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S55.) ~VISIT TO TIE WO1tKS OF TIIIC GRAIND TRUXK RlW~

iij r iatib*iq i ýe11r1a[.
TORtONTO, MAY, 1855.

Some Notes of a Visit to t'iD Works of the Grand Trunk
Railway, west of Toronto, February, 1855.

B!l FItFo. CUMBDERLAND, Psq., Cief E'tgiiteer ofthe Onttario, Sî:neoer,
and hluroit Ratil ut;.

(Read Itefore ithe C'anadtan ies.,wute, Maie?1 31st.)
1lîaving been f'avourcd somne short tiiec since with an iniiita.

Lion to join a party of gentlemen on a private inspection of tle
works ini course of execution on the Grand Trunk JXailway of'
Canada, west of' Toronto, I availcd inyself of an opportuniîy 1
had long desired, and having scen niuth tlîat intecsted, and 1
coîîfess, surprised nie, 1 thoughit soute descriptive notes of the
more intcrcsting points upon the hune i-ht be -lcccptablc to
the Institute ; and accord i nly I propose (vithiout enteriîîg upon
any close or technical critluisîi), to othýr to your notice tis
evening the iieiioranda 1 hiave preser% cd iii connettion --vith
the principal objects iwliici attratted niy attention. Works of
tlîis nature seeni ainong-st us te bc ob)jevts of' gceter.il intercst
only at thc tiîne of' thecir initiation, or wvhen, becing cotiiplcted,
we discovcr that they are of' soine importanlce to us , or, if' it
be otherwisc, te interest Nyicb tlîey attract is Loo frequentiy
foundcd on a rcstlcss spirit of* stispieion-:î ivilful fiîcult3, too
prevalent aiiiong.st soine of' us l'or adopting- a sy-steiii of' depre-
ciation, instead of (%%lîazt nîy experience teaulies ]ne 1vould bc
the iviser 011e), of* encouraîgemnîcît aînd snpport.

Whcn 1 startcd on iiiy visit, tlîereIfrc, 1 hid not been pro-
pared by runîour to tid very înuchel to gr.îily or surprise .nie,
and as 1 tlîink it part of' the busiincss of this Inistitiute to trace
out and f'olloiv, as far as the opportuîîities of uts ninbers will
admit, the pro-ress and the ilialunci of the public works Coli-
structing about us, it niay nlot bealtogeth,Žî' nalprolitable perhiaps
if 1 acquaitit you with wvhîat is dt>ingr on this line.

Most of us trc acquaîntcd iviîh tic svsteîn of constrncetionî
adoptcd by tic P>rovince as thc stîîîdard of the Grand Trunk
Bailway-chat it is on1e of' more bubstaîîtial eharacter thaît had
previousiv otLaincd either in the United States or Canatda,
fundcd indecd on the British systein, so far qualified and
lowered, however, as wças îes:ryto ecoionîY, yct conlsistent
with stability and pcrîîîaneîîce. TIhîe ti:rýt illustrationi of this
standard ut' aîîy mioment is to be foutîd ini the Humnber Viaduet,
Si miles fromn Toronto, over the river and valley of finit nîaine.
At the point of' crossing, tlîis valley (extrcmicly picturesque in
character), is 1500 fect %vide betens bolîl und precipitons
baniks, giving- an elevation of 68 0 to grade fine above the
streain. The v'iaduct eonsists of' 8 piers aînd 2 abutmnents,
giving nine sprins of 60 lc~et caceh, anîd a total Icength of' struc-
ture of 560 fect, the renainider of' tic crossiîîg heinîg cffectcd
by eînbaikîîîcnts cnntaining soîine 80,000) yards of mnaterial.
The pir re of' whîite brick ou stone flotind.îîions, and will be
spannc b wrougLdt iron girders, flic weighit of' îîetal in which
will bc sonîew! ec about Ï1)0 touis. Tlie consçtruction of these
girders being identical througlhout the line (except for larger
spans than those now îuîeutioncd) it nîiay bc well here to explain
bricfly that tîme guage beiîîg 5' 6" the gir<ers are placed
7' 6" froin centre to centre, tîme top and bottoin flanges bein-
2'0" wide and the main web 4'2" in heiglîtso that the clear widtb
between the girders is identical with thel -unge of' the road.
Acrosa, poeting over, and attached to these are hoeaVv timber
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beaîuîs-uponl whîieh are lait, thec tr:îtk stigs- hîe ld ividth
tof* the floor beiîti- 1(3.0 fýCt, the tt:îulc ocC1upýing the ceutre
:Mdi liaviii- a outhwa 011ci sýide ut' it pruteet cd by liaîîdrails.
I t %votld bc diflicuit tU iiîîîagliie ;L Ilitru Sillllle or Satislàcetor-y
.sy-.te1îî of c(>uitriietioli thaui this, aîtd m uli ntiŽiiîplatiîig it (>11e
cannîot lielp reveitiiig %vitli soute t *ý-î ut to tiiose nuL veiy
di,t;îîît timies, (01113 iîînîed iately pre% iuw indeed Lu Stepheu-
son and elraiii', îqmiiies ini rela t ion ta th lue ln:i Bridge),
%Vl1ell the 0ro0411g (f* sUei aî Valle V ;1.- tie Hlumber ivould
haîve becuî effected by a structure.i~ l iîî nueli more in-
tricucy ut' desigtî, va:stly mlore îîî:iteîiiil, anîd flîr hievier expeuuse.
'Ihere is uîîe consideratiait, lîowcver, u hicdi tn-y quality our
Lauinîîations on pa.st labours lest, anîd il is îluis, tînt althîough
ecoîuouiically tliese structures are liîr muore satisfactory tlîan
those iii whîclîi engilîcers but revcnmfly in1dulged, they are
tnndoubtcdly lcss pleasiuîg t the ece anîd .fto-ether ilîjurious
as iin conneetioim with the pîictille-que, 1;)r their olilitie Con-
sists of' two-hard horizontal hules, witlîout relief, break or
beanîy of' any descr'iptionî, a foruî iiideed wvilîih luow grand
soever tîze structures iii thiuîschve-, will, 1 suspect, inar cvery
lauîdsvape anîd par.îllyze thle liauîd of' lthe uîîost .soulless artist.

WVe ulexteamne Lu the M1inîieo V-.lu3 \iadutt, 12 miiles froni
Torontîo, consistiuîg of« one contre sî:îin of' GO anîd Lwvo side of

30 t;et Cath, giviing a i'ull hengîli t' ftrttlutore of' 162 fýct, 28
feet ilîih abo% e wratcr line, and Nu~tir vitli an enibaninent
ut' suiie 30,000 yards, cwshtigaUrsn of 600 &eet ini

Thue uiext work of' imîportancue i: tliaî iin the viihley of the
Etobicoke at lBrainipto,à, 20 miles frouii '1'roiito, %wliul is 1500
feet wide, liaviii- two girder bridges ut.' 30 fIlet spanl Cath.

At 27 miiles froiîi Toronito ive conte to the itnust imîportant
structure of the lhue, flîîin iecosim of' the yalhey oif the
River Credit, 20001 l'eût inî width betivecii batiks. IL eonbists
of' S spans of 963 icet caei, giviiig a fll leîigîh of structur'e of
931 lcet, the reitijuder of' thecusiî being by eîiubankmient

cotzingaut l")0,00 yards ut' itîateria, about hialf of

to flihecie whiich 1 preseuut.
The piers and abutouiciits of' tdais structiire are constructcd

entircly ot' a very beatitlui quahity of' sandbtone of fine close
and liard griL, anid ut* a very :ugrccable wartn colour. This
stone is brouglit by trainroid fro;ii the Georgetown quarries, 4
mîiles distant, and as it lias attraetcd inniehi attention rccntly

as a itiaterial available fer Toronto works I have sccured a
speimucîm for your inspection. 0f this the piers and abutments
are coinstructed in courses rising froin 2,6" to 18"in heiglît,
with self face, 1" beds and joints and b1,ld 3" drove arrises ut
flie externa.l angles, witli tivo bold plinth courses and tooled
cappiîîg for girders.

Tiiese nmasses o? înasonry, o? a description unsurpisýsed by
inytliing I liad previotisly seca ini Cauiada, risc to a hcight of
115 fueL above the water Iii, anîd this iin connection with the
great lciigth (ncarhy 1000 fel) results in an cifeet whieh is
gIranld ini tic extreine, althoii-h of course flic ippearance is
înjarred as yet by the iiicomipleteness of' the structure, the pre-
sence of tcinpor.iry truistle work anti thie want of unity which
thc absence of the girders begets. Ou etiquiry 1 find that t'ho
ml-soliry, w~hen conliphete, ilh conist of 13,000 cubic yards,
and thc wvcigi of' te wroughît iroli girders 405 tons Much as
one is gratified on a first viewý of the iluniber viaduct, on seeing
that at the Credit one is tenipted to regret the nccessity existing
there for tie use of brick ; for lthe Georgetown stone, 'built iii
the bold style aduptcd at tic Credit, gVes9 such complcte
assurance tg thý inid of* permuanetnt stability, and sucli saLis
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VISIT TO THE WO1IKS 0F 'ME GRAND '1'IUNIC R.1AVAY. [

fiction tu flic eye hy flic play of colour on its f ice tIait it tends
tu dksýaî i.sIý une Nii a îiiaterial i n it.',eI lui'ha.l but
rdlativcly iîmliýrio)r. 'Hie grders tîî be wsed ait (lie viaduct beiiig
or 96 ItýCt sp;în are of' difféenît conîstructioni tu tlioa"e ii.e have
alré,ady desvrilîed. luîsteail oftl tht ) ,iingle %veb gir-dvrs zcs it
fleic ni lier, hu.rc %re hiave siiigle tiibular gi idersý, 7'0" lîigh
an d 7'(1' ividv, %vitih the triek (bn the top oft it an d prijectinîg
siuiepàtls as betfire, givin", a full %widîlà oif' flior of' 1 6', eaidi
girtler wcîghin- soincwlicre abont .5 tous.

li thic satine style otf iiaçonry antd of' inaterial froinile ,aine
quarries wve caime, -,t about a utile itîrtiier %vestward, to a 2.)
ltt archieuleuh ert, Nvitît a vertival helrlt of 6,61 to sîiîiir
aiîd coîîtaiîuiîg, 1 ivas told, about 3,600 etibie yardb, with atn
eibankincnt over of t'.t)tt 194,000 3 :îrd.s, cîossin a vallcy
1,500 feet ide. I observcd here alit excellenît expcdieiît liir
securing,. a double use tu thiese eiilverts, fior aller afllîuiag suf*-
ficient hciglht for tlic passage of the strcain, by miah-ing a set
off on flic faîce ni' cadi side iraI! a beariîîg is obtaiîued, joistingi
laid and plaîîkcd, anîd a roadway thus provided above thic
waterway. Wc subsequeîîtly visitcd a 15 foiot arcd culvcrt
of sinîllar chai-acter 1I mîiles furthcr îrcstvaîrd, eoîîiîîg, it
about 31 miles front Toronîto, to mlîat is ealcd Il thic Liiîdsey
eut," a %work whiell lias giiî lîuch trouble ini conscqucucec of
the cliaracter of the inaterial-hard ccîîîcnted ;,ravel-tlroitîgb
which it is mnade. Of' titis I have sccurcd a spcciîîîcn, :îîd
althoughi probably înost of' us have cîucouîîtered îîîatcri:l stiuie-
wlîat appro:îchiîîg il in dificulty of* îvakig f ai s have
becit tried hy i cut, in it sucli as titis, 50 lt iii de 1îtl anud
contaîiiî 17:3,00(1 yards.

lit steessiait tO tis eut anîd inîiîîed(iately bevoîîd it ire
cntcr(,d atiotlier W0 ioet i Il deptlî, contaiiiîg, une unere tald,
about 25,000 yards, in liiest<îîî rock of excellenît h3draulic
qîîalty, tlic ceiict, froîn wlîich, settiîg soieunliat, slowly but
irith great, telliaeity and hîardîîcss, 13.1b bec» g'elîcrahly uscd
throuaJuout thic wark-s.

Iîuincdiately beyaîîd titis apaliu, after pasiî~over tlie ciii-
baniîkncut filled froîî tiiese culs, une caime tu aîîathcr (Called
Scots) Nvîtichu, coîitaiîîiiîi u1îwards of 192,000 yard:, it waS
a relief ta fiîîd, of, pure saiîd, altlîougli ais it approached tu
quick, it sccîîîed to give sonle intdicaîtionî of' trouble

1assîng a 15) foot arlhcd culvcrt, siîîilar ta thtose alrcady
described, at,363 îîîiles.wue rahdtesîîîi eucu Ioot
and Guelph, unîicli is 99 1 fluet above tile level of Lak-e Onîtario.
Ilere is a eut iii indur-ated gravel froin whici soitie 36,000
yards ]liave becît takecî.

Three miles flîrthcr westirard is aniothier 2.5 fect archoed
eulvert, but iii liîîîestone of lîighly fosillated cliaracîer. 'l'lie
stylo of this iuasonry unas even lîcavier than thaît nf those pre-
viously vis;ited, but like tiiose, it %is finished iih bold self-
faces and drave arrises, tlie arch stones bcin.-, il' I reuneunher
rightly, tooled. I nîaine titis because I diik this style of
inasonry highly applicable to works ni tlîis nature, aîîd fair
superior (by reasoîî of the play about the face, relieved as it ic
by the widc arrises which defitie the strict ondline ofallanuýles)
f'ar superior to any higher finish or toolcd faces which iii nîy
judgntent intpart, taineness unhen adoptcd in mtassive structures

At 40 miles fronit Torontto une coule tc flic Eraîîîo.s'i Vaîlley
Viauduet over the river of that rnnîe anti near fleic 'la~ oi
Rockwood. The futll width of this structure is 570 Ice, cura-
prisin.- 8 spauîs of 60 foot each, the fulhl îvidth of ville), bein-,
1200 feet, erossed lit an clevation of 45 feet above unater line.
The stone used in this structure is obtained in flie iiiuvdiaute
vicinity ; the unhole district around it, on the east side of flue
river, presenting a bare broken face of' higlily fossillauted lime-

Itîlule rock~ bîîUî, ive wvere told, in citverits of large rapa-
Vîty ad'itrsiigeliaracter, Weil irartly of ile i isit, whiuth
'waiît of' finie obligcd il, to decliîîe. Mt Eratîîosa tc s'tyle of
uiasoiiiy euîists %vitit fiit o!' tfliuîtlîcr struettules, but tlie
col,,ur u* flic sîeîîc, rhlch varies t'roîîî grey ta puilîle, atîd

ps(s iii part> ilîto a liglîter oeIi coits tit gi i a di>tiitive
anîd peeîîliar aspect as eomuparcd init flic (,iler viiîducus, and
ance wilid., alln plt referietl by goute of' îîy coîupaîîiois, 1
diti îît alitiiie st. îîîaeh as flic ivaîrin anid evenlhec of' the
(leorgf*tovii ilateriail.

'lThe quaaîtity of' stane laid in flie Eraîiosa structure, (the
i.uary oif whîicit is fiîlly comîpleted), was 5000 yards, the

eiîbanîkuîî,îît cuîîncctcd unitî it caiitaiining $0,000, and tlic
uneighlit ofi îîttal iii flic girders bcing about 125 tousa.

'aîssiîtg n ta Guelphi, (wlîere the rad secîts to ntc tcî have
lieî lacated smnuewhiat str.tzuigelj, altlîougli doubtless witlî good
rcasoîî, rî"ltt tltrough fle lîeart, (et the tawîî), we tiîîd tlic îtîoa.t
peculiair strtictur- ou tlie wlîale line, and one iîîdeed fair wlîith

fiif' any, precedents cain bc found. Titis peeuliairity is due
ta flie crassiuîg ot the Speed River uit righît aingles ou aîîd over
flic lue ai' a street wltieh is approadcd at catch end and on
cadi side of* the river by otîter stret ts, also nt r:ght, angles. lIn
crosqing the river therefore at titis 1,aiiît it unas îîecessary to
preserve flic cauîîîîou rond oit the saîie site as tlîat to be accu-
pieu by tlîa railway aîîd to conîîcct, thiat radway ait cach end1
ivith licît streets ahuttiîîg upanil . This Las been aiffected by
tile iadiiet if) questiahn, whîiel is 580 fect lin lengtlî, cumnprîsing
six spaîls 9f 6iO nid ounc centre span over the river of 80 tcet.
But inlteal of* solid 1îicrs oi tte îisual înidth, tiiere are tuno
roi.s of piers, lcaviua a tranisverse apeuîing of 20 feet ide
bctiweetî theuu, spainud by shart tranusverse wruught ironl beans
ta reccive fite loîgtu iiil rders or tubes ii tce directiaot of*
flie rail anîd roztçla)y, ilo tîlat thîrougitout tlie lcngtlî of saine
600 feet flic raîilray %vill be aibove flic rond Ilor mnlichl a hcad-
way of' about 20 tct unillb lelct clcar ot' tile transverse beaitos
bcf'tîrc îîîeîtioîted; iii fatet, exccpt tat titis work NS oit terra
firuîî it illustraîtes tlie ,aiite contditioins of lise lis tlie icw Sus-
penlsioni Brd it Niaiara, witlt the caîrriage way iiiiiiîediately
bcueath tlic raîilrauîd. Ttat nuy local liiccssity exists for le-
taîinin-îic rond iii its old positioni or fuir fortin- tîte locationt
oi the r.iilwaiy to its site is îîat vcry apparenît. but Muîîicipali-
tics are flot alivatys ais conisiderate is they slîoulil bc, and se»>
soiuietiiies dispnsed to test titeir streuîgth by tlie pressure of
soîîîe uuîrcasonablc prejudice.

At 531 muiles iroîîî Toronto, and 6 miles bevand Gutelpht, une
visicul wlait is callcd tht lJack lill cî4t," Iii iaudur.îted clay
aîîd liard pan, of a dcpth of 40 feet 'and contents of 161.000
yards. Sa ch e and comipact is this ituaterlal that tlie sides ai
the lully stanîd for the full 40 flet at, a peitèctly f'aîir and ver-
fieal faîce ; and 1 tred on part ai it înhiuh lîad bec» exeavated
froin nearly 2 yeaîrs since, the mîarks ni the pick, as sharp and
d]ean as titougli thîcy iaud becut rccntly nade rather tItan staod
expostîre throuigh tino winters.

In connectian with these deep culs, I availcd niyself of thec
opportunity far noticiiîg tile effeets of the theuî reent heaîvy
Eilh of snow lin relaîtion to the probauble obstruction of traffie.
Thte general depth of snow over flic surface of the couuntry
unas; fraui tino ta thre.ý feet, and il drifted very considcrably in
places, suflicient, ta illustrate fully the eircuiistances ai ouur
avcrnte winter.s. 1 found auhuîîost uuniversailly thaut culs front 5
to 15 feet unere caînparatively chokcd by drift, anud thaît as flie
depth abuve 20 or 25 f'eet inereaîsed, tlic depasit unas diiiiislued.
In tite eut ait Jack's hîlîl, 40 feet in depth. although tlie snow
was two feet deep pt the 8unirit of the sides, there unas cer-
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taimly flot more thait fioni 2 tii 4 itidmes in flime bottorn. 'fhis
resutit lias becti :ttributed tu act ive ofssi~î fli tueiid tirumgh
thme cut, oflînm~ t u r.'c mmmciei i mmm mis di'etmd upumi its iiet'-
tti 'is ini rei:îtiOmm to thoý bc.îriîg 'mi' Ille eut

At wm7 ti les fr'niu omi ti tu w t'aimle t flic G rand R iver
Viadue:t, ciuîs't i rtI thlac laîild suan, qX 69t Uet catit, anmd
two over thie. river ut' 91t< ecadi. Tii' li wîdltli of tile
vall'y is 2aUU 1I:4t, (it' widmili the structure tiecupies 44t) 1'tct,
tihe renaitider cîiîiist iug tuf ai 1uiai uu oîaiiî. I30Ottt)
cubie yards, tlic g'radc file beimr at atm ciev'ation of 47 fet

aI>avceftic w.iScr. 'fle ies~ amnd a;liitiiîiitq are comitruietetl(Pl'
a grey liiutui (iitmm j.m'iii tn flic townmshiji oif 1>uslinmii,
12 tmiles soîttlieazatvtrd fromiftic wurl<s>, anid bitilt of" tlie saille
elziss, as I have betimie described, thic tiliaiittv or' StOuie laid1
beiiie 400)0 cnbic yards, anid file %v'iglit of' iretal iin girdeis
soine 20)0 tonms.

Thtis çais flic last stitictare ot' impîlotanice wlih we v'i-iteti.
Passimîg tlirmnah %îtihilIo vt' e paitid a poinît
.bout 86 tuiles f'in Toroito, %Vieid is due amilînit tif' tlic whole
ro.id, anmd 1010:1 feet above tile lc% ei of' Iale Ontarioi and 6.i;4
feet above Lakle Hluroni. 'J'lese leeîs -- ive a differemice iin
altitude almîn' tile Si'L tif' 339 Icet betwceii Lakûs Ontarioi anîd
Hluroni, anmd this difm'rence cuiits îitluii une foot, orf tîat,
ascertailied by the smsîveys oif flic Norhitur IL.aiiroad Colipaiiy
extended l' oti Toronîto Su thec Gcoudrait Bamv.

It dicltii, lîuvever, aigrec w'imii Biyiiel' s observ'ations as
publislied iii S,'obie's iia~,wimethe <ifferemîce is sîuewn to
be 3611 l'cet. The raiiwmv profiles, che'das they have Imeem
by cadi otlier, %via probably be :ieee;uîcd as tlic imore relinble,
especiaily m.licmi ire reiimeiibu.r tli;t li,'viieid traeed lus lcvels
throun.ii tlic St. 12air River, wlicrc %ve îiiay <'omclude he iade
his error iii examirireratinir file fidi.

Iiiiiediatelv' to tlic sunîthward or if le siiifi, in flue Town-
S'hip) ut' wiliiîot, amui Stw' iîu'mîes %ve.'t orf l>ctcm'sbmrgl, '1 a nîuîîmîd

kmtitn ais Hmillh1, sait! tu bc tîli igîic"t I;oiit in Wý%estern
Canmadat, ami aqvertaimn'd by thie engimmeer tif file Guelphi Rail-
way to bec 1186 f'cet abovc Lake Onitario. 1 hâve flot haîd any
tipportunity .sitcc lily visit to tiat poinit oif ascertaiig tlie
beiglîs of the Blue Moulfitis oif Coîliiii2wood, but I qui
strouugly disposed til believe tîjat their altitude is comsidrably
mn exceass oif' tîmat oif Eai'l's 1h11l as rcportcd.

Such i'i a brief skech, desci'iptive (if fl ic ncipal sftruictures
and îvurks Othei Torouito anmd St. M1ary's Railway. 1 hav'e
flot attemmptcd to, du imore tim g'uve amn idezt of themr liarteter,
whieh is su simple as almiîost tu uiake( thecir descriptiont îîîuîoto-
nous.

One ;ystem andî primeiple oif cotituctitin bcing adoptcd
throughouit, the oîuly special exeeptiomi beimîg flic .5pc' iad%(uct
at Guelph, l'itf le remîaimied tu be toid, after tue bad bcc'î des-
cribed, bcyond the exteilt, capacity and îîuatcîials oif ecd.
Together thcy forma as peifeet a group tif railway structures as
1 ever desire to sec, for wliilst 'tîeir sîimplicity satisties flic
feelinig oif the îuîost prudent eronoîîîy, flîcir iaterials are su
except'ionable, flic cliaracter oif tile wotkiýiiiaiiship so excellent,
and the faste oif their finish su fittiiig, tîmat omne is satisflcd with
thein as works orf the îiitit substantial permianenîce. Foir iny
part, 1 etimf'css tg) lîaviiig been îîîost agrceably surpriscd whimn
I found wurk's of sudsI a class coistxuctcd ini coîînectson 'witiî
a Caniadnt citerpruse; and whilst tlie itiimîiidiate ibjiLct oif tIis
papcr wili have beemi servcd by, directiiig flie attentioni of' thic
Institute tu tîmemn, 1 staîll be botter plcascd if it imduces mîîy
enginecering brethrcn tu jourmcy over tile -round svhicii I have
traveiled witlî sO imuci satisfaction and nlot a little profit.

Additional Note on the Object of the Sait Condition of
the Sea.

ýSîîti îeIît t i the' publ ication in thlî' Marci nuimber or ur
,It>ti'> if, çtf.a bief' îîmcuoir on thec tîlju~ct i nvolved ini t he sit
condtionm tif'te sea, mn', :ttentiîmî ba:s biî,e.alled hy flic Di-
rcetor of' the 01t'r% :ttîry at Uilîm tm-tme ucl litiown

Liutenanmt .:Mury, of ic'tu 'iiited SîmîL'.- Naiv%-to a iC rY cia-
boira te paper un1 tflic sainme sýuI>jî'ct. emnbo i .'d il;ic e xplatiatory
portion of' h is admiramble W inil anmd Cimîrîent C2hart s * On
opimng Lieutenamnt Maury's volumumeiiimmv irst itnpres>iii was,
tha t I lad bvemi aiit i Jnîet i ini mmvit'W TiS, Iowevet', is
îlot tlic case. as wiil bc ,,etn hv thm. ýllijtlilled letter, imi whIiclî I

i.' astt'mmîpted a critivai rt.ivi 'uit tiie elmtirc questiomn. Ac-
cordimmg to Lietenmant Nlairy's flicor~ tu cta is Qalt in order

tuJeull IerllÏto iiiie in order tuî'mm

leite Ttprî.'n Ihe two, nvîl'i'',înay not ho irrecon-
ciiabic'. 'lo a phemoîmemo>, i mdecd. ut' :0 comnplicatcd a cha-
racter, moare tlîaîm une t>bject is mmdabdl ttt;iebd.

TO LIlFUT. MAU YLD.

Suc~î'tad'îtof the' .. Výitofil O1i, 'r!i 4-IimtOS 3c.

I)EAIS Slit,-I beg tu, retumi voit mmmy be'st thanl;,s for your
kind pre>emît tf'a cupy tif the sixh editiomi of thic Il W'ind and
Current ('harts.''

W lien I sent to thic Canadiam i>mtititte my -Note "lOn the
Objcc't oif thic Sait C2onditiomn utf the Sea.'' helieve toe, 1 was
-titogetshci una.ware of your prci ions publications on tîmat sub.
jct Myl p:ipcm %V' s read ziiid disens-ed soiiie w'eeks before it

appeared inic ue uti i' the Immttlte ; but nu nmotice ut your
highlk immportant wu.C'as eliiid fr'ont amy oif ou i umumbers.
As it is, 1 simal rcmmmcdy tfl'ic 'i'm su fair as it lies inii îy
power tu du s',, hy caliiimg attentiwm to %uur vmews in tmi addi-
tiouial Note ,it tlie stîbject, lu .îppc:r, il. pussible, ill ftie May
nunher oif thc *IJîmumal.

WiIl1 you aUow' me, howcver, with ail dute defcïence to one so
descrvc'div di'ttiiguislmed ini this braimeh oif enquiry as yourscif,
to eall iii qulestiomi the jusmîe.s ot' sume ut'your infem'ciiccs ?

If I imderstamd tlic inatter riglitly, yoîmr lîypttesis 's tfilte
followir cfl'ect, liasnely, that the -ait condition Orf flic bea lias
for its ob jcct file production oif a systein of' circulation ; this
circulatiou beimur efletcd, tirst, by l .tî imrf-tc miter bee~oiiiin-
salter (anmd heimcc Imcavi('r) by, evaîtiraition, anmd soi :imikimmg
dowmiwards, antd givimig place tu tile Iigliterî watcr fron beloiv
and, becomadly, by file lubuni's of cuir-%1aitniIs, lit( by 'vital
agemicies gcnierally, in rcmulovimig the limite and other Salts.

To the co'rrcctmies of tlic latter view, 1 inost williimgly con-
cede;ý altlmoughi 1 cat scarcely look upon the cause in qlues-
tion as suffiticntly iter.sc tu prodice thle plienomnia tif
Occanie currents, accorditig, if I illistalke flot, tii yoursug-
tion aSpg ISS oif the ,aboî'e-iiientioned work. This, how-
ever, in dhl present stâte of'our moidc sa îr ute i

opinion. Vie mnrt oif flic enuinciation belons cntirely to you;
for, alhough writer after writer lis imstanced the compensa-

* Eplanatory and Sailing Dircaiotiq to aiccOnip-iaflic tuen Pniidsî
Currenit Chtai ts." By M F". tlîînry, 1.L t), Lîî'nt. 1t..N. Gtm Eu.,
1854. The study oif tbis iiitcresting v<lume cannmot be tlot rogy re-
commendcdt50aU engagcd in pbysico-gcograplicil tinquiries. At page
177 there is a distinct chapter on tile IlSaltitcss of the Sea."-E. C.
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îiîîg piler oîf flicîaiî Miusat marine* l ithra
ing flous the sea flic %arionîs --lt> bîoulilt ilito it b.' l' vis, 110
(iC ap)iCars t o lia% e hliîted, eveni, at thte fui filer ecucls (Ille tu
titis actioni.

But tlie:e orgaiîic aizeticies alie îîiiiiil% i cferîible tii fic ab-
stract ioîi of' the lime1 ,lits fronîît fei seda ter ; tIlt ubjeet ot
flic chtluride ot suOdi uili-tli prille ipal s'ilifle colibt it îînt t flic
pressure of tlic sca-beiîîg suughît to be cx plaincs.d by the lir-st
hypotiiesis ;t aîîd it is hcere titat 1 ventture t,, dilher fronti you,
aîîd to preller Isly own explaîîatioîî, as publislied inficth Mariti
îîulî.ber of' the C-'iiiieluî a .oiui ,>a.

ithe surface water oif tlic sea woîîldti îce>saiily bc reîîderedl
salter, and coîîsequentiy hecavier, tiflic tue îderlyiîîg strata,
wcre no alîtagoîtistie inflluenîces at work ; but 1 tiisk we have
sufiiiot cxpcrinîîcîtal evideîîcc te show l thei eftèets tuf' eNa-
poratien arc couîîteraeted by tlic conîstanît additionîs of' ftcsh
watcr wiii the occan receives nt its Surfaice, anid by tlie cuîti-
paraively hiliîg tcîîîperiture of this l'~r(flic sîîrtîce) iii tiiose
regiotîs ilîcrc ev:îpor.îtîou is tlie îîiosý active. Comtte d'Arclmav.
iii lus comîpenidiumî of the I>hysies of s!'o G lobe ( Vol. 1 ot' lIs
Histoire des 1ro,,rès de la Géologie) ]lits tic tftluwiisg obser%-
ations :-Il Les recherches fLites sur la comîposition (des eaux
recueillies eti tuer penîdant le voyage de la cors ette La1 Boust if,
ont démoneîtré (tuc dans l'Océani Atlantique, le Gotic dis Blet-
gale, l'Océan huîdicîî, et ]'Océan Atlantîique Méridoîiale, la
dcensité goncrale do l'eau prise à~ la surf.îcc était mîoinidre file
celle de l'eau prise à une certainie protuîîdetir. Uic seule ex-
ceptîeon à cette rgea été reconnîue. A une seule exception
près aussi, le degré (le salure est plus prnoc a.u tond []. mup-
pose0 lie îîîoaîs at considorable deptlîs, flot absoluteiy at file
bottoîns t(lu' Il la surface."-- Titis viev is in accordance, 1 be-
lieve, witlî tlîte usually received opiniionî.§ Front aIl tlîat 1 have

* Anîd we niny ndd tisat of marine vegetatioxi aise. Dr. Lyon Pliay-
fitir iras, I believe, the first te suggest the action of Aigoe iii abstract.
inpg carboflic acid frosa (lie voater, uîîd thus setting frce file carbonate
of iine.-E. C.

t I The vapor is taken front the surface iater ; flie Surface mvater
thereby beconîts mûure Salt, andi coîsequ(ntiy litavier; it îiîercforo
sinks; and licnce ire have (lue to the sait of tlie sea, a vertical circut-
lotion, viz., a diescenta of lie.avier-beeause salter antd cooler-wauter
fronts the Surface, andi an ascent ef irater flint is iigliter-bccau-e il is
not se sait-froust the depthis below."-Licut. 'Maury ; lVtnd anid Coir-
rent Charis, 6th ed. p. 182. Thius vicr lbas been cntertained, lionever,
by otizer observers. Thîis, Sir Charrles Lyell, in Isis IlPrinciplcs of
Gcotogy," bas fle followiîgrcmnarks in rcfèrence te flic Medîterranean

-- Aftcr evapeoration, thec surface ivater becomses inîprcgnated iil a
siight excess of sait, anti, its specific gravity bcbng Itus incrcassed, it
instantly faits to the bottent, whute liglîter irater rises te flie top, &c"
But bere ire have t0 consider, hoir far titis surface mater couiti bink
irithout yielding a portion cf its extra Sais. te tlic surrouniding vater,
aintiso0rendering (ho miiole uniforni. 1 question altogcthcr the pretba-
biiity cf a vert.cal descent of this kînti takirug place in ordinatry secas,
as. ieast ta any dcptis. Over broisdi areaq, morcover, if would necces-
sariiy bc subjeet ta frcq.îcnt and often long-continued interruptions.-
E. C.

" lThe resuits of the ehemicai examination of sampies of sca-mater
colleeted during the voyage of the torvette La Bonite, have sitowa,
that, in the Paciftc Occan, the Gulf of Ilengal, the Indian Ocean, andt
the South Atlantic, the generai dcnsity )f water taken fronts tle surface
was letst fihon that taken frein a certiin depth. Oniy a singlo excep-
tionttliis lawrwas nosiccd. lVitb littie more fihon a single exception,
aise, the degrec of saitness waa gi-cater at great deptits tilon nt the
susrf.ce." Sec iso comp. rend., vol. Yi., p. 616, froni which the abovo
isquoted.-E. C.

j Theoreticaily, the surface water, owing te eraporation, siiouid bc
siightiy cooler thon fic, stratuns of voter inîneiliateiy belowir t. I
alluile, sif course, to warm and, tempersâte scas.-E. C.

rcad aluJ îholigliî iîpon file mîthje. t, il opprays to nIe finat in the
pltîîîîîîîîu (ett the, so te say, revcî'.d iîîeqsîalitiel; of' tempuera.

titre betwceî ict surfae anîd deep water iii tlîe intertropical
-AJjiar regiolis, me have flic tîtaiti cause ut' occaîtie uîtuve-

iiietills. Witit ail titis, lioweu cr, 1 do nus. îîcait to iîîfrr thas.
file piinc1 le aîiiuîîccd bv )ou is te be wlîully disregnrdcd, ln
Vur atucîltîts t0 fratte a1 s:tisîer JuPoîhesis respet ting tlle
ubject uft' te satîes the sen. lit stiiiiigto upuli ly owrf
thtvtry, 1 have (lotie su, peil iars, it tue exclusive a spiî it.

Witlî regaîd to tfile oî igin (itf tlic salinte eoîîmpoîîeîts cf bea-
water, yoîî adotpt, 1 porceive, tlic views of tue eltler L)arwin atid
otlieri, te thec efliet tfinit titesce oituponelîts ]lave been eîîtireiy
de'puilcd -oin tlic land, by a~rngstud rivers, and se caruied
ito tît fldeep, the actiont contîiîually goîng un. But here,
aga ii. yr>u tîttst allow iet(u ditfer fruiti you. 'My reusons fotr
tliis> tli»eit lire tlic followii,-litsýt, flie -tîikitg prept.îîder-
alîce of' ellide of sodiuîîli over tlic etler &,lits lut setu-witer;
wlherens, aluultgst tlie saline niatters geneîally pieselît iii river-
water,is. by ne itîans ocupies a very ceîîspicuouspl.îee. But eveii
if file sen wverc fed by brilte spriîîgs iîîstead of cluets, inîy argu-
ustent %weuld still liolti good ; hor inii îiîîo cases certaiîtly eut of'
eveîy tel), tiese brinle springs ivoulti ho but retitîriiill" te flic
osceaut, wiîat, iu tu)rtîter geological eploclis, tue ceeaît iad ren-
dered to tlic landi. Fownes's ass ertiomi, cjuoed lu oeui note nit
pa.ge 179,* appears lu uie tii bo aituges.hor uîteîable, or ut lcast
Nvitîtout truc bcariîîgs on the poinît at issue. Lakes, se î:ecu-
liarly eoîîditioîîed as these ut' wtieh lie çpczshs, have cu ideîîtly
îlot becin rendered suilt (ii flic coîîîîîun aceeptatieti of' the terni)
by flie rivets wlilehi fiow itt tdieuî, but have beeu saIt lrom fice

beg nîiîî-asportions cf ancielit sens eut off fronîîth lcîaini
eceat 1-y geolog±ical Changes. Secoîîdiy, accerding t tis view,
the sca at o11e tiiei uîust hanve been fàr iess saitlis.ait at pre-
.sont, antd ]lave gradually bcoîîe salter and salter-an infer-
ence, tue assuîîîpîioî of' wbihîi is seureely warr.înted Oh1
pabesoittological data.t

'Ibis objeutioî iiîiigiîtbeusîet, hewevoer, by assuitin- tlint marine
hic was ereated, ais a cuîupensas.ilg agents, so soon as flie sca
attaiîîed te ils present saltncs, and Itot before. 1 place, tliere-
fore, ne great stress sîpon it.

Finally, îîîay me nts lcgitiiîteiy seek. te ascertain why ehloride

-'lTite case of fle se.,," enys Foutues, Il is mits occurs in every
take inte mitich iivers flour, bnt front mltich tiacre is no outiet cxcept
hy cu:îporatiozî. Site» a laite is iiîrari.abiy a Sait laite. XI is lîspùs-
sibte flint it con be otiterutise; nutt is. is curieus te observe tintt titis
conîdition disaippears mien an ortifîciai outiet is produceti for flie vu-
fer'. "-Lieut. Maury. To titis 1 repiy, flit, emiîug te flie conmparei-
tiveiy snu,.Ii nuunt of citioride of sodium in orduiary river iuaters, a
laite cf titis kinti, if originaliy frehi, ireuit becone ,iltedi up by tiepo-
sitien of carbonate of lime, &c., lontg before it couiti pessibly exîtîbit,
lte composition of flie oceun. An originaiiy saitlnaie iouiti ecesuîrity
becoute frcsli in course of linie, if river waters were constthy peureti
mbt it, andi an ouiet aise prevideti by lower ieveis te the sien. If me
place nt thirce différent leveis, an enspty vespel, a vessel centainînig a
sait solution, nnd one filueti miih erdinary mater, titis latter occuupyiiig
the higliest ievei, andi conseet (lie îiîree by strips of filtering paper.
or a feir Cotton liîreads te nct as syphons, the contents of flie mitdle
vessel (here representing tlie sait itike) r.ill be gradtuuuiy replnceti by
te vater front above, and grtunsferreti to f ti under vessee. iere nio
outtet is provided, local conditionus, on te otîter hanul, ns in the case of
the Deuti Sea, masy modify te a marked exteus. the original composition
of' the water.-E. C.

t 1 ani quite avare thxat the study of Fossil Ichthyology offers sonue
slight support te thevicir mentioet iu the text ; but titis, ut te best
of doubtful acceptation, i. compietely ous.balanced, on the otiier hasid,
if we take int consitleratien îhe immense numbers of radiiated imi-
mals, braciiopods,cepualopode,and olter types mluichipreceded i hs-ife,
andi miich mere undoubtediy marine.-E. C.
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of' sodium shnnld have beeci hogcn by Divine wisdomi in pre-
ference tu othcr saits,.3 fls tuchtiefcoiîscitueiît of' the solid iî,tucr
of thc sen. .%Apart front its înianifuld ceutontjC applicationis, I
fbel assurcd that soute abstraet principle is involhcd in its scec-
tien. 1 have been tryingý te devise soute .,xperiiients to eluci-
date this, but hitlîertu without success. May flot, hoNNecer,
te priniary cau.se uf' ifs sclcctivi lie inic exctrenicly blight
variation whiclt it exhiljit iii regard tu its sulubitity in svater
of very differcnt tenipenitures ?

Truisting tlint voit will look upon these observations, ais they
are inîant, in tlic ligtht of' a ficîîdly interchiange of opinion,

1ilit), dear Sir, niost truly yours,
EDWD. J. CIIAPMAN.

University Colcge, Toronto, Canada West,
Apjil 3d, 1855.

The Unity of the Human R~ace.

The question of the unity and comoteon origin of' îankind,
with the conscquent opinions as to the huitian ràce coflststino, of
only one, or ot' several species, promnise, froi various causes,
te beconie one of flic inost proinciint scientifie problems of our
day. The descent of ail înankind front a single pair, bas indecd
lail reecuntly been considcred, if flot as ant cstablished point,
as one scarcely open te dispute. 'lie tcaehîngs, of Scripture,
and espeeially tlic Mosaie narrative ofcation, were suppesed
te nuitrin this %vit i an explicitncss whieh scarcely adîuittcd of
discussion. l'ie progress of' inquiry, hoivever, in varieus
directions, Ieading to vecry remnarkablc and unforseen conclu-
siens relative to file creation and extinction of species, and flic
geographical distribution et plans and animais, bas revived
itnquiry ii regard to the tenability of' the opinion thmt nmankind
eonsists only uta single speeies, descended front one pair. The
interebt in dte conclusbions to whicli it ilnay lead, bas, xuoreover,
been considermbly extended tftroughout the Anerican Conti-
nient by tlic peculiar circurastanei under wvhich different vant-
eties oftlie humuai ltanmily are liere associated tog,,ether ; though
it niay perhmaps admit of' question, hovi far flic prejudices of
cast, and the motives of sehlf'interest, or political bias, leave the
Antiericap oftie Ujnited States open to tlie inmpartial investiga-
t.on of' this important inquiry.

The inost, recent %York devoted te this subject, is the
"Types of Mnnd"issued only last ycar from the Philadel-

phia Press, by D)r. J. C. Nutt, and Geo. I. Gliddon, Esq., but
ensbracing contributions froîn various distinguished Ainerican
savans, and one of special interest furnishcd by Professor
Agassiz. The iast ot these contributions bias exeited renewed
attention ut the present motment, oving te peculiar .ireu-
stances. The vacancy of file Chair et Naturai History in the
University ut Edinburgh, occasioned by the lauxented death of
Professor Edward Forbes,-nntieed in a recent nuniber of the
Camatlian Jourmat,-has induced some influential mni iir the
Seottish capital te naine Protessor A gassiz as one peenliarly
fitted in unany ways to cupy the rootu of that distinguisbed
naturalist and paleontologî,st. The consequence, bowcvcr, of
the fit-st movemnents, inade with a view to recommending tbis
appeintient to the officers of the Crown, wbo are the patrons
of the Chair, bas been to excite a keen eontroversy as te tbe
comapatibility of the views entertained and advocated by Pro-
l'essor Agassiz, w4h, the responsible trust of an educational
appointaient in elle of the national Universities. IlWe have
no fear," says o writcr, Ilthat tho Bible rightly interpretcd,

and tlic discov''rics of Science rightl) and thoroingbly investi-
gated and dclinced, ivili ever bc rioîîîid to ehîsh ; becass %ve
believe tlint they aro cqually, altlîoughi through diflcrcîît
chanmels, a revela,&ion ofiftie ,aille Deity. flut we do bcliee,
and grcatly icar, tlint crude and inmipettt specuhiîtions, carried
on by ant inigcniuus and elever oman, stîdi as Agassiz is, in
presence uf iiigenuous and ardent 3outms, nmay unsetfle the
fiuith ut imnny, and eflect a world ofnisîe"

W1 e are rather inclined te believe thtat greater credit is
uttnelhed te tile influence of scientific toaehille in protlueing tilt
scepticismn prevaihin- anion., soute portion of' the students of
science, tItan a more rigid investigation of the prefimises would
bo found te justilY. Scepticaminen of science bave indced net
unfrequently made use of* tîteir science te detend their scepti.
eismn, but we are net aware of even one solitary instance which
cati bc product'd ini wbielh science, even whien înisinterpreted,
lias moade a sceptie et a believer. '1rutî înced net fear incquiry;
and in this questioni of the unity or plurality cf' the buinn,
species, as iii aIl otîmer8, now tîmat it lias been broaclicd, tho
greater latitude there is allosved te free iîîqîiry and discussion,
the soner will its ultiniate decision bc rcnnised to bc in
Iarniony with Revelation, ivlien riglmtly iîtrpreted. It i8 ai
manifèst injustice, liewever, to spcatk'f flitc cautioubly ex-
prtssed views of Professer Agas-iz as -1 ct-nde and iperteet
speculatiens ;" or tu represent hum1i as a scptie, beeaube ef Imis
titus exercising, tîte rillt et' private judgnent in relation te
scientifti research. On titis bubjett Dr. ileratie R. ',,foer, of
Boston, an Ainerican Physician temnporariiy resident iii Edin-
burgît, supplies flic following interebtinigin1brmnation, in a letter
addrecsed te one of file newspapers of' ti at eity, relative hoth
te tîte opinions ammd doniestie habits et' tbe distinguisbied
Amnerican -Naturalist:

-For several years a pupil of hi-, andl for a longer finie slîaring
largcly the privihüge of iritiniatc acquaîntance, I mily be nlloived to
siate, finat, se far fromnbeing an irreligious man, or expressing opinions
tbat, if properly invcstigaqted,, would prove Jini an unbelievcr, I'rofes-or
Agas>iz is at once ant earniest andI entliusinstjc imîquirer lotoe lc idden
niybterie of past and ))resemlt Etfc. and a vcry devout Clîristinn-
a believer in the revelatiomi ot God through Ilis Word, as in iLose lie
lias nmade ilîrougli lus works.

-Inte tlic neints of the question of man's idcntity of origin, this i'
not flic place te enter; e properly ditzcu:s flime arguments flint have
been brouglit fý,rward on cubLer side womld require mamiy pagcs nad
lours. Tîme advocates cf several centres, of hirtli and tubsequent
divergence tlîcnce, have only claimucd tliat lîke timese of gcotogy as newv
by all reccivcd, yet "e latoly condemned as ovcî-turning Scripture, tiîey
but rentIer certaini "idenco given by nature, andI otlmcrwisec unintelligible,
subservicat te, and explanatory ai, the teaclîiîîgs of the moloic record.
Anul, besides, diversity cf origni by ae imenuîs imphics divcrsity of
.3pecies, fier is it «o uscd.

-- %ever biave I Imeard Agassiz eay oe word implying, nor do I
beliexo lie holds, tlîat any tribe ùr vnriety of man, lîc'acrcr d.egtaded,
wbetmer black or net, liams net a living seul, capable, under favourable
circumstances, of indcfinite developoment, and of becomuing fittcd for
the Christian's hecaven.

I.Ameng otlier courses of popular lectures delivered by him, amany
cf whiclî have been repeated in various parts cf America, and most
fully atteîîded, was one eeveral years sincc upon ,The Plan cf the
Creatiton." No one couid have heard titis cour>e, citber in vitale or
in part, without a quickened faitli i lic Almighmty, AII-wise, Alt-
loving Creator.

' lus religious uiews are very streag and decided. The circuin-
stances of his eanly life in Switzerland could indced bot have rcndered
tilera se, his father having been a clergyman, andI, I thîink, cf Lutheran
tenets. That father's oltI friend, now or lately pastor cf a German
Clîurch in New Orleans, followed the son te America, devotedly
atiaclmed te hlm, andI for a long finie was lus domnestie chaplain. Those
quaint and fervent home religlous services, at which 1 have beca
prescrit, are stîll vividly befere me."
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TuE UNITI 0F THE II'MAS' RACÈE.[15

Bunt the iiîterest ntahn~to tliis tliscl'iîîin inelve1.s insacli
Mure tiilî thle acharacter or leligiîins beliel' uf aii sv~inglc
scieîit.ie Cnquiier, anid it îuay faut lie niiiterevstii- tu fic~

reî s of' file Jeî<îb n lorit<,I, to) lats tie lloi
ab';tr.icL of' lait ai ticle publiAied rccutly iii Ille*Vdsaî
atal whlich frîili the jiitiais C. M. îîîtaclied tu it, is 110 dolibi
frti the pets of' Chiarles Machircu, F.1 iE. long flic tidlciiîc
editur oi, t lia t journal, unîd niow wvell k lni na iniong f lic sceint ici

gecîlogibîS ip, il e &SoîîîshI caîi. 'Ilie aîrticle i4 e.xprcesly
writtuii tu iefute flic argumenits iidvIiîiced b3 a ietitber ut' tige
Ed nbuîigh e(irpiio în, iii pouf ut' the (tisi 1 li;liti:ai i 101 fr af
cha.ir ini a Seottil Uî1:ivcrbity ofiîiiy olie veiltul iig to eiîtc taini
a doobt as to tlic uîîity of' the lmitait iatc ; aiîd fuitlier to
shào% tlat the doubt îeti-rrcîl to is le>b ioNl or ,tartliiig than

unscieiàtitic rcaders3 iiiay bc awarc ut'.
Retiýrriut, to the arguîiieiiti of tlis civie ensura flic mîiter

observes :
-t liesellis to nie lai conider file question resprctiîig flc unid?, of

tlic lîîîiii;ii grace il, une lisit tiad ilever beeli tigititteît dilgt.gsiz fatit).
li t eî iîîiiîîoîr i ceri'cd fia. 1 thiglît it liid beeîî îîîiicreîîtly

ktiuwîii lisit. froin filc dily of Ari>tofi e do'.'. îwiîril, opinionis )al. lit 1)ii
di'.idleil îîosi tile eutijec ; fluit, %vigile boric iiintiiîe lhit flic wlî i tcbt;ick, yeltov, aind ruai meti were dlistinct specieq', flic progeîîv oii is-
tiîiet primairie paiirs, ottiers tictd flîit tiîey were tiiecly vari-etieli et rie
specit.e2, und ilI sprîîng I roi IL aiîil finir. itroni, f lic gi cnt aiitlority
ot til ti etîîcitury, bu ie'.cd in tlie uîiity of tlcueainî race: but, iii
defereiice to iliose N ho eniliiit lin opptgaite opiionuî, tîuugtî it
flcCe-,j:r tas arilgule file qîiestiîîîî, flot lin thlicgl, but o1 it>mii
git Si ,usit-. Cuvier, flic foîuailler of qdicîltilic ziîtgv, cflause tii the
baissie c' îiit:ltiýion, buit îîppîieîtly wdîlî Iîcititituii, faitlii outile uiîrri'Nw
grî,uiid ttî;ît tiaiîtattoe.s aid tier lîuîina u> brits toiv vo ffp'rilig ble

%tcîî v i's.ite Iiîluîg ttie luiwe' :iiiiiits iiiiuîgrc] leit ujusi
tb be uîiiverb.41tty liureîi. lie (lacs flot bay denît tige iuîîuan ap'.îs
singlec, but -î ioiilel ajpeîr Io he siigtc, 'hure flic iniîigt d pruîgeliv (if
il i tice i îîî. .tî it îîip),ing it is 0Aciiîl f' îl ic leariied tfailli,-

latoi , Dr. Cl.rI>î'îîteiî, îiulorîîs us, ai i n ote, flinît Cui'rs aîrgumencît
rei ou : iiiy fliiniîîui, lui tlisait >(,sale iîybrid l iiiis are fruî îlot.
luas2, lory SL. Vincenit, n arta' te iia liîriîlist, allait ctitor oif

fi l)ic iiui-:i Ct:î'.siciue d'Il itoire N.ituri'll,'' îiîtililied J. Joui.îur,ELssen Yvliuf~qiie iur le alire inîuî,.î ii 'Iietî lic iîîîjîl;tiliîed ftint fii
iîiuîîrice eiîbr;te' ifîci> dihiercîit specics, derjved flousî lis îîî:uîy

pIîi hnitvi îi:iirýî. 'l'la book, i tirai voumeis, fine rusi throtî li tree cîti-
tiuiu ;it teis. In file flttwiiig year a wvork îtlpeiîred n flic sîuuîe
Fulliject aiI o11e voumie by M1. D)esiiîibuliiis, lui iiiiiitqiiiist (tIstuire Na-
tux elle (tl es s Iugi.iiîies), v'.lo divides mainîkîd ilîto saxfelit distinict
stbeieîu."

It i:, tiiercior aipparenît, tlîat Agaissiz is by 1o miens the first
wvliu, liai, broaulied the opinlion tlîat îîiaîîîkiîd ducs.ý liait etun>iSt ut'
oîie, but ot se% erd species ; iior did tic doubt it imiplies, i% lich,
wlîeiîl liîrt broaclîed, prescrits su rcpulsivc aul aspect to iaîîy
goo)d flena, deter the learîied andi pious D)r. Jaillis 1>e Stîiîh
fruitsigh iliig the iilu1uiry ait imipartial critital rc% icw iii lus work
oit II I lie ieél:îîaion betwccî the Mloly Scriptures; and songec parts
of (eîîlogital Nccic. ote E ofttat %vork cîîîtaiîis a'- dis-
sert.atiolu on thc %:îrieties; of the .11 uniali Species, iii wliell the
lc.îî lied div ine reniarks:

It '.'. oiîid lie wriiig bo conccal file difficulthies witt ivhlict the suli-
ject i> sîîrrouîîîtcd, tiIî'.îever satibficîl ivc iy Ilic vitti tlic evidierce i ilfa'.oîr ut the çlezereI oif latt uiziiikind frotta une original panir of auiýeS-
tors..' Tii flic oîunitific reader îlic-e difliculties may auîpenr tu bc
fitî-i'e:tclie I floveltica; af îîioderîi sccîîticismr, but inquiry proves ttîcm
to b2 jas ittie îo'.ct a-; b.tscteb.I. Tlîcy ivere icît by writers- iii rery
aucielit tailles a ais Ilîpears fraia na Larguai, or olît Jiewisli paraphlra,

of (ieîe-is îi. 7, quuteil ty Dr. lave Suîîitli, iii Mtiict il ie cxptaiiicdl
ttîat (Gof I ereiteýl Iniia red, l..!ok. and, ichite.

Dr. Siiîitlî îîîîiits ttiat the action of the saillr liglît ui tient in

* Qoîlttc I'espcc humnainîe pîîraitae unique, puiisquie tous les in-
divitlu - peu'.ent bcseacr indiâtiancaet, et pruduisire des individus fc-
conde.?' &c.

tropical ctiîîeinîe, nllIy V.îodiiei. a:iuilladues (sr bruirai,, buut n chilve
n O ièittauîc uf îî '.'. ite t1niniiy tii. coîuîiiiiiity iiluirinug flice luioler

iegrii coluîti' ' ur oft ai iîcguî failliy I> tecuîîîiîg ofr IL lieaî;îlu>Eutq
Whtîi te, excet'îtlviîtrli iîIes Viîs îivruimouiie tfil te v bite aîîd

btinck iiîît'i.i sig(tu ilhiler dliticîit i'.. - 'le recent î'xputir-
iîîi.s of ttige lýgy jîti;i uisîb:I u teîiîpt.lieii' lm rîuîgltt lIighlît cturvâ

uft lati '.e E:gyitîiài, and <t iiiet'î imd '.'îiîien uf tilier maison-î, colis-
1'îi'iig aierrcs, '. rtm ue îli-î îigiîî"lieul lu> tiir cii iruicîrisîloi uni of

fice undîi tilil i oailefiý 1 /lcuk c'îlîir. Songe oif tlnŽ.cliigtîty iiittrest-
tII) eucslttii lire turorcul t') lie for flic nge or Josueph anitl cuirler,

nîîl iiu l in' ihichiftic ii('gru liguresý occîî aire oh ttgec iglîtti enury
lifter ttle lliots-I.Asui iiglleîî doit flic compilîexioni uf fuiaiî' îily
w aIs % tint 1 tiave vemilured ut -appouse uis fic iîuriîîîî bis ''.vill i/iere uri
nl, lange for ta iiu"qro ruire tu be jatodîitres b>' flic ojerationu of n111 tlic

raiîke. of cthange n itta '.rich le a..ilîîe iqiîiiiteî.' Whou, inîtecil, il t
blîcieve ttîat il S)iiîîîrd îa-liited l i îîe.1 irmiti b.eoîIie nL liegro
iii tiveuty-fiuir geîîvriltiutis Y 'ige force ofi flic obîjectionî ia vastly ini-
crenai ''.teîî we igele'r tu ftic lîitiiry of flic Berbera, Tiut-oos, nRaid
Tuitricas, ai ,peIil<iîîg $lie Manie raica'il 141iguîîge, nasalt >111eii#t over the0
cacas ut tlie 'ntIîira. fronti Mutriiccuo 10 Eg>jt, wtioi have livel gider file

samîie tiirî uîg villa '.ftlic Iitick4 silice fitaillîe of I Icroutonis (2t)Wl
yenr-,), anid are oîîly lurouri-iio moire siegroca ttîanî file Moorz; or Egyp-
faillis.

-Allîuiî iiiiglî lic tlic furst erecateui mîais, flic pruituiplast of flic race,
a fair repireeiittîiie of uîti l i, qiîalitie-, ivitliout liiîg lteratty flic fil-
ttiir nf aIt inaiîîikiiiî. -iMr. Ed'.rirl Kinîg, il zealous Chiristia'n,' sîuays
Dr. Sîîih, 4 stretiuotui,§Iv îîiniîîîîuinei ftic opiioniî uf flic pluri ty of
humin iucecitry.' The ittiîsîrioiîs Dr. Arnold et Rlty ua-o hlii flint
1the quesoigia îitlionl sems nl isetll.' 1 Nor cain re fafligrni it tii

bcea miii iiîouaibitity ltsait ftic .Atiîiigtty Crenaor 2elli hve accu lit to
br;iig origiu'ntiy iiuttî lîriug il!stiîe., tripitîs, or oltr muliitiples of
panirs. forîîîed soulk fmiîctait fiace !slîuutt be îîo blpecifie tiiffrcîite be-
tineeii figeais.'

,"1itlt regaird to Acts x'.ii. 26. it canoat be priivcîl fliat -oue bicoul'
nece.siuurîty migi.fiei itebeeut frii kt comuniîul mncesir .> for', ndîîîittinîg
n specifie iitentiiy, ttîiiigls liaviiîg tîroceedeit fionii dibtiliet loci of erea-
lion, boit> flic pîy.siî'at andt aurait:&] ciiaîms ivîotd be flice aie
lu rait eseinîtl quaitiies.

Il1But if se ca'rry îîmî concesin ta tle vcry li:t po)int-if the pro-
grciau oh iuive.tigaîtio Iiti!Il iîîtî'cî briuig oiut siel kinîts ani (itegrees
of e'.iiteiie-is bbiîl îiaiiiiliv taira tflic seigle iii îviouro 0ftle Iblioi tc-

bis flint fiaere are 'useril raies (It iîîmikîndL, cth hîviig urigîiatect iii
a îhiffereîît pair oft aiicestr'-w tiait '.'outt bc flic cotîseqiiei t0 tour
hiigleat, iiîtel ehts, aï graitiîîîîîl, aecoîntîîle, îînd inuîiutat beilîga ?
W'ouid otir/cîtilh, tleo futizmtin of miotives for love ni iîbedictite ta Gui,
virtuis self-governmentî, miîiî unli er:uijusýtice anit îd ue-wît
ttiis fInitial, tige subz!ttnce of tlîiîîgs hipeit for, flicecvldeîîce of tiiîg
not u, Utitt any detritniat, agfter, by (lue nieuitation aîîd prayer,

we liait surîuouiited tlic fira3t stîoek ? Let us burvcy ttiose conse-
qucuces.

... If flic tiro fir-t iulimslitants of lten ec flic progciliters, flot of
nil ]fîîailibiiîg-, lut îîîîy of flic grace wh leîîce airiuig tige ltbrew til-
niily, îutîtil if uitl ressiiaige lîuact, lisait all sere tîurîîd liy the imi-
îîîcîîimîh po'.'er of Cod, andi sali ftuer circttilu,taîîceu, -taled «ir iuipticît
lu flic Seriptures, nauhd reluilin file mîmmiie as to sauorai und preefical
purposes.

4,-Adam iroulit bc Irn figure of Mtinî flint iras ho couic ' the Savieur
of iiîkiiil1; juit as 3titizeitek, or Musbes, or Aarou, or David. 'The
spiritual lecsuoîi '.lll bc the esne.

*1,Thîe sinfil eîasractcr tif aIl tlic tribes of men, fial flic indiviulai
conllîobilig tlieni, seOUlIl rcîifiîii îleterjuinetl by flic iulost abunduint ni
ni tainlul'y dicîuinstratcd prosfm, inic uhii"tery ot ali tiles andi
nations. Tlîc way aîî iasinuer ln whuici nmoral courruption tins ttius
intecteul 4it îîîen, under ilueit' severil tieaiits of prgnevitanc'ty
woîîltl he an inscriîtablc înystery (selili if li nloir); but the îîeed -it
dhivine uîîercy ftial file duuy tu seek it seoul l be file saisie ;tige sanie
neeusity seould exibt et :; S:îviour, il rcdleiiiptioti, îud a reuaovatiuîî of
the infernal cliaracter by eftlcaciouis grace.

Il Vat tlic Saviour wea-, in lus hîumain nature, a descendant of
Adaui, woîtid not nithitate saainst tuis beýîug a proper tteulccuicr fuir lait

tlic races of îinunkindu, aîîny niurc thi'îi lais tîeiug o decndiuanit uf Ahra-
liani, Judithi, nit David, nt nlt diniiniblies tias perfection lao bave us,

siîuuîors nf flic G-iititee.'
Soîne utifficulties lu flic Scri ptiîrc-li tory would bc tauen nveay

,gicla a3-tle sous oif Adaîii obuiîuiing iies uot ttîeir tiou si sit r
Cîina's ncqoiriug instriiincuts cf liusbandry, svlictî irust have laera

furnisbeci by miracle inamcdiatciy front Col uapon theî usual supposi-

[1855.



REI10UT7 ON TH'îE 11ESULTS OF TIMATMENTI IN EPIDEMIC CIIOLflRA.

tutu ; -Il5 i$ n'o't'onoi tir uiiii:to 1utiiotei 1 lu mitî itfin it
t'îi'îd t 'oI 03 all a--ii- ii'v ittt ooi,î ro.gioi.ut of ioi<'t

>eo,' uliott u o îiîti'e' oui'i î':ola , t iifilt Uin tilti iil' i

il P'ii< I .t 3 i ini l' : tlloil :-:fatal 1113 tuotal'itiog il, City,' a coit-
aidilî i e''taînîu ootîîo tit-N.

«11Tittts, if cuiit ti.ti'il>' to :dIi rcau-uiiaîholc pokiiîIi 3, titi, gisait (file.-
tie o ti eicr lit e saineditiî. ira filoc wauv o'jojoo'-ilel t Nluit me i itow
titink file Vic t toi' fruti, Ille luogitest 1tîiVtî' ý ut' luit miii tlout bc
tifet'clîd.'

*1If alico Ag~ais4z adi't,; thte ideca ltait tie tîtaari foonîily lins a joui1-
nuilily ot' itic'sturs, ti is evitIl't lfit lie ltel t iii coititiflit m it

le3trieol, iuit"-, aîîî' gofat itlii. aiid t -ot it t liandit the dloctine wotulî
iiot litoie llisqriiil tml iî' tai i Dr. laye Siiitiàl'- C,,tuttitttfui' tui cititr
of Nîtturtî a itr

Tliese observai ms oTîler a fitiiî sîtîni taîry t' tlie nrutiients

thaîuglittîit iîtqîirer iii re n~'tce tu titis extiinetv ditlit'ttlt
quesîtin. 'ie simtiple dcc't.tiatîioi audt-esseit by St. Pautl tn tho
asseitibieul Atitetia us, tuait (i ud liais Ilmaîde of one' bluud atit
natijons of' mencî tu dweil oit the fiee ut' tire cartt,'' liais bcen
produeed as concelusiv'e ; but a mure riguiroîts criticistît couin-
î,els the Chtristiain stîiceîît (If' science tii' aîdmitt tuait tule initer-
pretaîtitn ut' it, ais îiaiigsrilyaiiî''al descett of' every
tumait being f'ront tune euîîîî n pahir ut uietriï îlot nleees-
sarity tile logical îledic'tiui f'ront tiait beatti l'ut and sigfificaI t
passaige. 1 lie writer or) titis vexcd quiestiion, wlîosc retîairks
we ]lavse speeiaîiiy refinied tu aive, cutît'ittdes by ubseî'viîtga

IOte wuul'l îtiitk tienot teI foti <i tite'nî-'t'oîg in ý'ette tain sicai
quPlsat'on in titi' - t y lits liccît siticiettlv ex is iltircoid>'. hu
(milet, nfli flicIst tir ie eau -th ttrteon Oit- ti' , ai te.nd rct ulîcul ii ntu
orbit r'uii lte -un, tire Inititi.i oit aii %ti i tlests of Scriotiu'e

dezinuticeol tiait las n lierîtie fier lî'ta' gluî'ioistii cî,vct',c, senti pot ]aie
in Pniîotîn. Willtaî itllittget'î et'ottij mou, floot ire dligiîci il' titi-se
iiisgnncetii po'ed'iig coutil lie iiiuttc'i fru'uî the atiais of Iuis;
Clîtîrcit ? JI'iw tuiti ns it hlîeij,'îci u ir ' icr cetit fiietient iail i
flic i-it s of ut' n tntt iitttîiaii cite outt' \f:ti ' S tr ;it ati îi' low
relucanmt were iiiaitîy retigki.i' fltte, tatking tite ',vunts of Moses glu pied
de la lettre. tu i ec, 'ucfilie item :ottl tet o t iti tt cî'cy grat ne-
gint of tite ','ot'Io 11:1', tiiia tînt' ectilat. l' it'e!f. senti tiet til lt-i'< intt
itati' liecî 111:111Y' ili-tittet ceutres ot' crcoîatt. Mient geologist.4 iiî-t

.'iinoutuced tr %aisI aige %if lite cîrîli, :ii tltat ils creomijoî, itîsîeail of
heinaý coîutîlete.i iti six ql.ay3'4, exteioed umet' mtillins of y'Ctîis, tests 'if
Scriîîtuae wct*c itgaîtî aiope.îi lt lu tint tire't ilui ri, îîîd grent îans fle
oeîtry. 'fle J)rugre.s 't scietica liai_; lîceti fl'tit o ut arretedl bv

tliese ~îocoiîaittil have tbey flot lîruglt ubîtoquy upen religtin'

The e'trcuiîtstatîies to whlieit we have i'cterred above, as cati 1-
in- spial atîleutintî, ait file preseîît ui e, to ibis questiont ut'
the Uîîity of' flic Humtait iîc, caîtinîtt t:iil to gi% 0 ait aidditiuial
unterest tu) it iii tilt mnaits of' ail %vte) sytpt i l% tite pro-
gress ut' scece ; aind witt aibuiîtnaiiitl justi'y us, we feel aissur-
cd, iii tue estimîattion ut' our nenders., t'uir finis bî'iuîgiîî it funier
their ntotice. At tc -,allie t'utc, vre are 'utt3' 'alivè tu the îîîatry
ditffctîlties with wiiieli tlic itîquiry is beset, aîîd to tute decply
foundcd natur'c of atdj tue preconccis'ed ideais wiîlî whlti it
seeii tu (:orie itto coltisiont ; anîd we îiglt ]lave licsitated to
introduce thse discussion in our pages, iatd it been eharacter-
ised by a less revercîttioil recogntitionu of'the acred narrativ e, in
ail thuit relates touftic origin nnid thle destiîîy ut. maî.

Report on the E esuits of thse différent bTethods of Treaunent
pursued in Epidemie Choiera

Titi,; report is restrieted to ait i nailysis anîd staîtisticaîl records
placcd iî flie poss-essioi ot' its tutlio;,Q, anîd sîmpplicd front tie
N'arious inetropolitun hospitals and muledieni practitioners. such

deîitionta onlv beingî îi'itie ftrî tile reý;u1î or the'ir ana1vyis
a.4 aîre pltaint ard nîîietliivue.ti.

,'749 c:le ' eli-ilera iare sclccted, (if wlîieli 1,194 ucclîr-
red il% thle nitt npîiltau hî<itli.1t.1 i n the illetror t~i î
di ýîtiiets (1iiin tile Iitp a nd ic reitainmder i n tire pro-
v inces.

'j'lie trelt mcii t (if tlic idi"e:lo is div ided intto flautr liead s
1, thle adîcrative moîde ot'tre,îtilit'tt ; , the aisîrintîtaut , Ille
a'itiii:ît; anîd -4, the eliiiiiiiatt( .itil . fllte atliraîtivet

anîd :mriti n en t iîoîdeý; aire, ateeord it g toit i ciai w'riters, 1. c
oni file. tiieury titit file speLiie puîiîti t' cttîier. aittn'ks flic
iiillconls lîling of' tlie itlestinal eatia :atald svt s aille a i 'i on

whu'lî jtrov'kes; :lit <'s itating îa effuit-oon il' tlic serti ini of flic
bi )oîi. 'l'i, cii i niative t reatituent t>b i(biisiy ),.esttlpsa., thle
îtccessaty ut' îs,aistitg nature tir get tidi ot' file viras, lier uit-
tenît i to effect wichd ohjeet c'îîst îîutc, aeC irdintg to t hi. filet-
ry', tile leaidin qiir yuptottts ft flic di.seaSc. ''ie ai iter'.ttiîo t reat-
litent ilieluoie tue atdmiitnistration ut' calomtiel, iii $1inau doýeS ait
shirt, interv'.ls, aind iu larger doîscsat 1,tîîaer 'iîtervals, Nxitlî or
wîitout emtet îes, saliines, externat St ilil&ttilits, icewaiter, ]lot

btii ujcctions ihalt ofthc vei nis, î'iyýi rs, an id soinet iuies oumn
aleiomel). 'l'ie Il Ofjnuet ' 'ititu' sulpipli i aid

(dlî.,eholk anîd opium, adutit, saîliiies, oinaliona, g,îlhe aceide
tuiilne, anid <oin ut' tflic rne ieiiîdic:îted intider tilt '. a i 1r-
aivie sseu. 'ie"s i îtî: its"' :ttiaiiiiis.tercdl iit uer Atui
tiird mtode of' treatient intictîe :îîtn tit ii, caîlomttel, branid y,

uretii 'pl tillCtCliata, tter, opiumi, Iii I rut o 'yoe, etîtillpit Il', a id
ehiui'fori't, wvitii e'<tertitl sI tila.tit, emtetics, an i ,nîl' bat hs,

the ''cordial toaie itiicture,'' eajep)tt ou, icewator, salireîs, &e.
'VTe "eI'iîtiiitit,' joeeiie ider tilt fourtit he.td, were
castor uit, ivitî anid wiîthoit einetios, e'xteria stimiulanit," and
hiot b.fflts, calomelc, capsicuiti, ginager, &c., ettieties, ieaeiîta
in sînat liss oliveoŽ il, anid1ftic patass. t îrtr. ut' atntiniîuîîî.
MI tiîy utf clici rean&l'ies arecttiio to thte various clases of'
tri'at iiett, sttc'h as tflie inaerati no cailomtel, opiumlii, atît01othli
crs. Out ut' the licaspitais, chloorie cther, s4îa, anîd Iitiierati

ae'ids werc pre-ctibetl îitder tlie fit-st headt (iniididtion to tire
otlicr reineffes); eziteLhui, aiccutle ui' tc.id. tiîietîre ut' tue eCtltli
chioride of' irotiiigu, antd sîtaar, unîte. tic seconîd, or ais;-
trinrget tmîode ; cliorofofrmeî catpsictii, ecso te, &c. . affiiter tlie
st'imulant course ut' treatuletit ; anid crot.n uit under flie fouthi
or eaithairtic.

Aiîd now fur thic rcsîîlt, of titis greait experlîncut The evi.
detîce ut'a eatreltliy-pîepntred series ot' table.,, set foi-th in Ille
report, condenîns altogether, ais a prtueiple ut' praticc, flic
fourth, or eliibîiiîattt, îîîode ot' treatinelît, ; kt teStifies îaîitist tlic
stîimulant principle, exccptittg ns a resotirc in extt'emcl
caseï it diplays a deeided adtvanttatre iii the attter.îtive
pritîciple ; espeuially ns carricîl otît by caloîtîd :atît opi.
uini ; anîd it shows a still stîperior adv:tîtage iii tic astrin-
gent principie, ais aîpîlied tîtrough flic miediumît ut' chaolk antd
opium. 'IThe pereentage ot' deaath; %va- ais t'lows -vzun-
der the cliitiiinant mode, 71.7 ; îiîder tlie stimuttlanît, 5'4 ; utîder
the alternative (caîlomeîl aînd opiumî ).363.2; Lnd sîntier tlie aoslrin-
gents (chalk and opium), oîîly 20 3 per cenît. Tiiesc statti.sties
are tested by thse relative pr'oportion whith thse casés of col-
laipse hear to tlie numîbcr of deattis utf titeir owîî clatsses res-
peetively. Colîtîl anîd opiumi st-iid lîigliest in ftie Scaîle ot'

ueesif tlîis critei'ioî bc aîdopted, tlie order ut' prefiercnec

*A tire"sef1 tr tlic Presi'tcnt of lite Geneno Bn,, fi of le'a'thtifl'
tire -Ti entniont Coninîattc o'f tire Nieiiicll Cotînc'd." Presontç"i to
both Ileuses of Parihunont by command of lier 'Majesty.-Evm-. liait.
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hein- thus. viz. :-Calomel and opium, 59.2 pcr cent. ; calo-
ni (in large doses), 60.9 ; salines, 62.9 ; chalk nnd opium,
63.2; caloinol (sînaîl doses.), 73.9; castor oul, 77.6; and su]-
plturie aeid, 78.9 per cent. The superior success of~ calomnel
and opium in sevcrcr cases tlîns appears a distinct Lac clici-
ted by the present inquiry. 'l'le relative advantages of' tc
oter miodes ut' trcatnicnt mark calomnel in sinaîl doses, castor
oil, and suiphurie acid as actually to bc dcprecatcd in severer
cases.

Chalk and opium stand at tlic head of Uic list in tlic general
porcontago, buth iii hospitals and private practice, but lu the
coinparisun ot the cullapse cases with tue nuniber ut deatîts the
average dciined to the fuourth; rztnk.

Tfli suecess of' various modes of trcatmcent in Uic hospitals
follows Uic saine ratio as thuse iii private practice. The great.
or mortality in liospitals is to be accouted fur by the greater
s=vrt of* tte cases, and the puverty and previous exposuire of
te ptents.

Iu the 1,100 cases iii tho hi,.piLols 643 iîad cincties at the
outsot, of' whoin 410 liad collapse, 140 consecutivo fliver, and
314 died ; 457 cases were treatc without omieties, of' which
303 had collapse, 106 conseutive forer, and 226 dicd ; out of'
1,100 cases 10.2 had turpentine ienmata adiniitercd. 0f
these 87 ltad collapse, and 59 dicd. 0f' 998 trcatcd irithout
turpentine 626 had collapio, and 511 died. 0f' 496 cases iii
which iceirater iras giveni 404 had cullapse, and 248 died; and
of 604 cases in whiclà icetrater ia miot given 309 had culiopse
and 322 dicd.

No definite information bas been obtainied on the subjeet of
"consecutive f*t-ver," and of' tc statistics afforded no use con

bo made. Thtis defeut, httwcver, necd hoe Uic less deplored,
sinco choIera, in te torn of consecutivo fi-ver, becomoes anialo.

gos oote fyrs, the treattueut uf which. is, or ouglit to bo,
genierdily undcrstood.

It is to ho rc.,rcttcd that the rctturnî arc alnîost sulent on the
very important tupie of simple and chuleraie diarrîoa passing
into choiera. Soute statistical tables are given, but the numît.
ber ufcases trcated is su stuail, conîpared ivitî tîte wl le, tîtat
nu làir intobrence can ho drawn as tu the comparative suecess ut
tce various moudes ut troatinnt, nor do tîto reportcd fâets war-

rant any spc..cifie induction. lit is hopcd that this înust impur.
tan t brancil of the statisties of choiera niai' reccive the caref*ul
attention uf' the miedical profession îvlii they f*uriih future
returns.

As rega.rds the cases of simple and cholcroic diarrhoea, whieh
have not passed into choIera, it is sîtown, by a soties of' state-
mots, titat the astringent plan of treatint is dccidedly to bc
pretorred in the cariy stages of' the disease, or iii pretionitury
diarrhce.î. Tîte order of the pereentage ut' foilure tu stay the
disease in ifs carlier stages, or iii tîtat of~ prettonitory diarrhoeo,
is as follovs :'-Salines, 13.6 ; chalk mtixture, 8 9; calomiel
(with opium), 6,9; calomnel, 2.4 ; chalk, irith opitum, calomnel,
amîd astringents, 1.5; sulphiurie acid, with opium. and calomnel,
1.3; chalk, with opium, ammionia, and cateelmu, 0.2 ; sulphu-
rie acîd, irith and ivithout opium, 'mnd with cuiluinel as an ad-
junetive reîtîedy, 1.33 ; and chaik, ivithi and %vithout opium,
tougether ii aroinatie confection and antinonia, îvith. catechui,
kiiîo, lugwood, and caoiîîel as an adjunetive rcîîîcdy, 1.81. In-
cludiiîg the deatîts troiin diarrhoea, as f.îiluros, the pet centage ut
failure, is as flilows, viz. :-Chtlk mixture, 12 6; calomnel aîd
opium, 7.1 ; opium, 2.6; ehalk, with opiumt, calomiel, and as-
trîingcnts, 1.7 ; sulphuiie acid, with opium and calomel, 1.5
and %vith opiumî alune, 0.3 ; suiphurie acid, with and without
opium, and with calomiel as an injunctive remacdy, 1.54; and

chalkc, with or withotit opium, togcthcr Nvith nronintic confec-
tion tuid ammnonia, witlî eatechu, l<ino, logwood, and caloutel as
adjunctive, 1.55.

The Coininittec of the Mcdicad Cotineil conchîde their re-
port by express4ing an opinion tbat, altliougli tîtese and other
litets tlîrow a inost luseli liglht un1 thc Comparative vaie of
different modes of' trcatmoent, stili more docisivc cvidcnéc nîight
bc obttined under more favourable circunmstances. The inqui.
ry was not undertakcn tili the epideii hl i carly roced its
eulmninating point, and whon Ieisturc flor pre-arrangcmcent was
wholly watn. They entcrtain a conviction, wlaich lias
g1rown with the progress of te work, that by insuring fuiler
and more numncrous returns to a mnore complcte and distinct
fbrn (of' inquiry, they %would, on1 nny future Visitation of' the
discase, bcecnabled to collect ample storc ot avouable tacts, and
to doduce truths of tho utmiost importance both to guide iiidi.
cal practice and to cnlighiten science.

On the meent Cold Weather. and on the Crystals of Suow
observed duxing its continuazice.*

Dy JAMES Cl.AISUErn.

(Re'adbefore lhe .3lezeoroloqcai Society, London, Marck 27.)
The present ycar was usliered in with a high temperit-ic,

exceeding its average by quantities varying trom 80 to 120
daily. On January lOtit a cold period set iu, together with a
dense fog; and the temperature, whliclî was as high as 490-6
on the Oth, fell to 26' on the lOth. Miois diminution of tcmn-
porature was accouipanied by a change in the wind, whieh,
tromn bloving a comipound front the west, changcd to a coin-
pound front the cast; and, %vith fcw exceptions, lias so conti
nucd up tu the present tinie, as show» by tite returns published
in the Daly~ Xciws. On January l2th and l3th the temupera-
turc %vas about its average value ; but after tite l4th, whcn the
cold set in, its departures wcre vcry considerable, partieularly
oi'cr t souti-wcst and castor»l parts of' England. Scotland
and tîte nortitern ccunties werc frequently exempt front any
share in the great severity of Uhe period, wvhieh, was also les
severciy foit at the sea-sido than nt inland places. The ]owest
temiperature, viz., 00-8, took, place at Berkhampstead. At dit.
ferent places in England. on different days, it was as low as 30,
50, 70, and 10'. For a siilar pcriod tu the one which bas
just passced, it is nccssary to go back to flie ycar 1814. Tîjat
year, liowevcr, conienced ivit1î a vcry lowv tempcprature--a
frost having set in on Decemiber 2Otli, 18 13. The intensity of
the tivo periods was about the saine. It endcd, in 1814, o,.
'March 2lst; wvîercas, with the exception of a short intcrniis-
sion about the first wcek in iMarch, the temperature of the pro.
sent period has dcsccndcd iowcr and more frcc1uently than it did
in 1814, iii which ycar tlie coidest day was un January lOtît,
wlîcn the rcading- ias 190.6. The lowe.-t temiper-ature of this
year aiso occurrcd in January, and iras 19'>.2. ln 1814 the
lowcst temaporature in February iras on the 4th, and iras 22'.
The lowcst rcading in tItis niontît ofthei prcscnt ycar was 200 6,
and tuok place on the 1lth; and this February iras a inucli
more severe month than the Februarvý ut' 1814. The mcian
teinper-ature of' Fe'bruiry, 181-4, îvas 320.4 ; and tlint of tlîe
present year iras 290.3. Tîte remnarkable fcature of tîte late
severe iveather lias been thc peculiar cliaracter and continuons
fail of snow; whiehi first mode its appearanco on1 Januory ]OGth,
and laid on the ground froin tlint date tili the end of February.

* AthictiSun.
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The ai'erage atîlount diii not nt itny one tinte exccu'd ý.foot iii
depth ; aîîd its deîîsity ]las bectiîî of'ruî 8 to 10 inocises ut'fi esl
Callest to 1 inch ot' îvaer, Nviiiehi its inelti ng haspoue.''i
drif.s ]lave varicd f'roinî .5, tlt to 10 lc.et. "lli aspodueti. '1'h

ha:s been of that, kind whielî t'orîuer ivriters lave desiénatîîi
Il>olar sniow"-it hiavimîg becn eiîielly coîn1îosed of' erystailii.ed

particles of' eonpotind figure, %vhtiehi thcy siîpposcd to lhe cuni-
filletde with rare cxceptioîîs, tu the Art'tic rcgiois. This szup-

position. lîowever, is îlot stipporteti by the grcat prei'alee tis
year of' ininciiirable crystals, îvhich have exhibited a degreo (et'
erystalline formnationi equal to any that liaie been reetirted as5
secu iii colider latitudes. They have heei î'ery gcîîeraily dis-
tribîîtcd, and, whilst prevalcut, attiacted a eonsidcrabie slîare

of' public attention. Thec prinîary figure or base of catis CryS-
tai iras citiior a star of' six radii or- a plaise hexagon. The
compound varieties ineluidd, 'nibinations of' spicithe, prisnis,
and lamnie, elnstered uspot and aronoîd the r.îtdi i, and seeni, ,iî
thuir various stag'es of f'ormation, anti ahuiost eds varicty,
tes def'y aîîy attcnîpt toulssf or arîitîîge theimi into gronps.
At tlîo Commîeneent of tlîe f1mst, siliîplc steŽllar t'ois ircee
very prevaietît, and l'eul iii clusters of' friont 10 to 20 in a groupe
ivitl a teLoperature at or about thte freeziîîg pîoint. llîey were
observ'cd to 1h11 botli duri ng a profuoîmmd c'al si, w itî gusis aid
liard wind,' anîd f'reqîîeiitl %v nîcuîîîîi' it h snow. Ont ex-
anunation tlîroîu.r a ('oddîi îgton fens, t fîev were fletînd te) bc
Conîpused uof transparent piuaf'rontî whiehi divcrg2ed (ather
spieulae set upuit thle main ridi i id the figure a tat anigle of 60't.
A groat n unber of' plane Iexauois Ml ont tlie illurmine, of'
February the Sthi. Siic otr tliese wveie oI't itsremît laiim:,
beatitiuly înarkecd ii îeC e and isner tracii'gs. .\s tlîe
inornn [- ad vanecd, tlieye beeaiiîe initeriîxeil withf otiiers, bet
roundl with sol id le\îomiviiel cont n ied tu ll unaii an
htour betubre noms. F'or hiall'ait hour aller >ei erail large crystls,
of conipuumid figure, Ieil witit the snow. '1heir centre or
nucleus wis Siiiar tu the cunipound iex:igêîi ijf'the îuîorii
fronut wliich divcrgcd radii laden lits eitîmer 'ide vçith prisins,
each set oit at ania angle ot' titt. Fromi tIiis ti ici t iii 4 o'lcli,k
few erystails wvere ohservcd tii 'all ]lit a*itcr - 'lc- iiu
inrable crysta:îl, of'airboreseeiit toriiî, wcre disceriiible. T'ite
nueleus of' the greater nuiibcr ivas a plalise hiexago(ià inarked
with iinier parallel. frcîgtromî whieli sprîiig radii, ecch of
whieh interbected a er3jstallinie furiitioii %crv ,iiniiiar iii :li)pcar-
alîco to the piiiîia of tîie Latdy Ferti. As tIlt cveiiing atvaiicod,

thes beatie lss revaictit, anid wcre îmissigled Nvith alinust
every va ricty wvhiehlihastI preî itinsfv f.illeii during the day.
Snuow contisîtîcd tu Eft Il ite ut n iglit. îvlicîi it iay uapon tlho

,,round tii tîte de1îth. ut' 8 lches. '1.dy 1[llogb entî
hered as oneof t'te iost keeti andî itieleiiict of the wiîîîry
poriod uimier dliscu.,sion. Trite oflîîutt tifUi prcediîî g
niglit hlli been 29'S ; and tlîrougliout thie day, thc tetnpor-a-
tu rc ncîer rose lîiglicr tlîat .32'. Sti w felle withiit interitiis-
sioti, front early mioriig tiîl l.îtc t iiiglit. I t was accomîpanicd
by a 1iercitîg îvitd ; atnd iii t1e af'teriuotî, ivlieti the arbore.scent
t'ui agaii set iii, it wvas blowimig qîlite a storîn. Traffic oit
the railway*s ivas for a tie su'ipeiideu, anti tîe day was otto of
bitter and intense eoid. W lienî, Saýs MmI. 6 laishier, I welit Out,
nt long l)ast inidtîidîî. tîte snow si),tiîlled ci erywherc iwitli cry-
stals, as granlite sparnkfes %vitlî tic gralins of' umica ; every beal,
eobweb, knîîtty projectioli anîd sfîeltercd notz bore its, btîrdetî
of drit'tid stiowv and gli.stcinmg eryst:îls. It w:is a niglît to bo
re'iieiibcred, fuor tLe Cxtretie oftelmt~' t Nature arrayed iii
lier înost %viîltry g.îrb. -A laig-, iitiitîber uo' eryst.ils f'eli oit the
îuomîîitg, of February l3th, ii, anti lïUî. Soutîe, anti tlîe
great nuit'ber of' thevîn, ivere ahîresceent. in ditlercnt, stages uf

fo rmtat ion ivii, toi îc large aINti:tii ~ iii tii rc sîial f pi nin,,
stuqîîded i withf p'i sis anîd :piucu, t'x1 t um ett itîier !-tIc oif'

t' fî piitiaI ratli i. :ontie exiîîjted i a ipearanlce, tia rds
tht' eini (et t if't pi î isa , fiiie a toiît t tif betitetî lc:îves, wi ti

sîtrati îgves, lcant i tfil %v' iite an miiili tgfy opanque. M r.
i:lait'r acelîi lits furî t fus aliptnan ie 1i. thfe passuige ot' the

eri''stal iii its tl'et'tint tIirtînglî iletenit i egioiîs ot' thfe atîios-
plierc, in iime oVi of' %çlit' i t lias lip' îî iartialfy tli:îeti,
an tiIagai mi f'rozeîî, iii wliif tondiiuoni it lias bcoîî recci î-'tI oit
th iiiilc utfhct' the eartît. This ctonjecturie is the imure probable
as time jaggcId anîd ,:err.&tetl appearamiie i., ollen attenidant impun
tlîe fii'st tfiiawîîîg o ut hese l"îties til entiitîg i tetiporaturo
abuîve the lrciipoinît. 'J'lie olpaqute anîd whiite apjîearauîce
is coi litîinicatt!( by aî stbset uienit loiiatjoli ot'"gran':h;itud par-
tieies t'sîo' ii ail1 probability attaieiîg to lit, whlîst iii a
tralisituoui state, iii its tiescetît tii tîle eartli. Thiis is, liowcver,
ot>-y a sîlrii ii tîte absenîce ut' iii better solution of tîte tact.
01n Fcbtilary tule 21 st, wiîlli a tutean of 200, tliere tell
foratil lîntr, ia.ceoniipatiiieti b3' siio%, a ýgrvat i'uiiety of iîîtetîscly
beautif'til aîîd coiîîplivateii figurie:. 'l'lie radii %vcrc ecrustcd
vi tii soiids, bothf tif'rliouiboitlanîd i i'î'tgtiar shape, eut itîto

lîîamy fa 2cts, anid lieaîtetioit(, sillon t1h ii t fîci. Oit tlîis miorts-
ini, thiere wei'e itîtîcirvus double ei~tal, at is, tivo crystals
îmited 1>3 alit axis, ut riglit aifstu tfie fpfane of cadi. llicy
gleticr.1ly fell witlî tlîeiî ratlii ititertiiediate, aind the radii of the
upper -suiilwiat projeeteti beiotit the radii of' tue undor
crystal. '1",o d:is :ifni, tîlat is,, tit February 23rd, t

f'rost -ave w'a3 ; buNt lor soic f'ew liotir i i llmineg MNr.
Glaiblier w'as abile tii continueî hlis olsrtoi. The iiortîi
ivas o% crcast :nid calmei antd siiow t'l iii flakecs, accotimpaic.d by
inuite spictîla. Soii after !) o't'lvelzcanî:îge took place, and,

miiiglcd with tlîo llavy flakes, tîterc Mlf a largo îîunîîlîr of
thiek ,tiovy r3tl.Oit extiiiiiiti- these %witlt a Codditigtou,
lesis, tliO3 were t'otiiti tui COlisist oI ar altsseniîblagc tof prisais,
gnuuîiîcd iii tltiük arranigemenuît, and bristlimg 1i) (if the phrase
hia3' be alluwe d), ut :lh antgles, r'rii sote invîisible ileleus.
Soute of tue iribîins wene lotnger lisait otlici-s, but îîost of' tliem
%vreo ttelîeti lîre anud tliere, gii ing ivdtieatioiîs of' tlîc f'oriiia-
tiotitf otlel' prisilis or Thelc. 'le loniger prismîs ivcrc îîîid-
way iii elaraîer betw(et tue lirisins tut'Iiigi cr3'stallitic fonîîîa-
tioti aîidthtie iurdiîîary sPiCuLaŽ. At'ter the blipse of hlf-an-liaur,
the colininoii flakes wei'e feiver in iijîiber, aîîd werc aceoinpa-
jiieti with itiimiierahile spieutl.v. Tftese did not full Qeparately,
but iii groitps ut' several, eliiîgiîig to caei otiior nt al angles.
Tlîcy bail a fleecy appe.traîiic to) tue isikcd oye, but under the
glass wcre luis- and1( riniided piins, partaking iiiueh of the
cliaracter uo' ai iciclo ; lut ail tuotelîcti anîd tapcring to a point.
At tliis tile the air was sort anîti îîild, anid Uie snuiî was fail-
ing ti'ly. At 10h. 3

t)î i. the aîir ivas still calîîî, anîd the
snow cottiîed. At tlîis tinte it was easy te, deteet lîcro and
tiiere pinnuitles iii ai iiitenietiatc stage (if formîation. The
spictilxe, whieh were stihl f:îlfitig, ivere niow of greater Ienîgtlî,
aîîd tlîcîr figure muire peifcctfy doveloped. At IlA. er3stals
wei're llig of great beaîîty anid traiisparecy, but of' sinmple
figure. Tlîey werc tlîiî aîîd tranîsparent in the lîiglîest dcgrec,
anîd bore a lcafy appoaramico. Very mny of theuts %ere double.

Wftilst observiîîg tlîeîî tlîcy chianged tlîcir figure ia the nîost
curions aîid ka.leidoscolpic inanier possible, the upper greups
of prisulîs cullipsiîg first, tîte îîext iii order iiext, atîd su on,-
tîte cullapsiiig each timo dissolillig tirc or miore prisîns into
onie, a chlange efl'ectedl i'itl iiistaiitaticuus rapidity. Thîis iras
tAie flrst stop prcparatury to tîteir dissoiviîg ; the next stop la'as
the routîdiiig of cvcry anîgle titat rcînained ; and the next stop
te that the extensiound mlhieliciîing of spxculoe, which bal
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îîcrved as axes to prisns, aîtd witiehi now derived accession front
thteir liait. qîîid and dissolviu îî natter. lJo thiî, inîanncr tlîuy
eontiiiue< to excliatge onte siî lfrait for anotiier vet
mlore sinmple, unltil tflitti drop oft %vater jecu1îied the
site o? the former erystal. At Il/i. 15hîî (n. SioW %vas

faidlng quiekly iii minute crystals as dcsý.cribcd. Tte air iras
gcmîial antd xild, the clouds li-litcned as pr-ruîatory tu muit-
sîiîîc, and thc birds lbr awhile sang joyoutly. AIl nature
scnîed to rejoice iii the ixîltigation or thte %eatlîcr. At 1 2h.

thle snow hall ail but ccased, aîîid flte. icaîperatutre ma s :,-4 . Tfle
coeks crowcd as anticipatitig-a change ; tite >SI-s ::swrelcd
otlicr froin the trccs ; iciceus, two fèut iii wehiî ricli lad
been iimoticcd l'or sixteen days previottsly, begau f:îs>t t, iIt,
away. AIl nature, but flic birds, %vas still ; anîd, %vliat is rare-

13y scen, the trees ivcrc ilripping nînisture ivhile tlic sntow Iay
lîk-e a rime upoîî thcir braticlies :nid hended >tems. At I/i.
13mî. the tcînper.îturc '«as 35'.5, and snîiall auJl finle >i1oW WIrS

agaîîîi iàlling ; ivater %vas drippin- evcrywhiere, the biîds '«cre
s-inlgnîg, joyously, and tic caliui continucd. -,fier a Ahort iii-
tertuission, the cold set iii agin, but iw:th mnuch :tbatetd ri;gour;
and ou the incornings o? 3larehî 8, (), :md 10, '«ith a tenmpera-
turc a fcwv de-rees above thUircivuîîî.oint, Mr. C'Gii5îjer îib.
scrvcd a nuniber o? ,tellar cryst-als, madle ut) alîîio>t entiîcly of
spiculac aîîd hîlf-dissolvin g prisins. Thcey '«ere bctwecin 0.3,iii.
aud 0.4 iii diainrter; tliey fiil spariîîgly, '«ithiout ,jiow, :one-
finies singly, but nmore orteil iu groups o? tlircc or furtir -
thier. Tite thaiiw'hieli %vouldl scn to be a niieîhod tel
change pecnlial toi a tenlierture beloiv frecxillz, iras ito it-
nessed oit titis day ; but thc jîroess o? dissolving ata tempiera-
turc above 32' %vas scen to great pîerfection. Tfice outer and
boumidary line o? ecd figure, and its contponient parts, becatîte

ccanclfor curved linges, bcndiîîg inwards,, '«iviîst UIec rys-
ta-lline îia:tter, evcry inîstant becomîuing more watery, rail out :it

Uic aîngle of' thte prismîls inuItlc fornu or spieulte. 'fle îrisnîs
o? t1iccrystals, thius min a tni.tition state to thîcir orig.inalIfluid
iediiiin, prescnted ecdi ant exact siniilitudc ton a iolly Ieaf.if d

-is bcing nade up of etirvcd Iines a î*cry onausplerc.
Thîis chiange '«as miot alwa ssîilacunciis commnent-
ing at citîter or both culds o? tie radîl. Tiîcre is routai for
miueh examnation and btîîdy respctimg the inanner of' the

dissolvitimg o? iiese bodies, wicili under soute cruitne
would doubtlcss show a reversai of thc comnditiomns nimlder tvliii
tiey wc oriuigiahly formeda;nd attaincd thîcir compound figure.

Thte auUlior mi procccdled to give a brie? suinimnarv of cacli
diy's observatiotns. Oit Feb. 8, tlîcy coîmmenccd ithi aî tei-
-craturc oî 29', '«hici -subsequemîtly imcrcascd to 22, at '«hici

iltcmipcraturc contimîucd for îmyhiours. 1)nriii- Ille
'«hole of this timîîc, comspienious for its utiiforimî temmpeýrture,
Uic prevailing figure o? thme crya-tals cotitinucd to change, umîtil

towards the close ofthec day thcy feil iiigcd togetlier iu the
grcatcst. profusion. lii tlic carly part o? ic iorîing, it ivilI
bc rettciberul tat tlicy wcrc arborescent; tat Uîie.s ~Rmiis
suddenly ceascîl, amtd ivere cscliangcd f'or ixagomts ; tlitUtlîescý
"ian becanie the cenître of a more conmplicatcld arrangemnit;

thnt aftcr a tine tiese diimîimislicd iii nmbers, '«heui the arb'or-
escent forin again prevailed, -ammd fimaly a iitingling of icarîv
aI lat hiad p *viushy fllcî. On1 Ftb. 16, %«ithiate1 pea
turc of 260, tiiere '«ere tiWo dlistitiet orders or crymais. titose
wiich %vere arborescent and cxltibited anli iiîteramedliate forita-

tion, and those o? cruicif'orii eharacter, of sohid hiexagomîs eut
itito niiuîîros facts. F-cb. 17, evith a teîmperature or .20

throughitt, cxlàilbicd figures, it iil lie reiniciiiberedl, t-tnîloCd

of' thle prevaiIiiig elaracter or Fcb. I 6. On lelh. 21, wvith tte
loivest itmperdttnre, vii. 20, the figures were siingniarly coin-
pond, :d departed inote ftlit oit any Jirvious day frot the
figure of' the regular lean. Oit 1-eh. 21, thlIa.st day of
the frost, there were aî large. iobiier of àboreeeent crysials oU'
(elie COililiIlI Char.îeter, :and irhtieli luier easedci] iiîgit
mure anîd more simplle figures. (i ?l:îrich 8, afier il cc'
respitc, tlle cold set iii againl. Titen cr3'stals on1 titis aînd Ille
niext two consctintive dla%,s, îvcrc of' a Nery distincttive class, oUl
plirely stéllar figure, and coîîîp)osed cbicflv of' finle spicuIlazt.
Frontî ttese obserNaîtiu,îs it %viuld secill, that, lhoivver tcîoipcmî-
ttrc mnay affect tiitese bodies, it is mu<re thami lillyUnt othier
conditionîs oet a diflrent nature are involvcîl in their first fbr-
iatiomi. a1î~:ppareilth. ias the viev takzel: by a, writer oit

the subjeet, in the 1>/i. flansii.,. fior 1672. Speakiiig of' bnow
ervstals çs;îs tile Itev. (o. lammigitlî), - It is not easy tu dicter-
ine wiîtiier Illese figuires 111.1y niot bc Ille result of' ic elicînii-

cal coîîîpomîcnts of' the atiiiosphiere, %wliih a.s thiey preponderate
111ay nl initir certain conditions oU1 tcmlpcr-aturc give risc to
titese curiously simple anîd coitijoumided bodies. Dir. Smîîall-
%vood, or Isie .Jesu., Canmada E:îst, imagines tlîemî to bc initi-
inately ceomected %vitlî the eleetrieal states of the atinosplîcrc,
tâcher iiegative or positive. 91hc foregoiîîg observaîtions

show a wide differenc betwvcen flic varioles ordcrs of' e5~stal.
hute flerîîation, aînd it ivotild sceni troite thcîn thiat, the greater
the degrce (if cold the grenter the departure frotile ,iiniplc
statr, mt jal îl its variously arr.tni!d eI)ietuhe :al:.o that shîomtly
:îfier tc descetît or aî ur3st:di, at U113 lcîîîpemrtill hcloiv thec

f1reeziîîg point, varioles procezsus of change tahzc place, ilîieli
are evideiîtlv ait undoitur, if miot a reversai, of' the Opcr.îtions

whieli cvery crystal neyer fails tu passe even at tcmnper.îtures
very îtîany degrees below the frceziing point, cadi muore de-
struetive than itte ia-st of ils erystahlince and comîpounîd figuire,
led tcautlior tu the çaine conîclusions. Tite subjcct, of' snow
erystais Jî:îs Inggc lte attention of Aristoile, ilescaries,
Grew,1 Kepler, Dr. -Ncttcs, D)r. Seoresby, and otîters, but like
illost .1ubjects of mîîteorologieal iniquiry, it lias languislîe1 for
want of' extcnded and continuonus observation. The publisbced
illorîntation colneernilig thcmn is, Ilouevcr, JikCby soon to Gleriv-C

accession front Sir Edward lehcir's observations tmade iii
the Arctie Scis. Comiii_ front titis cxpericneccd anîd able
officer, flic), will bc Of substantial beniefit to flic imîcjuiry into
the nature and cireumustances of formation of tliese initeresting
bodies

The Geologicâl_ Survey of Canada.*

Tite Report of the Select Connniiittee ot Ille Ceolo<,ical Sur-
vcy of canada is a1 vcry imniportz1it and vahliable documecnt, and

wc ]ose lio lime iii hresentilig the nmainî fèaturcs of thc Report
before tlhc readters- of' thle c<;îaliu» oura

'l'le minutcs o? cvidcnce oetiîpy abve sixty pages of royal
octavo, anld contain miiti usufulll and crurious ifrain
mn ilie, of coiirse, with inatter irrelevant or delttiixncnt:dl to
thte Purtposes of the cniquiry.

%%*e confine ourseIl es, iii UIl p)resent ins.tànc, tg) Ille Report
itsifr propo.sing to :îdvcrt to the cvidcncc in tce mîext î;mnibcr

* Itrt of Select ('oiiiîmîutec file uIl Ceclvpic.a Surt'ey of Ciszma.
Plri:tte by urder uf thec Legimwuîvc Atscnibly. ý )î
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1855.1 BE'POlrI OF~ CO'iMlTTEMI' ONx (EOLOGICAL~ SURYLY.

AiSTiIAC'i OF TH1E I1tIi)[Z.

Silice the fir.st commenîicemenit ili 11, 1:), Mr. Loganî and ]lis
assistants have traverseti :liii exaliiiiied every pa rt, of' Canada,
front G~aspé tii tie lîcat of' Lake Stiper-li, in tie uniîihabited
portins, Ibliowing, foîr the iito> part, the course of the L:d<cs,
the St. LawreiîcŽ, anid tlic Ottaaa, anti tijeir priiicipal affluents,
anti iii the settieti parts peiîctîrtiiîg Ifîrtlhr ilîto the imterior.

l'le iliniuteiicss witli wivîehi the exploraiton oftls immenicîse
tract of country lias beeconaiduotea, lias varicti very muciili ne-
cordliîg to cicîsacs sthe incans fliccessithe iiniediate
requircînents of the country, and the iiiterest andt inmportance
of the f*trîia:tioiis tinder cx:îininatiuîi. lua soute cases, %vierc tic
geolOgical structure inaiiitain, auitbiiîu cliaractor over large
areas, as on the north side of' Lake Onitario, little more lias been
done tlian to trace the boiîndary betwcoii tie principal foriîia-
tions. lit othcrs, :is on Lakes Superior anid Ilirou, iii thie
upper -::îrt of the Ottawa counîtry, anid iniÇa.c tlue nature of'
tue coiitry, and1( the eîîtire ab>cîîee of reli:ble topogr.plical
survevs, r~iedecd :îny other exaîiiniatjoli imîpossible iii a liniteti
tie, except toa trace the course Of' the pricipal streauîls, %vitlî
snch oecasionail ecursins iiito the ilîterior, as Uic genlo.gical
observationîs seenieti to dictîte ; whilst ini >oie, whlirte the lhui-
lities were -,reater, andt the fieldl umorte iviting, cotisiderable
îinniitces lias bceîu :ttained, a-; ini tic regiuî bctwcou. Lakes
Iltiroît, Erie, andît Ontario, the couaiiury hctwceei the St. Lawr-
rejîce andt the Ottawa, anid soîîîe parts of' Lowcr Canada, soîîtli
of' the St. Lurie. Tite restait lis beîi sucli, :1s to emiable
Mfr. Logaii tu lav dowîii witlu stilhieieîit cergaiîity the genceral
igcological 11!attires of' tic wliolc fni :ada, anîd to fili up iiiaîîy
of thue hure iîîtcrestisîg pîarts iii considerible detail.

Frontî Ulic aîbsence of aecur.ite îîiapý;, 31r. Lograii anîd lais a-
sistauits ]lave, iiiaîis ail cases, bei obliget to condutt a
topogr.iplial survcy, aîs vrcll as- aut exaiiiîatioîi of tic strata
a . i whlui shoulti îot, bc lost, ofli , as havith î- iaterially
retardeti tlîe pr'<g'< . of tie srvŽ,but wlîidî, it the saii
tine, lias beî of grent, use to the Province, iii giviîîg certain
inuformîation as to rarely vii'dlocalities,an :îîtveui iii corrcctiîîg
erroneousm suuirvcys iii settîcti parts of' the country, as is nekiiow-
lcdged by )Ir. Ruîsscll, oftue Crowîi Landts departuncut, iii lais
evidence, wlio bears tc:,tiuioîi to thie gre:ut:ccunuy of soîue of
Mr. Login's survc.ys

Duriuîg tiiese investigations inaîy uucwv foesils and iiiiiicra
foris have bccîu discovered, andi icwi firets of' gent iiîtcrest to
geologists ]lave becit broughît, to liglit; ainongt tlîe latter iiiay
bo incntioîied tlîc crustaceau tracts disenvereti by '31[r. Login iii
tluc Pot.-çtiuî Sanitstone ;* the clicuiical composition of certain
fussil anid rcceîut shclls, wliich hiat hlitlierto bccîu thionglit, ex-
clîîsively to distingîîislu tluc skclctoms of vcrtebnate animis;
the paralîclisin of tîe disturbing flirces throuughîout tlue Siluirian,
Devonian, auid Carbomiiferous er ,as ; andt inir particularly, flic
regeatrcees on tic iîuetamnorphisuî of rocks, wliich secîn to es-
tablish witlu certaiuty, that muot, only tluc crystalline formation of
the great Apalahiaiu cliaiîi, but also tuc still older rocks wliich
seclarate the St. 1.awreiicc front tlîe Arctic Occan, are iiicrely
êtratiflcd sedumîucentariy deposits in amlit altcrecd coniditioni.

Of' more iiîîumetiiate practical iîitcrcst is tic kîîowvlcdge gaineti
of the n eral wvcalth. of our counutry. ]3osides buildinig liate-
trjais of ai. k.nds, andi liiaosýtoic, the discovery of %wiichiin soutc
part-, is of as lunch practical vahue as tliat or goldi itsclf, there
is the copper of' Likes huiront anti Superior, tlîcslates, inarbles,

* Ti is -a nitake vliich 1ioula flot ]lavc occtirredl; the reul dis-covcrcr bciuîg tlic late 'Mr. Abrialiu, of the Iton<reai Gaz-elic. mr.
Logan mentions titis fact ili lais Report for io.,I-52, page 10.

serpenitinies, soapstouies, andt irn andi eoppeî ores of thc iiiiîieral
reýgiou boitth ot the St. Lawreiîce, audtihe uiaglîctie iron Ores
oî Uic Laureîîtiîilsrîîatiou, or grcater extentlit d vailue titani
exist 1 roluably iii thec rest, of thec kîitoiwî worhd.

U1uoi the wliole, witlu the 'iigle excepticul of coal, the
Canîadas, on1 tlîe tc.',tîiilly of P1>nussOr I hall, hiave been Sluowîu to
stand higluer ini respect of tlîcir iiiiîîeral products thau aiiy ot
the suridnsne.AIl tliese ii, yiîiierous other ecomuomujie

iaterials, a list ot'%wliielu is givcîî iii tlie report of 1849, 1850,
andt the description otf tluc Lonidonî Exhibition of 1S51, if not
:ictually finst discovereti by tic survey, bave been illade gelie-
rally kiuowîî, tlîc fbrina:tioîîs wlîich vicîti thîcin pointeti ont, aîît
ini m:uiy iiistaîices the localities, Niliere tluey cau bo pnolitably
worked, indieateti.

lilst, the suu*vcy was in progresi;, a vern- large colleetionu of
sl)cciiics lias becu broiqglt togctlîer, wvitl the initention of
illustrutimîg, liait oiily tlîe scieiîîce of ('auadian gcology, but its
pr.îetical app)lication iii tic supply of' ut>eftll iîî-titcri.ils,eÏduo whole
ofwlîielu are Ziow depositcd nt tîe buse or the survcy at Mout-
treal.

Stîehi *u the proseîit restait of tue Canadian Geological Survcy,
aîîd aithouigli îîîuch reinalins to bu donc, cusidcriîug tlîe vast
extcît, of couîutry uîîder exaimîîatioîî, thîe difficulties prcscntcd
by the uîuiliabitcti state of' uîuucl i or.t the total abscence of
reliable topograluphîical iuîaps, anti tlîe short perioti of ceh ycar
whîicli nr climiatc routiers available fur tic field %vnrk, your
Coîiiîiittee thuîuk tlicinuay proîîouîîcc %vit confidence, tlîat iii
no, paurt ori the iorld luis iliert becit a more valitable contribu-
tioli to geologieal sceienice for stîchu a sîîîall outtlay (hardly inore
tliaî £20,00t) iii aIl). lii conflirîmationu of this opinîionî your
Comiiittce %voulti refler to the hetter of 1>rofcssor Agassiz,
aîîd the ùvideîice (at* 1rofi!ssor Hall, andt to the opinions of'
sciemîtific mcei quoteti by Mr. Li an lît fr. Hlunt. Thcy
beg also to atit two otlîcr ujuotations, as sliowilîig tic estiuia-
tiomi iii whieh our ,urvey is hielti bh men of science iii Eîî--
latid anti France. 41 lit Canada cspeeially, there lias becît

1 rccedingý for soisse years oiîc of tlie inost extensive anti
imiportant U eologiecal Surveys uîow gouîîg ou iii the world. Tite
cîtutltsiasiii anti disiiiterestcdnciss of a thorouglily qualifieti
anti jutiicious observer, Mr. Logaîui, ivluose naine will ever stand

h iux theUi roll or votaries of luis favorite science, have con-
ferred iipoiîtitis great work a widc-spreati famoe."-Lotco)t
Quîar1crhý erî October, 18;54.

4'1De tontes les colonies Anglaises, le Canada est colle dont
l'expositioni est la plus juittéressantite et la plus complète, on peut
iiite dire qu'elle est supérieure à l'exposition mninérale de
toutes les coitres-, (lui ont envoyé des produits -à Londres ;
cette suupérorité vient (le ce qu'elle a été faite d'zinc manière
systématique; il cei résulte que son examen fournit des mnoyens
d'apprécier à la fois la constitution géologique et les ressources
mninérales du Canada. Cotte circonstance vient de ce que
notre collè-gue, 'M. (oanlui remplit danus le Canada, les folie-
tiomîs ilc (,'o4l-ic«ii Sitrr-(îor, a présidé sur les lieux aux choix
(le la plupart des échantillons <lui ont été en% oyés àt l'exposi-
tion, et qu'il les a classAs depuis leur «arrivée à Londrs.-
3!. Diifrno>,, icntljrc (le Vinstiffit, iii the Jury Reports of the
London Exhibition.

It is inortifyinz to your Counirittc ho have ho report, thiat
results of so unucîu value are ahinost, inaccessible ho the publie,
andtilhat a mgrent proportion o? tlîe iuhabitants o? Canada, if flot
ignorant of the cxisý,nee 0f fluc strvey,.arc nt least uuiacquainted
ivitli wlat it lias acliieveti. The amunual reports are presenteti
ho Priuetandi burieti iii due Journals o? tlue Ilouse, ecept
a fewhuundrcti copies, whlui are di.îtributcdby Melmber.î amongst
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thecirifricnids, su tîat the reports <>ftwo coii>ocîtii e ycarsirrly
l' III ilito the saille banmds. As a flirthler p .fteigînntice
Whieli prcvails :îs to what lias ;ilreztdy> beci. do.;o, yoîir Coui-
iittec nmlay mnitionî, that tire existelicc, or aî cuîbtiîbic izte-
rial, elosely reseilibling coali, il, tire rot]k at (2nebce, wlitcl li:i
lateIy Oceîpicd se înuclh attention, is fully dceribed, anîd the
rcasorîUls wvhy there is sinall probal>ility of itb bcing profitabiy
ivorked givenit u large iii the report of' 1844, pp. 19 anid 20.-
Th*se ficts spc:ik foir tlîeîi.sulves as to the imeccs:.ity of' repub-
lashiiig the rceports iii Soule Sliale.

Atiotiier serions deficieiicy is tire wrait of' a mîal). Not oiîly
are tlle animal topograp.ii:il îiieasureîî:eiits of' the survcy un-
k ilowmî, tilI the ibliblier or* soîne iiev îmal) obtaiîîs c of
thin, but it is e.'treinely diflicuit to ftollowv a geological de>erip.-
tiofl ivitbout a jim:p, aîîd a student înnist cu]lr unàe*for Iijîiifl
ftoin the reports, before lie eau get a elc:îr hiîowledge of' thc
geological features of the eountr.

Ag.îin, tliere are îîîaiy thinswîe evciî the reports do not
coiltii, wcre tliey accessible, ,viz plates anîd desuiiptiui ou
ncw% and cliaracteristie fossils, sectionîs andi illtt>tratiuîits of' the
disturbances of the str.îta, &e., ivitlîout whiich a coînlete unider-
standinîg of the subjeet cainiot be oitaiîîed. We iî.y mienitioni
also generalizatioîîs, aîîd tlîcoreticaI coîîclusioîîs, dedneed, îlot
froin Ille report of' one seasoni'.- work, but fr111 acoiprsî
Of, the Wholc, such as the iîîvestig-atiolis ulioîl the iîtiii.i
rocks ah-eady ineiitioîîed, ichel inust be souglit for- iii a peict
forin iii the papers eomiînuieated by esr.Logaîîi anid Iuait
to tire scieîitiiic bodies of Europe anîd tie Uîîitud States.

Lastly, tie vast collectionî of luiler-is ieuliil.tted at Mu-
treal, froin insufficieney of finds to provide for tlîeir uîr&.îcrr
arranîgemnt, lie il, a great insure bâried iii patkiîîg casca iii
Ille vaults and shecds of the Stirtey Office.

With a viev to reîîîedyiîîg tiese deficncies, vour Coiniittc
would recoinirend the iiiîediatc republicatiun uf Uie -,îîbst.lisc
of' aIl the formeîr reports. The course whili your Coiiiîittce
receoînnd, ivould be, to publisli ail that is iiecessary of' the
old reports, revisit,î,r, rc-arranging, and if neessary :îddiîîg to
theli, so as te giv-c a connectell and systeinatie view of' Ille
geology of' the Provinîce, as fLIT as it is tt'prescitt known. Tins
volume, wrhich wonld îlot be a v*cîy large one, sliould be accul-
panicd by a colourcd geological mial of the wdîole P.ro% iicc,
upon a scale of froin 20 te 25 miles to the inch, aud should bu
illustr.:tcd with a few woodj cuts or' the mnos;t characteristic
fossils, and, thc nîost conmmun crystalliiîe formis of iiiiîîeralb,
with plate-s ot' such eological sections as ay bc requis-ite to
elucidate tire subjeet, anîd, if necessary, %with inaps o11 a larger
scale of particular localities, Nliich uîay require more minilute-
ness of detail to cxhibit tlîcir structure, or the occurrence of
mlinerai veins. There slîould aise bc a copions index eof the
localities rcportcd upon, and anotiier of ccoîîoînic materials,
with a reference to the body of tire vrork, where a fialler des-
cription of thein and their geological relations, and geugraphical
distribution, would be founid.

The publication of the annual reports of future pregrcss
should continue as hieretofore, witl tire addition of suca iood
cuts, sections, and dctailed iiiaps, as imight bc judgcd ncccssatry
to clucidate the report in an uniforni shape with tire volume
above mnientioncd, te which tliey would, iii fiîct, heconie an
annual Appendix. In order to secure tlîis unitbrîîîity, as the
annual reports woulcl ho publishcd by the Ilouse,.atid forai part
eof the journals, the reviscd reports, though flot on the journals,
should be publislîcd in the saine forai.

Your Cotuînittee would aIso rcconnnciind tic publication, iii
numbers, from tirne to Urne, as niaterials accuntulate, of plates

or iicw anid cliar:icteristic fossils, ivith letter.pîebs descriptions,
to'.,ctler %vith sucl other illubtiîatiuîîs, ectiolîs, &c., aîs ilay be
tlîîîîglt oU' scietîtilie valuc, but liot or a na:ture to :îcconîpaîîy
the repui ta :as Ibove îîîeîtiolicd.

Th'le imîpoî t;îîec oU an aceurate geological acqnaiiitaiic witli
tlie contry is su nmîiivcrsally teztioivledgcd, tlîat it is lun-
îîecceNia3y to (Io mure tlî:în point out soute portions of' the
evideiice, wvliili he Uiitiiaiediate pr:îctic:il reanîttts ; but
as au apîparent iisinleiio exists iii soîiie quaiters as
to tire oit>ecis or stieli :t nationa:l uiîdertakingt, your CJoin-
iuiittec îîîay 3-be pardouicd for îîîakiig soutie ad'ditioîîai obser-

vîiî.. 'flic dibcovery or Vaînable eolioillic inaterials spe:îks
l'tr itsclf, altlîougd, evcui litre it iiiay bc doubtcd, %vliethier
tic relative imnîiitauîce of thinjueraîl iiîdicated is always
jntîty appreciated, wlîether the erystalliîc iinebctoîîcs of tlîe
t:uîcîtiaiî seî ies have nult becua of' ijiore real vaine, thauî
sortie discoveries ut' a far muore inîposiîig eliareter. But
wlîi*e the ontîjîle of' boule fliruîî:tioui of 11o Very obvio-as
ecouuoiiîic us-e is aveurately tr.îcec for iiiany inoies, wlîen
iiiiîiut anid l.îburitpisui -sia ioiarc carried oin oU' the un-
dtnlatiouus>, coîiturtiuîis anid disttibumecs of other btrata, mith
exaut niîastnres of' their thickiàesýs and dip, and whein tlîe
giretct attenîtionî is p:îid to tire fossils tlîcy couitaili, Soulîe
peuple arc apt to tlîiîk tliat tie Gcoulogist iniglut be miore use-
flullv ciipto3 cd. llîey dr.îw a dibtitîclioti b-twccîî pirict;cal
util.tv and suieiîtific ittrcst. he ultimate object, lîowet er,
of alisienice is pi-.cticaî litilitv; it is ouiiy a systeiiiuatie, iuuste:id
of' a dcsultory !scarch f'or v:îlu:îble l'iets,. Thei discovcry of
,llme îielu îaterial at a îîarticîîlar point %vonld hc :în isolated
l:ict tlîongh îerlîaps of greîL itîîot u t dat lucality - but
eoa.bilicd witit a correct scientilic kîîiowlcdIge ou the glofut
the conîîtry, it wvould be îlot oîily ai-ailable utcr aut extensive
reglon, but %vould be the conîtribution of a vainable trutlî te
tIie whole %world. Instances or tlîjs intiniate colinection be-
twecuî sciellet :îud ceonluilies %vill bc futund iii tlîe cvidcnce.

XAptn (ifferclit indit iduals, accordiiîg to their set cr.l pur-
suins, exîcct infloriition of' a sp1ecial nature frein tire Cieological
(lep:rtnlelit. 'rie ag-rictilturiat wishes to ]laîve cvery bcd of
IwarI puinted ont, auJd air analysis or ctery sou ; tîîe urchiteet
or engineer calîs for detail> oi7accc.sbible buildinge ltoe, brick-
dlay, and hîydr.iulic lime ; tvle the ruiner waîits information
of wlîerc inciriI veiuîs ocdir, tie abund;înce of' the ores, tlîcir
clieunicai constituents, and the per centage et' aictal. Now,
details otf this description for thc wdiole country cannot bcecx-
pcctcd, especially whlere it is to sucli anr extent uncuearcd. Tire
ditties oU persons eng-agcd iii a P>rovincial Surt-ey is to ascertain
and i nake kîîownVI Nvitii suehi accuraey and detail as is practi.
cable, thc phîysical :tructure of' the country; to record the Ie-
calities %vlhere any valnable mnaterial bas been oý)served, %vith
its probable extent, andi thie direction iii whîiel its recurrence
inay bc exlpcctcd, auJ in the case of ruinerai veins, te describe
tlîeir chîar.ictcr as far as visible, the aipparent ricliness and
abundance ot' thc ores, and the indications ivhîie1î the country
exlîibits of thîc. frequienitoccurreniceo ette Iodes. They canniut

ev-ery- pronme of a mine, or stili more the probability of its
hein- %vorkcd to comnmercial zadvantage. The prnctical dctails
aînist, ot' ncemsity, be left to private eniterprise to aceonîplish.
No appropriationi by Parliairnent, no staiff et' geologists, hiowvt'r
extensive, wouîd stîffice for the wiiole P>rovince, if aîore wec
cxpccted. Tire publie ehould provide general inftormation foîr
alu ; the individunIs who arc te turn it te thecir private profit,
niust snpply the Test.

Iu conclusion, your coinmittc bc-, ]cave te subrait flic fol-
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Iowing sunîînary of' titeir recoînnendations, %vithnau estiniate of'
tlic atînuial expenditure. which 1voilîh1 bc reiluired to put thecîn
iii pratetice.

1. 'lice reptiblicat ton of not less titan 20,000 copies of tlic
revised rep)ort.-, ivith a coloured tuait. 'l'ie expense of' titis is
aiready p ovided for by flic :dditiojtal appropriation of £2000
in te estimnaîtes of iabt yecar.

2. l'ie putbli.ctatioii cf* the sainec nuinber of thc annual reports
cf f'uture years iiîtiforinly Nvitlt flic :îbove.

3. 'l "le periodical publication of* 3000 copies of plates and
desýcriptions f ossbi.ils, &c.

4. 'fli gratuitous distribution oi' tle two former as folloivs
Four copies to) catit 'Mcnibr of' te Lc'zihîture, copies to flic
Governitemîts cf* auil liritisIt Colonies, and flic East bIdia Coinî-
pany, fur distribution by fileta to public Iibr.aries and Scientilic
institutions, and one eopy to every Uîîiver.sity, College, Liter-
ary and Seieîîtitic Society, Mechanits' Inistitute, Library Asso-
ciation, Graininar, NXorîmal and Model Sehool, Municipal and
Coinnion Sehool Library iii this Province, applying f'or the
saine, and tu file principal learnced Soctieties iii the United
States anîd Europe. ite gratuitoui distribution of flie latter
te be eonlineil te one topy to eacb ineinber of tho Le.gisiature,
thec copies to Municipal and Co,-.încni Selicol Libraries te bc
oînittcd, and tile uiinîiber sent te llritiAh Colonies and foreiga
Socicties prop)ortiotiy 3rcstricted. ite reinain der, afler kcep-
ing .soiiie ont Jînd 1;)r parties stibseqticntly.tadded te the grat uit-
ous list, te be for sale ait cost price.

5. he establishmnent and maintenance of flie Museuin and
Librarýy upon ant eflicieît, foiotig.

6. 'le provide for tlie supply cf Geoluîgical a nd Mineralogi-
cul speciniens te other 3luseunis.

7. Tite eînploymnent, of topogtr.pltical .surveyors tnd their
p:îrtic.î, to .1in ici<h Geologicail Stirveys, iwltcîi judgcd lic-
cessary.

S. 'Tite eînployîrîcnt cf two or tituce :idditional explorers.
9. 'ite einpîcynient of' a Resident Assistant, as keeper of

the Iutletii, and in file gehleril buisinteýS of' file office.
J0. 'l'lie inîployînent of a Second Assistant Geologist,

eharg"ed mtore especiafly witli tlic exploration of inicmrl leali-
tics. Tite Coiniînittee %visi it te be u,îderstood that in tlic pre-
sent state of tlic country tlîey consider titis file least essential
addition te t<liecstablishmnent, and unles3 ample flnnds are pro-
vided, tlîcy %vould niot advisc it, te file prejudice of any other
of their recoînnendations.

Il. Tite encouragement of voitintary a.isitatnce by tlic puib-
licition cf qjuestiomns and short inîstructions liow and %vial; <o
observe and collect.

12. Sccîîiinig tlue aid e'f Deptîty Provinucial Sîîrvcvors, and
requiring ail persons admnittedl as Siirvevors for tlie future, te
pass ant exaninatomî un tlie rudiiioctt of (;eolog«y.

13. The etablisine,ît of certamin points il% différent parts of
ti'e country, as a basis froin whili local surveys inay bc reek-
oned.

14. Rcquiring ail ]Iailvvay (ompiisto fîtrnish, plans amud
sectiî ls of thcir surveys.

Fs4ieaatc<d ..4 nual Cosi of' Me Deparhîîcnt a.r 6Coitlarcd icilli Vie
Prs.cii l£xpc:nditure.

Salary cf Dir icr cf Surecy................... £5 5 -
cf %.bi2tnt Gcobuigi't............. .)3C
cf Cliciist a~nd l imcralogibt............ .300

.4of ...... .sssta......... ..... 200

Expînrers...................................... . 120 -l'il
Fitilt expcnscs4 of' two Survcys ................... (;(O t.ciu

i'îgrîlîctSur< eyors and tfier patrtit.s. .... 0
P'ublicationis of fosissctiolîs, &e., îîîlîltiîg

services cf a Paizcomtologist.................. SfiO* 0
Laboratory .............................. ......... 100 1 (il
3tuscuîin............................................ 21)
Ilooks. Ilitrurnciste, &c ...................... ....... 1 0
Fuel, Mes>enger, aud inicidentai .xcîc....... 275 :.15

Aisis.-tamt muore particularly- elî:rgedl ivitlixaa
jîmation or uiiîîerai veiius;id lîii fielti ecpünc>. 1,000)

£6, 000
The wvhole lievertlicletss, rcbpectfully subiiîeîl.

MJOIN LA~NGTON, (icaïrinan.
Cotniiittec Itoonu, Legislative A.îsemîîl.ly,

2'tlî ari 1855.

oit tige Durabtlity or Ratiroad Troll.

Tbe duratiomi of the iron railï of our grc:ît railruads is a suli( .,f
vrast importance to all iiiterested iii <lic mintîenance amid c.\tei-iî ot
railivay commuunication. lit ail estiniates for new road!s forc thifinl
settled districts, tlie cost of the iromi r.iil> figuires as ucnotlonuei
item; aînd evcu in the <liînly bettlcd States of Europe, wsliic i utietat
is obtaitied ait a conipaiativcl>' clieap) raie, <lie cost of tlic rails forins
neio udrbl portion cf tlhe iiliule exliense of constructioni. Oit
<ise first inîtrodluction of ralodit vwas £UllfidClIly as>crteul by titrir
proînoters, tlîat tlie iron rails vould tast for :in imidefinite perioti. A
feiv, aontlis vorl<iiig, iiowvcr, demîonstr:itcd, ilînt altliougli mtin-
factîîrcd front <lie b*at niefil, iroît raiiliv.y bar> %verc subject to laîmia-
<li amuI disiîi<cgr:îiion front <lie repeaitet rolhîîig oflîcaVy lo:tds. Tlitir
duration, iii nubncruis casesý, did tiot exceed twu ur <lirce 3 cars, amuIl iii
tio instance of a railo:îd liaLvi:îg a lîcavy trallie, liave tlie raîils reiî:itied
sotinl anid iii workiîg conîdition for mobre thîit 14 ycars. Oit sonie of
<lic carliest constrîîctel Uneîs iii E-*iîgland, lit( rails have been eliamigei(l
twice anti1 oven tlîrec tintes ivitliin tîrenty yeairs. Opportîilties ha:ve,
tlicefore, presýcîted tlieni!selves tu <lie etigisieers of sucît Unes, of.ascer-
taiiiiing <ist actual trafic iluicli iroti rails are capîable of wtîtîîiî
uîîdcr differenît circuinstaîcc.-ltut ifiiote lias bccii <aken cf file farets
rclating to raîl-, ivliiclî have bies ti:ic up). il is Io be simicerly regretteil
tinat tlicy have net becui recordeul iii 0ite of <lie iiiimîeroîîs s;cienitifie put)-
lications of Europe or tlus country. 'rlîcir puiblicationi %voild bc of <lic
greateât benefît tu raîlroad coîuî.nnics, anîd, cveiîtuatily, ivould bc of
essentiai service to euîgiuîcers and scieîitilic tinem generally.

Tfae traffic %visiclsi rails of ordiîîary <jun:lity aîre capable of hahg
-will îlepeit oit circuiînstances; lut vlerc tlhe conditions are of a1 f:v-
ornble, nature, anithle bars tlseiiiseivcs lierfectly eotind, it wuill net faitl
far sh1ort cf tweilty miîllionîs of toits. Blut, altlîuugt rails %vîll stand <ige
rollisig cf <ltis <initie, <lto>e whîtcl arc daily observel in a dilnipXlteîil
.%talc o'- nîuicrus Ji-iys ve net, il& tlhe sitajou'ity ut' case.-, cirried
flic cîîc.fontrtlî of <lus trafic ; and immîîense qîiantitirs of rails hanve
dotîbtlcssly been rcmicwed liefore îlîey lhave borne thîe one-teuîîli of tlus
wciglit. Well recordcd observations are %v.titteut ont <bis lîend. and
penditigtlie publication ofmnore cxtezadtc obacr%iiois, tlic Vuriter wouîld
direct attention tu flic follouving observeul cae of raile, iviiiclia e
s<ood flic caraec cca ilosftons uidur very ds~vîîgoî
circiistaiiccs.

1< nîay be icccssar3- <o state, flint tlie rails tîseui in cvery cene, lut
flic lnst, ivere of tlic iisurl qualily, (thîose in case 2 are a portion of
tige bars ni-tntîfa.cttiredl for the %Mo.,coir nd St. Peesurl tnilvnv.)
Tluey werc mtnîtfactureul iii a iia-nner ccniiîîonly î.urstied nt Welslî
rolling niills, andi were, in point c.f qutai<y rind appearance, eqîîall to
amîy nîa.nuf.ic<urtd or ira <tic in !ourope. Tite rails ii tlie Ilirwajn rond
ivere rolied front iniferior nuctal, and werc not in otlitr respects,, ivell
niinufacttured.

It mnay bo neccesary iseo, te mention in titis place, tient tlie grs
iveiglit of te trains is given in «Mer iîistauce.-Tliis, i< is believeil,
is perferable tu giving tlie iciglit of tlhe freigltit auu outj)ttnig thîe ýveiviet
cf tlhe rtgine and ct.ru, whliclt iîiay lcie uncc>s-trily lien'y or liglit for
<lic londs îvlicli tliey convey'.

CAssa I.-t.ilro-id for <lic convcyancc of nihuerais, acar MeIrtleyr
Tydfll, Wales, lengti, 2 miles ; &auge, 4 feet S 5 iinclies. Tiii5 Une ix
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fi grilitto n' 2 iîî"lîMe rite iii tute eli tîrotngli its whlîol leiigth, and~
ceîît:li:s" curves so low ILS 3 Chlits raditus. Tlue waugons empîloyrîl ivighi
3 tons; 12 ewi a eu înty andi 7 tonts 1 ewt. whegi loaded. 'hey arc
iloin îI-, Ali 1 ca-t irou wlîcels, 30 mouhes iii uiainceter, ]«.Yeti fast unt
the. wzI, ni Ititve outsidu lientriugl brascses, but mQillier buffer, dr-.w
iinr lit'riiig Theîg l'i motive poiver coui st, of' locomnotive eligiuies

iiglîiîg frouî Il1 to 16 tonts ecd cxcluýivc of tenîder. Tito rate of'
liatiliîg ranges frontî 10 to 16 Lailes ant lour.

'1'lîî ligie ivas nrigiîîally laid iii avý-ry ternupnrary unannier, ivitlî briige
21is 25 juches; higl, '- inelclîe ivide It the top or bcaring part, andi 6

incie-; nt Ill honu't; îuîd ieig hiîg 3j Ibs lier yardl tincal. Tliey iverc
t'"endly ;pikvs thuronig the flanches te cross sleeperq, 6 iiielies by

-1 jiclîs, 1;y 6 fet loti-, uit intervals of' 4 l'cet. The ballgstiiîg con-
of~e' tit' th'ay anti uuraty soit excavateti ftrcî the' side drain-, titkd

di.îributed. iu a layer oue foot tick utider the sicepeis.
Aft-r two yenarS' Ivetr, mitlî tRie engines andI wagonis descrilied ibove,

the' originial rails -%verc Ininuiiite(l teo aui extent that renîcereti their
rênetriil aL utýir nof necc.sity. Tfle gros,; traflic tliat passeil uver
tlieii doring that perioti, ainouliteti te Is212,80O toits. 1 lad these rails
beeui suililoiteel t'y larger sleepers utt shorter intervals, andi thie
sloî.pers4 piteketi lit, ly proper hallasting, tliry ivould Lave btooýl tIse
%rzîr andi tear et'ffrontî twicc or tire ligues theabove qnantity oftialfle.

V's %-1 2 -'lerailrowl previously describcd, iwas rel:îiul ivitli T rails
3 7- inclues Iigli, 2-- incites wide utl the lic:îd, andi 3 5 inches broati
ut t'e foot ;nl tlîey -teiglictl 63 poutnds ier lineal yard. The sZinali
sîcepel.. wvere relaceil lîy othiers, fiveraging 9 incie$ avide, luy 9 fet
long, it thie re,lîiced -litanice of3 feet apart freint centre ta ceuitre. T1'le
rails %vere aiso bupporteti ont shallovr cast ireon chairs-, wliich vrerc

s1ke o ' the slIlépvrs, and the dlay ballastilig xvas sirngthlierî by tIse
10h'l;inii- ni tick layer of' broken stontes. Tio ieiç ra.il-s iitli the
nlterrl meole et' layiîis,, ]Lave iiow heen iii use teu yei.2, duriiug mvliich
periol tlie gro-s tr.îfic overthin lins been 9,710,000 toits.

Thli iiglit of' thirse rails -Mien new, wa:s .3 75 iiudirs, as previoushy
'fuiel, l'ut luy ac'ir an'! abrasin front thie rolling of' tRie abuve Nveiglit,
ttiur li-Igt hia,; hilen re'luccd te 3-11î; inelies. Takii collcctii cly,

fev crit-liedl -aitd bruibet bars, iicli irihh rcquire iiniiuediate reeal,
tliey will, prlohalll continîue fit for tlîe tii'ic for at heu-%t tlirce ý eavs

1gali. lleiice tlieir dnratioit nîay ho estiîeatcdl as equal te tlîe ulio e-
nient of' 12,600,000 tonts.

To hilor tRie Ml efferis wliclài nust reQult freint inattention to thse stute
(if tli i-lsevpers;, uti 'hitlereiut placeq oin the lhue, al sîceper IVaIS lier-
inimi-l ta reniaiti %vitliout aipport. After a lapse of' a fcw days, Ille
rails iiniiiei-.tely over tlle slAtckelleil sicepers, were fouai cruslied anti
flattruiset for at letigti et' 6 or 7 iluches, se ILS te redluce tlie <lîîu of tlîe
ba-r frontî to6lîni itîcles Siiir resnilts follovreî, ivlieii tRie dis-
taiie"' betwen aîuy tîvo 'leeperu ivis iiicreuued te more tîiai I S feet ;
tmuis slie'viiig- tlie sieces-ity ot' laving, imiter the railse, a firun unid rigiti
-iiuiinr il very -rt iuitervals, te prevent as far as possible all iusju-
vnous. dcflecti,îi.

lie tins;e railse wvliih harve hrnken tinsit, eitlier front laininatien, ojr
iuirin" the' foregeiii" exîurriients, tt' eiirpi t' o iiîy othier

tlitan piil(llecd iron iii tRie top surface eft' le rail vIras fuilly ds.:yd
'flire rail bars %cere unafcu'dfreta piles et' thie nrulinary îjnality
mi-I vrsrpi illaith a tep plate et' the so-called Ilbest iren," ee ic
iii tîîicies-3'~ Ti'îi plate in the' course et' relling -was rchIticcd in tîîick-
iîess tn 10;I, ,ia iiieli iii the' finishîcti bar Nowç, aIl the launination
wliicli ]la:s yet lîecu discovereti, las ocetîrrei with titis superfucal coatlin.-
et'I "hîrt iren," wd'ici lias et'teiî peaird off, in leng uarrewv strips or

spliiitere, et' severail fret in lengtli.
('%r mt-hiîrlrilrnad, co-iîsis;ting ûf a sterp incline plane oftlîe

.I feet Sq. 5i inises gnage, witli a double trick ot' ruils, cail 480 yards
lonig, an'! falliiig #;-7 feet per cis-in.-Tlieilirectieui of the traffie beiuig

dnnvr1,thiis portionî il; 'verl<d hi' tht' gravity et' the tdesccuîIliig
full uvago.is, whRicRi are liade te draw up tRie emîpties, by incas et'
rojios, %rerking over rnpe relIs uni! frictien dhrums, revolving ont gui!-
genisat the' inineiî top. Tito rails vere et' tRie bridge pattern, 2. 5
iiîîhies Righ, '2 inch<s wvi'e at top, G incies broad ut tlîe foot and reciglicti

,57 îlitiids lier yaril. Tlîey were lupparteul on fiat cnst inetail chairs,
%vhiich iveec ipikeul te tranisverse sîtepers et' 8 iuches ivide, by 8 feet
Ing, hilaccul :: fr'et apairt.-LYnder tlîe Iheeperq, tlierevwus a tliuistratumu
ofet llycy eoi! a.s lant.

'li Nengeas decribed l% case 1, roll oçer this section, ise at -çelo.
dines arveraging 12 miles pier hînur Ther rails on tis sectieon wcrc iu
ui-<' fnr êIPveit yearç, huring %rliicligine tlîr trahir ever tlîcîn -iinouiiteil
teb 'z Ot7 <t0it ton-, 'qual tn -1,0 13,i' 00 tons over ecd tract. Tlie in-
jurýy whiicl rc'ults te the rails froua thie absence et' -idcqizatte support

gider the .41ceîr iva- uiiifrt iii titis ca1se, ijildti îiidulibtcdly as the
liais tif liturteiiiug tlirir dtllr.ut fuilly uiii-lîuhtl.
MVille forinliii; :îiiutlir iiîiicial i:îilrvad, ci ouaiuIg liier titis seCeti,

it becaine ics.r tu C'. atiite ellei uleetiiiig, 1i () nitdb a île, u'.rr m hici
the rails vrere carricti liy fleui pleccs o eit tiîtuber ;une Leîîîg, îIta'cul

uiiilr tlîe cenitre t' cadia rail bar. Ti'to detlrctiusi utf tRie bcaniis by the
passiuig et' tie lualeul wagonis, %%.is frontî 2-5 te 3 iîîcles, andt fronti titis

cauise alonc, tlîe a hiole et' tlie rails un ilirse pluse stiigers macre bnttered
andIzliiiiiiîutetl su aîs tu rc. 1 uir rciieuval ii tlieu sirt spjacu of tu u wiuiitl5,
anid gifler thicy hiat liurîie a trîfic uf u mure thlil ii ,.;00 tous-i.

C tsi. l.-fineral railrad, ui a <Irai lcrel thrrungliuîit, Couibiting
of' a sitîgle t rack bridge ralthe -Utiiie as tliose deberilucti iii case 1,
but spik'et directly te blrelirrs. avcr2giiig 6 ilîcîîes %vide, iîy 6- 5 fert

huiglâceil 3 fret aîiart oii lirukrui Iiiiiestouir, ab ballus6iig. 'I'Ri
atueus~ieviui'iydrsi'iir, urk uecr 11ili :ectioin ilsc, Lut Ille

mtitve liuwer bciuîg eretIse rate of traverllinig r:irchy rtccrîs tlirc
tuiles nu ]touir. l1'lie rails (lii tliis section have lieu liet iii lise 11 yeare,
Liave bornie a trahlie t' iearh3 -1,'00,00)0 togis, aisî %viili tlie rejicual etf
the '.vouiark ot' the lige, w.ill jnrob:itiy liist fur a siîiiiluîr liriiod, uitit
for the passage et' au equa.l titiaisity ut' triflic. Thir ditratiuii
îîay, therefure, bc assuiiid te Le vlituaI tu tiu tîxitiisîirt et' !,b&)0O
touit..

'roi the foregoinig exaiiles il, Nvil Le -cela, thiat abhile bridge ra ils,
iveiglinig 59; î.eiiis 11cr ý:uIi-, '.çcre ihestroyeti i%.Ci tige passage et'
1,822,800 toits, biîued uit a velucity ot' 1.2 te 116 iiles gini hur, by loco-
tiiutivt clîgilie, '.criglinig fruiî 14 tu 1G tois ecd, '.vitli tIe sbaille

ivaimois, Luet at tlie rrIiierî sî,cd et' 12 uiilebai outci, tlir3 ha%. C stoud
initier tîe pasae ft 4,033,5(10 teuis uit andiith Ille saine w.ageis, but
utl the stihî furtlier reduicekl :peeti of ;) miles aut heur, tlie3 hi.î' b teeti
the '.vcar %auit tear freont tlîe Isbagea et 4,1J00,000 teuits, a ithout îiatcrii
inuîry.

C.%s: à.-It;ilroadie for tuc coui'.-y:uce et' coaI, couîskinug et' it in-
clinrd pîlaneu, f;illiuig 7 inucites>lier aril, formiuug a docuble tr.ick ut' rails
(t' tue 4 fort 8 5 imiteis gliage, -100 yards Junig, andu murkcîl by saài
itry stCauuî !IUer ut tep, tliieuigh tRie.nieditini et' reesn, drins. The
rals lire et tlîe itivertctl C pattern or E auîs' patenit, iveiglit WJ Iles. uier
yard, '.rr 3--1 iuichrs hiigl, -2. 7- iuchies '.viir ut the lead, *1ilîuuchîs
'.ide ut thie rot'et ruileti iii lcuîgtlis ufl5 feet, aîîd btipjirted ut iitcrvels
et' 3-5 fret, 19' C.It irouî chairs restiuig oit maussive blocks et' liiestolie.

Eacli tract, et' rails is tra'.erseuil by a sinigle waugon, uiueunttîl oui fouir
cabt iri iviihecîs-, 2 fret îhi:sueter, ke%'.ud uii wuciglt irvui aies, aid
r'el.iuig iii br:iss fitteti pluiniticr lihecks beuteti te tRie franie '.vurk ot'
tise augeti. Tlie '.eiglit et' the wagcui 'uliei iilty is î toits 2 cwÉvs.,
mleil full 13 tout 16 àas. atib lT ai - l .X''î t au ofe.g si~ t S

tuiiles ait ]iour.
Thiese rails ]lave noiv licn in use seveusteen yeare, and tlîe gross

traflic vhich lia, lase! liu anid <ueur the plagie, ulinuits te 11,01(;,000
togis, or 5,508,000 tots over eacuî tack. The resuht et' titis traflic hLas
heeti te rcdîucc the lucighit et' tRie rails frontî ivear aind abrusioin, freuîî 3-4
te «3-26 ilies.-ui other respects they are in geoti cotnuitionî, andt ivil
prubably siustain a faîrdier trafik ter 3,500,000 tumi, iialkiug their dura-
tien equal te 8,000,000 touts.

CAsE .laira for tlîe coiivc,,aiiie of limestetue, a single track 2
1 -2 tuiles long, wvorloed by herse po'.uer. Tfle rails vrecof et Oi li)-
bellicti sectioni, .5 inches hiigh, 2 inucies aide ut the lucîh, at -. 5 iiclieb
tîuickîîess et' centre '.veb, miglicti 5-j penuits lier yard, andt vre laidi iii
iii cast ireut chairs- restiuug ut imteraas et' 3.5 fret oun Liicabtune blucks
ot' froim 2 1-2 to 3 c'.ts. cadi.

TRuc wagons, whiici icrc magie uvholly ot' wroughit or eîist iroen,
weigîicd, ahlien highit, 1 toit 19 cwts., autti vhicit leauhed, 8 toits 10 cmats.

cadi. Tito wrheels vere 2 fect G inclies in uiametcr. anti turnced louely
oi thue axles, ihisich acre bolte,! te thie utider side of tRuc carniage.

'ruese rails steeul fer îiîuci ycarb %vith- au average utînual traffuc of
180,960 toits, or a greas total et' 1,628,G40 tois, '.ulieu they wcre re-
juluceil by strouiger bars.

('Asi: 7.-ailroad censisting et' an inclinetitane, w.ith a doubile
track of rails raisiuîg 9 7 fret per chiait foruvard. Raiils et' tlîe bridge
patternî, wevighiuig 56 pouid3 lier yard, 2.375 inchies wide ut hicaî, and
5.625 iuîcîîs uit tRie foot, spgiiet îircctly te cruss blecj.ers 1l inîcites
içitle, by 9 réel; long, ut distances of' 3 fcet 3 iuucles npart. The slcepcrs
repose on a thîick deluosit et' lrolten seria, frutti tRie blnst fuirtince iii
thue ucigluborliîeed, wvhich is fouuu te be aulic xcellenit tuaterial forballast-
in-, thLe -,"a.uet ry efit'vUeuts.

TRuc w.agonus nunuitug oi titis rond! are et' arouglit ireut, iotititeh on
.1 cat iret i'viehs, 30 imîchies iii hinniucter, turîuiuug hcusch3 on thucir
ailesq, andtiarc avithieut opin fat':ii kinîl. Tiîey %veigli %%-lienî lighît.
1 ton 8 cgvts., utuit ituu oaded, 1 touts 16 c'.ts. ; andtilirc drawui by

E 18 Z) :-).
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bltlitiiiy eteat l n eu s vaaattitg tiaracagli i untis atals chitalas, ait aia aver-
aige tsîeed of 0 ililes si hota'.

Iliese mails ]lave liseut i aise tIhîrtcai yeasrs. lait ial tpisar ltait vci'y
littIc tfi ivur.se for il'te t raitais %i hidi lias js;at'eii cver fileta. 'lis lias
aîsoutaiteal tu a grunsý ieiglit, acf 7,b 15,000 tuais, car d,10,000 tua.-, over
cadi titick. jhiser sîsiaataisnai buii I iii eaamumtva ait titice flis

wL' lit, oar 7,8 10,001 tlis.- over cadi traict acf a laits.
Ca''a 8- ai rs:l fuir titi- cuaiey'aaice et gaumis, ietal.s, aiiaima.

- cr.ils, cucisisti îg sf a msagie tack ut rxaais tif tise ba mage patternm, w agli-
imig 7c îcîsaaila lier yaird, 2.5 limities bilaî, 2 aniches wide ait itead, andiai
imncies ait ls.ac, Laid ia ssailuir va'cî trust ciiaa t'a, mrhici tire spîkcl te
slceulier UJ taches ci sae, lsy 7 fcet loaig, jalaieda ait distanmces ut 3 5 toutt

apjara.
ite iagsmas travellinîg ovct' thais r-ui ai coaf vairiatis ptteraîs,, iad

aire, vilis a f'i.% d~cciciaetulal tf .'qriiigs.-Titir iveiglit, wiisa
caiiîtv, varaies fraonaa 2t; tu <sJ carl"ý., «asi[c lamiss ivasîca, f'roma 6 tu Il tuais.
lime dîseal ait ivicid tiicv are alriait siaries, aalo, frmuits 3 aites atam flousr,
tlic tpecal acftaacae da%i by hicrsee, tu 12 attes :aaliashur, fur tituee
dran by btemai luceuaautivce eaagmacs.

Isscse trails hiave iadltici wcaar aand tcaîr fa jaitiac l:asaageaf,7-8.J,0(
toi" acf .tiisall.taeuub traic, bu rcsatsi l;aaie i smdittuai, Ns ic aaaat
estimate tiacir alarailea ait us tli 5,500,00 totas.

C.i,. J.-tailr.al fur tue casivcyaiaice et cauit, coaisistiaig of ta bitigli
track cf icariali r'ail.-, weigliing -10 îcaciias laer yiarad, J.7 tamchesa bigl,
1.87 iacies iche tat flic ltda, 1.2 inaci viak ait b:isc, witit cenatre sncb
.5G inach tiiaeka lilain cast arast chairs pe.cgeca te -tfuite blucsek, iweaglaiiag
fris 4 tu (; via l. caacia, tamas placeil as a aia eraige datsaire of 3. fluet
aa:t f'otiî centre o cncatre.

'Clac wcagonas rmiailinag i fiais rondl aire alraivai la> iaarsesnat am avcraige
spij.cl ocf 1 aaile.: icer ljour, liaiat arc aaaeaaatei osit fourm at aroas mc hlis

28 imadica il, diatiiter, tiaraîiag leissely act tiacir t.ides, sylilit aire boîtes!
tac the wroiiglit irisa fraiae of tlic ivîagisai The>- ivighti, idacta catîy, 3
tai>, anada whnla loacica, 5 tuis 17 civtz.

ite gruas traie ovcr tia listais amaausantelv. aliring tlic 13 ycars
inlich it lha> Las openi, te 8,626.,00 tuaisý, :aaad at tiaci rciaaaaas aitagueil

vrerkiiig iacailttii. 'flac daaîatasa of tiàv> lits iay, tiacrefaarc, bus
cstiliîtcaql ait saboust 15,000,000 toiats.

C.%s. 1.-Tatf V.ale Rilrenal, fur tIti caciveynaicc of patscngcrs-,
jaictais, laiisserais aitia geaicral iîcrciaiîa ze, betwccaa Caardiil'aaial~c1rliayr
Tysîlil. Ujaper sectionî coaîsistiag acfa siangle traack of pairail r:ails of
a aii'ate ienad fairia, sccigliag 5U piatauds lier viril, 4.5 imiclac biîgla, 2.2
'haacs tvile ait iicaid, -1 aic. widîii cf luwevr sud,), :iii .06O ianch llaick-
aacss acf centre ril, or sncb, scaîsisuda ait imalernils of J fvct lsy clairs
bulîval tu cracai Aiccîs 10 aivcae %%silo by !) teet long.. Tites bailtastiaag

uiser tuae slepjers ceaisista cf a tiickstraiiiîi of brokas ciaidcr.;.
lThe wagonas tandl carniages rimaatag cat fins rond, vairy considtrtabl'y

Là. tiacir %cvigît-frsma 2 toisam 10 issits. tac - tons 10 cwts, musai laglil,
ainsi fronat 8 tuis tac 12 taits wlii alsaIc. Tiacy airc furniElicai sitia

wnouglt iraca wîscels ansa tyrub, tscarimag a~rms nta friction brakes,
antli u uassetager Cnt riaiges liave buffer anda drtw baipg. lTme loco-
lltit'iic cngiates canîalucd, %% cigla ailpust 20 tacais, ecvlubine of tendecrs
:andl aark ait sîceeis varimîg frot 15 attilca pcr heur, for slow mntral
traitas, to 30 tililes aima heur fer Itnsbcaîgcrs.

Titese rails ists e lai itise iairly 13 ycnrs, nnd fronitheai aito2t
cirefaîl cismptîuaticais, file tr:tffic oicr tiacam lias tassa .5,4i0,Otju totis.
At flic cracssim anad laurîlumis cf tîme liatse nlacre a casaderable braiam
uciîncr is ailica, tiacîr dalsia as realaiccal h>y aibrasiona, tac 4.4 aaaclis, but

ias-lil otimer respiects tlacac rails tire geiacratlly sonial. Tlicîr durnîloat
tny bci esliiatval ais cs1 ual tu flicv ullaaîg acf 1 o,OLuU,U00 toans.
Catsa I .- l:îfl Vite 1tadtroa-1-ltiis dssanîiaa front tlae Aberdaire

jaincîasi tu Cardliff. Lemigîl tsf flic line, 14 jutes, nta faills ait tbe raite
ocf 1-5 fecet lier maille. Ra-ils cf flic Iarailel doucablecanslcsection ; deptli,
5 haiches. 'ciaIll of licial anal faot, 2.5 imcies; cenître .vtb, .75 inach
thick;, 'ceiguit, 72 lbî. lier yard. 1mey aire smiparteal ait itîtervais of 2
feet 9 naces by cast iromi chaairs fimiiy boltual tac cross sîcîers, 10
incacs sWitte b>' 0 ficct Jung. Ilit ail tiller respaect,, sime fosrmaiontof tiis
raia is siatilar ltc tiant of tlic tiîpr -scitasan tcair Mermyn l'yaifii.

TIas carniages, aitds etgiaics a. nt icacrabea, aîark oi titis sctioni aIso,
anal ait simi'lair bpeal. It ia travcrscal aly by J pasaitgrb aa
anl aiteroats lima"e, tîtetal, amierai ntd ineclamdize traints. iis
passeaiger tran a yîeraige aibactt 9G toai, grosscenvI, btthe attimacralanat

gtlier trainas soaiectiaais cxcccal 1000 tisais ii sciglit.
F'ront fliaisnimal traic retaîrmas of timis comntamiy, ire final tflit li flico

cigiat yeairs tuait timese raisi-ihve beema laimal, tIti grass irnulais 'cîicia lias
raslcià over tissa, ammouate tau 20,516,000 tons, .Aititougi tinis mucaglit
lias cautsed vasmsilcriblc laiaîanataca aittd aibraioan ait tlic stitions aitia
ast tme bliarpest etirne8, tlioie rails aire tsow ait fair vrorkiag arler, îîîd

w alla atîcanticona tue lic lepes anal ballnstiag. tlsey m ail ha>t, lt.i tisevasas-
voynace of ais itatsi tasure. li cace tiacir duaîtiot inay lisetiai t s as
caîsil tat tule rsalliaag of *li,000,lU> tiais.

as .12-l'at V'aic ltaiilrUail-llsc t1i.s4aaae fronatile blaiilllsiag lassat
of Cairiff toe ii btlaej ata T liais lisse as ut liai s:ttiie ivaigîla,
nut is bsailar iii ite cumaslrucvli tu tle di tfllte, ms tit iviliit lat à tatais
1)trailvl liaisaOiglit . it is trai rsvl, talso, ly tise saate caigma tanda
aia sairingeai, but fliuais :l nuait coake i agaaas pats oves* tiais hasteiatm.

Tiac rais aire, cf liais aie dtle is lua oitise aluiai lis, imosi aise grasas-
incaigit niaici liais rslicd auen fiaain, attiitit,. tc 1 1,200,000 ttemi-. 'l latai'

gcaeî'aal contditiona as ver> i smastlar te tiu ai the aluni limais ; tmaid icsa titi-
a':tiUa lsamiy lie csîimaititcd ais iscala lu the lsabige uftait aiaditisti.ai aigat
of 11,200),000 toits, or ta gross totial ocf ...,.iOu, 0(10 toits. Tiai gretler
iveaglit traavcrsing fle dumi i lisse', is uci aag lau liai Larges sjsatis ies cil
casami ,set aia'c'm fot' bimiiaeat; titi miaigunms sisca taitu flc cuii e> asmaci c
ocf 'cil rituri ma aalsy acier fle ais latt tu tise vcliaci mes.

'Tlte rails ut baat sctimons laavaamg bittfecti ncariy nais la i aia taam
ainsi alraiom, tilthiîîgIl atas lias sqtiastim al le alat tisa e lia i tl tise
rcllimg of tf limier, ta aiccisuiteal fer by tiai cmcacaataicis of aime gaiett
bcimmg jaat, duflicment tue ablisflae caigica aussi laamla ivagssaa tcm maci

duii il laitte lams, %%il usa thie utmer titi asseat mciahis 'JO uta li 5etilsîn
Wa'tgisns is accoittplisisd 'cnitia alitlictalty Isy caigimies lmaaviamg 18 inchvi
cyiiisalvr:s. Tlitaisbratsioni and aajry tac tise ramis isy thc smîatg oi lime
vaigimai wuiicîs in tataltmsng gradaients, as îsrababiy csjutl lac, il il auss
flot is.ccca, tisait fruiats titi roiiag ocf lthe ttalte.

CAsa; lil.-tiiiroa.d lot' time cistisc>nc ut amaamaca'aîs ta' site Jir'rii
Ircat IVorks, camsaitamg cf a tiaagle traaek, J~ mamales long. cf aise 'i meet bi..,)
idit gutîge. Rtails, ofat lînrailîesinagle lienal forast, -1.25 isicciaas cdeep. 2.5
itacîes sî'tae ait tîme lie-id nta .75 intaviiîvcsae acf cenatre iteb. imes'
Nveagia -16 lbs. lier yarad, tisair rc rcisit fj.st tci tagice vie viaims acta
iaaisise abîme bloccks cscry 4 fecl. 'liai iîaîlasîiaag oom'saaf biasat,

fairaace cimiaers, tutt damat frot flie coke yard.
This carritiges aire cacistraieal cf wroaglit, andI vabt irota fiasses, nat

aire nutmîcl oaa -4 camtit irisai mî laccs J2. imacies diantaer, tisa lonag iv-oaviy
oct axles bolîcal farmaly tac flime cairritage fimte. 'i'aiy ceagia 'i% laiei ligua
2 Iots à civ t., aminsa listaica, .3 tuis, bait aire taaîsrosaivsi iwatii atty
spji-tge. Tites laivcitative etagataca iii 10 lotis caihas iaisa iii tttaamamg

oruler aindi jarupel flii latacal c.armagcai ait aia avseraige ,eeti ut lu satasies
it Iour.

Tiais rond laitta Iect laid Nvitî t lisi r-' toueat 4 >'cat's.-Tac ga o»a
Wceigat, 1%îhaîch ittaas "culaover at lit t'.at t aac taisaituits lac I,5's.au tonas.
lit caarefaclly ca.'amaaaaag fle atait' of fla rais latter titi, trailic, 2,;liîer'
cenat. wers fosuasliaaait ael f, at extett reaanmamig timavr aaaaaaacsiatmî
replacaemnt isy bouata rail iatalmspcntsabl. milhite tise atica a tisaiot,
matecr isxisîmg circiut.mces, natmirtmît >'rsgi T helii dura-

tieti, that. acf flie rails ut titis ronda aasny li estatmailca ais csaait tac liai
passage of 1,.dl8,UUU listas, or cusaiaaeraly lesb lttai tailler of liae
previuas e,.iiliss.

li refereuce 10 the foregciaag cailales uf tlie diaratacat af raiisrty
bars 'uider diffé'ernt, conduitionms cf lain ag laita snrk-ig, sieiay reaaaark
Imait ai enisry amatance whiara, i laiheccaasruhaaaaftiui of t 'atmaaaisaaalil 'cvaN,
suflicietit solidily lias saut besm acbt:aiatc by tiai eistillo> matemt asfaadeqaîiicslceps.rs-, flim e larctiomi of tite rails btas lîcca attet rilsa. Tia maSs
tbe remitt initia cases 1 anda 6, nd the elfecîs arc viaiible at J, -1. 5, «andm
8. lThe grenter dural'ioaiof 11 amas 12 o cir tiaccîlicrs, imiu>jtiisnscaa!,Vai
tac flime ause acf htcaisy raails, asgom amia cariages 'csatî bearmg sprsrag!z,

amia ait coatatructsa atal attclselilly saaamtaaamesl permanenasat 'c:I% 2i* u.
12 la a s'er' favorîable inastanace cf dstratbilmay-lrssbtibi. capial tac aay
ever laid, inchi as palncpaliy rissamlval faut taa ie ver% ~scaali grattle
of flicisse. No. 10, vritia limavier tails, %volail )laive cqeati-l Nio. 11,
as tii cisnaiims aire olîeravise aitatilai.-The abacaîce t bcarsîg.r siartgs

tac nil ngotas, excspt titose ain cases 10, 11 ainsi 12, amaumt aise imaive hmait
v cry prejuitl effeet oaa lime rails atasl grcntdy lcaa'cttcs filoni ari.

tioa.-laî caae 6 flime rails cre teu sncak, tial flic supporsat utiameîaa tac
lte lisais' wagons caiisiayca. Cases ) sritm hanîier ilssks andal imglalr

,wagons, as a scry faîvoraible slscmmaacaaof aiimaîmmarail rîirc-aa. Lae J.,
shmoaws tie tîtact tatfaivoraible reaiumts of flii usiull ii ttbusr aletai, iait
wiistthe ver>' itaferior qanity ocf tue inttelI aacil anda tite dutvcîive

nature acf Ibis f.istiataag eisttîaiaycs as fuily cisasisercai, a differcit restait
coulaI bcirceiy bis expiscîca.

li flei taibuar statenctt cf the cltiiai of tue r.ail,, it îs, Sippobedsa
tOit lte ceat ocf labor anal tatieri-als in rclslactimtg atoisai bais actsi tii

ulîlanaite expisases ittienaittalti f0lii etire rcae'crnl of flic rals, iviacai
War ta t, wviii lie eqaiuivait, lu lime valise acf flai olu] anutai obtaaaaie.
lis la fastald to ti.rcc very amar*v saill flimc resaîltai ubîn-imîcl ait Jar.actlc.
W'is laie ai acar lausýseisom, sataiar ntes rcsîscîiag ste datrataca ut

caat mron ral., cf 'ciich aasseronts es-taiaple- tata bis :,camt ait or mmm liai
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neiglllbermeool et' Mertliy *l'y<lIi -, but the glentalnlondeiut et' titis
litieriati l'or <luat ut III rgi ro, wouitld cause sîiell ioeâ of' llutte

i';m~îie.i t'liîtîltsîcîl

'I~în~&u' S'~îh'iuti1 ef4î~Duuqlluu q' lon .'îd'oa IPrc

11

2 ~ ~ ~ ~ 2 3 n -5l;i- âoootive 12,000,000) 99:495,0 2121
. ; u ) 1-5 - - 12 t Gravity -1,013,500 , 88:4400 19I

I: -)6: 5 1-1 7 1 34forses 9,800,0 1 88.4400 '2227
'tu" 90 ;. 1 .1.ý 81 St,%tioniry 8,000,00W1,12 71O00 1126

1-, 'i i .4- 3 I fi22 lorses 1,(;28,640~ 86 4ý00 3178

5 2 - 1 -5 e.ýq24 41'> Jeceinetivo ,50t),00 t1l7j5S50î 940
1<1 .0e lb ~s ;lo1eceîiutîve 5,000,000, $3J0.C
7-16 ,8 011,ecolntive tOOti IzG02t

12 -*2ý; lb 1 ; 28 0 1 eciotivo 'M 1004 113 3 d~~ 9W4
1.t 2. l 2 1 b 121 ïoi LEceinetive 318îs:t 00i 72ldç,001 -- l

I)i.ieevery of' Asaclesit Grtec Seuttpîire.

Letters frein Atlious mention tIte Jiscovery et' .00 nîitiquîe statutes,
er t'rag'ments of et 'cîlptîîre, receîuty L~reîigtt te lifflit h>y , cisatii i it
Ar,,wý, (ti> the site eft' ie Teîmplte et' Juîîî. Thiee precieuîs reiniumils et'

aîîceeitt liive becit receivered liy thie Greelk Gevernîieut s ud, if' il
liai aiiy large spirit or intercît iii arctîueelegy, Argos poýseSes ivitiiîîi
iLs !1îsi uit qîlariies ut' iinralibtle werks ut' scultuîre iriel iu thîe
ruines eft'he sîîcieîut cit, sudi vvirîel inigflit lie reel.îiiîned nt île gîcat
cp,î. Iîiîleeli, the sites et' the ehi irek temples iu iilv district,
î'.'cvràted liy the Goveriîîent or h.3 the capital et' acsîî vouîld
jirobazlily, biy sale ut' thîe murls dli.covered, Ruipîly Yepay ttue eullay.
We liav eyitleiîce et' valite recel'c ell thîe voliîîîary anîd eîîterpr'iig

e5zeri'tuis et' mir ci ceunit-ytecl, SirCharles FL"elowessiitI Mr. lytiul,
nul ilu tie lurüdnce et' the rival labeurset olM. Boitand M. dle S.uîtlet,
utîlertiti., anîîiices et' cie Freiîcli Goveriiusent. 'l'lie -niall i llagee'

A'rpo -tuîîi.I ou lime mulels et' thîe niet A", !5. Tite od tenui ib
dleàemiliiml liv St r.hic ne the priîicijîst cil y of1>t lîinssiet Io SIî:irhmî
lit immîler -mn illagitiliceuice of tentilles and publie edifices, ini sehmels
et' al t aud greut ni tiC.ts. it perh-sps offly yielded Ille patin Ie Attieis.

li >illihuli'e ilie Sieveutico-Argivo schîeet, tuimulr Ilolyclcttts, rivaicd
the elttie >ttlles et' l'llmiis sud Praaitele. l'.iu-aîuis, lu li!s descrip-t
tioe ut Ille teuuille.-Stîum andI pinitini rcuiiiig iii Greec, ilthen

iliut A. 1). 1-77 li- travelleil thruiuglui ail ils Sîites, descrilies île
elztussît relies %vitl ilue det.'it simd cni'ncy et' n .l1rr,u?/'s luîlu, and

deoe everal p-îagf-> to the reinimîs et'Argos lu luis lime. Thli teîmpîles
auI tlielir iîietinîsble %verlks et' art %vere tîmer gctmeratty coiîuîiete :und

pjert'c. Thleir îu nlildua cass ot' ineui wvere et' tuîcls vlne,
coîîîpri>sîi.i aîy bttmte iii inarlile muid bi-s byI4 ipîî andl etter
e'minenit ; cîilptîns, besiqes OIe worL'. of bru.iltartibt.,. 'lue Temple et'

.jiîn. lil vrutcun udîielles of art. ceîmîueteîl iitti thue 1'aticlien.
Th'le Itoînail ge'neral.î. the lai'liriams, al thme pirates- ire kume plîutered

ithe e ciis. lu'th et'urc sud -.%fter the visýit etof mmsiiis Neîer-
thd.' Ie grent bulh et' tm'e.-'îmres etseapcd, the immjusrlyof'thei.. tilt

lelî' )ft G ui" lueisig lercevl ftrei sacritege omut eof regard fer theo
coimnll utiliiellt <il' religion suid thme faili ot' thîe coîmîjuîes'cîI races,

Ue Florenuce, alui N a1ds itI. l.ivile cotlectionsî oui tie Contincu
nui ;umlmaml duîbIje>ss cuittuiiu iîmaîi3 fmi-st cîses %tiimls et' G'recl

>Clîîutîîre blt the imin', îîrouahuy, î'cuinius, w-bolteor fragmefîtsry,
hueecl thîe umies of' tlîer mîscielit restiîug hces. litîet. Ille Elgimi
.lillshave tily iritmiii thls century licou resced frein i'uiuî atnd

lle,-i îulfuu liv thluvh( tiuust'rice freni île- arcuiîrmîe, et' thîe larttelun
tii ttc liritibli Muz-ciiun. Tie receut dli>ceverics tlîcrct'erc at, Ar-gos
lie iluu ie h leepcst imtitrest oui thme cetitmelitonimiîg arihî:S sud

tOveu'-îit'arI. 'l'îvummY cune if) lig-Imi euqucsuionnble î'uLet' Plel

eletu8. Altlîeugl inît'rior te Phîidias Ile i he hen et' goes in
[îr la, liIas Ille 1110st eeliebrî, ot' Greck seîlîutors >Ii the 1îert'ee.

lion et'ii ci olossal ýi:1ueS an in the ofeurieie înti t beîuît'ut
gvîîîus5ie figures. tino e luhs bhtttes, thie bcrypîeî, beennie1 a enuenu

et the pîroportions ofth le lîun t'î:uîe. 1'licty aseribes (0 Iliuî the
ofniîIuet t the pt uleililitint hIe iveiglit of thie buody iiltuld bue

laid eiielly Oee ue tout, %wliîîe restilte.d il&(, centrast, se sigliifîant and
attractive, oft'he bariug aud miore ceîîrese t it the borne :îîîîl
uere dcrelupeil iide ut' thîe humait body. Polycletui is rccerded te

liave eouiquered Phtidins, Ctesilitts, 1huaduuuî, nul-l Cytton vitil lus,
Aunazci iun aceîîtest, eft' rtihs It Eleus. WNe are glnît te lenrui that

tue <ireek t>'Vruiluent %vilI perwit catSs tu bli hLe et' tiiebe newly.
diticevered sculptures, ~ iet ive ny tiierefore expect; will soien becouîc
ae geîînî1 l m a vialale ll :ls tie Niobe and the lýIgiu urils
Tite excavatieus alse, we uu.lerstand, tire te bie contiuucd. Wu hoepc
tliat this Spirit et' mitiquariali restarelî iu Greece, tlîi1 Irevrdcdl and

texcited, %iIl induce Killg 0t010 te direct siînilnr expîlorations Ott thie
site el' the Argive Teniîîle3 eof the L>ciiit Aîpollo, litcellue, 3linervn,
andl i, ether uone uiîents ut' Argos. Their lecalities tire iiiiiittely

dle.serbed liy isecient and imodern trtivellere. l'lie ilajel it- et' Our
tenders, niay net knoiv tixat 1'nusanins comuîeuly gives thmeditce
nud imîasurueluts et' the (Jrcek templles vitlî mnute accuracy, i1.'î
tested by travellers et' eur ewui tinies. lit uurever, recordls piirticu.-
lnrly ait Ille cliiefwerhîs et'sculpture in cver3' building. luis secenuit,
aise, et'pichures is equnlly sîutgularaud f'ull. Tite descrîpuine et' eue
grent %verk e'Plntu-u sulîjec.t' fluvicli vae thme taing et' Troy
muid thme emubarcation et' the zre'ecpc everat piges. Trite neir

Mîuistry at.rAtlueus. NçilI tind a tlset'l guîdeibeek it' lhey Oilly fim'st ex-
haubt Pau,.îmîns. It' Greece içli n.et Irg'slis %Ieij,3si-, uusy 11

Titis grent event look pla-e en thme ;3rd Felîrutiry 1853. Tite liue i'u
noir cenîplehed t'or 122 nities te the collttuies nt R .11e-guuge, but

turiaa lown et' imuportance, about 68 miles t'ront Calctutta, ias
Meectcd foer lte cercuienies et' the day, iii order te etuit thme evice

eof afl parties. Tire trains were nppeintedi te eeîîvey 600 passemugers
front Calcutta te tîmat station. Thme terminus at Iloiwrmd epposite Cal'
cuila wns decorntedl fer thme occasien mivii gucît, hste.

ITite train recctîd Ilurdmnea in about tliree ]leutre. The irbolo
Goverument (the Gierruor-Geàwral exceptedi mvas en boaîrd, nd a
bisbeOp and n bisliop elect. It %m important, thvrefere, Ilunt the lit-
îuest care ilîeuld bue exeruei te prevcut accidents. At ltirildms tie
Station iras îcerated in the 211est ts-stct'ul style, sund ua 'Ulilptuoîus el-
tertaîimet mas spreid in a noble pnvitlion fer 700> guesîs.

Tite enthusiasu et' thme natives iiiong thme lune mvas boui)dies.e. Tie
tivns anmd villages poured t'ert tlmoîr inhlittanhs liy luuundrcds sud

ttindq te ivitness cite grand 8pectavle, -luit iii îunuy places, Moere
*ipecially iviiere educatioxu lunade jeregress-, gave uis hlle unest

licnrtv cheers.
Ceu)tracts bava lies mna-Ie fe the eemîulcltion et' more tlîne COU

milee f'ront iIld nt teumaur, sut M1r, Stcphîenseu is puit11g
fen-r4lr tlie eîerations xvitt «ttl lits elmsîseterisme encrgy, sud is s

saniigutine as te expeet timat thme çerks w~il: lie cceîsplislîed in tliice
y e ars. Thuere eazi bcerne doulit tîmat, ,l thme eartu-work and umonery
Suny bic cemnpleteIl wittun tIlt periOd ; l>L t t'our bridgest have Ie lx:

eeonstructed ns large as Lendeon-bridge, sud eute et' tlmem et n delstli et'
&0 t1eet, and, as it appeairs te thme engilleers dtsnrable te avoid thme con-
s-tructicn o etempormry bridges, and te ttsuke tlmose %lmlch nue bulît
permanent, tliere sîay lb moere dclay than le atpret tcptd.

Ttirc thokmesd. miles et' hrlg:pulave bicem cempleted during
euie year iii <bis 1'resieiey, sudl it iS lioprd te furuisî eue timuad

mil f et' ailîay le timice ycars. Tite value eft'hle etectrie telegrapli
is lilely te lie ftîlly -lim>ivg dnriug the nppreaeîuiug simmser. Tite

Oevercr.Gueî-Lo.rd Dalhemîsie, uîhese liesîtîlt i, iin deçclinisig -tnte.
mît;l pms OIe hoet çeathier and the mains -I 0etacaiild. Thei Foreign
and .lilitary Secretairv vill ztctrompauy liue, sud, tiIk It i.

O$higlimes.y, lie ivl libualite te direct thie ofts t Inîlia frent lits
nuuiîî yrie Ilt suds facîtîties as ne tii-citous GqbIm ler-Gcielri

li.î' ever eiijoyed. Tite electrie telegrap i ison hectu cemplecd
te ltte capiital or eachi presidelçcy, sud iLlase livougli thie Outacainiudi.
LIv tilis mîintclule'.s instrmineut lie vrll lilu daily :tud, hiaurly coniuill-
ligcation %vi all thisubordifiate tiiruuns,:îd îvii1 lie aite hIo su
bisý illtrimtieus4 te every part eof Ille country, aud bct'ere Sluiset te i-c-
cei',e ilifrnattoi o et iber iinvînig rvaclicd the inet ulîstut cxticintcs

ut' Ille empire. lhy tle lime lie arrives Pt Oatacciand thme telegrapti
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will bave lice', coînpleteil to I'eslîaiur, ati lie xviil lie eiitieti, tbuîîgh
11,000 miles diîstant, te) regi lâe the netgotiafluîîs wiîh Leat Mîîhlîoud
day bey d,'- urajufnof(fî uîc.

Ant ittporttnt invenîtion lbas rccntly bete qpecifti by Mr. Charles
Wtcig,,lîtliat Hrrison, ot' Iichui >nd, Surrey, for Il jîpuui et
obtaiuitig anti applyiug tlectî'ie currents, and iii the troatuienut ut'cer-
t-iiii products dtrivot(lin lubtiiing the saine," parts of mucb iàiaprore-
juctis hein,- aî tcbo th Ie production ot' motive poer. lThe ini-
venter iptoys ca8t atnalgauî latesi, lirodeît by nielting xiiie ini a

crucible, allet cauret'ully adding ilnercury ther-eto ilt tinait proiertuîus at
at tiînc, litrû%lgu a ,:iltalt attwr t'unnel, ivith Ille enti of lieu tube
inseried in tilt inlten lattai. This ana lgatit la, fur nt short tinte, L'x*

poeki te a sluiv heat, andti lt cash iuto flue 1*01i'sn andt bize required.
Plates foruatiet' f part inercury anti 14> parts flt, are atWlien

gavnclyarranugea, (0 give a tUrreut Ur îîugfir power than commun
ainalgtuutated zinc plates, anti to retaite a ~rtcuolnahrhruh
ont. A~s negatit'c electruties, an alloy ut' iruin anti platinîiiîn, furnnŽt by
titrouigly henting tho inetals tugetiier in at covetrcd crucible, is Ubcd ; 1
paîrt et' platiunin anti 100 part4 ut' irait, give a product whiich is uuiaf-
fectell hy ilitrie or sUlplînrie: acitil ut' the urelinary cuitercilît strcnigtits,
andl wieih ia3, iulieil cast, lie iucred i rorlled injto tlinii IcIs,
anti cnt jteo co»njC»it sizes. Vitre id at pviculi:urity iii fle forai ot'
the ilegaltive clectrots %Çluieli gives thueui a1 large ilereaso of effective
stritLUc ot'cr the positive electroei l id coits ot' b(cudeing the plates
in et zigzag îuîaîîer over their ,houe aurtave, nuti lon divitiig Ille

lieuud' te %Vithin a1 short distance ut'Dite or hotu cetis, :5e ls tu alfurtid
opeilings %viterecby tbe lifes ot' clectric induction î»ay pas$ direct te the
bak ot' thue plates, or by partiy dividing plates ot' nîtal isute ilunucrous
bars, or scginerlte, by whielt the sanie ittzre:ise uof surface anti rcnlts
arc obta7îîîet. A pewcvritnl galvanlicecurretit is produet hy beatiing a
negative clectrode, formectilns atieve, across Ille Middle, se as$ te oppusc
it te bthtt suu'aces of' fle positive clertrode, aunt hen iutmiersng duenui
in a vessel containilig, in addition to flue usuzl electrolytes, a» oside

ot' ellurine, tlte protoxite, or ecchoriine, hein.- preferreti; sncb gil.
vanie coimlbiîîntîon, fron» the cliaracteristie prohietties all'orded by llte
coient ut' ozygen andi clolri»c, is Cilt(I hy thc iniventer Ilthe

gcn in tihe excitiiîg fluid, gives risc te tlue really production of' second-i
ary result.', and ttîereby tlforidg a poerfui developinent, of electricity,
equal te that ot' Ille tntric Reidi double fluiel batteries; while ih is free
froui the incenvenience attendant on their use, anti, by preper adapta-
tiens, its oluerations iiiay ho iinainfaint for a lengttucncti penieti. Tite
pecu!iarities of' duc inventor's coticentrie bttey are, tient catit -f the
positive plates is forsneil et' a like qî'.uutityo e. <t.al, conscquelttly 'Iiey
are progressively tluicker as tlucirsia- diuîinislus ; teo negative pl!ltca
intervenue betweca Ille positive plates, andti tese arc zsparated ,ru
catit utiier hy n neni-couuducting mie ial, eaci pair ef negative plates,
however, hcing tunîîell se ns te operate 't ont plate. Thoe ichle of' the
plates are containei in a squaro case, c'nt the eciting solution ont-
ployeti, wliere leng.centinued action ant iilq.dcrttc pow~er is rcqttired,
is a saturateti solution ot' munte et' allimen', a suppiy ofthIe soliti
sait bciiig pluscet ii flc racanhapaces at thse corners, bellind perfoerc
sortons. Te avoed the incenvenience 'wlich is ofien experiencetib the
use ut' pierons enrthîenware celîs, froin their bcitig rarely alike perme-
able, asbestes, or otiter incombustible nmplîîbolito minerai is emplo3'cde
by reticcing it Ie a pulpy mnass, anti maiutacturing it into sheets by thoIusual precess et' papcr-inialing, illese shects teing cut into the requiret
uites for diaphrag-ma, andi thse etiges niteti witlî gutta percha, or other
material.

The second branch of flic* invention consists eof thte application et' dec-
trie currcnts arounti elettro-magnets treeglI 2qtiare or rectangular-
fermed wircs or ribbone, that condlucttr being founti te possess greatau-
peniority over coinnmon round wire. In Icl application et'electrie car-
rents as a motive power, wlint is termcd,. le plate lioms-shoe cecetre,

izeti sett iren, about nt quarter eof au n ch, in ttiickness, whlîi sire Lient
along ê tc mîidl in tlic direction tbey have heen dratra te the shape

et' ain ordinary lîorse-shc magnet, anti until tîte arma arc about a Iluird,
et' an inct distant (rein cai omier ; tic grcat lcngtlî et' poles, anti thte
large, fluit rectanguilar armsubcing ttic min peculiarity et' fle magnets.
Tiscy can bc applieti in "trions ways for tlie production et' motive
power. Thc iîuventor gises de9criptionset' severail ictiiots et'protine-
iuîg moition ; it is net niccssary litre te enter mbt detail.

T ie tîmird ina la4t branit et' thc inrcutien coiîsitg et' improseinceits
ini tie iniaututu'e et' coiuurinig inatter t'rou tlhe nietallic Qalte ctriveti
iii oblaiiig glvanie teccity, thse inipr-Eliclit. l>eiiig Iliat, iuustenti

of' liro(iuciiug celoîîrug inlateriats frein galvanic soîutiois, by Ille atidi-
tionî therete ut' the nîalktine salas eo' chrouîiinu and fcrrecyaiiegeii, thie
Reidi solutions ot' tliese coleîîring hases arc ein;leyed, antit clromieý
aind t'îrr'tryeàiiic acidï are causeti te comnîe wîth, andt ho takti np) by,
the inetaltic saîti or otides. lue colours tlîius lîreiucet are adapteti

1'ur ie in the îiillner of' urduîuary celqtitus, simd frout tîe tact ut' ttîcir
bt'iiig ;îrini'pally eeuuIiicîeti et' exie ut' inei thuey Juossess a iire pernîn-
lient eliaracier lIhai euînîieu colouirï er pit. MnmJounalt.

('aiultiaîb Xiîîrais at Ilic Part,& Exiiittoi.

spoeiiea et' tof te llowing 3tîv'îsand pruleets ut Miîieral onigulu
have ](!Vil sent te tilt Gr'eat lShuîibiivit at l'ariz5, as ofrsitaue t
tlle Miier3 ai ctl ot' e.ata:
Iron Urydes, freont Niiimiora, MauSlertiroole, Crosby, Iou, Lets,

-tum Portage dii Fort.
Jieg Iri'u, Irei MeNata, Wallace, Lako ii~ig Ilouglîttoli, Van-

drmusl, Nicolas, Machiche, pouint e Lac. St. Piernr', Cap de la
Mlaîleinle anti St. Valîi.

Titaii Irou, fri'n btoi and lîrine.
Ii» saîte, (rom Blay St. Pul ant i . urba.inî.
illemîde, (roint Lake Superior.

<j'aîeüa, frein Lake Sîiperiur, (Jaspe, Rauns;ay anti Lanstionivre.
Copper Ore, frein Laie Sulîtnior, Lake liou aniivi'utes,
Native Copper, frein Lake Supecriur.
Gold ausi Silver Pyrites, froen tilt 1Justern Tewnsluips.
Nickel, frein Laies Hluronu anti Sîupcr'irantl di'Iillctout.
Native- Silvtr, freintLk Supenior.
Nativu Johld, froint tiviiýrc-t-Luîîp, Fief Saint Chiarles, Aubert tic

l'lslc, Etcheiiu, Chiaudtière auil F'amîille JRera anti frein tie

latiuiî, freint thmo ii'St. Chiarles.
Iridium, f'ronti do.
(ulti Pyrie, freit% Beauce.

Silver Pyrites, frein de.
Arsenitcal Pyrites, freint do.
Oclîre et' Uraniumi, frein MNadel.
Ctîroi'urous Tru, front Bltun anti lie.
Cobalt, front Lake Superier.
'%angtnose, frein Quebee.
Iren P>yrites, front Latioraye ante icstcî'n Townshuips.

Melybticuite, frein Lake Superier and Seîauiîervillc.
llesite, frein Dutlousie, ];lyimefielti, Sîîttei, Birume, Sisiptoa, St.

Sylvestre anti Pointe Levi.
Mlagnosie, freint Stitton nnd Belto».
Trou Oclîro, froin St lAune, near quehec, Cap de la M1adeleine, Shîip-

ton, Pointe de Lac and iouski.
Ilary:tcs, froin Burgess anti Lansdoawne.
Phoîsphate et'Ire», froi Vaudireuil.
Lithographic Stone, frein Marinera.
Agates, frein Ilic Norths Shores ot' Laie Souperior.
Labradorltes, frein GIrenville.
Jasper, frein Lake Huran».
Reti Quartz Agate, £rom, Lake Superion.
Perluites, frein Bathurst.
Rubies, (rein Burgess.
Talc, (rein Boltoni and Potten.
Mica, frein Grenville.
Plombage, freint Grenville -tua Burgess.

'Whitc Frcestone, freont St .NMaurice.
Aeîiiantuinihe, frein Dalhousie anti Kamonrasi'a.
Phosphate ot Lime, (romn Perth.
(Jypsuni, frein Brantford anti Oaeida,
SiteIl-Nfari, frein Ottawa, Sheffieldi, MXontrelil andi Stansteal.

lYhet-Stoneg, frein Màadoe anti thse Eastei'n Township.
Canadiazi Tnipolite, (romn Lavai.
State, frein lte Eastern Townsships.
Whbite Granite, frein Ilerefurd, larustoît, St. Josephaniicet
psendot-Granito, (rein Nicolet anti Lorette.

Freesheno, t'rein Ramnsay, PeuntrokeC anti St. 'Manrice.
Calcarcoe Freestone, front Lauzen anti Ciaudicre.
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Line, front 'M:îrîîora, lNIh1, Le., Chauts, G Iotlcesîcr, MNomtreal, l'îick-
enhlaaa anda Cîauighlîaga.

'fiap1, front St. Roch.

ilcN:b ando 'ieîiîî
llyd>lie~j Mine, fronti Thorold, Qaiebre, Ouiicua, Sa'îw:i and Braiit-

fordi.
Blricks for Bhuiilding, fronti varionis places.
Petit, frout Lonigueuiil anud Shieffield.

Aerolite, fouuia i Mid foring i oi:~ f lrin % ili 6.05 per cent.
of Nicel, %vigliîîg 870t Ibs.

''Iîc Refuase or tilt. SilieaItisag FîmiîîaCCs.ý

Tite produiction of hron by thentiiiieltisig-fiiiî:c" of G eatlr~i .ill
liant rc:iclid 3,000,000O tonts :iuiually ; anal[ by a iodcrate c:iIcîlaîtici,
it liiay bai assuiucil thait for every tont of iron tivo toits of ,]:ig aire
tjried, inaiking ant aiggreg:lte of ait leaist 6,000,0>00 touts of tliis hiitliarto
refuse uî:iterial .Not only lias tbis vast aiccumuiilationi e' slag beeîi te
flic prcscîit tintie coîîîparaîtively usele!as, but il lias prorcîl ait isiciîîuî-
braîîce aîîd source of lieavy expense to tlic ironiiisitere ; for it i.-
ca'!cîîl:îtcd flit a suin of îîot less tliens £150,000 steiliiiè is aiuîlly
expeîialed by sîîd test0 teflent inii niovhg tint iisiglhly lie:iîs front
Ilîrir preîiiscs, te bo iscal as tlic inost -wortlile>s of miateri:is hit
niendhîg ouui rends, and iii fllig giîlliea andi otiier vacahît spî:ces.
We aire, lowever, destihîed, hefoère long, to ivitîîess titis sinuiru ib-
statice appieil te ecoîîuici purposes of tlic lîiglîest tîîility; undi %re
venture te jîreuiit tlint it iii bc liecafter seuil siîpersedhîg tlue labhours
of tlic juarry, rivalliîîg tic mîott vaiî:ible iu flIe, anîd even iii beaîîty
aud brilliauîcy îîîaîy of flic precioiîs stoncs, sielas tlîe agate, tlie jasper,
tlic adifférent classes of variogatcal iarbles, anîd eveîî tle Ncry attrace-
tive mualachite.

Wue now procceal ta nlotice a lîighhy interesthîg palier, re:ad ait tle
Society of Arts, by Dr. 'Nilliana Il. Smîitha, of lîlilaîdelplia, U.S., " .On
flic Utilisation of tlic Stage, or Itoiteîî 21hîerai 1rodîîcts of Suiehting
1"uruii:ces." Tite terni Il bîag" lias becu defiîîeu by inîost taiaudi
nuitlorities as flic ",refuse vitreous proalucts of stueltiîîg fîrnîces," a
definition 'wliclî, behîg ouîly aipplicable hu :Lamg iii its altereui conditions,

aatrhaving been renulereul brittle anal %vortliless by inîproper treitmneîît
succceding ils ivitlidrawal front flic sinelthîg fîtrace, lie rejects as
erroncoaus. lia airder tu bc fairly viewed anîd justly iîlprcciated, :I.ig
muet bc considarel hoUa in its nuolteia state, as a fîused îinier:ii pros-
îlîîct, aiud in flic %ariety of coiibiiiaaions, forume, anal geiieral proîler-
tics it îîuaty be miade to aissumne, unaler scicuatifie treatineuil, subsequeit
te ils resnoval front flic snielling furnace. Tîte first geîîeral view
iicli stage tlius considereal aaturally prescuit, is tlîat wliicla relates te

Ilîcir philosophie cliaracter, wvbicla ae hrictly notice before passhag te
consister a more imiportanut aspect-viz., tlieir commuercial valise.

Iu the ivide range of gcologici science wve final but fcwv general
plienounena wliicli catinnot be elucialated by flieclimc-aîeaoia
transformations of tlic suaelting furnaco. In finit vaist apparatîs, by
tie study of exîsting operations, agencies, and laws, tlic geologist
tinals a dlue te the formnation of thae eairtl, an expontent of thiose laivs
aind plienomiena wvlich have miodifleal aîîd deteriaineal th.a conditionî of
thse rocky crust of the globe. Wh'len bi~s cupota is built, anal lis blast
starteal, the xnetallurgist is ai once rcady 10 daguereotype, or rallier
reproduce, ailtaugbha auinature, the aaouniti7ous deposits aîîd diver-
eifucal fornmaition of tlic igaueous rocks; anal if bais researclies 'Verge
upon chenaical science, iii stualyîng flic agency of hicat on flic ferin
colour, and ollier laroperties of mnalter, lie eau observe the inifluences
whlicla determine flic crystbaline or antiorplioîs structure of slag, aind

tliose wonderful cheinical affinities ihiclî binai togetlier iii defunito
aitomie proportions tlie clementary molecules of slsig, hicver comptec
theo coînmations it many assaine under the smeltiuug operaition.

Tite rocks of igneous enigin are urell known te flic scientifie ivorhl, anal
liigiily àppreci.itcd by the practicai arcliitcct; tlioy aire tlie rocks of
whlicli Nature builals lier loftiest mounstains, nal main constructs; bis
most enduring montiments. Maay of tlîe mountaita ranîges even ef
titis ibland are coiiipused cf tiause strata which bave beci tiraiwn up
anal altereal in mninerai aspect by moltens masses andl veiuas, presenting
no traces of decomposition, anal ielicli, hîke slag, are of igneous origin.
Granite, syciaite, protogine, serpentine, poryliyry, baat, fe-lsp)ar,
grecaistone, lava, &c., aire auîongst flic varietues of thîe iglîcous rocks,
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andi, the iiiulustrial iuîoecs t0 ultidi tiey aire applicai are statuerons,
uîiiu cf pniiuiarv imipohrtanice. If ive admiiit flicexaistenice of' seule deep-
sealcai source of' liat tb irlicî tliesýe rocks owe tlicîr origiîî, tlie auagoly
hctveeii tieuin anda flic lîroaliieLt oh sîiieltimig fuiriacee, wliicli are
coiîiposeui of thie saine cleiints, fîisei lîy il saine igîîeous uîgencey,
andîa iioaifieîl iii fon, colour, andt cliaîacter, by tlîe saisiîe fixcal clieiical
laie, a1 aloîht, canaiict bai cutertaiiîeai of thie value of tliis artificial
lissieirai proiluct, s, couabiliiig iii itself quîailifies possessealial andlividlca
aiuiicigst mîîaîy iiaîîiir varietics. Selectiiig flic slsgs of mron furnace,
tliey içili lie fouîîid coîiiîoseil of silîca, tintîe, andalalumainîa, ais tlîcir
chuief iiigrealieîîte, iii coiiilmatiosil ivilli traces of' magliesia, protoxido

of iîoîa, sodiumii, >iotassiimi, carbon, iiaiganDese, carboin, sîîlplîur,
titsiiiiiiiii, andi pliospiloiiis. Acconliiîg te flic- aîalysis of M%. Bherthîier,
fliac bl:ag of tlîe Iowlîi fîînaces, faonta ivlici ,onte ocf file iauaif'actureal
eauil ls exhîibiteal %uere muadae, couisisîs of silica, 40-4; limie, 318A
aîhîîiîa, 11'2 ; muagiiesia, 5-2; hrotoxide of iroui, 3-8; aîaî a trace of
sulpliar. Slags froîî )fler iioiît fîrîîîîces iii Franuce nit Eiîglaud pire-
sciateai siiuiliir atiah3 lieut reajilîs, varyinig 'li-litly as te file relative
quîaîitiaies of inaniuiiebe andîa sîîlîhuir, whlilu a i îcaîa average of tlie
anîthrîacite fîiriaces cf Aiiîeiica shoiws Ilîcir slag to ceîîsist of silex fil,
finiîe 21, anîd aîluîiîîaîs I 5. 1'rof. Phlilipes, iii bis uiuiiîcnilogical ivork,
observes:- If %re look mîor.e îairrowly iîto flie comîpositiona of tlîe
criiot ut ftie globe, as caitiitig cluielly of flie carîlis ianda earthy ia-
teriaIt, wue hua1 tfinit oialy Ilîrce of file caaîlîs iicla hiave beeîî
atibcoiercal-viz., silica, ahîuîîiîa, andi lignîe, aîo fuiud to ccuîstitutc ils
great btalR." ltegaraliig, Ihîcrefore, ,ilicii, finiîe, andi illîumiina, as file
cliief coisstitueiît8 cf' shuîg, ueo are fui uiAied teilla tîne very iuigredients
cnt oif wliicl Ntitre lias tiîshiioiied andîî aniiealed uieanly ail flic valn-
table buiilading uî:ateri:îls orflUic inaiieral kingloi.

lit fliac îtilssticu of slalg for commîîercial piiirpoes, by the processe.
of castinig, piressinig, rolliuig, îîîoîhliîîg, andl aîumieling, fige facilities
atfordeîl by thue cxtreialy liituiil muolten sttut l îlii flic sag is re-
uceil ii site smeltiuîg furîace aire oavaulcd etf, se dit by siîitablo
appîi:îîces aiuy desircil forîîî, colcaîr, or texture, cau be inpairted. WCe
lîeie adaopt flie djescriptive laîîgîîage of Dr. !Siiiitiî -'' ccorilisig tas
lIhe treatiiieist il receives, slagg cauit be reiffleied, blît-tle or tougli, liard
or- sofi, comupaict or paermuis, rougit or suuooh. It catmi be caist iîato as
gre:t a vtiriety cf fcrmeî, solia aîîîd lîahlow, as mrou itselfh thl the
b7tîp)eiior aadvaîitage cf beiuig suîscepîtible of the adiuiixtitre anal blenîa-
iiîg of colouirs, SI) as te reier' it eîîîal iii hrilliancy to agate, justie,
mialaichite, flic vairiegated iiarbles, amnd ollier muore valuable varieties
of the uuiiieral kiiigîlciic %'lhieui îîoperhy uanuiealed, it ears bai mnade ho
acqiiirc a sîîrface, or texture, ait least 10 finiîes ns durable as tîat of
uuirble, anad is susceptible of si pulisa eqîual te aigaîte or corneliaîî. ils
a buildhing naîcriai !,181, caîn be readly aidaîpteal to amy vainiety of archîi-
tectuîral designa, froui flue simiple shah ho flic uaîost ornata aiîîa conîplex
ilecoratioua ; îehiilst ils beaiiity anîd uiurability chiefly reconinacual it as
auî article of luxiiuîv."

Dr. Smuithi uitercal intu a couiparisen of tlic relative expense of thie
iiaaaîîîfacture of claîy bricks as coiaipareîl iilh thîtt of bricks or blocks
of sltig; andia lie reiidaeî us, hait iii maiking bricks of flic latter, the
raiv materiai cetit less thau uothihig, iniasîîîucb as tlie ironamster s.aves
by ils utilisation flic lieavy expeiiditiironir attendant upon its re-
movuil front fuic fuarnace preuiises. In fusiîîg slag for flic opcraition of
caisting no cxiaeuse is incuirreal, inaismucl ans tlîis iteni of exîaenditure is
cliargeal by ficu aaetaiurgist, t0 flic iiietahlie anal net te tbo cartlîy pro-
duels of tînt sineîtiiig operatioia; whlereas, in unakiuag bricks of clay,
thue raie nateriai liais ai intrhîsic valise, witie tîle consecutive oper-
ations of diggiug the dlay, preparing it for aise, anal trauasporting il,
adhaeal te flue precess of pressing anal auîneaiiîg, conasume at least twice
.as mucha tinte anal uabbune as airc euuîployeal in ivorking slag. "lFront
thiese simple, yet ecear lt.u"observeal Dr. Sithl, -"tve carn flirly iii-
fer thiat flic cest of unakîug chy brick wili bai double tlatt of niaking
blocks, tIles, or amure decorative aîad valliable articles frens slag. By
extcuidiug lIais caaîcuhatioia te olluer proucs, sacb tas marble slabs,
co]uuuîas, carveil sirchitectural ornaiaents of stonai, &c-, auîd in our
estiuaate contrasting the plastic powrer of fusion availablo in slag 'uvithi
tuie laberioîîs liîaîeing anal faîslioning by mnechafnîcal ntans requireal
for blocks of niarble anda other stoues, ire aaay arrive ait stili More
baisfactory resulîs iii previuîg flici conanereial value of slag."

Tite samujules; ihmel avre exliited anma czaniiueal l'y tlue auditory
exciteal gencral adumiraîtion, frona flime closcuacss of tuîe texture, flic
ueiht, of the liolish amatic e baîty anal apparent luîraibiiity of tho

articles. Soiute of themi bauit becua muadue freuîî th stage of Aiaerican
fiiriaces, otîmers front tliose of tlic furîuaces of France andl Englaulal;
anal it irais cviîlent, frona tuicir iîîsction, hait the commiercial value
exprescal iii tlic aboie calculuîtioii ras by no e nus extravagant. To
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the î'ast quantit3' of il oit siag lîroduici. iii Eligiail îua3 lie q(dded the
militant aise yieldedi ini tue re-liction of ores or' copper lnul lealg,

'%vitiîoit coiisidvuriUîg 71V iii' i ni li iiuetil1i fu'r.uii source.,; tue sillpiy
wiii, accordinigiy, lie fotid miliieet tg) create a% uîew ciîaunîel of piro-
uctive inidustry, wicii'i uu:î 1 osiIlv eoliii:ii il, e-tent, iiitere-t, andl

imiportanîce, aiiy ,inîgle oine thlat uuoo' affords emiployaineut to thle capital

CANADIAN INSTITUTE-SESSION 1854-55.

Flfteutti Ordtary -%Ieetitig-Mnitrcui3Mut, 1S55.

Titeo naine of tue foiioNwilg candidate foi' iiieiiibeui-.Iii ivas reund
Mr. SiîeriffJarvis ........................ ... Toronito.

Tite foiiowing gentlemencî veu'c eieced nuienîber.s:
John Macejurson 11laînilton................. Toronto.
Wviiiia l)ickson ........................... I
Il. T. l3oivn................................. Hamnilton.
Robt. J. Jolmnston........................... Torold.
W. IL. Lambe .............................. .%Iontre.al.
Frederick IV. Torranco .. .................-
lion. John Younîg...........................

Mr. Cumbherland rend a palier, cntitied ",Soîne Notes of a Visit to
the Works of tue Grand Tratitiz Raivay of Canadla, West of Torouto."

A Paper, coinuîunicatel iuy MIr. Pauli anje, iwas read by Mr. G. W.
Allait, IlOin the Habits andu Custoîns of tue Ciiouk Indians."

Varions artiucles of dress ivorin by the Cluiuouk, Indians, specinueuus
of their boiws aîîd arrows, speurs, cookîuîg utteîîsilsg, and a skull takeon
front one of tiîeir graves, ivere cxii bite(]. Severil adinirable ou paint-

lives aîîd cluaracters of the Cinouk Indians.

Stxtecoltit Orulilau'y IctIsag.-ALi)riI 1.111. 1S55.

Tite naines of the foiiowing canîdidates for iiicînherbliip ivero rend:
Rer. W. Ritclîie ............................ Georgîîîa.
George Perkins ............................. Toronto.
Steplien Hlowardl.................... ......

Tite foiiowing gentlemuan iv:is eiected mniber-
W. 11. Jarvis................................ Toronto.

In pursuanceo0f an order froin the Cotincil, tue First Vice-Presideuut
brouglit uuuier the coniidieratioii of tue neetig the sulujeet, of a new
building for tue purpr os of the luistitute, invited discussion thuereors,
and nnotinced tiuat a special genieral meeting wvould ho caill for Sa-
turday, tlue 21st inistauut, for the purpose of coîusidering the propriety
of issuing autbority t0 the Conuicil to act iii tue unatter.

Tite Fir-stV'ice-l'resileîîit uîomîin:ted Mr. DairvuiioCr.awfor(l, Autlitor

of Accoîjuts fier 1855, iii coniforiiiity %ith li, ie regttiatiuli.s of' the itîsti-
tîîte. NI.Santiel Spreuil waîs îîoîîinated on the part of thc mecet ing.

Profé.sor Ciîapîîîaî commiiiic:ited aui - .ito Note oit the Ob-
ject, or the Sait condition of the Sc:î, aid blibîîîitteîi fitier views :ind
nutiiorities ini support of luis observautions on 11 a exanupie of the igneolus
origiîî ofcaruouate of illne.

1'rofessor Ciucrrinvuqn mail a commîunicaîtionu front M'îr. A. llood, of
Duuîînviile, being IlA Description of a newi Astrouoinicai and Surveyiiîg
Inustrumuent."

Sjîecfial Oclicu ii Iulceilg.
Avauit, 2sT, 18515.

Tite naine or the followin. candidate for itieiinber.slipi ias reail-
Gecorge Morpiiy.............................Toronto.

Tfite following gentlemuen ivcre ciectedl ineinbers-
Stephien lleward ............................ Toronto.
lIev. W. Ritellie ..... ...................... Georgina.
George Ilerkins ......... .................. Toronto.

Tite following- donations front the Ilin. J. 'M. Ilrodiead, of Washing-
ton, tiurough Mr. A. IL Arnlujr, ivere anntoninced

Espy's Report ont Meteoroiogy.
UJnited States' Coa.st Survcy, ivitiu Mails, 18-33.
Sfanbury's Expeditîon to the Great Sait Lake, Nvitit 'Maps.
patent Oflice Report. part 2, 1853.
Oficeial Ariny Register, Utuitzd States, for18.
Navy ilegister of tue United States, 1835.
Front 'Mr. A. IL. Arniur, Toronto:-
Cenists of Canada, 1851-52, in two volumies.
Tite tiuauuks, of the lilàtitnte werc ordercid to be givcu to tue flon. J.

M. Brodiead ail 31r. Armouir for tiueir valiabie donations.
Mr. Sandford Fleming, C. E., read a palier by 31r. T. C. Clarke,
C..,I On the Action of the ice upon tue Bridge ait Rice Lk.

Pruofesser I[ind muade soute obszervaious IlOn tue occurrence of
Crsaie.Carboniate of Lime ini the Natil;e Copper of Lake Silper'uor."

Tite meeting flueu entered tipon the subject of tue neiv building, and
lifter a proionged discuission, the foliowing resolutions ivere adopted :

.Moved by M.Nr. Ure, secondeil by 'Mr. Recorder Duggau
1. IlThat it is the opinion of tiuis meceting tiuat tue ground wliich

las beon so liandsouneiy offéed by Mr. Ali-in, for a permanent build-
ing for the Canadian Institute sluoiuld bo atonce accepted, and tluat the
cordial acknioiedIgments of tue Institute bo tendered to the gencrous
donor for ]lis muniiificent gift

Carried, ientI con.
Movedl by 31r. Recorder Duuggiru, seconded by Mr. W. G. Stormu,
2. IlTVat in tue eoent of its being fouind possible to ereet, a building

for tue purposes of the Iiistittnte, the Colincil bo authorized te talce
sucli -teps as shall seeni most advisahie both for fluat purpose, and
aise for sectiring suclu teunporary accommnodation as wiii bo required'"

Mioi cd by 'Mr. Walter Mackenzie, secoiided by «Mr. Secker Brougli,
3. " That the tiuanks of the Institutc be tendercid to 31r. Cumberland

for ]lis generons ofecr to givo luis services as Architeet of the building
proposedl te ho erccted."

LITERARY AND HISTORICAL SOCIETY 0F
QUEBEC.

LITEILARY ORt STATED 'MEETING.
WP.,csnAsy, 7rr 'MARCR, 1855.

Tite fullow:itg gentlemen wcrc 1 roposed as Assuociate and Correspon-
dinig meier.q, viz.

AsAssociate Mlember............. Gco. Desbarats.
As Corresponding Mlember.......T. E. Campbell, C.D., lato Major

7th Ilussar.
A palier IlOui Russian America%" ivats reand by Mr. A. Rl. Roche.
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STATEI) MFETING.

The following tionations wvere eintncetl front T. D. llariiigton:
Gîiizot's Lifo of Cromwuell.
blackinteslî's Miiitary Tour Ilirougi the Sent of WVar, Crituen, &c.
Slavery on Africant Coasl.
Hnce's Travels in Tartary, Tîtibet, &c.
Scientifie Anmal, 1852 andi 1853 (Unîitcd States).
Year Blook of Faets, 1852 antd 18û?.
Front G. B. Faribaîsit:
Pubie Accotints of tlîo Province ot Canada for 1853.
Annual Ileport of tho 1'ostmaster jetteri, for tue ycar enîteti 3lst

Mardi, 1854.
Return front the Clerk of tue Crowi n Ciattccry, sioiig the nuit%-

ber of Votes peliei in ecd Coînîity.
Documnents submittd by te Bureau of Agriculture 10 tlîe Legisie.

ture.
Report of tise Superintentient of Edutcation, Loîver Canada, for 1853.
The Seigniorial Tenuro of Canada, anti Plait of Comuttation, iîy

Tables of te Trado andi Navigation of the Proitico of Canauda, for
1853.

Census of Canada for 1851 attd 1852, vol. 2.
Tito tlîenks of the Society were ortiered te ho given te T. D. Ilar-

îngton antI G. B. Faribauît.
The follewing gentletuen wero proposeti as Associate Menîbers.
W'aller Serocolti, bite Captai», OOth Btegiment.
William Cliesseli.
A Paper wis road by F. N. Boxer, stibmitting certa-in suggestions for

lte bett ar conducting the affiairs of the Society.
Resolvedl lîat F. N. Boxer's palier bo referreti for the coitsiîleration

of the Council of tise Society.
A Peper was read by A. R. Rochte, entitieti, "A Proposai for ex-

tending the Traîle of tIse Province."
IIENRY E. STEELE,

Recordiîq Secretary.

Chair or Natural illetorys Etîsburgts Unîiversity.
Some difficulty appears tb ho fount in1 seiecting a fttting successor

t0 Professer Edward Forbes; and ve htave referred, on anotiter page,
te adiscuissionIbis bas given risc te. According tolIelatest accoouîts,
ave Icaru thtat te idea is gaining grouaid of subdividing lte Chair int
tivo 1rofessorships. One of Geology, for whicls il is untlerslood tlîe
Duke of Argyle-who takes a lively interest in lte question-destines
Hlugli Miller; tîte other of Natuiral Ilistory, in ifs several distinct
branches, exclusive of Botany, whIicIs already censtilutes a separate
Chair. For this Mr. AlIman, of Trinily College, Dubin, is fi-rourably
spoken. Thougli titere are varions other cattddates-Mr. Iluai ey, of
tîto London Museun of 1ractical Sciences, andi rcceîtlty eute of tlie candi-
dates for lte new Chair in University Coilege, Toronîto ; 1rofessor Ni-
chol, foa'merly of Cork, anti now of Aberdeen; anti Dr. Fleming, of
Newr College, Edinburgh. Thse revenues of lte Chair are estiteateti et
upwards of £1000 et*.; sa tuat il is a rare prize la ftie scierttiftc lot-
tory, and may ho expected te excite abundant emniation. Tite great
difficulty in finding a fit successer te Etiaard Forbes is no siigiîî testl-
mony ta te profoutid and singularly varleti range of aequireutetts of
Iho laIe rrofcssor of Naturel Jlistory et Edinburgh.

Tite Hlurricane or the l8tIt April, 1855.

Tîte pragress of the reinarlcable storsa wltich svept caver a large por-
t:-on of Western Canada turing te iStit of last mtontît, lias beeît re-
corded bY lIhe local IPrcs8 of îeany localit les whlerc its destructive cffects

were vibiblc, or the variouq hitIei wvliit tîcconipanied it'particu -
larly înanifé!at. laVc propoese to cotiidense thc virions accoutats wnhicii
hlave reaçlîcdl %i, uni1 prelelit tiiet in a coîineeiteorn»i i h J une
iiiiiiiber of tlis Journal. W'c eliail f'cei indcb*ed te our readers and

corr~poîleîtsfoir .11Y exart informtation or de5cripbtion they ny haive
it in their powver to comniicate.

Niflacoei Inîtelligence.

1.WT OF J Tilt: LANi) is llrniAN stti.Geca De la Mear-
morst, %visa lias been einployed twcnty-four yeurs oit a geogéaliicai
anti gecological survcy of Sardiin, prescîteti ant outlie of lait; re-
searclie la the latter departinent to the (leologicai Society of Fraince
on 6ti Noveinber last. lat tlis paper hie states that near Cagliari lie
toînna a raiiscdl lieclu containing siielîs laixcîl witli worlcs of baonian
art (pottcry), nt nn elevation of 197 facet (60 mectres) abovo the
sen. 1It ,cents to ho sliglitly incZipieil; and lie spenks of lanotlier de-
posit, probably a newier otte, a little fartdier on, which is horizouna
and alinst at the level of the sen. lfe estiînates that et Alghero, Ifl0
]ailes NNW., he rise produced by tho sante iplicvai lins bec» 328
feet, not attested], lîosvver, by bian rcmnains, but by the position of
a "1quaitern:îry !saiidstonie." Tîte extreme rarity of raised bencites
containing such romnains rentiers tliese facts iîîteresting. '.%r. Lyill
refers only to tlîrce-onc whliclî 1 have scen, nt 1'utzuoli, 20 feet above
the prcsent sea level ; another near Stockholm, 60 fecet abovo it, andI
a tliird la Perla, seen by 31r. Darwin, 85 feet. It now appears Iliat,
soute parts of Sardiiai have bae» uplioaved 197 ftet since tho islanti
wvas occupieti by ien.

Vr.,ocrrv Or TUrF EL.rCvTRC Ct:aart.N.-At the meeting Of the Bel-
glain Rtoyal Acatletny on1 211l Deceinber, M. Qoctelet ilescribedl Mi..
Airey's experlînents 'vitlî the electrie telegrapîs to deteretine the tilite.
rence of longitude btteen Greenwichî anti lrusseis. Tîte tilce spent
by the electric carrent in passing front the one observatory to tlîe
otîter wvas fomîitl to bc Os.109, or radlier le.4s titan te libela part orf a
second ant tîjis uertnination reste on 2,616 Observations. The dis-
tance bettreen tîto towas being 270 nmiles, the veiocity of the carrent,
stîpposing it to ho uniform, mutst ratdier exceeti 2,500 miles per secontd,
or about one-seventis greater titan that obtaineti by tîto Anîcrican oh.
servers, a speeti wiîich wvould i' girdie the globe" in teti secondis. Tite
difference of longitutde fretin tiço scries of observations, nti by twoa
metiiots, was founti ta ho 17m. 28s.9. Observations made byn eclipse
of the sun ii 'May 1836, gave preciseiy teo saine results wviiehL nay
bo consitîct tue meest correct ; an elîpse of tho sun la 1842, gave
fotîr-tenflis of a second less ; lunar occultations gave nine-tenths of a
secondt lcss ; anîd observations by clironometers gave 1 second anid
thiree-tenths lce. A second in tbis case represents a distance of' -55
yards, andi a tentli of a second 454yards. Assnuing tlo first-mnenticn-
cd tinte to bo correct, the error ia the chrononietricai deterinination is
eqluivalent to 591 yaruds, or the ninth part of a mile, whiicli, after al],
is anly the 2430th part of the iole dlistance.

ECO Or TTF Ervoaxtsi.-At the meeting of tîe Acalleny of Sciences
on liti M.Nardi, 'M. 1. G. Saint Hlilaire presenteti twvo eggs of this gigan-
tic bird. Tite volume of one of them exceced aine cuibie tiecimetres,
andi must thereforo have been equal t0 a spliere 10.4 inclies in diaime-
ter, or ta an egg-siaped bodly (an oblong spiieroid) mnsuring 9 hacihes
by 12. lit a later nusaber of tlîe journal frot wlîich tItis notice is
taken, we fintl the dimensions of Iîrc ecggs of tho Epyornis, of iîcit
the largest is as foilows :-L.ongest axis 12.15 incites, siiortest axis
0.37 lncites; ellîptical circnmferenco 36.4 ladies. Tite Epyaarnis is
an cxtinet Madagascar laird, supposed t0 bave beccu nearly Jeourleae
feet in lteight

Ny:w GIGANTic Fossîr. Bnmtr.-'rofessor Constant Prevost suabtait-
tell to the Acadetny of Sciences ont 12th Marcît, tue fossil bene (if a
bird1 foulud iu tue P'avis basin, tîcar Moudain. It was a libiti or lcg
boue; its lcuigtli 171 incites its breadli at tue lower end fully 3 in-
clites; ait the sipper 3.î ; nt lte ý&!.dle I13. A différenco of opiniont
existeti among lte natuîraliste ase to whether it belongeti te an Eclias-
sier (a iottg-iegged bird) or a, 11alinipede. If tue former, M. Prevost
tîtouglît, Ilat itmuisI bave Iîad twenty limes tue buikof the ssvan. M.
Valenciennes regarded it ase more nilicd in form le tIse allatress, antd
ln titis case ils dimenîsions wiil nort ho so greal, as 'M. Prcvost conjec-
tureti. It lias been aui Pai:eornis Parisicesis, andi was foutît tI
the bottot» otf the tertîary bcdl, restiiig on the clualk. Il was tiierefere

mutei olîler titan lthe litige birds of New Z/enlaud and Madagascar,
wliicb are fouti le alluvial depositi.-C. M., Sco(tttaan.

[1855.
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Mositlily 11tcorologicalI Register, nt thie Proincial MllgiaclIcid Observatory, To- Omto, Caîsiîd lVcst.-MIiîclit 1855.
.L agituîd-, 43 deg. 39A- juin. iYorth. Longitude, Ï9 deg 2.1. ind. DVest. Der~atioîi ao-e Lake O,îzori., lo8ffe.

Iliglaest 11:roiiîeter-...3<1079, otilain.oin 2lst 1,Mottlàl3 ra
1.o%çest ilaroameter-...287-92, nt 8 pair. ons 23rd f 1-287 iac
lligliest registerel (ciaperature +490.4, otp.ni., 3Ist 3 3ontlîlyi
L.owest registered temîperature -2-9-, nt a. on 1.,t f520.3
.MeansMrîî Tlîerîmoîmeter--------....360.52 M.Nean îaily ra
Mienti Miiiiiiîiiaii Tlierniometer--------....190,03 f 160.89,
(iie:itest îlaily range......370-3, front i.m. ta p.nî. of lst,
L.eot iloily, range ......... 70.8, froîn p.ni. of l4tlî, ta nan. of 1
W;Iriseslt dany-...3lst. Mein tensperature-.. 30.-82 1Differe
Coldest day-....2.1th. M1ess, teuipeî-oture-..1716 f 221.6
Greatest initeîî-ity ofSolnrRnadiition, 580 -2oni p.rn.of3Olt lInn
L.oivest pîîint of lerrest rial Mid iatioî, 20 -8 on n. ni. ofl10tli 5;50
Aurai-a oWesrs-eî oit 5 niglîts: viz. Olli, Otli, 12th, lStm ad 1Stlî,
Pos-ib1e to sec Anrora o15 16 aiglîts. Impossible on 15 iglits.
lioiniig oit 5 eays. Ilaining 20-0 Iîoîrs; deptli, 1 --185 inches.
Sinoviing an 11 îySn.8owinag 44-2 hurs; îlepth 18-1 inoches.
Mean ot ClouIlie!s, 0-67. No thusinder or liglitning observed

tlhe inoath.
Mihlos %vere oliseî-ved on the lst, 2msd, 10tli, 16tli, 22nd, 2Oti, 28

30t1î.
Il.rlielia, svere îîotcd on the lOîli at 7 a.ns., and on tire 3Otît nt fi

.Çuni of thie Altsio.¶elric Carrent. in miles, resolred into due four C
directions.

Norti-i(6 1-90 West-4790-04 Soittli.-509-00 East-12
Mean direction of the Wiad, W 160 N.
Men veloeity of the W1iad, 9-95 miiles pier liaur.
Maoiiiiinii velocity, 36-0 miles perlieur, frein lOto Il a.iin. on 21
Most windîy îloy, the 11h; mean velocity, 20-74 mniles lier lionî
1.egst, weinly day, thse 7(1>; nen -velocity, 2-10 «
)Moýtiîîdy liomr, 5 p.aî. M.%ean veloeîty, 12-48 miles lier liour.
Least vindy lîour, 2 a.m. ; Meon seîocity, 8-08 miles lier liosr.
M1ean diumi variationî, 4-40 miles.

Mardi, 1855, was remarliable ns the niost iidy mnal reî
iltirin.g (lie Iast eiglît 3-cars, thme ameanu Irorly velocity cxeceedii

Marii. rit temip. of 32 deg. Tei

106
6 AM.. _' v.11î. v..1. Menn. A.1

300<9-029-951! 30-001 -241
29.900 -788 -733 29-798 2-7

-G5:1 -501 .- 569 -62 5 29--4
-7-10 -70f; - - 26-6
-3:35 -187 -0>:11 -182 :16-5
-1 -161 .56.1 -482 26-6

-521 -.181 -717 -584 171;
-7901 -7'20 -309 -591 9-0
-2:,-' -M8 -771 -501 26-C
-991 -903 -776 -880 7-9
-686 -191) - - 28A4

-68 -712 -766 -726 241-8
-6012 -30 1 -174 -352 25 -1
-260 M16) .: l9 5 -344 33-0
-137 -15:1 -57e -310 36-3
-71C -7-11 -736 .7310 22-7
-17 -12f; -4103 -323 32-7
-6 2 « -6-11 - - 311-7
-6531 -5017 -.108 -506 21-9
- 153 -')5: 1 -788 -013 '21-0
-9:13 -940 -91 (; -934ý 21-2
-816; -679 -508 -6562 17-4
-1.13 28-868 28-960 28 981_' ( 2-l
-1:8 29-218 29-351 29-2066 7-9l
-li,7 -31 -2-3-3
-2 C- -014 -082 -113 27-3
-20> -126 -;).I .419 22-0.

-51) -192 -M37 -521 22-3!
.560 -5446 *'1 -510 '19-8

-30

29-640 ~~ 2938 7--152-5131 31

7.

puin

rdinal

55-00.

).

cordeîî
ig the

Comiparative Table for Diarcdi.

P-~ Mean. fi-oil obsvd tu Dos. mIc. Ds. lIch. 1coiy

1840 33-1 +-)56-9 8-7' 48-2) 8 1-6-1 0 8 ..
1841 27- -2-7 53-5 -6-9e 60-4, 5 1-170 7 ... 0-51
18-2 35-8 +5-4 68-7 14-9' 63-81 4 -3-150 8 . 0-70
1843 21-3-9-1 38-6 -2-8* 41-41 2 0-625 18 25-7 1-18
1814 31 -3+J0 -9 50-3 9-6' 40-71 8 2-470 8 14-0 0-57
1815 35-4 +5-0 61-7 9-9' 61-81 5 Impf. 8 2-8 0066
1846 331--2--7 43-3 7-. 4l.7 1 9 1-965 5 2.-à O-3O
1847 29;-2 -4-2 44-3 4-8 39-6 5 0-850 6 4-2 0-71
1848 286-1-8 58-9 0-9 58-0 5 1-220 6 9-7 5-80
1819 335+- 5341 15.4! 38-0. 7 1-525 2 2-3 5-37
1850 29-8-0-6 46)-0 6.01 40-0' 2 0-7145 7 11-2 7-62
1861w 32--I+2-0 58-7 13-11 456 3 0-770 9 8-8 7-65
18521 27-7 -2-7j 44-8 -3-2 8-0 8 3-080 12 1-S-8

13 -. 2 5.-3 - -1 5 -4 C) 1-080 $ 7-1 5-W7
18-31 30- +0-3 52-8 10-4 412-4 9 2--125 3 2-8 8-02
1855 285-1 -9 -18-6 -2-9 51-5 5 1-485 il 1- L99

M'.30.37 .5267IS-5.3 - -1379 99 7-01

lb.
lb.
lb.

Miles.
'Miles.
Miles.
Miles.
MIls.
Miles.

olp. of tlhe Air. j Men
Temîp -
+ or -

2 10 of tire
P.M. l'.M Y.Ae-g

35-2~ 30-2 29-6ý + .1-2
31-7 3.1-833-3 + 7-6
39-5 - - 1 -
39-7 39-537-7 +11-4

3-91 20-6 26-5 0-0
27 -3 '2-7 23-3 - 3-5
31-9 29-1 2.1- - 2.8
29-0î 17-2 24-4 8 -1
25-5,1_ 21-8 19-4 -8-4

29-8 - - -

3561I 25-5 27-9 -0-0

'17-8 1 30-2 28.2) 0-8
318-8 36360+ 7-3
-11-41 32-4 36-1 + 6-4

38.11 486- + -1-9
39-91 - - -
-10-2 24-9 28-8 - 2-5
280ji 21-923-7 - 7-9
28.2 16-9 24-0, - 8-0
3 23- 725-4- 7-1
3l-0 219-8 29 j - 3-2
2:381 21-5 17-1 -16-0

33-" 2 - 1-
30-0 , 2227-81 - 6-2

29-51 2_3.31;24-8 - 91J
43-21 3.3-033-5 - 1-6
46-5 34-8 17-6 + 2-1
48q- 6  1- 5 39
54-11 80!18-6.5! ! -

Tension of Vapour. Iidq'y ofAir. Wiîld.

ltn Snow
6 11 10 6 2 10 Mean i la l

~&.î.r.. i.~. 'x :.î. î.îî' .. .î 0î.î VeuI'y hidli. Inchi.

0-039 0-120 0-l1Ir 0-097 .93 -6s -Sei -82~ NWI S WV W SW 7-74.1
-111, -181 -150 -151 192 90 81) 901 SIJWlSWII Calta L-.46l ... 1-0

-1-18 -165 -183 *170 91 SC, 92 00 SIw SvbW IV V 4.98 . ..
.127 -176 - 87 1-1 - - NIWbW S S W 7-0 0170 ..
-205 -21 -18 192 95 88 76 Si) SW bW SVbS wV 1 S 16*41i 'o.oo5 .

-14)-60-12-16 8 S 9 5WIN I VN W N 8-97 .

-of. -28 11 11 M 5 l'- 875 N E~ b N, V 0.. 2- -0
-058 -133 -148 -117 83 7.11 8C' N S bE 42 1
-136 *111 -086 -11: 92 Cý 873 81 Wl1 S NWbW 1, N IV 20-ô2- .. 0.1
*054 -102 -119 *09'. 81 73 87 80X N V SW bS S SE 3.761 .
.146 -13'4 - -l 94 Si -!- E E NE NFbN 7-27 .
*119 *128 -126 .12% 87 6: 8. 719. N E 1) S E N E' 7-58
-100 *141 *163 -139(j 72 1 97 88 E N E E E bS -- 74 .. -
-169, 162 -183 -1413 9 0 M, 8f6 83' Colin S S E Cnlin 3-47 0-080 ..
-218 -1-1! -167 -îs8111o0 6U 92 861 El I N W 10-92 0-4156 .
-106 -142 -148 -135, 84 63 88 78 Calin S b IV Calm 2-181 ... 0.1
-1311 -107 -151 -1591 86 72 7-1 17u E S b WV SWbW 17-70 10215 .
-149 -100 - - 83 66 - - W 1 S WIVbS ClInr 6-83
-102 -159 -113 -129 84 61 82) 77 Câlin SE b SW SIW 9-721 : 6.*05
-101 -095 -097 -098 89 C, * 80 76 W S W W bS IV 18.35 ... Inp.
-100 -131 -131 -14 85 84 88 86d IV )V W N )y -2'....
-079 -094 -099 -07i 79 51 75 691 W N W WS IVSW bW 10-99 0-1 J
-131 -161 -102 -133ý 88 81 61 79 SW bW S W W N W 16-31 ... 0-3
-051) -07$ -10: -076, 76fi 61 81 7-4 X N IV NWbW W 18-461
-111 -165 - - 80 87 - - IVb S W1)S IV 12-721 .0-

-133 -140 -131 -134 88 83 91 87 Coli E b S Wb S 10'88, .5-
-114 -124 -096 -1091 l71) 86 85. N b W NWb N NWbW 12 -52 ....
-092 -100 .112 .10*1 82 64 80 7à61N)bWWYb N IVb S 14-82
*100 -1310 -148 -1311 80 47 78 69q W b S W S I S WV 10-556 .
-13C, -168 -153 -160 SI 5-I 74 72 WV S W SWbS Calin 5.90
.18q. -22' -184 -'~ 3 68 86 81ý Calin SbW Coli 6-

)-1014310-13410-132. :6j -7 -85 *7-1- 1-2r> -- 49 1d54K)W 18-1
lige. average by 2-94 miles, and surpassing the nst mnst windy nionti,
lies. (l)ec., 185-1), by 1-31 msiles per lieuir.
range: Tire quantiy of snow wliieli fell was comsiderablc, exceeding tire

averalge of tire last tlîirteen ycors by 8-2 inclies, bcbng only surpassed
ige: onl tivo occasions-in 31ords 1843 oîiî 1852.

It ivas nîso a col monîli, tho mena telnperaturo falîing 109. bclow
tlic average of the last sixtecn years.

5th. Tiro Bai-ometrie pressure (29-5129) is the loivcst mntlly mnn for
lie, aly 'March dssring tire wh1ole series.
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