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P R A G

HE object of the present volume is to delineate and describe, so far as the state of
our knowledge permits, the present distribution of the higher animals over the
surface of the Earth. This undertaking, with the exception of Plate 36, is not
based upon any previous work of a similar nature, but is entirely the result of

original researches into the zoological literature of all countries. All the families

of Mammals, Birds, Reptiles and Amphibians, together with several of the more

important genera and species, have been dealt with, while the work embraces in addition most
of the families of Fishes and a selection of families and genera of Molluscs and Insects.

The authors fully realise that in a work of this kind it is impossible to attain absolute accuracy.
Zoological literature has assumed such enormous proportions that a complete survey is quite im-
practicable. No pains have been spared, however, to lay under contribution all the more important
publications relating to the faunas of the various countries. The distribution of animal life in many
areas has not been investigated in sufficient detail to afford the necessary data, and the range is then
impossible to define with precision. This applies particularly to countries like Siberia, and in such
instances the authors have been unable to do more than indicate the known outposts and join them
by a more or less hypothetical line. But they venture to think that, for all practical purposes,
the work is sufficiently accurate. |

In the mapping of the distributions it has been thought desirable, for the sake of clearness, to
have numerous small maps, rather than risk confusion by crowding too many families on one Plate.
Thus, by the use of over two hundred maps, together with distinctive colouring, it is hoped that all
complexity has been avoided. In each case the data have been drafted on large-scale maps and then
carefully reduced to the smaller scale for the Atlas.

In the Text, a short historical account is given of the various systems propounded for the sub-
division of the World into Zoo-geographical Regions, wherein the views of the leading authorities
are considered. Their schemes are shown on a special Plate. Most of these are based upon the
study of particular groups of animals—such as Mammals—but that of Dr Alfred Russel Wallace has
a wider bearing, and hence has been accepted as a basis for the text of the present volume. In
Part I1. the various Regions and Sub-Regions of this author are defined, and an account given of
their characteristic and peculiar animals, with original Tables, giving a numerical summary of the
families of terrestrial Vertebrates occurring in these areas.

The main portion of the Text is designed to afford concise information regarding the groups of
animals whose distribution is shown on the Plates. A census has been given, where possible, of
the number of known species in each family, based upon the latest information. The nature of the
haunts frequented, a general statement as to the constituent animals of the various groups, the
peculiarities in their distribution, and other desirable particulars have been furnished.

The Part devoted to Bibliography contains a list, limited to about a thousand titles, of the
more important books and papers dealing with the animals of the various Regions. The titles are
arranged alphabetically under the authors’ names, .and are then grouped primarily under the Regions,

and secondarily under the various classes of animals.
Lastly, in a work of this nature, where so many animals and countries have been passed in

review, a full and comprehensive Index has been deemed a necessary adjunct.



G OFNSISIEIN IS

TEXT

PART IL—GENERAL PRINCIPLES OF DISTRIBUTION.
PART II.—HISTORICAL AND GEOGRAPHICAL.

PART III.—ZOOLOGICAL—EXPLANATION OF PLATES 3 to 36.
PART 1V.—BIBLIOGRAPHY.

GENERAL INDEX (at end of Volume)

LIST OF PLATES

1. ZOO-GEOGRAPHICAL REGIONS, according to A. Russel Wallace.
PREVAILING VEGETATION AND OCEAN CURRENTS.
BATHT-OROGRAPHICAL CONFIGURATION.

2. Z0OO-GEOGRAPHICAL REGIONS, according to P. L. Sclater, 1858 ;
Heilprin, 1887 ; Lydekker, 1896 ; P. L. and W. L. Sclater, 1899.
MARINE ARFAS, according to Ortmann, 1896 ; P. L. Sclater, 1897.

DISTRIBUTION MAPS

Mammalia—Mammals.
3. PRIMATES—A4 PES, MONKEYS, Etc.
i. 8imiides — Anthropoid Apes.
Hylobatide—Gibbons.
,. ii. Cercopithecidee — Old World Monkeys.
Callitrichidse—Marmosets.
Lemurid®—Lemurs. Tarsilde—Tarsiers.

Map Gorilla. Chimpanzee. Orang Utan.

Cebidee — American Monkeys.

,y il Chiromyidee—The Aye-Aye.

CHIROPTERA—BATS.

Map iv. Phyllostomatide—Vampire-Bats. Rhinolophid®—Leaf-nosed Bats.
,» V. Noctilionid—Free-tailed Bats. Nycterids—False Vampire-Bats.
,, Vi, Vespertilionids— Typical Bats. Pteropodidee—Flying Foxes.

4. INSECTIVORA—INSECTIVORES.

Map i. Talpidee—DMoles. Chrysochlorid@—Golden Moles.

,» ii. Centetids — Tenrecs. Solenodontid®—Solenodons. Galeopithecid® —
Flying Lemurs.

,, iii. Soricide—Shrews. Potamogalid®—Potamogale.

,, iv. Erinaceidm—Hedgehogs. Macroscelid®@—Elephant-Shrews.

Tree-Shrews.

Tupaiide—

CARNIVORA—CARNIVORES.

Map v. Phocide—True Seals.

,» Vi Odobenide—Walruses. Otariidee—Eared Seals.

5. CARNIVORA—CARNIVORES.
Map i. Procyonid@—Raccoons and Catbears. Viverridee—Civets and Ichneumons.

Mustelidse—Skunks., Badgers. Weasels and Otters.

Ursids—Polar Bear. Bears.

Protelidse—The Earth-Wolf.

Canidem—Wolf and its Races.

Pelidmm—Cats.

i
11

=7 Hy=nide—Hy»nas.

A TLA Dogs and Foxes. Jackals.

HEERViS Lion. Tiger. Jaguar. Puma.

6. RODENITA—RODENTS.

Map i. Leporide—Hares and Rabbits. Ochotonidse—Picas.

,,  ii. Dasyproctid®—Agouties. Chinchillide—Chinchillas.

,» iii. Cavild@—Cavies. Dinomyidee—Dinomys.

,» iv. Hystricide—Porcupines. Octodontidee—Spiny Mice.

,» V. Geomyid@—Pocket-Gophers. Heteromyid®—Kangaroo-Rats and Pocket-
Mice. S8palacide—>ole-Rats., Bathyergide—African Mole-Rats.
Lophiomyid®—Crested Rats. Castoridse—Beavers.

,, vi. Jaculidse—Jerboas. Pedetid®—African Jumping Hare. Murida—Rats,

Mice and Voles. Haplodontid®e—Scwellels.
Myoxidee—Dormice. Sciurid@—Squirrels and Marmots. Anomaluride—
African Flying Squirrels.

AV 115

7. UNGULATA—HOOFED MAMMALS.

Elephantide—Elephants.
Rhinocerotid®—Rhinoceroses.
Equid®—Wild Horses.

Map i.

o1 Procaviide—Hyraces.

by i, Zebras. Wild Asses. Tapiride®—Tapirs.

,, iv. Bovid®—Musk Ox. Sheep and Goats. Antelopes. Oxen, Bisons and
Buffaloes. Yaks.

,» V. Antilocaprid®—Prong-Buck. Girafide. —Giraffes. Okapi. Tragulidae—
Chevrotains.

;s vi. Cervide—Deer. Reindeer. Camelide—Camels and Llamas.

,» vii. SBuide—Pigs. Dicotylidee—Peccaries. Hippopotamide —Hippopotamus,

8. CETACEA—CETACEANS and SIRENIA—SIRENJIANS.
DELPHINID E—

Monodon—Narwhal. Delphinapterus—White Whale.
poises. Neomeris—Indian Porpoise.
cephalus—Pilot-Whales,

,» ii. Lagenorhynchus—Short-Beaked Dolphine.

Dolphins.

Dolphins.

Map i. Phocana—Por-

orca—Killer-Whales. Globi-

Sotalia—Long-Beaked River-
Delphinus—True Dolphins.  Tursiops—Bottle-Nosed
8teno—Rough-toothed Dolphins. Prodelphinus.
,, 1ii. Grampus — Risso’s Grampus. orcella — Indian Dolphin.
phalorhynchus.
Platanistid®—Fresh-water Dolphins.

Tursio. Ce-

Mammalia— Continued.
BALZENIDZE—WHALE-BONE WHALES.

Map iv. Bal®na—Right Whales. Bal@noptera—Rorquals or Finners.
—Hump-backed Whales. Neobal@na—Pigmy Whale.

PHYSETERID/E—TOOTHED WHALES.

Map v. Physeter—Cachalot or Sperm-Whale.
Mesoplodon — Beaked Whales.
Hyperoodon—Bottle-Nosed Whale.

SIRENIA—S/RENIANS.
Map vi. Halicoride—Dugongs.

Megaptera

Kogia—Lesser Sperm-Whale.
Ziphius — Cuvier’s Whale, etc.

Manatidse—Manatees.

9, EDENTATA—EDENTATES.

Map i. Dasypodide—Armadillos.
,, ii. Bradypodide—Sloths.
,» iii. Orycteropodidee—Aard-Varks.

Ant-eaters.

Manide—Pangolins. Myrmecophagidse—

MARSUPTALIA—MARSUPIALS.

Map iv. Macropodide—Kangaroos.

,» V. Phalangeride—Phalangers.

,, Vi. Phascolomyide—Wombats.

,y Vii. Peramelide—Bandicoots. Notoryctide—Marsupial Mole.

sy viil. Dasyuride—Thylacine. Dasyures. Didelphids—Opossums.
—Selvas.

Canolestid=e

MONOTREMATA—MONOTREMES.

Map ix. Echidnide—Spiny Ant-eaters.
s, X. Ornithorhynchide—Duckbills.

Aves—Birds.

10. PASSERIFORMES—PERCHING BIRDS.

Map i. Corvide : Corvin® — Ravens, Crows, etc. Fregilin® — Choughs.
Garruline—Jays. Nucifragin@— Nutcrackers.

,, ii. Paradiseidss —Birds of Paradise,  Ptilonorhynchid® — Bower-Birds.
Sturnids —Starlings. Eulabetide—Glossy Starlings. Eurycerotide—
Helmet-Bird. Dicruride—Drongos.

,, 1ii. Oriolid®— Orioles. Icteride—Cassiques and Hangnests. Ploceidm —
Weaver-Birds. Tanagride—Tanagers.

;s iv. Coerebid® — Honey-Creepers.  Fringillide — Finches. Emberizids —
Buntings. Alaudid®e—Larks.

s» V. Motacillidse : Anthins—Pipits. Motacilline—Wagtails. Mniotiltidse—
Wood-Warblers. Certhiide—Creepers. Meliphagidee—Honey-Eaters.

,» vi. Drepanidids-Drepnnis. Promeropidee—Promerops.  Nectariniide—

Sun-birds. Diceide—Honey-Peckers. Zosteropid®e—White-Eyes.

11. PASSERIFORMES—PERCHING BIRDS.

Map i. Sittid®—Nuthatches. Regulid®—Goldcrests and Kinglets. Chamsidse—-
Wren Tits,

,, ii. Parlde—Titmice. Laniids—Shrikes. Aerocharids.

,, iii. Prionopid® — Wood-Shrikes. Vangid®. Artamide — Swallow-Shrikes.
Ampelide—\Waxwings.

,» iv. Vireonid®—Vireos. Bylviid®—Warblers. Turdide—Thbrushes, Chats,
etc. Accentorin®—Accentors.

,» V. Mimide—Mocking Birds. Cinclide—Dippers,

, vi. Troglodytid® — Wrens. Timeliid® — Babbling Thrushes, etc.
Pycnonotide—Bulbals.
12. PASSERIFORMES—PERCHING BIRDS.
Map. i. Campophagidee—Cuckoo - Shrikes. Muscicapid®—Flycatchers. Polio-

ptilinse—Gnatcatchers.
Hirundinid®—Swallows and Martins.
Xenicide. Philepittidee.
,» iii. Pittide—Pittas. Phytotomide—Plant-Cutters.
Pipridss —Manakins.
,, V. Oxyrhamphids. Tyrannide—Tyrant Flycatchers.
,» vi. Dendrocolaptide—Wood-Hewers or American Creepers.
Formicariide—Ant-Thrushee.
Pteroptochid®. Menuridee—Lyre-Birds.

o Atrichornithi¢s — Scrub-Birds.

Cotingidse—Chatterers.
o %

Conopophagidae.
5y Vil

sy Viii. Euryleemidse—Broad Bills,




LIST OF PLATES—Continued.

Aves—Continued.

13. PICIFORMES— WOODPECKERS, WRYNECKS, Ete.
Map. {. Galbulidse—Jacamars. Bucconide—Puff-Birds. Picide—Wcod peckers.
Iyngide—Wrynecks.

SCANSORES—BARBETS, TOUCANS, Etc.
Map ii. Indicatorides — Honey-Guides. Capitonids—Barbets. Rhamphastide—
Toucans.

COCCYGES—CUCKOO0S and PLANTAIN-EATERS.
Map iii. Musophagid®—Plantain-Eaters. Cuculidee—Cuckoos.

TROGONES—TROGONS.
Map iv. Trogonide—Trogons.

CORACIIFORMES—ROLLERS, KINGFISHERS, HORNBILLS, Etc.

Map iv. Steatornithidm — Oil-Bird or Guacharo. Podargide — Freg-Mouths.

Leptosomatidse— Kiroumbos.
,, V. Coraciide—Rollers. Alcedinidm—Kingfishers :—Alcedininz; Dacelcnins.

»» vi. Bucerotide—Hornbills. Upupide—Hoopoes.
,,» vii. Irrisoridm—Wood-Hoopoes. Meropidee—Bee-Eaters.

14. CORACIIFORMES—ROLLERS, KINGFISHERS, HORNBILLS, Ete.
Map i. Momotide — Motmots. Todidm—Todies. Caprimulgide—Nightjars :—

Nyctibiinm. Caprimulgins.
,»  ii. Cypselidss—Swifts:—Cypselin, Macropterygine, Chaturings.
,, iii. Trochilid®—Humming-Birds. Coliide—Colies.

PSITTACIFORMES—PARROTS and COCKATOOS.
Map iv. Nestoride—Nestor-Parrots. Loriidse—Lories and Loriquets.
sy V. Cyclopsittacide. cacatuide—Cockatoos.
» vi. Psittacide—Typical Parrota. Stringopide—Owl-Parrots.

STRIGIFORMES—O WLS.
Map vii. Bubonide—Typical Owls, Strigide—Barn Owls.

15. ACCIPITRIFORMES—BIRDS OF PREY.
Map i. Berpentariidm (Gypogeranids)—Secretary-Birds. Vulturide— Old-World

Vultures. Falconidm : Polyborins—Carrion-Hawks. Aceipitrine—

Sparrow-Hawks, Harriers, etc. Buteonide—Buzzards.
ii. Falcopids: Gypastins—Bearded Vultures. Aquiline—Eagles, Falcons,

Kites, etc. Pandionide—Ospreys.

CATHARTIDIFORMES—A MERICAN VULTURES.
Mapiii. Cathartids (8arcorhamphidem)—American Vultures.

PELECANIFORMES—PELICAN GROUP.
Map iii. Phalacrocoracide—Cormorants. Plotide—Darters. Sulide—Gannets.
iv. Tachypetid= (Fregatidse)—Frigate-Birds. Phathontidee—Tropic-Birds.

Pelecanids—Pelicans.

"

ANSERIFORMES—SWANS, GEESE, DUCKS.
Map v. Anatids: Cygnin®—Swans. Anseranatine— Australian Geese. Plectro-
pterinm—Spur-winged Geese, etc.
vi. Anatide: Cereopsins—Cape Barren Goose.
Chenonettin@—Maned and Kelp-Geese.

Anserin@—Typical Geese.

16. ANSERIFORMES—S IV'A NS, GEESE, DUCKS.
Map i. Anatide: Anatinse—Typical Ducks. Fuliguline—Diving Ducks.
,y 1i. Anatida: Erismaturin®—Lake- and Musk-Ducks. Merganettins—

Torrent-Ducks. Mergin@—DMergansers.

PH@ENICOPTERIFORMES— FLAMINGOES.

Map iii. Pheenicopteride—Flamingoes.

PALAMEDEIFORMES—SCREAMERS.
Map iii. Palamedeidss—Screamers.

ARDEIFORMES—HERONS.

Map iv. Ibidide—Ibises.
Map v. Scopidm—Hammer-Head.
Herons and Bitterns.

Plataleids—Spoonbills. Ciconiidee—Storks.
Bal®nicipitide — Whale-Head.  Ardeidm —

GRUIFORMES—CRANES

Map v. Psophiid@—Trumgeters. Cariamide—Cariamas.
vi. Gruide—Cranes. Aramidse—Courlans. Rhinochetidee—Kogu. Meecena-

tidee—Mesites. Eurypygide—Sun-Bitterns.

"

17. CHARADRIIFORMES—PLOVER-LIKE BIRDS.

Map i. Chionidide—Sheathbills. Thinocory thid®—Seed- Snipes. Charadriids :—
Charadriine—Typical Plovers. Tringin®—Sandpipers. Scolopacin®
—Snipes and Woodcocks.

ii. Parridm—Jrganas. Cursoriide—Coursers. Glareolide— Pratincoles.
iii. Dromadids — Crab-Plovers. (Edicnemide — Thick-knees.  Otidide—

Bustards.

(X}

LARIFORMES—GULLS, TERNS, SKUAS, Ete.

Map iv. Laride :—B8ternine—Terns. Bhynchopinee—Skimmers. Larir&—Gulle.

Stercorariidee—Skuas.

ALCIFORMES—AUKS, Ete.
Map iv. Alcid®—Auks, Guillemots, etc.

PROCELLARIIFORMES—PETRELS, ALBATROSSES, Etc.

Map v. Procellarildm—Typical Petrels. Puffinidse—Shearwaters, Fulmars, etc.

Pelecanoididse— Divirg Petrels. Diomedeidee—Albatrosses.

Aves—Continued.
SPHENISCIFORMES—PENGUINS.
Map vi. Spheniscide—Penguins.
COLYMBIFORMES—DII'ERS.
Map vi. Colymbid@—Divers.
PODICIPEDIDIFORMES—GREBES.
Map vi. Podicipedidee—Grebes.

18. RALLIFORMES—RAILS, CRAKES, COOTS, Etc.

Map i. Rallide :— Rallinee—Rails and Crakes. Fulicinsm—Coots. Heliornithids—
Finfoots.

OPISTHOCOMIFORMES—HOATZIN.
Map i. Opisthocomid@—Hoatzin,

COLUMBIFORMES—PIGEONS.

Map ii. Treronide—Fruit-Pigeons, etc. Columbide—Typical Pigeons.  Peris-
terid® — Turtle-Doves and ; Ground-Pigeons.  Gourlde—Crowned
Pigeons.

)y ili. Didunculid®—Tooth-billed Pigeon.
Solitaire.

Didid® (extinct only)—Dodos and

PTEROCLIDIFORMES—SAND-GROUSE.
Map iii. Pteroclidid®e—Sand-Grouse.

HEMIPODII—BUSTARD QUAILS.
Map iii. Turnicide—Bustard-Quails,

GALLIFORMES—GAME BIRDS,

Map iv. Cracldm—Curassows and Guans. Phasianidm—Pheasants, Partridges.
etc. Phasianus—True Pheasants. Gallus—Jungle-Fowls.
Peacocks.

»» V. Megapodiid® — Megapodes and Brush-Turkey. Tetraonids — Grouse.
Numidid®—Guinea-Fowls. Meleagridee—Turkeys. Odontophoride—
American Partridges and Quails.

Pavo—

TINAMIFORMES—TINAMOUS.
Map vi. Tinamide—Tinamous.

APTERYGIFORMES—KIWIS.
Map vi. Apterygid®—Kiwis

CASUARIIFORMES—EMUS AND CASSOWARIES.

Map vi. Dromsidee—Emus. Casuariidee—Cassowaries.

STRUTHIONIFORMES—OSTRICHES.
Map vi. Struthionide—Ostriches.

RHEIFORMES—RHEAS.
Map vi. Rhelde—Rheas or American Ostriches.

Reptilia—Reptiles.

19. OPHIDIA—SNAKES.

Map i. Crotalide—Rattle-Snakes. Viperidee—Vipers. Amblycephalide—Ambly-
cephalus, etc. Hydrophide—Sea-Snakes.

ii. Elapide—Coral-Snakes, etc. Homalopsidee— Oriental Fresh-water Snakes.
Elachistodontidee — Elachistodon. Dipsadomorphids — Tree-Snakes.
Rhachiodontide-—Dasy peltis.

,» iii. Colubride — Colubrine Snakes. Acrochordids — Wart-Snakes. Xeno-

peltide—Xenopeltis. Boids—Boas.

,» iv. Pythonid®— Pythons. Uropeltidee—Shield-Tails. Ilysiids—Cylinder-

Snakes. Glauconiide—Blind-Snakes. Typhlopidss—Blind-Snakes.

”

LACERTILIA—LIZARDS.

Map v. Chumamleontid® — Chamzleons.
Amphisb@nide—Amphisbznas.
Dibamus.

vi. Anelytropid®@— Anelytropsis, etc. B8cincid®e—Skinks. Gerrhosauride—
Gerrhosaurus, etc. Lacertide—Typical Lizards.

Pygopodids — Scale - footed Lizards.
Anjellid®—Aniella.  Dibamids—

”

20. LACERTILIA—LIZARDS.

Map i. Tejid® — Greaved Lizards. Xantusiid® — Xantusia, etc. Varanidm—
Monitors. Lanthanotidse—Lanthanotus. Helodermatids—Poisonous
Lizards.

ii. Anguide—Blind or Slow-Worms and Glass-Snakes. Zonuride—Girdled.
Lizards. Xenosaurid®—Xenosaurus. Iguanidee—Iguanas, etc.

iii. Agamidse—Agamas, etc. Uroplatide—Uroplates. Eublepharide—Euble-
pharis, etc. Geckonide—Geckos.

”

CROCODILIA—CROCODILIANS.
Map iv. Crocodilid®—Crocodiles. Alligatoride@—Alligators and Caimans. Gavi-
alide—Gavials.

CHELONIA—TORTOISES and TURTLES.

Map iv. Trionychid®—Soft-Tortoises. Carettcchelydide—Fly-River Turtle.

v. Chelydidm — Side-necked Tortoises. Pelomedusidss—Side-necked Tor-
toises.  Chelonidee—Turtles. Testudinide—Land - Tortoises and
Terrapins.

vi. Platysternidee—The Big-headed Tortoise. Cinosternide—Mud-Terrapins,
etc. Dermatemydide—Mud-Terrapins, etc. Chelydrids—Snappers
and Alligator-Terrapins. Sphargidee—Leathery Turtle,

”

"

PROSAURIA—TUATERA.
Map vi. Hatteriide—Tuatera.



LIST OF PLATES— Continued.

Amphibia—Amphibians.
21, ANURA—TAILLESS AMPHIBIANS.
Map i. Dendrobatide — Solid - chested Tree-Frogs. Ranids —Typical Frogs.
Ceratobatrachide—Ceratobatrachus. Genyophrynide—Genyophryne.
,, ii. Dyscophid@—Dyscophus, etc.
Dendrophryniscide—Dendrophryniscus and Batrachophrynus.
tignathide—Leptodactylus and Allies.
,, iii. Hemiphractid® — Hemiphractus, etc. Hylide — Typical Tree-Frogs.
Amphignathodontid®e —Amphignathodon, etc. Bufonide—Toads.
,» iv. Pelobatid®—Pouched Tree-Frogs. Discoglosside—Disc-Tongued Frogs.
Pipids—Surinam Toad, etc. Dactylethride—Clawed Toads.

Engystomatidse —Narrow-mouthed Toads.
Cys-

URODELA—TAILED AMPHIBIANS.
Map v. Sirenide—Mud-Eels.
Salamandride—Typical Salamanders.

;5 vi. Plethodontide—Spelerpes, etc.
Amphiumids—Fish-like Salamanders.

Proteide — Proteus or Gilled Salamander, etc.
Amblystomatidse—Axolotls.
Desmognathidse—Desmognathus, etc.

APODA—LIMBLESS AMPHIBIANS.
Map vi. Ceeciliide@—Ccecilia.

Pisces—Fishes.

22. DIPNEUSTI—-DIPNOI.

Map i. Lepidosirenidee—NMud-Fishes. Ceratodontide—Lung-Fish.

TELEOSTEI—
Map i. Molide —Sun-Fishes. Diodontide and Allies —Porcupine-Fishes.
dontid®e—Globe-Fishes,

Balistidee and Allies—File-Fishes, etc. Lophiide and Allies—Angler-
Fish, etc. Mastacembelid®. Lophotid®—Unicorn-Fishes. Trachyp-
terid@—Ribbon-Fishes.

,y iii. Ophidiids and Allies—Snake-Fishes, etc.

etc. Batrachidee—Frog-Fishes.

iv. Gobiesocidee —Sucker-Fishes.
and Allies—Weavers, etc.

Triglidee—Gurnards.

Tetro-
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Zoarcidee—Viviparous Blennies,

Blenniide and Allies —Blennies, etc.

Trichonotidee —Hairy-Backs. Trachinide

Dactylopteridee—Flying Gurnards.

Agonid®—Armed Bullhead, etc. Cyclopteride—
Lumpsuckers. Cottid® and Allies —Bullheads, etc.

,, vi. Hexagrammid®. Scorpznidse — Scorpznoids. Echeneidid® — Sucking-
Fishes. Gobiidz and Allies—Gobies, etc.
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23. TELEOSTEI—

i. Kurtidee and Allies. Pleuronectidee—Flat-Fishes.
mid@. Coryph@nide—Dolphins.

i. Xiphiide and Allies—Sword-Fishes. Trichiuride—Scabbard-Fishes, etc.
Scombride and Allies—Mackerels, etc. Carangide and Allies—
Horse-Mackerels, etc.

i. Labride and Allies — Wrasses, etc. Pomacentride — Coral-Fishes.
Cichlid®@—Chromides., Embiotocid® —Surf-Fishes.
—Paradise-Fish, etc.

. Teuthidide. Acanthuridse—Surgeon-Fishes.

Map Zeide®e—Dories. Bra-

Osphromenid®

Chaetodontidse —Butterfly-

Fishes. Caproid®—Boar-Fish, etc.

,s V. Mullide—Red-Mullets. Sparideand Allies—Sea-Breams, etc. Sciznide—
Croakers, etc. Hoplognathids —Knife-jawed Fishes.

,» vi. Cepolid® — Band-Fishes. Serranide and Allies — Sea - Perches, etc.

Percid®—Fresh-Water Perches. Nandida.

24. TELEOSTEI—

Centrarchide— Black Bass. etc. Berycids and Allies—Slime-Heads, etc.
Gadids and Allies—Codfishes, etc., Macruride—Longtails.
,, ii. Anabantid® — Climbing Perches. Ophiocephalides — Serpent-Heads.

Map i.

Stromateid® — Butter-Fishes. = Sphyraenide—Barracudas,  Poly-
nemid®—Threadfins.
,, iii. Mugilide—Grey Mullets. Atherinid® and Allles—Sand-Smelts, etc.

Ammodytide—Sand-Eels. 8combresocid®—Gar-Pike, Flying-Fish,

etc. Pegasid®—Dragon-Fishes.

,, iv. Syngnathide—Pipe-Fishes, etc. Centriscid®and Allies—Trumpet-Fishes,
etc. Fistulariida and Allies—Flute-Mouths, etc. Gastrosteidse—
Sticklebacks.

,» v. Lampridide — The Opah or King-Fish. Fierasferid® — Pearl-Fishes.
Notacanthide—Thornbacks. Percopside—Trout-Perches.

,» vi. Amblyopsid®—Blind-Fishes. Cyprinodontide—Killifishes.
Scopelide and Allies—Lantern-Fishes, etc.

Kneriide.

25. TELEOSTEI—
Esocid® — Pikes. Haplochitonidse — Southern Salmon.
Pikelets. Murznids and Allies—Murxnoid Eels, etc.
i. Anguillide—Typical Eels. Symbranchide and Allies—Single Slit Eels.
Loricariid®—Mailed Cat-Fishes. 8iluride and Allies—Cat-Fishes, etc.

ii. Cyprinide—Carps, etc. Gymnotide—Electric Eels. Characinide®. Gono-
rhynchids—The Beaked Salmon. Stomiatidz and Allies.

. Alepocephalid® — Smooth-Heads. = 8almonids — Salmon, Trout, etec.
Clupeid® and Allies—Herrings, etc. Chirocentrid@—The Dorab.
Pantodontid®—The Chisel-Jaw,

,, V. Osteoglossid®—Arapaimas. Notopterid®—Feather-backs. Hyodontide—

Mormyride —Beaked Fishes. Elopidee—The Tarpon,

Map i Galaxiide—
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Moon-Eyes.
etc.

HOLOSTEI—

Map vi. Lepidosteide—Bony Pike, etc. Amiid®—Bow-Fin, etc.

CHONDROSTEI—

Map vi. Acipenserid®—Sturgeons. Polyodontide—Toothed Sturgeons.

Pisces—Continued.
26. CROSSOPTERYGII—

Map i. Polypterid@—The Bichir, etc.
HOLOCEPHALI—
Map i. Chimeride—Chimmras.
PLAGIOSTOMI—
Map i. Myliobatidee—Eagle-Rays. Trygonid®—Sting-Rays.

,» ii. Torpedinide—Electric-Rays.
Beaked Rays.
ii, Pristid®—True Saw-Fishes.

Rhinide —Angel-Fishes.

Ralid®—Rays or Skates. Rhinobatide—

Pristiophorids —Side-gilled Saw-Fishes.
8pinacide—Spiny Dog-Fishes.

»» iv. Rhinodontidee — Whale-Sharks. Cetorhinidee — The Basking Shark,
Lamnid® — The Porbeagle, etc. 8phyrnide — Hammer - Head
Sharks.
»» V. Carchariid® — The Blue Shark, etc. 8cylliide — Dog-Fishes, etc,
Heterodontidee—Bullhead-Sharks. Notidanidee —Comb-tooth Sharks.
CYCLOSTOMATA—
Map vi. Patromyzontides —Lampreys. Bdellostomatidse —Hag-Fishes. Myxinida
—Hag-Fishes.
CEPHALOCHORDATA—

Map vi. Branchiostomatide —Lancelets.

Mollusea—Molluses.

27. CEPHALOPODA—SQUIDS, CUTTLE-FISUES, Etc.

Map i. Octopodide — Octopus, etc. Argonautide — The
Loliginidse —Squids. 8epiide—Cuttle-Fishes.

,y  ii. Spirulide—Spirula. Nautilide—Nautili.

Paper - Nautilus.

PULMONATA—LAND-SNAILS, FRESH-WATER SNAILS, Etc.

Map ii. Testacellid@—Shelled Slugs.
,y iii. Helicid®—Typical Land-Snails.
Bulimulus, ete.

Limacid®e—True Slugs.
Orthalicidse —Orthalicus.
Urocoptids —Urocoptis, etc. Pupidse—Pupa, ete.
,, iv. Stenogyrid® — Agate-Snails, etc. Succineid® — Amber-Snails, etc.
Limn®ids —Fresh-water Limpets, etc. Physide—Physa, etc.

Bulimulidee—

PROSOBRANCHIATA—FRONT-GILLED GASTROPODS.
Map v. Conide—Cones. Olivide—Olives. Volutide—Volutes.
Whelks, etc.

,» vi. Muricide—Murex, etc.

Buccinidee—

Cassididses—Helmet-Shells. Cypre®ide—Cowries.

28. PROSOBRANCHIATA—FRONT-GILLED GASTROPODS.

i. Strombidee— Wing-Shells, Melaniidee — Melania, etc.
Hydrobia, etc. Paludinidee—Viviparous Pond-Snails.
,, ii. Valvatidee—Valvata, etc. Ampullariidee—Ampullaria, etc.
Cyclophoride—Cyclophorus, etc. Cyclostomatidee—Cyclostoma, etc,
,, iii. Aciculide—Acicula. Proserpinid®—Proserpina. Helicinids—Holicinn,
Trochidse—Trochus, etc.
,, iv. Haliotidee—Ormer3s. Patellid®—Limpets.

Map Hydrobiide —

ete.

POLYPLACOPHORA—CHITONS.
Map iv. Chitonid®—Chitons.

PELECYPODA—BIVALVES.
Map iv. Ostreide—Oysters.
,, V. Pectinidm—Scallop-Shells. Aviculide —Pearl-Oysters, etc. Meleagrina—
The Pearl-Oyster.
Mytilid®—Mussels (Fresh water forms=Dreissensia and Mytilopsis).
,, vi. Unionid® — Fresh-water Mussels. Etheriide — Fresh-water Oysters.
cardiidim—Cockles. Cyrenid@—Cyrena, etc.

Lepidoptera—Butterflies and Moths.

29. RHOPALOCERA—BUTTERFLIES.

Map i. Papilionide—Swallow-Tails. Ornithoptera. Papilio.

,, ii. Thais. Parnassius. Pierid®— Whites, Clouded Yellows, etc.
., iil. Dismorphia. Pieris. Delias.

,, iv. Terias. Catopsilia. Gonopteryx.

,, V. Colias—Clouded Yellows. Danaidz. Euploea.

,» vi. Amauris. Neotropidz. Acreid®. Acraa.

30. RHOPALOCERA—BUTTERFLIES.

Map i. Heliconid®. Nymphalide—Fritillaries, Tortoise-Shells, etc.
,, ii. Argynnis. Phyciodes. Vanessa.
,, 1ii. Precis. Kallima. Hypolimnas.
ss iv. Neptis. Limenitis. Euphmdra.

,y V. Euthalia. Apatura. Charaxes.

,, vi. Morphida. Morpho. Brassolide.

31. RHOPALOCERA—BUTTERFLIES.

Map i. Satyrid®e—Ringlet Group. Pararge. Mycalesis.
,.  ii. Melanitis. Euptychia. Ccenonympha.

,, iii. Erebia. 8atyrus. Xenica.

, iv. (Eneis. Pedaliodes. Elymniide.

o v. Libytheidee. Nemeobiid®. Euselasiide.

,, vi. Lemoniide. Lycmnide—Blues and Coppers. Hesperiide —Skippers.
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32, HETEROCERA—MOTHS.

Map i. Castniid®. Baturniide—Emperor-Moths, etc, Bombycidse—Silk-Moths.

,» ii. SBphingide — Hawk-Moths. Notodontide — Prominents, etc. Besiida
(ZEgeriidse)—Clear-Wings.

,, iii. SByntomids. Zygmnide—Burnet-Moths. Cosside— Goat-Moth Group.

,»  iv. Hepialild®—Ghost-Moths, etc. Lasiocampide—Lappet-Moths, Eggars,
etc. Lymantriide (Liparide)—Tussock-Moths, etc.

’ v. Hypsidm (Aganaids), Arctiide—Tiger-Moths, etc. Agaristide.

5  vi. Geometride—Loopers. Noctuld®—Noctuid-Moths. Uraniide.

Coleoptera—Beetles.

33. LAMELLICORNIA.
Map i. Passalidm. Lucanidm—Stag-Beetles, eic. Lamprima. Lucanus—Typical
Stag-Beetles. Odontolabis.
,, ii. Scarabmidm—Dung-Beetles, Chafers, etc. Bcarabzus. Phansus.
y» iil. Trox. Berica. Melolontha—Cockchafers. Gymnetis.

ADEPHAGA.

Map iv. Carabide — Carnivorous Ground-Beetles.
Beetles. Graphipterus. Anthia.

Carabus — Typical Ground-

ADEPHAGA axp POLYMORPHA.

Map v. Cicindelidee — Tiger-Beetles.
Staphylinids—Rove-Beetles.

Dytiscid® — Carnivorous Water-Beetles.

POLYMORPHA.
Map vi. 8ilphidee—Burying-Beetles, etc. Coccinellid@—Lady-Birds. Elateride—
Click-Beetles.
34. Map i. Buprestidm. Julodis. Chrysochroa.
»  ii. Psiloptera. Buprestis. Stigmodera.

HETEROMERA.
Map iii. Tenebrionide—Meal-Worm Group. Blaps—Churchyard. or Cellar-Beetles.
Helops.
ys» iv. Zophosis. Asida. Hopatrum.

PHYTOPHAGA.
Map v. Prionide — Longicorns. Cerambycids — Longicorns. Lamiids®— Longi-

corns.

PHYTOPHAGA axpo RHYNCHOPHORA.
Map vi. Chrysomelide—Phytophagous Beetles. Curculionide—Weevils.

Hymenoptera.

35. Map i. Apide—Bees. Vespid®—Social Wasps. Formicide—Ants,

Diptera.

y» ii. Culicldee — Gnats or Mosquitoes. Anopheles — Malarial Mosquitoes.
8tegomyia—Yellow Fever Mosquito, etc.

s iil, Tabanide—Horse-Flies, Clegs, etc. S8yrphide—Hoverer-Flies. Glossina—
Tsetse-Flies.

Hemiptera.

iv. Coccidsm—Scale-Insects,

Neuroptera.

y» iv. Myrmeleontid®—Ant-Lions. Termitide—Termites or White-Ants.
» V. Odonata—Dragon-Flies.

Trichoptera.
»» V. Trichoptera—Caddis-Flies.

Orthoptera.
»s V. Locustidse— Green Grasshoppers, etc.

» Vi. Acrididm — Locusts. Phasmids — Stick and Leaf-Insects. Mantids—

Praying-Insects.

Vertical and Latitudinal Distribution of
Animal Life.

36. Sectionslacross Australasia and Asia.
Africa and Southern Europe.
- o South and North America.
Section across Carpathians and Norway.
” »  Alps.
o ys Caucasus.
Three Sections showing vertical distribution of Marine Life.
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ADDENDA ET CORRIGENDA

PLATE 2.

iX}

10.

25.
31.

35-

Map entitled *‘ Lydekker—1896.” For SONOGRAN sread
SONORAN.

Map ii.—8turnids. Extend distribution to include For-
mosa, Japan, Andaman and Nicobar Islands.
Delete Polynesian Islands.

Map ii.—Eulabetid®. Include Samoa, Fiji, Tonga, New
Caledonia, Society Is., Caroline Is., S. Arabia,
and New Zealand.

Map v.—-MelIlphlgidm. Include Auckland and Chatham
S.
Map ii.—For Xeniscide zzad Xenicidm.
,s iv.—For Paprid® recad Piprids.
,» Viii.—Pteroptochids. Include Costa Rica.
55 V.—Delete the words: Pigmy Parrots.
,» iv.—For Phstontide rcad Phaéthontidze.

,» iii,—Phemnicopteridsm. Extend distribution to include
Lake Baikal.

,» vi.i—For Rhinochmtid® r¢a4 Rhinochetida.
i.—After Rattle-Snakes add Etc.
ii.—After Coral-Snakes add Etc.

iii. — Colubridse. Delete Scotland.

,» iv.—For Pouched Tree-Frogs rcad Spade-footed
Toad, &c.

vi.—Amiid®. Delete the *‘&c.”

sy v.—Libytheid®. Extend distribution to Lake
Ontario and New England. ‘

vi. —For LEAP-INSECT8 read PRAYING-INSECTS.

NOTE.—In a few cases additional information has come to hand since the maps

were prepared. Where possible, this bas been referred to in the text.




PART L
GENERAL PRINCIPLES OF DISTRIBUTION.

GENERAL PRINCIPLES OF DISTRIBUTION.

Every portion of our globe is the home of numerous forms of animal life.
Each particular tract of land or water possesses a fauna of its own, and even
the most arid desert, the densest forest, the highest and bleakest mountain
summit, the shallowest lake, the swiftest stream or the deepest ocean abyss,
has its own share of struggling inhabitants, all living in greater or less
harmony with their surroundings. In past ages the fauna was almost
equally prolific and diverse, as is shown by the innumerable remains which
crowd the sedimentary rocks of all the great geological epochs.

But the distribution of animal forms upon the earth is by no means
uniform or regular, and a casual reference to our Plates will at once reveal
the fact. The Anthropoid Apes (Plate 1, Map i), for example, occur in
isolated areas in West Africa and South-eastern Asia ; the Cavies (Plate 6,
Map iii) are exclusively South American; the Tenrecs (Plate 4, Map ii)
are confined to Madagascar; the whole Order of Marsupials (with the ex-
ception of the Opossums) is practically restricted to Australia and New
Guinea ; while the Plantain-Eaters (Plate 13, Map iii) are exclusively
African. On the other hand, the Dogs (Plate 5, Map v) and Mice
(Plate 6, Map vi) among Mammals, the Thrushes (Plate 2, Map iv),
Swallows (Plate 12, Map ii), and Plovers, (Plate 17, Map i) among Birds,
and many families of Insects, are examples of almost universal dis-
tribution.

Again, when we study the subject from a geographical point of view,
we find a corresponding lack of uniformity. All countries have a certain
proportion of species peculiar to themselves, in addition to those which they
harbour in conrmon- with other regions. In the early days of zoological
science, the character of the fauna of any particular area was supposed to be
entirely due to its climatic and physical peculiarities. This explanation,
however, does not account for the numerous and interesting differences
which present themselves when two countries of similar climate and physical
conditions are compared. Brazil and West Africa, for instance, are both
largely covered with dense tropical forest, while their climatic conditions
are very similar. Yet the animal life of one is of a totally different character
from that of the other. In West Africa we find Elephants, Antelopes, and
Gorillas, while in Brazil these are all absent and replaced by Tapirs, Sloths,
and Monkeys with long, prehensile tails. On the other hand, countries
with a vastly different climate may possess the same actual species of animal.
The Tiger, for example, ranges from the tropical jungles of India to the
Caucasus, Altai Mountains and the frigid plains of Manchuria. Lastly, the
features of distribution are not necessarily dependent upon a matter of
distance. There is a much greater similarity between the faunas of Great
Britain and Japan, countries situated at the extremes of the great Eurasian
continent and many thousand of miles apart, than there is between those of
the small islands of Bali and Lombock in the Malay Archipelago, which are
separated by a strait only about 15 miles wide !

The study of the distribution of animals over the earth’s surface is,
therefore, not so simple as it may seem. For the full comprehension of the
subject the accumulation of a large mass of facts and the formation of
theories to account for the various phenomena which call for explanation
become necessary. The zoologist must trace out in detail the exact area or
areas inhabited by the several species, genera, and larger groups of animals,
and this process to be reliable must be based upon a true and natural
classification of the animals themselves. The latter can only be attained by
a due consideration of the theory of evolution (or descent with modification)
as generally understood at the present day. With this must be intimately
associated a knowledge of extinct forms and their distribution in time and
space, and this again depends upon an acquaintance with the extent and
relative position of the various fossil-bearing strata which build up the huge
series of sedimentary rocks.

In a work like the present it is obviously impossible to place before the
reader anything like a complete account of this important subject. But an
attempt may at least be made to indicate briefly the main features in the
problem, such as, for example, the factors which make for or against the
dispersal of animals, the actual methods of dispersal, the influence of
temperature, vegetation, and so on. For a complete account of these and
other phenomena, and for all subjects connected with the great branch of
science known to the modern naturalist as ¢ Zoogeography,” reference must
be made to one or more of the general works whose titles will be found in
Section IV. (Bibliographical).

NECESSITY FOR DISPERSAL.

Owing to the rapid rate of multiplication of many animals, the struggle
to procure sufficient food for all individuals in any particular area must
always be a keen one. This competition affects not only individuals of the
same species, but also allied species of the same genus, or even animals of
different genera and families. Hence it may be assumed that an extension
of geographical range is an advantage, if not an absolute necessity, in the
case of the majority of animal forms.

A

CONDITIONS FAVOURING DISPERSAL.

Many factors are always at work either aiding or hindering dispersal,
and it is necessary at the outset to enumerate the more important.
Obviously those animals which possess a more rapid or perfect means of
locomotion succeed best in establishing themselves over a wide area. The
typical Bats of the family Vespertilionide (Plate 3, Map vi) have great
powers of flight, and hence are well-nigh cosmopolitan. Two species at
least which are natives of North America regularly visit the Bermudas, a
distance of 600 miles from the mainland. Many birds again annually per-
form marvellous journeys in proceeding to and from their seasonal haunts—
sometimes several thousands of miles. Insects, too, have a world-wide dis-
tribution, and some particular species, such as the Painted Lady Butterfly
(Pyrameis cardui), have an enormous geographical range.

Many Mammals are accustomed to roam over wide areas, and some are
even known to climb mountains, cross rivers, or swim over considerable
tracts of sea. In the Himalayas, for instance, certain Monkeys ascend to a
great height in the hot season, returning to lower levels in the winter,
while Wolves in other regions and Lemmings in Scandinavia indulge in
similar habits. Tigers and Pigs are examples of Mammals which can cross
broad rivers and even narrow arms of the sea, the limit to such powers being
apparently a width of about 20 miles. But the dispersal of Mammals,
Reptiles, and many other purely terrestrial forms of life is materially aided
in other ways. The masses of tangled vegetation, uprooted trees and drift-
wood which are often washed down the larger rivers are frequently
tenanted by quite a miscellaneous assortment of living creatures such
as Monkeys, Cats, Crocodiles, Snakes, and Molluscs. By means of strong
winds and tidal currents, such animals may be transported to regions some
hundreds of miles from their old home, and in this manner the range of
many species has without doubt been considerably extended in the past.
In Arctic Regions masses of floating ice may act in the same way, and
indeed it is recorded that during a single winter no fewer than twelve Polar
Bears were thus stranded upon the coast of Iceland.

Although, as we have seen, the wide distribution of Birds is chiefly due
to their great powers of flight, yet to this factor we must add also that of
the migratory instinct. But “ for the purposes of the study of geographical
distribution,” as Wallace says, “ we must, except in special cases, consider the
true range of a species to comprise all the area which it occupies regularly
for any part of the year, while all those districts which it only visits at more
or less distant intervals, apparently driven by storms or by hunger, and
where it never regularly or permanently settles, should not be included as
forming part of its area of distribution.” As an example of the tremendous
area included within the migratory flights of a species, we may take the
Curlew Sandpiper. This species breeds on the tundras of West Siberia,
bordering the Arctic Ucean, and yet in winter travels to the Cape of Good
Hope, Tasmania, and Patagonia. Such cosmopolitan distribution as is
shown on Plate 17, Map i, where the Tringine (to which the Curlew Sand-
piper belongs) are indicated by a blue line, may thus be accounted for.
One of the main causes for the development of the migratory habit is the
question of food-supply. Since many birds live on insects and their larvz, it
is absolutely necessary for them to leave their temperate haunts as winter
approaches, and seek warmer climes, The intense love implanted in birds
for their native land, and the fact that the tropical and sub-tropical regions
do not afford a suitable nursery for the young of the hardy northern races,
sufficiently account for the return of the migrants to summer haunts in the
spring.

Considering now the lower Vertebrates, we find that they undoubtedly
possess some means of crossing the sea. Whether they actually swim across,
or are only transported in the egg-state or involuntarily on driftwood, as in
the case of Mammals, is a disputed point. But that Reptiles do become
accidentally transported to new homes is proved by the case, often quoted,
of a Boa-constrictor which was found to have reached the island of St
Vincent, fully a couple of hundred miles from its native country, by means
of a floating cedar-tree. Amphibians may owe their dispersal, not only to
this means, but also to the agency of birds, chiefly Waders and aquatic
species, which carry the eggs attached to their feet from one pond or river
to another.

Birds act in the same way as carriers of certain molluscs. A Mallard
was once shot in the Sahara to whose feet adhered the eggs of some species
of Snail, which, falling to the ground perhaps miles away, might hatch and
thus extend its range. Rivers and torrents may carry Molluscan shells down
to the sea, and since some forms are able to secrete a diaphragm which closes
up the shell, these may float away some hundreds of miles and yet survive.

Insects owe their wide distribution, like birds, to their great powers of
flight, but high winds also contribute not a little in this respect. The
examples of insects having been met with far out of sight of land are very
numerous, and one only must suffice to illustrate this method of dispersaj.
The ship Pleione, returning home some years ago from New Zealand, upon
reaching a point some 960 miles south-west of the Cape Verde Islands,
encountered some hundreds of Moths belonging to a species which is common
in the Eastern Tropics, but not found in South America, which was the
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nearest land. From the direction of .the wind during the four days previous
to the occurrence, it appeared to be beyond doubt that the insects had come
from the islands named, and must therefore have crossed nearly a thousand
miles of ocean! Large numbers of insects lay their eggs in timber, and
hence the agency of floating logs in aiding dispersal must be taken into
account, especially as such creatures in the egg-state may retain their
vitality for a considerable time.

Marine animals live under more uniform conditions than those on the
land, but their means of dispersal may be briefly touched upon. Mammals,
such as Seals and Walruses, sometimes undertake long sea journeys, while
the wanderings of the huge Cetaceans seem only to be limited by considera-
tions of temperature. The sume remark applies largely to fishes, but with
them the depth of water may also have its influence on their dispersal.
Fresh-water fishes may travel from one large river-system to another when
the sources of the streams are near enough to each other, and through
changes in land-level the direction of streams may be altered, and lead to
considerable corresponding changes in the fauna. Lastly, the-eggs of fishes

may be, and no doubt often are, carried from one district to another by
aquatic birds.

CONDITIONS LIMITING DISPERSAL.

Against the various phenomena favouring dispersal which have been
noticed above, must be reckoned certain factors which act in the way of

species to a varying degree of heat and cold, and on the whole it may be
said that temperature does indeed play a not unimportant part in determining
or limiting the range of animals. It may be added, that the closest depend-
ence in this respect upon temperature is to be found among marine organisms.
Indeed, this is often the only condition acting as a limit. The temperature
of the water undoubtedly checks the distribution of sea-fishes, and in the
case of shallow-water species a great depth acts as a perfect barrier.

It has been mentioned above, that in the case of non-flying terrestrial
animals, such as Mammals, it may be taken that an arm of sea exceeding
20 miles in width acts most effectively as a barrier to dispersal. The
few cases in which animals swim across even this distance can only be
regarded as possible methods of dispersal and not by any means the rule.
When, therefore, we find a great similarity in the faunas of two regions
separated by a wide tract of water, we must conclude that there has been in
past ages a land connection between them. As will be seen later on, truly
oceanic islands, i.e., islands not having been connected with a continental
area within comparatively recent geological times, are practically without
any Mammals, Reptiles or Amphibians, while on the other hand they possess
both Birds and Insects. A wide river may also act in the same way as an
arm of the sea, though to a less extent. Thus, in the plains of the Amazon,
the river separates entirely distinct sets of species of Monkeys, Birds and
even Insects. In the case of species inhabiting high altitudes, valleys may
act in precisely the same way.
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limiting distribution. In many cases the range of a species is coincident
with the area possessing the precise features suitable for its welfare. Thus,
for example, strictly arboreal Mammals, such as A pes, Lemurs and Sloths, can
only exist within the limits of the great forests to which they are adapted.
Again, mountain-loving species do not thrive in the lowlands, and the result
of this is that the colonies of such animals are sometimes widely separated
and even altogether isolated. The Chamois, for example, is found in the
Alps, the Pyrenees, and the Caucasus, but is entirely absent from the inter-
vening districts, while the Mammals inhabiting the elevated regions of
Tibet are singularly distinct and peculiar.

Another important factor which has an influence on geographical
distribution is that of temperature. The opinions of authorities vary greatly
as to the amount of limitation due to the effects of temperature alone.
Examples can readily be found which prove that temperature very consider-
ably affects distribution, while on the other hand others are as easily met
with which apparently support the opinion that this factor is not of very
great importance. The fauna of the Arctic Regions is of such a character
that some zoogeographers would constitute a separate circumpolar region
which is inhabited by animals markedly distinct from those of more
southerly areas. Again, the South American Mammals, known as Vicunas
and Guanacos, have a distribution which decidedly proves that they are
influenced by temperature. In Peru and Ecuador they inhabit the high
regions of the Cordillera, while in the more temperate country of the
Argentine Republic and Patagonia they roam over the low-lying plains.
These animals, therefore, being addicted to a cool climate, cannot exist
elsewhere except at a considerable elevation. The Dotterel, too, in Great
Britain nests on our highest mountains, and on the fringe of the Arctic
Ocean at sea-level. On the other hand, an animal may be spread over an
area presenting a considerable range in temperature. The Tiger, as we have
already seen, is found not only in the hottest jungle districts of India, but
also at considerable heights in the Caucasus and the Altai Mountains, and
even in the cold Manchurian plains. Examples like the latter may of
course be interpreted to prove the great adaptability of certain isolated

That high mountain ranges act effectively as barriers to dispersal is
shown by the fact that the species inhabiting one slope of such a range ure
often entirely distinct from those on the other; moreover, the fishes living
in the rivers rising on different sides of the same range are likewise of
different species. The influence of mountains is further borne out by the
curious difference we find between the Old and New Worlds in this respect.
In North and South America the chief ranges run from North to South,
and consequently the animals are only limited in their range by conditions
of temperature. In Europe and Asia, on the other hand, the principal
ranges extend in a direction more or less parallel to the Equator, and hence
we find in these continents a larger proportion of species with restricted
distribution.

Lastly, deserts play a not unimportant part in limiting the range of
certain animals, especially those possessing weak powers of locomotion.
Thus, animals like the Amphibia, which require moisture for the younger
stages of development and which cannot wander much, find even a small
tract of arid ground an insurmountable obstacle. The Sahara has for a
very long period separated Northern Africa from the rest of the continent,
and so distinct are these areas in regard to their faunas that they are by
general agreement allocated to different zoological regions.

Many other influences not yet mentioned may control the distribution of
animals in various ways. Some groups are dependent for their welfare, or
even their very existence, upon the presence or absence of other groups, and
this is notably the case with carnivorous animals and their victims. Again,
parasitic animals and their hosts have necessarily the same distribution,
either wholly or in part, while insectivorous birds can of course only exist
where there is an abundance of the particular group or groups upon which
they feed. Vegetation is also an important factor in determining the
limits of certain species. A butterfly, for example, would soon become
extinct were the food-plant of its Caterpillar to fail, and the same
applies to frugivorous birds and other groups indulging in a vegetarian
diet. Thus the whole fauna and flora of a district is bound together by
a complicated network of particular conditions, and the slightest altera-
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tion in any detail may upset the balance of the whole and lead to far-
reaching and unforeseen results. Interference by man himself has entirely
changed the faunal aspect of certain countries. Examples may be found in
the disappearance of animals like the American Bison, Quagga, Dodo, Great
Auk and many others, which have succumbed to the sporting or destructive
propensities of the human species or the so-called march of civilisation,
while the opposite result has been reached in the case of certain species
introduced purposely or by accident into regions far removed from their
native home. Such a case is that of the Rabbit in Australia, which, intro-
duced a comparatively short time ago, has increased and spread with
amazing rapidity.

OTHER CONDITIONS AFFECTING DISTRIBUTION.

There is strong evidence in support of the theory that all the great
continental areas and all the chief ocean basins have been for a vast period
in the same general position. At the same time the presence of sedimentz‘ary
rocks over all the great land masses proves that practically every portion
has been at one time or another under water. This general permanence of
situation, coupled with a constant change of form, must have exercised a
paramount influence on the distribution of animal life. Attention has been
drawn by more than one authority to the fact that at the present da.y all
the greatest masses of land appear to radiate from the Arctic Regions.
Behring Strait is the only break, and this is not only shallow, but inter-
rupted by islands. Hence it is possible for a traveller to start at (?a.pe
Horn and finish at the Cape of Good Hope without ever being out of sight
of land.

Let us now consider the effect of past changes. As one portion of a
continent gradually became submerged its inhabitants would be ?orced. to
migrate to a fresh area, there to experience a new set of conditions, mcludu.)g
competition with other groups of animals, which they might succeeq in
exterminating or to which, on the other hand, they themselves might
succumb. Again, the isolation of a portion of land by the submergence. of
the surrounding areas might lead to the development of special forms of life,
and these might, by the subsequent raising of a submerged area, be enab}ed
to reach another portion and mingle with its fauna. Thus the ever-cha.ngmg
relationships and proportions of land and water must have resulted in a
great complexity of conditions, sufficient, indeed, to account for many of the
peculiarities of distribution known to us.

The slow and gradual changes of climate which certain regions have from
time to time undergone must also be reckoned as a most important factor in
regulating the distribution, evolution and extinction of the various forms of
life. There is abundant geological evidence that the Arctic and Ant-
arctic Regions were favoured during the Secondary and Tertiary Periods
with a much warmer climate than they possess at present, while, on the
other hand, the remarkable cold spell in the northern temperate regions,
which is generally spoken of as the ‘“glacial epoch,” must also be held
responsible for most important changes in the character of the fauna of these
regions. For example, in Pliocene times Tigers, Camels, Elephants, Rhino-
ceroses and Hywnas inhabited the British Islands, as well as other parts of
Europe. But as the glacial epoch gradually crept on, most of the temperate-
loving forms of life would be compelled to retreat further and further south,
while some would become either extinct altogether or modified to suit the
changed conditions. The presence of certain Arctic forms, such as the Musk
Ox, in Britain, and their eventual disappearance, may thus be accounted
for.

The evolution of new species and genera, and the extinction of old forms,
implied by the foregoing considerations, may be effected in something like
the following manner. The natural tendency of any species which is suc-
cessful in the ever-waging struggle for supremacy is to gradually spread over
a wider and wider area. The increase in the number of individuals which
is implied in such a case indeed necessitates an extension of the space occupied,
otherwise the supply of food would be insufficient. As a species extends its

range and comes to occupy ground more and more remote from its original
home, the cutlying members may be confronted with a new set of conditions,
climatic, physical, or otherwise. Such a contingency will, by a process of
natural selection, lead to a modification of the original species, and this
process being repeated as the successful animals spread more and more, a
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group of closely allied species will in time be evolved, which may be regarded
as a distinct genus. Hence, in considering the geographical distribution of
existing genera, which are nothing but groups of allied forms, due regard
must be given to their origin and development by natural selection.

On the contrary, if several species, possessing similar habits, occupy the
same area, the competition becomes much more intense, and the weaker or
less fitted may in course of time be exterminated. In such a case, an
extension of range or the removal by some means, casual or otherwise, of a
portion of the individuals to a remote or isolated district, may save the
species from extinction. It may continue to exist in its new home without
the slightest modification, while in the more crowded original area new
varieties are being evolved.

The principles involved in the two preceding cases have probably been
in force for an immense period of time, and hence the present anomalies of
distribution may be partly explained by an examination of the remains of
extinct forms. Fossil species may be discovered in regions which lie between
areas which are now isolated and inhabited by their descendants. The work
of the palzontologist must, therefore, be of immense aid to the student of
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