
A VIEW OF A 42-FOOT-LO NG KRO NOSAU RUS SK ELETO N SHOWS THE MASSIVE BON ES O F ON E OF THE LARG EST MARIN E REPTIL ES EVER 

Days of Doomed Grandeur 
Emerging from streams and ponds some 365 million years ago, the 
reptile ancestors established a footing during the Upper De­
vonian and eventually gave rise to myriad bizarre creatures, from 
tortoise-sized cotylosaurs to the ship-sized Brontosaurus. While 
many returned to the water, a few took to the air. But most re­
mained on land to dominate the earth for some 200 million years. 
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Evol'ution 
of 
Reptiles 
The history of reptiles, from their 
first appearance during the Carbon­
iferous to the present, is traced on 
this chart. (Each white area repre­
sents a major order plotted according 
to when it first began to flower and 
how long it lasted.) In addition to 
the major groups, many short-lived 
offshoots developed. For reasons of 
space only two of them, represented 
by the marine forms Geosaurus and 
T ylosaurus, have been included here. 
Solid bars on the chart indicate lines 
of descent which have been fairly 
well established by the fossil record . 
Broken bars are used where the fossil 
evidence is sketchy. 

A striking aspect of reptile history 
is how, from the primitive cotylo­
saurs (here represented by Seymou­
ria), these creatures radiated to 
occupy an enormous variety of niches 
on land, in the water, and in the air. 
One group of cotylosaurian descend­
ants that played a profound role in 
the development of reptiles was the 
thecodonts, primitive archosaurs. 
Not only did they give rise to the 
Ornithischia and Saurischia (popu­
larly called dinosaurs), but a lso the 
Pterosauria (flying reptiles) and the 
Crocodilia . Thecodonts were even 
rela ted to the ancestral birds. The 
mammals evolved from another 
group, the therapsids, shown at the 
lower left. 

Another curious fact of reptilian 
evolution revealed by this char t is 
the relative suddenness with which 
order after order disappeared towards 
the end of the Cretaceous, described 
as "the time of the great dying" . 
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A FULL-CHESTED, STUBBY-WINGED BOBWHITE QUAIL ZOOMS W ITH A ROCKETING BURST OF ENERGY FROM THE BRUS H W HERE IT WAS HIDING 

A Powerful , Air -Cooled Engine 
Birds Rap the ir wings with powerful Right muscles 
which, to use automotive terms, come in two mod­
els: one designed to provide explosive burst~ of speed 
for short distances, and another geared for endur­
ance on long hauls. T he bobwhite quail above, a 
ground bird like the chicken, has wh ite Right mus­
cles, quick to contract but meagerly supplied with 
blood vessels to carry oxygen and other fuel to the 
fibers and thus incapable of sustained action: For 
ground birds, Right is strict ly a means of escape: if 

. Rushed several times, many species become ex­
hausted and may even be picked up in the hand. 

By contrast, strong Riers like the egret ( opposite), 

' 

wild ducks, geese and other migrators have red Right 
muscles, p lent ifu lly supplied with blood vessels and 
not readily tired. Driving the wings, these muscles 
generate great heat and speed up the body 's me­
tabolism. Such heat wou ld be ki lling were it not 
regulated by the resp iratory system, the most effi­
cient of any in the vertebrates. In addition to a pa ir 
of small , bright-red lungs, the're a re usually at least 
nine thin-walled air sacs with interconnecting cham­
bers throughout the body. Not only do these bring 
supplies of o~ygen to the t issues for burning, but 
also, perhaps through the evaporat ion of water, they 
help to keep the temperature to a tolerable limit. 
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SATIN BOWERBIRD SOUTHERN GROUND HORNBILL 
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FROM NEAR OBJECTS TO SEE THEM WELL 

PALLAS' SEA EAGLE 

LIKE WINDSHIELD WIPERS. nict itating membranes sweep across the eyeballs of a 
king vulture and a king penguin. Found in all birds, these transparent third eyelids 
clean and moisten the cornea . The king penguin can contract its pupil to a square. 

Eyes That See Big-and Small 
T hough they look relatively small , hidden behind their lids and set 
like gems in protective rings of overlapping bone, birds' eyes are enor­
mous. This is because flight demands that the image be big and all its 
details sharp. In many birds the eyes must also be able to register and 
react instantaneously to far objects and near ones-a swift out on pa­
trol for food reacts with incredible speed to the flick of an insect cross­
ing its path just a few in:ches ahead. 

Birds ' eyes vary in position and shape from species to species. Most 
birds have rather flat eyeballs wit~ large retinas for images to play on, 
excellent for scanning the landscape. Birds of prey have rounder or 
almost tubular eyes. These take in less territory than flat ones do, but 
see farther and in greater detail , pinpointing living targets with the 
precision of a bombsight. 

A bird has more sensory cells in its eyes than other animals have, 
-~ particularly in the area of the fovea, a small depress ion in the retina 

, at the point of acutest vision. The fovea 's -convex sides help magnify 
part of the image-as much as 30 per cent in some bird species. The 
retinas of hawks are from four to eight times as sensitive as those of 
humans, making these birds the keenest-sighted of all living things. 

HOATZIN DOUBLE-CRESTED CORMORANT 
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CONTOUR FEATHER DOWN FEATHER 

FILOPLUME OWL WING FEATHER 

The Indispensable Feather 
A bird's feathers have to do many things. Not only must they provide 
lift surfaces for wings and tail, but they must ·protect the bird against 
the weather and insulate it against loss of heat. Feathers come in al0 

most infinite variety, but they fall into four main categories. Most 
numerous are the contour feathers which coat the body, giving it a 
streamlined shape. A house sparrow wears about 3,500 of these in 
winter, and they are so efficient at sealing in heat that it can main­
tain a normal temperature of 106. 7° F. without difficulty in below­
freezing cold. Lying beneath them are the soft down feathers, also 
used for insulation. Scattered among both types are the hairlike filo­
plumes which sometimes protrude from the coat and may serve as a 
kind of decoration, or possibly as sensory organs. Flight feathers are 
the long stiff quills found on wings and tail. The webs are of unequal 
width, with the broader part formi'ng the trailing edge. Among noc­
turnal owls, flight feathers are equipped with mufflers in the form of 
comblike projections and fringes for silent attacks on unwary prey. 

THE SHIMMERING PLAY OF COLORS in a peacock's feather is 
caused by refraction and reflection of light from layers of horn 
that help to keep the true color, brown, from showing through. 

,. 

FLIGHT FEATHER 



A MOLTING TERN FLIES EASILY DESPITE MISSING FEATHERS. W HI CH DROP OUT A FEW AT A TIME FROM EACH WING TO MAINTAIN BA LANCE 

Keeping the Feathers in Shape 
r . 
\Tough though they are, the work that feathers do is 
tougher still , and to guard aga inst their wearing or 
falling out prematurely, birds give them constant 
care . Most birds have oil glands at the bases of their 
tails, and preen themselves by smearing the oi ly se­
cretion over their feathers with their beaks. T hose 
which do not secrete oil preen with a powder made 
up of microscopic particles from feathers so delicate 
that they are constantly disintegrat ing into dust. 
r But even the best-kept feathers deter iorate, and 
birds must renew their coats at least once a year. I 
Molting generally follows a regular pattern, rang­
ing slowly and symmetrically over the bird, often 

FALL MOLTING of the rock ptarmigan helps to camoufiage this 
ground bird of the tundra a nd a lpine slopes by giving it a patch­
work appea rance. Brown feathers are replaced by white ones. 
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progressing from rump to head/ Ducks, geese and 
many other water birds shed 1\-iost of their Right 
feathers at once and are thus temporarily grounded . 
At th is time male ducks wear a dull coat called the 
" ecl ipse plumage. " Occas ional ly all the feathers are 
shed simultaneously, as in penguins, whose old coat 
is pushed away by the emergence of new feathers . 
growing from beneathJ Because penguins afr Aight­
less, a complete mo lt ing is no hazard to them, but 
there are some birds which are made a ll but helpless 
by this. During a period of near-nakedness, the fe­
male African hornbill must stay in its walled-up 
nest cavity for safety and rely on the male for food . 

WINTER PLUMAGE of the ptarmiga n is pure whi te to blend with 
snow. The spring molting, t riggered perhaps by the change in 
temperature,. will produce a n almost all-brown summer coat. 

TWISTING ITS NECK INTO AN EIGHT. A FLAMINGO GOE? ABO UT THE TASK OF ARRANG ING A ND OILING ITS FEATHERS 







UPSIDE-DOWN HEAD of a short­
eared owl shows the extraordinary 
Aexibility which allows these birds 
to swivel their heads in almost every 
direction. This one is trying to focus 
on a close-up object-the camera. 

3 

Birds as 
Food Gatherers 

NEARLY every category of animal and plant life on earth is exploited by some 
bird . Even the rema ins of whales and elephants find their way into the 

diets of scavenging gulls and vu ltures (and so, occasionally, does man himse lf). 
At the other end of the avian food spectrum is one of the most minute of primi­
tive plants , blue-green alga, the ma in source of subsistence for the 3,000,000 or 
more lesser Flamingos that crowd the salt lakes of Eas t Africa . In fact , one of 
the reasons that Flamingos, b irds of a ncient lineage, st ill exist at a ll is because 
they ca n use th is environment that few other creatures can exploit. 

The var ied hosts of b irds that live on earth today survive because they have 
bee n ab le to carve out special niches of the ir own, either geographically _or en­
vironmentally. Although unrelated birds with somewhat different habits may 
overlap in their territories, evolution seldom permits closely related species­
two kinds of j ays , for example- to occupy the same territory and exploit the 
identical niche in the same way. 

Every environment except for the truly sterile areas of the world has its specific 
birds. They have developed_ a long with the food resources in the var ious living 
places- the forests , mountains, grass lands, scrub, marshes, deserts, tundra, 
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one of only a few birds that actually make use of a tool to get their food. 
In the beginning, a ll birds probably ate animal food. Seed-eating is almost 

certainly a later specialization. A suggestive clue is the fact that nearly all seed­
eat ing birds start off their newly hatched young on insects, then gradually make 
the switch to a vegetable diet. Pigeons, an exception, get around this by feeding 
their young on a secret ion called " pigeon 's milk. " 

The great proliferation of seed-eating birds must have taken place fa irly re­
cently in evolutionary history, mostly within the last 13,000,000 years, after the 
IVIiocene, when the seed-bearing pla nts, especially the grasses and sedges, had 
their great spread. Birds of several orders eat seeds, but it is among the various 
families of perching birds, the Passeriformes, that we most often find the stout 
conical bill that is adapted for seed-cracking. It is particularly typical of the 
finches and the buntings, which many evolutionists consider among the most 
recently developed families of birds . However, some taxonomists cannot agree 
as to where some of the finchlike birds should be placed or how many family 
stocks should be recognized . As we have see n, such highly functional food­
getting structures as bills may not always indicate blood ties , but perhaps mere­
ly convergence or parallelism of anatomical development-i.e ., the habit of 
seed-cracking has evolved, through natural select ion, a bill that is capable of 
cracking seeds. 

ROOTS, tubers , grass, leaves, buds, seeds, fruit pulp, nectar, pollen· and sap 
of various plants find their way into the diet of birds . O n the other hand 

very few birds eat fungi , lichens and some of the other more primitive plants. 
To those of us who live in the temperate parts of the Northern Hemisphere 

it comes as a surprise to le'arn that nearly one-fifth of all the world's b irds feed 
mainly on nectar. A bird watcher in New England is aware that ruby-throated 
hummingb irds live on nectar and that Baltimore orioles sometimes poke at blos­
soms and appear to be getting nectar from them, but he finds it difficult to be­
lieve that more than 1,600 other species of birds on five continents take part 
in nectar feeding. 

Most of these birds, to be sure, are in the Southern Hemisphere. The hum­
mingbirds, a rainbow-hued galaxy of about 320 species, are the most efficient 

' of all the nectar gatherers by far, hovering before flowers and probing them 
deftly with needlelike bills . T he tiniest hummingb ird, the bee hummingbird of 
Cuba, is only two and one fourth inches long, smaller than some of the sphinx 
moths that these minuscule birds so closely resemble in their contour, wing 
length and wing action. 

Small though it is, the amou nt of energy burned up by a hummer is phe­
nomenal , as the ruby-throated hummingbird shows. If a normal 170-pound 
man expended energy at the rate of this little bird, he would have to eat, in a 
single day, 285 pounds of hamburger or double his own weight in potatoes. 
Crawford Greenewalt cites an even more astonishing statis tic: a man expending 
energy at the rate of a hovering hummingbird would have to evaporate about 
100 pounds of perspiration per hour to keep his skin temperature below the 
boiling point of water 1 

In spite of their strong powers of flight , the hummingbirds have never bridged 
the gap between the New World and the O ld . Howe'\er, a large family of Old 
World birds, the sunbirds (Nectariniidae) , numbering more than 100 species, 
attempts to fill the flower niche. Most sunbirds are not much larger than the 
general run of hummingbirds and many are as gaudily colored. But they cannot 

AFTER A WOODPECKER PECKS 

For a woodpecker, chiseling into trees 
with. its bill is only th.ejirst step zn getting 
the grubs that live there . It then wes a 
flexible tongue for /Je11et rating deep znto 
tlze galleries that wood borers make in 
trees and rnakzng out its food . This raises 
tlze question: Where does tlze woodpecker 
store such a tongue in its small head.) 
Actually, tlze tongue is rather short. It is 
part of cm apparatus of bones and elastic 
tzssue ( sh.own in color) that goes under the 
jaw, up around tlze back of the head and 
anchors itself in the right nostril, leaving 
the left one free for breath ing. Wizen this 
apparatus, known as the hyoid, is slid 
around the head, the tongue is protruded. 
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A BILL FOR ANY DIET 
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COCKATOO 

The hooked beak of this seedeater is a 
powerful and efficient nutcracker. After 
the nut or seed is cracked, the bird picks 
out the meat with a strong, supple tongue. 

CROSSBILL 

This scissorslike bill is designed to le­
ver the seeds out of evergreen cones. Other 
birds must either wait until the cones 
dry out, or laboriously pick them apart. 

C., 

(,::>' • 

:o_vsi-i:;RcATCHER 

This bird's bill is higher than it is broad 
and is inserted like a chisel in partly 
open oyster shells, paralyzing the occu­
pants before they are able to snap shut. 
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BIRDS AS FOOD GATHERE~S 

compare with hummingbirds in their flying skill; they must perch while they sip 
and only rarely do they hover before a blossom. 

Nectar feeders must be flexible to prosper, able to follow the blossoming of 
the flowers. Hawaiian honey creepers travel in loose flocks from one section of 
forest on the volcanic slopes to another, their movements dictated by the bloom­
ing of the ohia, mamane and other native trees. Hummingbirds in the western 
United States migrate through the Pacific lowlands when the early spring flow­
ers are at their best, but go up to the high alpine meadows in late summer 
when the valleys lie parched and brown. 

A large branch of the parrot clan, the lorikeets of the Australasian region, 
specializes in nectar feeding in a crude fashion, crushing the bristly blossoms 
of eucalypti and other flowering trees and sopping up the sticky juices with 
their fringe-tipped tongues. Like other parrots, the lorikeets enjoy company and 
travel the mountain forests in large gangs, concentrating where the blossoms 
are thickest and signaling noisily to other passing flocks to join them. Twit­
tering and chattering, they pause briefly to decorate a tree with their brilliant 
colors, then rush away toward new horizons. On Australia's Queensland coast, 
a beekeeper, Alex Griffiths, has attracted hundreds of rainbow lorikeets with 
pans of honey to his home in the town of Currumbin. They have accepted his 
friendship completely, freely perching on his hands, his shoulders and his head. 
Now the place is a sanctuary and as many as 500 lorikeets come each afternoon 
to feed on honey and to delight the crowds of human observers who sometimes 
outnumber the birds. 

Tropical fruit-eating birds, like the nectar feeders, are usually gaudily col­
ored and most of them are noisy. Parrots fly in flocks or in twosomes over the 
tropical forests shrieking loudly. A feeding flock hidden in the foliage below 
shrieks back, inviting them to share in their good fortune. It is to their mutual 
advantage that they are gaudy and noisy for in the dark jungle a tree laden 
with ripening fruit may be far from the next one. 

IN marked contrast to them are the soft-voiced waxwings, sleek, crested birds 
•i.11ressed in muted browns and grays. Cedar waxwings may winter as far north 

as southern Canada but they also go as far south as Panama, traveling in tight 
flocks and lingering only when they find a treeful of berries. The bird watcher 
cannot predict their arrivals and departures, for they stay in a· neighborhood 
only as long as the fruit lasts. Thus the well-named Bohemian waxwing will 
be found in Scandinavia as long as the rowan tree has fruit, but when the 
berries give out it may cross the North Sea to invade England. 

Five sevenths of the surface of the globe is sea. For every square mile of land 
there are two and a half square miles of salt water and yet the birds that we 
might properly call sea birds aggregate only about three per cent of the world's 
species-roughly 260, made up of a dozen families. Some, like most of the gulls 
and terns, the cormorants, frigate birds and pelicans, stick rather closely to the 
coasts, so that the truly pelagic birds number less than 150 species. 

The sea is rich in life and those birds that have adapted to its quixotic 
winds and waves and have accepted its harsh terms find a bountiful larder. The 
oceans are not one uniform ecological block. Planktonic life, the pasturage of 
the sea, made up of countless minute, floating marine organisms, is not dis­
tributed evenly like sugar stirred into a cup of tea; it runs in streaks or rib­
bons, concentrated by the sea currents and upwellings. Where the organisms 
are thick thtf birds assemble. 
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The colder ocean currents have a far higher density of plankton than warmer 
areas. This directly affects bird life . Watching from the ship rail in tropical 
oceans one sees but a tiny fraction of the birds that he would see during the 
same amount of time in northern or far southern waters. The cold Humboldt 
Current , for example, Rowing northward off the west coast of South America, 
brings riches to Peru in the form of millions of guanay cormorants, gannetlike 
piqueros and pelicans which depos it their nitrate-rich gua no on the offshore 
islets. The food cycle of the sea is to be seen here in its most dynamic form. T he 
prevailing southerly winds force the surface water away from the rainless desert 
coast, allowing colder water to rise from the bottom to take its place . As this 
water wells upward it brings with it nitrogenous and phosphorous compounds 
released by the decay of myriads of marine animals and plants. J\!Iicroscopic 
algae, tinging the water green, use these nutrients and they in turn are the food 
base for astronomical numbers of anchovies . Little fish attract bigger fish and 
birds . No other coastal waters on earth support more sea birds . One oceanog­
rapher, Dr. Gerald Posner, recently estimated that " the yearly consumption of 
fish by guano birds about equals the total annual commercia l fisheries catch for 
the ent ire United States ." 

IN the Western Hemisphere, only the Pribilofs in the Bering Sea can match 
the numbers of sea birds found off the coast of Peru. Here two very similar 

members of the auk family , the common murre and the thick-billed murre, live 
side by side on the sea cliffs, along with two species of puffins and two of kitti­
wake gulls. Biologists wonder: Where is the competition between species here:> 
T he two murres seem equally abundant and so do the two puffins. Perhaps 
each has a different food pattern of which we are not yet aware. As for the two 
gulls, the red- legged kittiwake is much the scarcer, perhaps a relict species los­
ing out to the more successful black-legged kittiwake. 

Although there are roughly 260 birds that we classify as sea birds, there are 
fu lly 600 others that we might call water birds- birds of the lakes, shores, 
estuaries, swamps and marshes . Some of these, like the scoters, eiders, grebes 
and loons, may even become sea birds for part of the year, or at least birds of 
the coastal waters . 

Loons are among the very few birds with solid, heavy bones. Lack of buoy­
ancy is an asset to a bird that spends most of its time in submarine pursuit of 
fish . And loons dive far and deep-one w· recovered from a fisherman 's net 
240 feet down. Loons and grebes are both ill-fitted for locomotion on land, so 
much so that they may avoid taking their feet out of the water (except to Ry) 
for months on end, and finally do so only to clamber onto the nest. 

The long- legged "glamour birds," the herons, storks, ibises, spoonbills and 
cranes, numbering about 120 species, a re marshland associates that stalk fi sh, 
frogs , small reptiles , crustaceans and large insects. The ir sti ltlike legs are coun­
terbalanced with eq ua lly long necks which make useful periscopes above the 
marsh grass. Followers of Izaak Walton have often noticed that some of the 
best fishing is downstream from a heronry . T he nitrogenous droppings of the 
birds enrich the water, fish multiply and the herons exact tribute in return, 
pointing the way for anglers . 

T he smaller waders, the snipe, sandpipers, plovers and their relat ives, denied 
access to deeper water, concentrate a long the shoreline where they catch sand 
Reas , probe for marine worms, eat mosquito larvae, take small crabs, or knock 
limpets off rocks. If it is edible, there is a wader to eat -it . 

ANH INGA 

Also called darters or snakebirds, anhin­
gas impale .fish under the u:aler rm !heir 
s/Jearlike beaks. l ong sinuous necks and 
webbed .feet hel/J them in their .fishing . 

FLAM INGO 

Flamingos lil'e on lhe organic matter 
.found 11111111d. 771eir bent bills, .fringed at 
the edges, _filter out mud and water and 
retauz the minute /Jlanls and animals. 
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A SPARROW HAWK'S DIET 

Because of their high metabolic rate, birds 
have enormous appetites in proportion to 
thezr size and weight : the smaller and 
lighter the bird, the more prodigious is 
its food intake. The three piles shown 
here represent a year's food of a sparrow 
hawk th.at breeds and winters in M ichi­
gan. The smallest pile, 5 per cent, is in­
sects; the next , 7 5 per cent, is small 
birds; the largest, 80 per cent, is rodents. 
E stimates indicate that a typical sparrow 
hawk may eat 290 mice in a single year. 
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BIRDS A S FOOD GATHERERS 

Ducks of a feather flock together and although a dozen kinds might consort 
on a lake or a bay each species has its traditional stopping places . In winter, 
canvasbacks favor the bay near New York 's La Guardia Airport , or the Chesa­
peake below Baltimore where wild celery grows . Widgeon are grazers and 
swarm over the go lf courses of some west coast cities , while shovelers sift the 
mud in adjacent ponds. Brant resort to the eelgrass beds of certain salt bays 
while rafts of scoters dive for mussels in the rougher water off nearby coastal 
headlands. The mergansers are fish ducks and a thousand rivers and bays know 
their underwater activity. Although the 146 species of ducks, geese, and swans 
superficially resemble each other and some may compete, few if any have pre­
cisely the same requirements. Each is ab le to exp loit its own special niche in 
the water world a little more efficiently than the others. 

We are reminded a ll the time that both the birds and their environments 
evolved together . A hunter who brings down a duck sometimes notices tiny 
oval leaflets adhering to the feathers . This is duckweed, Lemna, which produces 
few seeds; its principal way of reproducing is to bud. A lobe appears on the 
small green leaflet which grows and then separates as a daughter plant, capa­
ble of reproducing on its own. All marsh ducks eat Lemna , which often sticks 
to them as they swim through masses of it and is thus carried to new ponds 
a nd puddles , insuring survival for both ducks and duckweed. 

BIRDS of prey, some 400 species strong, divide all nature into parts: day 
and -night . Two thirds of their number-the hawks, eagles, falcons and vul­

tures-are diurnal , going about their business between sunrise and sunset. The 
other third, the owls, are mainly night hunters. In North America the great 
horned owl emerges at dusk to prowl over the same terrain where the red-tailed 
hawk soared at noon. Similarly, the barred owl dominates the swampy wood­
lands while the red-shouldered hawk sleeps . Nocturnal habits, therefore, are no 
insurance for the safety of small mammals, every one of which is a potential meal 
for some predator. The huge binocular eyes of owls have great light-gathering 
power and their ears, long asymmetrical slits hidden behind the facial disks , 
can inpoint the rustling of a mouse in the darkest wood. L. R . D ice, experi­
tneri ing with long-eared and barn owls, found that they could locate a dead 

\, ' 
mouse in light ten to one hundred times dimmer than that needed by the human 
eye, and could capture a live mouse in total darkness. 

The m 0 thod of killing used by a hawk or an owl is to plunge at its prey and 
to strike or clutch with hooked talons. Vultures usually (but not always) eschew 
living prey and therefore have no need for the strongly curved " meat hooks " 
of their diurnal relatives; their feet are relatively weak. 

No bird in the world is better equipped for pursuit than the peregrine falcon, 
bulletheaded, broad in the shoulder and tapering to the tail, a powerful, per­
fectly streamlined machine whose pointed wings are capable of putting it into 
a power dive estimated to reach 175 miles per hour. But the peregrine is effective 
only in open terrain ; for this reason falconry as a sport has never caught on in 
wooded eastern North America as it has on the moorlands of north England 
and Scotland. Mcist falcons are strong fliers of the open country, a lthough some 
of the smaller ones, the kestrels , are more like helicopters, hovering for mice, 
grasshoppers and other petty prey. 

The bird hawks, the accipiters, on the other hand, are built for the hedge­
hopping technique, the surprise attack. They have evolved a short rounded 
wing, designed for dodging through the trees and for quick maneuvering. Thi 



big goshawk specializes in grouse and small mammals, while the litt le sharp­
shin takes warblers. For every successful try at a bird there are a number of 
misses. The bird caught, more often than not , is the marginal individual, sick, 
old or unwary. European sparrow hawks and their American equivalent, the 
sharp-shin, have become very rare during recent decades, because they have 
been feeding mainly on songbirds stricken with toxic pesticides, and thus many 
were fata lly stricken themselves. 

Contrary to the views held by many sportsmen, the birds of prey are not 
creatures of pure destruction. Because their vict ims for the most part are the 
weak and the unfit , they tone up the vitality of their prey through natural selec­
tion- they are necessary to the health of the wildlife community. In the early 
'50s when the rabbit plague myxomatosis was deliberately introduced into 
France nearly a ll the rabbits of western Europe succumbed in blind agony. 
lVIortalities ran between 95 and 99 per cent. but in the l\farismas of southern 
Spain the disease never reached epidemic proportions. T here the population 
of kites, eagles a nd other birds of prey, more numerous than elsewhere in Europe, 
caught t he infected rabbits so qu ickly that the disease never succeeded in gett ing 
out of hand. 

T hough large birds of prey like eagles may be forced to live in solita ry splendor 
so that they can maintain a dependable prey populat ion, sociability has its re­
wards for some species. Vultures are dependent on the accident of death, whether 
caused by disease, starvat ion, fire or by that archpredator, man . A windfa ll 
often means food for all. Every big-game hunter who. has gone on safari in Africa 
knows how quickly vultures seem to communicate knowledge of a kill. The first 
soaring birds to spot carrion seem to betray it to more distant birds by their 
maneuvers. W ithin the space of minutes a great wheel of birds zeros in on the 
target wh ile new recru its arrive from all points of the compass. Less tha n a 
century ago a hunter who had been killing a ntelope recorded that no less t han 
150 California condors were att racted to the scene (there are probabl y only 
about 60 of these big birds alive today). 

BLACK vultu1:es were_ once accused :~f spreading hog cholera, but actually no 
more efficient sanitary squad exists than these or, for that matter, vultu res 

in general. T heir digestive system de; troys bacteria and even their excretions 
probab ly are an effective antiseptic, for instead of sq uirting clear as a n eagle does 
they whitewash their own legs. The head, which comes into contact with putrid 
flesh, is naked, exposing infect ious bacteria to the purifying rays of the sun. T he 
marabou, an African stork with the habits of a vulture, a lso has a bare head 
and defecates on its own feet. 

The diurnal b irds of prey, ranging from six-inch-long pygmy falconets of Asia 
to the great monkey-eating eagle of the Ph il ipp ines, have exp loited nearly every 
source of vertebrate prey smaller than themselves . T he secretary bird, so-called 
because it has a score of penlike quills dangling {rom beh ind its ears, specia lizes 
in snakes and its long legs are protected with heavy plat ing. T he honey buzzard, 
fond of wasps, actually has protect ive fac ial armor, small hard scalelike feathers 
between the eve and the bill and forehead. The Everglade kite, which feeds 
only on Pomacea snails, carries an exaggerated hook on its upper mandible. For 
many years ornithologists thought this was for scoop ing out the snail , but ap­
parently it is not. Instead, the b ird patientl y holds the mollusk in its talons 
until it cautiously ventures from its shell ; then, with a precise prick, the hook 
pierces the nerve center and the paralyzed snail is consumed. 



B I R D S . A S F O O D G A T __ H E R E RS 

Every now and then a bird seems to hit on a special way of making a living. 
Eons ago a vulture, somewhere in Africa, must have idly pecked at the fruit of 
an oil palm and, finding it edible, made a habit of feeding on it. Today the 
palm-nut vulture eats little else except for an occasional dead fish. 

In northern South America another aberrant bird specializes in the oily fruits 
ofpalms~the unbelievable oilbird, or guacharo. Related to the whippoorwills 
and nightjars and the only vegetarian among a strictly insectivorous order of 
birds, it plucks the fruit while hovering like a helicopter. It is said to travel at 
night as much as 50 miles to find ripe fruit, returning before dawn like one of 
the tortured demons or lost souls of Bald Mountain to hide in caves so deep and 
dark that it must employ a sort of sonar to find its way about. Bats have a similar 
device located in their ears with which they measure the distance of objects by 
emitting supersonic squeaks. The oilbird's clicks, however, are audible to human 
ears, with a frequency of about 7,000 cycles per second. 

Another group of specialists, the honey guides, give us pause to ponder the 
intricacies of evolution. Dull-colored and as unprepossessing as sparrows, the 
greatest claim to oddity of this mainly African family is its addiction to bees­
wax. One species, the greater honey guide, attracts the attention of a honey 
badger or a baboon, or even a primitive African tribesman, by chattering and, 
making sure it is followed, guides him to the bees' nest. Waiting patiently 
while its partner has a go at the honey, it finally helps itself to the bits of honey­
comb lying about. Normally beeswax is indigestible, but Herbert Friedmann 
recently proved that the bacterial flora within the bird's intestines turn it into 
useful food. 

S~ME birds are not averse _to poa~hing a_nd p_iracy. The bald eagle often high­
pcks the osprey returnmg to its eyne with a fish. The eagle, faster and 

more powerful, harries the osprey until it drops its catch and, plunging quickly, 
snatches th!:; fish before it hits the water. Frigate birds harass boobies when 
they return from their fishing at sea, forcing them to disgorge. Similarly, one 
whole family df birds, the jaegers and skuas, gull-like sea birds of piratical hab­
its, ,;,r,rmke their living by raiding gulls and terns. • 

The widgeon, a dabbling duck, cannot dive easily as does the canvasback. It 
overcomes this handicap by waiting until the canvasback surfaces with a 
mouthful of wild celery, then rushes in to snatch it away. Laughing gulls use a 
similar technique when a brown pelican surfaces with a pouchful of small fish: 
during the brief moment when the pelican allows the water to drain from its 
open pouch the gulls snatch their share. 

In contrast to the specialists, some birds are true omnivores and will eat al­
most anything. Crows and jays, always resourceful, will eat young birds in 
season, as well as baby mice, insects, grain, fruits, or carrion. But even they 
have their preferences and these may change seasonally. 

The question is, what is a balanced diet for a bird? The birds are obviously 
opportunists, taking whatever is in most plentiful supply within the limits of 
their various basic needs. Availability is a key factor in all predation, whether it 
involves the goshawk that takes a pheasant instead of a grouse, or the American 
robin that eats a tomato worm instead of a Cecropia larva. Probably ri~ bird has 
ever eliminated its food supply; were it to do so it would eliminate itself. Usually 
when one item of food becomes scarcer the bird turns to something else within its 
food spectrum. It crops the expendable surpluses, seldom digging deep into cap­
ital. And through the wisdom of natural selection the future takes care of itself. 



A NORTHERN SHRIKE STORES ITS FOOD BY IMPALING IT ON TWIGS OR THORNS. HERE THE VICTIMS ARE A GRASSHOPPER AND A SMALL FROG 

Food f ram Every Habitat 
One reason birds are so abundant is that they can eat almost any­
thing1 not only plants1 insects and even mammals of some size but 
also food that is inaccessible to other creatures. Many are omniv­
orous and show little specialization. Others7 however7 which have 
concentrated on a particular food source7 have evolved unique 
equipment and strange ways.for getting-and even storing-a meal. 



FLIPPED ON- ITS BACI<, a brown pelican makes 
an awkward entry. Although expert divers, 
they can be upset by sudden gusts or updrafts. 

The Master Divers 
Some special problems confront air­
breathing birds that enter the water to 
feed on fish and other marine crea­
tures. Whether they plunge from the 
sky or dive from the surface, they must 
be able to come up quickly before their 
air runs out and seize and hold their 
prey without gulping too much water. 

Pelicans, gannets and boobies are 
among the birds that have solved the 

• resurfacing problem by evolving inflat­
able air sacs under the skin. These not 
only make them more buoyant, but 
also absorb much of the shock of im­
pact. The loon, a surface diver, has 
learned simply to hold its breath. Al­
though it usually surfaces in less than 
a minute, it is known to stay under wa­
ter for as long as five minutes while 
swimming for hundreds of yards. The 
osprey, like _ any hawk, avoids both of 
these problems by grabbing its victim 
from the water with razor-sharp talons. 

A DIVE-BOMBING ATTACK by brown pelicans 
begins when the pair peels off, extending their 
necks and pointing their beaks like spears (left). 

ON TARGET, a pelican's dive ends successfully 
(right). The fish will end up in the pouch along 

. with quarts of water which must be drained.· 





A GREAT SPOTTED WOODPECKER. faced with the p roblem of 
gett ing a round, rolling hazelnu t to stay st ill long enough to be 
opened, solves it by ra mmi ng the nu t into a makes hift vise it has 

Drills, Hammers, Spoons and Spears 
Food that is hard to get at - the kernel in P- nut, the 
grub under the bark of a tree-is the particular 
specialty of some orders of birds which ha'(,_e evolved 
highly developed tools des igned to perform.one job 
well . Beaks are the primary instruments, and in 
j ays, parrots, nutcrackers and woodpeckers they are 
as hard as flint , built -to gouge, crack, hammer and 

A GREEN WOODPECKER extends its long and sinuous tongue 
some fo ur inches into the ga ll eries of an ant nest, here cut away 
a nd walled off with a pane of glass. T he tongue is thi ckl y coated 

68 

chiseled out of the tree bark, then splits it with a few raps of its 
beak. For catching insects, this European bird has a nother 
weapon-a tongue with tiny barbs at the tip fo r spearing its prey. 

drill . T he common grackle, going still further,. has 
a kind of built-in lathe, a tough ridge in its palate 
which, as it rotates an acorn in its mouth, literally 
saws it open. Many woodpeckers, in addition, have 
long s~icky tongues for snapping up insects. T he 
green woodpecker, for example, can send its prying 

. tongue deep into ant tunnels to lap up food ( below). 

with sa liva and Aexible enough to fo llow every curve of the 
gallery, picking up adul ts and pupae alike which the bird skill­
fully works backward toward its b ill until it has a mouthful. 



A GREEN BARBET of India, its mouth full of berries, drops 
from its perch a n insta nt before spreading its wings . Although 
rela ted to the woodpecker, the barbet has a less specia lized 

beak. Instead of chiseling hardwood, it plucks berries or digs 
for grubs in so~ ground or rotted trees . It is a wasteful feeder, 
harvest ing more than it consumes, but does not store its food. 
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