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(87-62) per avariâtg, or 1-9 cents par mnan. The eeonomny in
considerable, and tic work clin be donre without danger and
witli n regularity which cansiot be obtained, by any other
ilicans.

The Perpetual Scetary reninrked, that eleetro-lighting
ivlich coula ba vcry chocaply catabliied on ship.board, and
which is net, like other syLnenîis of liiting, liable ta bie ex-
titiguishced duting a %tern, woul bc vcry advantagcous for
proventing those wiltiïion3 by nîgý,ht whielî are sa fraquent, and
generally su dieutrotus, and ta wldceh attentiont has been called
by a recnt cvcnt.-Coiqtcs Rcitius.

on Chaniges of the Ses.L.v.l effectei by oxiutin Phyuioa
Case durlng st&tod periods of "ou.

BY ALFRED TYLOR, F.G.S.*

.Tnlrofhct ton.
The Firet Part of the ensuing papcer is occupied with the

details of the probable amount of the solid inatter annually
broughit into the occan by rivcrs and otiier agents, in suspeli-
sien îuîd solution; and the conclusiou is arrivcd at, that 'the
quantity of' dettitus thug distributed onr the sca-bottoin woîîid
displaee citough water tu cause an elavation of the oceani-level
te the extent of lit leat 3 inches iii 10,000 ycars.

Iu the Second l'art an endeavonr la made t6 comupute the
nuniber of stich petiodii of 10,000 ycnrs tlîat inust have eiapsed
during the accumulation of thec imnînse imass of recent frash-
water strata said te exist in. the Valley of the M1iisissippi.

The caleulation, as ta tlic latter la xmde froîn the <?a(a
colUccted by observers in Aticerica, of the cxtent, of the deposit
in question ; and 't is hcera supposcd, first, that in former
poriods the same quantity of îîîud as at prescrit bas becu
amînually carricd jaîto the Gulf of 13cxico ; alla gccondly, that
the aiuount of sedinient dcpositcd on the delta and plains of
the Mississippi docs nlot exceed oiic-.'citlh pîart of the solid
material whieh ha becs carried out (suqpcîîdcd in the water
o? the river) into, distant parts of the Guif of Mexico, or juto
the Atiantie Oceait itself.

Froni recent accounits by Mr. C. EUlle, of the United States,
it appears that a column of frcsh watcr, 11 mile widc and about
7 feet deep, is constantly eutering the Gulf of Mexico nt a
spfed of 2 te 21 miles pet hour, nd flents on the surfface of a
stratuin, cf sait water, te whieh it partially comniunicates its
eva velocity. And beiow this a stratuin of sca-water ia found
te bc flowinrg in an opposite direction to tlîat of the two strata
o? fresh and sait, water'above it.

Front, the data suhaitted, it woild. appear that the accumu-
lation.cf the alluvial deposit of the Mississippi must have
ocupied a grent nuniber cf periods, during ecd cf which an
elevation cf the sea-level cf 3 iiuches îîiay have occurrcd.

* Front the Phiiosophicsi Magazine for April, 1859.
t Illa fcrmaticnsfroin s few hundi'ed to a thousand feet and npwards

in thickaess, the. whole cf which does actually belong to the saine
geological aga sud in theret'ore charactcrized by the saine fossile, Inost
curious and important reulta may be nonîctimes deduceci if the position
ci' relative heigits et which the groupe of fossils are imbedded be
notei; and this in a poin ull neglocted. For, thanks ta the re-
sestrlhes ef' Profesr E. Forbe depth of witer nder which a
collection cf sheiUs lived eau nov l» spproxiniately tod; s ad thus the

2

The gcrierril cuneluhsion tirrivcd nt ig, that the sca-Icvel cannot
be con.sidered ais tatioti.tr3 Ibr liracticlîl geological purposen,
silice the Opera.tioi of' pre.4elit pîsyscal eausges would produce
a consîiderable chanmge il its heiýht, ci-cri during the construe-
tior of a raenît deposit hilte that in the Valley of ilhe lMissi
which !111y bc callcd s1î.nallaî local collpared witli tiioseaie
formations fiiia-zr tu geulogicîîl observer.

But the subi .lance and eleî'ation cf tlic crust of the earth
would be accornpaîîîed by alteratiotîs of' the area cf the sea-bed;
and the frcqucney of sueh i îovestietis would therefore fttrnish
adiditiounl rossous fur not considering the sea-level permanent
for the leiigthenied periods requisite for thxe accumulation of
4edinîontary deposits of any mnîuitude.

In the Third Part cf this paver an attempt in made ta direct
attention to the diffieulty cf finding n% tesît by which te dis-
tiîmguîish strata graduahly accunîulated during a long.eontinucd
upward inovoxuent of the sea-level, frein those strata formed on
a sca-hottoid slowly subsiding whilc the ocean-lovel was station-
ary. Iu cither case no change of' dcpth cf wnter înay have
0eiirred of sufflicut îînportanec te cause the remioval of the
Mollusca iniîabit in- the locality, and thereforethe diseovery oftae
sru,,c slpccies of' or*ani*c Iom )s~o o b<c o» ? of a t/dck
dlepo.'ît is îîot an absolute proof (m h Lait siipposcdf) that
gradnzd subsidence bas occurred during that particular fera-
tion ; because the condition of equal dcpth of water during
any deposit mnîght bc produced cither by aubsidence of the set-
battant or elovation of tho sen-level, or by both conjointly.

In discussing these questions, tlic writcr han net assunxed
dit during, graduai suîbsideces or graduai clevatious, greater
donuations or depositions would occur than whcn the level of
the lnnd and sca-bottoîîî ivas stationnry; because itis not certain,
cither that during such gontle oscillations the forces *hat would
produce denudation tire sensîbly dimuîxished or -increased, or
thca the rocks which are brought withiiu the reaci of denuding
forces are nxecsaarily more enaily worn away thas those which
were previously exposcd te the saine influences.

PART 1.

It lia long becs aeknowledged that the qaantity cf detritus
annuaiiy carricd, into the ocean froxa various sources mu8t
dispince ait equal volume of water, and thus tend ta raise the
level cf the set. Many years uilice it was eetimatctl b>' tri
Italian that this change might aunount ta one foot in a thouaand
ycars. The general opinion on this subjeet bas beeu, that thxe
effects produced b>' the presenit supplies cf detritus would bc
toc minute ta bc perceptible, snd on geological enqitiriea the
ocean-level. bas been eonsiidered as permanent for ai practical
purpoess.t I heme propose to offer the evidence cf present
deaudation in certain eoutries where careful 'obscrvationg
bave becu made, lu order te show, that if such rapid destruc-
tion cf land oceurs ln most calities, thon the operation cf
presei2t; physical causes must Le aînply sufficient to effeet a

roovemeat of thecruat of thxe earh, white the Istrati. inclading the. sheila
were accumulating, eau be inferred.

IdFor înstaxce if the bettoi cf a cliff, say 800 feet in height, a set
of' shella are buried which muet have Iived under water only 50 or
100 feet la depth, it le êdear that the bottet et' the ses. muet have sunk
to have allowed cf the deposition cf the 700 feet cf superincumabent
submarine strata; subeequently the wiiole 800 fant mueL have been
upraised." (Darwin.)

+ Manfredi. Sec LyeU's Prlnciples, edit. 1850, P. 270 snd 542;

1854.]


