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HISTORY OF THE NORTH AMERICAN BIRD FAUNA

BY ERNST MAYR

HE bird student cannot help becoming envious on observing with

what accuracy and amazing detail the student of mammals recon-
structs the history of that class. Rich finds of fossils have enabled the
paleomammalogist to determine the probable region of origin not only
of families but also of genera, sometimes even of species, and to trace
past modifications in their ranges. The student of birds is far less
fortunate. Bird bones, being small, brittle, and often pneumatic, are
comparatively scarce in fossil collections. The majority of Tertiary
species of birds described from North America belong to zoogeographi-
cally unimportant families of water birds. Even fewer fossil birds are
known from South America. The absence of certain families or orders
from the fossil record of either North or South America proves nothing
as far as birds are concerned. Furthermore, the history of birds is more
difficult to reconstruct than that of mammals for two other reasons.
Birds seem to be a more ancient group than the mammals, many or
most of the Recent families having been in existence at the beginning
of the Tertiary. And secondly, since birds cross water gaps more easily
than mammals, the isolation of a land mass does not necessarily result
in the isolation of its bird fauna. It would seem on these premises that
it would be almost impossible to trace the history of the components
of a local bird fauna, but this is by no means the case. Indirect
methods of faunal analysis lead to fairly reliable results, since most
families of birds are rich in genera and species. A quantitative analysis
is, of course, impossible in small families, and their place of origin (as,
for example, that of the limpkins) can be determined only with the
help of fossils. In a paper read in 1926 before the International
Ornithological Congress at Copenhagen, Lonnberg (1927) demonstrated
the productivity of the indirect method by applying it in an investiga-
tion of the origin of the present North American bird fauna. Although
most of Lonnberg’s conclusions are still valid today, so much additional
knowledge has accumulated during the past 20 years that a fresh
analysis seems timely. '

[3]
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FAUNAL AND REGIONAL ZOOGEOGRAPHY

There have been trends and fashions in the science of zoogeography
as in any other science. The zoogeography of the nineteenth century—
the classical zoogeography of Schmarda (1853), Sclater (1858), and
Wallace (1876)—was merely descriptive, essentially regional, and non-
dynamic. It was based on the premise that different parts of the world
are inhabited by different kinds of animals; and each of these major
areas was called a zoogeographical region. This method seemed success-
ful while knowledge of the distribution of animals was still incomplete.
As far as the boundaries between these regions were concerned, it was
recognized that they ‘‘depend upon climatic conditions, which are in a
measure determined or modified by features of topography’ (Allen,
1893:120). However, as the various parts of the world became better
known, it became evident that the various regions proposed were of
unequal value. This led to the proposal of new regions or to the fusion
of previously separated regions into larger units. It is impossible to give
here the history of the never-ending attempts to find a “perfect” zoo-
geographical classification. For example, it was soon found that the
fauna of North America was somewhat intermediate between that of
Asia and that of South America, which resulted in conflicting proposals
concerning the zoogeographic position, or rank, of North America.

According to one school, North America was only part of a larger
region combining North America, Europe, and north Asia. Gill
(1875:254) called this region the Arctogaean, while Heilprin (at the
suggestion of Newton) called it the Holarctic (Heilprin, 1883:270).
This region (with the Palearctic and Nearctic as subregions) is per-
haps even today the most frequently adopted zoogeographical classifica-
tion of the northern hemisphere. Reichenow (1888:673 ff.) took em-
phatic exception to this classification. He showed that, as far as birds
were concerned, North America was much closer to the “Neotropical”
than to the Old World, and that North and South America should be
combined in a “Western Zone” or “New World Region.” This point is
well substantiated by his statistics. J. A. Allen (1893:115) showed
that the Old World element in the warm temperate parts of North
America amounted to only 23 to 37 per cent of the genera, but he did
not draw any conclusions from these figures. Subsequent writers al-
most completely ignored Reichenow’s conclusions. Heilprin (1883)
went to the opposite extreme. He refused to recognize the Nearctic
even as a subregion. He drew a zoogeographic boundary right across
North America, putting the northern half into the “Holarctic Region,”
the southern half in the “Neotropical Region.” Wallace himself thought
(1876:66) that it was a question “whether the Nearctic Region should
be kept separate, or whether it should form part of the Palaearctic or
of the Neotropical regions.” The literature, particularly of the 1880’s
and 1890’s, was filled with discussions of this question.
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Eventually it was realized that the whole method of approach—
Fragestellung—of this essentially static zoogeography was wrong. In-
stead of thinking of fixed regions, it is necessary to think of fluid faunas.
As early as 1894, Carpenter said: ‘“No zoological region can be mapped
with the hard and fast line of a political frontier, and the zoologist
must always think more of faunas than of geographical boundaries”
(1894:57). The faunal approach made slow but steady progress in
Europe and in America. In Europe it has led to such excellent studies
as those of Stegmann (1938a) on the birds of the Palearctic and of
Stresemann (1939) on the birds of the Celebes. In America it was E. R.
Dunn who was the pioneer of this concept. In a spirited attack on the
older, static, regional zoogeography, he stated (1922:336):

There has been a constant search for some sort of scheme whereby ranges of
animals might be reduced to a common denominator. . . .

By far the most generally used of these philosophical methods is that of
Realms, Regions and Zones. These are all based on the idea that large numbers
of species have the same range, and that by picking out some of the conspicuous
forms and mapping their ranges one has ipso facto a set of regions, to which
other ranges may be referred, and with which other ranges should agree.

This is, in some degree, true, but in nearly every case in which the ranges
of any two species agree, the agreement is due to the geographic factors and not
to the zoologic factors.

It is obvious that the zoogeographical realms are nothing save and except the
great land masses with lines drawn to corespond to the physiographic barriers.
There is a great philosophical difference between such terms as Holarctic Fauna and
Holarctic Region. In the first case we speak of zoological matters in terms of
zoology, in the second of geographical matters in terms of mythology.

The Palearctic fauna is an aggregate of species and may invade (in fact has
invaded) Australia without forfeiting its name.

Following up these thoughts, Dunn (1931:107) analyzed the reptile
fauna of North America and found that it could be classified into the
following three groups:

(1) A northern, circumpolar, modern element. This would be truly Holarctic,

(2) A more southern, older element, which I shall call Old Northern. . . .

= (3) A still more southern, still older element, the original fauna of South

America, with its analogues in the Australian or Ethiopian regions. This I shall
call South American, as 1 wish to avoid the term Neotropical. . . .

I have attempted in the following sections to classify the North
American bird fauna in a similar manner. This classification, tentative
as it is under the circumstances, is very useful as a test of the various
arrangements proposed by regional zoogeographers. It provides at least
provisional answers to such questions as: “Is it justifiable to recognize
a neotropical fauna and a nearctic fauna?” “Is the nearctic fauna, if it
exists, part of a New World or of a holarctic fauna?” “Does North
America have a fauna of its own, or is it merely an area of intergrada-
tion between the Eurasian and the South American faunas?” “Are the
faunas of given geographical areas sufficiently homogeneous to justify
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the recognition of zoogeographic regions, or does the delimitation of
zoogeographic regions convey an erroneous impression?”

RECENT ADVANCES

We are in a much better position today to answer these questions
than was Lonnberg 20 years ago. First, there has been a general ad-
vance in the whole field of zoogeography—a complete change in the
concept of the functions of the science—signalized by the important
publications of Simpson, Stegmann, and Stresemann. Classical zoo-
geography asked: What are the zoogeographic regions of the earth, and
what animals are found in each region? The modern zoogeographer
asks when and how a given fauna reached its present range and where
it originally came from; that is, he is interested in faunas rather than
in regions. In the light of this new concept of the science, such familiar
terms as holarctic, nearctic, and neotropical acquire completely new
meaning. Secondly, there have been many very specific recent additions
to our knowledge, contributed partly by the paleontologist and partly
by the taxonomist, which permit a more accurate analysis than Lonn-
berg could give.

Recent contributions of the paleontologist. The number of impor-
tant discoveries of fossil birds has been greatly augmented in recent
years, the Californian school and Alexander Wetmore having made the
most valuable contributions. Finds of particular zoogeographic signifi-
cance concern the following groups (Wetmore, 1940): 1. The Aramidae.
The limpkin (Aramus) is the only living representative of this family;
and, as Lonnberg said (1927:24), “if one has to judge only from the
present distribution, [it] would certainly be regarded as South Ameri-
can”’; but the fact that there are two extinct Tertiary genera (Badistor-
nis and Aramornis) in North America favors a North American origin
for the family. 2. The Old World vultures (Aegypiinae), which are
now restricted to the Old World. Nobody would suspect the former oc-
currence in the New World of this subfamily of the Accipitridae if fos-
sil remains of three extinct genera had not been found in the Miocene
(Palaeoborus), Pliocene (Palaeoborus, Neophrontops), and Pleistocene
(Neogyps, Neophrontops) of North America. No conclusion can be
drawn, however, as to the origin of the family. 3. The New World
vultures (Cathartidae), which Lonnberg (1927:22) listed as a South
American family. The fact that Wetmore (1940 and 1944) has found
several striking genera in the early Tertiary of North America indi-
cates either a North American or pre-Tertiary origin for the family.
4, The Cracidae (curassows and guans), whose present center of dis-
tribution is in South America, where the vast majority of the species
occur and where most of the genera are endemic. Even though seven
Recent species occur in Central America and two genera are endemic
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there (Penelopina and Oreophasis), this family would surely be con-
sidered a comparatively recent arrival in North America, were it not for
the occurrence of two species in the Tertiary of North America (Ortalis
tantala in the lower Miocene; O. phengites in the lower Pliocene) and
for the occurrence in the Wyoming Eocene of the related (fossil) family
Gallinuloididae.

Recent contributions of the taxomomist. Unsound classifications
have caused much confusion in zoogeography, as ably pointed out by
Simpson (1940b) in a discussion of the so-called evidence for an ant-
arctic land bridge. Of particular zoogeographic significance are the
following recent changes in the classification of birds.

“New World Insect Eaters.” From a study of a number of South
American genera it would seem that the tanagers (Thraupidae)—
including the South American swallow-tanagers (Tersinidae), honey-
creepers (Coerebidae), wood warblers (Parulidae—iormerly “Comp-
sothlypidae”), vireos (Vireonidae) -— including the shrike-vireos
(Vireolaniidae) and the pepper-shrikes (Cyclarhidae), blackbirds and
troupials (Icteridae), and some of the finches (the subfamily Emberi-
zinae) are closely related, constituting a single superfamily, perhaps the
New World equivalent of the Old World family Muscicapidae of recent
authors (J. T. Zimmer, verbal information).

Troglodytidae. Sharpe’s Hand-list (vol. 4, 1903) and other older
taxonomic works included among the wrens a considerable number of
south Asiatic genera (Pnoépyga, Elachura, Spelaeornis, Sphenocichla,
and sometimes Tesia). Lonnberg (1927:9-10) consequently had con-
siderable difficulty in proving an American origin for this family. Re-
cent taxonomic work has clearly established the fact that none of the
listed Asiatic genera (superficially wren-like babbling thrushes and Old
World warblers) belongs to the Troglodytidae and that Troglodytes
troglodytes is the only wren that occurs in the Old World. The strictly
American character of the wren family is now beyond dispute.

“Chamaeidae.” The Wren-tit (Ckamaea) is not the sole representa-
tive of a separate family, but a member of the Paradoxornithinae (par-
rot bills and suthoras), and possibly not even generically separable from
Moupinia of southwest China.

Fringillidae. The so-called finches are an assemblage (probably
highly artificial) of seed-eating birds with cone-shaped bills. Three ma-
jor groups can be distinguished within the fringillids that are estab-
lished in North America: (a) Carduelinae—the cardueline finches;
(b) Emberizinae—certain buntings and American sparrows; and (c)
Richmondeninae—the cardinals, or South American finches. (See Sush-
kin, 1924 or 1925.) There is little doubt that the Carduelinae are Old
World in origin; the Emberizinae North American, although some
species are found in the Old World; the Richmondeninae South Ameri-
can, although some genera have become thoroughly established in
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North America. (It should be noted that no final decision can be
reached on the last two groups until it has been determined whether
certain South American genera belong to the Emberizinae or to the
Richmondeninae. A discussion of the characters of the fringillid sub-
divisions, as well as an incomplete listing of the genera, will be found in
Sushkin.)

TuE GEOLOGICAL HISTORY OF NORTH AMERICA

The North America of today is connected with South America by an
isthmus and is separated from Asia only by a narrow oceanic strait.
These connections with the two adjoining faunal areas are of the
greatest importance, and a study of their history, both geologically and
climatically, is a prerequisite to full understanding of the faunal history
of North America. There is also a loose connection directly with Eu-
rope through the arctic islands of the North Atlantic (Greenland, Ice-
land), but it is doubtful whether it ever played a greater role for land
birds than it does today. The Wheatear (Oenanthe oenanthe) is one
of the few birds that has come to us via this bridge.

100 " w

Figure 1. Tertiary water gaps between North and South America. A=
Tehuantepec gap (late Miocene to middle Pliocene), B — Nicaraguan gap (late
Eocene to middle Miocene), C=Panamanian gap (late Eocene to ? late
Oligocene), D == Colombian gap (middle Eocene to late Miocene). (Free re-
construction from various geological sources.)

The coast line of North America in former geological periods was
not always where it is today. There is, for example, good evidence for
a former land connection across Bering Strait, as well as for oceanic
gaps across what is now Central America (Figure 1). The extent of
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these changes in the outlines of land areas is being debated rather
vigorously by the geologists and paleogeographers, who tend to interpret
the available evidence to fit the concepts of one of the following three
schools. The oldest concept is that of a continuous large-scale change
in the surface of the earth. Some land masses sink to the bottom of the
ocean while others arise by buckling up. Old continents break to pieces
as new ones are being formed. Today few authors believe in such
violent upheavals. The prevailing theory today is perhaps that of
“permanence of continents and oceans.” The continents, as well as the
major oceanic basins, are relatively stable according to this school of
thought. “Sea bottoms’ that dry up and lands that become submerged
are merely the shallow “amphibious” zones on the continental shelves.
The relative position of continents and oceanic basins has not changed
materially, according to this theory, since Mesozoic times or even be-
fore. The third theory includes elements of the other two, but combines
them in a very original way. It agrees with the second theory that con-
tinents will always remain continents and ocean bottoms will stay
ocean bottoms, but denies that their relative positions are fixed. Rather
it holds that the continents are floating on the magma of the
earth like ice floes in the arctic sea and that they are continuously
shifting their position (Wegener’s theory of continental drift). As
Simpson (1943a) and others have pointed out, the zoogeographical
evidence is on the whole opposed to the theory of continental drift, at
least for the Mesozoic and Tertiary periods.

Although some points are still controversial, the following facts
seem to be well established:

(1) South America was separated from North America for the
greater part of the Tertiary. The isthmus between Colombia and central
Mexico was broken into a series of islands by several ocean channels
between the Pacific and the Caribbean (Figure 1). A complete land
connection between South and North America probably did not exist
between the lower Eocene (50 to 70 million years ago) and upper
Pliocene (about 2 million years ago).

(2) Asia and North America were repeatedly connected by dry
land across Bering Strait during the Tertiary. There is no evidence
that this bridge was ever much more extensive than the present shelf,
nor is there any evidence for a complete land bridge to Asia across the
Aleutians. The Bering Strait bridge may have existed as recently as
the last ice age.

A few more words about the nature of these land bridges before we
examine what faunal elements have reached or left North America on
them. The ocean gaps between North and South America must have
been considerable (perhaps even wider than shown in Figure 1), since
they almost completely prevented an interchange of the mammals of
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North and South America. Ground sloths were apparently the only
South American mammals to reach North America during the period of
separation; only raccoons (procyonids), with possibly also monkeys
and opossums, crossed from North to South America (Simpson,
1940a:158). For birds, these ocean channels were much less of a
hindrance, as will be shown below.

Most important for an understanding of the origin of the North
American fauna is the fact, emphasized by Lonnberg (1927), Dunn
(1931), and Simpson (1943b), that the whole southern half of North
America was subtropical or tropical during most of the Tertiary, when
it was separated from South America by oceanic gaps. Even in the
later Tertiary, a tropical climate prevailed in the southernmost section
of North America. This means that (with the exception of those
animals that cross water gaps easily) there was not merely one tropical
American fauna, the “Neotropical,” but two quite distinct ones: one
south of the ocean gaps, the other north of them. F. M. Chapman
(1923) showed that the motmots (Momotidae), usually referred to as
a ‘“typically Neotropical” family, had actually originated in Middle
America ‘“where the ancestral forms of the existing genera were
possibly developed during the Oligocene when this region consisted of
scattered islands which would afford the isolation favorable to dif-
ferentiation” (p. 58). Lonnberg (1927:12) states correctly that the
same would probably be found to be true, if other families were ex-
amined as ‘“‘thoroughly and masterfully” as the Momotidae were by
Chapman. In the meantime, Dunn (1931), Simpson (1943b:428), and
Hubbs (1944:271) have emphasized the importance of this Middle
American (i.e. tropical North American) element among reptiles and
fishes.

The mid-Tertiary fauna of North America was probably not only
highly peculiar but also rather homogeneous. To visualize its composi-
tion, one must look at the South America of today. The temperate zone
of South America, which admittedly is rather small because of the
continent’s triangular shape, does not have a fauna which is basically
different from that of the tropical areas. It has its share of endemic
species and even genera, but its fauna (although poorer) is composed
more or less of the same families as that of the warmer portion. A
similar faunal homogeneity was perhaps true for North America during
Tertiary times, the faunas of the tropical, of the subtropical, and of the
warm-temperate zones being very much alike in composition. The
present-day contrast between the fauna of tropical-subtropical Central
America and that of temperate North America, has two causes: (1) the
climatic deterioration in the late Tertiary and Pleistocene, which elimi-
nated all tropical elements then existing in North America, (2) the in-
vasion (from South to North America) of a new tropical element after
the closing of the Central American water gaps. This faunal mixing
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during the late Pliocene and the Pleistocene led to a complete re-
shuffling of faunal elements. As far as birds are concerned, we can see
only the final result of the opposing processes of range expansion on
the one hand and extinction on the other. Simpson (1940a:158) has
shown in detail what happened to the mammalian faunas. “Just before
the two continents were united, South America had about 29 families of
land mammals and North America about 27. With two doubtful excep-
tions [Didelphidae and Procyonidae], they did not then have any
families in common. Shortly after the union of the continents, in the
Pleistocene, they had 22 families in common, 7 of South American
origin, 14 North American, and 1 doubtful.” Considerable extinction
and further migration have resulted in the Recent fauna, which con-
sists of 38 families of land mammals, of which 14 are common to both
continents, 15 confined to South America, and 9 confined to North
America. Four North American families (tapirs, camels, peccaries, and
short-faced bears) have become extinct in all or nearly all of their
original home country, but are surviving in South America. Obviously
it would be a zoogeographical error to classify such families, which
were originally North American, with the truly autochthonous* South
American families. Yet, nearly all the older zoogeographical treatises
classify as “Neotropical” what is really a mixture of North and South
American faunal elements. An effort has been made in the following
classification to avoid this error. (In this paper zoogeographical North
America is considered to extend southward to the edge of the tropical
rain-forest.)

CLASSIFICATION OF THE FAUNAL ELEMENTS OF THE AMERICAS

Three Tertiary land masses are the primary contributors to the
present fauna of the Americas: South America, North America, and
Eurasia. It would therefore appear that the simplest classification of
faunal elements would be into the same categories: South American,
North American, and Eurasian (or “Old World”). These three classes
undoubtedly must be recognized, but they are not sufficient to cover
all families and genera of birds. First, an additional category must be
recognized for groups that cannot be analyzed for one reason or an-
other (to be stated below). Second, there are certain groups (‘“hol-
arctic,” or “panboreal,” elements) which have moved back and forth
across Bering Strait so freely that they cannot be assigned with cer-
tainty to either continent. Others (‘“pan-American”) crossed the Cen-
tral American water gaps sufficiently freely to obscure their center of
origin. Finally, there is an old tropical element (‘“pantropical”) which
is of such similar composition in the Old World and New World tropics
that it is impossible at the present time to determine the original home.

'*In this paper I have used the terms “endemic’” and ‘“autochthonous’” as follows:

Endemic = restricted to a given region; not found elsewhere. Autochthonous = having
originated in a given region; now sometimes found beyond the borders of that region.
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It is into these categories (Figure 2) that I have tried to classify all
the families of birds known to occur in the Americas, whenever pos-
sible carrying the analysis even further: to subfamilies, genera, and
occasionally to species. This is particularly necessary in the case of
families that originated outside of North America, for parts of which
North America became a secondary center of evolution (e.g. quails, jays,
thrushes), and of those other families that reached North America
repeatedly at different geologic periods (e.g. the swallows).

Pan-Boreal ¢CJ

O/e World (D)

— Pon - Trepreay 19-7

Figure 2. Diagram of the faunal elements of North America. The unanalyzed
Element (A), whose geographical origin cannot be determined is, of course, omitted
from the map.

Criteria

Unfortunately the bird geographer has, as stated above, relatively
few fossils to guide him in his analysis. He is therefore forced to utilize
indirect evidence, which is often difficult to evaluate. For example, both
the Ruby-throated Hummingbird (Arckilochus colubris) and the
Horned Lark (Otocoris alpestris) are widespread North American birds.
But the Horned Lark is obviously only a recent arrival in the New
World; it is the only member of the Alaudidae, a typical Old World


























































































