Mr. J. J. Wier of the London
Entomologieal Society, in the.following words : —

He finds, by caging up birds whose food is of a mixed character
(purely insect-eating birds could not be. kept alive in confinement),
that all hairy caterpillars were uniformly uneaten. Such caterpillars
are the “yellow bears” (dArectia and Spilosoma) and the salt-marsh
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caterpillars (Leucarctia acrea), the caterpillar of the vaporer moth
(Orgyia) and the spiny larve of butterflies; with these perhaps may
be classed the European currant sawfly. He was disposed to consider
the “flavor of all these caterpillars as nauseous, and not that the
mechanical troublesomeness of the hairs prevents their being eaten.
Larvee which spin webs, and are gregarious, are eaten by birds, but not
with avidity ; they appear very much to dislike the web sticking to their
beaks, and those completely concealed in the web are left unmolested.
When branches covered with the web of Iyponomenta evonymella (a
little moth of the Tinea family) were introduced into the aviary, those
larvze only which ventured beyond the protection of the web were eaten.”
* Smooth-skinned, gaily colored caterpillars (such as the currant Abrazas
or spanworm), which never conceal themselves, but, on the contrary,
appear to court observation,” were not touched by the birds. He states,
on the other hand, that *“all caterpillars whose habits are nocturnal,
and are dull colored, with fleshy bodies and smooth skins, are eaten with
the greatest avidity. Every species of green caterpillar is also much
relished. All Geometrse, whose larvse resemble twigs, as they stand
out from the plant on their anal prolegs, are invariably eaten.”?

Such statements as these are at least interesting, but they
must be classed as negative evidence, and cannot justify the
assertions so often made that birds do not eat hairy cater-
pillars, when there is convincing, positive evidence that cer-
tain species do eat them. This statement that birds do not
cat such caterpillars, which has been so long reiterated,
parrot-like, by one writer after another, is entirely at variance
with my experience, and my opportunities for investigating
this subject probably have been better than those of most
observers. The great burden of proof is upon those who
make the allegation, for it is always hard to prove such
sweeping generalizations, and often not at all difficult to dis-
prove them. A naturalist may with propriety say what he
has seen a bird do, but he should be cautious in stating what
it does not do. The reiterated assertion that hairy cater-
pillars are immune from the attacks of birds has been modi-
fied of late by some writers, and is now oftener given, in
effect, that few birds eat them ; but this statement needs still
further modification. We cannot rely on results secured by

1 First Report on Injurious and Beneficial Insects of Massachusetts, by A. S.
Packard. Annual Report of the Massachusetts State Board of Agriculture,
1870-71, pp. 358, 359.
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feeding a few European birds in eaptivity, or upon the mere
casual observations of any one, to establish facts.

No one, however, is warranted in attempting to dispute
assertions made by eminent naturalists, unless he is prepared
to show that his own experience has been extended and varied
enough to warrant him in assuming them to be in error. To
justify my own position, I shall present here some revised
portions of some papers previously published, and some field
notes from a few observers, that the reader may judge of
the character of the evidence offered to disprove the state-
ment that birds do not eat hairy caterpillars. It will first
be necessary, however, to explain how the evidence was
secured. For more than thirty years I have observed, from
time to time, the feeding of birds upon ecaterpillars, and
during nine years of this time I had an ()pp()r.t‘unity to ecom-
pare notes on this subject with many other field workers.
During the prosecution of the work against the gipsy moth
by the State Board of Agriculture more than a thousand
men were employed, among whom were many who knew
the more common birds. Some were keen field naturalists.
In the early history of the work, when it was seen that
birds were feeding on the hairy caterpillars, all those em-
ployees who knew birds were requested to watch both birds
and insects, and report results. There were eleven such ob-

"servers on the force at that time. Others joined the force
from time to time, until the number of competent persons
~whose experiences were recorded was increased to thirty-
eight. Some of these observers were employed only one
season ; others were in the employ of the Board for six,
seven, or eight years, and made observations during each
year. The conditions under which these studies were made
were such that most of the birds could be observed within
either a few feet or a few yards. Those which could not
be so readily approached were watched with the aid of good
field glasses or opera glasses, and, where there appeared to
be doubt, birds were shot, and the contents of their stomachs
were carefully examined. Much that was learned by ex-
perience in the earlier studies was turned to good account
in conducting those made later. The value of such observa-
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tions may be questioned by those who rely solely upon the
examination of stomach contents to determine the food of
birds ; but for the purpose for which these investigations are
made they are, if skilfully conducted, quite as serviceable
as stomach examinations. In fact, one must supplement the
other. Were one to follow the birds about through the
fields and woods, no doubt some interesting facts might be
learned in regard to their food; but it is not in this way
that a series of accurate observations can be made. For
our purpose, the method pursued was to find an outbreak
of hairy caterpillars situated in a locality where many spe-
cies of birds would be likely to find it. The watcher first
made sure as to the kind of insects to be found upon the
trees or plants to be watched; he then concealed himself
near the insects whose destruction he wished to observe, and
watched the birds which came there to feed. When this
method is followed methodically by trustworthy, painstaking
naturalists, and when results obtained by different observers,
working independently, agree in the main, there can be no
reasonable doubt as to the value of such observations. When
the caterpillars are small, certain marked branches are selected
to be watched, or certain nests, webs, or tents are studied at
close range. By this method, as well as by stomach exam-
inations, fifty-one species or subspecies of birds were found
to be feeding to a greater or less extent upon hairy cater--
pillars. A list of these is given below. It-will be seen
that it comprises most of the common summer birds found
in Massachusetts woodlands, and some not commonly found

there.
Birds observed feeding on Hairy Caterpillars.

Yellow-billed Cuckoo.
Black-billed Cuckoo.
Hairy Woodpecker.
Downy Woodpecker.
Yellow-bellied Sapsucker.
Northern Flicker.
Kingbird.

Crested Flycatcher.
Pheebe.

Wood Pewee.

Least Flycatcher.

Blue Jay.

Crow.

Red-winged Blackbird.
Baltimore Oriole.
Purple Grackle or Crow Blackbird.
Bronzed Grackle.
White-throated Sparrow.
Chipping Sparrow.
Field Sparrow.

Song Sparrow.

Towhee.
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Birds observed feeding on Hairy Caterpillars— Concluded.

Rose-breasted Grosbeak.
Indigo Bunting.

English Sparrow.
Scarlet Tanager.

Cedar Waxwing.
Red-eyed Vireo.
Yellow-throated Vireo.
Warbling Vireo.
‘White-eyed Vireo.

Black and White Warbler.
Parula Warbler.
Golden-winged Warbler.
Nashville Warbler.
Yellow Warbler.
Chestnut-sided Warbler.

Birds feeding on the

Yellow-billed Cuckoo.
. Black-billed Cuckoo.
Hairy Woodpecker.
Downy Woodpecker.
Yellow-bellied Sapsucker.
Kingbird.

Crested Flycatcher.
Phoebe.

Wood Pewee.

Least Flycatcher.
Blue Jay.

Crow.

Baltimore Oriole.
Chipping Sparrow. .
Towhee.

Northern Yellow-throat.
Black-throated Green Warbler.
Oven-bird.

American Redstart.
Catbird.

Brown Thrasher.

House Wren.
White-breasted Nuthatch.
Red-breasted Nuthatch.
Chickadee.

Wood Thrush.

Wilson’s Thrush.
American Robin.
Bluebird.

Pupe or Imagoes.

Rose-breasted Grosbeak.
Indigo Bunting.
English Sparrow.
Scarlet Tanager.
Red-eyed Vireo.
Yellow-throated Vireo.
Black and White Warbler.
Yellow Warbler.
American Redstart.
Catbird.

Brown Thrasher.
Chickadee.

Robin.

Bluebird.

1t is interesting to note that certain birds feed on the cggs
of some of the parent moths, and that many birds take the

moths in flight.

Without going further into details here, I

shall endeavor later, in connection with the life history of
our more common and useful birds, to give some information
regarding the kind of hairy caterpillars each species eats,
and its comparative usefulness in this respect.

Assuming that our obscrvations have proved that birds eat
hairy caterplllars, it may be interesting to inquire why this
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fact has not been previously noticed. It will be seen at
once, by one who makes a study of the subject, that the
error which has been so long persisted in arises, first, from a
lack of careful observation. It is noteworthy that most of
the more observing writers give the Cuckoo as an exception
to their established (?) rule that birds do not eat hairy cat-
erpillars. It is not strange that the Cuckoos should have
been known for years to fced on such caterpillars. The
Cuckoos are sizable birds; they are not very shy, and, as
they feed on the larger caterpillars when those insccts are
full-grown, and as both Cuckoos and caterpillars are common
in the vicinity of dwellings, their habits in this respect could
not escape the most casual observer. But it is much more
difficult to observe the habits of shy birds, such as the Crows
and Jays, which feed on the larger caterpillars ; and to learn
the feeding habits of the smaller birds, which feed mainly
on the minute larvee soon after these have hatched from
the egg, requires the most painstaking care. Most of the
caterpillars that are eaten by the smaller birds are taken
when the larve are so small and have done so little injury
that they have not become apparent to common observa-
tion. Thus they are destroyed before most people even
suspect their presence ; while, per confra, those which escape
the smaller birds and grow to a large size are seldom eaten
in this stage except by a few species of the larger birds,
which, like the Cuckoo, Catbird, Jay, and Crow, bolt them
whole. Thus another source of the prevalent opinion is ex-
plained. A few smaller birds, such as the Titmice, Vireos,
and Orioles, tear caterpillars open, and thus avoid swallowing
the head, skin, and hair. Sometimes, when the adult birds
put such caterpillars down .the throats of their well-grown
young, the little birds will reject them. A young Oriole put
its foot upon the protruding end of a larva, and pulled the
wriggling creature back to daylight. There is no doubt
that when these caterpillars grow large many small birds
experience the same difficulty in eating them whole that we
should encounter were we attempting to swallow the bones of
a fish. So, when larve have grown large, and are covered
with stiff spines or hairs, only the larger birds or the most
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intelligent, industrious, and persevering of the smaller birds
will attack and devour them. When caterpillars are enclosed
in webs they are not quite so much exposed to the attacks
of birds as when they are feeding upon the foliage ; for many
birds lack either the intelligence, industry, or perseverance
exhibited by those that tear open the webs and hale forth the
inmates. Caterpillars get comparatively little protection,
however, by retreating into their webs, unless tliey feed at
night and remain clustered in the web during the entire day.
Even then they must run the gauntlet of some of the almost
crepuscular Thrushes and” Flyecatchers, the Owls and Whip-
poor-wills. Those who tell us glibly that tent caterpillars
are never attacked by birds forget that these larvee are out
feeding upon the leaves during most of the day, where they
are just as much exposed to the attacks of birds as is any
other insect. It is true that at carly morning and early
evening, a time when most birds are actively feeding, these
- caterpillars are hidden away in their tents. Undoubtedly
this habit came through natural selection. Those that had
acquired the habit were more likely to escape the birds at
morning and evening than those that were out upon the
leaves at those times, and so, through generations, the habit
has become fixed. These caterpillars also may have some
immunity from birds by remaining in their tents during
some of the colder weather of ecarly spring; nevertheless,
the tents are not an infallible protection. Many species
of birds besides the Cuckoo tear open caterpillars’ “ nests.”
Some do this merely to get at the larve, others mainly to
procure web with which to bind together the other mate-
rials of which their own nests are composed. This cater-
pillar web is much used by birds for this purpose. Tent
caterpillars really have very little protection from birds
where the conditions are as they should be.

For five years the birds have been mainly depended upon
to clear these larve from the trees about my home, and
we have not in any year removed more than one or two -
tents from the trees. In the spring of 1905 there were two
which appeared to have escaped the attacks of birds, and one
day, as we were about leaving home for the summer, I cxam-
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ined these tents, and concluded to remove them. At that
moment we were called to dinner, and left the trees for half
an hour; when we returned, the largest tent had been torn
open, and several dead caterpillars were scattered about that
had been dealt with in the manner characteristic of the Ori-
ole or the Chickadee. Several large holes in the web showed
how they had been extracted. Being obliged to leave at
once, I was unable to watch the tree, to see what bird was
doing the good work; but Mr. C. Allan Lyford, who was
with me, remained and photographed the caterpillars’ nest.
The accompanying illustration made from his photograph
shows plainly an opening made by the birds, as well as sev-
eral of the dead caterpillars lying upon the limb or hanging
from it. We did not take off the tents, but left them and
their occupants to the tender mercies of the birds; and our
confidence in their protective service was fully justified by
the results observed later.

But, it may be asked, why have not those who have dis-
sected the stomachs of the birds discovered that they were
eating hairy caterpillars? To this it may be answered that
up to the present time most of the knowledge that has been
gained in regard to the destruction of hairy caterpillars by
birds has come from stomach examinations, and it is mainly
by stomach examinations that light has been thrown on
this question. Yet he who examines the stomachs of small
birds labors under many difficulties in determining the specific
character and quantity of this kind of food. Minute cater-
pillars are speedily redueced to a pulpy mass in the bird’s
stomach. While the field observer may readily identify the
small tent caterpillars, for instance, on which the birds are
feeding, and even count the number eaten, it might be im-
possible for the man in the laboratory, working without exact
knowledge of the conditions under which the bird was shot,
to do either. Most of the larger caterpillars eaten by some
of the smaller birds are not swallowed whole, but picked to
pieces; therefore the portion of the caterpillar swallowed
would be entirely unrecognizable when found in the bird’s
stomach. Other caterpillars are dissected, as it were, by the
bird, and only the internal parts chosen as food ; these can-
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not be identified in the stomach of a bird. Orioles, Vircos,
and Titmice are among the birds that commonly dissect
caterpillars in this way. This is not a rare or exceptional
habit, nor is it difficult to observe. It seems to be a device
adopted by certain of the smaller birds mainly when feeding
on caterpillars too large to be swallowed whole without caus-
ing some inconvenience; therefore, they choose the parts
which can be digested readily, and reject the others.

There are two facts which have gone far to justify the con-
clusions of those who believe that birds do not eat hairy cat-
erpillars ; they are: (1) most birds appear to prefer hairless
caterpillars with which to feed their young; (2) when small
hairless caterpillars are abundant, most birds seem to prefer
them to large hairy caterpillars. The first statement may
be accepted as a rule ; nevertheless, fifteen species of birds
were seen by my assistants in the act of carrying away hairy
larvee apparently to feed their young, and some of these were

‘actually scen to put large hairy caterpillars down the throats

of the young birds. These fifteen species are: the Robin,
Wood Thrush, Catbird, Chickadee, Chestnut-sided War-
bler, Yellow Warbler, Black and White Warbler,.Yellow-
throated Vireo, Red-eyed Vireo, Scarlet Tanager, Crow,
Blue Jay, Baltimore Oriole, Black-billed Cuckoo, and Yel-
low-billed Cuckoo. Statement No. 2 is proved by records
made by several observers, in years when cankerworms
were abundant. They found that when birds had for some
time been feeding on the hairy caterpillars of the gipsy moth
they neglected these larvee, for a time, at least, to feed on
the young cankerworms. While the above observations
show that the hairy caterpillars are not so eagerly sought
after by most birds as are many hairless kinds, and that the
hairy species enjoy seasons of partial immunity from the at-
tacks of birds, they form no adequate excuse for the sweep-
ing, erroneous gencralizations regarding this subject that
have been given a wide cireulation.

If we turn to the literature of economic entomology, we
shall find many records which are corroborative of my state-
ments. The occurrence of the great flight of Starlings and
other birds that flocked to feed on the caterpillars of the nun
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moth (as cited on p. 17), may be mentioned here in refu-
tation of the assertions of European writers to the effect
that hairy caterpillars are not eaten by birds. The fact that
birds have been seen to feed more commonly on such cater-
pillars in Massachusetts than elsewhere suggests the proba-
bility that this habit of feeding is local and exceptional.
But records of the destruection of the forest tent caterpillar
by birds in New York and New England, as given by Miss
Soule, Dr. Felt, and others, show that the species that attack
hairy larvee in Massachusetts are useful in this respect else-
where. There are many other records in the literature of
American economie entomology and ornithology which might
be offered to corroborate the specific instances hercinafter
given. This habit of birds has been observed more in Mas-
sachusetts than elsewhere merely because the conditions here
have been exceptional, and the birds have been carefully
watched.

It seems quite probable, from my experience, that those
extremely hairy and destructive caterpillars, the Arctians,
commonly represented by the yellow
bear (Diacrisia virginica) and the
woolly bear (Isia sabella), are not
‘ chosen as food by many birds. Still,

Fig. 38.—The woolly bear 1 have never known either of these
v < species to be very abundant, and

think it not improbable that their comparative scarcity may
be largely due to their being eaten when very small by birds.
The earlier Thrushes
take some of these
larvee that winter
upon the ground.

Should these cater- Fig. 39.—The yellow bear caterpillar. This and

illars ever become the woolly bear are destructive hairy species, such
e as are eaten by Thrushes, Robins, and Bluebirds.
very abundant at any

time, it seems probable that other birds would attack them.
The tussock moth caterpillars (Hemerocampa leucostigma)
and others, which Dr. Packard instances as probably immune
from the attacks of birds, are eaten by a goodly number ;
and I have no doubt that the exemption of our trees in the
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country from injury by these insects is largely due to the
good work of native birds, while the greater destructiveness
of this inseet in our cities is no doubt in consequence of the
scarcity of such birds there.

Regarding the immunity of brightly colored caterpillars
from destruction by birds, my evidence is mainly of a nega-
tive character, and
therefore of little
value. I have never
known birds to eat
certain of the most
gaudily eolored cater-
pillars, while others
are commonly eaten

Fig. 40.— Caterpillar of the white-marked tussock

by them. It would  moth, a destructive shade-tree pest, eaten by many
birds.

seem that such larvee
as are made conspicuous by their coloring must have some
‘means of protection against their enemies. In some instances
these bright colors may serve to warn birds that the creature
displaying them is distasteful or unfit for food. Usually,
however, such caterpillars are not numerous, and must, there-
fore, be preyed upon by natural enemies.

In that most admirable local economic study of bird life
by Dr. Judd, “The Birds of a Maryland Farm,” we find the
following statements : “The pea plant louse is a new species,
unfamiliar to birds, which, however, seldom eat plant lice”
(p- 28) ; “The fact that plant lice are not selected by birds
has been mentioned in the notes on the pea plant louse”
(p. 29). I cannot understand how Dr. Judd could have
been led into making such erroneous statements, for the
facts are that, while some species of plant lice appear to be
ignored by birds, other species often form for them a staple
food supply. For example, I have never seen any bird eat
the melon plant louse, but several species eat the cabbage
plant louse, and the birch aphis is a favorite food for birds.
It is also a well-known and undisputed fact that some birds
subsist largely during the winter on the eggs of plant lice.
Before Dr. Judd’s paper was given to the pub]l(,, several in-
vestigators had published the fdct that certain birds eat cer-
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tain plant lice; and two years previously I had published a
list of thirty-four species which feed upon plant lice. It is
a widely known fact in Massachusetts that practically all of
the resident and migrant Warblers eat the birch plant louse.
It is only necessary for one to find a locality where these
insects are numerous if he wishes to make sure of finding in
their seasons about all the Warblers that breed in that region
or migrate through it, and also many other birds not ordi-
narily found among the birches. Trees are seldom killed
by plant lice; but they are often seriously weakened, their
fruitage lessened, and their growth greatly retarded by the
attacks of these prolific creatures. Undoubtedly the plant
lice of the birch would greatly reduce the annual crop of
birch wood and lumber were it not for the manner in which
their increase is checked by birds. A list of thirty-eight
species of birds that have been found, either by myself or
my assistants, feeding on birch plant lice, is appended : —

Downy Woodpecker. Chickadee.

Northern Flicker. Scarlet Tanager.

Chimney Swift, Red-eyed Vireo.
Ruby-throated ITummingbird. Yellow-throated Vireo.

Wood Pewee. Black and White Warbler.
Least Flycatcher. Myrtle Warbler.

Purple Finch. Parula Warbler.

Rusty Blackbird. Yellow Warbler.

Red-winged Blackbird. Black-throated Blue Warbler.
Baltimore Oriole. Magnolia Warbler.

American Goldfinch. Chestnut-sided Warbler.
Slate-colored Junco. Northern Yellow-throat.
Chipping Sparrow. Black-throated Green Warbler.
White-throated Sparrow. Black-poll Warbler.

Field Sparrow. Oven-bird.

Bobolink. American Redstart.

Towhee. Catbird.

Rose-breasted Grosbeak. White-breasted Nuthatch.
Indigo Bunting. American Robin.

Some of the evidence from which my conclusions were
drawn regarding the economic relations existing between
birds on the one hand and plant lice and hairy caterpillars
on the other, is here presented, that the reader may have an
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opportunity to judge for himself as to the value of these
birds. If this volume does no more than to correct the
prevalent erroneous impression regarding the relations be-
tween birds and hairy caterpillars, and eall attention to
the necessity of proteeting the birds that eat such larva, it
will have aceomplished something worth while. The ques-
tion whether or not birds will eat the caterpillars of Bom-
bycid moths is of vast importance to the Commonwealth,
the adjoining States, and the nation; for, unless we can
get help from the natural enemies of the gipsy moth and
the brown-tail moth, the fight against these insects is likely
to cost the State many millions of dollars in the end, while
other States that surely will be invaded must suffer also.
If it can be shown that birds are capable of doing effective
work against these insects, it ought not to be difficult to
create such a public sentiment in favor of bird protection as
will result in a considerable increase in the numbers of the
useful species which obtain a part of their sustenance from
this abundant food supply.

In May, 1898, injurious insects were unusually prominent
in the Middlesex Fells. The birches swarmed with aphids ;
cankerworms appeared on the apple and elm trees; the
growing webs of tent caterpillars were secen on most of the
wild apple and wild cherry trees; forest caterpillars were
gathering on oaks and maples; sawflies, mosquitoes, ants,
leaf-rollers, and many other injurious species were abun-
dant. The brown-tail moth was just getting a good foothold
in the woods, while the ever-present gipsy moth larve were
beginning to swarm up the trees from the furry egg clus-
ters hidden among the loose stones and seamed ledges of
the rocky hills. As usual at such times, birds were present
in large numbers. Warblers were flitting among the birch
trees, regaling themselves on countless thousands of plant
lice, plucking young tent caterpillars from the opening buds
of wild apple trees or from the fast-forming webs. They
alighted on the tree trunks and climbed around them, as they
eagerly sought tiny hairy larvee of the gipsy moth, or flut-
tered in the sunlight as they chased winged gnats in air.

It seemed that there could be no better opportunity to ob-
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serve the usefulness of birds as destroyers of plant lice and
hairy caterpillars, and we determined to have both insccts
and birds watched at intervals through the spring and
summer, that others might learn much that a lack of time
rendered it impossible for us to determine by personal ob-
servation. It was evident that certain birds were living very
largely at this time on plant lice and three or four species
of hairy caterpillars, and we wished to learn whether they
and others would follow up this practice through the spring,
and also whether they were learning to eat the larve of the
brown-tail moth. These larve are provided not only with
long hairs but with a coating of short, loosely attached hairs
on the posterior part of the body, which are casily detached,
barbed like the quills of a porcupine, and so tenacious that
they will work quickly into the human skin and cause a vio-
lent irritation and an itching eruption, which lasts for several
days. It was to be expected that these, more than any other
hairy caterpillar, would prove distasteful to birds, but the re-
sult of the investigation that followed showed that birds were
learning how to manage them. Messrs. Charles I5. Bailey
and F. H. Mosher, both woodsmen and thoroughly compe-
tent observers, well acquainted with both birds and insects,
were instructed to make frequent visits to places where the
conditions were such that they could readily observe the
feeding of birds on hairy caterpillars and plant lice. They
were asked to take notes and report the results each day.
In order to give the reader a clear idea as to the character of
the evidence thus secured, some of their field notes are tran-
seribed below. The following notes are from Mr. Mosher’s
reports : —

MAy 26, 1898.—T went to the park near Hemlock Pool, Stoneham.
An Oven-bird stayed near me twenty minutes; took eight gipsy moth
larvee, several larvae that I could not determine, and many plant lice;
then hopped to the ground and walked away, searching in the leaves.
Three Chickadees came to the trees, and two of them took a gipsy
larva each. They were picking plant lice and scales from the bark, and
were picking off the loose bark, but I could not see what they got from
beneath it. Two Black and White Warblers flitted from tree to tree,
picking something from the bark and leaves, and were particularly busy
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with the small twigs of the oaks. On looking at them after the birds
were gone | found small scales on the twigs. The birds also took plant
lice from the under sides of the birch leaves, four larva that looked like
cankerworms, and three gipsy larvee. A Red-eyed Vireo came four dif-
ferent times, taking each time respectively seven, three, twelve, and
fifteen gipsy larvee. Besides these, he took plant lice and other insects
from the leaves and bark. Yellow-throated Vireos were coming and
going constantly, and I could not distinguish between them. They
were eating plant lice and insects from the bark and leaves. I saw
them eat thirty-two gipsy larvae. 1 heard a commotion among the
Robins that have a nest a short distance away. On going to the spot,
I found a Crow in the act of carrying away one of the young birds.
Probably he came later and took the remainder of the young, for the nest
was empty when I returned. T changed my position to the edge of the
woods. A pair of Bobolinks that are living in the ficlds near by came
to the birches and picked plant lice for over half an hour, then a move-
ment on my part frightened them away. The Orioles were busy taking
the plant lice, and several times the male went to the tent caterpillars’
nest and ate them. I saw them eat over forty of the gipsy caterpillars,
that I was sure of, in the hour they were in sight. There were Che-
winks, Least Flycatchers, Redstarts, Scarlet Tanagers, Brown Thrushes,
Wood Thrushes, and one Red-winged Blackbird that were feeding, but
1 could not see plainly what they were feeding on.

May 28, 1898. — A Black-billed Cuckoo went to an oak tree and ate
thirty-six forest tent caterpillars inside of five minutes, Its nest was
near by, with two eggs, and both birds were carrying the withering
blossoms of the oak and poplar to line it. The Black and White War-
blers were eating forest tent caterpillars, cankerworms, and other larvee,
besides plant lice. I could not see them for more than a moment at
a time, but when seen they were continually eating. They were also
picking insects from the crevices of the bark. The Rose-breasted Gros-
beaks were eating plant lice and the gall insects from the galls on the
oak leaves. The Red-eyed Vireos were eating plant lice, forest tent
caterpillars, cankerworms, and other larve that T could not determine.
From one oak tree the Red-eyed Vireos took ninety-two forest tent
caterpillars in an hour. The Purple Finches were eating plant lice in the
tops of the birches, but were so wild that their habits could not be
observed. . . . A Red-winged Blackbird perched for a moment in the
birches, and ate the plant lice while there. A pair of Catbirds have a
nest near the grove, and they would both perch in the branches and pick
the plant lice for an hour at a time. The Tanagers confined themselves
almost wholly to the oaks, taking larvee from the leaves. One took
seven forest tent caterpillars from a mass on a branch. The Redstarts
were equally as industrious as the Y ellow-throats,! but they did not con-

1 See Mr. Mosher’s report regarding these Yellow-throats, on p. 62.



126 USEFUL BIRDS.

fine themselves to any one tree, and would dart about in such a manner,
taking insects on the wing, flies, moths, winged plant lice, etc., that one
could not keep count of what they ate. A male Chewink came to a
tent caterpillars’ nest that was on a wild cherry, and he was eating the
caterpillars. When I made a movement to enable me to see more
plainly, he flew away.

May 31, 1898. —I went to Rural Avenue, Medford. During the first
hour the birds were very plentiful, but by 9 A.M. there were but few
there. There was a family of Crows in the place all the time, but they
were in the tops of the pine trees, therefore I could not see what they
were feeding their young, but could hear their feeding cries very fre-
quently. A Blue Jay was carrying food to her young. I got near
enough to see her take two gipsy larvee and carry them away. A
Wood Thrush was singing in the bushes near the water. I got near
enough to see him picking larve from the leaves. He took five gipsy
larvee after I came in sight; the cracking of a twig caused him to fly
away. The Catbird was present, as usual, first eating larvee (both
gipsy and other species), then perching on the top of the highest bush
and singing with all its might, now and then throwing in a fairly good
imitation of the “caw ” of the Crow. A new bird now made his ap-
pearance. Ile was of a bluish color, and was seen picking plant lice
before I was certain of his identity. He then took a short flight to the
oak sprouts, revealing his yellow back. This Parula Warbler ate three
small gipsy caterpillars and four or five green larvee, and then flew
out of sight. A Rose-breasted Grosbeak ate plant lice, gipsy larve,
gall insects, and took some kermes from a branch, cracking them with
his bill and dropping the shells to the ground. A Yellow-billed
Cuckoo came, and ate forty-one gipsy larvae in about fifteen minutes;
she then flew away. On my way out of the woods I stopped at the
edge of the open to observe what birds were feeding on plant lice on
the birch trees. Some Indigo Birds were busy eating them, and while
I was looking I saw a Robin alight in the birches and pick up plant lice.

JUNE 1, 1898. —1 went to the park near the Malden-Stoneham line,
and took up my position in a grove of small white birches and some
wild cherry trees with tent caterpillar nests on them. A Brown Thrush
came to the cherry trees and took five tent caterpillars from the outside
of the nest, and ate them. Several Chestnut-sided Warblers came to
the birches and were picking plant lice all the time they were there,
also larvee of different kinds. They were coming and going all the
time T was in the place. A Chipping Sparrow remained in the birches
for sixteen minutes, and ate plant lice and green larve during that
time. A Flicker alighted on an oak tree and took two forest tent cater-
pillars from the trunk. Ie also took insects from the crevices of the
bark. A Wood Pewee alighted on a dead branch, and took moths, flies,
and plant lice on the wing. An Oriole came four times, and each time
took a tent caterpillar from the nest to his young. An Indigo Bird came
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twice and ate plant lice and some small larvie. Three Red-eyed Vireos
came to the oak trees and ate the larvze from the leaves and the plant
lice from the birch leaves.

JUNE 3, 1898. —1I went to the park near the boulevard. Saw an
Oriole take four forest tent caterpillars, one at a time, and carry them
away to its young. A Yellow Warbler was eating plant lice for fifteen
minutes, although it rained quite hard. A pair of Oven-birds were
feeding on plant lice for a long time. Several Chestnut-sided Warblers
came to the birch trees and ate plant lice, then went to the oaks and
poplars and took larve of different kinds and ate them. A Catbird was
picking larvee from the under sides of the leaves; most of them were
green larvee. Two Chewinks (Towhees) were scratching in the leaves,
but I could not see what they got from the ground. They took some
forest tent caterpillars from the trunks of the oaks. A Maryland Yel-
low-throat came out of the thick brush and ate plant lice for about ten
minutes. A Rose-breasted Grosbeak was busy in the oak trees. lle
came to the birches for u moment and ate plant lice. A Red-eyed
Vireo ate two forest tent caterpillars, taking them from the under side
of a limb. The Indigo Bird could not be easily observed; he was evi-
dently eating plant lice. The Brown Thrush could not be seen dis-
tinetly ; he was searching in the fallen leaves. A Black-billed Cuckoo
had a nest near, and carried forest tent caterpillars to its mate.

JUNE 6, 1898. — The Red-eyed Vireos seem to be feeding on more
gipsy larvee than the other birds that come near enough to be observed.
They will take a larva from the under side of a leaf or a crevice in
the bark, and, putting one foot on the larva, will proceed to pull it to
pieces, eating the softer parts and dropping the hairy parts. An Oven-
bird came to the colony and ate four of the small larvee, picking them
from the under sides of the leaves. I saw a Black and White Warbler
carrying cankerworms to its young; it would take two and sometimes
three at a time. A Baltimore Oriole was taking tent caterpillars to its
young, taking those that were on the outside of the nest. A male Bobo-
link came to the birch trees and remained about twenty minutes, picking
plant lice. The Field Sparrows and Indigo Birds were also busy feed-
ing on plant lice. A Wood Thrush took the cankerworms away to its
young. A Chewink took two tent caterpillars from a bush and ate them.
A Scarlet Tanager flew from the oaks into the apple tree and ate canker-
worms. The Chestnut-sided Warblers were the most plentiful of any
of the birds, and were eating plant lice almost constantly.

JUNE 8, 1898. — I went to the park, Stoneham, near Spot Pond, to
ohserve the feeding habits of birds. A pair of Brown Thrushes were
feeding their young; they averaged going to the mest one every five
minutes, and earried several larvie each time. A Kingbird caught a
Buprestid beetle and ate it. [ had made an attempt at catching it when
it was on the trunk of the apple tree; it flew, and was snapped up by
the Kingbird. This orchard is infested with cankerworms. Tt is situ-
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ated near the woods, in fact, there are woods on both sides, and no
houses near. The following birds were seen in the orchard during the
forenoon: Crow, Blue Jay, Red-winged Blackbird, Yellow Warbler,
Chestnut-sided Warbler, Black and White Warbler, Maryland Yellow-
throat, Bobolink, Indigo Bird, Rose-breasted Grosbeak, Goldfinch,
Chipping Sparrow, Song Sparrow, Kingbird, Brown Thrush, Catbird,
Robin, Baltimore Oriole, Scarlet Tanager, and Black-billed Cuckoo.
A Black-billed Cuckoo came to the orchard and ate twenty-seven canker-
worms in two minutes ; he remained over half an hour, and part of the
time was eating much faster than when I counted. A Grosbeak came
and ate both cankerworms and birch aphids. A pair of Song Sparrows
were carrying cankerworms to their young. A male Oriole came a long
distance to the orchard, for when he had got some cankerworms in his
bill he would start across the woods in a straight line, flying out of sight ;
he would come back in about half an hour. The Red-winged Black-
birds came to the orchard from a swamp nearly half a mile away, and
ate the cankerworms and carried them to their young. A Catbird
came occasionally and ate cankerworms, then would go and perch in
the alders beneath which his mate was sitting on her eggs, and sing
with all his might. I saw a Chimney Swift taking plant lice on the
wing.

On July 9, 1898, Mr. Bailey made some interesting early
morning notes on birds feeding on the gipsy moth. These
arc quoted below : —

I left Malden for Medford at 3.30 A.»., and went to Forest Street,
Medford. I arrived there at 4 .M., and there were some birds in the
place then. The first bird that I saw eating the gipsy caterpillars was
the Red-winged Blackbird. The Blackbirds came in almostat the same
time that I arrived, and they stayed until 6 o’clock, then left and did not
come back. I could not tell how many caterpillars were eaten by these .
birds, but they took them very often, both the large and the small ones.
I saw them take no pupsze. All the caterpillars were taken from the tops
of the trees. I did not see the birds come near the ground. There were
seven Baltimore Orioles, and they were eating caterpillars all the time
from 4.30 until 8; then they stopped eating, but did not go outside the
woods. As nearly as I could judge, the Orioles did not pick out small
caterpillars, but took as large ones as there were. I did not see them
take any pupze. The Black-billed and Yellow-billed Cuckoos were there
all the time that I was. They did not take the caterpillars as often as
did the other birds. Those that they did take were picked from the
trunk of the tree or from the ground; they went very little to the tops
of the trees. Tupa were eaten by these birds. I could get within ten
feet of them very often. The Blackbirds and Orioles ate more cater-
pillars than the other birds. There was one Catbird in the woods; it
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came about the same time as the Blackbirds, but I saw it for only a
short time; it took caterpillars and pupze. There were four Red-eyed
Vireos, but I saw them take only one caterpillar, and they were in the
place all the time that I was. There were also six Downy Wood-
peckers, butI did not see them take any caterpillars or pupz. A brood
of Chickadees was there all the time, and they took caterpillars and pupa
of the gipsy moth and some kind of a green caterpillar. They took all
their food from near the ground, and would pick the pupse and cater-
pillars open before eating them. There was a nest of the American
Redstart, and the tree had been stripped of leaves by the caterpillars.
There were four young birds in the nest. I saw the old birds take but
one very small gipsy moth caterpillar to the young, but they would pick
the large ones off the nest and drop them to the ground very often.!
There were no pupz near the nest that I could see. Two Robins
came to the colony very often to get food for their young. I could not
tell how many they took with them each time, but should judge from
the cluster of caterpillars in the bill that there were as many as six.
The Robins took all the caterpillars from near the ground or from the
ground. I did not look for the Robins’ nest, but could see the birds go
one hundred and twenty-five yards to a large maple tree, and I think
the nest was in this tree. One Blue Jay came, but stayed only a very
short time. It took two caterpillars, but, as they were in the tops of
trees, I was not sure that they were gipsy caterpillars. A brood of
Crows (four young and two old birds) came, and stayed till T moved,
and then left and did not come back. They came at 8 oclock and
stayed until almost 9. They were all in the trees directly over me for
a long time; at times they were within ten feet of me. They would
go to a cluster of pupz and caterpillars and eat some, but drop more
than they ate. I think they took more pups than caterpillars, but took”
a large number of caterpillars. The young birds took many more than
the old ones. The old birds left the place for a short time, but came
back. I think the six Crows took two hundred pupse while in sight.
Some of the time they took them as fastasa hen would pick up corn.

After this time most of the smaller birds neglected the
hairy caterpillars to attack the cankerworms, which were
then becoming very prominent. When the cankerworms
had disappeared the larger species continued to feed on the
gipsy moth so long as it could be obtained.

These observations were begun rather late in the season,
and the records kept by the observers were not very full, on
account of the pressure of other duties, which also limited

1 Redstarts are among the most useful birds that eat the smaller caterpillars,
Jut at this season the larvee were nearly all too large for the bird to manage.
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the time that could be spared for this kind of work. In
1899, however, Mr. Mosher was detailed for this work early
in the season, and instructed to spend such time daily as
was necessary to observe the feeding of birds on these in-
sects.  He was requested also to make full notes each day.
As many of these field notes as the available space will per-
mit are given below. Many of the observations were made
in the morning, but not during the earlier morning hours,
when birds feed most actively. The weather being mild, on
the 24th of April a few brown-tail moth larvee that had win-
tered on the trees began to crawl out.

ApriL 24.—In Cambridge, near Fresh Pond, I
saw a large flock of Red-winged Blackbirds foraging
on a newly plowed field, and from a large pile of
dressing they were taking flies. From a pear tree
near by three of them took brown-tail moth larv:e
from the opening buds. They were in the tree seven-
teen minutes, and were eating all the time.

APRIL 26. —In Revere, near the Malden line, I
found a pear tree with a brown-tail moth web on it.
A pair of Crow Blackbirds came, and remained about
forty-five minutes in that tree and the one adjoining.
They plumed their feathers for a while, then began
looking over the tree for food. They alighted sev-
eral times on the branch that was most infested, and
picked the larvee from the buds and from the crevices
of the bark.

A little later the tent caterpillars began
Fig. 41— Webof hatching, under the influence of the warm

the browntail spring sun, and the birds could find a few of

moth caterpil-
lar, reduced. them.

ApriL 27.—In Stoneham, off Forest Street, I observed the birds
feeding on tent caterpillars. A Black and White Warbler came three
different times, and took the small caterpillars from the buds. The
Chickadees visited the bush, and took a few caterpillars. None seemed
to take them from the web. The May flies were unusually plentiful,
and the Least Flycatchers were feeding on them.

ApPRIL 28.—On Mr. Dutton’s estate, Malden, I saw Black and
White Warblers feeding freely on tent caterpillars, and also Chickadees



BIRDS, CATERPILLARS, AND PLANT LICE. 131

feeding on them. A pair of Robins were building near by. When
the female was arranging the materials of the nest the male was search-
ing for food. When she started for another load he would fly after
her. IHe flew to a small wild cherry tree and picked a few of the
young tent larvie from the branch just above the web.

May 1.—Near the TFells, Malden. The White-throated Sparrows
were quite plentiful all day. I observed one come from the thick
brush along the edge of the swamp, and forage along in the lower
trees. It went to a tent caterpillars’ web, and ate at least eight of
them. Most of these Sparrows were foraging in the low bushes and
on the ground. ;

May 2. — A Field Sparrow took a number of tent caterpillars from
a branch. The Field Sparrows were very plentiful, but 1 could not
often get near enough to see what they were eating. A Chewink took
some of the tent caterpillars from the branch that T had placed in the
thicket to see if they would eat them.

May 3. —In Malden. I saw a Robin go to a tree with many brown-
tail larvee on it, and eat several of them. The day was very cold, and
the larve were clustered together on the branches. The bird picked
into the mass five times, and must have taken several each time.

May 4.—In Stoneham. Six Cedar Waxwings came to an apple
tree on which was a tent caterpillars’ web, and two of them picked the
larvee from the branches just above the web. Most of the time they
were picking the small cankerworms. A Brown Thrush eame to the
wild cherry trees, and, after singing for a short time, ate a great many
tent caterpillars, then flew to the thick bushes and began searching in
the dead leaves.

MAY 5.— An Oriole came to the small wild cherry tree and ate sev-
eral tent caterpillars from the outside of the web, then tore it open and
ate out nearly all that were in it. This was a large web when I first
saw it; now there are but few of the caterpillars left, — the birds and
bugs have nearly cleaned them out. A Redstart came to another small
tree and took out three of the tent caterpillars from the twigs.

MaY 6. — A Rose-breasted Grosbeak went to an apple tree with a
tent caterpillars’ web on it, and took at least two of the larve and prob-
ably took away more.

MaY 9. —T observed a number of Golden-winged Warblers working
near the cherry trees. Finally one went to the larger one, and after
working in it for a time went to the branch that had the web on it and
ate fourteen of the tent caterpillars. A male Nashville Warbler came
to the tree and took a few of the tent caterpillars, but he was so shy 1
could not make out distinetly how many he ate.

May 10. —I located a male Red-winged Blackbird and two females
that were building in a small swamp hole. They were feeding, every
time I went past, in a small place where there were no bushes. There
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were small tufts of grass growing out of the water. I took a branch
from an apple tree, put twenty-four tent caterpillars on it, and stuck it
up in the mud on their feeding grounds. I went away and was gone
twenty-five minutes, and when I came back the male was looking the
branch over. On examining the branch, I found but two caterpillars
left. They had crawled to the under side of the branch, and were well
concealed by leaves. At the apple tree with the brown-tail larvee there
were three species of birds seen to feed: Oriole, Robin, and Black and
White Warbler. The Oriole came three times during the afternoon,
and took fourteen the first time in six minutes, twenty-seven the second
time in eight minutes, and ten the last time in three minutes. The
Robin came but once, and took over thirty and stayed but little over
four minutes. The Black and White Warbler took twelve while in
sight, but was on the opposite side of the trunk and branches at least
half the time, and stayed nine minutes. The first took most of his
from the leaves, the second from the upper sides of the horizontal
branches, and the last from the bark crevices of the upright trunk.

May 11.—A pair of Blue Jays came to the apple tree and took
forty-seven of the brown-tail larvee. They were in the tree eighteen
minutes. A Robin came and picked off four brown-tail larve and ate
them, then flew away. A Black and White Warbler ate fifteen brown-
tail larvee; stayed about ten minutes. A pair of Chestnut-sided War-
blers came to the apple trees and ate cankerworms for about twenty
minutes. They must have eaten a great many, as they were pecking
all the time, but were behind the leaves a part of the time, so I could
not see the number. A Parula Warbler also came to the tree and ate
the cankerworms, then went to the wild cherry tree and ate five tent
caterpillars. I counted seven Yellow Warblers at one time in two
apple trees, and they were all eating cankerworms. One of them went
to the cherry tree and ate three tent caterpillars that were on the out-
side of the web. Several Golden-winged Warblers came to the orchard
and ate cankerworms, but they were very shy. A Nashville Warbler
ate eight of the tent caterpillars, and stayed only three minutes. The
Yellow-throats were in the apple trees nearly all the forenoon, and
were busy most of the time eating the small cankerworms. I did not
see them trouble the tent caterpillars.

Cankerworms and gipsy moth caterpillars were now hatch-
ing in some numbers, and the birds could take their choice.

May 12. —There was a large flight of Warblers this morning. On
first arriving at the orchard I found the trees literally alive with them.
There were Golden-winged, Yellow, Chestnut-sided, Parula, Black and
White, Nashville, Yellow-throated, and others that I was not sure of.
They would stop but a noment in any one place, but were chasing each
other from tree to tree, and were all singing in chorus. I saw all of
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the above-mentioned eating cankerworms, but could not keep any one
individual in sight more than a few seconds at a time. By 7.45 most
of them had left the orchard. T saw a Least Flycatcher alight on a
branch of an apple tree near me, and when it saw a cankerworm move,
it would fly and snap it up from the leaf. I saw it take nine in this way
before it flew away. In the swamp
a Yellow Warbler came to the wil-
lows, and, after foraging in the top
for a time, alighted on one of the
shoots that was infested with the
gipsy moth, took fifteen of the larvewe
in less than five minutes, then flew
out of sight. A Nashville Warbler also came and
remained among the willows for about half an
hour, and took forty-two gipsy moth larve while
in sight, but must have taken away many more,
for he was not in sight all the time. A Rose-
breasted Grosbeak came to the apple tree and ate
fifty-seven brown-tail larvee. Ile was in the tree about twenty minutes,
and was singing and eating all the time. Ile probably ate more than
I was sure of.

MaAy 15. — An Oriole ate fifteen of the tent caterpillars from the web
at one sitting, and nine in about twenty minutes after. The Robin was
still hanging around the brown-tail moth tree, but I did not see her eat
any. A Chestnut-sided Warbler came and stayed about twelve minutes,
and I counted twenty-eight brown-tails that he ate.

MAy 16. —1I found that one large tent that was full of caterpillars a
week ago contained only three to-day, and a large part of the web had
been carried away by the birds for nesting material. Just after I had
opened the web an Oriole flew to
it and took one of the remaining
caterpillars. The Orioles are eat-
o '?‘ ; ing immense numbers of canker-
Z W worms. The row of apple trees

X ' nearest the woods now show but
Fig. 43.— Caterpillar of the brown-tail littlé signs of the presence of

faota cankerworms. A pair of Scarlet
Tanagers came to the brown-tail moth tree. The male stayed seven-
teen minutes and the female ten minutes. The male ate at least forty-
four larveze, and probably many more. They took only those that were
on the leaves, and they examined all leaves that were curled up, and
took from them all the larvw they contained. A Wood Thrush came
to the tree just at night, and perched and sang for nearly half an hour.
Occasionally he would move along the branch and pick a brown-tail
larva or two. The Black and White Warblers came again, stopped a
moment, taking two,and three each, then flew away.

Fig. 42.— Nashville
‘Warbler, natural size.
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MAY 17. — A male Yellow Warbler came to the brown-tail moth tree
and began eating the larvee, He had eaten four when a flock of English
Sparrows flew into the tree and drove him out, one of them chasing him
across the boulevard. The remaining five Sparrows pecked a few times
at the larvee, then they flew to the street below. A Song Sparrow came
to the tree in the early morning and perched a while and sang, then he
went to the ground and foraged for about twenty minutes, searching in
the grass, then among the leaves. I saw him take two small green
grasshoppers. Ie then went to the tree and picked five brown-tail
larvee from the branch, then flew away. A pair of Wood Thrushes
came to the orchard and stayed thirteen minutes. They were chasing
each other through the trees most of the time, but I saw one of them
take several cankerworms from the leaves.’ Finally they were chased
out by a Kingbird that is nesting near by. A Yellow-throated Vireo
came to one of the apple trees that has a tent caterpillars’ web on it,
took two of the caterpillars, and, after hammering them well on the
branch, swallowed them whole. He then went to another tree and
began eating cankerworms.

The number of gipsy moth caterpillars increased from this
time on, as the eggs hidden away in cool and shady places
hatched out ; the number of birds seen feeding on them also
increased.

May 18.—Malden. In the deer park, just back of Mr. Dutton’s, I
found the gipsy moth larvee quite plentiful. A Black and White Warbler
came to the infested trees and hopped along on the trunk of a tree near
me, picking at the bark, and finally hopped to one of the branches with
larvee on the leaves, took eight gipsy larvee in a very short time, then
flew over the ledge out of sight. A pair of Golden-winged Warblers
were busy for a long time in the thick bushes. They came to the small
infested trees and picked the larvee from the leaves. Saw them take
twelve gipsy larvee, and they must have taken more. Yellow Warblers
were constantly passing through the trees. They would alight for a
moment and pick three or four gipsy larve, then fly on. Ishould think
there were as many as twenty-five that passed through. A single Chest-
nut-sided Warbler came to the trees and stayed fourteen minutes, and
took twenty-two of the gipsy larve that I saw, and many besides, I
presume. Ile also took some kind of green larvee from the leaves. He
would pick a few, and then sing. A pair of Oven-birds were apparently
building near. They were chasing each other through the trees every
few minutes, and would alight on the low-bushes and pick the larvae
from the leaves. They would stay but a moment at a time. A Brown
Thrasher, after scratching in the leaves in the bushes out of sight for a_
while, came out into the opening, hopped along under the small cherry
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trees, and took two of the tent caterpillars from a low branch. She
would hammer them on the ground for quite a time, then swallow them
whole. When she had swallowed the second one she saw me, and flew
away.

MAY 19.—A pair of Redstarts were in the orchard most of the fore-
noon, and were apparently eating cankerworms most of the time. They
would take those that were spinning down by threads. In the afternoon
I saw one come to the
apple tree and remain
for about five min-
utes, and take eleven
brown-tail larvee. A
pair of Tanagers came
to the apple tree and
remained four .min-
utes, and one took nine
and the other sixteen
brown-tail larvee. A
Black and White War-
bler eame to the apple
tree and remained
about ten minutes,
and took twenty-eight
brown-tail larvee, that
I saw, from the leaves

and trunks. e prob-
ably took many more, Fig. 44.— Warblers feeding on young caterpillars of the
4 gipsy moth,

A pair of Yellow
Warblers eame to the tree, and each took a few, but they were so
active I could keep them in sight but a moment at a time.

May 20.—In the swamp off Broadway, Everett, the Warblers were
very plentiful in the morning, and were present in quite large numbers
until about 10 o’clock. Most of them were in the tops of the trees, and
it was a difficult thing to see what they were eating. The Yellow War-
blers, Yellow-throats, and Redstarts were feeding on the trunks of the
trees. There are very few limbs on the trees for a distance of fifteen
or twenty feet from the ground. The Warblers would cling to the
bark and pick the gipsy moth larve from the erevices of the bark.
Their habits were different from those of a Creeper. Instead of cling-
ing to the bark with the body lengthwise of the trunk, and supported
by the tail, their bodies were crosswise of the trunk, and they depended
wholly on their feet to hold and balance them. They were hopping
round and round the trunks So that it was impossible to count the number
of larvie eaten by any one Warbler, or to keep him in sight any length
of time, on account of his swift movements. There were a great many
Crow Blackbirds that were nesting in the evergreens in Woodlawn Cem-



136 USEFUI BIRDS.

etery. They were also eating the gipsy larvee. There was only one
that I could get near enough to see what and how many he was eating.
He, in a little over three minutes, ate forty larvee that I was sure of.
Two pairs of Wilson’s Thrushes were near me nearly all the forenoon.
They did not stay in the trees much of the time. I saw one alight on a
small sprout on a willow and eat five gipsy moth larve, then fly to the
ground. They were feeding almost wholly on the hummocks among
the bushes and grass.

May 22. — A pair of Chickadees came to the apple tree and stayed
seven minutes. One ate fifteen and the other twenty-one brown-tail
larvee. They must have eaten more than twice that number, for they
were not so we could see them nearly all of the time, but we could see
that they were busy. Mr. Kirkland observed one, and I the other. A
Yellow-throated Vireo came to the tree and ate three brown-tail larve
as he passed through.

MAy 23. — A Robin was in the apple tree when I got there, but flew
away. Soon she came back and foriged on the ground for a while,
then went to the apple tree and to a fork near t‘lge top where the brown-
tail larvee were congregated in great numbers, picked into the mass
and swallowed them. I 'saw her take eight mouthfuls. The next
bird to come was a Red-eved Vireo. IIe confined himself to the
branches where the larvee were comparatively scarce, and went about
picking them from the leaves. I saw him take forty-three brown-tails
in ten minutes. Ie stayed longer than that, but changed to the oppo-
site side of the tree, so I could not see him. Ile was finally driven out
by an English Sparrow. A Yellow Warbler passed through the tree
and stopped for a moment. I saw him take six brown-tail larvee. The
next visitor was a Blue Jay. He came in a very noisy manuner, and
perched on one of the upper branches. He looked suspiciously at me
for a few seconds, then went to feeding on the larvee. He hopped
from one branch to another, and took them from the forks where they
were clustered. I could not count how many he ate, but there were at
least thirty brown-tails. A female Chestnut-sided Warbler came into
the tree and ate eleven brown-tails, when she was followed by the
male. Ile'would eat one or two, then chase his mate through the apple
tree and the adjoining trees. They were in and out of the tree, back
and forth, for nearly twenty minutes. A Chipping Sparrow came to
one of the upper branches and took a larva, flew to the ledge near me,
hammered it, and ate it, swallowing it whole.- She then flew back, took
another, flew to a lower branch with it, and ate it in the same way.
Then she flew away.

May 24. — A Black-billed Cuckoo came to the apple tree that has a
tent caterpillars’ nest in it, pulled open the web and took two caterpil-
lars from it, when he was seen by a Kingbird and chased out. The
Kingbird went to the nest and pulled out a mouthful of web and took it
away to its nest. A male Oriole came soon afterward, and took three
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caterpillars from the web and ate them. There were two Crows in the
brown-tail moth tree when I came in sight of it. T saw one of them
peck twice at the branch, and swallow something. In attempting to get
nearer to them I made a noise, and frightened them away. Could find
nothing on the branch they were on except brown-tail moths, which
they were eating. The next visitor was an Oriole, who came to the
tree and ate thirty-four larvae in six minutes, then flew away. Ie
hammered each larva once or twice before swallowing it. The next
visitor was a Wilson’s Thrush. He first perched on a small oak on the
top of the ledge, then hopped to the dry leaves, and seemed to be
searching among them for food for about five minutes. 'Then he flew
to the tree and took a larva while in sight and swallowed it. He
probably took more while in the tree. He was in the tree four minutes.
He then flew down and began searching in the grass. A Red-eyed
Vireo perched in the oaks and searched for about nine minutes. I saw
him take over fifty larvae of various kinds from the leaves, some of
which were leaf-rollers. I could see him picking insects from the under
sides of the leaves. T'o accomplish this he would grasp the petiole with
his feet, and hang, back down, and pick the larvee off. He then went
to the apple tree and took twenty-nine larvee (brown-tail) before flying
across the boulevard. Ile was in the apple tree about six minutes. He
beat nearly every one on the branch before eating it.

From this and later experiences it seems that many birds
have learned to eat the larvae of the brown-tail moth even
when the caterpillars reach an age when the detachable hairs
are dangerous. Probably by shaking off these hairs the birds
render the larvae eatable, and even fit to feed to their young.

May 25.— A Golden-winged Warbler came to the oak trees next
the boulevard, and sang for nearly five minutes in a low, wiry voice.
He then began searching for food. Frequently I would see him take
some small green larvae from the leaves, but could not tell what kind
it was. Ile then flew to the apple tree and picked eleven brown-tail
larvee from the leaves and swallowed them, after hammering them on
the limbs. Ie probably took more while feeding in the tree, about
eight minutes. He then flew over the ledge. A pair of Orioles were
back and forth over the ledge, and would occasionally stop and eat the
brown-tail larvee for a moment or two, but did not make a long stay
while I was there. They had probably got their fill earlier in the day.
An Indigo Bird lit in the top of one of the oak trees for a moment, then
flew to the apple tree and ate six of the brown-tail larve, and was then
chased out by the English Sparrows. Three of the Sparrows perched
in the tree and picked off two or three brown-tail larve apiece, then
flew to the boulevard. A pair of Scarlet Tanagers perched for about
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twelve minutes in the apple tree, and were busy all the time eating
brown-tail larve. I could see but one distinetly, and he ate forty-three
brown-tails that T saw, and probably a few more, but not many.

May 26. —1 watched a Maryland Yellow-throat on the low willow
sprouts, and saw him pick off fifty-two gipsy moth larvae before flying
away. Isaw Warblers flying in and out among the trees, taking one
here and another there all the time I was there, but could not watch
any one individual for any length of time. The Yellow Warblers were
taking them from the trunks as well as the sprouts, and also in the tops
of the tall trees. A pair came to a bunch of sprouts near me, and I
counted thirty-five gipsy larvee that they took in the two minutes they
were there. A pair of English Sparrows have a nest in a hollow tree in
the grove, and they are almost continually chasing the Warblers and
other birds that come near them ; but I did not see them feed any in the
grove, —they go out to the streets and dooryards. The Redstarts were
also eating large numbers of the larvee. One that T got near enough
to observe ate thirty-one gipsy larvae before he left the clunip of willows.
At the brown-tail moth tree a Black-billed Cuckoo came, and, going
to a branch where the larve were very numerous, began eating them
greedily. Ife had taken four mouthfuls when a Robin, that has a nest
in a pine tree near, chased him out. A Yellow-throated Vireo came to
the tree and ate fourteen brown-tails in less than five minutes. He
probably ate many more, as he could not be distinctly seen nearly all
of the time. A Red-eyed Vireo came to the opposite side of the tree
and ate several larveme, but his doings could not be clearly seen. A
male Indigo Bird perched on the topmost branch of the apple tree and
sang for several minutes, then hopped down a branch or two and
picked the larve from the branch. T saw him eat sixteen of them
(brown-tails) after he had hammered them on the branch.

May 27. — A Yellow-billed Cuckoo came to a willow tree near me
and ate forty-seven forest tent caterpillars in six minutes, then flew
to a small maple tree and sat on a branch for nearly ten minutes and
plumed his feathers, then returned to the willow and ate sixteen more,
and flew away. He would take the caterpillar and hammer it once
or twice, then swallow it. A Blue Jay came, and took two of the
forest tent caterpillars and flew away with them. A male Redstart ate
three forest tent caterpillars. He would take one, fly to a neighboring
branch, hammer it well, swallow it, then go back for another. A male
Oriole came to the tree three times during the forenoon, and fed on the
forest tent caterpillars. The first time he came he stayed four minates,
and took eighteen caterpillars ; the second time he stayed seven minutes,
and took twenty-six larvee ; and the last time he stayed about ten min-
utes, and ate fourteen larvee. At the brown-tail moth tree there were
quite a number of birds feeding in the surrounding trees, but not nearly
all the species visited the apple tree. A Red-eyed Vireo came to the
tree and would take the brown-tail moth larve and hammer them a
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few minutes, then pull the larger ones to pieces, and swallow them ;
the smaller ones she would swallow whole. I saw her eat fifteen in the
eight minutes she was in the tree. A Catbird came to the tree, picked
four brown-tail larvee from the branch, and ate them, and would prob-
ably have eaten more, but a Robin chased her out of the grove toward
the boulevard. She would give the larvse a knock or two, then swal-
low them.

May 29. — A pair of Blue Jays were very busy carrying food to their
young. They came twenty-four times to a willow tree, with forest tent
caterpillars on it, during the three hours I was there, and took at least
two or three larvae each time. Once they went to some hazel bushes
near by, where a Chestnut-sided Warbler was sitting, and would prob-
ably have taken the eggs, if I had not interfered. A White-breasted
Nuthatch came to a willow and climbed around the trunk for a time,
when she found two forest tent caterpillars. She ate one after hammer-
ing it for a moment, but passed over the other. I saw her pass over
two others in the same way, apparently preferring to pick the smaller
insects from the bark. These were so small that T could not see what
they were. A Wood Thrush took two of the forest tent caterpillars and
ate them, and later in the day I saw a Wood Thrush go to the apple
tree and eat five of the brown-tail larvee, and then fly away. Isaw a
Flicker alight on an ant hill and make a hole in the hill with her bill,
and pick up the ants. She was busy in this way for nearly fifteen min-
utes, and must have eaten large numbers of them. I found in the thick
woods a few oak trees that were badly infested with forest tent cater-
pillars, and there were quite a number of them on the low bushes on
the ground. A Chewink came to the brush, scratched in the leaves and
pulled out large grubs but I could not make sure what they were. She
then hopped about and took six of the forest tent caterpillars, beat them
on the ground, and ate them. An unwise move on my part frightened
her away. A Black-billed Cuckoo came and gorged himself. He ate
twenty-nine forest tent caterpillars at first, then rested between ten and
fifteen minutes, then ate fourteen more. Ile would shake and hammer
one on the branch, then swallow it, and pick up another. A Nashville
Warbler came to the apple tree, picked a brown-tail larva from the
leaves, beat and shook it for about thirty seconds, and swallowed it;
then took another, hammered it in the same way, and swallowed it.
He then flew to the low shrubs. A Robin was passing to and fro, but
I did not see her eat any of the brown-tails ; she seemed to cat nothing
but what she took from the ground. The angleworms were plentiful
that day, and she had no appetite for anything else.

MAY 31.— An Indigo Bird came to the brown-tail moth tree, took a
brown-tail larva from the leaves, and flew to a low branch, shook and
hammered the larva, and ate it. He then went back, took another, and
flew with it to a neighboring oak, ate the larva, and flew away. A
Warbling Vireo sung and fed in the oak trees for nearly tlnrty nlmutes
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All the above notes, taken, as they were, in different lo-
calities in several different towns, seem to establish the fact
that birds are not by any means indifferent to hairy larve.
Reference may also be made to a summary of the observa-
tions of a large number of men, published in 1896, which
show the avidity with which certain birds eat the larvee of
the gipsy moth.!

Mr. Mosher’s notes, quoted above, fail to show the attrac-
tion of birds to caterpillar outbreaks, for at that time there
were no great irruptions of any such insects in that region.
The greatest swarms of gipsy moths and brown-tail moths
had been suppressed by the work of the State Board of
Agriculture, and neither the American tent caterpillar nor
the forest tent caterpillar was in very great numbers. Going
back to 1895, we find Mr. Bailey recording briefly his ex-
perience in a visit to a destructive swarm of the gipsy moth.
Mr. Henry Shaw and others give similar experiences. Mr.
Shaw says: —

JUNE 28, 1895. — The newly found colony of gipsy moths in Dor-
chester seems to be a great attraction for birds of all kinds. In the
last three days T have seen the Black-billed Cuckoo in great numbers
eating larvee, also the Rose-breasted Grosbeak. I have seen the Cat-
bird, Red-eyed Vireo, and Yellow-throated Vireo feeding on the larve
of the gipsy moth. The Red-eyed Vireos seem to be living on them.
They take large ones, and swallow them whole. The Purple Grackles
are around there apparently after the larvee. 2

Mr. Bailey says, regarding the gipsy moth : —

JuLy 27, 1895. —1 left here at 4.15 A.M., and started for Woburn,
to see how many birds there were in the infested woods. T think there
were more than I have seen at any one place this summer. The fol-
lowing is a list of species seen: Chickadee, Black and White Creeper,
Yellow-throated Vireo, Red-eyed Vireo, Catbird, Crow, Blue Jay,
Phebe, Wood Pewee, Least Flycatcher, Kingbird, Towhee, Chipping
Sparrow, Song Sparrow, Scarlet Tanager, Swamp Sparrow, Chestnut-
sided Warbler, Yellow Warbler, Rose-breasted Grosbeak, Downy
Woodpecker, Redstart, Baltimore Oriole, Black-billed Cuckoo, Yellow-
billed Cuckoo. Most of the birds left the woods by 11 A1, or, if they
did not, they kept very quiet after that hour. I think some of the birds
have come a long way to feed here, for I saw some of them go about

1 The Gipsy Moth, by E. H. Forbush and C. H. Ferna.ld, 1896, pp. 206-243.
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half a mile. I think the best bird to destroy the moths is the Kingbird.
The Kingbirds came into the woods at 6.15 .M. There were seven of
them, and they did nothing but hunt the moth until 9.30. I saw them
take seventy-nine males and twenty-four females. 'They dropped six
of the females. They would cut the wings off both males and females
with the bill. 1Tt is safe to say that the seven Kingbirds from 6.15 a.y.
to 9.30 A.M. killed two hundred and fifty males. I could not keep one
bird from the rest, so I took the number each time I saw a bird catch
one. I did not see the birds take any males except on the wing, and
most of the females were taken from branches of trees near the ground.
They almost all stopped feeding at one time, left the woods, and did
not come back while I was there. I saw the Chipping Sparrow take
five females; three were taken from the ground, two from a tree.
They took a number of males on the wing. They would peck both
males and females before eating them. There were six Least Fly-
catchers, and I saw them take thirty-one males and nine females. Two
of the female moths were caught by the birds when the moths were
falling from the tops of trees; some other bird might have dropped
them. One was taken from the ground and six from the trunks of
trees near the ground. They took the wings off, just as the Kingbird
did. They took the moths only when they canie near them. The
Wood Pewee took twenty-two males and’ seven females, that I saw.
There were three of these birds in the woods. Eight of the male moths
were taken off the trunks of trees, and twelve were taken on the wing.
The Cuckoos fed very little. 1 saw them take eight larvae and three
pupze. The larve were pecked several times before they were eaten.
1 did not see them take any notice of the moths. The Black-billed
Cuckoo was hunting for a small larva in the tops of the trees; I could
not get one to determine the species, but it was not the gipsy larva.
A large number of Chickadees came into the woods at
6.30 A.M., and stayed there until I left, but were not
feeding all the time. I saw them take several male gipsy
moths from the bark of the trees, but did not see them
take any on the wing. I saw one bird take a female moth
and pick it all up in very small parts. Another bird took
a female, took only the wings off, and ate her. They were hunting
for some small insect that is feeding on the new leaves, but I could not
tell what it was. T saw eight pupw taken by the Chickadees, and all
of them were pecked open by the bird before any part was eaten. The
Baltimore Oriole came, found four small gipsy moth larve, and T am
sure took one male moth on the wing. The Redstarts took several
male moths on the wing. A Yellow Warbler took a male moth from
the trunk of a tree and ate it. A number of Towhees were hunting for
the moths, and took the female as readily as the male. I saw them
take ecighteen in all; then they left the ground where they had been
hunting, and went into the tops of the trees, hunting for the moths.
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In September, 1895, a second brood of the gipsy moth
hatched in Woburn. The Warblers were then migrating
southward, and had stopped there to feed on the young cat-
erpillars. Mr. Mosher refers to this briefly, as follows : —

SEPT. 21, 1895. —1I went to the Woburn colony in the forenoon, to
observe the young larvee. Ifound that many of them were gone, prob-
ably having been eaten by birds. Since these warm days the eggs are
hatching again. The birds were very numerous, especially the War-
blers and Vireos, and the Chickadees, Blue Jays, and Hairy Wood-
peckers were quite plentiful.

In July, 1899, a serious outbreak of gipsy moths was dis-
covered in Georgetown at some distance from the region
then known to be infested by this insect. On visiting the
place I found birds very plentiful there, and most species
appeared to be feeding on the gipsy moth in some of its
forms. Mr. Mosher was sent there, and spent several days
investigating the natural enemies of the moth. Some of
the notes taken there by him are given below : —

Jury 11. — A Chickadee came, and ate one larva and one pupa. IHe
held them with his feet, pulled them to pieces, and ate the fragments. I
saw an-Oven-bird carrying a gipsy moth larva to her young. A young
Black-billed Cuckoo came to an oak tree, took a larva from a branch,
flew to a lower branch, and began working the larva around in its bill.
It continued this for several minutes, when it dropped the larva to the
ground, flew and picked it up, and finally swallowed it. A Blue Jay
remained in sight about four minutes, and was seen to eat ten pupee
and three larvae. A pair of Rose-breasted Grosbeaks could be seen
among the pine trees, feeding steadily when they were in sight. They
were in the colony at least two hours. There were seven Blue Jays
in the colony at one time, and all were eating both larve and pupm=
steadily when seen. A pair of Scarlet Tanagers were in the trees for
nearly an hour, and were eating caterpillars pretty steadily while they
were in sight, which was about half the time. Several times a Black and
White Creeper came, and ate a few pupmz each time. A Downy Wood-
pecker was heard several times on the edge of the defoliated tract;
finally he came into it, and was seen to take a few pupz from the
clustered masses, pull them in pieces, and eat them. A pair of Great-
crested Flycatchers were passing to and fro. One of them alighted
on a tree near me, and, after hopping about for a little and taking one
or two small moths on the wing, it took a pupa from among the pine
needles on a small bough, and ate it. There was a family of Black-
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PLATE XVII. — Pines, Oaks, and Other Trees, stripped by the Omniv-

Géorgetown (where Mr.

orous Caterpillars of the Gipsy Moth.

(From the annual

report of the Massachusetts State Board of Agriculture, 1899.)

Mosher’s observations were made), July 11, 1899.
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billed Cuckoos that were coming and going all the time I was there.
and they were eating large quantities of larvee. The young would take
a larva and work it over with the bill for a long time, and then swallow
it. The old ones would take a larva, beat it on a limb a few times, and
swallow it. Most of the birds were gone by 8.30 A.M. They were
most plentiful between 5.30 and 7 A.a. The Cuckoos and Chicimdees
were coming and going all day.! When we came in sight of the place
after dinner we saw nine Crows fly to the edge of the stripped patch,
and alight in the trees that were partially stripped, but when we tried
to get near them, they flew away. When I went into the colony T
found there were still two Crows there. I saw one of them eat three
pupze, then they took flight. Several species that were not seen to eat
the moth were heard in the woods outside the stripped area. Among
the number were the Red-eyed Vireo, Indigo Bird, Wood Thrush, Che-
wink, Maryland Yellow-throat, Black-throated Green Warbler, Chest-
nut-sided and Yellow Warblers.

Jury 12. —1In the morning, when I came in sight of the place, I
found the whole flock of Crows there, afld' could hear them feeding
their young very frequently. When I tried to get near enough to see
what they were doing, they all flew away. - The Grosbeaks were back
again to-day. They kept on the farther side of the tract, and were eat-
ing both pupee and larvee when they could be observed. The Black-
billed Cuckoos were eating great numbers of the larve, as was the case
yesterday. There were three of them in sight at one time, and they
were coming and going all day. The Blue Jays were around the col-
ony all the time, just outside the stripped area, and when seen were
eating both pupw and larvee. They are so shy that it is very hard to
get near them. There were a great many Chickadees
flying back and forth through the colony. Each one
would stop now and then, take a larva from the trunk,
take it to a branch, and with its feet on the larva would
pull it to pieces and eat it. A pair of Pheebes came to
the eolony about 8 o’clock and remained nearly two hours, and caught
all the male moths that came near them. One of the Great-crested
Flycatchers was in and out of the colony at intervals all day, taking
food to its young in a hollow apple tree near by. I saw the pair take
all forms of the moth to-day, — caterpillar, pupa, and male and female
moths. They would hop along on a branch, and at a distance might
be taken for Robins. I saw them take five pupee, two larve, and two
female moths, besides a great many male moths, and carry them to
their young. A Kingbird also came, remained nearly half an hour, and
took many male moths.

JULY 18. — The Crows were in the colony when I arrived, and all

! Most birds lea‘:e the defoliated woods during the hotter part of the day, re-
tiring to the cool shade, and feeding in the stripped woods mostly at morning
and night.



146 USEFUL BIRDS.

flew out and went to the meadow land near by, and were searching for
grasshoppers most of the day. I could hear them feeding their young
there very often. Whenever I left the place for a few minutes to go to
the spring they would fly back again. I counted nine Blue Jays in the
colony at one time, and they were all busy eating the larva: and pupse.
I could see only one distinctly, and he ate five pupze and two larve in
two and one-half minutes. A family of Oven-birds were scratching
about on the ground among the thick bushes. They were walking
about like a flock of chickens, and took the larvee that were crawling
on the ground or that happened to fall from the leaves. A young
Cuckoo was perched in the oak sprouts near me. The old bird
brought him larvae at the rate of one every two minutes for about
thirty-six minutes; he then went into the swamp. A Red-eyed Vireo
came into the colony and ate steadily for forty minutes. He ate sev-
enty-three larvee that I saw. He would hold the larvae with his feet,
pull out the inside, eat it, and drop the outside. A Downy Woodpecker
came into the colony, ate two pupw, and then flew away.

JuLy 14. — The Crows are still in the colony, back and forth, when
no one is there. They fly out when they see any one. They seem to
be eating great numbers of the pupz. A Yellow-billed Cuckoo came
in the early morning and fed forty-eight minutes, and ate eighty-one
larvee. He would beat each one once or twice and swallow it, then rest
a short time before taking another. Chickadees are still here in large
numbers, and are eating a great many caterpillars, as they
eat only the inside. Blue Jays are still eating large quan-
tities of larvee and pupse, but their actions cannot be seen
accurately, as they are so shy. Black-billed Cuckoos are
here to-day, as before. I saw four at one time, and they
were here at intervals all day, and always eating the cater-
pillars. There were several Tanagers, or the same one
several times; each one would eat two or three of the
larvae each time he was in sight. Ile seemed to pick out the small
ones. He would hammer them well before he swallowed them.

JuLy 15.— When I arrived this morning there were three Flickers
in the path where the larvee were crossing to get green food. These
birds’ were picking the larvee up as they erossed, and eating them.
They would hammer them on the ground. Yesterday there was a
Hairy Woodpecker around the colony, but I could not see what he was
doing. To-day he came and picked into the mass of pupse, pulled them
in pieces, and ate them. The Downy Woodpecker was also here again
to-day. T saw him eat three pupe. He was around nearly all day.
The Crows are getting tamer, and came several times during the day,
and I saw them take both larve and pupse and feed their young with
them. The Chickadees are here in greater numbers than any day be-
fore; there were evidently two families of them. All were feeding on
the larvze, in the same manner as mentioned before. A Chewink perched
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in a tree near the edge of the colony, sang for a few minutes, then flew
to the sprouts that are infested, then to the ground. He scratched in
the leaves, and T saw him take seven pupw from the leaves, and two
larvee that were crawling on the ground. There was a pair of Great-
crested Flycatchers coming and going all day. They took a great many
male moths, and I saw them take five female moths from the trec
trunks. A Robin perched in the tops of the oak trees, picked off four-
teen of the pupa from the branches, and ate them. A Yellow-bellied
Sapsucker came, and I saw it eat two pups. It remained at least
half an hour more, but I could not see what it was doing. A Yellow-
billed Cuckoo ate ten larvee in a few- minutes.

Thousands of these insects are undoubtedly eaten by birds,
for every onc that they are seen to eat ; but, it may be asked,
if the birds are effective enemies of these introduced gipsy
larvee, why have they not kept down the increase of these
insects? .To thisit must be answered that we have not birds
enough, nor are there likely ever to be enough, to do away
with these pests entirely, unless birds learn to eat the eggs.
Other natural enemies must also help in this work, if we are
to see an end of the moth plague; but there is little that we
can do to protect the insect enemies of the moth or to insure
their multiplication, while we can protect and feed the birds,
and so secure an increase in their numbers. In so far as
we are able to take measures that will result in increasing
the numbers of certain birds, just so far shall we be able to
prevent the increase of destructive insects. As time goes
on, it is probable that birds will become more and more effi-
cient as enemies of the gipsy moth and the brown-tail moth,
as they learn better how to manage them. It seemed appar-
ent that they had not learned to eat the eggs of the gipsy
moth up to 1896, when my last studies on that subject were
made ; still, now that ten years have passed, the subject
should be investigated again. It is quite possible that by
this time some birds may have learned that these eggs are
good for food. As the gipsy moth spends more than half
the year in the egg, this is its most vulnerable point. If
Jays, Creepers, Nuthatches, Woodpeckers, and other birds
could learn to eat these eggs, as European birds are said to
do, they would then have an increased food supply the year
round. Naturally they would increase in numbers, and thus
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an effective natural check to the gipsy moth in America
would be established, provided these birds were protected.
But the egg clusters of these insects are covered with a fine,

R A e A
fitd) ".:,"/ “(/‘ .‘,“{‘I‘A i
2% it 1T "'|" ‘ f

) W {

AR
i N

Fig. 45.—Egg cluster of gipsy
moth.

yellow hair, which causes them to
resemble in appearance a fungous
growth which often appears on
trees. Apparently the birds failed
to recognize anything edible in
them, and whenever a bird broke
open an egg cluster, the fine hairs
sticking to the beak seemed to dis-
gust it.

The brown-tail moth is more ex-
posed to the attacks of birds than
is the gipsy moth, since the larvze
hibernate in their nests in curled-
up leaves that remain on the tree
all winter. Already some birds are
learning to open these winter nests
and to extract the larvee from them.

If the birds once learn this lesson thoroughly, the power of
this pest will be greatly lessened.
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CHAPTER V.

THE ECONOMIC SERVICE OF BIRDS IN THE ORCHARD.

The conditions in the orchard regarding bird life approx-
imate those in the woods. The trees offer some shelter to
birds, and also nesting places secure from such of their
encmies as cannot climb or fly. The cutting over of wood
lots destroys the breeding places of such birds as nest in
hollow trees. Apple trees, on the other hand, are allowed
to stand for a eentury or more if they still bear profitable
fruit crops. Many orchard trees are much decayed, as a
result of neglect or bad pruning, and the dead and hollow
trunks furnish homes to such birds as once bred in the decay-
ing trees of the woods. The trees in the orchard also provide
an abundance of insect food. They are usually planted in
or near fields or gardens, where many species of inseets find
food .and shelter. For these reasons, orchards are much
frequented by birds. The service rendered by birds in pro-
tecting the orchard is not, however, as effectual for man’s
purposes as that given by them to the woodland ; for birds
are the servants of nature, and in planting and cultivating
the orchard man sets nature at defiance. His object here is
not the mere growing of trees, but rather the production of
an improved variety of fruit. Nature’s efforts, on the other
hand, are put forth mainly to produce such fruit as will
make for the production and distribution of good seed that
will insure the propagation of the tree. The fruit grown by
nature is often considered by man as unfit for food. He
wants fruit suited to his tastes. The seed is of little value to
him, for he does not often use it, but propagates the tree of
his choice by grafting or budding.

The production of a vastly increased quantity of fruit, of a
-better quality than the natural product, offers an inereased
food supply for the creatures that feed upon that fruit. So
the planting of large fruit-bearing orchards gives the insects



150 USEFUL BIRDS.

which feed upon the fruit, seed, or other parts of the tree
an increased opportunity to multiply. Insects unfamiliar to
our native birds are introduced. The undergrowth, shrub-
bery, and vines which shelter many such useful birds are
cleared away. This drives these birds away, and so the fight
against insects in the orchard is begun with an inadequate
number and variety of birds and an unusual abundance of
insects.

Even under these adverse conditions, the entire protection
of the foliage from insects may be left to birds, provided that
the orchard is favorably situated, that the birds are attracted
to it in winter, and that those which nest there in summer
are protected, encouraged, and furnished with nesting places.
This I have demonstrated by a series of experiments, cover-
ing a period of about ten years.

The protection of the trees and their foliage by birds in-
sures the maturing of such fruit as the trees will bear ; and,
as probably two-thirds of the fruit trees in Massachusetts
receive little care at the hands of their owners, the people
of the Commonwealth are largely indebted to the birds for a
great part of their annual fruit crop. Even as it is, insect
pests destroy a large part of the apple crop in some seasons,
and hardly a hand appears to be raised to stay them. Hence
I repeat that such fruit crops as we getare largely due to the
protection our trees receive from the birds.

My first attempt at availing myself of the services of the
birds in an orchard was made in 1894-95, and the result was
given in a bulletin issued by the State Board of Agriculture.
The winter birds were attracted to the orchard, and fre-
quented the trees during the entire winter of 1894-95. In
the fall, winter, and spring they destroyed many thousands
of the imagoes and eggs of the fall and spring cankerworm
moths, the eggs of the tent caterpillar, and probably also the
pupee and imagoes of the codling moth, besides scales, tineids,
and other enemies of the trees. When spring came, efforts
were made to attract the summer birds to the orchard. These
attempts met with such signal success that, although most of
the eggs and young birds were destroyed by cats, boys,
Crows, and other agencies, the remaining injurious insects
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were so completely disposed of by the birds that the trees
bore luxuriant foliage during the entire summer, and produced
a good crop of fruit. This occurred in a season when both
the tent caterpillar and the cankerworm were remarkably
prevalent. The only other orchard in the neighborhoo~d
that produced any fruit whatever was that of the nearest
neighbor. (See p. 169.) This had been partly protected by
tarred bands and partly by the birds from my place. Else-
where in the town most of the apple trees were defoliated,
and very few produced any fruit that year. While the result
secured in such an exceptional year seemed remarkable, the
expericnce of succeeding years has demonstrated that it was
not so. Year after year we have kept the trees free from
serious insect injury, without spraying or otherwise protect-
ing the foliage, merely by a little effort and expenditure to
attract the birds and furnish them safe homes. While the
protection of the tree itself is essential (.., its trunk, limbs,
twigs, and bark), the protection of its foliage, which shades
the fruit and so allows it to mature, is also imperative.

It must be admitted, however, that he who wishes a large
crop of the finest fruit must himself prevent the inroads of
those insects which attack the fruit directly. There are two
insects of this class which the birds have thus far failed to
control completely ; and, while birds might possibly check
such insects under the most favorable circumstances, I believe
that ordinarily they cannot be relied upon to do so. The in-
sects referred to are the codling moth ( Carpocapsa pomonella)
and the apple-fruit maggot or “railroad worm” (Rhagoletis
pomonella). These insects are for a greater part of their
lives protected from the attacks of birds by being hidden
either in ground, rough bark, or fruit. Only a few birds are
known to dig out the larvee of the codling moth from their
hiding places ; probably fewer still find the railroad worm.
Weevils or curculios are eaten by many birds; still, suffi-
cient numbers usually escape to spoil much fruit ; and the
pernicious introduced San José scale seems to be overlooked
thus far by birds.

Tt cannot be expected of the birds that they will become
efficient allies of man in protecting his artificially propagated
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fruit from the attacks of all the too numerous insects that
are introduced and fostered by his methods. The bird is
designed to assist in carrying on nature’s work in maintain-
ing such a balance of her forces as will allow the production
of a natural fruitage. Birds merely perform a service in
the orchard similar to their natural work in the woodland,
by protecting the tree from the enemies which, under normal
conditions, attack its different members. In the mean time,
birds feed to a greater or less extent on the fruit which they
protect. While such service as they may render in direct
protection of the fruit should be placed to their credit, they
cannot be expected to deviate much from those habits which
they have contracted under natural conditions, or to make
any special effort to assist man in producing an unnatural
surplus of fruit. Birds are not as essential to the orchard
of the intelligent, enterprising, modern fruit grower, who
sprays his trees and cares for them in every possible way,
as they are to those of ordinary mortals. Nevertheless, so
long as human nature continues as it is to-day, the birds will
always be a great help in the orchards of the poor, or of those
who for various reasons have not the spare time or money
necessary to enable them to care for their trees in the most
approved and scientific way.

A series of poison sprays used for the destruction of the
codling moth will destroy most other leaf-eating insects, and
so protect both fruit and foliage. There is, however, a host
of tiny insccts that are not affected by any amount of arseni-
cal spraying, — insects so small, indeed, that their presence is
seldom noticed until the injury done by them has progressed
so far as to destroy the fruit. Such inscets are the plant lice
and their allies, the bark lice, scales, and all the lilliputian
host that unnoticed sucks out the juices of the tree from
trunk, limbs, twigs, leaves, or fruit. Warblers, Titmice,
Creepers, and Nuthatches are often very efficient helps in
holding the increase of such insects in check.

As an instance of the unnoticed beneficial guardianship of
the birds over our orchard trees, I will relate a recent expe-
rience of my own. The reader has already been told how
in the spring of 1905 T left my trees to the tender mer-
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cies of the caterpillars, trusting them to the care and pro-
tection of the birds. I visited the place occasionally during
the summer, and in the fall saw that measures were taken,
as usual, to attract the birds. On November 12 T returned
for the winter, and noticed no evidence of insect injury
among the fruit trees. A small flock of Myrtle Warblers
and some Goldfinches were very busy among the apple
trees, and were paying particular attention to the pear trees
near the house. I was told that they had been coming there
for about two weeks. Realizing at once that they must be
engaged upon those leafless trees in the suppression of some
insect, I examined the trees casually, but at first was unable
to find the object of their quest. One of the birds was
watched closely. It was taking something from the lower
sides of the twigs and the crevices between them. With a
glass it was seen to take some very small insects that were
hiding in these situations. Evidently the insects were no
longer plentiful, as the birds had to search somewhat to find
them, and the only way in which I could find a specimen
was by driving a bird away just as it was about to attack the
insect, and then examining the twig. Three tiny insects,
which appeared like little cicada-shaped flies, were found
and secured in this way. Two of these were forwarded to
Dr. L. O. Howard, chief of the Bureau of Intomology, at
Washington, who identified them as adults or imagoes of
the pear tree psylla (Psylla pyri), a pest imported into this
country from Kurope about 1832. According to Circular
No. 7, sccond series, issued from Dr. Howard’s office, an
overwhelming invasion of this insect occurred in the year
1894 in one of the largest pear orchards in Maryland ; there
were similar oceurrences in Virginia and New Jersey. This
insect has long been known as a pest of the pear tree. It is
a true bug, of the order Homoptera, intermediate between
the scale insects and the plant lice on the one hand, and the
cicadas and larger plant bugs on the other. The Psyllide
are commonly known as the jumping plant lice, on account
of their vaulting ability. They are extremely prolifie, having
several broods each year. Tn the infested Maryland orchards
the leaves and fruit fell, the latter before it was half grown,
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and the trunks of the trees appeared as if smoked. The
enormous secretion of honeydew that the hosts of these
insects produced from the sap of the trees fell like rain,
drenching th