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THE NUMBER OF SPECIES OF BIRDS 

BY ERNST MAYR 

"How many species of birds are known?" is a question the bird 
taxonomist is asked very frequently. The answer, up to now, has 
had to be a guess. It is for this reason that I decided to count the 
species, family by family, on the basis of the best available information. 

In the tenth edition of the 'Systema Naturae' (1758), the first work 
in which the species concept is consistently applied, Linnaeus enu- 
merates 564 species of birds, known to him from all parts of the world. 
In the subsequent 150 years a number of additional counts were pub- 
lished, each one to be quickly superseded by a newer one. The 
last of these counts is contained in the fifth and final volume of 

Sharpe's 'Handlist' (1909). The number admitted by Sharpe was 
2,810 genera and 18,937 species. This figure, however, includes not 
only the fossil species, but also treats all subspecies as full species. 
It is, therefore, obvious that the actual number of species of birds 
must be considerably below Sharpe's figure, even though about 400 
additional good species have been described since 1909. In 19•5 I 
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made a careful estimate and arrived at the figure 8,500 (Mayr, 1935). 
Other recent authors have made estimates which vary from 10,000 
(Stresemann) to 16,000. It is obviously desirable to replace these 
rough estimates by an accurate count. 

Most helpful in this count were the recent standard works on 
bird taxonomy, such as Peters's 'Check-list of the Birds of the World' 
and Hellmayr's 'Catalogue of Birds of the Americas.' However, these 
works were not followed blindly, and modifications were made wher- 
ever more recent revisions were available or where an examination 

of the material led me to different conclusions. In most cases these 

changes consisted in reducing to the status of subspecies allopatric 
forms regarded as full species by the earlier authors. As far as the 
Old World families are concerned, the subsequently listed counts 
are based directly on the collections of the American Museum which 
were rearranged during the past ten years by Dr. J.P. Chapin and 
myself with the help of Messrs. J. Delacour, H. Birckhead, D. Areadon, 
M. Moynihan, and C. Vaurie. This involved the complete revision 
of many families, the results of which have been published only in 
part. Mr. C. K. Nichols had the kindness to count for me the species 
in the following American families: Dendrocolaptidae, Furnariidae, 
Formicariidae, Conopophagidae, Rhinocryptidae, Cotingidae, Pipri- 
dae, Tyrannidae, Oxyruncidae, and Phytotomidae. 

The principal difficulty one has to face during a count of the species 
Of birds in the world is to decide, in the case of the many border- 
line forms, whether to consider them species or subspecies. ! was 
guided in my decisions by the modern biological species concept 
which does not require morphological intergradation between geo- 
graphical races, but only the probability of interbreeding. To list 
a doubtful form as a species, if it is really only a subspecies, is con- 
sidered by me just as serious an error as to list a form as a sub- 
species, which really deserves species rank. If anything, I have erred 
on the conservative side. The final 'count will probably be lower 
than mine by about 100 species. 

The sequence of families follows Wetmore (1940) in the non- 
Passeres, but follows in the Passeres a system which was developed 
by the members of the staff of the Department of Birds at the Amer- 
ican Museum (R. C. Murphy, J. T. Zimmer, E. Mayr, J.P. Chapin, 
and J. Delacour) for use in the new synoptic exhibits of the Museum. 
This system follows closely the generally adopted classifications of 
Sharpe's 'Handlist' and other standard works. It places the primi- 
tive babbler-thrush group near the beginning and the oriole-corvid- 
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TABLE 1 

NUMBER O1• SPeCIeS O1• BIRDS BY i•AMILI•S 

1 STRUTHIONIDA•, Ostriches 63 CHARADRIIDA•, Plovers, Turnstones, 
2 I•H•IDAE, Rheas 
3 CASUARIIDA•, Cassowaries 
2 DROMIC•IDA•, Emus 
3 Am•RYO•Da•, Kiwis 

32 T•aMma•, Tinmous 
17 SPs•mSC•Da•, Pen•s 
3 Gav•D•, L•ns 

20 COLYMmDA•, Greb• 
14 DXO•D•ma•, Alba•s 
55 •OCELLARIIDAE, Sheaths, FUI- 

m•s 

18 H•ROBAT•AE, •to• Petrels 
5 P•L•CANO•A•, Diving Pe•els 
3 P•fiTHONTIDAE, Troplc-bkds 
6 P•L•CaN•D•, Pelic•s 
9 S•ma•, B•bies, Ganne• 

30 PHALACRO•RAClDAE, 
1 A•m•O•D•, Snake-bkds 
5 •EGATID•, Frigate-bkds 

59 •D•ma•, H•ons, Bitt•ns 
1 BaLa•Nm•P•rma•, •e-headed 

Storks 
1 S•Pma•, Hm•h•ds 

16 C•D•, St•ks, Jab•s 
28 T•SKIORNITHID•, Ibi•s, 8p•n- 

b•ls 

6 PSO•N•PT•m•, Flmlngos 
3 ANmmDa•, •S 

145 ANaTXDa•, Ducks, •, Swans 
6 'CaTmTXDa•, New World Vult• 
1 8AOX•ma•, 8•e•y-birds 

205 A•xvxr•mA•, Hawks, Old World 
Vultee, H•s 

1 Pa•mNma•, Ospreys 
58 F•Nma•, Falcons, 
10 M•oaPOD•a•, Megap• 
38 •acm•, Cur•ows, Guans, Cha- 

•al• 

18 T•T•aONm•, Grou• 
165 PSAS•a•Wa•, Quails, Phe•an•, Pea- 

c•ks 
7 NV•Dma•, Guin•-fowl 
2 M•L•aORmma•, T•keys 
10Pxsr•oco•ma•, Hoatzins 
3 M•SO•NaT•Da•, Roatelos, 

15 TU•C•D•, Bus•rd-quails 
I •DIONOMID•, Coll•ed Hmipod• 

14 G•Da•, Cran• 
1 •aMmA•, L•pkins 
3 PsoP•ma•, Tm•t•s 

132 •LL•DA•, Ra•s, Coots, Gallin•es 
3 HELIO•ITHIDAE, 8un-•eb• 
I R•NOCHETmA•, Ka•s 
1 EU•YPYG•DA•, Sun-births 
2 C•aMmA•, 

23 OTXDma•, Bust•ds 
7 JaC•NXD•, J•an• 
2 ROSTRAT•IDAE, P•nted Snipe 
6 H•MATOPODIDAE, Oyst•-catch•s 

Surf-birds 
77 SCOLOPACIDAE, Snipe, Woodcock, 

Sandpipers 
7 R•cu•vmosTRma•, Avocets, Stilts 
3 PHALA•OPOD•DAIL Phalaropes 
1 DROMADXDa•, Crab-plovers 
9 BU•Hr•ma•, Thick-knees 

16 GLA•OLma•, Pratincoles, Coursers 
4 TmNOCO•XDa•, Seed-snipe 
2 CmONXDaI•, Sheath-bills 
4 Sr•aCOaAmXDa•, Skuas, Jaegers 

82 LA•XDaI•, Gulls, Terns 
3 RYNCHOPma•, Skimmers 

22 AL½IDAI•, Auks, Auklets, Murres 
16 Pr•ocLma•, Sand-grouse 
3 RAPHrDA•, Dodos, Solitaires 

289 CoLinaBroad, Pigeons, Doves 
315 Ps•racma•, Lories, Parrots, Ma- 

caws 

19 M•JsoP•aO•Da•, Plantain-eaters 
127 CXJCULmA•, Cuckoos, Roadrunners, 

Anis 
11 TYTONmA•, Barn-owls 

123 SrRmma•, Owls 
1 STI•ATORNITHIDAI•, Oil-birds 

12 PODARG•D•, Frogmouths 
5 NYCTm•mA•, Potoos 
7 A•GOTHI•LIDAI•, Owlet-frogmouths 

67 CAP•MULOmA•, Goatsuckers 
76 MmROPODmA•, Swifts 

3 H•M•P•OCmDa•, Crested Swifts 
319 TROCHILIDAE, Hummingbirds 

6 COLIIDAE, Colies 
34 T•OOONmA•, Trogons 
87 ALC•DXm•a•, Kingfishers 

5 TODXDa•, Todies 
8 MOMOTIDAE, Motlnots 

24 MI•ROPmAIL Bee-eaters 
16 CORA½IIDAl•, Rollers and Ground- 

rollers 

1 LI•PTO$OMATIDAI•, Cuckoo-rollers 
1 UPuPIVal•, Hoopoes 
6 PHOI•NICULIDAI•, Wood-hoopoes 

45 BXJC•OT•D.•a•, Hornbills 
15 GaLmmXDa•, Jacamars 
30 BXJCCONmA•, Puff-birds 
72 CAPITONIDAI•, Barbets 
11 INvmaroRma•, Honey-guides 
37 1t•MPttasTma•, Toucans 

224 lhcm•a•, Woodpeckers, Piculets 
14 Em•¾LaZ•a•DA•, Broadbills 
63 DI•NDROCOLAPTIDAI•, Wood-hewers 

209 Fm•NA•ma•, Ovenbirds 
238 Fo•Mma•nDa•, Ant-thrushes 

12 CONOPOP•A•m•, Ant-pipits 
28 RHINOC•YX•rlD•E, Tapaculos 
90 COT•NO•Da•, Cotingas 
59 PxP•m•, Manakins 

365 'l%•aNN•DA•, Tyrant Flycatchers 
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TABLE I--Continued 

10XYR•JNCmA•, Sharp-bills 65 PARXDA•, Titmice 
3 lam•roroMma•, Plant-cutters 17 SxrrxDa•, Nuthatches 

23 PItIDAB, Pitt• 1 HYPOSI•IDAB, Co•-bill• Nut- 
4 ACANTHISITTIDAE, New •land hatch• 

Wrens 5 NEOSXTTXDAE, Australian Nu•atches 
2 Pam•Px•a•, Asities 17 C•Rrmma•, Creep•s 
2 •EN•m•, Lyre-birds 54 DICAEIDAE, •owe•eck•s 
2 A•ICHORNITHIDAE, •b-bkds 106 NECT•INIID•, •unbir• 

74 ALAUD•, Larks 80 ZOSTEROPIDAE, WMte-ey• 
75 HmUNDINIDAE, 8wallis 160 ME•IPHAOIDAE (incl. Promerop$). 
48 MOTAC•LIDAE, •pi•, Wag•ils Honey-eatem 
58 CAMPEPHAGIDAE, Cuekoo-•k• 12 PRUNELLIDAE, H•ge-spa•o• 
72 LANIIDAE, 8hfik• 426 •NOm•DAE, •inehes, Buntings 
11 VANG•AE, Vanga 8hdk• 199 THRAUPIDAE, Tansgets 
10 ARTAMIDA•, W•d-sw•l•s 36 CO•Bm•, Honeycreepers 
20RALLINIDAE, Marie-larks 109 P•IDAE, American W•blers 

13 •IONOPIDAE, Wood-•k• 41 Vm•NIDAE, Vireos 
10 A•ITHINIDAE, Le•k• 22 D•pANIIDA•, HawMian Honey- 

109 PYCNONOTIDAE, Bulb•s •eep•s 
5 ClNCLIDAE, Dippers 88 ICTERIDAE, •r•pials 

63 •OOLODYTIDAE, Wrens 1 D•IDAE, Palm-•ats 
30 MXMXDA•, M•kingbk• 4 •OOONATIDAB, Silky •lyeatehers 

1360 MUSCICAPIDAE, Old World Ins<t- 3 BOMBYC•m•, W•ngs 
eaters 263 •OCE•AB, Weaves 

304 T•DXNA• (incl. Zeled•ia), 103 Sr•ma•, Stylings 
Thrashes 13 CRACTICIDAE, Bell-ma•i• 

261 TmA•X•NAE, Babblers 3 CALLAEWAE, Wat•e-bir• 
19 P•A•XOR•HINAE (incl. Cha- 20 DICR•AE, •ongos 

32 ORIOLIDAE, •O1• 
•a), P•otbills 17 PT•INOR•NCmDAB, Bowerbkds 

12 POLIOPT•INAE (incl. Rhamph• 100 CORvIDAE, Cro•, Magpies, Jays 
caenus and Microba•s), Gnat- 43 P•ADISAEIDAE, Birds of P•a• 
eaters Total P•ser• 5093 

386 8•v•N• (incl. Regulus) Total non-Pass•es 3523 
328 Mus•P•, •ly•t•ers 

50 PAC•CE•INAE, Whistles TotM birds 8616 

bird of paradise group near the end. Portmann's recent work on 
the brain of the Corvidae supports this sequence. The reduction of 
the tenth primary is not considered by us as decisive a character, as 
it is by some other recent authors. 

The total figure of 8,616 species is surprisingly close to my previ- 
ous estimate. ! judge that the figure is probably within five pet' 
cent, and certainly within ten per cent, of the final figure. The least 
accurate figures are those for the woodpeckers, larks, warblers, tit- 
mice, and finches. Whatever changes may occur in the future will 
be due primarily to taxonomic revaluations, that is to shifts from 
specific to subspecies status and vice versa. The period of new dis- 
coveries is practically at its end. ! doubt that in the entire world 
even as many as 100 new species remain to be discovered. 

Only twenty-three families contain 100 or more species. These 
are the Muscicapidae sensu lato (1360) [with the subfamilies Tur- 
dinae 304, Timaliinae 261, Sylviinae 386, Muscicapinae 328], Frin- 
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gillidae (426), Tyrannidae (365), Trochilidae (319), Psittacidae (315), 
Columbidae (289), Ploceidae (263), Formicariidae (238), Picidae 
(224), Fui:nariidae (209), Accipitridae (205), Thraupidae (197), Phas- 
ianidae (165), Meliphagidae (160), Anatidae (145), Rallidae (132), 
Cuculidae (127), $trigidae (123), Pycnonotidae (109), Parulidae (109), 
Nectariniidae (106), Sturnidae (103), and Corvidae (100). 

On the other hand, among the total of 160 recognized families 
there are sixty-six families with less than ten species. The total for 
the non-Passeres is 3,523 species and that of the Passeres 5,093 species. 

About seventy-five per cent of these species of birds are polytypic, 
that is they are composed of more than one subspecies; consequently 
the number of subspecies of birds is considerably higher than the 
number of species. I estimate that the number of valid subspecies 
of birds described by the end of 1945 amounted to about 28,500. 
This figure is increasing annually by about 200. 

To give an estimate of the number of genera is very difficult in 
view of the current revolution of the generic concept. Ten years 
ago I estimated that about 2,600 genera of birds were recognized 
(Mayr, 1935). This amounts to about 3.3 species per genus. In 
recent revisions of the Pycnonotidae, Anatidae, Sturnidae, and Corvi- 
dae, Delacour, Mayr, and Amadon recognize an average of 4.75 species 
per genus. If this average were consistent it would result in the 
recognition of only 1,800 genera for the known 8,616 species of 
birds. Even so, birds are much more finely split generically than, 
for example, most groups of insects or plants. 

A comparison of the number of species of birds with that of other 
groups of animals is appended. These figures are based in part on 
Hesse's (1929) tabulation, but utilize more recent data in several 
groups (for example, Smart, 1940). In the vertebrates only full 
species are counted; the figures are therefore much lower than those 
given in contemporary textbooks which do not distinguish between 
species and subspecies. The grand total for all animals was delib- 
erately rounded to one million, by adjusting the estimates of various 
classes, to indicate that the figures are estimates and not actual counts. 
The disparity of the share the insects have in the grand total (75 
per cent) is likely to get worse as time goes on. With new species 
of insects still being described even from our back yards, and with 
only an infinitesimal proportion of the tropical insects known, the 
frequently-made statement that only ten per cent of the species of 
insects are known, may be well-founded. 
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TABLE 2 

•STIMATI• O1• TOTAL O1• KNOWN SPECIES O1• ANIMALS 

Mammals ....................................... 3,500 
Birds ........................................... 8,600 
Reptiles and Amphibians .......................... 5,500 
Fishes ........................................... 18,000 

Verteb rates ............................................ 35,600 
Tunicates and other lower chordates ...................... 1,700 
Echinoderms ........................................... 4,700 

Deuterostomia ............................................... 42,000 

Insects ......................................... 750,000 
Arachnoidea .................................... 30,000 
Myrlapods ...................................... 10,000 
Crustacea ...................................... 25,000 

Arthropods ........................................... 815,000 
Mollusks ............................................. 88,000 
Worms of various phyla and other lower invertebrates ...... 25,000 

Protostomia ................................................ 928,000 
Coelenterates and Ctenophors ........................... 10,000 
Sponges .............................................. 5,000 
Protozoa ............................................. 13,000 

All animals .................................... 1,000,000 
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