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l)(>lli roiiliii.'iits; l>ut ii.ir. ninpolar Im-Ii .iri;iii.l s.m'hi^ in Imv.' Immmi niaiiiiiiiiird. iiinlcliiiu,-

llic Athmlic ;iii<l I'lLilic- l(:l•.ill^ rnim Hiatiiii;- i. .-. mid ii-'iiniltiiiii' ;i tciiijicniii' Horn t>|' nn-at

I'irlm.'ss Id invvail I'ar tu ili.- iiniili. and cspi'c ially aluiii:' tlir soullii'rii inatuiiis and fxti'ii-

sinus ol' till' riivuillpi.lai l;illd. Tlli'sf Sf.'ni (n liavr 1 11 llh' pllVsical c oliditidlls wliirli

ItTiniiiali'd lli<' .xi>lc'ii. • ,,t' ili.> >A>\ M.'suz.ii,- Flnia and inlrudiicfil lliat of Ww Middh'

C'n'laccuus.

As tiim- ad\ aii' ••d, ilir iiuantity "f Innil uraduallv im r.-asi'd, and lln' t'xl»Mi>ion id' ni'W

pliiins alonii' tln' nldiv ridiiis of laud was loiuridcnt witli tlic deposition of llh' i;-n'at

Laramie si-ries, ami willi iln- oriLiinalion of its [x'l uliar lloia, wliirh indicates a mild

rliiuate and ronsiderahle variety of station in niounlain. plain and swamp, as well as in

U'rciil sheets oi' shallow ami weedy fresh water.

In the l'",oeeni' and Mio-ene periods the conlini nl uradnally assumed its i)ri'senl form.

and the vegetal ioii heiiinie .viill niori' modern in aspeil. In that perio<l of the Moeene.

however, in wliirh ilie Liieai nnmmulitie limesloiies were deposited, a snbmerueuee of

land oeenrred on the Ivistern eontinent wliieh must have assimilated its i)hysieal eonditions

to (hose of the Middh' ( 'relaeeoiis. This ^reat ehanuv. ali'ectinn' materially the lloia of

I'hirope, was not eipiallv irre it in Aiipriia. whieh al-o hy the north and south extension of

its moiinl.iin chains permitlid mov>iiient> ol niiii'ration not ])ossil)le in the Old World.

J''rom the Eoeene downward, tin- remains of land animals and plants are found only in

lake hasins oceupyinii' the existing,' depre.ssions of the land, thoUL^h more extensive than

those now rcmainintr. It ;iiust alsolie liorne in mind, that the gTcat foldin^-s and IVaetures

of the irust of ihe earth whi' h o.rurr.tl ai the rlu.se of the Ivieene, and to whieh the linal

elevation id' such raiii^'es as the Alps and the Roeky .Mountains helonus, permaiu'iilly

luodilied and moulded the forms of the rontineiits.

These statements raise, howevr. ipiestions as to the preeise equivalenee in time of

similar lloras IouikI in dillerent latitudes. However ecjuahle the climate, there must

have heeii some appreciahle ditlereiice in proceeding from north to south. If, therefore,

us .seems in everv wav piohatde, the new si)eci.'s of plants originateil on the Arctic land

and spread themselves southward, this latter process would occur most naturally in times

of <i-radual refriuvralioii or of the access of a more extremo climate, that is in times oi' the

(devution of land in the temperate latitudes, or conversely, of local depression of land in the

Arctie, leadinii to invasions of northern i.e. Hence the timesof the prevalence of particular

types of plants in the far north wmild pivcede tho.se of their extension to the south,

ivndalhuM found fossil in Greenland midit be supposed to he .somewhat older than a

similar iiora when found farther south. It woiihl seem, however, that the time required

for the extension of a lunv llora to its .-xtreme -eo-raphical limit, is so small in comparison

with the duration of an .-ntire Lre.dou'i.'al period, that practically, this ditleren.'c is of little

moment, or at least does not amount to antedating- the Arctic llora of a particular type by

a whole period, but oiilv by a fraction of such period.

It does not appear that. duriuL^ the whole of the Cretaceous and I'oeeiie periods, there

is any evidence of such refriircration as seriou.sly to interfere with the llora. biU perhaps

the times of most considerable warmth an- those of the Dunvegan group in the Middle

Cretaceous and those of the later Laramie and oldest I'ocene.

It would appear, th.at no cause for the mild temperature of the Cretaceous needs to be,

invoked, other than those mutations of land and water which the geological deposits them-


