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direction, and lia nIy li perfectli3' assnrcd thnt it %vill îît follow
hîjn). -- A Jîmail iî:îy pai:iiltlinî i yatrd ut l n it tiqc-Bn:tkt
%vitm sall.ty, ibrovitiegI lie gur; quieLly , but should lio irritate si
rauttl~î:k or trenud iiicauu(tisty upolà if, hec would iiifa:libliv re-
vce L. aiuuul fronti its uîg.

'111E STRUCTURE -'OFT 111 API'AJA CIllAN ZONIE.

IN this hrief survey, %vo ]lava scon that the motintaits comnpas-
in- tla Appalachiait Zone ara made up of strata alînilar t0

thoso newv forrning. Proui :unlogy as ivdil as froua inferal
evideuîce wve know, tiat tiiese wera once horizontal, whlereas slow
we find tiiem» bout. folded, turncd op on edlge, and iii souine cases

even fracturecd. %Vc hava secca ai thînt the ciirvcs tend to lie-
eoina broader aiîd les steep as wa follov then iiortli-wcsterly,
thie wholo rcsembliug the rippiles causcd Iby casting a stalle jute
a ioulY of wvater, abrupt touar thi- point or concussion, but becom-
iug broaulcr and gcuîtler lis thîey reccule. Cati we, froint those
facts, write tia hîistory of these mnountains nud deterinuîju tie nu-
turcocf the îîîighty force whiich exertedl se treincuidons zn inflit-

ence?
Often lia3tLi qiut;iasn b2ani aniiveu-d îffiruiativcly, but the

iiiterprctation of the facts dilffr. It %vou!î be ont of place liera
tu enter jtt ain elaljarate di.-cis.;io or tiacuries3 rcspccting the
origin of inoisntains. Oîîly twvo hypotiiesas wvill ha given, bath of
whlîi have attructcd iuuel attention, andu both arc hascid ont the

structure of tRia Appalachiaiîs.
Tu 1S12 t'l. Brother.s 1to-er3, after years of investig"tion aîuid

thiese siiotiiutains, prcscutedl thoir ccl ebrated tlicory. TS.liey haola
thiat tho w.ive-hike flexuires of tha Appalacîin _strata .ire the
restilt of ait aetual onivar1 billoivy novcneîit, proceeliîî frein
benecath ; a cois binced vertical anît tangentiali novemnitt. Tlîey
argua forcibly tliat ne increly vertical, ti necly htorizantatl
inoveinent, ahane. coutil produca tRie plicioena. 'fli avt-likce
ondulations cf dia grc;iuîd duîriiig cirtliquakes, se, well attcsted
Iby miny observer-,, seuncd te afford the kcy. It %vas assusued,
thierefure, that dia cartiîs crust iii thicse di'utuurbed ragionis. ras-
ted on a wvidcly extesided surface of fluid lava, and that the ac:
cumnulation of a vast body or elastic gases and vapors stiljectctl
this portion or tia cruit to tua excesesive tension, eaus4iiig it te
give -%vay at successive tiîncs iii a series cf lon.- paralcd rcuts*

'17ie reinov:ul of pressure ispon thec lava by tic explosive cscapui
of thie gses, violda caisse it te risc along thc -fisurc lika an cii.
crunous billow aud te lift wvith iL flic c.verlyiing 11exible crust
Gravity woîild produca a violent ndulation of tho ]ava surface.

wave succcCiing wave, flattcning and expanding lis tRicy procced
-iud iiuparting a billowy niofion te the overlyiugstmau. Sisant-
tans ecusly -with cadil epocîs of oscillation, tic undulatiug tract
,vas; puslîvd bodily Forad, asecured ini its iuew position hy
tia permanent intrusion, iota, the rent and disioeated region lie
Rind, of the liquid xuattrinjectcd by Ltilisanie forces wlàii gave

enigin ta Uic waves Thiis tlirust would steepen the tdçanel
giulc of aci wave, and if repeated, as it wouid ba.noar the reion
cf grcatest di9turbance, wonld procacae tic fcidcd or invcertedl
struture.

Plrof. James laIt annou cid lsis tlico.yi theUi Pâacaontoloy cf,
Scw ~orkol. I l ie c rjects altogetlier an intenior force and

regards tie fla xurcs as reaxlting froua deprcssion cf tu arust.
lic lîclieves tbaI. the lino cf tio Appialachuan barrier la due te the
origlnnal depa!ition cf niaterial, net te uny 3ubsequeut operatiou
dislocating iLs strata, ana titat tlic declination cf clevatioss vent-
ward isclue te tua thinning onti of the formations. fl. iolda that
wlien large Ma0se% cf sedliment arc Epread along the sea-bottou
theccffect wili bce a iclding of theo crutI b.neath and a penra
subsidene.- Thal groatest &epression, acoordingly. 'wculd b.
ula)n; the lino cf g=etesI.-tccumulation, and the settling voxxld
ba les in the directi'n of the Uinning margin. By fuis prommi
the iower side beesse strtcheIC<, tenta and fracturos veila occuri
on tutL sde vuxie the comprs"e Upper sufac Wouxld b.lurninkled, au foldoit Thia cati bc çaally abown by bending a

youn- twig. Tito outer surface in stroeticd and fiiially give.4
%visy, iilte on tile uer Bide the bark is tlirowîii bute foldui. This
foluili lias iut couitribuite u th de heiglit of ilîouitaiuîs. On1 th
contrury, th shmanîsr thei field, the sucire likcly it is te bc sjîlit or
weaîkciid uit tRio archiiig, anud se to a nimoe lisbla e tu cîefects
of t!enitditig agencica. lIn tItis %"y is explained tle zxistence of
se inany inotiitaiiis with trouighi.slinlped strata l tiiesa inouitiii
bcissg inercly tRie trouglis cf ivaves whlose crests have been %wash-.
Id away.

lera tlîeî arc two inherpretatioiis of the saunie record, yeh
diaintrically cîpposcdl. Rogers* tluaory accoutat for imost of theu
flicts, but leava iii a taask, as diffiuilt as the otiier, te account
for tic ticor3'. Tita icans iployed, aceordiiig ta tlîc£e auIRions,
'Ira teo terrifie, %'ithîoiit analogue auiywvlere. IL la inconceivable,
tee, liow tlia fuiid uiattcr cou'd bc snstaincd in tic rentsand
hoelew s-j aî te reni.er tic cRe'ato:î p2,riiueît. To Prdf.
liallhs tiieery tRia maiun objection is, thuat tRie inatenial accuitiulat-
ing, as iL certaiuîly did, in slsanhlew welter, is iîîeoiiîpctent te affect
tRia carths crust, wlîichL l uat Icas tlîan fi fty ai iles hiiek. Indeod,
there is reasoix to doiibt wlîatler tua eartlî lias înecly a cruat.
Teln yaars fiace wa uuay al believe cir globe so idh. AttRie sane
time thera in muictin u fayot çs this tlxeory. It ils coxupetont, te
account for tRie succaxsiei cf plienenia anîd la casily i lustrated
by expcniinît. A long contitiuôd stuiîlesice certaîiiiy did ce-
cur iii tia âîpllacliiaîî regloîl, for there we find shîallow water
cieposîits, imaîy tlioniuqih cf feet Llîick, aci, sliewiîi by tRie
ripple iîxarkiiîg tlîat it %vas neir the surfauce iec dcposited.
Die cliaracter cf miauîy strati show.- tuai. tie rate cf si.udîe
at timcsa mont hnva been axcecdiligiy ssix:îh, on!ly a fractionî of ail

minc par anutiiiun. It i iro titanî prababla tRiaL sîtch a si ikits-
ovar ain exteuudau arc:î woid caisse a cirreaiponcdiîg elievation ut
somse p.iâit. WViere .voiild -va look fur sîtch an elevatien but in
the trougli itsuMf? As sliown in tie experilncîit cf the boent
twig, tRie foêas are shi:rpcst wvhirc tliu cenipressioui is greatcst.
By this theuny Iiuits anîd otiier phienouinena arc suisceptible cf
eany sud reasoia-ble explanatiou.

'i deterisiiitieîi of tRie tîne during, wluicli Uic App-lniati
Itevolutiux occuirreul depends upoil Soue principles zespeeti:ng
whici ail gfcologists arc fuîlly agr*ed. Tito fats oui vhich thiese
are basetd ueed ta bc suminanihy rcerded.

ARier a carefut studîy or iifUa s siîown in die sucessi~.ve strata
*ôf the carthis crui't, geiogists have ulividcdl tia world'à hilstcry

itho ,eeeil great ages, cadti unarkcd by. tue doniuance cf somux
fenni cf lific. Eanriicst mong tie stratificil rocks wc fiud an en-
ornissaceuiuuulatlen, inany thouusanîls of ficet in tiiickuîess, avez-y-
irlîcne controied and evcrywltere :uitcred lu tlicir constitution, as
theugli thcy hîuxd licou suhjected te a hIigli tcmpenatuure. lu tlis
process cf alterahion ail traces cf lifr, bath ansimal and vegetable,
would lic olîliterateà, or aI. lesat, renidera difficuit cf detection.
Uuider such circuistaiccst thiese rocks were classedl together asl

bciongiuxg te the Arvic; or IIlesa age. Latherly, hiowever, tiiene
lav-ivecîse discovcred tracas cf hUae, Iow in onder iuidecd, buit still,
lire, andl se we kuow duis immense scnies a.s tic Evzoie, or tRhe
age cf dawning life

Restiuxg on tuis contorhcd mass we find a succession of rck1s,
just sucu a succession as nxighit be expeced te i-est oni a con -
tinuaily SuIniding =e-bottons, firs. a sands;tone, dxcix a mxied
-css of sand and limestone, and tinalhy a beavy lunetone ; a

3imihar succession follows, tRhc two, series toether rnaing up thie
Silanlan aga, tRuc age cf in.)llusks or shell-fisu. lui this age ne
land plants cxistcd, ne mamuxais pecpied tOse ]and, no fismes peu-
plid Uic sea. Yet the rock.' hell xiî tRiat lhUe lin its lower Furius

vwas abuindlait, for saima cf tRie 1hintestone arc siîupiy masse.s cf
sheila tigitly-pacl-cdtogether. StonohIlies cf veondrons be.ut-y

ana coxnpiciiy, wva te and fro on tUie bottan; sncilied
nautili, twcivc Fet in -leugth, sexod thxe sea, zuyniads of littia

shlxchs wère evcrywhere, -wlilc tangleul masses, cf strauge sea-
wceds grcw in &Hi the slsulhw wateri.

Uplon the Siluaian, WC ila the strat& Of thc Devenian axe. ln
its csvhiest epech Vz find a xev foci, of lire iuttoducda, £"%be,
the fi-at cf vertcbuatès%, appear in ='st snubers; wlil! corai,
molluska anxé articulateul anmnais, se well zepresented in tRhe
previons &go, ahiRt abonnat in thuaw.ters. W. nov lunél evidexuce
cf a main landl, covereh witii soiR nd bearing vegetation, for
even inidwiy lin ita tanms wc discover a rem Scs-dnlft legs cf


