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1<51] N 'Iî1 t CI<l>Ci1fSE AND) FAJLI, V Tfjjj LAKl-S.

Tfi 0 IL N 11).> ,J Il L Y, 1 S 54.

un Use 1'vAiutliI i(iou Vau,. "~'I t (o x.àtk<t.

Py Mm~on~Lx'î.y î"~~Z

FeW' c0itittrîes C;îu bfxrist of ubjc'ets, of mlore t1)ti0 îtia
grndur, ir tiecer pl o piical iliterest, ehn art eprevîted in

(Jt1- %tu at: e\tellt and <>Li.er strihng ie> iî'lQ ti .-;t~
ii . giiheut îîiand fitcl< mater an>td îtir noble Culiefcîilig
rivers and uliriv.ttled catalacis, Coupl eiîkt dmt iugîîal nw
inalonq nature ut it$ eiinîaîe atid s ions eupared waith Enrû-
peau Coînîltries lu the sanie r4itieis (t' lt tit' e; and an1 aîiditlussil

uogr;îp iea ies ty MM bc nskerd a,~ autîent.g teu i, in lthe
lna~ etie i dan 1>Lz.sittf tilhigi it-hi. hule ofte Nu ali a-

tliu" Curving îhru'Il paîri of il$ %v.tiùmn a wliŽs.

VTe iinvet,,iii gîof ut' lienuses and elkacs df thes great pol
sicai phenci en î ht weh îta the aîttention of a wvhok, Iitè-

of' patent observation and sLudy ; ai suchdues, % iI -kt
lit) itn daly, 1)0 the cas; but u in e A PMcse St.Ite ot' ihù)!îgýi,

in S yuîuî±g a Co)ulti, :lit Un a 1wb espectkid la tlte occainna(it
Contribution of time unpreteild1ing phli plilcal g!eumactr; anul, ais

sucli, 1 t o% vinturt e lay it th e i Caidi:î u intiute the
fMmig d«Wîltry ulsermalio mi n t puerîia de nnd tIR

of' our geat Lakes, la Mec holie utf Mttvngliîiîî lie agîe
ad'iued le mue in the Pajier whkih 1 iîad S'tey dme huîîur utf

simulétn'us inticoruoýgicni :and tit.îl o ~r'tuu i ~nhu
Brir"s flurca;suot meiy a gre:ît 1hieuhaldesideratutiî,

but aiso lhkuly ta prove, ot suiîsantial srîctu 1 le egiiltry, Nvere
h; uil te îualzu uýs betracî;iîtd il h the' greîL ttîî if d

aie nd deriv able fi uta the e!ilîî»Ljc iiteîce of ur ightv lut-
land waters

lit the inîtroduiction tu n' former paper, 1 wis ledi tu reiark
that it is uuwl seventeen years, singeè ili' uîeltion was. first allraceld
to tiiese intieresting dieodia sîîhjcîs, l'y rcmnarkirig the grcut
ilitrureîîce iii the iieN% spaper repris (of tige ttemperature, direction
of the iinds, auid sute of ilte we'atier ini dillreut partsi of the
l>reince at the 'cime tinuet s %vniae îi ach ailier, aîid l'y

lin;ving ait ne rsidence uit the> bank uis of Ike Edie been for see
years iu the habit of notit;uuz the Constanît oxlraordinary liteîîîa.
tles in the letqut' t. nole Liie ; ;î tie uîssiî (ellv ot'
bliglut irregnl;niy rectirrlug cs'«îUk îs; nit adis, 1i"owhi' a
budilen change ut' iei'ei nplmrnuy c.ti.,edl Iy the teniporary ima-

'l'Ofi iqltusct' lidt, slu"ri irraietl 0 in 1 il alter, ;% z(oeoi
Brui, Anteruc sitOît lie nt hItz-e,l lei ltc refq'rç, in, Ad, aboac Mil 1s

ltU ýa1h, Ml> o:* Ille, Valley fil' Ille Si. l>.wu'nti" i nl~
'1% C'. 1Kci:kr. Ili. u wviie Ilte snn;collttc;ioî of Ileîle 5»bvt ymç.ci LahLes issuKsitoiriyi.

1 As a rtma&katk iîimlaîîr c le b'nlerbtl inlitwnre or Ille prn'dinýity
of the.k's il nîay her,' lie îîvîttdit in iiilmt ittintClîe vdi »lI ' ti<f

the,îsi î~ lein imiltn' îtlt ti le î. hais in son ittlvetce :.tlc ien bv iw
Vet. wlule utCbnbl~~~li -: Ciutieu. ta»» i ..'Uto 150uls 'i
dmiMMr ,oit bu.' mwwui mest lu &* MA'~ H&ut ii e. 'ow il anti lire b

joiIbenî Oi». lccrity e î,ie'r 'z ta!iîti auti'lli' ent il'avi mîli
l'tvi d1y't ut cite ->:)Il) Cocioer. wuen'as Illte LaI,>'ý cri t are;tn îtiliîtîti
Ger in' iv"eks hal; amti tImmrî dmt wia. sit,'î "iMW MMon fat <is-
,.%Itrn', Iitt's, hs crp< livei iiîkie.'r Ilte ofk..îîrcaiJnalu

beieîcc 2* St'itvolu. 1:1, pli 2t.; tu 19.)
VoiL. Il. Nqu. 12,.1îx,15i

puise <Cf îssiug Ktortils; rit ollc i's ii 1 Coflie
.se ul it' f»it.î tl1rs it t tl& eî cudî n ilh tige

moi re etiuing i nlltlîeIîtlcu ofi lItdt ilg g freint the-01 qau rt er'
Au dav t. .getiîmt'; anid :It ulitrs, ani tlioe esuc al au iliiac-

ouîlil' f a ue' îiniedlis2 tf soverai fect above the
iîs i tsi sevl, uilts M;stiiig ici, :1 w htdt> steason, <r eveil lwte,

a%' n'as. the caw~ ditrin'g te îîeead'veair, I $'J-3i)-rega~rded
at the lime by ofum ut' îiieiglibut Ls the tradîieunai !acen

Bet"unutruel; withi tlîese s'tn.guar 1licnonwena, aa<1 yet

îlOt beîîîg Sîîlhhitiy) it, lit'Ire, aS n cii as fellly învsef Olter'
ihe îî.uat fbr aîleltitig a ,cieeiilit investigatioiî ut' lcir

1:t~5 ieethCet lem îlîlîtiiy feit a strett eit ,uacî;î
wviat i ati bete, or jiligît, h*411 tu hin Wt dille be writteii aiu tMt
suiject (ty ,,îître ab;e lii>ilgpitlli ,serv'ei'5 auJe i ai-'t" td-
issgiy mide au itrAce oftal-z, ron ail mich puidsie.i
w,)rks,, aîîd tiier suarees ut iiîfurîtatiotn, as reftreil tel thiîeî, asý

tley iî:îîtîeuc. tu lm! hii îne1y w i tt.i 1 hadl, iu dme Cuse tif
ueas, acct'îîtulatca a nit" ltiitei;îuCî îutu>rnaie)

MR il; tasibnun-uui the! sibjeci, of seCoiilictitg a eharwler L.;
treqiieittly raLlier te addl tu ot peCrîtie.,lty dieai perinote te
iidafton ut' te ohject lu vie'; and tige eusc 1tetc, ias

tîmat, ater vaiitiy atietnipîiîg1 t assf recoucihe the îfr-
atiot herein ceutaiîed. reigarditiîg lit rise .1u11 fstil ut'fi th~e üs
getter.ily, a;td eottaro i-%vit tnly awu p:lssiltg otevln
and Coqtuirnes respet'tiuîg 1;k iCe 'ît l:îî'iicir, 1 caic Lu, tite
Ct>itchiiuiit th lere %va. stilli -u il routa fer fturi~ter iîvestiý-

das aI the LAkes dit! rwot apper ti> bW alwas govettci bY
sumommuau întilte ; ani, terefere, oinat te 0111' 'iîalice

of' arrimg at a emr&t ktuiioed 7e of' te ;ato oft' lie », hale mat-
ter woîîld be Lie adIoption ut' sttt îe surtie eourse ut' loti g-con ti mic4

îueeoriugcalantd ftli observations Lluitighuît thUic utry, Ls
Utut whtîch 1 veîttted to propte hni tuy lut pajir.

IIaî'sng in titt commnunicationt etiîiared princillalv ou te
Vinte ut'a ivdeap eatsres t' if tîi;seusieerlsî elle-
$crva'tians, as t! mture imtportantt branih uo' t gî eut cthjcct in
CotLe volu;ttiet), 1 propose Iu cutmlt nivseif, On tc p1cîtt

o:uite) l Lite UC ss nlterestime, thltu"it militr, part u h
îîrtirîaitg aiîîi t Lie ia'4iltitun effa stultiaîtrecord ut'

lte drtily î'ariadtiuîs iithte level ufthUi grent L:kes, %% th he view
oft'rwllf lzh fi, and, if po.ssibîle, tcitiitii lthe thi-ertn' uin

ditiitrulI puïtts: i aI, I Juw fIr dte i ahi M o tAtîtt bter uc
Lradition.d report, elit Lcem is asctîî:i risc autd failil lit t
waters ot' the Lie.aitil if su, te whIat ltcight; anid itel ler
sîih litotiit luepace iti ail tlw Lakes itîaculvor
ctierius. f2î, 'Tue anmaiît, oîf et l'.'ttet kunmi ;îiul î'uria-

tins in te leçe t L!Me dIitItreut Lai<ts; aMiel hoî feri Ue.tsc
changes <ccii i *acit ut tîte saîine 1111w; aîtd w1mduer Ilici -ire
.stlvly due Le te annual :mint cof the~ rain and nin l tg
surrouililtug ci-aler, cuîtîpurIed wilth ltI ot the eviilt)ra.itft1
dttrhig tige stimulier îuunîittt, er ta am;t odier cause tîteren itit

cumnded. And 3d, 1I0%v far- lte da1i!î' or oiîter mue frc2qilett
usciiation-, or irreLliir Lides, inzr':ll thu Iic dit1ît Lakess
.r _eiîtral, aitti arise front tue tt>flipttrary force and direto t
whsds pwsiîtg scier elîir surface, or are, îîeeîiiar only Lu certainî

lucâlitiî's; and wvlteihker tiiex art in any setîs'ilie degree inflti-
leilced Ily atnsc.splîeric pressure, or Ilmuarattraction, or uheuie

Ail -hidi, iL i, hopeil, %vouiii i te <iurse (if lime lie satifac-
toril' dî'tied, Il% n dîihî' record cf tlt: -ictuii levî'i of the d~s
cuîiiueld Nw li that ut' tho prevaihitg îvinds and ireather, at a

1 'itais pffi bc~ fotndt, îtiutii2y douaite ut a taitîtiar view ut die rZise
amit ruii of 1Ii4', ie, ult<-orlcîraîtei on 11îiý îwrelir.
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ON 'iIIIE, 1>EhRIl(>DiÇALi IsEle ,~\, )~Tl- A-18 1.l

Js'auu sîsuslsor of statios, ai lionssssîît:uvusu is thi d ustise

's ils~ . ai, ai u -its, for xgs-îuîit tIlat ssîelî %% iii ho tise case,
i vs->od, as aux pnre-ssslo~s-linsixxairs v s-, t su tah& a slis-sr
s oevi» f dus i. lv ibseabio sui:te 1)f tis 1ustis ns Iprssssdstt

Isînse te Msy ilst by a ecnipsusas of, tie s-a--saI bsra
matine bv nissi-f ci Ilise Erie, ccnspu-el ih dsien sec-o 1i-
liions5 exinssell bu' othIsois, pcs'vsissitg ebîsher greatolr osiiu,<r

mos»rtIisur aund biter fiîî bssues 5  r pros-usi asgus:n
s:s'îuryafr as tie u'ery sîcvlseî ansd disjoillîîvd iliesil-

s-ailda alensssulaeil. by siste %wi;l ossable sule tu du su.
In accordaîscs with ti- intention 1 mai-, il fice fi-st 1>3acee re-

muark, Usa tisosl U se disesMuMMsvîî eosnce Ahiî tie various
pedoialu tiuetssaioss in tise Ice oitf tie Laites appea- tsi have

sittrîuctea lre nitcsŽet rPiiliss1slic trivelivi-s iefr i>O cenituis
sugo, tbiey remuairsesl a4îogcîiusr dusrstgts %ii et-% lats-lv
Thse minor fides or oscillations were tirsl, alssu o h y Fras. Mar;-
quette, tis Jeassi in I673ý, andti ore partiendylu by tden Baront
]il I iontiii in 1 6q9: nd thet m es-e afterwards ftsrtltcr iiotilcs Il

1>y ChIarievois in 1721, and aise byu tise British tu-avoes-es, IMr.
(ars- ini 1766, n Mr-. Weld ins 1796; but àit nas 1501 tiu

s.wessty years afow stiat lic nisole subjiect, 9-ans to engage
tie pastuam attntin cf men of scienc in Aînerica, and espe-
cially oif die taiessît indîviduMas engaed in tise coio'-vss Sur-
i-eys of tiue States cf New York, Ohsio, andi 'Mielligali-sxnng
wlsom I fusd thise stteccssiveiy- noticeti by Colonel Wlsitin- la
1819 and 182.1, lMr. Sclxooicraft in 1820, Genes-al Dearboin in
1826, anti Gow'nior Cass ini 182R; Aisut more pusrticîslax-iy i>y Pro-
k'ssors Hall asnd Matiser Colonel %Vluutlosi.u- Dr.iosgso, r
iliggiuis and otîers, ir. thieir- valuable eVsaireporte, frein 1 838
te 1$42; as weil as by varions obsservaunt Britisi officors andi
travellct-, suc> as Captains Bi)ufield andi Bosînycastie, ansi Mle-srýs

McTst~t:s-t Nagr't~r.anti ntîses, ltse lur»-i-t~ of ail of whîose
sssr:thxsuili be foutu! more os- less glanet at inu tise seqisel:

anxd yet., sts:snse te say, flwse singular ]phenoiiiena stili reinaiu
iivuls'ex inii lsysteru'!C

It su isappcss îis:t tise observations cf aIl tie eas-E writexs en
tiis issieî'at»g su>js-e- iverý cosiisd Io Laies Sixpera, Mielsi-
ga», andt Erie-, axnd wne dis--octet motre Io en <suiv fluctuatios
sr ides resinsril nt Inn5 tieul:ss onlces, tli:n to tise nu-tuai exisu.
esse of tise ts-aitiumssarvgia sopteisuial risc autia tii cf tise a-r

of 11tise nie J.aiss. fhsils, for listasucc, Il:ss-<n La ItUstau, eos
reaciig Gut-s Blay, itie usostisos usextiesnitv of Lake M\iciiý,-,I
ai is-s %%îuacins itIt Lukc Huxron, rossa-ks tiai. n1ise tise Fiox
river is diselîssgtIlinto tisai Bay, lie obsers-et tise wateis oftlise
tde Lait swsel Mmîre Woo lit~ in ths couse of turvsty-cs

lioxxrs, asît ulecrea-se as iuisci in tie sssste loungdu cf thue. Andu
bic aiso notiect a cotttrariety anti cnstiit of cuîs-ressts jus tise masr-
t-eus sti-it wiiei eoisects Lakss Ilis-un anti Micisigan, nsih
uss-e A)s mrsoua> iat flisou bnOlis sua ket ini tise fisisissî net-,
aiisiossglx IiWO or dus-e iecsé'lcs ('ff In sosu e1casois i. aiso lisp-
pa-us itisai the ens-reni rutsis thre- <lays easîuu:ard, mu' <lais uvvest-
is:rxls, aidt elle slay tu tlie -finit), anti font te Ille nsitlunni,
sosssetinies ue ansi soilletinies lcas.

Charievois aidse s:oticed simoiar apîscaranees; nuit supposes
Laies uro asd iduga tebu itristel- lisîsî. d isîto caci

otser blurIiugis tise Str-aits of Misiiîri a nd mst îentios
tMe fad tissu éi passing th~t âm-;it luis canee nuis car-set by tICI
curs-cnt a«Maist ahI is i n'us.

Bi it usa-s ssi tdu 50> yuasr afies-sarîls Oint use irc issiisiîtç- te
tial, ilst.-ltigeiuî Brili-sstssi irM. C:sr--, fox-a:sy gresi t liti isal

lghst on tIsis mi s> sus sW m iljv t s vwl as A r other partinislas
u-yad us- t lit! thls mnout n regiI'i) of if sk sj . srfossitr

'101)u au Iiiiss se ti tihe im ~.Bt as is roeii.:» s arc allss.ivd to
l'y a sbeasutvp:ll ssts~i : l~ s ssIE îtki xri-
ter, Mr- s.WVAî, %vls>io ssivd sada in 1 796, %%u are ceinttet te)
ls'T'. v> th isrvsis vn:sse of tIr L.ttr fo tMe il.>lJoî
<sauvEs coîsdcsIA) aîsî'opriate t)bsos :tixs.

fi is confiitiik i ortod, t Olly tsde Ttidiar.s, but akso
1> gv:î nîsabrs f thc white pslewlso ise on tite allures (if

La..ke OxîwytaeUai thc wîstels <tf thus Laerise andi fait auler-

teliailv fron» asxy tIsa lisie bcu obsesetvdi b large ixodivs (if
içatel in "ousv Immrî of t! gixîbv, îlssu i ani temptd tu lxulieLI
it l îss4'asli sissa Ilisngc. tritliles Wvie il, is
usîsîsidereul, thaî 1, -aucssrdui to lhe bulivf u4 ise elldest. issishitaits
of dmise nxîtry, ilu s>perisdicai ebblîg ani flowing takes place,
ani Otiss ài ba c m r bes» deas v proe! toe c mntry uv nru
bili.sîsi tu s(îs1svssd orir opinsionss oit the ýlîhject. Foxr Ilîsno

whovms»iie eiu close tiptbrn ùx% berders of dme Laixe, nos.
M.r ûMsss I sx i~, sI»Il liait lciý-iIre le> atlevul Io silc sh jc,
tuld i ue tsatî lme ha obsewdt dms miat o f dms Làlc Ao nearly
forîen veairs, andst tsit lie wis or opinion thrit tde waters diti

neot ebb ani tIow pcriodicaily; yct lie I-ckusiotvledgivd týsc very
rvtnarkablc fact tisai. several of the o1desl. white inîsabitints in
lis xsicigIsbouurlseo dcAared, prcs-iosss te the late risîng, or isle
Lake, tisai tise vcar 1795 wouuid bs tihe MAg year; A ti ti n
tie suiuîxxscr of 'tisai year Ulic Lal;e acîsally <lb! risc te a1 very
ttçtcosssxnon lscîelst. lie saiti, iowcver, tinat ie iat reason to

dlk that ie risc on Usis occasion was wholiy oi te fortxtî-
touts ersusaîc and net te rnuy regslar *.tablisîseti Iaw of
nature; and tisa ha bis'is «rcatur thau nsîal as asorc imatti-
nary Mian real aid lie Plrsnet ibis opinion fs-os diceivssîtuv
tisai wlîs Uen i:lse hai risen to ils unsxsual lieiglit in 1 715, lise
hat qiseIiioussŽd some of die oldcst people as to the comuparative

os~fss f tse uvater on1 buis ail formesr OcaiO5 iiexi 13503
atflrnues tisal tise ia secil thises eqsully uittî bfure." Non',
a grove of ir-cs wisicb> itaumesluus.eiy adjoizied tluis genicxîan'ls
garde»l, of ai iv. îlb-y yor'grcswt, uas cxsîirviy CIstroyet
Uhis year bu' die waters3 tisai flewed :m sgîtut-rn; auti ii,
tiseef>re,, tis Lake I eu-or rise u sehits sfore, iluis grove
would, havu Ilen dieus destrtivet; a circssurstasce inilîtatissg
îougly nesl;iîs dmse s ienc as te. thes lseigîs if die watcrs, but

whlsch <)5llO p-reto dtia tiey isatd risin On titis Occasion bsigler
tisas tisci lsad donce fur tit tvea prccetiing., andi isot tiat diey
ls;si rsci. during t teri risc) 1penidically subovse tlsir usuasi

1 talec ille opotîîl f ier remaini- tIsai 1 msbzlst cau ly laie isa-
paîet a ss-rsuxî wmaxr "-ytem sîmrgusmssv M dmsî ts.îr 4s cmuîssssxes

Il> usaukt î>sy sur î I:ît cSsrer in Irals sfuSînsîîsderî Cst Ixsui fn s-
f',rîîtse s-s. MA ronxA- Z iîsetsu% i0u a fri .Çidtssî 01lisateis
ils uliy cusis lil sunge.; buî stus niuyst.-.Ilrot,y dLsusxîisv oit îlit leaul,
MAxî lscîs essrss o!cûassiui Ilse wsllole eridviîce oi Illse 4ilwsu<i iliesle-

0e1mie aay opnion 01 cilsy ous il, 1 ilsau .udopted a sucore ejstssicsrc
LL a, nmeod nes p4d msisuu~ y lsisusis' e spvsk for ilenevs n
sîivit ownî ltnsîicî.-ze. i oniy zzt îIlte &nnî unie usstd, dent, in nsilt ue
followiuîsî nnd i r bssvrely rcpaQ exîrcis assnrnd tssstassixsav

»e airerri:ss s»rxl dssiriîs a cotir,ce of more thau fîtters ens. assî fr-
quseaUly ;i ia ime» uusnns of zas-s Io il.Sk wcrc te as cls'
VWPts kW- Md- ai» Ww«U ri-i à', 5 Uisme bre iinîs h u t levu sera' Vesd

-wuxlscxs ritv Io-' 1 Pulubialn. -Ind surnp!y l'or dise Ispqt" ýf Xnisx
thse suseasis Wi luî-rl-iftsr coiruîarirsa die cus-vlsssof slstferent srîîiteks oit5
auis mucs-ussl plsln-sîîsîr t ll MsaIsr i wwà 1sM h g mon~taa-s a &Mce Yi
leres-t; and t Sil tilsy us II sll essso- perhaes bfe ls is selilse aIse-
ga'51xa'r iv-elsssors -- xlai css--,d s-t ~liual Q% ens lwlsayiusx tint

pcl.



1~~iL] ON TUE, REUDUI SE. AND> FALL OP TI1E LAKES,

\V3iat Mr- (htrver relates eocrtn ii tbetrathe, temis to
eoiffrîn tlkouj'itil dktha itematets of the L(ke do ieeidely

Il .1 flad Ilize (lie Salys,') t) lia% e <i i % ery v ediay ir'
etitinstalice relative te flese St ti f il lieknbvtwCusi
Lakes Michitgan amii llinroît). Aceurdigig te csraîuî id
I) lle Frencli> avIiist th< wcreu lit oaîf f the fort tiiere,
ilithltong tjaerc is ilo diernal flood orechi> tubLe pierct.ivud ill tle

'~e sYlet IrOm art eNa;ct attenîtion te "leir statu a vvriodie;il
aittratiuSt lias bell disevereti. Iv %Vas olIt;trvc-i tbas, tlley tîrco

b)y g'radual but alutost tîeepîl vrx ilItey had tereau
thie Ilegli t o'tiîrce fvet This ¶vas aoplsi il?~ee aîîd a

hai' vears ; aitIl ira thé siue Sp;îîe of ie Uic>' as gent iy cb-'
cicti tlîvy Imad reaulieti Lhtir Jbiller Situationi. Sle that ilà

fifteiu ymavzs tlieyý liad Completed ih.'ir iliv icable revolution.
.At tire linme .1 was tiiere, Ille lytiî tif ti»vse ebevt~ Coulid
not lit euiutt by the Iïîgîba the Ilad tlie been oiy a
fw yicars iii poss0bssi»n ofthe fou t, but îbey ait agrcd tthat silnte
alI-uation in the jimits of the straits %vas apparenit." ', It i~s te
bu . ilitte (judieioltshý atidet Mr. WddIt) titat suceeeding yeatuS

la etot vlirown vlore bigit on titis mtiject. . .. A ln
series of observations am~ »eceýSsary to) dteratite positively w1m-
tiuer the watcra of the Ilakes do <ir du net lise asîi l'all periotli-
ecail'. 1v i, %welI kuîtot% il, fbr inistnce, tiat, ini îvel sensens <bey
riso imieli abo% c thue ordinaqy level, andt tat ini ver;, dry seasoinS

thev Sitik cuIsiderably beliwt .1a closc attentioni, thercfore,
ougbvt tO be plit te Ille ilnauîuvtky ot raiti titat fifd!s, andi tu eVapo.
ration ; anti it ougblt tu bc setne ini %% at dlegrsee the heigbv
cf theo Lake is altereti tlleruby, utherwiSe, if ià inppeils lu bc,
higivîr or ltwer tliiu îusu:îi un the stevenlli year, it %vtlJd bc iin-
po;ssihIe te sa%' withl cuns whetluer it %were oiîulg to the suite
cf thie wentiîer, oir tu Certain la%%S Of natuire 1 that ire arc alsy

unaquantei wvh.At thue Saille t1ile lei-at attentio>n ou-,ht te
be jiaidtio Ile state of the wiids, as wte-li 1 respcct to thlter <fi
rectîcît as tu their vclocity-fur the I)eigbt cf the watUr iii ail
the Lah-es is ntaterially *aff:ctel thcî-ehy. Mercoveir, these
obsems-ticîts oughit nov to b tmadle at une place oîly, but at dif-

fut-cin phîvlesI tie qanio finie....
"Il.I is aLIS0 beiieved by maîiy persons ticat tire %vattmi of J'Lk
OiitaIric trot nuîly risc anud tdzl periodically tevery SUI.Vifftb yenri

l'ut vliat Uiey ta iews±ifnvud b>' a title whiuli ebs andt
iltbv fi-.e>îcvttiy int1 iccOu1rse or twelity4four ersa.for ini-

-stanuce, in txe 11.ay (if Qîîiiîê, wblere it lias been obsers-et te risc
1>4)ttdetu inclues eery four lueurs. BýuLthdeue cal) Le no tioubv

Unît this ilnnst Le causeti h- tlle wind-31o siib egi fluctua-
tion Leillg ebserveti at El~îgstcn01, anid this lkly beiîug, a 1a

crooket 'nlet, liat grows narrowver ai, the îupper enti; aîîdl tiiert.
fore net oiily a changec cf m-int up ani dot %would makec a dit-
furenice lit Ille uî>per extreunity, but tlle waters, beiug concert-
traàtti there, woutid lc sec» te risc or fal, if :mpelicd even in dUtc

mille direction, wilecther lip or doen 1, more or lems forcibly at.onle
pîart. of te day titait anoîber. . . A1ti appearattc like aI tide
înubt, thvrefore bu, >een iano.-v con.,zuntiy at tit lîcai of Lt bs
IBay, w'ce-rthere is a breeze. 1 coulti mat Iearn thit Itle

fluetuticut Lad. ever beec» obses ved turing a perfect cairn; Ncre
tc %%aters, Itowevier, itnfieited hi' a r(,lullar titie, duiiîtgi a caii,

tlîat. wesulti bc Ilicalt rcadily Zec»)

-% few '. rl>al errs ,liait I.laucver ilteur dett. .s nsay be, COnîpaed wiîlî
Ille Aritu îals, tilt uv.ader iii.ly hi- l-îuqi at tht-ie t.*a 1&0 iliteilli, te as1ler
ç<w ilsli% li, lltiuni, nt îaw uu-Wîs of tliiý,' itllor, auîd îlot ilhey ia)y til.'îC'fîu
lie cofiçîtlervd as a f.îiilliîtl 'putititi ' mo care ÇMaeiu,îi llM" ios

* 'j l' e 'Antriuolk If t,. tw.'t Inpw l uram ccdnce fin i h-lv h g>f
luil' tily wcu zu.îuîhjaîl ion eut . *L- ela iiîti Fratlun bect
,t:iuior.llly ilooJvltd-i. 1_.

Reserving an y Ctonllllcts 0» theL foregoing, Pertinient extralcts
for a future pagte, 1 proveet u îeîîrk lîat suil cotuiici Io
We *I)e nîstsîeo :inlonuit, of iniforma;tioni on tius uttetiî

tebaveteble îîlisop!îicîi question, till kb,)It 1819, wivie Cî
(lrw dsCul.) oliusz f Ille A' meacuban Army, at leîugvl ?tj

elihumig 11u thf exciài 4 njet tik-,a tire treqttest of(hiiernur

ace, iriî4 ste ou eigtt davs, in tIue iluidh of Junte, siit
lo Shccwi thatt at that uenuarkabli ielv, Crueel Ihue, there un dztiiy
rise anti faIl, tluit titat it i-, ireýb a te tlhe p[rtelse 1eîiod cf
Ilux andi relix, ant iaise aIS te) iltu Iigh'dt îvltici it aitaiiis;* ald

,j
.vet ,tlcfk w-as the Vk-itty or oçiuccn!t ttiiigi local rvesidenlts t'i the
fact, vitt lie is c<nîpldleti tu stat-, il) tuta[usec hib i-cuitar-b,
Iliat Lt-jiît led te suppose thiat Ille m inter weild le. the tinst.lit-
soniraltle Lttlue for mi blii uclîosrh inwuu tîn îw eii

enîtilibtti. ice % oîuld nieirly destroy tilt! inlunc of thue w inds, antil
shbcw the uus cseioperatuun of <lue tide, lie mlatie eiquiriecs as
te its tîppearatice ýtinsg <blat s~aoithen ette gcnl1îîil iii.

fe.arilwd lainath<at no tcd ws t ilî Ma-eîibe hille anodiler,
ciuaiintelligent, as-suret blîa iîat 1v %vas ver!,1 apparenti, andtt

tlîat ticete iras7 a regular eies'atiouî anti tieressiena of tite ie
Pi-ont ilI %ylkich coùliffcting circultistantces (s jtieietîSIv ob-

Seret by (l tIiink) Mr. ScilooliŽrart iii tuc Saine articlec) diere
iva.s ramun 1e ceneludc titat :L well-Ceniluticd suries cf experi-
ments weulet pimî e tItat thtre are ma rî-cgular fites in the Lakes;
IL leat, dulat Uiey do trot eb>anti tIom ttice iii twenaty-fenr liçcirs,
likC tiiese of tlle ca1; vint. vte oscillatim,î mtotion of thie wt
is tiierefere vutt attribtivable te plaiuetai-y '7ttsvrtoion; andti a it
us vQry' variable aus te the 1îerietis of bts; flux andi re-flux%, tiepeiti-
ing up0n tho lieies of t1w seeral Lalses, thieir letigil, depth, dii-
reetien, . and Coliformnation, u1pc» the preailent windls anti temIpe.ý
rature,' andi upen cîber extraneous catises, wlîicl are in soune
rnasnre variable i» viîcir îiturc, andi uiisîeady il> <leir opersution.

colonel Wlubtitîg fui-ther reinarkths in another initerestbnt,
article o) tilt, suppset tides aîud perboieal risc tanrd fai cf diu
Ncrth American flLkcs iii which is given a table of obaserva-
lions kep i tt Gie» Bay, ini six weLs, Juiy ani Au -ust> 182,,
thtat an exauniîiiaticuî cf titat record would sattisf- aiuon it lt
plaiietriry itînietice bat litti, or nctiiing te (Io %viith <e 1;nc
of cievatiouî i» Uic waitersi therc ncated; antI tlîat it %vas as certain
Lt iL Iltitelcvvions ini Soute places appear te Le intiepclaent ieî.,f

nîntspheieas cf lunar cotntrol; as, by consuhiîîg, jiat table,
teu'e woull jlîial iot bue fcnd cule iubtailc vviierac thue tli

of higli wattr tallies witi Ille uî'îWniotbu" titting int
u1sil retai-datieut. Andt furtlier, tîtat it ivoulil also lie seoir that
the claigs<f elevalioiî %Vrc indieisentent of the coursýe of Ile

int;fi;r tuat, the flutuelation combtue.% thtrtlsauiuî le,
bitsreinainiînt, <li0 sinle. le hrfrcret h ucuii

tlîaresonii~ rontunrkutorleI flle grent ilai w aters of thu
Other %tîî viurie shotulti take it for graîutcd filnt tihe Scu-rtit
Amerbeun Lakes liie le sensible tites; the Cas1îùun, 131iack, andi
flali scas being" Salul te La enneiortii of Obsrvastionu, aluil
eel Ile 'Meliitet'î-an heiuig indebteti<c te surisguciis

cf mnodemr lintes fer tLe bioultige cif tie bein- suclu a plie.
nouutenen on lier wîde.sprent be.sem.t Col. Whitbnlg, Ileweec
Rttbsequcuutly rcniau-ks, ivritiuig »in 18;0, w-ithl legard inwla
Gcnerai Ducarbu-ur terms l"tle periodicai inerease cf Ille %vhlncL

volume cf wvaix-s in tlic Amnericîut LakeR," <iat it is thue lsopîîl;r
tradition <nit Un-se Lakît-S thiat tîcre lis lice» a risc anti HIl onco

1 ee'A î-î'î hîîis i ciu , V.ît. ( C, plîi. !;t> miuel !ii.
4 e 'ui:îJoi ouual ni Seu-e, Vol. 2u. j-tu. 20h: 1o 219>.
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ON VI'îE 'El0' IIISE AND FArLL 0F 111E LACES. LS

lut everylý fourteen years, o- liat ils rcurrence lins been mufli-
vieîitly îreisi. to audiorise tile belief ini its regful-ariîy; but îlîat
the NCW York Canaîîl Jonimissioners sutle tlue imtervals te be
olîce ia ahotit cleven vemirs; -nid tlimit io actual observations :il)-
pcmiîed tu hamve been miade oit the progress of the elev:îtion, als

to iviietlier tiiere ivere nny) lircceding seasons of a clîmracter te
puîoduuce it.; anîd, tiiereforu', arter nuî"iciîig various wehi-kuiovn
lioriocîs nt w hidi renmikalle elevatiotîs miel dcjîressions look

llc suclI US il 1800, 18Zi15, 1 b20, 1 b28, und 1 SZO, hy ~vyOf
proof ofthte l)eriodictil returu of tlîat plîininenon bciig- rcgiîlar
or otlîcr%%ise, lic was obliged tu coifl to the conclusion tliat, ais
far as facts go, îlîuy are certaiîily ini favour o! the popul:ir tlîeory,

ut thla it rests ou tiiese facîs alune, und is ilu uîany othier poinits
of vîcw improbable andi abstint ; anîd îiat WC aire tiurefore coui-
straincd to sllPose!, thigl destitute o! Uic li-lit of' actul Ob-
sçervationi, tliat (lie fluîcnuiîtiuuîs obscrved nîst ]lave been camised
l'y uîiustîaily abunîdat rainms ,nid siio%, anîd tist titis abuiandance

lin:d be lin fortuitous coiîîcideuîcc %ithl certaini cyclcs of' tiîîîo;
for, improbable as tlîis nîay bc, it is e thaiî blat nature
thiotild have departed front lier ordinry couise.*

llaviug", in a previous page, quoted largely, front lir. W~e1d, 1
now pro(eed to notice the jiudiciouis rellnarks on tic risc andch 1h11
of ici Lakes by antier ntlieî.British observer, MIN'. loe.
Taggart, vhîo, %writing la 1828q, sets oît by at OnceC:5tgirming
tîlat "thlere arc no tidus lin any of tlw mksniea.lat
front the iîioon's influece: [)ut tîat the floods of sprint, gesi«-
rally raise thun froin three to four fel. lIt is said thaI Lake
Ontîario, rises once ini every sevel %-cars liigher titan iisuall boy
tivo feet. 'l'lie pleople ascribe this to soine sipernattinal cause.
1ui the sprinîg of 1827 it lid elle of tliese periodical tide.', rising
ilearly titre, f eet lilgler titan it iad ldonce the previous ye.1r,.Ind(
keepiiig hii the whuolc suiniier. Iieiig la the neiglîbourlîood
(ob>serves Mr'. MoT.) I lîaid the uitniost attenition tb the plienio-
îuenoiî, lut(d found iat tiierc feil curin" thnt stiniiiier iitueli
niore r.îin tian Inul fiîhleî for muan),y)-ars before; muid that there
ivas litle suiîslue tlirîug'hîout the seasoni; and 1, coiîscquîcutly,
concluided that the exha:lations frontî the Laike were nlot s co1i-
oîîs. ihere %vas aniother circnstauice dimît îmuzzleul nie. Lake
Ontario, andc iuideec, -.i1 the L:ikes vcre ni) to thiiir very liigîuest
, afice, nliuks, lei the rit'cre J!oiîîg out of t/ceut îwcre uîot.

Thiose surface marks %werc very obvionis oit the rocky shiores of
thie L:ikes, drawil hikec su îiaîy cbalk ].lits by Natuîre liersulf.

IRivers do iot risc exactlv front the sanie cause as L:îkes. If
in spring tie 511<1w incts off Llice country ou1 a suddcn, muid (bue
frozen swalnps break Ill anid dicboi e ir conîtents, tdieu the
lîvcî's %vil1 rise tu thiu iltnîost hcifflît as Nvaher pours mbIliumthi

011i mli siîl's; liot iwb'u the suat lias efl'ccted this, they begiti te
faîl. Lakes su'cil, it is truc, front thie saîine cause, but îlot w iit
thé, saine <onipaitii e limst'; thîcirsurf.uce being of greut eXte lit,
the flond-s cauo <iîly spr':îcl over thieni by slow 'le,,rets; ani1 if
theQ sky keep cloîiuy ati' tIe, va.tlhîr moitt, se that, littie evapo-0ruation goes elu itt. surface (if the LakeCi wil contiue te) .1u Ili,
iVlil1' that of h' e river wvill tihl-ms the autiîtry un vithier side is
drained-noting teîîding o kecp ni) ils floîod lotut bhe nîcre dis-
chmarge front thie Like. tivers muid Lakus arc neyer mt Ihîcir lit-

îinost pitclî of flood a the saine timte; iieithicr aire tlicy evCi' at
the lowcst. ehmb at (lic sanie lime; for wl.icu the floods of a river
]lavo subsideud to a certain exteniî, thie intense lIeat of the suuui.
iller $Ili, ýettiîîg lipoi hIe 'lc~n ides of' 1lim îcky CIliniicIS,
muid cveul 111oi1 thie bed of ie ' C r i,_ f tci 0ecty

Sec Amîerictit Joural of Science, Vol. 2'0, lit). 218, 219.

liote L!l0 absorption of the water;, wlîercas in the deep wido
Lake thîis actioni caimot tako pince.

"lThe unustîîal ris'o of the wvaters of the Lalccs in roine se.gronif,
%v1îklîi sonie observers ,tite te bc se% eii feet above the comno

level, seecîns to Le ouly ratioîîally tccotiiited for by the absence of
evapunîtioîî, and greater qîuantities of raml tiîail geiîcrally prev'ail.
Onve lin every stu n y'ears it is said to ristc thuts; but 7, likt,) 3,
is «I ilimrber 0open to suiperstitionj ilot te be Miny edi o1,
alui it wouid flot bc surprislng if this flow wvere to liappeit once
ini six, or evcîî ia ten Icrs t wilI yet, likcly, be discovercd
tlîat %%lien Lake Er*e bas its brimi flood, the otiiers have theirs
aiso duingle the saine scasoîî; and Nvlca poivcrfül suns arcecx-
cluded front drinkingr Iieinilt, l'y the intervention -'f drizzliîîg
clouds, muiid tlîis exclîîbion extenlng-f over an, iînimnse surface, ive
shahl cease to Illarved at these wonderful sept <nnial floods. lIt
lias aiso been rcînarked iliat, the m initers :tfter 1 lhese miasons linve
lîad litte sniow; but mcecorooý,y oit this Sco.,e remnains Io bc
juiriter prosccalced, ece /w1/Lory clore l.c ad'uicâ hat il is
fron t/ Me oist are alsorlicd ilt rrcunijacclit rcgions duritîîg suii-
tuer tinît the suiows of ivinter are supplied."

passn front the bordcrs of La<e Ont-trio te the rc-ions of
Laike StproI uni next enablcdl to refer to soine equalTy plir-
cmiptory observations on the sanie subjeet, miade by that; uiment

British hydro;graplier and reolog!s4, Capt .IaylicId, oit the spot,
in the course of 1825-26; front %whosc valutable snd iuteresting,
paper on the geology cf the latter Lake 1 extract the followingt
particulars :

"lTIerc is noe regiularly, periodical rising or fallin;ý of the Lakes,
as blis been «is%,rt(";(, wihctlier it bu front t1ee iîdlucnceo of the
inoil, or any otiier. Tlîcy risc :n init froin accidentai causes;
such as avery severe winîer iiit thc îîsul îlîaws. 'l'ie
spriiigs arc lockcd lip al %wintcr, and the wlîole accuiaulated
Showl rteli1amas uIt the Sprintg, Nvhen the wCatlîur, bcomsim.g smd-
dent)' warm, dissolves il, at Once. ilcuice il %vili guerally bc
fouî''1 timat aftcr a very -severc iiter, the waters o? the lzties
w iii bu muciili hîighcr titan at othier tiuies. lleavy gales niso
raise the water in the upper parts of tic Lakes, aud also cnluse
curreils lu v:îrious dirctions. he risc, liowever, in Lakes Su-
perior and Huron, front this or anv other cause, nc.-vcr excceds a
feu- feet. .. Whetlîer a gra.dual diminution of thc waters of
Lake Suiperior is liow g0111g ou, is a point on wich un 10 eIutla-
liticd to give aui opinion; for lio observations bave been îîîade or
recorded to ascertain the interesting fact. Aisy diminution nîust
bu ahvays imipcrccptibly graduaI, and would require constant,
accurate, and reguiarly rccorded olservatio s during, a grut
iiumber of yents te vender this idpubl.Theu sttc:uus
wlîich disuharge int Lake Suî'perior aniount to sever.l hidreds

ln Huumber, anid the quanth(y of m.atvr supplied by îhium is inaumy
limers grc:îter than that disclî:rgced ut the IàUsb of St. Mary, thec
Only 01ItkCt. 'i'lerc i, hum cvur, no0 renson te) imaîmgine flili thîs
tîsat, the il uant ity of ý-.it4cr inerc:îses; for it is itbsouIitely, zeces-
I.iry u tht , ;hu' bu a supply very ifîr exceceding the dis-
cha;rrfet replace the immsetite exlentliture arisiug rfruoîn thu eva-
pora ioni fjowi su extensive a burfaee."

.Adhering to nîy intention of reserving for the present any
commnicts on the above, as of otiier quottions, 1 now rcvcrt to

Il MM 1.4.1(4 bjo:' hy V,,,?SSor 3011O 11î.i,. ill IliS ad esst it. New York
A..zîeî,iîîrl Sj,*l îuchiim mU yaicî~c.a ci, il,:îi lloll.i,d is cel)ostd.

mi il,, lot ra, iIlle la.%t limîîlxî cenimerîs, to ont g meat bca ot s ver luWy,
cvery scîye.1mS.-IL. L.

t Se Trîîeactioî,s cf the Lit. andt Ilis, of Qiiebec. Vol. I., lep. 1 te 4".
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1854.] ON IEi PEIUOIICAL [LISE AND FALI 1 OF TRE LAKîES.

tic nest Aincrie:sn %vsiter oit tisis iimportant subjeet, issineiy,
Cenerai Dearboissi, %vio, ini the 16t ol 'sumne of tihe Aiiiericati

Jousrnal of Scienice, nlre:sdy referred to, observes tisait Il it is niOt
sufliudenstly Certain tha:t tides îsîay nost be proiiuce.n in the grent
Chin~îs of Lakes, ini tis saine xssatitscr IL. sthe) are in tihe oce.tiis
nd ini 1)50( tisereof quotes ais elaborate tlieory of tihe distiis-

guishied Dr. Yotsngr (ittustr:sted by tire siiarsams) %visicliad lit
tisat tiane beeui Sasctiossed by tise -ciesititic for more titans twenty
years, îlot ossiy presailsing tlice posibl< ex\istence of Stucls tidcs-,
but furnishing thse rhmais of demnosstrating tisat suds is tihe fact
in deep ansd Üroad lakes, ana evesi goiîsg so far us, %vliere the
.irea and deptIh of .1 lako is kssows, to gie 0 tiseorenh by wblsi
tile smaxismm rise and falt oftfile wasters and tic tinie of its oýFCil-
lation, or ins wlsieh a tide wvave nmigis jiass over it, c;sn be nsccr-
t.iîiied.* But tise (,esscrai t tse s'aie ti nse ndssmit';, with re- -ml.
to ' tise 1)eriodical isserense ansd diissinsst:os of tise wisole vo sune
of wa':tcr isi tlie Lakes,"1 tisa lise is in possession of smo detinite

factq, Save wh1at wvas cosstaiisc1 in a1 tett<.r fronts Captain Denrborss,
sta.isg, tisas whtitst stationed at thse Saisis. Ste. Marie, osi Lake
Sîspersor, lise hsall isimseif observed for ttsree successive disvs an
ebb assd flow of about oss.aîsd-a-isaif fet, ins the couitze of aboust
t.wo-assid-ai-lislf heusrs ecci; but tisat lie :sitributed it te thse %wissds;,
-nsd tisa lise supmosed tisas tiso riso anîd fait wisici takes place
dutrillsg periods Of fronst tlIree ta 13eVen years, to be possibiy tlie
efecs. cf increased depss. of wvater ini tise lake, caused by aus us-
issuai antoutst eof stiow os its borders nmsd tributary streans, or
ass vrineussuso raissy seasols; and tisat is. even appearcd from -inl
extract fronst tise Nr.io 'ork .Ads>rtiscr, tis:t a genstlemanm ilsst
tises (t 828> returned front a tour to tise We'st, liad issforsned the
editor tisas the waters of Lsk'es Onmtario asnd Erie ivere tison
meariv a fons. sigiser, isile tisose of Lake Superior were consi-

dler.if)ly iomver tisait ever kîsoin. Tise General %vas tisesefore led
te su<v<'rest tist, to obtaisu feul anmd eact dzs.hL as te tise rise and
fait o)?tlso differents Lakes, tide-guages stsousd bu(. 1<aced at a

isusîsiber of points ost tise shsose o)fbeaci, boUs is tieir narsrtvest
asdbiadest dimension-,, anud the, c-iasges c:srcftilty ol<served for

a %viseie yenr, or at ieast for seversl sssonsts, assd aceurate tables
l<eps. of tise timesassd cit.ent of cacis flux ansd reflux, is iiicîs tise
position, as respects tise iiseridiasu and( tise ph.Lsess of tlso msosst
and ass tlise course of tise %vissds slsouid bu(, îted ;-an plait whicit,

it ii bc perceitved, is very sismiar to thiat prcposed bysssiyseif

loùdosrv.itiosis.
Suds cosstintscd to bc tise state of tise question, titi tie ilssti-

tutiou, by tise Asuesican State-s, of tîsosus gri-ct patriotic; ivosks,
tise (ieuiogica:l Sur% cys of IN cw York, Oli, aind Micisigans, Mvien
tihe .subjcs being takeu 11p by tise L-11esstcd isudividluais esmspioyed
is tias. duty, as far as tîseir utiser issussuediate avoeatiosss ivoutd
lîcrusit, ntl tisas. spisit. visici u ver dstîgi th ie loyers o>f
i,ciciice, 1 iNas essabied te gle;man smsy ssss.ereissgili adulitiossai
partiessiars fronts tlisir ofliciai rcports, tisosgis, iiufor.ussately, nsotse
Sssfliciesstl) osisî to Suive tise gre-at luliloSOsi:l problein
su lti-s, titillr discssssios. Asssotis, tse-se J, of cousrse, rasssK first
tise cnisLitit Aiurican ei&gs. Profésser [[ail1, front %whoso ci-
borate worL, lisst foril limsiser tise cssiigitese auspices of tIse
State of New York, 1 c.xtract tise fsulovliisg valuable resssarks osu
tise clevation :usd dpeisuof tise grea. liakes:j'

The fiuctuatissg ievel of tise waters of tisese Lakes ]sas lonsc

*Sei, iiiierýic.iii loisrsici of svesce, Vol. moi, pp. -#,, II !.I, ilitl
Vq)isig's Natuirai l 'ilusuljduy, Vol. 1, 1). 578 &c. S9ec also pp. 41 wa
46 oPf ibis arile.

t- Sec lili's Gcology of NtnwVork, pl). -10S to 410.

cxcited attentioni; anmri>n sp1ecuiatioss bsavo been is:zardled to
accotsitit for tise plielionstenon. Tise sosssewittgeseru belief tisit
tise IserioJici ribe ansd fait ini tieir waters occupy seves yecars
npisears noitu b'h fousnded on autseustie observattionu. Sanud bars
and beacises, or tise issiets of cereails bay,-, are regarded ass tise
assdsssari<s; and tisese beissg liasbie to tiuet-ilitios, frons accssssu-

iatioss ansd reumovai, 'it futlovis tIsas smo liyputisesi8, fotsîsdcd osu
suds observationss, eait be of' asy value. . . Is. is nevcrtise-
is"ss truce flint tisera lire issi)ortasst flsuctuations in tise Lake leveis,
wviicu are uncosncectcdl iith tise tenîporary influence of wiusds.
T he osuiy rationat expianiation of these clsatsges yes. atUbrded is
tisat deenisg s tise vaste and supply of %vater. Frost flic
issumetse surface exjsosed to tise sssss's rays, it is plasisn tisat tise
asnounit of water evajuorateci is inimunse; assd if by nsy ssse:ns
tise îsrocess becousses res.arded, the iater is elevated. Agaiti,
tie greater qssastis.y of snow faisiisg clurissg certain leasoiss isas
becis cosssidered a sufficient reasous for expt:sissiîg tise isscre«ired
cievation of tise Lakes. If alLer suds a season a sumnuer follovs
whises tîsere is a1 Sinail denrec of suissiise, file asnousst of evapo-
rations beissg Unsis dimissied, tise Lakes rensaiti as. a isigi poinst.
Tisese causs, tisouis perisaps satisfisc tory, nsd ivittiosst utoubs.
truc, as. ieast to a certain extent, do nost ailvavs appear sufficient
to accouint for tise fluctuationss wiii hsave been noticed. Twcnty-
fiie or tisirty years ago tise beach of' Lske Erie ivas a traveiied
lsigisway beyossd Busffaslo; but ass tisis tisnie i. ivossld be quito issu-
possible te travel along tise sasine.

"Frost tise snited testimony of persans residing along tise
margisss of ail tise Lakes, asnd fronts otser dernosssative proufs, it

appears tias for niass3 years previous te 1838, ail tie Lakes isad,
bes risissg, tfsas. abolst tisait tisie tlsey attained tiseir mas~ximsum,

and hsave Ssuco (to 1842) been sssbsiding. 1 hsave lso measss of
des.erminissg tise time or degree of tise minimum dpesou
Mfr. Iliggisss, tise State Topogra.lsler of tise (icuogical Survqy(of
Michisia, gives tie rise of tIse Lakes as live fees. front 1819 te

1S838, 1and regards it as probalte tisat tIse rsuiiium 1m~i con-
tinmses for a, cosmsiulcnubte ieisgti of tinse, iviile tie siv.isssiill
coustissiesoidy for a ),ear. . . A sinîgle isîdividuai bsas issformod,
use tisas. about 1788 or 17'90 tie Lakecs vere ncariy as isigis as ini

Tse annuzZ fluctuations ins tie lerel of tie Lakes are dnst-
iess dlte te tie nature eof tise semonss, depsesdiisg on tise qu:sitit),
of Tain and Sumow, asnd tihe anonus.t of the eval)or.ltion; but il. is
nost so s:ttisfictoriiy <ieusomstsatet isas. fora Neries of twcussy years;
tIse îîuantity of railsassd snow lis isscreased, or tisas. evapoýratiolu
iss Iessemed ussiforsmiy tiss-os-igiut tisas. perîod.

"1Tse cffect of indscs inu lerosiuing (idaiIy) teunporary cieva-
fionsassd icpsesiosss is vesy rt:issasil.abie. A stsossg m~ etterly

iviusd itili rai.s5 tie water in si bte rn ensd of Lakec Erle iseverai1
feu'-t lai a few isnrwsna mucîs iusrger quanti.y is driven dowil

tie ia an:sd althushi se rapdaï-strecan beiow tise Fais, tie
water fr"eqitenti, rises tiftecti or t%%essty feet dutrilig a m csscriy

~Viusd. As. tise sanie intes tise Natur is disuii.ised attie western
extrcsnity af tise Laske, aind a corrcsposdissg depresuian ticre
takes plasce. 'lhe prevaesuce af a stsong eaisteriy or îsorttseriy
%vind in tie sa'ille Nvay drives thse waters tatise wes.erns aud Souith-
cri parts of tie L a n sd a mniclu ssss:uier qxuatitity floivs dowsu
tie Niagara dus iîs sucb period. Tise samne effeets take place
in a greater or icssi degrec in ail tise Lakes-tie risinsg at oe
extresuis.y assd tise sirukfisig as. tise otlur, titi the %viusd subsides,
whieis it resurntes its cquiiibrisn. assd in se doisg prcsessts a beau-
tiftil exhsibiion of tise long w i wisici are abservedl in tisa
oceau afs.cr tise suubsidesucù ýf a iih wissd."

1854.]
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Professer Hall iras wvcll seconded by Professer Mather, after-
wards chief director of ti e (leuo,icitd 8urvey of Olîio, and Sub-
sequcnUly (iii 1845, 46, and 47) a resideit oitlte shores of Ly
Superior, observant of tic metcorology nnd change of level of
tîtat Laîke, front wh'lose reports iuîd other writitngs 1 extract the
t3llOwing hurricdly condeîîsed particulars respectiîîg Lakes Erie
and Supcrior. :*

IlA tradition existi; that tiiere is a periodical risc and fali iii
Lake Erie, throughi a certain îîiinibcr of ycars. If it is truc-
,nid tero are reasons for be]ieving tîtat it inay bc se, to a certaîin
extent-it is ovidcnt t.hat t prescit rise (1838) is higher than
lis occurred for niany years hefore, for extensive tractsî of fui-est
are now overflowed, and tituber killkd in, coîîsequence, the trces
of which indieatd a long pleriod ofgrowth. iThe causes that inay
coilCUr tu produce sueli aL variation iii the levcl of the Lake arc:
-lst, An obstruction to the drainage to the tîsual quantity cf
watcr, iii consequence of which, if the uîsual supply continites, the
irater mîust i3e. 2d, 'fie incrcascd or ditintislîcd suppiy of
-vater, dependent ont the wctitcss or dryness of the se.wson, the
relative temperature, anîd amaunt of evaptoration, botht frorn the
surfaîce of the Lake nnd the country which receives its drainage
waters, and the amounit of miter supplied by the Lakes above,
as Lakes Huron, Michîigan, and Supcrior,-tlie amnont cf wvater
contributeid hy which is due te the saine gciieral cause, with
the possible addition cf an increasing water-wNay frein the cutting
doiva of their outlcis, and pouring down an additional supply.
3d, Anothier possible cause inay bu talion into accouaI. in the
varying level (or uphecaval> cf the solid cartit itself-o-exaniiples
cf wlîich. arc rncntioncd iii varions wcrks on geology, as te ho
scon iii part cf the coast cf Swcdcn, wvhere it is said te be slowly
rising at tIre prosent iine."1

To tItis te Professer welI adds :-"« It is considercd an objeet
cf grent importance te detcrmnre what are te causes of tItis
cffect; and it ivas thcrefcrc intcndcd, if the Legislature bail made
anr appropriation corrcsponding te tie estimate, and witlî proli._
siotîs te the Bill whici ivas rcportcd last Session, te have set si&
train a scries of observations in several localities on, the Lake
const, and in.difturont parts of the States, se that hy te period
fohr the close cf the survey, a determination cf the causes cf the
risc anîd fail cf the Lake iiiay have hecen attaisicd. AI! tîte aid
wîîiclî the varions branches cf nîeteorelogy could lîiwc secured
svoilil aIse have dccidcd the question as te Uic sînaîl tides, which
arc said te bc vcry sensible iu some plieccW.

To the forcgning rcmarks cf Professoi Mather, I may bh.o per-
initted te addi tînît it is atucli te ho regrctted tlîat any cireuni-
st.inccsshould have proventcd bis excellent suggestion front being
carricd iiito effect; but tlîat such Iîaving unifortunately hccn the
caise, it nowi romains for the B)ritish provinîce cf Canada te have
the credit cf cenipleting se desirable a work, on a far more ex-
teîîdcd scale.

Turningr again te Lake Superior, 1 arn happy te ho able te
<jîote the folowing (abridged) rcinarks by te saine wvriter:t

The great risc and fafl cf the level cf the waters cf the grat
Lakes, tliroughI a series of yenrs bas been long moticed. 'The
cause is doubÈtlesî due te a greater quantity cf snow and rain,
or cf a lower men tcmpcraturc and diminishied evaporation
during flic pcriod cf risc, and the reverse during tho tume cf fll
cf tîte water-level. During 1838-39, tli& waters -vero higlier

*Sec Geologic:îI Re.poirt of 1'rofessor M.%:tîîhr f.r 183~8.
j.seu R oro Geological Stirvi-y of Ohio f,,r 1s'11-39; and ait

article ini thte Arncricait Journal of Science for July, 1848.

titan they hiad bccn before for nt lcast two centuriesq. This is
dcrnonstratcd by Uic large tracts cf land that wue inuîudated.
wlîich wverc coverod ivitît forest trocs, iniUîy cf theihe growvtl
cf :îges. îthese trocs wero destroyed by the overiicw round
Litkt! Erie andl Huron, aîîd ont tîte Ste. Marie river, bctwecn
Point Detour and the Sauît Ste. Marie.

-1 We have no accounts cf Lake Suporior nt that timo; but
theie arc facts tlî:t ludicate a inarked variation witlîin a few
yeurs. lit 1845 a rock ini the niddle cf tue entrance cf Eagle
I:irbour, slîowed itself oiîly in the trou-]) cf the waves; îîid tîte
iiarrow outlet between thc wcst end cf :MPorter's Ilanmd andtheUi
nîiiflaiid at Copiper I:îrbour, ivas cf sucli deptt tit tolodd
boanis could enter without touclîiig the rockS. ln 1846, the
rock at the rmcuth cf Engl ' Ihlarbour wvas unc-and-a hâtif fcet
abuve wiater; id boats couldl not get into Copper larbour.
Iii Jutie, 1847, tic rock abovc-îneitioned ivas stili mncre abov'o
watcr, aîîd tic outlet to (Iopper Hlarbour could ho crossed by
stCppiitg on the projecting points cf the rouf, without wetting
Uic kcet; and durin'r seine depressions cf the water by baronie-
trical wvaves, it waslaid alinost cntirely dry. From, the Ig8Uî cf

*Juîîu te the Oti cf Septenîber there wvas a risc cf full twclvc
inches. It bas been, obscrvcd on this Lake tlîat the water is
Iowest in spring and higlîcat iii autumu. Thtis is readily cx-
plaincd by the fact tlîat in wintcr inosI. cf te ordinary supplies
cf watcr frein te drainage of the surreunding counîtry arc cut
oft by being convcrted iute ice and snew; îvhilc evaporation
frein the surface cf tire Lake by the dry northera wduds coiiti-
nues te carry awvay a v'ery sensible quaîîtity cf ivater. Duriîîg
the spring. on the ceîîtrary, tic snow and ice naitand the accu-
minlated stores cf winter flow ittec Lake in greater quantity
thian te compoîîsate for tlîo evaporatien and tic drainage at the
outiet. . . During a century past the -waters cf Lake Supe-
rior cannot have beca more t tan four foet abovu tic level cf
1847, for any consideralile tîne, as is cvident by the grewth cf
troes cf twe feet in diamecter nt Porter's Island, îvhizl wculd
have died hiad the ground around theni beeou inundated for any
great longt cf Lime."

Te descend once more to Lake Erie. I anm next indebted tn
Colonel WlîittUosley, Topographer to tic Geologcical Survcy cf
Ohilo for flic fcliowing, confincd te tlîe annual and dily fluctua-
tinîs in tînt Lake, wvithl a varicty cf othcr acceptable details re-
speeting particular sîtdden floods, as well as fora concise bat i-
perfect tahular view cf tire rcpeort cd, conibincd îvith the Zkuoivi
animal variations in tic level cf its waters froni 1796 te 1838.1

"lTIre general belief amengst navigators and residents on tîte
Lakes appears te ho unifornn against the existence cf any law b)y
îvhici these fluctuations are governcd or xnay bc prcdicted. iThe
scauty information collcctcd tends te the conclusion that these
generai elevations and dep rossions are fortîitous, and tlAe resuli.
cf accidentaI disorder in the seasons througliout the Laîke coun-
try. It is, liowevcr, well est;îblislied that tliere is iii Lake Erie ail
animal tide, indopondent cf the gencral state§ of tle water, whiclî
riscs froni tiglît tu fiftcen luches iii tire mean. he miinimiunm
occurs about tic tinie of tire breaking up cf the ice, lIte ii wvin-
ter, and the maximum late in spring or early iii suinîner and
faîl. Ia flic winter lms change is perceptible; but early iii
spring it riscs very fast, and witîi great regularity, till it reachos
tîte maximum. AIL iiensurements sheulÎi ho taken. sulijecI. te
titis chiange; but 1 ani unable te fix a nîcat suîrface for the catr,

1 See Colcici Whittletley's Report for 13-9
ê Sr,:ize is tite wordl uscd, nlvnig 1frZ, prosittme.-R. L.
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or to give n probable error. 'lie gcogra phical position of
Ln<o E~rie ii reference to the prevaiiîng iints is the cauSe of
irregularities iii lite annual rise andi 1h11 of its waters. Its gre-
neral course being north-east and south*-c'st, dischnrging, at ttie
îîorth, the stea(iy ivest i'ind of the fail accelerates the ieo of
w¶ater front this Lake, it the saine tinte rctarding its suppiy fromnt
tle uolher Lakes.

ItI lias been asserteti tliat there e.\i8ts iii tho ithos, as in the
Oeeii, a dlaily or Illittr tidé. Wiietiîer it is truc %vheni appiied to
Huron, Ontario, or otiier lakes, isi not perfiaps etairely scild,
The observations 1 have been eniabict to niake on Lake Erie,
:în< the uiiiformi testiiony ufthUi wlitcrmn anC hartbour work-
mii coincido ii denying ilhe existenîce ofany clià.îge rescrubling
the Ocenie tide, and Mr. Davieq, the Collector of Custonîs, wvrites
decidedly: ' Tihis is not thecfart; the exainination of the tidc-
vaiter kopt nit our oflice, andi observations, nmalle ilhnost hotîrly
silice August lasi, etnable nie to nssert, %vitiiout féar of contradic-
tion, tliat there is ne tide upon Lake Erie.'

IL wili bc perccîved that 1 alrcady hanppen to possess miore
ncètinîtnlateti information on the vicissitudes of Lak<e Ellie, te
ivhtichi xiy own attention andi reflections hati been more particu-
larly directeti, than of ail the rest of ounr greîL Mcd*terr.tnein iboas
put together ; and 1 have now the atiditiial satisfiretion of turn-
ingi to the investigations of my more imîiediato neigbbours, the
Stato Geologists of Micitigan, anti more espccialiy of tlieir
talenteti cliief, tho lainentcd late J)r. Ilougliton, aîid luis able
assstant and topograpler, Mr. lliggins. Z

Froin the first Report of tie former, lioovcr, 1 can only vert-
titre te point te th(, foiiowingy naketi parigraplhs, on the change
of elevatioii in tic waters ofoithe Lalzes, aus equally applicable te
Canadanms to the Ainericau States.*

"'The great intcrcst mwhich thîs subject possesses, in connection
iil our Lake Ilathours, us %veil mas ivith tiiose ligrieultural in-

tcresf s situateti upon the flat lanîds bordering the Likes and
Rivers, may bo a sufficiet apology for tlic introduction of tic
fuiiowillî fiaets andt rellectiotîs npoîi the subject. Ait *îcuîrate
andti saîtisfaictory determiia tiou of tic total risc auud fa11 of tic
waters of die Lakes is il subject, the iîiî1 orincc of îvhichi, it olt-
liîetioli wàUi Sonto of Our wvorks of initrmîl improveinent andi
lî:rbours, cati at titis tiio scurcely bo appreciatcd.

Il M ucl confusion is conceivPd tio ]lave arisen li thc iinds of
a portion of our citizenq, lii Contsejuetîc of a confouniding of tic
regular annual rise anti fui ta whicit tlic waters of the Likes
aire sutbject,withi that apparently irregular elevatioiî anti subsidene
wicl only appears ta bc completeti iii a series of years; changes
that are concciveti to dcpcîîd upoît cauîses se Nîvidcly differeuit,
tlîat, m hile tue ene eau be calculmuteti ivitit alinost the sanie cer-
tainty mus the rettirti of tic sensoîis, the ollier ct by lio meatis bc
calcula.teti %vitli auy dcgree of ccrtminty.

" It is wcll known te tiiose twlio have been tccistomied to
notice the relative lieiglit of the water of the Lakes, tient duringr
tîte wiutcr ses<>i, wliile the floxv of wattr front tbesuiall streanîs
is eititLr p.irtially or wltolly eliecked by ice, anti while tic springs
fail te disciarge their accustomnet quîîntity, lte watcr of the
Lakes is imvariably low. As the sprinig ativances tic snow titat
hadt fullen during tho wiiitcr is cliangeti te wmter, tic Springs
recive tlitir nIccustonied 1supply, anti the smnall streanis are againi
opetîcti, tiîeir banks being full li proportion te the amtount of
snow îvhicl i nny have failen during, tîte winter, added to the

*Sec Genlogiral Report of Michigani fter 1S.;1, p. 20 te 22.

rapidity î%'itlî uliicti it îiiny ]lave been mcelied. 'l'lic ivater of
Uic(, Lakes, lit comîtsequcîce of titis suddeîîly fitureas;ed qutittity
reccivei fîoin tito itîttiiense mniîber of tributaries, comntinences
rising %vitl Ille lirst opbeiîng of tie Sp>ritîg, maid itsttily iittmtitiu iti
greatest Clevation-at lcast iii tic tipper Lks-soitietiie iii
tic motîith of Jiîîie or .ly. As the semusotis aiviîice, or duriiig
thte siiiitner amîd a large portion of the mîtuiiianl nionts, ertipo-
ration ia ii,îceascd, atidth Ui ::ount of Nuter tiischrged by tite
streanis lessellet, ini coiisequtele of %liicli the iater othe Latkes
fauis ver), graduîaily unitil thte witlter mîgain sets itn, %viieti a btili
greater dersit:kes place, fronît the rcnued operatiozis of
thc causes itircady ucttioiied.

"The extreme variation in tic Iteiglîtt of the watcr froir Nviiiter
to sunîimer is subject to eomsiderahic change, accorduîîg ns the
ivinters niay vary front colti anti dry te wvari aint wet; but
during the pnst ciglît years it inay bo estittateti at turo fect.

IlThe ainnuni risc andi Lai! of the waters of tîte Lakes, depen-
denit, ais it mniifestly iii. upon causes whielî are Somewliat niforn'u
in titeir operatieti, milst itot bc coîîfout]îdcd ivitit tîmat cleviltioîî
andi depression te wiîich the wvaters are subjeet, iîîdepetident of
causes contîccted witii the seasomis of' lte year. Titese latter
changes, whiclî takec place more gradually, soiicîinies iindergo-
in(g but little variation for a series of %-car,-, are least liable ta bc
notîced, untess tlîey be very coxîsiderable; but Nvitlî respect te
conscgîîcnces, they arc of vastly mtort imîportanîce, sinco tlucy arc
subjeet to a larg«er anti more permanent range.

"lTlat tlic waters of the Lakes, froin the carliest seulemenît of
the country liavt been sulîjeet te cotîsiderable variation ii relative
hueiglut is ivel1 known. At one tinte te belief ivas very getiera
that tese changes took- place it, regiar intervals, rising for a
spnce of seven yeranti subsidinîg for au sitîtilar length of tite:
a belief whîclu wvotld appear te be in consonance witlî tiat of
tie lîttians, and w'itl wliom it, lio dotîbt, origîîjia.tei. IL is ntio
wondcrful tliat a subjcct, the causes of wlîiel are so littic coni-
preltendeti by our natives sîtoutît bc invested iili att air of mnvs-
tcry, or thiat ail error once ppgtein coiîseqîîietce of thio
long series cf ycars requireti to brinîg abont aîîy- cousiderablo
change, coulti scarccly bcecradicateti. While the iMon of titt
scptcutnial risc auid fali niust bc regar<led as fauindeti in error, it
is îîevertheless true, that front te eut iest records, the lieiglît of
the Lîkes lias heun subject tea muconsiderîble variationî, lusualiy
risilig very gr:tdually antd irregurtiaýrly, for a series of yeaim, mid
after tîtat f«tilinîiglit a siîîiflar, but miore ruipiti, mantier."

Dr. Iloughiton concluides a nutnber of othier excellent clucida-
tory reîîîarks, by obscrving, %vith regard to the succession eof
previeus colt anti lpet scasoiîs iichei protucedti Ui great risc
in 1838-that, " wltei we take into eotisi(leratioit, ii canriectioti
wit the causes enntnerated, tcefaci that during tc wvet ye:irs
evaporation must have becen less titan turing tue dry otîe.mS, i.
înay be fairly presumeti tiîat sufficient apparent cAtuses hiave
existeti te produce nIl tue resuilts noticcd; anti wc inay nddý,
sliould suclu a succes-sion of dry andti warnî seasons foliow, wc
nuay look witiî certaitity fur a ruturti of tluc Lakes te tm former
low level."

Iu consequtence of thie great leagth of tc foregoing quotation,
1 mnust be content witli givingr oiy te foiiowving abridgct anti
disjointeti particulars ou the sanie iubjeet fromu Mr. Higygins'
Reports of 1839) anti 1841 :-.'Ttat iuteresting questioi, the
îieriodical risc asîd fmll of tie L.tkes, lias given risc te a variety
of cuions slgeculaýtiotis. The inferettce druwî front the foliowliît
dtia, it iî 1)restinied, wlvi not lie altc.ietlior inconciusive. CaiLcu-
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liftlens mny bo matle siifiîcieitly ncetîrate <o deternmin ncarly
the aîîîionîît or surface draincd ; aund if Our cliiate, ais is alleged,
shîows a1 successive kzeries «f cold Iîîld mnloist, yean., anîd of varin
and dry unies, mniiually folloîviîg cadi otuier, van iations ini tlle

vlu ti of wvat -r camîut Ilit. ho great. Tak-img imîto 'iccommit ily
(lie central amîîi tipper divisionîs «lf the St. Lnwroîîce v:ullev, fromux

N grato the ootiwstaîl f Laise Supelior, eîîî aiaI
flie c'uîiîtry wlicieo streanîs arc tiibintary te tho Laites. the sur-
face d raied is valeulated (ais sliewvil by au taublo ot sectionîs) at
2-18,775 ïquarc uiiles, he-sidocs 86,760sp:r miles occuipied by
thec Likes; anti it is fiîmtlîer caleulated thiat theo emorîmîotîs aieuî-
uilation of iî:uter discîîarged tîroîîglî thec River Dectroit duriîîg

lIigli tiootla, allowing a Clîri ont «f «mi ly 010 umile i lîcuir, is nuLt
I es tîman t)52l35,0U0 etibie foot pier liotîr, or l,5S;,553 etnlbie
feot peor nîmiute. Thec Iloods on Lake Otario, hiowevcr, art-

gcratly tlhe highest, by about two foot; -, ad for titis obvions
reason, tit it recives the aucsie:ccumîulations of aIl1 the
Les, fronti thie ttia u t ltu St. Louis Rlicnt, atti ie..ad, of

Lake superior.

Aceordiîig to Mr. Madier's rcport for 1841, icîîel is the ncxt
testiniony to bo iiullnied : "'licheclig year (184 t>) %%,us Ille

sccum sle the nmîinsual eluvattiou «f t le watel s of tlic Laises,
since %viiiclm hune tlicre imad beii a renunrkable -coiîîcidemicc ini
thec ratios «f itubsidenîce, tute ntore tittiooked for wvicîu taketi li
voilim'*tion ivitIi the caîumses wiîiclî tend f0 cîjualize tlle anmuuîtof
fiulliimg wattr in the fain «f taini, snow, :uid duw, wvitIi the coli-
suint action of caoaiî.

Th'ei diminution iin a *qiveuî quîanlitvof vater exscecds by evapo-
ration aIl thîe supplies w hidi il, recci os front r:in-î.c., tlicasvcrsgeb
aînîomîit, of ft;liitrg. ivater ib equi lir ycar tu tiiirty-tlirce inciies;
but tue evaporation %N ili reduce il, te forty-feiir inclie, wlien t\iity
ex1iesvdl to the suit and air. Otto se;îsen cf cxtrciiîe droughit
muuild, uipoi thîe cxpaiîse of (lîrso L:ikts produco aui extreine

dcisiiwiilIc thie cuiitraiy %vouid prodiiee a Coriespondîng
rIs e. 1< caiot thoen be mlattur of uîuîiciî astoiishîncint that SUcIl

cxpiidtl armis cf %viter, subject, te sucli inftluencoes should bW
gmi~tiy siflected. The monîder is thiatthoy (lo nuL oftciier puroscrit

grenier fluctuaîtionis. 'l'le equal iît ilniost uîvaiyiîig stglit
%iiceli %vu Iiiid tlieiii is (lue tu Ille cuiifortîîity cf' tlie sc.soii, nmîd

thîe systenatie eidér iin wilih nature colidîiets ail lier wus

"'f Iliesezni-ann tual alterations observable in sîimîînucir ani %wintcr
aruke front other iveli knowii causes. lit sinuiier the siîpply is
ilîiclicelied, andi the couîscquîeiice is n inerease te the liciglit of
abolit tliirtu iilies;; %% lien iii iviiter tiiese suplies are Wsian
clicked, :1 cîilsequîî.ut doepres;sion folIuwii. tuea ure to:scertaîn
exactîy the seîni-.11iuiuai fluct.uations have noever been timouglit

hecar.Besicles it is noci uncomsnon for ice Ù& large &elics
Io collei ai M illets 0f the Laxcs, and fraUi rvn i

?1xlm isca re as locs the Case aldM ilelt qf Lake IHurom iit
c',,iitt ;i t i'1 a cst zwut( in 1 b24 ancit ;~j 1, uîci 114c <Ilptit
iii flr c tr)dui Iiier (Jelljuzse MI, City ut lctroil i'as diinuamis/îd
os-er teilfeci." * * * *

"I Bsides ai t1ii--tie efr1,ct <f wviids arts scinetirnes in faveuir ais
weil ais asgainst the otiier irregularities. 'l'lie greograpliî'al position
of the Lakes is sucli lie, tîmat allotriug thienu te preomu front thie
saine peint lit tuiemsnie time, over-t?meuîi:îll, iv/îich is iiy nicanC(s1
alwvays lhe case, thue, prodmîce a yariety cf resulis. A wvcst wind
forces tlie w.'tera of L:îkc Eric bito thîe N\iaugara River, lit the
."litie tiîue tîiat thie waters front thme foot cf' Lakes Hluroni li

i\icliiga.it.sie furccd into tlîcstraitsuf ~uiiîlrakia~ailtherc
Il«aiîî arc meit by tîîe waters of Lake Superier, through fthe straits

of Ste. Mai. Iletico the strai(s %vlîiic calnncct Tilhcsq 11uron
Iîîid Elie hiavo li the nd ieatio)ms of si tido, timoulu4 i rregnlsr lis
tu tilie, lis veli Ias lu tll lui oil t, of i ts elevatiotiaîddîsin ;
and it lias orteil hoth risen i fille-il in ambout the saine iproplor-
tionl, and)1 s4mietin11ie ilic esaInie jîcriml-s as thet I uîî:îr tjdes of
tlio.so liiiers 1% Ilici cunpty into the Oeao Ihit whcîî eVoîl
tiicý,o tiîies tzilo plae, eititer in ii J L;îkes tlîenseIveft, or ini the
straits connlectingî flienm, thcy are fortuitoîîs, mmd the resitits of
accidetaei discitm1er <einiin thrigliouit Ille Lako region.-
Atintlier féattîrc înay ho oIserved of' tise Limkos, clifliwoît hI

zîotlîing froin the gromîîd sweil of the Oceaui-the rmiction of the
Water-0after luiving been presscd by t'.e wind a few Iays. or
11io1t4ri iii di trctioni ;-tle mlnost fitvourable pîoint tor nioticnlg

%viiîici is at an oet. or h:îy, and LAk;o Stîperior i:îvimg the
i;îrgest, surface pre-seîîts the ostui favoursible traits; of such e:o
ttotl."

htaving thusq lcariy cxh:îustcdl rny scittcrcd extracis and
nioteis, tioiived fronti Aîncricall aiîtlîrities, it nio% rcîns teor
to a fow% more ncînor:inda on fh lianme intt'restiiig sîîbject, tle-
riveti fron iri tîsli %Yriters, sncbl aï Sir Blieluiard tl ycîto Mr.
?IcCer4,-or, Mr. T1albot aut others Atnng tlîc 1 turni Iirst. Io
Sir lU wi ' r~ek on Catnda, fromn wiil 1 Iiîd t:îkcîi tiio fol-
lowinég dhsjt>iite<l extracts&*

"lThe Lakes of Caniada ]lave not ecgageil thra attention at
hLome, NvIuicli they oughit tu h)avo hndl; :ind there is iiiiiclî infor-
ruiation about tlîcni wlich is a dead letter'iii Er.ganîd. 'i'lîir
iuse anid fail is a subjcct of gr4at, intercst. lie great sinlking
of tiicir levels of late years, whlieli lhas beconie se visible, and in-
jurions te commerce, deservcs the inost attentive observation.
'lic Ainericani writers attrilioto it to varions causes; «nid thcro
lire ab znaîîy t.iîeorics about it ais thec Sirc upon1 ail iddeîî îys-
tories. Evaporation and endenstiouî, wvoods and «I:iciors, have
ail been brotuglit inte play. If tlie Lakces lire supiplied by thieir
owîi Rivera-, and b tho drainage st.rcams of the surrouniding
forests; aund ail this is wraimi amui wain retturncd to theni froein
the cIi>nds, wvlîimee arises thie suiddeni cievation or the suddeni
depression of sucli cuiormous bodiies of wat.er whiclh hiave tic
tidesî ? Wl*iVhre dIo the Lakes eceive that
ciioriiious stipply whlîch restores tiucuu te their tusital flow Il or arc
they pîŽîaianenîtly dimîinisiug? 1 arn iîîclined to believe tllat
the latter is the case, as eultiv;îtiouî and thecelcarin" of tihe forests

rced; for 1 liuve obscervetd %ithiîî Iiftcen years t'he total drying
n «fstreaifflets silice the rernovai of the forest; and tîmes

strearnilets ha-I cvideîitiy onice even been rivulets, anîd evomi rivers
uf suili sîze, as flîcîr banklis eut througli Alluvial soils Plaisily ini-
dieate. * * * Perliaps, wliemiever a
cycle of years eccurs, in wiii the nortlî-cast wmid prevails dur-
ing( a1 Yezr, or a series of yerthe lakes ]ose their level; fur

fledirection beiîîg neorth-east, by soudîl-%est such is tie usuii
current of tho air, ami tleruorc citiier nurti-eabt or sutiî-
wcsterly iids aire the utal unes wii pivis over the sturt*ce.
\Vhenever southceriy %vinds prviain i the cycle of Uic gyra-

tion of atmosphîeric curremîts tlus is certain, and %vili be redîceui
to calcnîlations,-thie great Lakes are fild tu thse edge; i wvlmeli-
ever îîortlu aîîd iid-rth-eastcrly winds Vikoe tîmeir :îjptîimted couse.,
then these «Mediterraneauîs siîîl<, aîd. the valicy of the Mississipuîi
is filled fo ovrlwn. * * * But thme
iiiost cuirions facts arc tliat Ille different J.a<es exltibit difféernmt
plicîmonena: tlue Bi3ord of Works of Ohîio lmaviiig stated tlint in)
I ,37-8, the 'vater deseadîîîg front tIhe atwîospulerc ']id hiot excecd

*Seo Itonuye.stles Caziada in 1840, pl). 276, 291 to .'00.
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olne-tlii'( of lIait wliichlîvus theuiiîiu of sevemni prccdiiîg

Qîtain, front tha reports or prores,,ioual me,,, ili., vatrieu
flot le.S i[ham eigh i i et ; an.- t rie abouît live. lii il ana Su-
Pt'rior, beiiîg cus1 îipa i vîil'loîkiiotvii, îîu daites lirea ufl'ude&i to
judge cf Lhetil. ]lut %wlmt V.nst IitliiusJîhluie igeîiies iliisi have~u
beiî lit work wlîeîî suel 1 woiduirftil resîmîts cii tlte siiî:llci Luikes
havwe bacii maîde c'ideliît '

I ihial a ilsefaiiley, I'urtlier observes Si' Rlichard, il ivol
haIve bet, if' ucirn1tfic iiiviîzLort, or reshdcnt ofmervers huti

teflistered thec rise eindfiidl vf he Lakcs t thec ycars sincc Canadatli
Citil.0 adio Oucr >SCiz.

Aîîîaiig otier ticoiiiîctcd ,.'tes 1 finit adso sotnie jîîdieious
rîna rk s, 'x trac'tell t'roni McG relu ui"s lit lî4 Aincrica ;* luitfioi

flicse .1 înulst lie conitent to quote only titu tullcwitig, ns rcferliiiîg
Lo fi colluiterni1alsIlIi~i quiestionu tif tdec1> interesi. %Vhîch n>

perai'aS bc totcieti oit iii the sequîel : îiiînicly, tie p)osSumil ity utf
tlîcre bcinig a subteri'aneous ouUtet to soute of thie gt'c.t 14es-
at liypttesis wi'hicit I havo lonlg been iispiûseti to regard wi fltt

alto( etber iru'etîiieilable ii the gcologie:tl formantioni cf Uic
basinis of' Uie midle and Iower h:ikes, touighi perhiaps iloi.so Nviiî
the Rtructure of the Lako Superior rg icis t buingý dubil

w'letlcrnoiîvîlisnîiliig t ea.t antimal cvaportioiî, the i'oliiiiîe
of wuiter discliargeil by Lak.e Brie does sitiliciently accouai., for
lte v'abt uniteu l sipply rcceit'ed b>' h. front tue immniîse triple
resources of L;ikes Superior, illicliiguîn, anîd Hluronî.

"4As tic tcinpeattirc of te climate l% America. depcnds
aliicily on the %viiîds, the foirmation of diuit continent is evidenth>'
the cause of lte fi'ostq being( moto intense tinni la coutitries fl
parîliel latitudes iii E uî(('op; a coiisequenica arising pnînicipally
front thie match greater breatith cf Aincrica toiwards the pules.
NVitnds change tlîeir character iii Ametica. North-cast %vitxdsî,
whicli areceohd unti dry in Europe, are wct andi trul>' disa'igrecable
iii Americu. Northi-%est winds are, oi the contrar3', cold niai
dry, ant iare frequient duî'iîig wvinter iii Aunericu, întîchl about the
saine period tiît norhî-.nmerly %vinds prev'uil iii Europe. Olla
great, if not Uic principal, cause cf col la Aîncrica' is tha dirc-
lion ofthUi motintaiiiotis raînges anîd lînsimîs of couintry wvhiclî
coîîtluct or inhiuciicc the coliîsc, of thec iîîds. Wlh tha sîta is
to tic soutit of Uie eqîlator, the u'iuds ]c."s tiîider soluir itilhliiiee
îîrev'uil froîn the nûrthi'wc,4 rllowing, liowevcr, thea great febattiires
of te conitinient. T1'le wiîîds boigou'er tc v'ust reagiolis of
tic norîlfi at'a always p eri'cng nd intensely t'old. 'l'lue retait of

thc suit, agaiui, hthei.î diffission of licat, ;tgitaites the atinlospliere
and atllers the wiuids, whiich blotv front a contrary directionî, til
the cqihibriii is prodticcd. TIhis, liowevt'r, (lots flot appear to
rî3qîire muue tiuuut', lts 110 %'uuîd blows searce!y fort>' lieuts te-
galber froin uiny oaae point.

"'lich comparatbive deptis of tha La1les f.îrms anotlier extraor-
dinar>' subji'ct of enuiiy. The bottvm of Lake Onitario, wluiilx
is 452 feet tleep, is ns iow as înost paîrts of tuîc Gulf of St. Latv-
rence, whila Lako Erie is oni' 60 or 70 feet deep; but te
bottomns of Lal<as Iuiroin,t i'i annd Sîupeu'iîr, nie -.11, fronit
their i'st, depth, altlîotgl tuteir sutrfae is su machi higlier, oui a
level ivith bte boltoun of Laike Ontaîrio. Tlhuis is cerùuîiily flot
impossible; nor doas the discliarge thîrotugli tua Detroit ri ver-

*Sc' MIcGrc-gor'sî li'itislî Atiieric:i, v'ol. 1, pp. 131 tu 133.
t' As iiii intstanuce of olur igntoranuce or thi" t-ise %ipth of sonie of outr

Lakci, it iui proper tii note iero flint tihat oif Luike iron litis, 'tîr sill,
licen lntcîy ascerîtineil by te Iiiieretutt Coast S'arvey tu bc flot muore
thau 420 instend of 860 et!-It. L.

Allowîiigf four the full pîrobable portion carricd off by evîîporatioîî
--0îa by atty ilivais cqu:d tu tic qît:uitity of water %% tci tt

ti'e li!peir greîît L:îkes' inay li'ciiu tlrt Lu re"L'ive. Al l the
Laîkes 1 re estiiîtcd Lit a'm'r 4 3,04 0,000 «tucs. TheIi great, Lakes
Ocasiolially risL :îboyc tileir uý$nnI Itvel fluni tlîreu to live feet

'lh e'c lvrto i re~ fI lot aiintsil îid ior regl hr. TIhoy have oc-
cuirrel abut once I n sci' ci vcai-ý, ndtire prîîb:bly th llhict cf
mîore main ando les' evipor:îtion dlliiig the Sez)sons 'in which, thev
ttîke plaice. Sir* (icorge iliickeîîdê*i cîbstrved occai tiniii ove;-

foiîiof twV< to iîree fee ii tie L:ikes tîiitli-west ot' Lîiko
Superior; sO thit t hey are itul peidiar tu dt Lîkes of tlio St.

1laviing at lengUt îîaarly exhadi~st'i îny mise llanîîîîu quota-
tiotîil iliîl ilotes, I îî oposej coud ie iîig tlaît main1 braiîiich ot' nîy
ti.Lïk ivitl the ftuhluwiiig aplpropriiate, ri ma:rk, derivcd froi i note
ai. paire I 33 of the hIb volume of' 'i'lbot's Canadla, as flot cuily
beariE tif theUi noiv getierally ad îiiittcd infltiice of1 p)rce'iili iiu
%viids on the tempjorary Jlucîinîtioii'î ini Uic level of the Iîitk!S,
but :dso :ts advertingr tg) tho almost, equally denîoii.gtr.iblt filet,
thai. the sii-,til;tr scolperily cf our t.C'iiiîiî;i wiitcr%snd more
Iartiîaly> thosc of Lowver Caniadaî, coinpared %vitlî ]Euiiopeanit
cînîîîtrie3i iii Uie 8&îno parallels of latitude, . b altoeer uia-
fluelieed bf ltho vast cxtent. of Our Lakes; cix %hiclîI subjects
the atithior î'cferrcd toi quotlîîg ain Amincî'cn millier, filttes na
follovs.-C

1->Irot'assor Dwighit lins provaîl timat the licighit of tie river
(igara~) bot abtxv' alid, below tite Falls, dependts on the quarter

fioni wiclà thc wind( blows. Lake Erie, lie says, is rcgularly
raiised uit the cas;tcrî enîd, Nyhicrc the l"aIl comnnce,;, by cvery
w'ind blovingi between nioith-west andi soiith-west. A strong
ive.terly %iiud elevates its surface six feet above its ordinuîry
leveh. 'l'lie riî'crs isnust, of course, be proportionally clevuîted;
aiid uit Uie cîîlet inut, whi siteli a witid blows, be siîx fect
higlier tlîan the itsuel w:îter marîîk. .. Ont the contrary,
wlicî tie wiîîd blows frum the îîorth-cast (the only castcrly wiîid
wluîch iii Luis regiox is ot'atty iîpruueUCwaters f Like Eàrl
iiitst recede of couîrsc, andi fait considerably below dheir usuit
level, aîiil the river be icessarily lower tlan at ait> other Lime."

Tfli samo author, iii atiother part of hlis ivork (pp. 339 t> 342),
romutrks Ls folloivm, with regnird to tic climate of Canada differ-

iîug frutti ilut of Europeau countrius it a. siiihur latitude:-
"Thli causo of tlis plienoiiuenon utppcuti' to have eltidetheUi

most di1igent and pru('otud rcsc.îrel. Mîaîîy wvriùrs uittribuî'î
the severîty of the wiltr to the a4twnislting- prevalence of iorti-
w.est wiîids, and tha atii.v.iîgý extent of to L:îkus. Thiat the se-
vcîity of tic weathîer iii winter canuict, witlî an>', propriet), bc ai-
tribiitoti to tia influence of tic L:îkes %vili uîjpcar ev'idcnt tu
cVery inan %w1i0 refleets thai. Uic shores of thios great inland ficus

enjoily a inueli millder climutte thn, aty otiter pat oî tae country
il, tie saine parallels of latitude, hoiçrremutelN iiteatet frontî
th.n. F"ruit trees thrive %î'ell auid britig tlicir fruits to, grc:ît pier-
faction along the nori.l-westi. cxtrLiîity of Lake Otario, iii lat.
43 defg 3,0 miii., muid ftlou-, t nîut shiore of Lake ca and
yet at .35 miles froîn the lattcr place andi in lat. 42 d1cg. 20 min.,
tlîis fruit canixot ha cultiý;atet1; and 1 htavo also seul snow thirec
feet in deptx a (lcgrco south cf Latke Onîtario, whiîle at dute
sama tiîne it diii not excecti six inches ia tha imniediata vicinity
of tiat Lae.'

1Scc the lettcr itirodiictury to niy laie puxper oin the establishmniut
oif a uysteun of incteorologietcn ob.4ervationis; anid also the notu ut the
faut cf page 293 of this Jounial.-Bt. L.

1854.]



ON TIIE PERIODICAL RISE AND FALL 0F TIlE LARES.

Leûaving any further remarks on the foregoing for a future
probable opportinnity, I înay here shortly observe, that I have
long been persuaded that the severity of our winters is mitigated
by the proximity of the Lakes, and is flot s0 much owing to the
prevalence of winds froxn the north-west, as a mere northerly
point of the compass, or~ to the remarkable curve of the great
isotiermal line in this part of the globe, as to the winds alluded
te sweeping down from. a more elevated region, many parts of
the extensive mountdinous tract of country stretching in that di-
rection being perhaps thousands of feet above the levei of Lake
Superior, and aver. the latter not being less than 600 feot above
tlîat of the ocean.

Nearly the whole of the conflicting evidence bearing on the
various points at issue having been adduced, 1 proceed to, state
freely, yet as briefiy as possible, the mode of proceeding adopted
by mie, in my endeavour to arrive at the convictions to which I
have been thereby led with respect to ench of the three questions
to be determined.

To commence with the first of these, namely, the titaditional
report of there being a septennial rise and fail in the waters of
ihe great Lakes, &c., I have to remark, that being unwilling to

COMPARATIVE VIEW 0F THE RISE AND

admit any assertions on so interesting and mysterious a phono-
inenon without thorougli examination and comparison with facts,
1, after muchi reUection, deterniined to attompt to form from the
xnatoîials in my possession a general comparative tabular view
of the positively known, and, failing that, gent.raly acl<now-
ledgpd periods of elevation and deprossion throughout the whole
of the Lakes during the longest ascertainable serios of years; in
the hlope of thereby arriving at somcLthiing like an approximation
to the ical state of the matter; but after labouring long and pa-
tiently at the unsatisfactory task, I was at last obliged to abandon it,
and confine my synopsis to Lake Erie alonci and even then to, leave
a broad "6Columa of Reznarks" for the insertion of any apparent
coïncidence, or otherwise, in the sta'te of the otuer Lakes; and in
this 1 continued to persevere tifl, alter much labour, I so far
succeeded, as is shown in the following copious yet iniperfect
Table, cxhibiting not onlv the various progressive and retrogres-
sive annual fluctuations in the level of tlîat particular Lake during
a course of sixty-three years, as vouclied by the different highbly
respectable authorities named, but also proving, incidontally, how
far that long-reccived. traditional phienomenon, the risc and fait
of the Lakes generally every savon yoars, is in accordance with
the evidence furnished by recorded facts:

FALL 0F THE WATERS 0F LAKE ERIE,

FOR SIXTY-TIIREE YBAItS, IN SUCCESSION, AS PAR AS ASCERTÂINED FROM TUIE BEST SOURCES 0F INFORMATION WITIIIN IRACII.

COMPARATIVE LEVEL.

lst maximum; beiug 5 Il. 6 in. abovej
Iowest level.

No information regarding these years.1

Istminimum. Level described as low,
but not exactly stated.

Rising, but amount not stated.

Hili. 2nd maximum.

No information whatever.

Levai low.

Rising. No information.

2ud minimum.
below 1838.

Reported as 6 feet

Waters risiug.

3rd maximum, but 2 I. less than 1838.
Same as last year.

Falling.

.3rd minimum, or Zero.

Rising rapidly.
Do., but stili low.
[Tp Io average or mean.
Gradually risiugr, to within 2 feet of

maximum of 1838.
41 h maximum, reckoued as high as in

1815.
Still hi gh.
As Ùgh as mn 1828.

AUTIIORITIES. MISCELLANEOUS REMARKS.

Prof. Hall, Higgens, Whittesley, Prom 17 88 to, 17 90, the Lakes generally, and Lake Erie lu particular, stated to have
Mathr, ~. been as high as in 1838, at wbich dîme. accordlng to different authoritioe, eom-Mathe, &cýpared with'the lowest level kuown, il was eStlniated at 5 ft. 3 in., 5 ft. 4 In., and

even 6 ft.; aud P'rof. Hall mentions evideuce of a hlgher level than lu 1838, ln
rldges aud submnergcd trees.

Weld, Whittesley, &c.

Do. do. do.

During 1795 and 1796. Lake Oitarù> descrihed as su bigh as to have drowned orchards
near Kingston of 30 years growth, whiie the gravelly beachi of Lake Erie near
Cleveland vas used as a rosd, snd contiuued su for many years afterward.

Iu 17î98, Lake Erlo reporte«l as higher than lu 1796.

Hfiggens, HougIitail, Whiting. &ci Wate-r of Lake Erie, aud of the othera geuoeiy, bigh froin 1800 to 1902; aud the
1level loosely estlmated as siiar to that of 1827.

Whittesley, &c.

Do. do.

SHoughton, Higlgeus,
Whitiug, &c,

Do.

flearbomn,

do. do.

Houghton, Higgeus, &c.

SDo., do., sud Whittesley,
Whiting.

rio., do., do., Dearbomn, MI Taggart.
Do.
Do.

SHoughton, Higgeus, Whitingr,
Dearborn, M'Ta.ggart, &c.

iLevel reported, lu general ternis, as lov.

The level of tbis year ls compsred with the floods of 1790 sud 1838: vhic oldgv
about 2 ft. 9 lu. beluw thie mean leed. ihwudg

Gen. Dearborn stateg. fromn persunal kuowledge, finit Lake »*i vas, lu 1814, more
than - feret hlgher than iu 1813, sud that the river Detroit vas unusbially high
durlng that sud the fulluwlug year, sud much ltid subuierged; Dr. Iluughton
describes the Detroit as high lu 1814 sud 1815; sud Mr. Higgeua the Uppor Lakea
as full i > 1814, snd the central and lover Lakes iu 1813.

Iu 1815, like preiius year, Detroit aud St. Clair htivers uuuaaly fu, sud the rise
of Ontario regarded as geuerally about 2 feet higber than the other Lakes.

lu 1817 sud 181a, au ebb sud flow ni fnom 14 to, 18 luches, nutlccd at Gireeu Bay by
Major Storrow, sud lu 1820 by Mr. Schoolcraft, sud lu 1827 by Cul. Whltlug.

Iu 18s19 aud 1820, the central aud lover Laites descrlbed by Messrs. Hlggeus sud
Wbittesley as uuusualiy loy: -,hile Col. W'bitiug snd Dr. llougbton alate that
the Detroit Iliver hail resunied its usual level.

Lates hluron aud Erie dlescribed as liaviug resumcd their usual level durlng thla
year.

This year a rapîd risc of '2 feet, froi 5 tu 3 feet below 1838.
lu 1824, Ice for s timne bloced up outlet oi Lakte Ilurni, sud river Detroit lu comme-

quence feli rapidly 10 feet-, aud a great deprersiou taok place lu LaItes Erie and
Onarobile thc penut-up waters llowcd back ou Lakte Huron, Iu other respects,
th aes appear to have been lui their ususl state. Iu 18Z31, a slmilar occurrence.

in 18271 sud 1828. LaIte Ontario (sud other LaItes) 2 feet hiber than 1820; sud yet,
accordlug tu Mr. M-Taggart (who esîlucates extra beigbt between 2 sud 3 feet),
the rivera fluwlug out ni tbem did nul appear to bie affected thereby; vblle Lien.
Dearboru states Unit, llsougb Laites Erie aud Outario wene su higb, Lake Superlor
vas lover than ever knowu befbre. In 1830, the level ni Lake Erie rated at 2 feet
shI.-ve 1819.

80O2 [1854.

DATE.

1790..
.91..
92)
93>
94
95
96
97
98
99~

18t0

15.
16..

19,
1810

1
22..
16..

17}
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DATE. COMPARATIVE LEVEL. AUTHORITIES. MISCELLANEOUS REMÂRKS.

31.. Subsiding rapidly. Whitiug, &c. This yosr Lake Erie feu temporarily between 3 snd 4 feet. (See also 1824.)

32 ý 4th minimum, thoughi only down ta B h *Jy arerage lu ment the ean, or half-way between the two extremes-uay 2 feet Cl
33 average. CI 'In ~ggn.lches below the maximum of 1838.

34.. Rising. Houghton, Higgens, Mather, Iu 1835, Lake cousiderod 1 Il. 8glu. higher than lu 1819; and afterwsrds lu 1842.

35.. 2 feet 10 luches below 1838. f Whiting, Whittesley, Buffialo in 1836, leval the saine as in 1830, sud subsequentiy I 1863, sud 1 ft. higher than

36.. 1 " 8 " do. I .dvertiser, Canadian Journal, the previous yenr. N.B.-The figures iu the "Comparative Lovel" cvlumli tu
37.. O dé 9 " do. * &l 183 fromn Mr. Hl4gus.

* th maximum. .qwrcnJualo S Ien 1838, Lake stated by Higgeus to ho 5 ft. 3 in. above 1819, and by Buffalo Adver-
38 A r:n oralo'cine 5 ft. 4 In. In June, and à fI. PiIn, iu August; sud sccordiug te D. Houghton, it

S5 feet 3 inches above Zero. Prof~ Dewey, Buffalo Express, might hoe 6 ft.: niuch laud overfiowod, sud trees of 100 yearu growth kllled. Lake

39.. 3 " 8 dé de. Niagara Fall's Iris, Chathiam Outario Faid te ho 6 ft. 10 lu. above 1825, Lake Hluroni higher thau for two centu-

1840.. 3 " 5 " do. Planet, &c. ries, Michigan 6 ft. bigher tbsu lu 1820, aud Superlor sald ta be 3 ft. hlgher than

41. 3 1 o usual, sud 1 lt. above 1837. By February, 1839, Erie bad faUleu te 3 ft. 8 In. (seo
41..__ deiaso 1821), And Iu 1840 it wss higher thau for 23 years before, with the exception

42.. 3 " 7 " do. 1of 1838. N.U.-The levels lu figures froue 1839 to 1851 from Buffalo Advertiser of
43.. 2 8 do. N.B.-In coutrast to Lake Erie, April, 1851.
44.. 2 "Il dé doIno 86t 15,Lk ul 1844, ail the Ldakes cousldered low; but during thse night of lSth October, Lake

3 " O " do. trom a 1846 fo~ 82 ae mOh Erie suddenly rose temporsrily st Buffalo 13J fi. 8 lu. shove the harbour Zero,
45.. 3 é d.trowsa olw tmuh csused by a great lorsui. In 1845, a suddeu rise sud fa11 of Lake Outario, csused

46.. 2 dé 0 5th minimum. of Geuessee River:- (aecordiug te Prof. Dewey) by a tornado, wlth water'spout, thuuder, sud hall.

47.. 2 dé 6 Il above Zero. 2 Il. 3 in. fromn to of dock. Inutht year, however, Lskes Erie, Huron, sud Michigan much iower thsîi isual;
48.. 2" 2 " do I 1and lu Lake Suporior, a rock at the entrance of Esgle Harbour sppeared above

48.. 3 dé 2 dé do. 2 1 do. wahir, aud uext year was IfI. hlgh, sud in next yesr stili hlgher. In 1840,
49.. 1 d. 2 do0,i01 Island (a ligbt-hous" sýtion lu Lake Ontsrio) reappeared, sfter havlug been

1850.. 2 " 8 " do. 1 9 do. submerged 7'years. Iu Janury, 1847, suddeu flux sud reflux of Lake Ontario

51.. 2 " l " o. I i 5 o. ear Cobourg, wheu the waters reoeded 350 ft., sud returued lu snu nbroken
51. aue du Ilt Maei duto. of 5 droe terariily blocked, plth re u sa ta52.. Rising rapidly. i Il lu July, do. wave 4 ft. high, reposted 7 or 8 times, tili It grdsi sue l ss per

.53.. 6th maximumi very highi, as iu 1832. i 2 d, ave the Table Rock st Niagara Falls, sud 200 ft. beyond it, dry. On 18t h Aprîl,

54.. 1 2d&a suddeu temporary depressl 1on of Lake Erie st Buffailo te 22 lu. below Zero' csused
by as troug gale from the N.B. lu 1851, Lake Erie, at Port Coiborue, vas 3 fi.
hlgber thau lu 1830 : sud lu 1852 very lîttle change; sud lu 1853 level uearly the
saine as lu 183 sud 1830. In 1862. Lake Ontario 1 ft. 2 iu. hlgher than lu 1861;
sud lu 1863, 9 lu. higher, sud calculated, te ho the sme as In 1830 sud 1838, sud
4 fI. 5 lu. shove the minimum of 1849. lu 1863 thse River St. Lawrence geueraliy
cousidered as very higis.

GEmM.L RzllsIR-lt le estimated tient the Lakes subside irregmlarly, betweeu the great perlodîcal floods, at the rate of about 1 fI. 4 lu. per anue; but that the comparative
rapldlty of thefali le as shoot 2 years, ti 5 of the rise; sud that the waters remaIn for seine time aI the meao level. Mr. Murray observes of Lake Huron, la hm Report of 1848,
that lts waters have sule cousiderably below former (perhapsancieul) levels, as iudicated by water-uiarks, ti the exteut of 4 fbot 10 locheiz.

While leaving the details of the foregoing Table to speak for
theniselves, I mn>' be permitted to superadd, that the column
of "lComparative level," however imperfect, is as complete as
mny materials would furnish; and that the greater part of the
names tiiere regristiered wilI bu found among the diffèrent writers
to whom I have had occasion to refer, or quote froni, in the course
of the foregoing rcmarks, besides several other sources uf infor-
mation to which I ma>' hereafter have to advurt; and further,
that I have, in the column of "lMiscellaneous remarks," taken
care to refer to ait such information of a loose comparative nature
as appeared too indefinite for being admitted into the columu of
"Aea/&oriiiesq," though not altogether to be rejected as without
value; as well as to note not onl>' any remarkable temporar>'
derano'ements in the usual flow of Lake Erie, but any coincidence
of level, or other rumarkabte event, connected with the state of
the other Lakes at the same tume. From a careful perusal of ait
details, I arn disp",ed to thiuk it wilI, in the first place, be satisfac-
toril>' demonstrated that not oui>' there is no regular septennial
or other great flood in Lake Erie, or an>' other of the great Lakes,
but that, thougtî i» 1838 the whole of our inland waters bnp-
puned to bu simultaneous>' at an extraordinary height, it is ver>'
problematical whether they wilI always bu found in an elevated
or depressud state at tbe Uame time. For instance, taking it for
granted that 1789-90 was ruait>' a maximum year, it will ho seen
b>' a reference to the Table, that instead of 'an interval of 14
years, the next maximum took place in 10 yeays, or in 1800-1;
and that the next great flood was fortuitously in 1815; but that
the next was in 1828; the next in 1838; and the hast in 1853;
and that, as might be reasonably expected, the advent of the
men and maximum periods was stili less to bu depended on.
I am therefore bound to coincide in the more rational, and now
generally received opinion, that the intervals at which. these

extraordinary floods occur are, at the best, iincertain, and mainly
dependent on the extra amouint of rain and stiow, and the lema
degree of evaporation during the summier months, in that par-
ticular year; and that though the uise and fait in the different
Lakes may, under ordinary circumstances, be gfenerally simul-
taneous, it does not follow that such will always bo the case; or,
in other words, that there may sometimes ho a rise for a seasoh,
or part of a season, in ne Lake, a1together independent of the
others, arising from temporary obstructions ut its outlet-a con-
clusion which I have arrived at, after rnuch inquiry, observation,
and reflection, in addition to the evidence furnished in the fore-
going Table,-as will be found more particularly adverted té
immediately.

2ndly. Witk regard to the annual variations in the level of the
Lakes, and their general extent; and how far these al»o occur
sirnultaneously, and are likewise owing to the amont of rain
and snow cornpared withi that of the evaporation; or what other
cause:- arn free to confess that, coeteris paribus, and in accord-
auce witlî the varions authorities adduced, as well as ail othet
information which I have been enabled to obtain, tbe same
observation must apply to these variations as to the septennial
fluctuations just noticed; but that whuile the extremes between
the maximum and minimum range of the great floode may ho
rated nt about 6 feet, the average d *ifference of level during a
single year may ho betweeu Oo and 3 (eet; and that, as already
stated, though the rise andti al in ail the Lakes Mnay usually be
simultaneous, one may soinetimes ho low while the others are
high. As, for instance, it wiIl be seen by a reference t> the colm»
of"I Miscellaneous Reinarks," that in. 1795-96, Lake Ontario was so
high as to drown trees of many years' growth, while Lake Erie was
described assolow that thegravelly beachneanr Clevelandwas used
as a public iroad; and that in 1814,0 4the upper Lakes were fuit"
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ivlicrcas 44the centre and Inivcr Ltkes7" %vere not sû tii! the. fol!ow-
in-g year; :înd tha;t ini 1827 L esErie ant Ontario wvere betwveeni
t %o audth lree feet abovo their ust:ia level, wIîil' Lake Superior
wias 16ower than ever knowii before ;-alI %vliich circtiniistaiices

tcotibitied, tviîlther l ci î et hol noticed, have produetia conivie-
tion diat ecd Like is iliitlpeîîdentdv liahie to irreguI:iritiùs of lui-el
peculiar té itself. 1 alliade to tle tvell-kniovii, but littde I hotîgit
of,fiicl, tient during tie ivinter m»oiz»hs large boul(ida, as ivell ns
fmnaIIîr ma:sses of stone andl gravel, shn loî dore, becoine
lirnily iinîbetidei in the bordagýle ice, and on.iany risc of the waters
towards the close of the season, rcniain firnlyi3 attaclîed tu the
ioving- floating ma:sses, liable te be visier drolit Lgailii in ducp

iwater, of) the leu. becomiii-gwlatis alcd roîten, or to bc rernoveti
tu sonie distaînt part of fheic idiore, if not tu be carriei :doîii by
tise united ivind and current towards the outiel, of the. L*:ike.
Adrnitting suca to Wo the case-for tiiere is cvery )-ear îbtinant
evidcîice (if the fact,-it olily rcîniaiîis Io suippos'e Ilint towards the
end of wisiter, ais frcqîîently occurs, an accumîulationî of loadeti
drift icc takes place iar the hieat of flILs Rpids iii the neigh-
boîîrhood of Bulliîlo, a-îîd becoines cnporarily niilctd by .1 freslî
frost, aîd, Iliat a jarn, as it is terniîed, dlieu takes place, so as 10
lcave a more coîîîracted space than usuial for the pass-age of the
rushinir volume of wvater beloir thebroasi roofinig of ice, anti that a

fliîhir rsc fîrwaclshiapcîscotîplcti vithîa thiaw,duritig whichî
-1 deposition of the hiiîrto suspended roeky inattriais takts place
:ît the l'ottoîîi of tic cliainnel, it wilI lie cvident thaI. a stili more
coîîîractcd space will ho left for the discha:rge of icie aiî
floodi; and the naturalconseuiesce wili bc, tui. aller the broac-
ingr up of the ice, the geceril surface of the Lakec will ]lave
assiiied a là«I~icr leve! ilian %votIld have otherwisc lieen the case,
proporioneî to the thickncss of the -tratuiii of liotlders andi
<tiîtr rocky inaterials depositd aut the bottom of tic elîaînîiel,--
hiable te rcîîîaiî for a longer or shiorter tunse, tuitl graîdu:îlly re-
inoveti by thé- action (if ic swcepitig currelit: a p)roces-s ai-
gethier depeîîdcîiI on the thl of tic latter, coînpard. itih
the degrte of comp-acîless aîîd solidificationî acquircd, by tlle
rocky bairrier opposedtit l andti vichl may t1wrefore reqîiirc a
wvlole seasioil, or oven more, bc ho accoiipli;lied. 0f the motive
po1vcr o? ice, I llvFxotf haive lind i aple proot, in tlie ficqucat dis-
lotigment of bouilers of lar--e sire froin ene part of the Lake

.shiore tu aîîodîer, ilîar iay OY si fana; but more particul:irly of a
vaist rîîggd inass of liînestone rock ioveti froin cornparatively
deep %wistr, sorne distance out ini the Laike, to a more sliahloir
part, so ne-ar the shiore, tinît a large li ce, dislodgeti froni the higîz
bank above by tie imdcrîniniiig fiiry of the %raves, liappencti tu
fail over in suchà a mianner tîn-t its stein formes] a vcry conveni-
cnt though gididy bridge, from the heach tu the strainîigr rock,
andthelireby illotçed the latter tu be a1fî.erards useti as a plea-
sant fih~iinff station hv my eiiilglren. Thîcre -ire aiso, to niv oivr

knwlage any !islinceýs of the remnoval of houlders la tli
differcat, parts of the Ra-pitis near Montreai. Andi anînng mnany
examples of the almiost etiire temporniry obstruciion of Uic omit-
Jets of Laies; Huron and Erie hy the janming of uc ice, 1 shahl
append to tilis papor an accoîînt, of one wii toit- place in the
\ 'ia--ara River, betwccn hlîifflo nnd Fort Erie, in Mardi, 1848,
witlî whîich I was nt tic lime so muca strucit Oint I was itiditcd
tu ivrite to, a firienti on tic spot for fatiler particilars, in liopes
of elucid-tting man long-clîcrishcel hîypothîesis; and sucs I have
no doîîbt ireîiid !lave becn the case, had 1 been ale tu lie pre-
sont nyscîf tecompare fans. Indoependentof tht, liowcvcr, Uie
particulîrs connct<h with thc obstruction in tie Niigarat* alludeti

*The account of Ibis sinagular phenomenon is unavoidaibly Ipoid tilt
tomne future Uime.

to, ivere of so extraordinary a character as to tieserve beisog p!aed
on permanîent record.

Nvith respecîto the 3d debatcabie qucstioiî-tîcdaily o$cill.ltiomîs
or other irregitiar transiet tides observable ini the diflèretît La«kea;
1 uîîay observ%'e that, mangloitîefor a grc:îer or Jess degrec
of ba;roîxiotrical pressure, 1i miglt lierips bu dlisposeti toi ssstnt
hii foiw wordls Io the nowv éreueraliy receiveti opinioni, that in otlier
reSp)ects4 they iay ho aseribet l ise itiience of the pri'U.ilig
iiits uipon îlîejr broat expatîse, miore or lcss iiodifieti by ticir

pecîthiar forîn and directioni, amî theU relative bearing antd nature
of thîcir cxtreuîiies, as wveJI as by the oftcîî very ijagtged aîid irre-
gular otiiîie of hiartictîlar hu)lets or brai otheinîiýer-peiîinsuhl:tr
Jocailities, suchi :is lCe:wcnawv Bay on Lake Superior, Greena Bay
on Laîke Mîhgareqîîo lsie Peiuinstîla aîud Lýoim Poiunt on
Lakec Eric, siuîth Ui hav of Quitité on Lake Ontario. Blut it seemus
tu nie ilhat in so déing 1 %vouiti bo coîîcsdiîîg too iutîli, as, in niy
hîuîîîhle uîîscieîuîfic appreliension, 1 arn disposed te thîiîîk tua?.
"Iol),," siichl May ho die caîse te a geuîcril extent, it is uuot the
les îiecessaýry 1o prove, hy a lous-, anti rcguhar course of minute

observlioiî,wlîcîers c tiie factor nul, as wcillas hîow far ilie
siîrfiiceofsuici vasî bodiesof wvatcr mav nota. Cmes be coiisidier.iblv
inifliiene-ti l'y baroictriezal pressure on the ouie iiand, or by itîmir
attractiona on thîe otier, particîlarhy lit the timies of Ulic vernail
alii<l aittiiiniah l un s nid the niore se, cotisideriîg, tIlnt ate
obstervations of plîihosophecî in Europe li:ve îlot 0h13' decideti
blinI tliere is a perceptible tide in iMcierîeiEuieai
Baltie, as uveli as in otiier altagether close saline seis, but aise
that soaedîiîig like barometrie aîd, lunar inîfluenîce, or hotit, is
observable ohe ic nlasîid frcshi-water laites of SwiI.zerhînd i *d

dswir.In contiration of thus I woiilt, asL rePgards the lat.-
ter, beg tu refer ito thîe uvritings of Dr. Younig, alitudeti te in un
early part of tiiese reiarits, ini conjunctioa Nyith a. valuable paper
on tuie Lakes of Swit7crlaiîd, by Colontel Jackson of the 1,xyal
Geograp)iical Society, whici hatelv aplienreti in the Canadin,

Joulrnlal, iuicorporatud i n aseries oftrsiigatle on thc va-
rnationîs in lte love! of the Canadian Laites, froin tie peu of its
Icaracti editor, iniiihieli thuose oscillitions (luec terrncd seiches>
ar aidtoi amount tu no less thli five feet. Ny eaicch

ingly appro1îriate tu Cic îîréscîît question do I regard a p)orotim
of tic article aillided te, thatl arn îein 1'ted, inspite oftlie salrcady
gent leîgth of ibtis papier, to trnîscribe the following,as the con-
cluîsion at atvili a leariieti Germnîîi 1>rofirssor liais arriveti on the
sl'ject:ý lis. Iliat Ille seiches of tie Laite0 of Genevt nre
mach more frequent thau is gcntrahlyimaiziîcd. 2d. That they
happes ait alil seasonso cic yetr, andi at aui hurs of the dny; but
duait thîy Irc generilly niost sePvere in the spring anid in lthe

aîiUmri. 3ld. 'fluýIttlue stte cf tieiatînosplhere seeflistl have a
decideti influence, it being remnarlted, diat in proportion as iliat
suite is huis chanugeaibl, so aire thie Sesihes le.s frequent, andi
vi .ce vcrsi. The Seiches have always been cousiderable aVhcn
the aîmnosphîeco lias been loadeti witlî lièeavy clouds, or ivien thie
weather, ini otiier respects eevere, lias îlircîtèned tbc hoaornay,
andi wlicn the baîroincter liaits stini. lth. Thiat thieugli Seiches
are more frequent in spring andi ainturnîn, tlicy are more conisider-
able in Uie stsurrer, andi, in particular, towards the close of the

scason. Thliigiest tiat have licu observeti liappieti in the
mnonhlacf Sephember. 5 IL Th at Uie minimiumi of t li Suiclic-s lias
no precise terni: their miaxinsumr semis to he five fèet. OÙli.
TVint altiioîgh the duration of thec Seiches is very variable, thie
greaos?. crIent secîs flot to excecti 20 or 25 mnintute, but issu-
àliy hasts a much shlorter tiune. And 7th, Tiiat tlicy are not pc-
cuhiar toi the Laie of Geneva alonc; 11. Vauclier haing ob-
scrvcd them on the Lakesrof Zurich, ofxlunccy,-.tid of Constance.
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1 cannot refi-ain iront also qaîating tlic folltiwitng paragr:ipli
front the bainse pa[icr, t ititteli tu thu pointi 0

1IL îupuials uîaquestioîaîble flint the plienonîcuan af Uie
Siches is due tu ans unîe<uad pressure of' the atmoaaplierc ils
dulliarent parts of tbo Lalw uit tui saie tinie, i. C., ta tire siiulta-
muios effects of coluisns of air of dilli±reît weiglit, or different,

ekeudcicy, sivisiug frons temparary variations of teîîîper-ature, or
fronsi mcclankcal caisîses; :i it sutcli be tin case, ail L:îkes of a
crtain extent, and cvi-e inlani se-as, ilust bc sub.ject to tiric ainse

itiffuenicc, and tiîcrtfro precîî Uicmie aleoîeo;:nd 1
have littie doulit titat correct observations wilI vurify die pre-
sunjptioll.'*

wVitl respect ta the- irreguilar tides observable ili Uic Baitie in
Bllack Svas, aîîd utiles- great bodius of salinîe water of a sitiilar
chairacter, i ili be sutiiveit to live the foilowing, rcgairdiug tha
first-ninied sea, froni a standal:rd geoir:ijîliical %vork, as lîeariiag
intitnawAey an% tie suj!cu. tincder Titsaoî:"he Baitic beiwg
a close seoi, is of courie not sîubject to the plienomena ai regulaîr
tides. But thouigh suchi bc wvanting, a variation lu tie lieiglit,
of its water,, equi, f*requctntiy, ta 34 1[et Svedisi, is abservced
at irregul.îr intervais. Titis occuis ;it al s.so but clîidly in
tlic atituiî or %visiter, ait tlle tite of heavy a-airs, or wlien flia
atmospiîerc is charged wvitlî cloutis, tiiougi- unattendect wifli fai-

iug ieîr. Tite watt-r mnîîtais itsaheiglit fri-eîenU for several
d:uysý,) oîtimes even for %ieeks. Prevîla.nt wiîid, tloading nana,,
rueltniîa snows, t an i:àiny other cauises were assignet for tis
vcry reîak-tl 1enîco;hit l.canuiniie(ti a cctrisiîd-
pendent of ail tlaese, tili 1804, whien Schutlten, a Sivcdi.-Aî plysi-
cian, aiter liaviîîg colittteti ail the observations hiat liat been
madie, futi 'tlîat tire greatest lieigiat o! tire %v:ter corrcîapm,îîti
wvith the greaiesu. depression if the biromietricaii colunnîn ; andl

convrscy.'Tite aimost total aulsence ai aceauîic action in titis
soi, leaves tlie cause tlîus asssignect ta aperate ivitlî fuall powcr;
and if Sclîuilteti's lîy1othcsis bUc conîtmraed, of wîhicli there is slow
but littde doubt, it will, ilu :111 lrob.abilit-, serve ta explain siinailar
plienomenu observeti in ather close waters, as the Caspian, LaIte
Bltkai, aindti U Lakte ai Geneva, ta whiclî Saussure lias assigneti
siilar causes."t

To eçtncitde. Ilaving nit last complecd iny retrespeet (if Uic
staite af th:e interectiing pliilosolàlilc;îl quecstions which have su
long- engaiget niv atti-ution, anti having, ils se doing. faîr xcectiet
the- limita whiiclî I hac presceribeti to my.-cif wlitin I first ventîre.d
ta press uipon tire Institîlte the etabli,,Iitnent of a series of ob-
servations on tue rise ant i l ai aur noble LIecombiner] witil
finit of i svstrn a! si:nsutanseons aniet4nroloêicatl observationîs
îlîrougliout the coitrv- it ivili iit be w(,ntiert that I Ahoulti
brin- m dcsult-iry reanarks Io ais abrupt close. Rescerving,

theîre.-!re, any further t-xlprcAssion o! opinion uîntil the fite of uîy
proposa: shhhave liveu de.citlei, I Aiali ait present. anly atIli ant

cartinLsu. cntrcaty tient wiint-cver may Uc tire humble sucerts of the
discti-sive review %vltir.lî 1 ha;ve taken o! tic important subj:ct
under discuassion, it ilh a*t ai events bc rccivc<1 %vida indulgce;
aind ilînt thc lnstitîîîc will bc induceti to takei- tht- trouble'o a! i-
tientdy scparaiting, uhatevcr grain of valise thîcre mIV bc amung
the îayf, ati mnnully continue ta do ils dnty ta itacîf, ta lIri-
tish Canada, andti thUi scic:îtifie uorîti nt large, until iL shahl
have -satisfaictoffli nccomîîlishcîil flic isidispîît;bly liudiable pur-

pos in vicw ;--cver waç.tcliîîlly bnngin recolcction that, ii thes
prescent singulat.rly emnulative age, tire i<camiard nireli of nmmd aind
enterprise, thaughi fitftal, is oftcîa founti ta atIvance ivith giant

Se Canadian .Tîra,1n.IL. îp. 27. 23, &c.
tSe NICullch'3 Geograpical Dictionary, Articlc Baiic.

stidcs,norc al<in to tlic sndden mrnient of the wlîirling rait-car
antil eht- eetric wir, tian to the siuw.jîaccd action of by-gonce
tinies-zas, wvitsiess tlle late rapid extenîsion of itwoiîki of rail-
roatis, Uîrugli alîîîost cvery civilizeti counitry, aîîd tire loni-
dotîbtful conîpiction of mnarine electriv telegr:ijîîs ils additionî Il

thiose by lald-the spaniîîgit ailiko of inighty rica-» anal yalilling
chasnis içitl vast, yet aîiry, ribboni-!ike, ss<ninbigs-h
construction of' a ela>s of ntey yet swift, iront clippers, nearly
equ:al:ing stea:ir ils tlieir sped, aînd of leviatlîans çcrew
slîips of 1>0000, nay 20,000 tons- burden, rnshing through flic
wvaters nt the atstouitulittg rite of ulm ards of' 400 miles a day-
the succe!Ksful sourn éu o ic great ocean at flic de1îtlî of
more th:în two miles-and, thougi last, pcrhaps not lenst lu ini-

iuzctha alniost simult.ineoias dise.CovcY o! l rc i s ( lir'-
fero-nt parts of both hemîsîîlîeres, including evoe our awl )-outil-
fui favoured lanîi! AndI therefore, while Conventions of learneti
and scientific due.Lcgt.cs frrni atnong, the chie! nations of Europe
are beinigasscmbled tel atopt nicasusres for the îîniversa extension
af " UIl science o! Plà'.:ical Gcgaîv"and file completion of
a girdie of meteorologjical observationîs ovcr the whole oceani, as
ivell as cver)y terrestrial regian o! tire glolbc-4 andi our cnergetic
anid inittlli.-ent goa-ed"Amez-ic4a, nieiglbours arc 1ieing
most, foriward ils tie noble mcîttal stiife, it wotild little rcdoind
ta tie credit of Cainatda tu bc fonid ,t.tndinc, listlessly aloof,
wvih foldeti amshile su iniporutant aî gal)i ll e chini of
philoshphic rcsearch rem;îins to bc IillVl ni) at its ver3' door.
Let, Ilion, tire Canadi:n Institiîtc, ais a leadiaug ljritislt-Amciricu)t
Association, bc IU up andi doing, %viiile it is yet day," hearing ils

mind tie reniark of ani cîintent B;riiisa soldtier anti statesanal-
dIat lie Iliat tl les anîd f<ails, lbas at k-aust tie chances of %var to
urg~e ils his defenice; wvhile lie that is content %vith looking on ait
a distance andi dc0n, notiNny, only rcgistcrs thereby his own in-
officiency -ni inibecillity.

t ;e ille aidbe na11i airs~î adîdrers of Lietit. oaîy,<f Ille Amenicais
Nawiv, :. liei laie asnuîal iiiic1iiii; of lh-XwYork<orjlîcladSa

tîbliîzi1 Sociciy, hcidon tire luth of Ikbruary at.

»csicription or Ille Plalomttcrg an 1natnansent for ritlculatlng
tist Arta. of Vigtrrx dirawai on iiIpi.Ivute-'L by

.Mr. J011Sa1% - it Plate.

The instrument is repreçonteti !n 1Fig. 1 o! flic plate. It con-
sists of a heavy brass frime A, cairrying thec journals o! n arixir,
on wlîich arc taseîe cône C, andthe Uito rtllers BU. Tire
rlers are of equal diarneter, so Unît .%lien tliev are moveti over
the inap, the fr-ime A. is carriuid forward or backward in a
str.tiglt lino. lit the tdges af the: frime thure are cut two
grîwves, %viiich, rccite tu ris o! four friction wlecl, two af

whuich, W WN, inay bc secia ils the draiving. Tiiese friction
wlicels arc jouarnaîcti ils a liglit frime F, toi whiclî the traicing
point P is firinly ittaiclied; a liatifle, 11, is also tttacheti ta tins
frame le, by moins of a univeanu joint. & third frame, f, is
connectud vith E, lîy inians o! a centre point lîinge, and it car-
ries the jaurnals of an index wlhccl 1, tic very xîarrow cdgc of
whlich, by moins af two sp iS, is îuade ta PTo$8 an1 ile cône.
There is a ring o! silver on thecIndex whiccl, divided by linesand
figmires, wlîiclî arc read aÎI y a vernier andi by a rcaiding glass

R, bUm astnet taUicfraif Tite frime f is nlso provaded
witit twvo s"Cres, ice lieatds of whaichu arc shown in the fi-gu
(anc of tien noar tic letterf), -ivinz the meamus of aujusting

t1àe liicighIt of the index uvîteel, sa tlat tiîo uine in wîîieli i touchs

1854.]
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the Conte is that line in whiehl a plane paraliel to tlie grooves of
the frattne A votd intersýet the colle; anîd with two bniî
screwvs to retaia it at that ]îcight. 'l'lie ivciglts of ai the paîii

rso arranged tuit theu tracing 1point just îîre es lighdity on the
nîap1 wiUîlout seratchiîîg it.

Thle effect of this construction is that a h4liglît force applied ta
to thie landie 11, whidîi is grasped ini the hîuîd like a comnion
pen nîay eause the wlîule instrumnti tuo rMl alosig the paper
forwairds or batckvirqis; or iinîy inerely cause tic fraine il,
ithI the traciîîg point und index wlîeel tu iove sideways ta the

riglit or left; or inay cauîse a cosubination of tliese nmotionjs, so
th:ît the traciîg point niay bc guided along any line drawn on
tie Map. Wlieu the traciîîg point is înloved to the riglit or et
Uhc rollers, B 13, rcmiîining btationary, thc index whîelt is merely
carricd along tlhe edge of the Cette without recciving mny rcvoiv-
itng motion. But ivlien the tracing point is nmoveil forwards or
backwards, a forward or backward revuh'in- motion is isnpared,
throlighUihe rollers antd cone to the inidex whoeel. T1he ratio of this
mîotioni to the forwvard or baeckwatrd motion of the t.racing point is
îot unifornm, but depends on tie diaincter of tlîat part of ie

colle wviti wliicli tie inîdex wlieul h;îppens to be ini contact, which.
aain depends oit the distance frein the apex of the conit If

%vu suppose the index wheel te be :ît ftie apex of the cone, anîd
jinîaginc a lisîc te bc drawn on the inap through Uith tracingr point
-nid perj'endicular to Uhe axis of the colle, thcn as thc train
point and index ivhcde have the saine laterai, motion, i. is obvions
tl;t tie revolving motion of thc index wheel wiil bu in propor-
tion ta thc backwnard or forward motion of thc fracing point mu!-
ti 1,lied by ils distance to tic left of tiat line, ivili-iew will (-l1
tie zerilitie. Fron this it folloirs tiiat if Uic tracing point be
guided ceînpfletcly round thc boumîdary of any enclosurc, thie
resulingi. forwav.rd revuohing motion of tihe index wIiccl will bc
jiroportional to the lîrca of that cîiclosuîte. Thtis becoines aiore
cleair, if lvO ima-gine thec enclosuîre to be divided int very lnar-o%
tections bv liospra te c grooves of tie fra:unc A, atid attend
te the effect on tuc index wlic thefi tracer passesw over the
ends of orme Of titeir sections. When tic tracer passe over onme
of thc ends, the index ivilecl revolves fortvard a distanice propor-
tional te tie breatdtli of thc section, niulûlcîd l'y the distanîce
of th;îL end fruit, tie zero line; as; i. continues its jomirne> round
tie enclosure, it reaches Uic other end oif Ulicnarruw .cctiui, axai
]n passll' ovcr it, the inîdex: %vlie revolves tliroughl a distanice
proportûoiial to thc brcaulîh of the section, miultiplied b>' the dis-
tanice of th:at end froni the zero Eiau; thc motion is, hsowever, now
backward witli respect te theo former, so f lat the cfiýct wiîli ru-
gard to the section is Usat, thc index vlicel bas revolvcd foriv.1rd

Uiogla space proportional to the diffuresîce between the dis;-
tailices of the ends of the section fromn the zero lino (tîsat Is to
say, the lengtlî of the section), nultipicd hy its breadth, whlîi
ks tic area of the section. And «as the sanie fling lixppens iih
legarda to cachi of the sections, ixîto %% Iicli %Nu hîaU conceived thse
ecloFlire to 100 divided, it fullowvs fhiat wvîen flie tracer lins made
a complote circuiit, thse sim of Uie furvrard aiid backwaid revulv-
isî« motion of flic indux lvheel is a fornard motion psroportiosial
tte whoIl are-i of thc enclosure.

Thiis liapponis witli regard te o rcmlsie~la~c itsslîapo
or lioecver irregular ifs ondtine, se Uî:t ini calculatisig un area b>'
mulis of the instrunient, we have oisly to imîlic a smai mark
ivitil tie tracer cii tic oulitne, observe the rcading cf the index
%vili, lend tic tracer along Uic houidary or the enclosure
tili it st-nin reaclies9 the sinali akaî again observe the rond-
ingoftihc index. Tlic diffTcrencc cf ictwo rcadisigsis te aica

lit priietice it lias8 bcen found convenieiît to mithko tic resîding8
give squire iicleeis, ilnti tlitittretht part of square ieîs
In dit; insîrunielit reprecsinted ini Fig. 1, a coipîluîc revolutiun
of the whiccl itidicates 20 suare iiicles, aud ini order to carry on
ftic inidicationis as liîr as 100 inciies, a seconîd toothicd wlhîcel T,
is placed, wo as to receive motion fromn a piliioun thei arbor ùf
1. Inin tniiiufieturiiig the iistruiont, the dsinisters of thte in-
dex ivliecds arc aidjiisîed so Usat tie di% isions mîay iccîîrately in-
dic:îtU squiare iichies, lîy tiying thiîe frequcîitly on the ondhine cf
Uni oblonig figure of about 100 sqtuare incites engraveti o1 a cop.
Per la.te. The diaincter of the whlct arc sliglitiy lesseîied lt
eachi triai, until at lcîîgtiî thei>, iiidicate precisci' Uro arcai wliieh
hiall previosi beena:scertaisied by mnuls of ver>' :ccur.îîe alun-
surements ivithi a stanidard seule under a microscope, tu be tliat
of tie figure csigraved on tlic copper. The>' arc diieu ready tu
indicate in standard square inîcies the area cf any 0111cr figure.

Itis fouîîd timat ii passitig Uictraceeroverlines obliquie te Uic mua-
eliine, tlîcrc is a sligit retardatioiî cf tihe index wsbeel, so th;itthuc
re.atlitîig is a vcîy litUle miore or lcss Uiami Uie truc arcs, depcnding
on the position hii wlich thec ligure is preseiîîcd to thse inistrumenit.
Thîis retard:îtion is ver>' smali, anîd practicalli> h.Lx dcstroycd by
turning thes figure hll round,. and again traciîig it and noting tihe

ara.he ellect of tihe ret:trdatiosi is now equel, and contrar>'
to, thiat ini thte first tracing,and Uic average cf tie two is tie truc
airea; aîir], tiis result -%vas futndt un experimelit tu be a1 little
more accurate titan thîe resuks cf very carefil smesuresîscnts
miade by seules and calctilations ini Uic ordinary inanimer. As a
practicai test of thc valuc cf theo Platoiieter ini tlîk respect, min
enclosure cf ai) estato plan ivas me«astircd ver>' carcfnlly by seule
and cadculatioîis. It ivas tien rc-nioasircd. Thei small differ-
once bctwecni Uic two resiilts svas an iiidlication of flic degrrcc cf
mmcuraecy obtained. Thei saine enclosure ias tdieu inoasiircd
twice b>' the I>latoinctcr, and flie difhiereîce bctween its; rtsilts
beingr ini hike mamier au indication of Useir dcgree cf nccnracy, a
cumnipxîrisoiibetwvci teto dilicrences gave tio means cf judging
of the acciiracy cf thec tie mne*liods. In ait cxperinieit, niade on at

3hiogle eniclosure, il happens sometiines Iliat titis inîdication is ini
f;ivour of fisc scale, almd somnetimies in f:îvour of the instrmemnt;
itit the aggregatc idications of a numrbor of expcniimcts wa.s;

ahivays fousid tu bc ini favotir of tic inîstruiment. Thlin, ini anl es-
tate iplanu cositaiiig 90 ecluvstires cadi enclosure being rneasiircd
separ.itely, ticrc was foîînd:C

By Scale. B3> Platometer.
Suni cf flic moins cf ecdi pair 740-92 ... 741-01
Suni cf thec diflurences ......... 27f9 ... 2-44
Greaitteat differcice .............. 17 ... -09
Leais difference .... -............ *-00 ... 0

Thsis aggregaîc is ini faveur cf Uic Platoameter as 279 is te 244.

Many trialis cf tlîis nature liaving cvmîlctcly biioit thse trust-
ivorûiiness cf thîe IPlatometer, anid it beisig cf great value ini re-
spect, to the saving cf finie, experimesitai xdteratiomis werc niade
in its foraiu, îvitlt the view cliiefly of doimg auay altogetlier ivitis
f lic retardation cf the index slicel in passing, crer oblique fines.
Orme of thîcîn is rcprescmîted in Fig. 2. In tItis the roliers, B3 B,
ara lcssened in diamete-r; usnd in" order to ma<e thie lessemiug
possible tlîey are riised uî oiiasiotmer pair cf mtllers, G G, instead,
of cemninr itu contact witli flie mapi. As Uic space representing
a square inchi on thse index vrlicel is inversly as the dianieter cf
fhc rollers, by fiis ineans thc dlivisions vere increascd in zâze, se
f bat thîey rcad ttiosssandtlis instcad cf Isundredth parts cf ain
incli. it iras not found Usat. adramitages conimensurate witli the
isicreased cxpcnse cf the macinea wcre obtaincd frei tbis fori.
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B~ut in the course of experinients it %vas discovcred ltit the
BIight retîîrdation. %Vas lesset-ed, anîd for practical >lrl>oses obvi-
ated, by giviii- a ccrtvin proportion Io tlae brcad(Ii of Ille edgre
of tu index wleel anad thé' teaisiota of Ille Spinags kI,-10011 inchà
to 13 ounaces). A conastrucion, ofiiv dil.rémimîg Ï0 fraitat of Fict.

i li sonie deîails, %vas tlaeaeftre adoptd hilis is rejare.eiatd
in l'le %voodcut, Fig. «]. 11) it flic Secuacl t'>iatlledl index %vheul is
dispeîased wiîl, nIe siîîlele index wlaeel bein.g iîîcreased ia diaî-
muer su lis to read to 50 square itclies, :ad iti place of four
tîtere lire oiy dti-e fitjetion îifllers. 1 srmaat of tiais dsrp
tion ]lave -li mactiracy amnply sulliciit for- aIl pi-actic:îl ptross
abolit double %1.1.t bas beell lioted abuve, :ad arc of gre:îî value
iii mirinr etielusuircs out aps, esp)eciailly those %vili [la ;ve

Very 1lr4.tdal;r waivy outiiaie.q, eflectiii- hoUa aut iiacraaue of accu-
racy and al great sa% iiug of lbu îduteover file uld nictlîc..

Procas for PristIsiir coflies or Pistl, Matertals, Larc, &r.,

Natu.rai Priaisag Proceaij.

L"nder tlîis terni, Louis Auer, of Ille Inperial iîiting Office
nt \'ieîana, lias pîateaîîed a~ proaeess iaientud by luîaiselt an cm»-
juctioti itha Mr. Audtrew% \VorriA-g over.icer of flic saîie

sîji'lihîa 1't l'or creating, by mens of the original itself, lai
a Swifî aîid %,lîîple iîî;îîuaer, laltes for prînîaîîg copies of plants,
inaterials, lace, enibruideries, otiginals or copies, contalinitag flic
mo.st dJicatu jîrofîxiidities or cle%-itians aaot to bc dctcctecd by

the humatiC &c.A amphe gîivg aa deseiiplion Of flis

exanlales coitst of ait impression frontî a fossil tisli, from aga.teS,
the leaves of trees, several plants, nmosse.% alg.e, anud thte îviîg of
a bat. Tliese are aIll printedl ia the naîtaral color of file objects
tlaey represeait; and iL is dificîîlt to conctive atlything itaure
rmil tltaa tliese produîction-,. 'flaci geaicral clanracter of the pro-
cess istold in tie following pithay inaanîer by Louis Aller, in tie
introductory paragraplas of lais ilatililletl

-Query-IIow cmi, in a fev seconîds, and ailnost ivitlîotît
cost, a plate for printiîag l'e obtaîiied froin aîîy origial, beaillig
a strikiîîg rccubaîcto il ia ecrv particaîlar, %wlttutit the aid.
of ana cengraver, desýigîter, gkc. ?-Slmziu-lf flic originaal be a
pl;ant, a Ilower, oir ta: inscet, a texture, or, iii slaoît, alay liféless
Oalject wlaatever, it is paasscd betiveen a coller plate and a lead
plate, darouli twvo roliea-s thaI are closely screwedl toget1aer.
'lle ortýii.al, Ilî illeans of tc pîressure, lea*veS ils iîul:l.r4 iM-

ivii ail- tspectuliar doiaie wliii ils îvhole stirface,
als IL t c-a the Iead pîlate. If thîe colors aie applied tu dais
stamped l.eîd plate, a., lu I)tuagll< a1 copperpinte, a cuîîy ini thae

tWi5t varviiug <'<'"rs ipari a1 btrikii.g eeîilc tu te
orgîa, i~ taiî--l bv îîîcaîas *of onme e;nui1é lînprtzsiara 4d e.îvlî
.1at Ifn reat iltumber of z0pics aie acqutirud, mîhiel îlae

lafo nit arroîîît of ils s0f(laess is flot Capjabe of fuariil-
ing, il is inrnîpd lu nae (of beill.g prillted :at a 41 îapacî

«,u o alvaîaized in as of being' wurkei t oitI'le
piress, as titiany, Litavs:as !ics and th1( Ue imnpres~sionîs are îakcen
from fliecrty d or *. lv.aîîi7.e plate iîastead( ai froui tlic
lead plate. Whiacî a eopy of a unique objet-c, mllidli catitiaiî bc
subljcctedl to pre.ssurc, is to bie allde, the riiti ast lie
coveied iti dissîîlved giatta pereffa; içîtich forai of putta
Percha, %vlacia rcîuoved front thae originial, is co.vcrcdt îmitI a

solutio of silver to render it avaalable fur a matrix for galvnaic
maultiplicationi."

This proccss is mlso applicable to flac purpose of Ob)taiîamglr
iîiItprLssioius of fo-Ssilr, or of dIe structure of lit agate or otîier

stone. Ili a ll thae v:îrieties of :îgaate, tlic varionis layers have
différent deî'sof lialiîess; Ilellellre, if %ve tak-e a sectiona of

-. a1 tagate, :a ex<pose it. Io tlaenactin of liîaoric acid, sonie part.ï
.arc coaT<ided, :and otliers iaot. If iiak as ait once aapplied, i<2r3
beautiful inaplressiosîs atti lic at otate ohîtaliacîl ; but for pîrintiîîg

aviitunaber, electrotype coies airè gbt4iliaed. Tlaese irlill liat u
lireeisely thac laracter of a.it cîelaed plate, anad arc prititil froni
ili tie ;irdlitiary maaîluer. Th'le silieiotis imatioîas of fossil îad the
stalle ia wlaica thiev arc iaîabeddcedl miay ia like niaer be

i aetcd lapont by acidl; anad front îîaeze eitlaer stcreotYlled or ece-
lrotyplet copies are olitaiaaed for printiîig froîn. W'e lcatt lIt
Mr i Jradbîaav, of flae fiit of Bradcbuiry and vitas availed
higiiîself of tiais, iîtitoa, ha lat lie is iao%% prepariiig a1 series
of Botanieal sip'!cimetis for puîctaî-otlît, very shtartly,
flic public NNill be ia possessiona of exaliales of ilmis beautiful pria-
eeS. If, is îaot aî littie sinualr laî thae îvorkers in Geranan

t;iliver anad Britaliatia Ilietai, uî ltuîgaî, htave for sotue intai
hieeii it thte laabit ai oriaaieaatiaîg the suafaces of thiese nietîs

lIbi Ialaciaag- a piece uf lacee, no inalter laow delicate, bctwceea two
jlitates, and p.assing thlese betvenat ralers In Illis %%--.I every
flbre is niost faitfîally inîpresscd ulloil tlie nietal. We a.re, liaI
aw.irc, hîowever, tla ivattenilits tu pr;tb froni tlaeýse implres-
sionîs have yet bet-ii inaide :ît Birmîinghami. lThe value -,et 0it
flac inveniona by the aauthor may Le jîad-rd liy the fuiluming
parxagraffla:-

" Russia lias given up J.icobi's application of thae Galvantoplas-
tie iii tile year 1837, aîad Franîce thae D;agîaerrcotypc) for geiter-il
tise ii lte yeur 1830; Austria lars ilow furfflslied, a îvo£(rtily
pendat to fiaese( lio invcentionas."

Ou la g Cog&î,,,nupttofl<u c)r te~.x~r,îeii %iti Jttktst'M
Patrait Plaîmate. lIY Mr A raer.0

Thie autaur statcd ditil, h.as ilot ùatcnded tu cler unt Ille
varioaas t1acories %w hiei h ebeun :advaliaed 0it flic subject; oa
to discuss tie anîî i eations beftire tie public, Slill ies to

briu fowar :uv xew teory. but ta ic "u resulis of fabx -
hulte ivorh-," iin "a bîmcccsý.sfîal iitteaîîîat lu rernove thae sn
nauisanace fi-uni an eNCiaulsiIt bîidaxa ba ewcry :1ia'l li ai gbur

llaod. IMess. Truani;ui, Haîthàui', Bil\ll & Co. lmad tricti lioý t
of the plains ulaich lirev-%ious to 1847 grave rc:asoiiable liolus of suc-
ces:s. li 1847 flime %vier'.s :attenitiona %vas first drîwma o .Jttkes'-,
piatent flaiaace, %Itiilà caaîsis'ted ua a sîrulqg cas-irma fraiamo ot Ille
full midtla uf te (tîrîace, anîd aibout tirce feet haiige(r. 'flic

f iruz bats vvcc îh coiuutcw:d togcther, furinitig, wlieia çonipîcte,
an it etllus cltain, and %vert- *).,du tau e I routad a driitti,
plat-ud at c.acli untd af tie fane, Tlae frout of tie fr.înîe ias
ptro% ided N% uîh a hlopper, iii vhaich thte futel was Pl-leed, and. a

fiarituace door, %viaicli îp'aiied t'erî;lIy %v itha a %vorial atad pilion.
IThe liciglat tu whlicla flic door iras r h y lleUi stoker, re-u-
bates the satppîy of co.tl. %whîicli iras carnie ilito Ille fire by te

gr ing)l ttiq, 4) <f tite bar. miis pi.ît w:as rilrst aiîpliea tb att
caîglîe boler-a cvliaîdricil oîae, %iaîl tvo tte-îtig a 0
liorse: pouer vnginc; and liaatig bren scesî1 il. %as adiapîeed

* St p~~ 3.. (. ErttaUic .otloa .ttaeaa±ett.Frolit the Litlduil Aâ'jali.UtI..
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to a second boiler of Ille sanie kziud. Ili the saine yecar the
probabiiîv of ils suciess limier a iaeigcapper %%as dsusd

There %vas nîo doîîbî, frot the l'ur1ner exliueî. s to ils
capîilities fur raising sîcaut or fur ev'aporatiuîî ; but %vitii ai

br-I)eilîg coppcr prjot isl-iot land tu be inade foi' a process in thte
lnatilctitre :tliilost pecutiar t> ii. The contents of the cojiper

have to be îîirîed out sei'eral tintes iii the course of il breNwiug,
retaderinir it i'cessary to"i banlz upj" the tire tlîorouiffiy, tIn lîrtect
the bottotu of the copper, inltil rctilled %itii 'i'ort or miter. It
%vas; fecared that the nachitiery %%-oui interferc %viîiî titis beinoe
clotie ellictuaally: h %vais tried, anud witii te saine Sîtccussais %vitii
the ste:un boilers T[het remaimder of the eopperz; antd boiletîs
%were aferwairds.iltered. 'llie total cost of the t'ouîitecti futiaces,
iueluditîg brickwork,1 iatd beeti about £:J000. 'lie COnsurnp.ll)
flou of é'oais ii bte Lstiîblislttteti vas 6000 toits lier antimalîi.
Tite savitig iu tite coul atecoutit, sitîce the introduction of the
patent to July Ist of the present year, ha-d been £8338, frot
iviiikli muust bc dedueted for casutalitie-, anud suid(ries. saLy £350.
Tite atbove eConolutuy lad iiot ariseai froin less wveight of fitel
consurncd, buit owvitîg Io UIl SeelingrS or dust of coal only
belig requircd for tîe furnaîces. It wobdapa t i-tsgi
thtat the wcar atid Lear of a machine, aîpil.ret-Itly se C'jnplicatcd,'must exeeed the expense of te coalition fixed bars. Tis,
lioweî'er, had not beeta foarnd Le be the caîse, atad iL need not be
so if ordittary cire iere civen to the maichitne, id -a periodical
examiuîtiot sîtiei ais any othier machine otf qual vaine aînî pîro-
ducitîg equally important resits %would recelve. Nvitiiin Uie
hast %veck a set of bars, wii liad been iiiaise sitice Maiy,
1849, iatd beeti retîewed, for te filet tine; nitd tlhrce-f'ourtlis
of the nid bars, were beimg amaiaii îîsed for aniotlier furnace,
wlicre the bolier %vas of iess- importance titan the oue frott
ivihiîih ey have been removed.

ol1k pariiag aise Baine betscea tas" Assîaii allait Vegetttc
orgalliellsî lia, Sît later.

1h' ROBaEwR WT tNT,

Ili the pubiislied notices of rny experiments of 1849., to main-
talnt te balance bêtwueen the aialt anid 'segictabie r.itil
in a coihied atnd liiîed porhioni of ivater, the fi et %%ias
detioîstt-.ated,tlitait iu conse.'quence of tle itaturail decav of tle

vegtatonitssubequntdecompo!s':i)tu:anud the inucus--rowth

ivulild fecd uapontti uie.ieyitg 'seget.u:ion atid tiaus litevelat the
accuutula'aîu f tiît'sc de'strt'iive jîrodncs-a ftntiotî niut aId-

nmirably perforauîed by the vsairious species of 'su'atr-sai-siel
balance was e*ip:îble of' beiîîg,- cottintottslv- naintaitaed wititoîtt
thec slUghîest dît1iculty'; and 1 inaîy :îdd, ihait tige exîaerillietai
proof of titis ]las ulo% beeti caarrlt'd on, in a sînail tuîk ii te
litrt of London, for the laist four y-eir.. and a1 Itatf, %iiout atty
chtange or disturbutîce of lte i';tîer; the ioss w'iicit taîkes placea

bys e'xapcaaioîi biig nmade nip by vain or dibt'iiecd water, so ais Ico
avoid atu:, grea-t ilercase of Ille mtinerai ingredieruîs originaliy
preaaent. IL foiiows thoen, ais a maturai deduction, front aile site-
cessçtil dettaoîtstr.îîion of tiiese pretises,-, duit the sainle balance
shoid bie capaible of hin-ît est:îbiisied, under in.%logôlis ciri'ctiit-

stanuce, lu sea %sîate'. Aîad it a palier pubiislted ln Iatuatrî',

* ~ ~ ~ t toîaaa huvlii i lemra by the Author, Iî'aviiig beczî renad
lit thse luuit Mceuis of thse Bi3tid AoeiaîUatoii.

1852,t I stated fuat I 'svau, ait tlat Urne, 1".Iucaupltiug( the saine
k'itîd of arrantgceent wviîhil au ottiîed portioni ot' seau %waIlei', cmI-
pIo3'itg sonie of' ite gteetî se.u-'sveels fur i'le veseî:blu mneniber

of the ciîck', antd tho coalitiotn Ipriviîtikle aus the rej)reselitatise
of tue wiiter"sitail."-

T[ite sen %vater %viîit wiii the exuacrilîtents I arn abolit to
uiehii 's'ere cuanducted, vats obtauiîid tJiiougli bte itieditan of otie
of the oybter-boatsg a£ the Bhiilgsgaîe hsttarktantd 'ias
taiet front te miiddie of the Etulish <;Channel.

My first object wsas to ascertait the k'itd of seat-%eed bost
fitted, limiler ordinary e'ruit'uu',for keepang the N'vatte lLar
anîd swVeet, anid iii au suficietly oxy'genaîted suite to sustaini aii-
tMali ife. Aisid hiere opinionts %verc ut vsariantce, for otte nttaut'aist

t'riu.'id witiaa 1 coîsited. advsised anc ta> empioy the Riliodospertus;
tlici' staîted tuatit h 'sI' impossible tu uake te red iveeds

iasw'e' te piirpose, as lie liad txied thitet, uîîd strottgiy recoint-
hîeiided the olivîe or browti coiored Aigze; wiîile, aigain, otliîet'
tito alît ttat 1 siiould be miore success;fut witit iose witihil lind
iii ti.eory litis ueîtgested tliiettlvîes to my owti mmnd, nameiy
to Cliiorospernis. After inakitn' numerous uansut'cessful ex-
perituienîs wiîi boti te brown -an(iîd red 's':rictics of Agze. .1 %vas
fuliy coavinced that, uxîder ordinaîvy c'rcurnstauces, the green

'sveeds ivere tie best adapted for the pttrpose.
1111f joint itaving been practieuiiy ascertained, and saine god

pieces of the J'tcrontorplt« and Ulva 1ati'siaaia ini a lieidulî
sImle, attaclied to nodules of Ilint or ciaik litmîiugr beezi proctîred

fro the shore near Bromidstmuirs, seu'eral liv'itn' animtali suibjects
were iaîhroduced, tocrether îî'iîi the periwvitkic. Cb Everyting pro'

,gressed satisfaîeîorilv, anud these ail contlntueul ia iatelthy andl
lai'eiy conîdition.

My flrts trials î'sere cotaducted ii otie of the sutail tanks witicit
liad beenti sed for frcsli waîîer; but «zs il was xîecesary, duaing
Lte iiittsuîccessfitl experitîtenîs %witl the browni and red sawes
t0 ait-ute id rite te waler, wiaici iad beena retidered foui
fi-uni die quantit3' of mîtuus or gelutittous imIter genierabed.
diring the deray .)f tlivir fronds, util the w'ioie liad becoîne
oxydixcd, anîd bte %rater rcitdered cear atid litted for îtotiter
exîlerialent, it ivas, tierefore, for greauter coniciietice, retrn>ved
imîlo au sialloîr erter iat auid covered witit a lai go gIlss siade
to iîrotect the surface of thte water, as mucli ais posssbie, fronti
te duast anad soot of thte Lonidon it aiosiere, auid nt te sante

turne inîptde the evaporatiota. Ili titis vessel tlion I liaîd sitcceeded
perfectiv in hzeeping a large utumber of bc:iful living specl-
mencîs ilu a liea1lhy contditiont Up te te clos of 1852. 1 tlterefot'e
gave itstrtictioats for the inakiuîg of a sinali tank, as a mutre per-

antit reservoir, aîad one more ad.îptcd for ca' r. iat- oti my
obset atioiis antd livestigaîtions oit te ecotomy antd limîbits of tite
inliabit'îut-s

Front theo experience I hiad o'etaiitcd( in my cxperinienîs w'itli
te fîe-shwaîter tank, 1 wius induced In modlify slightly the ton-

,,trtctioii (if titis ve'ssel ; titits, ait teé batck, or part towaLrdIS the
liit, the fi'atiii -v'as hilleti wrntl siaite in te sine way ais the
endîs anîd bottotie; for 1 land foutid tit te glass origin aiiy em-
pluaved, vsery socia bocamle eovsercd i'sith a confervoid groiwtuî
winich taîd aiutantpleausin.g appearaacc ho the eye, aînd lu conse-

quu'tire of %riticit 1 ltad beeco buiged to paitit the glass on the
exheritir, ti> lireu'ent titis ar~stîfroi 'lncteasîtie to ton g!enit muai
extet.IL wn 'es auso alita tn:aturail motde oif iliuintiott, aiS aul1
te lig-lt put m s tuîrougui te suîrfaceof uth %tvatot'. Tite

t' G7aia'dettrs' Ilotiiiczl Mag~az7iau:e tutid Gardena Coaipan'aioii. .lûiuiar3,
1852.
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front towarcls te rooin anid tic observer îva.s caiîstricte*l of
plt. ts Ue 'trhtahe I>ei set li a stouit frawewrork of z.inc,

andîc Ax-iîeilte<i witî iiot i., ki unrder tie italîne of .Scutt's
cenîctît, and whlicll I. lave ftlund ta iiitswier- tîe pulrloso niust,
adnrirably. Vittii titis tank wvere arraitged severat large pieces
of rock-tvork, ttirovit ixîto.inî arelied furitt, and oter I«imtgî,ileîîts
%verc ceineitte l i places ag.êiist the blatte at Uie backz and endcs,
anîd at parts atlon- tlic wuîtcr lie, so tîtat the creatures conld
hide tîteniselves ait pleilsure il : short beach of pebbles was atîso
coîîstnicted li Ortle-r that slîallow %'tater cotiti be resot teil to if
dcsircd. Tite wthole3 tank Nras covertcd %'t ith a light grlass shtade
ta keep out the dust itnd retard evajîorarion. 0

Witlt the sen %vater obaineil lit Jaîîti:trv, 1852,1 I hiave beeti
workiîîg %vithout cessatioîn up) to tic preent tinie, a atî n id
aeratineg svhuen it becamte fontIdtîrîitic the lîtisuccesinl experi-
iicnts On tIre sa-tedbat silice tiemi it lias becti rarely ever
disturbed; the loss whlieh take.s hilac( front evaporatioti beingr
mnade up, as before stated, with ran or (listilled ivater.e

For a considerable period, nfter caîînmeîîingr tescexperi-
monts, I iras nirtoî tiouibled ta oLalin living subjeets ii a
lIcalh). conditioni, but having ailudedl to titis, and file suecess
of nîly investigationis, iii a siit t notice aîîpeîîded ta a palper
pîtblislîed in ii e "Atîtals of -Nattirai listory" for October, 18&2,
in)' friend, 'Mr. 1. Il. Gosse, wthio %vas iliet sajaurning at 1îfra-
combe for bis bealth, oflt±red li Ulie kiîdest inatitier to su1)ply
ine %vUthnmaterials, and front thtat pcriod lic has always inost
lieartily reýspoîided ta niîy Nyaxîts. 1 t nînsi. liot bc imagined for
a motntt that the beautiful er4eatuîres I hiave tinis received have
aIl becît preserved alive or always quito hîealthy. In exptr-
nkent:d inivestigratiaons titis woîtîd be uîtreasomiable ta expect, as
tîto vcry faie of experinieiitiiîg iniplies a disturbatîce of tfile thon
state of tinglls. flesides wvich, Ironi ivant of a sullicient, knowv-
Iedgc of naturil hîistory, front waiît af forethiotglit, axai experieuîce,
and other causes, I have hast mny very lite specitnis; and as
tire detail of tese lasses may prerent, the occurrece of the like
aîinoy:ruîces ta athters, 1 shahi veniture ta occupy your finie for a
short period ivitir tîteir history.

MiY greatest los arase frontî to grent anxiety ta transfer tlie
collect:ion I îaîd preserred in lîitlîy condition to ta enid of
Decemuber, 1852, lîtto t îiew tank. As soon as it arrived
flrom the in.,kcr's 1 hast lia tinie in introducing my nrînieroîis
famiiy ta Ureir îîew abodo, and dearhy 1 paid for îîî, preipitanry,
for an tIre tîcxt tliorîtit 1 foutii nany ofimny mnust beautiftil
specimens dead; fins I hast two fille Ilolothitriats (El Pc» jactes),
a sntahi frecldcd Goby ( Gobizis 711inulis) a be.ltlùfll litde Pipe-
fish (Sytugtms liatibriciformazis), and several otei-s, and on
opening tlîe door of te case tire caurse af titis martahity Nyas at
once cvidcnt,-an iridescenît film af oily iniatter wtas floatimt«" ou
the surface of tlte ivater, arisiîîg from filc paint 'ti Ivhtich tte
anguhar joints and edges of flic snîahl tnk hîad been colorcd not
hiaring became suoeiciently hardcîicd.

Anothier source af Ioss arises front the severai creatures attack -
ing and devoîtring cadi other, and thîcrefore it becomes at point of
great importance-aîîd Iighhy necessary ta bc carcftully observed,
where their prescrvatiaîi is ail ohjcct-ta ascertain whlat
varicties niay bc safely associated in the sanie tank; as, for iii-
stance, I have faund thit tic Shrinips, and Praiwmîs attack, attd
very soon devant-, ail the lairger vairicties of Corallines and Plol-ps.,
SabehlaŽ, Serpuhie, okbrs Cirrhîipeds, sanie of tie Aîinelidl!S,
rmany of Bivalve and Untivalve Mollusks that are unprotccted by
an opercuhuni, or bave no power of closing their valves. Th~e

inîstances wlîil bave cone uuîder niy owil lîncdiate observation
have beeîî flic destructin of the PhOb: dlucty/Il, saricat'a
rtyosa, Cyprira Ervolpaîî, antd secVeral specinti.lîs of' Sabelize,
Seîpulie, L'oryn sesidis anid ilnaity ailiers

ithe coinnmon Crab (Cancer M~ae)is likewvise a most de-
structive agent; andcile trie (if theil, i Blennies, Gobie,

&C., are u inosi. voracious, ulvnigail the varieties of
Cirrlîipcds, Corallines, l>lpAîîîelid1ý, &c.; thiey %vill also
atso attack the -,lîritits and< rws and eveil seize tili thec
horns of'the 1 îerininkle, %Vile thîey bite. If the ilioIIusks do
not, keecp a very firn 1101(1 of the rock or tank ,idee, tlîey are
rapibly turned over by thcse lî ont their backs aiid lie help-
h...sly expnsed tu tlieir atc.* It is doubtlcss their ,eeking
foud of' titis hind ichiei canues thiese littda fi-à ta be su generaiy
fuund iii the sliîallo.tw rock- pools of the coast, iI coîiseqîieîie of UiesL
ravennous propeusities I have been obliged tu i-st.alulisti several
sinal tanks, anîd iîniitiiun rock-pouls, su as tuseparate these Varions
depredators frontî e:icli oihier: Uinis iii one I have varicties of
.dctiaia, shrilips, Nui,îeiIloludnîri;s, and Saine Anmie-
fids; - in al ,econd flic rock-lish, as flic Illenniies, Gobies, Cotîs,
with Crahs and Aciuîoei; lin a tliîd Corallines, Aitnchids,
Polyps, Rock-borers, Sabelloe, Serpulve, llolothurias, and

Aatîrcurions instance of loss 1 Ina), detail ivhiih h:as quite
recently occurred, and whichi nay prove interestiîîg; it tas nit a
snîall rock-pool containing tilenniesq, Gobies, Crabs, &c. 1 iiad
proeureti two live ovst.ei-s or the purpose of feediing my milliter-
us sinail fry in tese Vivaria, and oite of these lialving! jirovC(

amplle for the purpase af one meal, te ailier %vas placed on the
saud4y botoi; ot file second day after this, flic oystcr itrus ob-
served to have opetied the valves of ]lis thell to a great extent,
wthich wtere aifterwards secen clostd, but a small Goitis Niger,
inhabitiuîg the pool, ould no whero bo sccu. Tfite day afier
titis the oyster Nvas opened for the gênerai feeding, 'vialoi
%vititin tie sheil %tvas found the unfortunate Goluius, quite dead.
Wiiedîer titis little gentlemen lind been attracte(i witln tic trap
by curiositv or the ciliary motion of the oy.stel, h. is impossible
'tvith certiaintv to say; but tat lie mnust, hae beized oit sunlu
senîsitive part of tie oyster is maie titani probable, su as tu hlave
cansed sucli a r.ipi(i closiîîg of flic sheil as cauld entrap so active
a burgiar.

Another important point is flic gr-avity of the sen, 'trater; this
shauld bc very careftilly regulnîed, for it mn bc borne in mind
tîtat maîîy of tic marine creatures are supplicdl by a permcasion
of ivater Uiroughi their tissues or over titeir delicate and beautî-
fuI organs. Tite specifie gravity slîoîld flot risc above 1026 at
60' îalîr., and a small hîydronîeter sliauid be introduccd ntslîort,
perinds ta ascertain diat tItis point is flot excceded, particularly
clurineg tîte ]iot rnonths of sunîmer. 'fi'c reduction to thiF
gravity cari bc remîdiiy effected by flic addition of raia or dis-
tillcd water. Many of tîte creatures ivill of Uiemselves afford

* Sincc the rcading of this paper at Hluit I ha~vc received a Blenny
of larger suze, being about 3 Ir inches in length, and althaugli it bas
becomte so tntme tbat il, tiii aiiow itseif to be touched by the hand and
takcat its food froin tie fingcrs, yet ils destruîctive propensities are so
grcftt, titat it very soon kilied four srnall Crabs ; and ta wçae three
othcr8 of ratiter a larger size, I bave becît ohiiged ta remove the Bienny
te a rock-pool iii assaciitiomi tvitlî ls olwn species and a fcw .Acinioe.
The oniy refuge the poor Crabs imad un~s ta bury themselves in the
sand, and wliîcicver tlîey atteaîptcd ta mure out of titeir refuge thcy
wcrc imaicdiately pounced upon and oniy escaped by burrowing
rapidiy again.
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indications of tis increase of (lestiny; some of the Actinioe wil
reinain clused and become coated withi a white slimny covering
within wbich tbey remain for a lengili of time, and if the
specific gravity of thie wvater be lowered this is very soon ruptured
by theirbexpansion, tbrown off, and the tentacula beceme seon
extended.

Ail putrescent matter or excess of food or rejecta of the ilctinioe
should be carefully removed frorn the Nvater, as the noxious
gaseous coïnpotinds generated by tl•e decay of such matters appear
to diffuse themselves rapidly tbroughi tbe water, net as a virulent
poison, and speedily destroy the vitality of the occupants. Thus
niany beautifuil subjeets w cie Jcst iii a few hours froin the intro-
duction, into a small glass jar of a lar'ge Pecten sheli, encruisted
vith corallines, w'hieh had become loaded with putrescent inatter
by a partial submersion in a foui muddy bottomn.

Great caie should aiso be taken in moving the Actinioe, tiîat
the foot or sueking dise with whieh it attacheès itself te, the rocks,
stenes, or rnud, be net injured, %s, w'hen this occurs, they rarely
survive, but roll about without attaching themseives, and gradu-
alIy waste away and die.

\Vith these exceptions tieu, everything has gene on very
satisfaetorily, eare beingy alwvays taken net te overload tAie water
wvith teo large a proportion of animal life for the vegretatien te
balance, as whenever this lias been ina(lvertently attemipted, the
water bas seon become foui, nnd the whole contents of tlîe
tank, both animal and vegetable, bave rapidly suffiered, and it
bas required serne time before the water could be restored te its
former healthy condition.

In one of the numbers of the "1Zeelegist" of last vear, I stated
that besides the Ulvoe, Enteromorphoe, and Cladoplîoroe, I hiad
found the Zostera marina a very useful, plant for exygenating
the sea wvater; but this observation has reference only te the
case of a tank supplied with à greurd wbiere its reets wiIi find
a sufficiency of food for its grewth, as in a clear shingle or sand
it soon decavs; and it should be associated witb such animais as
deligbt in a ground of this nature, as many of the Annelids,
Crabs, burrowing, Shrimps, &e. There are several interesting
observations wbich have been made from time te time connected
with this sulject, which I boe te iay before the natural-history
world as soon as I ean find leisure time fer the purpose.

Sang's Platometerg or Self-acting Calculator of Surface.

In this number we puNlish a description (see page 305), ae-
companied. with plate, of an exceedingly ingenious instrument

for computiug the areas of irregular figures. One of these in-
strumnents has reeently been imported from, England for the ser-

vice cf an engineering establishment in town, and we have been
favoured wvit1î an opportunity of examiiing its meehanismn and
testing its ac curacy.

By the usual and well known mnethiod cf dividing the figure
1be home-asured jute a number of triangles or trapeziums, care-
fiiv iscertainîing tbe base and altitude cf encb, and taking the

sîîîs of the produets, the area may be diseevered with great ac-
cnracy; but as it is necessary te revise the calculations several
tinmes, beth for the purpose cf obviai ing fanît in the aritbmetical
part cf tbe work, and in erder, by tak-ingç the average cf a few
independent ineasurements, te inerease tbe probable accuracy cf
the resuit, this method cf calculation, e-specially wben tbe figure
is irregular, entails a considerable ameunt cf labour cf an irkscme
'kind. Attempts bave been made te avoid tbis by cutting tbe
figure from, tbe sheet cf paper, and weiglîing it in a delicate ba-
lance agyainst weigbts, consisting cf part cf tbe same paper cf de-
terminate sîzes; but this method-at first sigbit simple and prac-
tical-is rendered cf little use by the impossibility cf obtaining
paper cf uniform, thickness tbreugbout the sheets, the variations
cf tbickncss, and hence cf weighit, being greater than the amount
cf errer that couki be allowed in the resuits.

The piatorneter indicates the area cf any figure, however irre-
gular, on merely carrying the peint cf a tracer round its bound-
ary; and, besides the advantage cf net injuring the drawing, it
possesses that cf speed and accuracy.

Frem the peculiar construction cf the instrument it is appa-
rent that if tbe tracer be moved forward, it will cause the index
te revolve, not simply in proportion te tbiat motion, but in pro-
portion te tbe motion cf the tracer multiplied by the distance cf
the edge cf the index wbeel from the apex cf the cone; and that
the revolving motion cf the index wbeel will be positive or ne-
gative, aecording as the tracer is carried backwards or forwards.
Hence, if the tracer be carried conîpletely round the outline cf
anv figrure-on arriving at the end cf its journev, tbe index wheel
fll showv tbe algebraic c f the breadth cf tbe figrure at ever

point, multiplied by the increment cf the distance cf the points
from. the apex cf the cone; that is te say, the area cf the figure.

As pointed out in the general description cf the instrument,
the exact ameunt cf any errors ;vhichi may arise fromn imperfec-
tions in mechanism. or adjustment can easily be discovered, by
simply reversing the paper nnd moving the tracer a second time
over the boundary cf tbe figure; if the resuits cf both trials be
alike there can be ne errer; but if they vary [the errors in oe
case being positive, and in the other negative], an average be-
tween tlîe twe is tbe exact area cf the figure, and is more te be
depended on than the results cf measuremients made by scale and
calculatica in the usual way. A careful operator, iin using the
platometer, will always take the average cf two tracings as de-
seribed; but wben be experiences the rapidity with which this
may be done, he will find tbe trouble as nothing in comparison
with the harassing labour cf calculatiing by scale and muliplica-
tien.

Sang's Platometer, like miost other really valuable inventions,
possesses great simplicity cf construction, and is net liable te get
eut of eider with crdiuary care.

It can be ordered fremn the inventer through Messrs. Hearn
&Potter, ruathematical. instrument makers, Toronto.

310



1854.] THE GREENWICHI OBSERVATORY.31

The Grecnwich Observatory.*

The Annual Visitation cf the Royal Observatory teck place
on Saturday last, wben the IBcard cf Visitors inspectcd this
national establishment. The Astronemer Royal, in his Report,
states that hoe trusts te, be able te report at a very carly date,
the conclusion cf the very important operatiar cf' dctcrniluingr
thre longritude differenee betweea the observatories of Grccnwich
and Paris.

In bis last report,, Mir.Airy alluded te the ereetion of a time
signal ball at DJeal, te ho droppcd every day by a galvanie
current froin the Rloyal Obscrvatery. The baîl bias now been
erected by Messrs. M1audsiay & Field, and the galvanie ceon-
flexion with the Observatory, through the tclegrapbi wires cf

the South Eastern Rlailway, is perfect. The aut, matie changes
cf wire communications are se arranged tînt, w-heu the hall at
Deal hias dropped te its lowest point, it sends a signal te Green-
wich te acquaint Mr. Airy, Irot with the tiiîne cf the belginnmîrg
of its fail (whieh cannot be in errer), but withi the fluet tirat it
reaiiy bias fallen. The bail lias several tinies been dropped
experimentally with perfect suceess, and sonme suraîl offic-ial and
suhsidiary arrangements alone are wauting for bringing it into
constant use.

No step bias yet beema taken for the galvanie deterarinatica
cf the longitude cf tire Oxfiord Obscrvatory, but tire îaecessary
preparations witbin that building are 110W coînplcte.

The normal dlock, witb its small adjusting apparatus, bas
been in constant use. It drops the Grcenw ichi bail and thle
Strand bail; it sends daily signais along several railways, aird
it maintains in syînpathetie movenrents varieus dlocks by
galvanic currents. Amioag ether dlocks thus moved, one as ir
the chronometer-room, one at the Ohservatory entrance gate,'
aird one ut the Soutlr-Easterîr Railway offices, Lcndonr Bridge.

Tire barrel apparatuis for tie Aincricaîr maîtbod cf transits,
bas been praeticaiiy broughit into uise, irot, howcver, as Mr.
Airy states, without having met witla a succession of difficrîlties
wbicb bap)pily bave becîr overcollme. Stîli M r. Airy consiuiers
the apparatus troubiesomie, consuinin- nru(h tinre in tire i
vanie preparaticîrs and otîrer details. But its higb astrononriial
merits cf general accurucýy render the aîithod very far superior
te the former mode cf observing by tire oye and car.

The beautifuil svstei cf reg-istering, magnietical ant i eteoro-
logical chranges ty iracans côf phlot"oïraIpliv continues te be
empioyed, aird efforts hrave becii mrade to niultiply copies cf tIhe
Phetographie Registers. After aiîany experimuents, it w-as
found thut, by the algeney of' sunflighit upon the back cf' an
original phctograph, wlrosc face was pressed closcly, by inleans
cf a glass plate, upon proper photographie paper beo y, there
would ho ire difficulty in preparing niegative and iirvertcd
secondaries, aIlJ, fr-oan theiri, positive tertiaries. Tirus, beyond
the trouble whiclr tire proeess ixîvolves, M-Nr. Airy anticipates
that it wiil ho easy to nruitipiv copies to any extemit w-hidli inay
be dcsired.

The chanurres aniong tire Observatory inistruments have been
so trifling, during tire 1n)st ye;rr as not te require riefinite notice.
A fire-proof rooini, for tire preservation of valuable docuniemit-s
Nvili shortly be coîistrîactcd, a stria liaving1 beeni grarrted by tire
Adiîriralty for tirat pupoe

JUnder tire licad cf IlGeneral Reinarks," the Astroniomer
iRoyal thus concludes his iReport :-"1 The past ycar hias, on the
whole, bccn feit as a laborieui one. This lias arisen fromn accu-
mnulation of several perfectly distinct causes. The order of
our printing lias been disturbed, and this bias produced great,
disarrangemeat of ail our ordinary daiy work. The establish-
muent of our galvanie systcm, and its application to Arnerican
tran1sits, to public tiniie-signials, and mocre especially to the
longitude determination, bias causcd to tire establishment in
g(enierai, anîd to inyseîf in particular, a great consunîption of
tiare. The preparation cf the Ubservatory Ilegulatious, and of
the description of thc Transit-t'ircle, and the closing of the
business of the Standard Cnumission, bave required a great
amrant, cf writing whichi could be cntrustcd ttm no one but
mystif. 1 îay con lidently hiope that in the next folloming years
severai of these causes will not be iii action. Still 1 arn im-
presscd with the feeling that the streiî,gth of our establishment
1.5 now loadcd to flic utrcost that it can bear. A,, brief rcvicw
of the progrcss of the science of' Astronomy and of the arts
rclatcd to, it will show that this mlust be expected. The number
of known planets lias been largely incrcased: and I cannot,
tbiiik, that iii this National Obscrvatory the negleet of any one
of the bodies of the Solar Systenr is permissible. The Amer-
ican method of transits adds to our labours; but it appears
likcly to contribute to accuracy, and it will give facilities for
the record of' the observations made at other Observatories,
upon our registering barrels; and if thcse advaxrtages are estab-
lishied by experience, the inethod nrust be maintained. The
public disseinination of accurate time brings sonre trouble;
but it is a utilitarian application of the powers of the Obser-
vatory so important that it must be continued. The galvanie
deternrination of difference of longitude brings with it a mass
of work in negotiations, in preparations, and in calculations;
but it produces resuits of sucli unimpeachable excellence, and
of sncb value to astronomy and geodesy, that it mnust in any-
wisc be preservcd as part of cur systemn. Time is consumcd
in expcriîarcnts, for the improvement of our photographie pro-
cess, anti in mleasures for the multiplication of' copies; but
thiese are worthv objeets of attention, wbicb it would be wrong
te eîct Ail these arc additions to the labours of the
0bservýatory as tbey existcd a fcw ycars ugo, uubaianced by
any corresponding subtraction."

Notices of Books.

TuIE B3OOK Or X4.TURE, anI clementary introduction te the Sciences of
11n-sues, ASTRONOM1Y, C('IITSTIVY, MINERALOGY, GEeaceY, BOTANNY,

ZooLeOY, ind PIîYSîeLooY. ly FRnm-,i.iciu SiioE-DLERI, Pîr. D.; trans-
bîted froin the Sixth Germnan Edition, by IIEnRy NIEnaLoCI, F. C.S. ;
iliustrated by 679 engravings on wood-pp. 691, 8vo; Philadeiphia,
Blanchard andi Lea, 1853.

A vcry coniplete. and exact popular exposition et Nattural Science:

3-cil printeil, w-cil illustratei, and supplied with a, vîrluable and topions

glo.ý,sary cf Scicatifie terms. The Book et Natur-e lis iret with au

extensive cireiulatiio't in Gerany and Engla0«nt. andi is not only iveil
'utdt lchtie choûls, but is pr it-ti"qlv te 1) recenamcended tu

tîma;t anmncions0111 clas.j whcse ,ccupattions tic net perilit thein te levo-e
ii large simare cf titeir tintie te bocks. We tan imagine ne better ceoi-
pandon Ëor the winter eveniflg stnuly et' intelligent farmeî-s, anti none

which will he se coastaiily fniishqled with practic:rl lessens and exam-
plesu la their daily walk1 et liF-'.
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Tfirs ANXO-.%'.%IEUIICAN A.z .iîcei & Co., Tforontîo.
Tfito fîr2t nusnber ofti tirefi %oliinic of tiiis wil-sîî.stîîinud ptibliitioii

nppears ii ft new dress. Tite changeîgc h a very gecided( iîproveint,
and augurs weli for tire qucecs4 or the cctirriig pîîb1ikIics. 'l'le

crngraving of flic Cedar Rapidis i3s .rnirabivcxciîd Ie lirc both
ecocurageid miid pleae.d lit wittîc.sitg so niarîkctl il progirebs.

PUYSxc.u Gr.cîltAil'uv, loil MARY, Sc3trttvî,.t.r. -, Ailerktan bdtol <
W. S. W;. rCitiliEl .)-hiiejii Blanochard 191g( Let;,
1854.
Tire accoînplislicl Aiîthor effile Conniexion of flic P>lysical Sceces

lias seifficicntly indicîîted flic imnportaîne fils([ ji of 11)iysical (ico-
graphy in tic firsî pcîiîpl the work, liefoire lis. Il lhysictil

deogrnpliy is a de!;cripticit of flic carili, lthe sels, and flic fir, ili
tîjeir inliîbitnts, îîim id ii vegetale, cf tire disitributioin of thiece
organizecd biioîge, and flic causes of that distibution.''

As a gencral vicw of tile cuifl witli ils isiihit:uîte, NMrr. SonierviIic's
Physical GcograpIîy lias acquired a wigle nu! it e crcu repulition.
It wl! 1 lîowevci, ho very ca4ily utiidcr.sîood thoni iii a so oîpIi>sv

cl work inany inatcCuraeO ceur il ic fmîr.î edhioîî %ilich lire* sot
expced t0 ippleair iit tire second cor third. It is cxcit îîicrc reit.,otiatlo
te suppose tiî:t fui ><iericau oditioii, gi-ofcs@t.dly Weil! sii 1i 1died with,
notes andi enicnulîîioîs 1>v its Ainieiciso editor, w~otild ho csp)ecially
precise and exact in tlic philail gccgraplîy tif tdois couissenit.

Anxiciis te i.Qcrîimii how far tiue - Niv Ainerie:u froiii flic tiiird
and revised Lonîdoni editiou," kept puce witii mîodciu erres si and
1kccwledge cf ficts iviîlini flic lino e vci' etqllego bey in flic Unîited
States andî C:auada, we beetcwcd pirtieîilar atttîcioloipon tiioso
Portions of fire worl, wii dcscrihîcd fire regiuit if flic Grocîî ll:ikez.-
natir:îlly suîppo.iug liait Dr'. Ittisclieibc-gei' wcîild :lse ha~ve giveil
his aîttentiion o titis part of ficre . Oi patge 264 wtt fiid flic foi-

lowig :-
g'l'lie Aicricnn lak'cs contini moîre Iait Iait' tige nîoiînglt or fi'c4l

wster cii tile globhe. 'l'ie nltitiul of tiiese iukc 1liws tlî' lIopol cf tige.
continentî flice:îbsoiiîc eievatioui of L.ake Supeiiîi'îr i.; 672 folet ;.k
Illirois 30 féet Iower ; L.:ktt Erie 32 fee locver lisai t iHuron, und
Laizo Onîtario is 331 féesliecw tire ice.l (if Erie. Tite river N'uagara.
wlîicli traites hIl t wo Ia'uî iîîkes, i. 1:1tiles lcu:1#<z. in thi,.î dlieialce

hl, decen'ids 66t fées . il rouis i raiiis thim'cigfi 55 feet nf' digît lieiglit ini
tire last lîaif mile, tout tire lippes. part î.f ils course ie navx~igable. l'iec
licig-il of filic Cascaeid tt Ningai is 162 f'ecî oi tire Aîiiriessn >iude cf

th'e centîral isiaiid, :iiîi 1,121) féet wiue-on flie ('îîîimiîu '-de tire rail i.;
1.19 fect liigi, argot 2. 100 fées, %vid-tlie mgo-t iîîagnificeîîî Ait't of
filiiig watier knovit. timg lîc iitaiye 10Iiiglîcî'. ivelri Si
Ltiw'eC îluieli drainis the Moule. slu>li(' 231 Jcect b)etît ect til(, boitillai
cf fige c:sc:de anîd flic s:.-(ac264.)

Tire '-nusi of flic différenices bctweeî ficre <.f 1.(if Onta:rio anid
Shiierior would gix'c, uîccordhîig tu the above ,tttteniiîi, v.13 l'cet. whiici
subtiiicted rronsî 672 fect, tire alituîde of Lake Sujîciior ciiove fic seti,
givcs 279 feet oî- flic lîciglit cf Lake Onitario abiovc tigle lee)ere-îcc
sis as fcwr Unes iower 'iowi tine truc altitude cf 23 1 feet is given.

Fei'ry Caliîîiicî £iiii:r w lîl fie siuije.sîc :ccncry cf flic Fous; of
Ni ngai Nvill reg Ile wi iiiiiC')i isi clse iï aippatrent inii c
qîui:iîîcîi girt'î tihuve. :îîîîidlll w ic ice Allicail ut1liitoi. sIîolild flot li1i1 e
ox'ciokcd. Tse initroducetion tif a few wirul' will r-en-r tire pitissa:ge

cear, anid recovc tlic ;rithisoictic:I :îbsuiruiiy wiuicli ti-o Cxi'is iii filie
îuinhers giveil, anîd their smoii. 'fige ie:eeits in Ilie N'i:îgna river are

a~foilowes

lelack Rock to iicad cf Raide< ... .... 15 féet.
Raîpids in*tseo l . .ii«..a.. 5
Criscalle.... .... ........ t
(iacadc to Ljcirjsi»..................oi

:,,:I rept

'l'lie d(nzi'ij-tiouî of tlie Foreuts4 of Canaida iq ieciuidly tiovel. Thcy
ctiui.it ciicfy tir .. ligeîk ronid Mobite Spîuce. N'o give file cutlior's

I'lTice Cainadas rocn cii miions cf iicî'cq ofgpoil Foil, covcred witlî
iniie ie s. Uppier Ciiediti is tie missit ilertiir, and in incy

reiucs un01e cf huic iiicst viuhuiliiî cf flic Briiil Coloclies iile West.
evei'y Eiironiîii grain, andiu every planut iliat reqlire:; fi hot suiinier,
sind vus enuro fi t'olhl winterl, thiveirs thici'. T1ire forest ctoniis
eh'ietiy ofl lck aigr %v'iit sIbî'uce, flic Wecycioîtitt îiid uiles ilules-
tiers witie floumt îîîlcit cf inidei'giowfli : ilcy grow te great liciglt,
liko bnrc splirs. witiî îî tufleii cruîwu, cio.ting ci deep glcoun beiow. The
rail cf laîrge lics froin ngc us c confion roccochirriicc, andi nct witlieut

daniger, lis it ci'teii chOuses flic iirstriîction oi' tiiose adjacent; cnd lit
ice eicri is ttwl*ii.'-(uu.!/e 128.)

T1ite pas.sage gi;'c tihove i, moudifuild ii mtiser portios cf the I Phy-
.,icîîî .eogî'ani1îx'," logit, perhIaps. flot in a insinuer wiîicli xviii suit tire

idc:uIS C11111sdiaîis lirc necistiiiî ho frri of titcir owcri icagnificent
fc'eîts. Oc1 page ;30. vrc fusil flic fuilowing :

-113iiciiicse.s fcreg"ts of black fuil whlite qwui'ce, witii a iic nlergromwtlt
of reiiecr niums, crer lire coiitrv eoilih cf th aiictio; region, wiiicii
lire î'crausixcd xvitli tllci urces ; gon.seber'aes, strawbeîries,
ciirrane. undî >ofure rollier pints tgriive flîcri. Tiierc lie v'cst forces
in Cîînadi cf pîilles, c:k, îsi, Iîiikorvy, red bccli, bircli, the icfîy
Caiiiiii pImploir, 100etîis I féet luigl, îind 36 fect in -*.runi-

fereiî'e, and' tcc-îpc fire prcx'aiimîîg planîîts lire Kuîîiiole, A ýa!cns,
rondii Aitrs tire fuier vernail, fict hisser' îîitiîcîiiiai ; Solidagos and
Asters îirc flic iîo!!t eiiîiiacteristic plants of this rcgicii.

'fTice sltiedotr cf fic '%orils A,îîericîiî ient is di.spii'ed l tin fi
United Statesu ; flue Aicico Sycaiiicre, eiceîîiiiii:iblck wciciit,
htickary. wh!itec etiir, xvild l iirry, re'd lirci, cutec, tlhip'-txeL, or
Iirîoidn'uîi, flic giory of Aîîîrrictin iorests ; iiquid-iniuur, oahk, nuili,

ice-troe' oif inaiy speies, gu'oi Itixîiriîiîiti3', îçîtiî a iicdrlrgrowtii of'
J! iflîirdi dis. .1zacis, Aiudroiîîedîis, (germcius, Cacîantii, lliVdrai)-

gea. andi mlany cîcreor f moîiy texture, wih it ii lificite variciy cf iierb-
alccon; îiii cliicibing pimiiî.'

. bllte moe attentioni o flic Pliy-sicîti Gcoegrnliim cf this conîtinent
on tire parlt oft flic- Iiierie.ii Euiiîcr, iii severîtil otiier instanlces iwlili
we culud poinut tout, woiiid ]lave reîîdcredidfis valiîbie ccd instructive
work doubly iigtere!ititig tu thc Catindi'aii rcîîdcî..

ON TîE CiLtUTr.- or' IEA . M lou, cocmpciiî'd by li!, iiglm iii-
la ry lxi,iiot te rallier aî iiîîiadie lifil. lias foi sumie 3ar up Iîleile fineS
ieso'irchesu wlii lic hiall oiîeîku-rsad it Ilîe oxyiiizcd coin-

oîiiiu f iiitrogt'il. vilriiîe. iii'rcmiry, iliie ù'ier, acho e1 x'egýetaluie
îiîsnor' 'e.. wih hiall giveil hlîli i Ii-Iiti rauk aiig icli cf srieiice.

z eicorcui fnîîII lois latibîr.ory andi senil tg) Africa, flor Igoiîic:î ru-asols. lho
lias Iotiiiste iceauls cf oaTi it igmellL morifiant iimeigatioîîs wsfliolit

u% chelliscal iioriy. andi lie llis ju-t iîcw iureidit befcîc flic Acaîlciny a
SteSs* pfaîiers wiiicli lic Prposes lo pre..,eii, ccilaiing thec resýimîts cfiue

ie!t.'arclgua, oui mlet.
In ls fi.l tn,'nlir. lie brlii's iii Ie imcportant factit Iliailr arc socuie
kinds of' -w'lit', c ofI apperffiîmee, litat euiitîin co0 .1789hi. Ili-, ntctiOit

w'.is gtîlleil o flc Sîuiljb'm.' I le mi wlical cf (;uiyol% illt' Agra,,lii
aithil-,i~l îlîpclrin, %eil . wtIî ilocîriy. tlesliiiîe cf' fois imiportant ils-redtiiî.
lile iris illi' îu 1.- I examîine a î 3tîtz-IîIiuy tuf ihe vvle. pour in lInters. anud lie
femiid il In lie a itiîxhttlrc ou rienm utrniii; %viîlî e!t!rs coîliziuîui flotte cf lii

uîbiuîillîbs1an:ce. Diiu2! sm.ille frui fli, vr'ioal c Gtyîivil 'Vitllit
gîtli ix, xç<mgrî,q-t N il lini guliflituîlîy liI outimai y daet cd lige lîrenti
us, alox C41 %'iiî o<lice ditfclety. làkc dont wiciel; d îry or ialoc. T1ite

uireiiiisiib,,ane oif lhil; whicat us solublec iii xr:iti.
li a w.enii lm:cincir, Mî. Millon~ itkes til tire ciienienl ccmniition cf

iicint x'arieuk'... ofi whola, andm lue ulidiceS frein Ili-; leuiis c distruibuionî
cf' Ille iciiuu-îiuu i'n<alciy u eru trlîe. fusd liard

îr Iahlle 1l-ira.irs cf %w'iîh ire ti', ihcst

Teuder I'ct,-Fitire wmhite, opaque, f;iiaî'ciis uIcl siuuicîi and
4-catpinuit- ir. ci- ir;'q .iIlb.lllglaniv. a moirte tir Irss ailileie replact'ement ef
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tlicgltttetby a soltuble albunuinoid lîriîteildi %-.trvg wvdely iii the jîroput 110
of ititrogeil.

)lezrJ W/et-ratueiorii, %ev-ruiîctt ithout a st.ireit-like
appearancC ; ail tile irruget e s Iiit'4 solder Ille Iliraà ai' gluten and the
wveîglî of' st always a 1utile superior 1ll ltiiiîaitity of alburnjoid prinripal
represciited by tlle nit1i geti ; oaly sinall varialtions lu flic Propîortioni of
nitrogen. fil ainoujt ut' %Vhicl is Iare. Thlîa is tý, clîracteiti e duoes nl
serve go Jiinufle , 'é 'ai wemi, au t il; N ul tare Io ilicet w% itit tendfer
wheat coîîtaiig as iimuteli niîrogcs asi Ille haril m htem, or evcn niute.

Wlîet iiteruedate îcteenillese mw u alitelles, X .%rgîjlo n ins
serni-hard Nwiie;t, wli lie describes as fuolluws:

Fracture close id Icis ltorny lisait i u aid m licat ; îvbitisliit nein crublied
proporlion ni' gluten ixed %vill file albumniol prindiple ;a large pro-

portion of nlitrogeli, antd tItis tient ly conistanit.
Thesc îlesci ptioîts are compiced hy a mention of the external ebaracters.

tak'en front tile volume, colotilgîîtt, etc. lits l ics aire derived
mainly froiu thut wbeat uof Algeria audti tîtose ot flic teitic Frawze, and t
reinaijis ta inake flice resîtîts getteral, and applicable In sveat of svitatever
ori-,in.-Corre'pondence cf Sdlitn's Journal.

ON TIMr PILOXtMATr l'aINCIlLr.î OP1 Blt% OF IE WitEAT.-S11Olitl er.3
sincu, M. Millon, liil resit of loni- ilbor, lir i t tlic concliîi
that bran ii ait aiient:iry stîbet.%nt ; tîtat branir:dat pilot breail
('' pain, de jututition'') was nttuî* iteaitby attd more niutritiuots tlixît
iwiiite breai1. Titis opinilon liaî becit caiitestel. aind Milloit lias Iteci
ironic.ally itt.nckie1 for itot confuritting tu tile re-Aiuen he rocommiieiid-.
Bot flic opliioni IS 10 sis:txîied b)y Chievreuil, iwlto deciaruil lus% viewîq
oit tie occasion of al uîxxuoii' ut M . .Mluriiet' 0i titis atbject. 1h is
knoivi tou tît îccordiug tu Mgnlcse\lpetiîtteiit, dogs; cud live
ont bran bread wilt it iev died out whiite bread. Titis fee iviiicit
appeareà su singular, is explaîteu truigî tile rcsearciies ii uestioni.

'Tite lutter surfaceocf bran is euvered witlt azuied priutciples tJicit like
diastase w~ill dtsolve starclI.ititî itlon hua de'îriute axîd sta.'Tlee

tîriiteiple dlilEer soziiewhiat icoti dîz-asîe ; suit il. si; tilsînitrateti titat ili
brail arts as a ferment ut iýrtutciîtatioin, anîd coxweîiucntly ii a sinilar miais-
lier lu digestion.

Ox roniiiNc. Vr.ssrî.s ai' Gnî.n ns' rtîir .ui) or Pliassîmîtoit c .- Th o
propzrty ut' lhtsi oii f pî'eci'tax fils- Certîainî unetals frot tîteir toult-
tiùît lia.; lois-, becti kîtaitii axiti goild hs xt:ong flic te iber. M. Levol
lias un4cd fl;-; itroteas iii forinig golul vesse!s u'ee'îl iii elteiiel re-
searchi. île t.ike.. the ît'2reiioti t' g,>I.itit ndlaces iii it. ait tuec oîsinîary
tenîperattire. sonie lbii)litoritý, iiîoil,-ad cf a lfrîî ceuusîieîtt to *eroi--
as et îîîîcletîiifr i'le vessels ofg.îid. 'I'î give te îîlîuiîloriîî. tile (eI il4
Aaise, it is itielteul lu a %vater baîth tear-(600 C. iii teatpex:îture. IViîiiiît
a1 vessel of' giiaiavilig flic Coi-lit coqitiiî'ed. .%fier euuliiîg il, tlle phios-
piiorus i takexi otit soiid, frôni its ertve.lop, ltrî.kiîtg i t, ift'i benieces4a.i'.
'Tite prtecipita tioti u' fle galil or tlic euttrictioît of fit<- vessaciql tei
begiui; andI i t fiît:tl>' rominis oniy ta reinov'e the phiosphiorons Iby re-
mxitiîîg it andl %va!i miîtg by the aidu of boiliîtg iiitiie aicid tntil the iast
tr'aces tire reiitoved.

!~Ew I'LASrs ;-lLZlaa ~2Sî. CUlltpteS Reîîx.. X .Viii. 1,5'i.
-Oit Illte tirs( ot' Matchl, M851, NIr. l.îtber, lMirecîcc .>I tilt oiurvtht'y
lit 1111k, di-cus'ered a i ets' pî Net hleu lîxs receîi'ei fccît Nir. Rue
flic state lillona :it i of' tile trittii iîgitixe. Itî poitini. Maiîeli
60 10It 271ni CO0s. 'M. T1. Illaaîbuig truis IL . . 1800 11v, 38.'/ nîîd Dec. -
70 47'1 :14/. Nlean dailv maotion iii R. A. 10' 7/C decreasing, il% Dec.
WJ 20"I, inec:sing.

.rmhtie(29), (Caiîtît. Rcndt., xxxvIii, C29 e 15). -- Mr. .Albc't
Marî'il. at C!IL legeîit"x h>uri Olmerva:ory in Londonôx, di-oovereli ant-
aillîer puixanut îie.t t .Sjro i Irgiti>; 1 itle 11101i11111g of flic secliI of
M tri. It x:blpe.r.. :te a star ci' flta teniltî:~tt'e M r. BiAtlîp
liN- Jîrop isedl.i)r it flica xii ut A 'utpiioirite. 'hhe1> hwiî cietents 'i
ils u:'bit w't cral: tat Iy M> . Yvîon Viii: reau. wî-corinîg tot tlic
Iîietd ë tVeuî iii tie iletuour 7'-,tos for 1852. tront M6 oboserva-
tionis Ii ide ic tt Patris flticgtu iltolut! Of Musueit.

l.poei 1831, M. 0eit 00. M. T. Parîxis.
Men allitnvsiy. - - 10 *V ') 31"
LOng. iîerilteiiu, (I - 50 St 22 ' 81 Mu. Euplt-,.

a. *e. itode, - 12 0 't :4 '91 f Matr. 0'0. 1 S54.
Ille!illati 4). , - - - - 4) 19 -61
Angle ut' eccentrcit3', - - 4 31I *17 '0£
Me:iî ml;iily mtotionu, - -84'.'6t

Sen-'i îtijlî', - - - 2-56t:M173t)
l>eriol of' revolitici. -dei 1011962

'rlîis Plaîtit waz iscoverci tueî:seit; by 'N. tacît.

tanît observer at flitc Obîec-v.tt'3 ut' Pauris oit flic tîtird of' Matcii. Hoe
ntsc un flic furth oI Fettrttry, nt Marsehiiei, îîoîed a itar of the tetîtil

îInagîiitîîdo tîici 11 % lio n îîtitg iii tîtat platce, autd wiiiel is sltowiî ta
have bteeîî tînt bodly first recogitiel :îs i plaîtet by Mir. Muirtît.

NVew c'uîutt I. of 185 1, (Comptes Peitul., xxxviii, 6IS).-Tite cornet
ivîtieli wçaî visible lu tile' liake eye ait flte tweiity.ilhitlti cf MIardi lixst
uxuil the teu' fuUuîiuiig ui:tvs, %vats seexi on tile entlise ulxt3 iii Paris 'l'ie
folloaa-ing cliluittts ivete comitted b3' NIr. Jamtîc Fcrgitson (sîuî
Juîtî., N~o. 71 ), front flic Wasin.tcn Observations of Aprtl 3, 7 amti

Periiiciiotî pasqage, 1854, Mardi 24'0581, M. T. Berlin.
Long. perilteioit, - - - -,11.10 52' 52"'-0 Mni. Eqiiz.

- fse. aie, - 316 e)1 58 '2 fApr. 7-0, 1854.
Incinîationx, - . - 83 380 n& '1
Log. pet'ilielieî .t.. 9'.41i070

.%lotionî, - - Iletragrade.
'f iii cornet %uas bccu in fle ellas, ftlte nîorning of t twenty-

tihit-4 of NMnrcli by3 Mr. A~lfred le Meixciaux itexîr Dinîizan in France.-
Cor. Sill. Jour.

llt'fTctANDt PIIcI'rRTIES Or MP.TAlLtC CI-IV3- t lir
D.xville bis coaînuaicaed a i utoîr On utluîîîîîitîm winhîc coatatîts tome

îtew'l iicL. lut svhieh lont ual m eîttlt to Our positive kîîovledgze ta
julify tlicex xraous iîa ry flots risi cf't tti rtpetb %vitt wieli thti comnitcationî
wv.t ittde amtd recîveti. 'l'iîe imatai mus prepaoed by %%'iîttet's îtliud,
liaîtel> , by lîitit±, fle ritiorti ivati sAsiim. autd ararn s sis-, flte
globilles inu a .e îiuss undiîr fle îiixîre uo' commuîn sait antd clorud cf
alumintiumt Xifnis Ilit -pareul il v s d uver %visite, itallealîle anîd dutctile,
aitd blad tile fI*tuitl.t poing, ct bilver. ls bardu2ss wvas ticrensed by hitan-

giru boit il, ag. tin bccaine soli On taîtg Ils deîs ens 2 O i was i
-xi 1o. condurtor. of ulal aît- cotîld be fiteî nd pouîred ont iiittn i vti

0u11bceau iiî lisib' oy î.ltzeil. Muliînnii us cautpletcly nialleable iii dry
ait ai, itîo.st. Siîiji1ut;retedl Iydrogeit, htot andi cuh i vter, uitnre ad sveak
or coxiceîîtrated, aîud îlilmte suîpimeî utcud liave oue acitoît upoît si. lits truc
boiventt s iuriatic xîciîl withiî ellei et olves iydrogett, se>qicllorid cf
xtlîtitiîm heiitg ioîie Ileatel lu rediuess int itîtiria-lie ad ais il yieilds
dry antd vc1:it'Zi'ut îiiioi '1'le autitur sItleti that lte clitorid of aîti-

înîîîxîîui %%vuîs arted îipo:t ly coxrîîîtaî itîi aI itî'it tetmper.ttiites anti
ltopied that tenther expariniets seculd poinit cîttasiultTe anti a cheap inelio
ut* proziîîxî tît large iltities anîd at a lots' inte a tuetal su hikeiy la bc

isefthl ti le arts. 'Vite Acadietwy llutatltitJ.,y suicS ilat a Suru of' nîaney
slîoîld lie placeil a Ilte ulisposal cf M. DevilIe ta aid itîr it Ille prusecutioîî

of' lis exlteriieits.- Cornple3 ltendas, 1t.6M/, 1854.
i)PTeTION OF M %No ixrsr~.-%IOls tu bcecxaiiîed for îngauleça arc

fiiieiy pasvdere- ; iluidi te.'pire nu prepration. 'I'be smailest portiont cf
cîtlier is ini-ýtd set a drojp cfa soltio tat fputle caiîstic potasit. and licateti
uver a gas-tlaîîîe. Oit boiliiî lte alkali ho ir.vîtesi atd raîsiîg file beat,
lue citaracteristic x-oett colotial cf ntgaîtaie cf 1oînsit svil appear. The
bûot supp)art ia sfi t cf silver-foti, hsvc or Ilîree ineites Iong, antd a-half-an-
inîch Mte. l titis nîtîtuer înaiîgaiieýse, lias benu îietectediii a sinîgle drop

orl a 'oltition, coxtt.uuittîtg cite graitn uf slid sutittîate iii ten thoueilîd ai seater.
''lie presetîce of otiter uc us tiotitîrl-c-rzu.

ZINC 11.11-'.11)t TO SuIOlîtLîsx. ) bipliti Of ziîic, IV'tti ircît
frxîiîîig atnd mcudeti ileeku, c:ileîl fle '' Cotmtte Ldiicni,' lis becut cout-
striietel1 lit Nantes, France, b>' NIr. Otîlbart. andt tîxtiediafler aite oi'ftic
ditecturs uor tile VieiIlle Monttagnte Comittly. Slîe is elegamit iii torni.
tir.tscs but lit11e Nvatet'. andt is toiit-.tdeî','ui iii evec5' respiect ut fir.t-raitd
ve,.ei. Tite coiînîîul mis gis'enta1 Captain u.Joiîan:t, cI' L.orient, antd'
litr fi ret s'îiv.tga, rnis ta l'hi Jatneiro. f'ronît wiei pxîcesie lias retriexi.
i'The e.ittu rejuxîcis tat flie ex pecri in h eun Iiglil>' satis'ucttu'y:

Sit huas proveul una excellenit >ai-bont, ii t-epbe:tetl g:x,':te viicî âut' lia-i
Ù) eiteoiittrŽi an xîmi r fiel* s Sstateul cf utieiiiîct-u--ixt lies, coli-

îî I~~l L ert becît ini tii. a igîtuegc ilected, a Ciîtctlitxiii:tei'
wicla orteil 11:1.t.peits ait itoîî bltipt, b>' %iiit 2erionis casuaiti*s haxvse

iccîtrreil.
Gi.,sciras.'-Ii a letter ta Araxu, . De la Rive attriiîîîes tile sîrdleit

apueartîie et* sast xlaciers iii diverspjaits of Lurope Io a tciupox)rr
refrigera.tiotik îuro-uier aI t ie pr- 0 cfle clevalion Of flic ulosl r'ceal
Etirpeiui trata. b>' tii' rvapomict ai' fiue water sciti wiicii ic' svere
pircviovs> euîvered. It' ctvaporaliota' xkes place mare rapidi>' fruom waher
Iltixed svit saitti, eau l, or -. 1t1V einflxr Sttiaîce thait fîcîti a sut face ot'
clear seater, 1>. Iecoxues îtattl.ial oteiittle. tîtut the col liraSucit by
evaluuraîii Iscrn flie reenutly-cles'aled andl etil buid strala, nîtîst ]lave'
iîecr x_,rexler lisau itt tii fron flie e-apcation cf tîte sea or frex.i-
svaterlake seluici cot-erei lient piecsioitsiv ta a -great uleptl.-Bibliétheque
Uiiiiursrllu', A'pril, 11853.
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