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[STRODUCTORY DREMARKS.

Nine years ugo the Blolegical Society listened 1o an address
trom ite dietinguizhed retiring President, Professor Gill, on * The
Principles of Zoogeography,” or the science of the geographical
distribution of animals.®  Prodigsor Gill assembled the oceans of
the globe, ag well as the land areas, into primary divisions or

* Proc. Biologienl Bacioty of Waslington, vol. LI, 1584, 1-84.
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‘ zoological realmas,’ of which he recognized 9 for the land and
5 for the sea. Tt {8 not my purpose to dieuss the zoological
regions of the whole world, but to lay betore vou gome of the
facts concerned in the distribution of terrestrial animals and
plants in North America with special reference to the nomber and
boundaries of the Hub—re;_;iutp and minor life areus, and to touch
upon the causes that have opemted in their production.

No phonomenon in the whole realm of natere foreod itself
earlier upon the notice of man than certain facts of geographic
distribution. The daily search for food, the fivsl and principal
occupation of savage man, directed his uttention to the unequal
distribution of animals and plants. He not only noticed that
eertain kinds wore found in rivors, ponds, or the sea, and others
on land, and that pome torrestrial kinds wero nevor asen except
in foreste, while othere were a5 exclusively restricted to open
prairies, but he observed fuvlher, wheo his exeursions were ex-
tended to more distant localities or from the valleys und plains
to the summits of nelghboriog monntains, that wodeniltar frofte
and inacets and birds and mammals wore et with, while those
he formerly knew disappeared. '

Thus primeval man, and in omth the ancostors of primeval
man, learned by obesrvation the mreat facl of geographic distribu-
tion, the fack that particular kivds of animals and planta arc not

uniformly diffused over the earth, but wre restricted to more or

less gircumsrribed areas.

It will be abserved that two classea of ceses are hers referred
to, namely, {1) cases in which in the same general repion certain
apecies are restricted 1o swampd or lowlaods, while othens are
confined to dense forests or rocky hillsides—differences of dation,
and (2) eases in which, regnrdless of foeel peralinrities, a general
change takea place in the fanna. and flora in passing from one
reglon to another, or from low valleys or plaing to high woun-
tains—yeographic dilferences. The lattor class only is here con-
siflered. :

Every intelligent schoolboy knows thal elephants, liens,
giraffes and chimpanzees inhabit Afvics ; that orangs and Aying
lomurs live in Borneo ;) kongaroos in Australia; the apleryx in
New Zealand; the Rowval Bengal tirer in India; llamus, chin-
chillag and slothe in South Armeriea ; the yak in the high table
lands of Thibet, and s0 on. In wecordance with these facts
naturalista long ago began to divide the surface of the globe into
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zoological and botanieal reglons irrespective of the long recognized
gengraphic and political divisiona® 1t was fonnd that different
degrees of relatienship exist betweon the indigenons animals and
plants of different éountries, and thai ug a rule the more remote
and isoluted the region wod the carlier in geologie time its sepa-
ration took place, the more distinet wers its inhabitants from
those of other regions,  Each of the larger islanda lying near the
equator and the continental rmagszoy of the southern hemisphere
were found o possess not only peculiar species and geners, but
even families and orders net found elsewhere; znd it was dis-
covered that insular arear of considerable magnitude that have
had no land connection with othor arens sinee very carly times
posaeds faunas and Horas remarkable for the antiquity of their
dominant typed.  In Awetralia, the most disconnecied of all the
continents, the entire mammalisn fsune, though wondefully
diversificd in appearance and habits, belongs to the primitive
arders of monotremeos and marsapints, whose bost known repre-
acntutives are the duck-billed platypus and the kangarco. In
the lutter prouy Angtralia and peichboring lalands contain noless
than gix families oot found 1o any other part of the world.

Madagascar ig the exelugive home of the remarkable aye-aye
{ Chiremya) and Crypleprocte, the lattor believed to be intermnedi-
ate betwesn the cats and civets,

Tropieal Ameriea is alone i the posgession of frue ant-caters
{ Myrmacophegide), slothe [ Bradypodidee), marmosets ( Hepelida),
armadillos (Desypodidae) and agowbics ( Dasypeoctide).

Afriea is the home of many groups not known slsewhete.
Armong them are the givalle, hippopolamus, Gryctervpus, elephant
shrews { Macroroelidiedee), Potomogale, and Crysoehloridie,

Besides this elass of cases, in which particnlar gronps are re-
atricted to particular countrics, there j8 anather class. in which
the Living reprosentativea of single groups exist in isclated colo-
nies in widely separated parte of the world.,  THustrations of this
kind are furnisbed by the tapirs, which inhabit tropieal Ameriea
and the Malay Peninsulu, but do uot exist in intermediate lands ;
by the family Cemelidas, represented in South Ameries by the
llamas and in parts of Kurgain by the true camels ; and by a group

*Among the many distingnished notoralists who have contributed to the
literature of the subject inay be mentioned Fumboldt, Bonpland, Baffon,
D Candolle, SBehouw, Hogler, Apaasiz, Baind, daa Gy, Grisebach, ITox-
ley, Gill, Allen, Wallace, and Packard.
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of insectivorons mammalg in which all the genera but one are
restricted to Madaguscar, the one exception (Sofewadaw} living in
Cuba and Haiti. Hxamples of thie sort are known as cages of dis-
contintous distribution, and indicate that the ancestors of the
animals in question formerly inhabited o vast extent of covntry ;
that some sort of land eonneetion, however indirect, existed be-
tween the colonies now go widely separated, and that the surviv-
ing descendants of these groups are probably approaching ex-
tinction. !

The examples thus far cited telate to the disconuected lund
areas in the neighborhood of the aguator or in the seuthern hem-
ispliere, aud their explaonstion s W be sought in the history of
the past.  In the northern hoemisphere animals nnd plunts 1n
general have a much maore extendord distribution than in the
southern, the majority of the Iarger proups heing comwmen to
North Ameriea, Burope, and Asia, aud the Lty of their distri-
bution are encountered in traveling in a north end south direc-
tivm and arc evidentty tho result of pauscs now in operation, [t
. is to thia clasy of cages as prodented on the North American con-
tinent that yonr attention is iuviled this evening,

In passing from the tropies to the Arotie pole on the castern
side of America a numbaer of distinet zomes ave erosacd, the most
eongpionons foatures of which are well known, In the plaut
world the palms, mangroves, mahogany, wastic, Jamuics dog-
wood, and eassias of the tropical coasl dietricts are suceceded by
the magnoling, pawpaws, sweet-gums, hackberrics, and persim-
mons of the Southermn States.  Theae give place gradually o the
uaks, chestnute, and hickories of tho Middle States, and the latter
to the groves of aspen, mople, uhd beech which rench the south-
ern edge of the great coniferouns foreat of the north—a forest of
gpruces and firs that stretehes completely across the continent
from Labrador to Alaska. Beyond this forest id a breeless ex-
pange whose distant shores are bathed in the icy waters of the
Arectic Ocean.

Concurrently with these chunges in vogetation from the south
northward ocenr pqually marked differences in the muammals,
birds, roptiles, and insects, Among mammals the tapira, mon-
keys, armadillos, nasuas, peccaries, and opossums of Central
Ameriea and Mexico are replaced to the northward by wood-
rats, marmots, chipmunks, foxes, rahbits, short-tailed field-mice
of several gencra, shrews, wild-cats, Iynxes, short-tniled poren-
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pines, elk, mooye, reindeer, sables, fuhers, wolverines, lemmings,
musgk oxen, and polar bears,

The trozons, saw-hills, parrots, eotingan and other birds of
tropical Ameriea give place in turm to the cordinals, blue gros-
beaks, mocking bivda, tufted tits, and gnateatchers of the South-
orn States; the chewink, indimobird, tanager, bluebind, and robin
of the Middle and Northern States; the Canada juys, crosshills,
white-throated sparrows, and hawk owls of the northern conifer-
ous forests, and the ptarmigans, snowy owls, and anowfakes of
the Arctic circla.

Hisroican Byxopgiz oF Fauxal asp Fooran Thymsioss
PROPOSED FOR NORTH AMERICA.

The recognition of the alwveanentioned facts early led to
altewipta to divide tie sorface of the land inte fannal and floral
Purions oF zones, and 1o less thaw 56 suthers have proposed sech
divigions for North Amerien.  Of theee, 31 wern zootogists and 25
botanista,  OF the zoalogista, 10 aimed to show the distribution
of animals in peneral, 8 of hirdy, 4 of terreatrial mollusks, 3 of
mammals, | of reptiles pud atrachinng, and 4 of insects.  Of the
botanists, 22 almed to show the distribution of nlants in general
and 3 of forest frees. '

Of the writers who attompted to indicate the lifc areas of
the New World prier b 1850, 68 percent were bolanists, while
during the next twenty years (1ROU-18003; G3 pereent were
zoologists. This striking oscillation of the biologie pendulum,
first toward botany and then toward zoology, may be attributed
in part at least o the inflnence of two greal minds—ITuo-
poldt and Apsssiz. JTumboldt lsid the corner-stone of the
philosophic study of plant geography in 1805, Btimulated by
his cxampde and writings, botanists led the way and were almost
the only occupanta of the field until the middle of the present
century, when the infuence of the elder Agassiz gained the
wycendeney and the botanisty were replaced by goologists, who
have been in the lead ever since.

The accompanying table shows the yurious authora relerred to,
the dates of the earlicst publieation of their divisions, the heaonch
of hiology on which their conclusions were based, and states
whether or not their articlos were accompanied by mapes




