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Il5. EINTS FOR TI lE1 FO IlMATifION 0Fl A CANADIAN CO LLECT ION 0FMCETCANIA.

TORONT1O> OCTOBER, 1855.

Hints for the Formation of a Canadian Collection of Ancient
Crania.

Tlic value wilîi attaches tu alîcicimt bkulls as indices Of the
eharacteristies of .extiîîct raices, is bicimg mure and inore genle-
rally appreciatcd %vith the inkýeasiiig resuits of extcnded oh-
serv'atioîî. Camper, the origimatur of tic idcal facial angl.e,
was the first of itnoderit scientilie cr.mniologists wlîo aimced at
establishing a systein of cl.Lssifyitimg racus by incans of cranial
cuiifýrmnatiuîî ; and ivith hiimmi juubtt buc muted Daubenton, the
eontcinporary and fellow-labourer of B3uffon, Who first drew
attenîtion to sonte of the iost reuînrka-ble elemlemîts of comari-
soit, in the cliaracteristies of tlic base of the sklboth Iii
comparative anatoiiiy, as between tic apc and tuant, aîmd be-
twecn the known raees of moen, as the Negro and European.
These were followed by Bllumnachal, to wlioni Ivo owc the ae-
ceptcd application of soute of the inost famniliar ethnolo-
gical ternis, sucli as Mengelian, Ethiopian, and, abeve ail,
('aicasian. 0f these the last wais umîidoubtedly fundcd oit
errer, and, -as nuw coimmuontly emmîjl3ed, bas a fidser and mure

nîisladipgict tlîan any it was dcsigned to convey by its
orignatr. uier, Cuvier, and other naturalists, mnore or

less inci,'ýîdentally no'ticedl the saine cleinents of coluparison, and
Dr. Pricimard, with i arare coambiniation of lcarning aud powers
of observation, begaa su early as 1,1<0, 'oy tic publication of
biis De lloiiiibmFrîti1, a series of works wvhicli have
excrciscd the inost iiinpartant influence on tlie science of Eth-
nology.

Whilc the latter of the-se wtrXs wcre in progress, a distin-
guihcd.Xncrian phlysiologibt, Dr. Saînuel George Mortont of

1>iladcjj,iiîh, devoted lîinsclf to craniological investigation
with a special vicw te the clucidation of the niany obscure
points relativa te the ancient and cxisting native races of the
new world. The first tisk lie proposcdù to himsclf was tic ex-
ainination and euningrigon of the erania (X the Indian tribes of
Northt and South Amnerica. In following ont lus investigation
lie cnlistcd nîany zealotis coadjiutors lii his service, and oh-
taincd skulls front ancient M)exicani and Peruivian sepuichres,
and frain the grave ntouîîds of the Southcrn States and
of Central Ainerica. The first fruits of tluis was the publica-
tion, in 1839, of his C'rana Arnricana, a work, of the utiuost
value iii this departuin2nt of physical etlinology. Dr. Morton
ncxt procccdcd to extend luis labours into the most zancient
areas of huiuan colonisation, and witlu the aid of Mr. G. I.
Gliddon, tic United States Consul at Cairo, in Egypt, lie oh-
tained aut important collection of skuils freon the venerablo
catatouubs cf the Nule valley. The resuit cf tlîis was the pub-
licationu of anotlier work, Uic Cania ..Egyptiaca, in 1844,
which met wit th i liest coimîneudationis front the Arclioeulo-
gists and Etlunulogists; of LEurope. Dr. Mortun's deat took
place iii 1851, whule engaged iii tlîe prosecution of researehes
calculatedl still further te clucidate the science te which lie lind
already inade such valuable contributions. The extensive col-
lection cf crania, which ite hll mtade, including tîmose 'wlich
ftirnished the data for te two great works nanied above, lias
since been purcluased front bis widow and addcd te the Cabinet
ilf Natural Sciences cf Pluiladelphl.
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Euiropeai; Ethînologiets have net failed te appreciate tho iii-
portanîce of siîîch observations, and vaîniable collections cf

ancent.~mniaare îmow te bc umet ivitli in Paris, Stockhlm ,
Copenliagen, Ednîrhand chier IEiropean capitals. Espýe-
cial attention lias imore recently been îlirected te the subjeet Ini
Britain, and a work is iiow projceted by Joseph Barnard Dvs
Esq., and D>r. Jolun ihutain, aller tlie mnodel of Dr. Morton's
craia c A meia',spccially devotcd te flic illustration cf tîme

Eîmmooy ut' .;icat Biitini ammd Ircmmid by icanis cf Il delinia
tiolîS cf the skmIilS Of* the aIboriillal inha,-biLtailts- Of the British
Lkamds, anmd of the ramcc., iimîiciaîcly baccecding tlietn."

lim flloiîg uxtrmct frontu tht; lrosusltL cf thîs work,
wliicli is to bu.mr thic îtlc of C',mm gla ,t i,,,tt will suflice te
show tu :milmi of it., aliîîuorb, amui flic li.tîîre of tic trutis flucy
hope te elucidate :

- in aiittentimit t., ilte Natu ritl il izlory ot Mnn, suritas bas never
befuru becmi txcituld, eisibrattitig tIàc iiihaiitins et every region and
remiûte Mid.tt oft lie globe, il >eeam- itn ain.inly, timat time people wbe
first roaiedth ie wilds sud forests of olir native country simonît have
iilerlo aîlracted se litie regard. Timere have been ntsny cefltroer-

sies le decide the exact position lmelti by the aucient, Britoas in the
.seuàle ot civiiztiom. Aitiquamries lime appeale le limte nuntereiis
rehieb ut timeir arts, :Ltà. bimmaory aidm1iîceb cvidIcmces of timeir prowcss,
ilicir pittriotic %aienr, muid ot thieir lieroie ressance of even itomami
commmjiest. Timeir remininmmg wrerks have ber a traceti out andi decipliered
%ith lime mest patient investigation. But it is rcnmarkable, timat their
persenal ren:mmmim-tlicir oneumibdin Barrows over se tanly
districts of timese ta;md, mmc immîil recenlly, mmci been objecls of at-
tracion ueen lu culIectui 5, -linbke lime geolugist. whio lias gatimcred
ni>) anid tre:msured cvcry csîeoiogicil fragmiment the races cf animais
conmiimg vwillin iis dommaimi. Ilierto ne publication lias been devoted
te lime ciiet vcstige of lime organizatioiîo t lie priomitive liriton snd bis
saccessurs, dm:îî iisi inmortant anmd inistrumctive of aIl-bis Crauiiuni.
In time skmilis thimmmme>e, %ve have lime , ry Ilir e hearrt" le-t o al
tbeir reniaimis, Nwitili lime gmmmmuimmàg 1, oumîof et ime and razure of obli-
vien" hiave s1mared. Timese î<resemt amit exact imesureo f timeir diffcring
cerebral orguimizatien. et timeir intelect anml feelings; anti may bc said
te be iipre>seti wiîii a vivid ondlinme cf timeir very features andi ex-
pressionis.

It is believed timat a stifficieat nimmber of timese precions relies have
mmuw bceem exmuime fronti Bmrrows aikmd ther Tonmbm, in wi'cl tue living
bmands ot timeir brellîremi (observiimg ltme iliclales ot eternal love, or the
rites et ai ill-lmervading superstition, lmased iii inextiniguisiable aspira-
tions) depesileil tmei, te enahie us miel amerely Io reproduce the most
iivcly amîd tercible traits oft lie pritriermîl Celtic bumiter or warrior, and
lus Romnan cumm.uror, succemiemi Ly Saxon or Angle cebictsins andi
setlers, andi, haler 5ti11, by time Vikinigs of Scandinavia ; but aise te
indicato the pecoliirilies wmichli iîrkcd lime différent tribes andi races
wlme have peopled ltme diversified regiens of lime lltisb Islandis; andi
as we îlmu piclure our varieti aacesti-v, te deduce, ah. the sanie time,
tbeir pumilmemi mn time .cale of civmlizlîm.mmm by the tests ot acurate repro-
semtithien and admeasuremnieu.

These primitive ronmains aire of great inheret-of reof national
vaiue,-andm deserve time macat careiml exanlinatien andi stuîhy, tbat ibey
înay be delincaemi witm tue utmnost prccisîon-wih artistie skill wor-
tmy eft lie subjeci; and, bcing ilmus 1mCrpcttmmtcd, timcy wiil bc rescueti
front tic grasp ut accidemital dubrucmumu, amdîth ie turtiier inroads ef
frelhing age.

lit soute counnics et Euîrope, collections et Crania, such mas are
above ahlumiem te, have llrown inucli liglit on lime history and relations
oft lie carly races inhmabiting tbeni. The resulîs obhaimxed frein re-
scarcmes et thimi kind ia lime Scandimavimn k-ingdoms, have beenl pro-
senîedl te ltme world lu the ivrilings of Escbricbt, Retzius, andi Niissoa.
ln America, lime gremmt master ut ie science, thse late l>oes~Mortonm,
foundedlisclasslca'l worksoa liiboriginesof the Western World and the
anicient, Egypliatns, upon mkulîs obtained freint thme mountis and buril-
places of thme former, andi tme Caiacomnbs ot tho landi ofthe Pharaoba.
In our own country, as Dr. Priclmard, car best ethnological authority,
repemîely laments, rmmtling eft he kind, except on lIbe meat iade-
qummte scale, lias yet been attempemi. Few colntries, however, pro-
sent grenier facilities for an imquiry et this description."

Thu autliors acorîlnglY propose te issue titis work by subi-
scription, in six parts oie an imuiperial quarto size, cadli contain-
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ing ton lithographie plates, aceoxnpiaid withi a descriptive
narrative, giving the history of cach cxlîunation, an1 aceauint of
anly anltiquities disinterrcd with it, and also, wvheîî xîccessnry,
illustraîtions of such, aloug with exact ileasturelments of the
Bkutlls, sinîtiair to those furnisied by Dr. Morton. Ille collec-
tions af the Society of Antiquaries of Scotiand, tha î'hrcnolo-
gical S'ociety of Ediîîburgh, the Royal Acadeiny af Dublin,
,ld of various otiier sciantifla bodies, have beau placcd nt tha
service af the authors, and both the Royal Society ai Landon
raid tic B3ritish Association fur tic advancîeiet of Science
have granted peuniary nid tuwards tic requisite investigations.

Wlicn the importance of such eridences of the physical
characteristies hoth af extinct -nid living mecms, in relation to
historical investigation, is tins becoîning so widely apprciatcd,
it appears ta bc desirable that Canada sbauld nat lag behind iii
the good work. Such a collection af native Crania, as that
with whîah Dr. )Lalrton lis cnrichied the Cabinet ai the Aca-
denxy af Sciences of Piiladclpluia, -%vould formn a valuable addi-
tion to the imuseum of tic Canadian lnstitute, and miuny
facilities undoubtedly exist for its attainnient. Every year
agricultural aparations are cxtcndiîîg inta new districts, aiid
breiking up virgi n soil. la tic pragýress ao' clearing tia
ancient forests, and bringing the land into cultivation, places
ai sapulture must frequently be invaded, whcre the re-
mains ai the Iong-buried. chici lie urtdisturbed, alongsidc ai
specineons of the rude arts wîhieh furnish proofs of the con-
dition af society ta which ho helonged. ILailway and atlmer
operations are in like nianner leading ta numumrous extensive
excavations in re<'ians hitherto untauchied by the spilde or
plaugli; and these also amust frcquently expose ta, view simiilar

tics of the ancient or mare rccntly displaced aborigines. It
is scarcely ta ho hoped that the rude railway navvy, or oen
tue first agrieultural explorers ai the -wild ]and$ of the North
and Wcst, will grcatly intcrcst theraselves iii abjects af
scientifle curiosity ; but now tlîat the mueînbers of the Cana-
dian Ilustitute are seattcred ovor riearly every district af the
Province, it may bc lîoped tlîey ivill bc faund prepared for
hearty coUperation in aIl sucb abjects, and tlîat, by suci miens
the inuseum of the Institute nay becoine, tlîrough tiuu'e, on
object af just pride aîîd intcrast ta tie contnuîity at laîrge.

In xmmany cases the condition ia wlîich the skulls and other
romnains af the former occupants ai aur Cantadian clearings are
found, is suait as ta present noa obstacle ta their rcady trans-
mission for the purpose in viaw. It is ta hc notcd, 'however,
that the mare ancient such romains are, tlîey are likely ta,
passess the greator intercst and value, 2No indications have
yct been noticcd ofi a race in Canada corresponding ta tic
]3rachy-]kephalie or square-headcd mound builders ai tic Miss-
issippi, and the discovery ai sueh would furaish an addition
ai nmuch importance ta, aur matorials for tie prinieval history of
tha Great Lake districts, cmbracing Canada West. Sucli ra-
mains, if iaund at ail, are likcly ta bc ia a very fragile state,
and wilI require mueh care iii their raniaval. As it is nat ta
ba douhtad that zealous cai3peratars in tic abject hore 'rcferrcd
ta, wilI ba found among the menhers af the Institute, it may
flot ba altogether usclass ta add a iew hints relative ta, the
collacting and preserving sucb ancient reonains. It is nlot ta
be averloked indced, tîat the entire skecatan, as wcll as thec
skull, freqnently prosets features ai interest and valua, as
ovidenceofa peculiar distinctions ai race, or as traces ai habits
and conditions ai lufe, ta those whio bave malle sueli reomains
their special study. It is nmanifastly, liowever, ouly iinder
very rare and peculiar cireunistances that it cma ha expedient

or aven desirable ta bave the entire skeletouî preservcd. But
tha decisian af tlîis.point iîîust ýa icft ta caclh explorer.

lit dia flrst place t1îèn, ]et it ha îîotcd tlnt, iL is desirable ta
passera tîxe wluole ai the bottes ai tha bocad anid inca, inchîding
the liwcr jaw and the tecti. The sîcuider and fragile botesaof
tic îîose ara ai spacial imiportanice,,tîîd wlian reanîing in ticir
place should be careiully pratactcd fron injury. lit aIl cases
thay are highlly characteristde, and la Dnn more s0 than iii the
races- ai Ainerican Indians, whose strongly-narkad profiles
darive tlucir chiai cliaracter front. tia praininence and peculiar
toru ai the nase. It is also ta ha observcd in tlîe case of
raînains found tindler circunuistanccs indicative af groat antiquity,
and consequently passessing peculiar -valua for tia purposes in
vicw, tîmat, though the bances nay ha wholly disjointcdl and eveni
fracturad, if thc wbola, or tlîa greater nuuihber ai tie fragments
ha eollected, and carefully packcd sa as ta proteet tient, frait
furtiier injury, iL mngy hc quite passible ta rejoiii thanu, and s50
reconstruet tha ancient cranjuni. Tic following incident de-
rived fran the experience of Dr. Maorta)n, zumay suffice ox an
illustration af tîis :

In tic sutimer ai 1842, a friand ai uls muet in New York
tic well 1-noin Ainerican tuua-ellr, 311r. John S. Stevens, thoi)
reeeutly rcturncd frona ]lis second vîsit ta, Yucatan. The con-
versation turning upan Craîiia, 31r. Stevens rcgrettcd tie de-
struction ai ail ho had aollectad duringc bis trayaIs iii conse-
quence ai their extremae bHtlanass. One skcletan lie hall
lîoped ta save, but on unpacking it tliat muarning, it was fauiid
sa dilapidated that ho hiad ordercd it ta hc throivn away. A
sigit, ai it wvas imimediatc]y rcquested,-it was seured in its
fragmientary anmd apparently hapoecss condition, and farwardcd
ta Dr. 'Marton. Its candition mnay ha inierrcd froni the fact
that, dhe catire skaîctan was ticd up in a sinaîl handkorehiei,
anîd carried frontî N'ew Yark ta, lhiladelphia in a hat-box.
The next day, hîowevcr, Dr. Morton was found with a gluepot.
heside lMin, industriausly cnga,,ged in an effort ta reconstruet
Uic skull. A smiall piec af the occiput served as a hasis, upan
whiich lie put togetiier ail tua pasteriar portion ai tlîe cranillmn,
sliowing iL by ciiaractcristic miarks ta hc tlîat ai ain aduit
feunae. Fronti the condition af anotier portion af the skele-
tua lie derived cvideiuce of a patholagical floet aof considerable
montecnt, wliaa viawed ia relation ta dia antiquity indicatcd,
by tlîe aaeaunpanying relies, and the peculiar circînistances
uuîdar wih tuis skaicton had beaui faund ; and thua results ai
bis observations, wlîieh have heen publislîcd by Mr. Stevenis
in tue narrative ai Lis second visit ta Yucatan, suffce ta show
hiow miuch intercsting aîud valuable infornmatian nuay ha daduccd
by tha inîtelligent student ai science fri uliat, to the ordinau-y
observer, wauld appear ta, hc a mare liandial ai rubbishi.

In Canada iL is ta bc prcsunucd thiat, in dia grat majority ai
cases, suaIt reomains will be discovercd by chance, auud tlicir
preservatian froua, further injury in the bauds ai tlîcir original
oxliumars will ha mare a mattcr ai accidant than design. By
and by, however, wa nuay hope tu croate an intelligent intcrest
in tuis departincat ai saientiflo inquiry, and sa find zaalous ex-
plorera ai the sepulciral chraniclas ai Canada, as wcl as ai
tliose ai Egypt, liritain, or Central America. Ta such, a few
additianal hints anay ba of value.

Wictber iL ha a grave-mound, assuary, or canietery, tluat is
bcing explorcd, tic ruder instruments ai excavation, suelu as
tue pick-axe and spade, should be laid aside as soouî as anjy
portion ai a skull or skeletan bas baen expasad. Tic whola
îuîust tien ho alcarcd front. the surrounding aarth by nucans ai
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samo liglit itapient, sucoli as o garden trowcl, witlî the assis-
tance af tiho band. In rciniviing tho eartht strict aitteri.
tian shouht hc paid to nuy sînali abjects ca,îtaitied *in it : s
tho practiceof at i Indimns af this continent, as wcll as (if
înost oaller savage races, af buyn D" pa~ lf.l(Iîîlcîînsa
personni ornaîîîcnits with thic dcald is wcll known. he better
ta avoid any iljury ta flic marc essentiai parts, it is advisabio,
where it an bu donc mîthoutt grcat inconvenience, ta plirsue
the final pracess of layiiig" haro the skicleton, hy praccedliîg
front tho foot towards tho Ilad. 'fic bontes ought; not, ta hc
attelilpted to bc reioved froin tho inclosing soul when they ini-
dicate the slightcst fragility, until tho oarth lins heenu cautiously
rcîniovcd ail raund tlin, so as ta admit af' titeir hcing lifid
out. WVhcre the skull lias been fracturcd, or any aflice bantes
af the fLce are crushcd or displaced by tile pressur of tlic carth,
every fr.îgmcnt, however smiall, shouid ho carefuliy collectcd ;
and if the soit lias heemi d.anip, or flic bottes are rendered soit
hy iioisture, thcy slîould bc cxposcd ta the sun> hefore being
ivrapped up iii paper..c

Carc should niso ho taken ta iote ail the circuinstanees at-
tendant on the discovery, wvhieh arc likcly ta throiv iny lighit
on tho cliaracteristies af the race, tieir mode of sepuiture, or
thecir arts, custonîs, or habits. Nothiiîg should bo trustcd ta
nuemory, but ail the fluets noted at the îîîamonent and aoi the spot
Some of Ulic îîîost important of the faets ta ho ohservcd and
notcd down airc The position ai tho bodly, m,îctlîer lying nt
ful length, on tlic back or side, or with Uic knîi<ýs bont or
drawn up; al2o the direction ai the bady, and posi';jn af the
bocad iii relation ta the points ai the eoîîîpass.

Ncxt Uic nature and relative positioni af any relies, sueh as
urns, iîapleîncîits, weapoîîs, &c., sliouid ho carefully noted ;
and aiîoîig sueb, particular attention is ta ho paid ta animaln
romains, sucli as the bancs and skulls, haras or tccth, of beasts,
birds and fishes. It is a moutîon fô.slion amon- savage tribes
ta hold a huril feast over Uic grave of flic doad, and such
relies may'tcnd ta throw considerablo liglit on the habits afifthc
people, as wcll as on the period. ta which tlîey belang.

In transmnitting ancient akulîs, thcy slîould be first wrappod
up in papr,-an aid newspaper will bo found tho xnost suita-
hie for the purpase. Whcre tiere are detached picces cach
should hoe put up in a soparate wrappcr. The wholc inay thon
ho put in a box ivith a little liay, whvlîi furinishos an inclosure
sufficiently laàtie ta protoct thc mîîst fragile bancs front in-
jury during carnage.

As suehi relies lacse iiuuch of their value whien thea locality,
and circuinstaîîccs ai tlicir discavery are iiîîknown, it is ex-
treînely desirable not anly ta attaehi ta caci skuil, package af
hulles, or acconîpaîîyiig relies, the naine and description af the
locality wlîcrc thcy have hecti fbund, but aiso as scion as pas-
sible to mark tliis ncatiy aîîd indcihly upoa the abject itself.

Weemujre tlîan ane skull lias becti pracured, and any of
theni are in a fragnientery state, it is scarccly nccssary ta adil
that tce utinost cane sheuld bo takeu ta kecp the several por-
tions ai each skull distinct front tlic others; as even whoe it
înay ho passible aitcrwards ta scparito tiieni, this must always
ho :ttended with niueh additional labour, and gencraliy with
soutîe uneertainty. It inay ho furtiier addcd t1at in imo case
should a skull, or otlion relie ai tlîis elass, ho depositcd finally
in a collection, witlîout a distinct ilote ai thc loealityof its dis-
cavcry being niarked on it iii a durable manner.

On the Extent to which the recelved Theory of Vision re-
quires us to regard the Eye as a Camnera Obsoura.

i l E1OiteOU WIL SON, M.>,F.1t.5.E.

Dîre4or of /il Ilu/ iiJbsirnlt of and~d,~ d Irofcfsor of'
lke'hnoloyy in l/ic iuersi!y 0f' ldijuirgh.

lit the last issite af the Transactions ai the Royal Soeiety ai
]-'dinbitrgi,* a lîiglîly iîîtercsting papier hcariîîg the ahove title
furîuislîcs views uli tlîe structure and funiction ai tha coe in
relation ta vision, whlîi wili tend ta iîîodity ta a vcry cansi-
Amlerhc extent tlic iiews of plîysiologists on tlîis imnportant
subject. Dr. Wilsoii takcý it for graîîted that, aeording ta
the received theory ai vision, tile oye of mnu, as wvell as that
ai niîost af flic lowcr ainiials, is regarded as essentially renliz-
ing, during- the perfornmance ai its, funcetian ai siglît, the con-
dition ai a darkenced chaînhor, or camera obscura. In sup-
port of tlîis assumiptian ai the existing views ai plîysialagists,
lie cites elle ai tile hliulust living autliorities, Profossor Mtuller,
and tiien procceds ta say :-Il Tlîns far, thon, tliere daes net
appear ta bo rontî flir two opinions canceraing the internai
darkness ai te hbaniaun oye bcing a condition ai' perfect siglît.
But recent discoveries roquiro us ta laok at the tlîeory ai
visionî front aut opposite point af view. It is now bcyand
question, timat ovent in the d:urkcst hîumait oye, there is reflcc-
tien tlîrouglu or aeross its clianîhr, frontî the surface ai the
rotiuia, as well as fronts tlint ai the cluaraid ; and flic observation
is a vory aid one, tînt iii a largo îiuiîîber ai aîîiinais, a Part,
and soiiîetimîîs tlic wlole ai' tue retinal surface is covcred, or
rcpiaced by a roilectar riv:iliig lu briliiancy a slîeet ai polished
su ver.

ITlat the oyes ai liv ing men aund wanien ernitted light,
and Shlte likC tiosCOf ile onZt, lîad 110M oeeasionaliy
noticcd aîîd rcardcd fronti an early titue, but the phono-
mncnon wvas suppased ta ho an cxccptionul, and iiideed
very rare one, aîîd was citlier creduiousiy nxagnîfied into a
higiîly xîîarveilous occurrenîce, or dcspised as of questionable
aeeuracy, and ai littie rmal significaîîce. In (or about) 1847,
howcver, Mr. Cuinining, an English mnedical prattitioner,
poîîîted out tîmat tlîe plienoiliciion in question nxight bc wit-
nesscd iii cvcry lîumîau eyc, if lukold for iii the niglît way; and
a littie lator aîîd iudcpciidently, ]3ruuke na.de the sanie dis-
covery iu Germany, tlîrouglî the curiaus circumstanee, that
occasi a'nally whcen loukiiig tliroughi his spectacles, at the face
ai anotîcr, lue saw ]lis neiglîhour's oye glane liko a cat's.

"Tue deinioistrability ai the propositioni, tlint the oye is nlot
a cailera obscura, dcpends upnî the facte that %vlien rays ai
liglut enter tlie eye, ani 1h11 upon its back wall, as mauîy ai
thein as are reflccted front tlie ratina, or front the choroid he-
hîind it, ivill exaetly retrace tîmeir course, and pass ont tlurough
the pupil ta tlie luininous body or iliuininatcd abject front
wvhiclî they caine. Tlîus the divcrg-ing rays ai a gas-fianue are
converged hy tic reiracting miedia afi tue eye, ta a focus upon
the retina, wlîere tlîey uuîite to produce a pieture, and there-
after iii great part traverse tlint miembrane and fail upon the
ehoroid. If frais eithier ai these menmbranes nys are refleeted
(and-<or the salce ai siînplicity, we nuay, for the prescrit, liunit
ourselves ta the rotina, which is the more powcriul refiector af
the two), tlîey will foilow lu a reversed direction, the véiy
course wliicl tlîey taok in mcachiing talit memîbrane, and rctiïrn
ta the gasi-flaîne, produciîg tiiere an image ai the pieturè on
flic retina, so tliat tlîo rcflcted image ai the flaue is plsced
upan, and coincides in size and position with tieractusi flame7

D). W.- Tritnsactions of the Royal Society of Edlinbnirghi, Vol. XXI., Part 1T.ý
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To sec, therefore, ite i tcoper ehanibers of' a living oe w
miust arrange Inatt2rs se tlîat %ve eau look along tie saright
lisse of tho reficctcd rays, withanit întcrceptinc, the liglit frtt
which they origilially calnc.

ei The experinient hs thus malle :-, lit a dark rous, ivith a
sngifle iaint ut the sac of the epiintrand oit a level
with tlteir eycs, the persan wlîase co i te bco bserved hlds a
picce of gluss (a microscope asslip), se as ta catch the ige
of te flainte on it; tic thon, y inclining the glass, brings Uic
ingage of' the fisa opposito tho pupil of thc observer's oye ;
the latter will thon sec the pupil of the observed oye luininous,
of a reddisli-yeliow briglit colour.. .. .. A person iiay aIso
sec anc of' his own pupilî luininous . standing beforo a lookiig-
glass, and secing the ima-zge of the linue ins the refecotor with
bis rifjld zye, lot hMal brini this image opposite Ujo pupil of
thc 1eft cyo in the looking-glass ; the loft oye will thon por.
ciei te right pupil in the mairror Itxîntinous."'

Varians Gennarn pitysiologista have iniventetiisruet
caloed ophthaInioscopos, for the purpose of vievring the reflected
iight front the retina. It appearu, hawcv-er, thàt tîto choroid
as weou as thc rotina is a roflector of light, and thus deprêvos
the Ccof the character of a camera absenra. Yet, notivith-
standing the-se facts, which cannot fit ta have bcn for sanie
tinta noticd by physiologists, Dr. W'ilson is tiot awarc thata:ny
isterial alteration. iii the cairrent theory of viision lbas bec» pro.
pased by any writcr. With respect ta Albinios lie observes4-

14 t caninot thon, 1 think, bo questîoncd, tInt in thoso atgi-
mnals whioh exhibit tIc full devclopinent af tont, hcrcditary
aibinista, the sensitîvellcss af thc retina te ligit lias tindorgane
a permanent abatentnt, whilst the iris bas probably altereti
aise ist tlîiokness and outractiity. I venture ta prodiet, titat
if over an alina race of men shali ho obscrvcd or develuped,
they wili prove, after the lapse of a gencratian or twao troni
thoir faunderq, ta bavé oycs as servicoable as those of fige via-
jority of inankind.

"L t is suffloient for my present purposo ta point ta tic albicto
animais, -WhWO eyos are tatally dostitute of pigment, nad reflect
light froni cvory point of the s-urfac, bath af the retfina nud
the charaid, but, nevertbelis exorcise the faculty of siglht in
perfchcticm* Thir cyca, even whon the iris is fully eantractcd,
ramai», in virtue of thc transparency af that membrane,
Caearx luciilS; teir passessars cannot rentier thent Catieroe
obscurxo; andi yet they are excellent argans of vision.

I f the reasaninoe pttrsucd ina roference ta te aibinaoeye ho
vaiid, iL wili serve tlea ta dispoe of thc difllculty experiencoti
by seule in explaining how vision is compatible Vith the pro.
sence af a t«]petitez ttoidurn in Uiec yes of niany animais.
This tapotat hs equivalent ta a concave mirrar of palishi
mala, replactin tice pigment of th tehoroîi over a greater or
smaler prt oi its surface, spciaily at the decpest or illost

poterior portio of thc chitmber of thc oye , so tînt bcngh-
hiad thc retina, it is more or lms dirctly opposite thc pupil,

anud recoivos thc liglit which o'tf rs by it. A brilliant rect
ing surface af tus kind is for mtd in marty af the manînialia,
bath grantinivarous andi carnivotrotis, as the liorso, thc 04, the
sheop, the ont, the dog. It is prescut in theceycs ai tIe wbaie,
suil, and other marin,- :aamalia; andi in lishos, such as the
sltark, ia which it hs poculiarly brilliant. It aceurs aise in
certain oi te inollusca, as the cuttie-fishi; in certain inscts,
as the maths; but nover,lIbeliero,ilabirds. Lt 18 ttost iargoly
deolopeti in animais wiîich are nocturnialinl their habits, or
live like £ishes in a iiiedigint ibich is dimiy iliuminateti. AI]
1must be familiar irith the liare af light whieh it throws fron)

thIc o aig haet or dog, wlion theso animais exîmibit dilateti
pupils ini twilight,

4TIis iq>t luodumii, bais bc» a grecats>tunîhblii,-,block ta
physilagita. lic albino oye ivis set. tiside ils ibnoriî:î; andi

tc refletii ai liglit in i nist! eyea froil Uic retina anti
ehoroiti was overlookuti, or regardeti as accidentai, but tbnt
front tha tapotunil coula îlot bc. 'LNost writcrs, Ilawcçer, dis-
mniss iL wth an unsntisfartory aîtd very bni comment, amiable
evidcntly, ta mecnciie its presence witi, the maintenance ai
that internsai darknes af tic oye, which is 6uppased lo be
esselltal ta visiont."

lut presenting a rsn~ai ofith wîole question, Dr. Wilson
eîîutaenates îîiaggy curiaus Liete rclating ta vision anti its ah.
ýjeet, thc following cxtracts fùuisit as comidenseti a view ai titis
cxtricly intencsting subjet us wa feed warrantcd. in giving:

It tIns appears thit thc lavrs ai luntînous roflection do not
nocessitato inîperfct vision, ais applieti ta the faet, titat the
retsia antia ehmrod retura mucc af tic light ultich rondhe.
thesi, for.-

Ist. la: tige normail sud mlso in Icl albino vision of' ait aui-
miais, xîuan, ineludeti, the autaimat af direct noinal nat ciioroidai
reflectian hs ncessaniy caincîdent witI Uhc viti or degre ai
dilatation ai thc pupil ; the langer the penoîl oi liglit cnteriiîg
ta pupil, 0tc langer tie penceil lcavimîg it, $0 titat ils cvery case

thc nefleeteti rays arce thnawn out of the eyc nt do nut disttînh
vision. further,- 1

2m7l. In those, aninis providod with taliela lm<dd<z, sucli as
te cat, tc tiog, or tlue ax, whîiel are oniy pantially nocturnai

iii tein habits, tice taptu= is so pincedtita in brigit Ji-lit it
is naot opposite: ta the cotracot pupil, ar is 80 anly ta a stmall
dcgree. M'hon, liowevor, thc choraidi niirrar is caibeti mbo
action in twiliglit, Uic pupil is oonrespanidingly dilatoti, andi all
the light wice tIc tapotant refcts linds a fIee passage for ifs
escape.

M<. la 1he co ai inan, as 'Weil as, la that ai a ilarge nain-
ber oi other animais, thc back~ground ai retina andi choroiti on
ivitich lte image hs depictoti, hs fot the dirkcst portion ai Uic
ocular sercon, nor even se dark as thase parts oi thc inner
waîls ai tIe oye on whiiel ab jects are nover figureti. On the
ather hp"d, as John Hliuer las shatru, andi illustratcd by ex-
isting specimens, the front andi the antenior sides ai the oye-
ehiiiiber aire tIc darkest, so tint the reffecting power is grcatcst
nt the battan i thc oye.

40A. In the hantait e3re, here, more tians in ihosc ai tic
losvcr animais, it has been contondeti thnt Uic conditions ai a
camsera obscurs ttîst be realiseti, the place ai perfect vision,
instuad ai being ndtiitionally darkoned, is accupicti by tie svell-
known 3/dloic spot, whicit bas a mîîarked relectivo power, andi
is cisily dîscerneti by ophitbalmescopos.

Thc resuits whieli are annauneei in te prccetiing argu.
ment May ho sumutet up as idots.

i. The total absence ai pigment front tiecooit, the
ciliary procsses andi the iris is conlpatibie (cspeeiailly tliene
this condition la hereâitany) with perfect Vision.

2. The replacement ai the pigmient aof thec haroiti lining
tho battant ai thc oye by a concave inirnor (tapcttcrn lucidzim)
powcnfully reflecting ligit, obaracterizes ansignais whose vision
is very neute.

3. The nson-tapotai or mirronlms oye af tian, andi oi xany
animais, differs onsly in degree front the tapotai or auirrareti oye
ai others; for the retina and choroîd aet as a tapetunt, andi
refleet light in flie saisie way.
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4. Tise oecs of vertebraite animsais are eîsiy te a liisîitcd
caLcuL ccucw scure', and itecsaily are toast darl inU tise
portionîs sssest <iirectli' exposed totiio actioni of light, assd xyVisre
tise soat of perfect vision is placed.

5. Tise haek cf tise iris, over whiici tise retis dees net
pass, is tise darkoest internat portion of tise eye is vertebrates;
and usext ta it, ia tise mixjority cf tiese, are tise ciisry procosses
cf thc clisrcid, aisd ils auterior iater.ii portions.

Fronts tlso prensises tise onsclusions is deduciblk tisat in
vertebrate ssui igist la reflcctedl freint the bottons cf tse oye-
ehaniber during dite exercise cf visionsi wtliout disturbisg iL ;
buit tisst iittle is refiected agaisi, se as te retura te tise battants
of tis oy, s ossqusce partiy of its ab6orption by tise psig-
suent of tise sueio portionîs of tise cisoroid, pssrtly Of Us
escaîpe through tise pupil.

It îsîay seens te sensie that tisis rensohsinrg proves tee macel,
for ivhy is tsere in isan «sud uniy aliser ansimsais a pigment sut
tise bottest of tise cye, if refioctiosi frit» tise mîcnbrane tiere
is seo froc to tike place? To Luis 1 reffiy tisat tihe pigmnut,
wlsiclî is )sever itogetiser issoperativé, reines info speciai action
wlsen tise eye is exposcdl Io very briglit ligua, aUnd gaves the
retina, frossi the pinrayzîng, insfluence c f întonsciy luissinos

ry. Vision, iscwcver, Qaninot ho enliinisously exercssed tenîder
sZ. is psusre, eveil wiîere tise liglst is net cxceisiviýcy brul.
lianut, iii Cole;equesîce cf tise isistissective elosure o? thse ceoids,

ans tis ssbundaist scrotion of tears wiîe tion takc plaice.
Tise pigsssestst t attise hof t tie e is thus, 1 apprcliend, a
safeguard agalîst suddon expesure te isitenîse ligt ; but dur-
itsg coîstinuos vision usîder ait illuinsation which duos nat
dazyie tise oye, ils actioni is secolsdary as ans absorber of lighît,
ssssd iL aiways actsaus a refloctor.

Ilitherto 1 have been arguiîîg ainsost solcly for tise noga-
tivo consclusion, thest tise veotebrdltte, anxd cspeciily the huinian
eye, is net tise kind of darkcncd chassîbur whioh if lias bots
supposedl ta bo. It is impossible, ]soiever, te, regard thse deep
îtitra-oesslar reflection whichi 8e certainiy coeurs in liest ani mais,
as ail incidenitai or suselea phocnos. Tisat iL bias a direet
and heneficiai influence over vision I cannot dosubt, and I pro-
coud. briofly te indieste wisere tise preof cf tisis la te ho found.

irutra-ocular reflecdton, as at normsal pienoînenon, la at a
saxissnuiss ln thse tspotail or inirroed oye cf tise lower aniiais.

It is desirable, aceordingly, te study it first as oecurring in
thins; isor eau a botter exasuspie of at itiirroried oye bo fouttd
tissu that presented by tise sisari. lut iL thse tapceus;s tclusnb

ecpes tise wisoie cf tise bottons, aud olse-haîf or motre cf tise
laera surface cif tise choroid, witicb. is covercd by pigissent
ousiy its front. Thc iris, as linoalser fisîses, is iitoontactiid, se
Lisat tise dianiseter cf tise pupil tnover varies ; aad tise tapotums,
wisich is colourless aund vory brillisat, is tistes avays in action
as a reflector. Tise siark-, isowovcr, sivinis near tise surfusceocf
tise seas, wlere tise anieunt cf lifflit la considerabie, and tise
acutcsscss o? its vision is proverbial. I have, sciocted iL, rallher
tisais at isaîsisai, with cyeiids ad a contractile iris, because iii
the sisaris lusinitous reflection noever caises sulsess ici absoisite
darktsess ; ansd when iight is siing oceurs tise more, tise
brigister tise light is. Ils oye is tes always la thse condition
in whlcis that cf a est, or dog, or ex is, win subdtsod liglit
causes tise iris te expand, and alews tise rcfletissg tiupotusi te
poine into play, se tisat tise eexsidcrations wiih 1 basve te urge
appiy te tise msamti as mucis as L Isle fisis, previdod tlsey are
tak-on with pupils equaiiy dilatcd; but as dtie tapetusu la tise
Sisark is tory large, vesy briliasit, snd aiways ini action, I Ssai
restriet asyself for tise presont te it.

T hoe liîghtsvhicht pettetrates te the bottoin of .1 shxsrk's oye,
ivl, it part> bc rciiectcd tisu thse retist (a phenoitienosi which
lbr thse present 1 dircad) i part traverse it, susd reacli tise
tapetumi w e portins wiiI bc lost by absorption a'sd irregu-
lar reflectiets or dispersion, alid (wilat alone conccrtes es litre)
Ili part ustidergo direct relioetioit, retutra tisrougis thse reines,
nnd escaspe by the pupil. Thtis reteirned light wili ispress thse
retissa in traversîsîg it, nsd illumiinet e-xternal abjcts on

]eaving the eye.
Te llrst question, tisons, is, I Iow wiii this liglit isnprms

tisc retina -l" Aecording to J. 21 iller and W. ?Iackeuzîo, qs
we ]lave already Socs), only injuriotssy, so far as freedoni frotte
tise Sensation of'dzdsg or distilscttncss of vibuai perception,
are Cosserîîed; accordissg to 'fodd and flowmau "probably»
by Iinensitig tihe visitai powter, îiarfirnslarly wbess thse qua.2»
tity of liglit. adasitted iite. Ille cyc is, anai. )lave ured

cicieutiat 41wheat ie oquivaient ta two, rays of liglît falig
upon thse railla wili produce two Ivîrsses e Send a
capiliary .5ulibeu tsruglh tihe retiisa lis one direction, and
i;sstatiy retursi it tliroug1 tient itisesinrîe, ae littie dhssiinishcd
i itte»Sity, ;Il tihe oppiosite direction; if it doerfni a Sen-

satiots in its Iirst pas>sage, what is there to prevelit il$ doing 8o
in its sîeuîd? l* fur Nispiiyssle vc suppose eNictiy tise
saine pOintsý uf thse retient tu ho traver-sed by thse incident and
tise rcfiected ray, thieit thssessUe lutitinuus intensity of thte
inxcidenst rsy wiss se great ab by its passete exhaust thse sets-
sibility of' tise retissa), tise i-elicetekd r.sy wili repeat sosnewhsat
iess powes'ftilly tise imîpressions msade by tise incident one. Tise
diftereice Witt bo aLs -rcat as tiserc is betweesi a Sound -«sd ils
caita, but isot gfrenter.

Ont titis vieu, et issatters, tise tapletuint, cspeciaUy in twiligit,
wii serçe tise imîportanst purrpose of îsakuîsig overy perceîved Mny
of liglit tell tleke( upots tise retina, se that tise Sensation it Pro.
duces wili citiser bc iaecascd iii distintiess. or ini duration,
and probably iii hoth.

I wili net detuy tisat we arc suot entitled est once te infer tisat
becases a usoiecular change (msoduliation, vibrattion, polarîza-
tin') tr.tsssitted titrosigi a spetiai structusre in One direction
produces a peculiar Sensastions, it will certliniy produce tihe
saine sensation oit being- trasssitted tisroutgt tisat structure in
tue oIpposite direction;%but tisere are strass- analoies in faveur
of snobl a view, atsd à is eîttiel.d ta ho regarded as a likely
hypotisosis

The first probable use of tise tapottsîs, thoen, is to double
tise imspression wh1ich liglit 1sroduccs upots tise retina, wiist
that ligist is xvitii tise eyc.

Tise ,grester part of' titis lighit, lsowever, after traversin- the
retissa witis utile disinisution by absorption, passes outwarde
throssgi tise pupil, and, islong M'itil tie iigist refleted front thse
reinas, is tisroivi Upsan externsat objects, assd ilisusainates thsons,.

fsingisiar reluctance lias been sisowus by physioliesa sei
ally isi recent tîstes, to ackssuiedge Luis. The supposed
necessity of snaittaining thecehasaher of thse eye dark, thse
apparent iiîspossibilîty of tise oye reflecting and receivg lîgistsîîsssstaneusly, and tIellîtss ftieigt ete fros
tapotai eyes, ]lave ledl mxost ivriters te centemil tise doctrine
tisat tie tapottus is a serviceai>e refleetor of lighte. But thý
objections te this doctrine are in reality of no vailuc, 'and were
net entertaiid by tise aider writors, sueli as Rlunter. and
Moniro, wise net, oiy rogarded tise tapetii as casting liglit en.
exterrial objeets, but, iii thc case of grailiîvcrous animais, as
airording, tsesis, by thc grecss telour of thse liglît whicls is
reflected, au assistansce in discovering their Jood; an opinion
wisich Cuivier in part countessances.
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As I ]lave discussed this question it lengtli eisewlierc, 1 shail
xnereiy observe here tistat as thse liit ciiiitteti front a eat's or a
sii»rl's eye, Cx. gr,, is verifisbic liglit, titere is no rosin for
affiriiiissg that ifs illuitiaatiisg powers arc siot', tci ir4,
erpiai le ligit of Ille saine quaiity frein any etiser source. If
wc can sec a ont lit fthc apparent disrlencss, whieht otienvise
would render it inîvisible, by thse liglit ihieh issues fronts ifs

eyes, it canlsset bc filestioied. tiiet it will sec lis by .9o îiuelh of
tisat iight as our Ipersois reflect back into those eyes. Thse
tfipiitei letcielzi is, for cvery crature whîeh possesses it, a
lantern, by which. it ca guide itacif ini tise dilliuust twiiighýt,
and ine,.ke ecli raty of lilit do double or triple service, in
assistine i te ser its course, and to fiîîd its foodi or prey.

BtIfth tapetunt 1ssists carnivorous ailils in tinding
tiseir living, prey, it mîust aisu give thse latter warning of titc
rspproachi of tic destroyer. I ciii not aware tsat. this use cf thse
tapetusu lhms hithierto ettr.ieted attention. But alionsor asliark
docs nlot illoro cortasnly brinoe iste vîew, by mnuas of tapotai
liglît, tie crentura it wouiti &îvoulr, tisi it betrays Its own
preSence te tisat ereature, anti tiîu balance is tisas .,ercifuily
maîsîtaincti betwecîs the preyer ansd tic pro>'. Tisat ýsisîguhir
el itypnotisilig-" or "Ienelig power wlssi, ii Ille e of
the serpent, is eaiicd "fsia n"is probaiblv largcly pessesset
by tise glaring tapotai cye, whicil acts Ubthal1 tise advantage
of surrousîditig darkinc.s! te iticrcasto its npesvnsatsd
prevent othier'objecta front distraeting tlice attenîtion of tlic
subject of fasscination. Un tise other hidt, iovever, tie
tatpetali liglia is pcculiarly starstlissg te a.is observer, fur it is

zalways coloured asud usiikc tdet of day, resemsbisg lit eiaser
(in tile case et lcast of tic est alla the du)those fluoreseant
rays of tise speetrua, wiih Mr'. Sivkes tieserlis as "1gliustiy,"
ands of whiciî it proisably largciy cosit. At all üverst.,, ifs
s.slàsiiiar ippe:srilicc speci;siiy qualifies it tu asiersi mratures
who stkddetssly perceivc it, andi are ]ed by instinct to flee frous
ail strange ligflits.

lit tise lower aiimais, theuî, thse tapetuin is probable service-
abie-

10. 13y toublin g witisin the oye tise iimpress;on of echin ry
upon. tise retida.

2'. Jiy reficctiig, lighlt frutsstiselicoye sipunt extornial ubjeets,
se, as tû rentier food or proy niurc visible.

30. By arsissg, tisrougi thse ssgesey of flint liit, oreatures
oni whieh eernivoruus animais prey, of fic niisbuuricud of
their enesîsies.

In tile duscherge of tisus funtioins tise retina sacrec or lms
conspires, dsffering frou tise te1>etusin ellsiefy in reflecting a lesi
cloureti li-glit than theo latter does. Furthcer, in sudsi cf tice
lower aitniais as have flot tapeta, there msust ocour inii nost,
alike freont thse elisroid and the retissa, anti li ail at least froin
tise rotina, reflecticu cf light. In tisose whose eyes exhibit
ciscroidal reflection, tise saie gooti ends will be serveti by it,
tiscugh.inlu a mucls less degre, as are settrcd by tapotai refiec-
tics>, andi of tise probably tise înost isiportent i3 tise flrst,
wlsîei cannot be astasiseti %ith liglît reflecteti front theretîiise.

Ilcw fluimituait iistiunî is sciib;ly inlfluenooti by tise
eiseroide.Tetinal reflection wlneh is continually occurring witisin
tise living oye, it is difficuit te decitie; but it nsast be îîîflueneed
te soeextent by iL. It scouts probable fint tise 'enute vision
lis faisît liglit which. cisaraterixes tisese irise are imprisoncd in
din- csanibes and whiich. thse astronoîner senietisuos purposely
indluves by long sisading of lus cyes before nkis observations,
la lit part dtise te tise returu cf light freont tise ciseroit through
tise retina; in part to tie passage tliroughI thse isighiy.-dilated
pupl cf iigst refleeteti both froint thse ehoreid andi retina, wisieh
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is tisrOwn upeu exterîsal objects. it inay stirtie lis nt fsrst to

bo toisi tisat wc sec ini Pnrt 4,Y Eisit isssisslg freont Our eyes, but
il mîst 1>e se; andt tisms trailitios et' le:tiet ilsesi Wie COINd

rondi by tise liight cf tiseir ewîs cycs in wlsat ires das'ksîcs Si>
otisers, aire ossy cxaggerastieîss cf a power mocre or les exereiseti
by ever y luii»» M' orgî f visions.

le Otte resit of' thîs ehoroitio-retiîsal relection ila ie limitait
eyc, I weuid, is conclusion, refor. Tise iit vich.i is tis

relect(4is lwys colossred, being, s chave ilreatiy seen,
reti, yeiiowish.red, or browisisls-red, anti differing neeessatrily iu
iLs tint, aecording Io tise abundasace of pigîssosît lit ditteresit
eyes. Eacis cf us this adtis toe very objeet on wvhielt lie looks
se sîuci color, but ne twe pairs cf cycs thse caille autocunt,

andt Isence cllc great reasoit wisy ne twei persens, isiasoat, %vili ho
fouîsd tu agrec as toe tisletleiîg cf eliec oleur with anetiser
xvlsere tise cuicureti subs4tances coisîspreti consist cf difforent
isiteniels; and wiîy very îsserked differeaces preseat tseiiseives
is ti, justiîsents; cf persoss eqssaiiy practisedl ini observiag anti
cpyissg codeurs.

Tire artists, for exemple, paint frei nature tie sainie ficuer.
Tise pigîssests wii thsey esnpley for thbs puspose, %il)h, -of
course, bc as ilsuch. affetteti by tise codeur osssssunicatod fronst
tise eye, as tise floirr is, se tsat, culd tic latter be iniitated
li its cmv. iiiateriais, tise copies iniglît ho idptbcal. But as
tisetc msust lie madie %vitis substances whiose lustre, tr.tîssparessey,
anud partieular tinît, duifer frqîsi tisese cf tise body copicti, tise
adetct coicur freint tise ye tells ssncquaily on tise eriginai asd

the icepy, as eomipared togetiser, andi as scen by differoent eyes.
zcc a rdiîsgly, chicots te tie otiser's eolouring, but sîittQr

ccii instice ls neiglibcur te adept )is tints, ais4 botis appeal
confsicsstiy te tisirà parties (iris perlsaps tiîfl'cr frent beths),

ca.-sttret tisat tise adjudication will be in laveur cf tise appellent.
Boere ceci ssay have been cquaily akilful anti eualiy tuaithîssi:

and nebitier lias ny msentis cf tcsting te wisat extent lie secs
everytliing as if tlsrough. coleureti spectacles, wiriei give al
objects a tint for iin useparable freon tiseir naturacodeur. A
Cisroniatie equatien," tises originateti, belcaga, I believe, te
cvcry eye.

1.S.-Fros nîy frioîsd Professr Grootsir, iris roecntiy
(Julie 2 éth) ticiivered a lecture cf great iutercat andi orîginality
cil tise retinla te tise assatoissical stutists cf tie University otf
E Muiiburgh, I learn tisat, fronst tie observations cuti speruitions
of the Continental Piiysiolegists, it eppears very probable tinat
oiiy tise raya cf light whicli are retuctie frcont bint thiroug-i
tise retina, proiuice a issîinous sensation, anti tia tie 5abjetive
perception cf iight ceommences physboeli1y nt tise eiioreitiai, net
tise hyaluid esxtrenlity cf tise optieaiiy sensifie con.stituesîts ef
tise retinat. Aecording te Kaitliker, this objective perception
begins at tise extresunities cf tise retis eu<d buibs wiic tire in
coletact irith. tise pigascat cf tise ehoroi,-a vievw cf inatters
net rcsstiuiy reconclssise wbth, tise orgaîsîzatien cf tise yjdloit' spot,
ivisere vision is niost perfect ; accrtiin- te Brücke, leussîssus
s:nsaitious begisin b a layer of gray nervesîs -ubstance, situateti
nearer tise front cf tie reitsa; but beth observers egrec bis
ascribing cntirely te thant liglt, viih v3 passing back, frein tise
cisoroiti, thse poiver of initiiting, inuinous poreeptiesîsl. i have
argueti, in tie preeiling paper, for sucb r..r.t liglit bebtn

.cescY te -vision, but accorduig te tisis vicir it is tie only
liglît by wivseli iL iR exereiseti. If this doctrine (isowever
inodfuet in dattails) ho tsabi htse refleetion of )ibgist frein
tise clcoroid w'ifl prove te hc esscîsdrd te tie faction cfseig
anti the ncessity fur tise living eye bein,- a Caislers Lucide,
miii bc baseti upc» deceper grounis cf proof' than I have et-

tpetsipteti te effer.



The Prize 1 -says.
].?CANDA;AN 1EssAYx-. 1?'Iei W/dc Mv~ar e First

J'rize by1 the, Avùis J(diho 'uti»Iilc afUnd. By
J. S:îmi~ IOO~f.Jolit Loveil, Maiitreal.

2.-CiNÀ1»A AND 11.11 RESOVItCES ;-21? E$Sely, te Wc1eick
ios ctiardcdt (lie ,s'ccnd 1>rizc Ide Mew '«ris R.llien
>ommillec of e'wuilî,. ]3y A.J RMoiwlts, A. M.,
laîrristor nt Lawv. Jolii Levcll, Montrent.

3.-cý4,1DtI: ityiscAî., ECoNaUIlc, 'vÇr Socriî.. By A.
Li.iD.1). 3Maelear &t Ce., Turanto,

On the 13th Xoeiuober, 1854, tite Exccutive Coiiinnittc ai
Ille Paris Exhibition ksued ai advtrti,iiicnt announicing their

itttciiti.,i Ofiuflering fur publie cvnietitdon thrce prizes fir the
best threc cs.says oit IlCanada, aiîd it:b resourceti; ils geological
structure, geographical icatures, nitural produets, manufactures,
commerce, social, educational, and politîcal institutions, and
geteral statisties.", Practical utility andemplcnies,
coinbinel vith coaswerte ta bc amgong the chiei cuin-

.sidaratiolis QI) whîah the aimrdls of the ju(d,>Cs would ho lasad.
Tite Essiys wore ta be sent ta the Scerctary of the Exccutive
Co»Inlittec on the l5tlh FebnruarY, 1855, thus allowiag exictly
Ilînety-twa days, or thrc mntlis, fur the preductiah of a wvork

ou Caiiida cculgraziiig a Cauipruvlutitiv dcscription1 ai tlua phyî-
sical and social condition or the country'.

Nuellue, WCe suppose, -,ite takes the trouble to consider tho
nature -nd exteut, af the subiectssu,-gested by the Coinuittee,

cau faitl tu bc convintedl flat the tima allowed was inuch tao
,short. Indeed, as the period for the reception of the Essays
drew ta a clu>se, the Extautix e Cannnj)ittce appear te have
b.coue cuwntei uf the naea;,ity of extending tlîa tinue as
Inlucit as lay in their powrer, and accurdiingly they added fitiea
days te tîte titree nonths before <'rantc*d.

The opportunifies thius.iffarded for obtinting litorary distinc.
lion ivere, hilever, sufficîently enticiîîg te bring inito the field
no less than inetee-n cemnpetitors for thie boueurs and emolu.
ment offered by Governiineiit. 0f the esmsay sn>jeed ta the
consideration of the judges, threc were roporîcdl Ilprizewortliy,>
thre reccived honovrablu mention, unc iras passed over as icl.
gîbly itten, lad tiroelve romiain in the hanâs af tho Assistant
Secrotary of the Collllittee, iront îvhoni they inay ho ubta2iztd
by the authars. The judgcs baisig ungala te decido upon thîe
order in which the flirce 'essays reported prizcworthy should
sititnd, rcquested his Exele»aiy the Gui orner General te naike
tise avrard. -Nu mure capable or di-sinterested judge cauld have
bac» selected, or unc frein ivhose expressedl Opinion dlisap.pointed counpetiturs or thecir iriends would feel inelined ta
appeal; îuud afier a carefil perusal, of thse tvro Colispeting essays
îvhîeh arc nauîed ut tise Comnîncement of this article, WCe do
net hesaitate te avow aur conviction af the justice of tisat
airard. Me do not wish, it, to, ho understuod, bioiever, tisat
«ny Otto af thse essays beforeus j>resents a complote pictureof Ca.
aa; il is net ta bc supposed ti tise short peciodoi feurteca

weks àwould embrace timntecughl or any iriter, oireverJismi.
liar mihitis physî cal histor and its social condition, ta deseribo
thse country, its resources and its people with sainuteness and
detail. The evident abject of tise Executive Colymit.tec or
the Paris Exhibition iras te ebtain a readable account andi de.
8oriptien of Canada and its institutions, in crder ta place in
tise hatds ai the middle clisses in Europe a popular exposition
ai irbat ire ciTer liere ta iudusiry and eniteri.tise. Xr. Ilegan
bas furctishcd us witbi sucis an cssay, ivhicis, though ccrtainly
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net froc freont~n fniso niasrndn ierri aal
aicratnga 'ey nfrctig, norgn and trutliul un1-

presio a înnyleadiingÎ fiatures in Canadiau le, andi ai tisa
encour.îging future irhieli lies iritltin tise rcacit af every

Ï,tlticriinînîigrt, ati idcisy te'i s sur flostiny oi tise country at largo.
In tse îtrouctay capte ta31r.lleat'a cssay, WCa finti

escial allusion Ilat:t ta tho Class ai ])capie for irioso inifor-inatien anti guidanco thu essay ivNas, wiidi judicious Care, more
particularly irrittkin. Ait or èlluding ta tho siguiticant liscts,
tliat tise population of IVesternt Canada in 1829 iras only
190,000, and the value of the tuai anti personî>l estati) af tisa
people estiniatoti at £25,000,000, isat, ln 1854 tîto nmber ef
its inhabitants had sw'ellci tu 1,237,600, andi ils assesseti and
assessable proearty te £50,000,000, IMr. Jiogan asks:

"Auid ivbo and what are tige peuple wlia divido angoag thein thîsýaagîiitficent îproperty ? Atitd ltutv lieo thoy acjuircd it? D Pa tlîcycolI ite lis coisîquerors, and appropriato ta tlmin"ses thse wealth ofettiers?-Tltey caine ini but ta eulxlue a wilderness, and haiva reverseiltho lairS Of' COIqUQSt; for PICat3, g(g0d aciglbourheoil, andi civilizationmiark tleir foot,-tep8. O î îpuîîsacapn iet erpouiliir ircalts by npplying iL ta lite ctrprise3 nui izaprDiîeets of' aacw couuntry? :ý *ý;- fur c ýta,î ait tll their pioncer, industry,first inakes his report, andI à is but now Lisat tiey are stuulying thseintercstiag anc 11roin Caniia. Or did tic gcncrosity et' Europgea»pri»tes, ar Etiropenti icaltii or ba'acvoieiice provitto thin -witis sucuouttits as securcd tiscir siiccess? on tisa cc»trary, tisa wrongs ofPrinces, and tisa porvrty of ÀNatoce, liave iscen tise clîjef causes of thsesettleigent of' Aniericig. lier irvbipctity is tia affipring af Et&ropeanisopelessigess. lier Jigi position li hIe iroriti is tic resuit eOf tuse sali.lie efforts of' despair. And lit who moffld learu 'who tisey are wlia(livide aiaong tiseiî tise spleitdid property ceited in Canada lias but tago ta thea quan's of Liverpîool, et' Dubii,, of Gliqgow, andi eof lanmburg,andt sce enîlgusaus tisr iterk g wiia laew neillier pragres% lierbelpes misera tisey ivere hemn, ta s;îtibiy ltintîchf tu tige fullest."
Ti.he descriptiont Of tise getogrulîiiçal foatures ai tise Country

is very geiieal, andtinu songe 11natallees uiucccssarily su, for ire
linti nu referttce )aie, aven in na.iuîc, tu thse rîvers, Thianes
and Grand River, inducl uiiater tisa riclîest and ilîuîst fertle
portion ai tise Western Province. Tite chapter devoleti to tise
- Gealogical fcatures; andi suit" ai tise cotuntry is Occasionally
obscure, and nal mithtout îîîistakes, irbicis, with a littdo
reflectian aîtd Caro, mlighit have been avoideti. Il dllIe great
lakes are plactil lu tise lineof contact betireen tire vast Chains
ai G ranite andi Liait!stune." 1low dlucs this gcneral statemont
apply ta Lake Oîîtariu auîd Lake E:rie, thc lakes .1)Zi C.£Cellczzcc

ot' Canada. Tise Granite li tuat with at tise castera exttreiiy
oi Lake Ontario, andi tise Laku iî.,cfis cxcaxateti wisally out cf
unaltcreti Lowcr andi Upper Silurian rocks. Lake Eirie is ex-
cavateti entirely ont ai Upper Siitriain anîd Devonian rocks,
and in nu part is iess tlîan 200 iilles iroîni granite caxpusuro.
Tise observation is prilyauctwith regard l tu kes iluren
aîîd Superior, tise least imîportanut of' Cztuadiatn lakes. Again,

FErontQeic the Nig r ued .,[;te [?] is peCrllaps tho prevail-
ia rock," anti in tlîe very ncat line, "the siubsoi aroune
Lake Ontario is litsestone oin granite.» . . 1 "On Lake Erietite strata are linICstu, bhlae ý? anti sanistonoc." Tîtese con-

tradictions andi errors acqutre Impiortance in Canada iîre the
rai facts are lucally known, bacauso they Icave roum for cavil
anti ungçncraus rritit;isru, and igay affect tise value ai tise essay
andi tbe intereats il la ireil debigneti te subserve.

The ebapter tiesciibing tisa struggltas and liopes ai the Carly
settier ai Uppar Canada is a trnthsiul picture ; tise eue whicli
follovrs il, partraying tise farnier ai Upper Canada as distin-
guibiet froin tise early -solfier, laise aioîl drawn andi vcry

"-Vere 1 nketi m is tige leadîing cliaracteri8tie o et iSpper
Canaian farier, I aIiouni ti iîuctiiuably asnswtr, PLN-i Plenty
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roigus in bis grânar>', plcnty is exhibited in bis farai yard, plent>'

à leatns front his corn ficldff, and plcnty siniles in the fatcs or bis uhiu-
ren. But lotit not be imiagined that this plonty is gained vithot

continuous labour, nmd tàu exercise of judgnient and intelligence.
Many or h lite Uet faims in upper Canada have passcd out or tho bauds
of tiieso whose fathers won theta frei the foest; and mn-iy more aro
exhausted and improductive, through lnjudicious management, Indo-
lence, or inattention; ani in sente instances tovr'labourera on the
flîrras which have been entd and wasted b>' the=ecn generation, have
been able te purchase thcîn. rndnustry hiterali>'couverted tho labourer
into, the lord, ivhilst extravagauce and indolence rcduced the lord to
thec labourer."

Canada contains a population nt the present moment excccd-
ing two and a quarter millions, and, as 31r. Ilogan justly rc-
marks :

49There la perbaps ne part of the 'world kuewn to modern Iistor>',
with the exception of California and Australia, where a greater increase
bas taken place in the population. lus the latter countries thîe discoery
or gold bas imparte<l an unuatural stimulant te settlemeut; but in
these places, unfortunatel>', the chier tlîings whîich labeur louves tb
mark its footsteps art unsigbtly cuttings and mous,-the monuments
too'eten1 et hîahdsbips Yithout rewards, and bitterly disappointcd
hopes. But in Canada labour la marked b>' corn fields, wbich centri-
bute te the riches aud coinforfa ef tho wboe ivor!d; oud succcss la et
tbat cliaracter, thiat it raisca man b> its exaniple, and malie wbele
raéce!spectable."1

The chapters on iunufhetuýés and slîip-building; trude and
comumerce ; revenue aud expenditure ; banka; inducements
te emigrauts ; wages ; and price of land, are sufficiently amipli-
lied to. afford n gencral idea of a rapidly growing commerce,
aud a condition of progrcss and prosperity which is only parai-
Ieled by thse States of thse Union in thse regien of thse G3reat
Lakes. It is a favourable feature in thse fluancial condition of
Canada, that the bugbcar taxation presses se lightly upon the
farmer. Perhaps no country in the world is more frec frein
this incubus tItan Canada 'with referenco te thse country ut
large, and it is a matter of individual regret te every one in-
terestedl, that thse saine rcmark does net applyý te car cities and
towns, muny of 'wlich are bcginung to acquiro n unenviablo
riotoriety for thse rapid inecase of tItis objectionable burden

"lFront a table recentl>' compiled in Engiand it appears that thse aura
contributed bj' the luhabitants or Canada te lte revenue is considerabl>'
less tItanthat contributed b> au' other British Colon>'. Tbe inhabitAuts
et thetlustrahian Colonies contribute tire peunds per licad, the, West
India Islands eue pound, and teo ether British North American Pro-
vinces ten shillings. Canada contribotes eigbt shillings and tire pence.
The revenue for 1854 is estimatedl at £1,423,520, and the expenditure
ut £939,65, or at thse rate ef 8s. 2d. for each inbabitaut. The Boston
Abnanac gives thse expenditure ef the United States at £12,939,876,
wiricb, divided into te populatio-t, miakes Ils. Id. per individual, or
thiirty-se,;ea per cent. higher thon thse indirect taxes ef Canaa; but
tItis includes 3,204,067 slaves, or ncarly one-seventh et the wbole
population, irbo are flot taxed ; deducting theso it would ada fitteen
per cent. per individual te the tax on tbe frea inhabitants ef the States."

A long and illterestiu)g chapter is devoted te the subjeet of
4ýThtcr»al Communication," it his ovidently been hastily
written, and requircs a feir corrections aud additions, whieh
nsay gencrally bc effeceted by thse introduction eof a letter or a
word, as in thse fcllowing extract

siThse remaiuing link ef canal-fer 1 may as ireil speak ef Il
lu this connection-betweea the Gulf et St. Lawrrence and the
liead of Lako Superior, is the WVelland, wbich nites Lakes Brio
and Outario, and avoida the Falls of N~iagara. Its locks are little
less espacions thon those on the St Lawrrence Canais, but are equailly
ireli built. They have chambers a huudred and fift>' feet long, b>'
tweuty-six and a-haIt fet ide, and thse available depth of irater la
bots is betireen anine and tes feet."

Thei Sauil St. Marie Canal, ilsicli unites La"es Huron and
Superiur has becu overloohkd,-its loeka have cliambers 250
feet long and 70 feet, iu width.

Mr. IHogatn's vieirs of thse importance of tlic River St.
L~awrence, anîd of the iagnitudo of tîtat commerce of whiclî
it is destinedl to becoin the ruiiiterulptcd lih ,rcfumlly
raid elqucultly exprmead. Thu thultowliqg en razt well s1lor
titat. lie enitertalusî decidcd views repectiug tie future ef eur
noble river :-

"lTho first tlîing tliat strikes one, in contemplating it, is ifs adapta.
tien, ln peint or imllkeilsity, te the vast rogions Il waters. Wlmilst the
business necessities ef the West, and tîtoso portions er Ainerica 'wlielî
are nuiversaîl>' adntitted te be, boti, b>' tlîir relative position te otîter
rivera and te it, its nattural tce.lers, hiave litcrally shamcd tlie enter-
prises thaI irero intcnded tu provide for tîmeni, is magnitude ana its
valute are boing bat discoverefi by the centat. The Erie Canal,
biglîly valuable as a workr, and succesul boyend comparivon, ha$ beri
made litile b>' progress. TIte St. Lawrence, ou the :ontrary, oui>'
requires enernimeus lise te test ils grcatness. It is inipossible, indecd,
te conteiuplate tItis river, in counection witls flic canal which iras made
te rival it, iritîtnt belng struck witlî ii inadequacy of theone samd
thec amplitude et thse other.

IlThte valleys aud plainj watered b>' tbe St. Lawrrence, bcbng largel>'
lu tlio Uuited States, bave cliefly.contributed te te Erie.Canal's4 busi-
ness. Their fruits irere literall wooed away frein thieir natural
clianci te minister te its, prosperit>'. Thoe St. Lawrenmce, ini se for as
Anierican policy, and great restrictions upon commerce, coula affect
if, bas been sacrificed te the Erie Canal. ,Nature's ectlet fiad naviga%
tien laws, whieh drovo commerce uway fromn It, te contend agaiutit.
TIto Erie Canal lied all tîtese dlsadvautages te the river converfedl 'nto
se man>' advantages iu iLs frer. Yet thse lavis et progceso,'«dl
liave swept awny the obnoxioup anvigation resteictieus, have, nt the
saine finue, establislbcd telurd Jof thoe rie Canal. Net flhnt il la
unprosperous as an enterprise, nec tisaI, as a local vcork, it la net
unsurpassedl as a speculation, but that, for tLe great purposes ef Ils
construction, namnel>', te convey te the ocean thse fruits and productions
et Uic West sud North-west, il la empbaticailly a failure,-6 craue pro-
onus has conmjelel>' emer-beirthemed it; il ii Ziferally surfeiled b>' ils own
.properit>'. Ad it matters net te bim,-an individual, ia sncbt a case,
beiug thse natiou,-who ha& boards or fleur te seuid estirard by it,
ilmetmer tIse> are stopped b>' reasoin et starvatien, or because of a sur-
toit. The inîpeiient te bis business la the nIl-important question
ivith bim. And thougis thse Erie Canal paid larger profits tl.an an>'
othter work lu thie world, yet, lu a national point of view, if il afforded
net adequate facilities for business, er stepped it liaits course, il seiglif.
byý drswing te it vrhat it could net dÔ, be the menus et widc-sprend
evil, instead et general god. And tliat tItis is, te a great extent, thse
present position of tho Eric Canal, la niversall>' sdmitted.

"To obviste these difficulties, enterprise has again ndertaken te
sireli its dimensions te meet thse enormous demanda et preeress. But
lu ni et thse vast rogions whitch are cemmon alike te it sud the St.
Lawrrence, and which are as yet but lu the infancy ef tîmeir population
and business, is it net probableo; nsy, la it net certain, .judgiug b>' the
pst, thmmt twenty years hence will fiud the Erie Canal again choleed tmp
irith business; again maede Uile b>' progres Y When the maguificent
tracts of ceiuntr> emb'rattdi-e Michigan,Wiscensin, thenortern perlions
ef Ohtio and Indiana, Illinois, Iowa, Minnesota, and the wost ana
nertls-westesL portions et thse State ef Noew York.îhich no'wltelly
or largel>' use thse Fric Canal as a highway te tise ecean, corne te bie,
settled up, sua te have, iustead of sente five or six millions et inhabi-
tante, atI loa eighteeu or twenty, wbat mare canal, alit its huudred
locks, sud ifs huadred ether impedimnts, wIll be equal te their vast
business necessities ? ill bo lu keeping ith thoir splendid progross ?
vili satisty tlseir craving for rapidity, magnitude, and commercial
cenvenieuce? Wili net thse Erie Canal thont, Mnarged thoogla it ho; bo
but suother added te thse numerous examples lu Amerle'. o! progreia
sitterly distancia>' esteprise andproaperity .thamiflg the cr.(culaions eat
of talent 911

The remaining chapters arc devotcd te the cuterprise cf Ca-
nada in relation te Railronds ; tiscir value andl importance ;
their intent, construction, and routes. The M1unicipal Systent
cf Upper Canada ; the Government cf Canada and its-future.
We shahl conclude our notice eof Mr. Hlogan's excellent cssaiy
with afew cf ifs, closing paragmraphs-and the expression of n
lhope tIsat an-opportnnity ill soon becffereiIof avoiding;'in ù,
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second edition, those inlaccuracies andi amissions, wluielî ara
clearly tr-aceable ta) flic hurry in llicil flie Csy w:îs preparcd:

Il he people, i lumay say, aof ail Nortit Aîîîerica-1 niean tlic iescen-
ilamts af'file Britisih rice, aui emtigrants firam Britain-ire, perliaps,

or' ail otimers tiîî liîst traiticd ta 11111Lrst.inrl andi to cnjoy tlic belletits
of' repm'esentative intitutions. '£]eir habits oi' sehi'.reliiice andiflic
ficcessity for comilittion ta effect flic Sinillo puîrposes aof existenc-
ta bid tlic log luit fur inic ue ads; ta ,lag" flic irstaeres of' grouni
cleareîl; te titre%% a bridge aver a streamin, or ta clear a rond ijta tlic
forest,-natitraliy letul thiie ta respect skili, andl ta put thiiemseives
initier tua guidance ai' t.-lent. Tite ieadimîg spirit aof a I oggitg bre4"
and flic geimiis wrli presides; over tha construction ai' a barn, wiiat
inore niatiural, tliin that thcy siiaîîid bc ciected, at tlic annila meeting
afi' th meigibourhoad, teo ae'rsec ttta construîction oi' bridges, anti te
juîgo aof, aitt inspect, tue praper lieiglit ai' femicos ? Andti iii f ic

firit legisiatimi sueit a peoupla have tu (Io. Tite usefîii indi'idiil, foc,
iit a sottuieiiint, idia drawis decds amui wilis, and seiles disputeq lritiiont
law, andi giveï gaati ativicc witliant cost, wiiat mare natutrai, aise, titnn
tlint lie shaulîl bc seiectcd by tlic people lia bcei'its4 by lus cduci-.ian
ani ]lisi kimîduîes, ta make titeir iaws, ant ta guard tliir interests ?
Tite Canndîian peaple, taa, have ia tenalnt rigit2, lier "ltrades unians"
ta sccurc ig.lier Wnges, ar, ta preveiît taa înany heaurs ivark. Tîteir
iiecessitics tire thtir orataî's. Titeir ways andt moians ai' living, andi
t:ikitig tlic best caro aof wlîat tlicir labour brings tlîem, aire tuiclirinci-
pies I)y wlîiei tuîey arc gaoriicti. Their denîacracy begins at tua riglit
endi; for, imîteai ofi %vcavin;g tiearies ta cantrai tlic praperty ai' aIlers,
tlîey tiik ai' but tlie best mens ai' tikiu- eare ai' titeir awn. Neeti it
ba watiduercd at, tiloni, timat a peaple sa ce'uoated-mîi( sucit lias been
tflicmmivrs:d edttcatian ai' N ortit Aiiieriuca-!stault kîtair bawv ta gaventl
thienîsoînci; siionlî gratlimally risc f'ront the couidieratian ai' tlto niirs
ai' a iieiglibarlîaad ta tiiese ai' a caîîmîty and ai' a country ; tlinat tiiey
siliaublIllave suflicient conservatismu ta gitardfi ru its ai' tliir inutistry,
anti sufiicicîît diieucracy ta insist tipoît flic riglît ta do se. Aid suoeli
is a trua uictiîre afi'cu Canadian people. Tlîeir amunicipial systenh is
but a sinail rcîîmave front flie leadet.o ic ua. Zuyqilig bce", beimg clecteti
bimlder of ftic bridge, andi titeir paiLainett is but a Itiglier dlass ii flie
sau scîtaci ai' praicticail self'-governmnit. Tiir bcing given în fact
tlic entire centrai ai' their awn affiuirs was but remaovimig expert seainen
imita a larger slîip ; andi (Iroat Britaîn liasi but ta cansitior, iii deaimg

witlî lier allier calonies, flint tuec ship is aiways adaptedi ta tlic sailars.
Foar, tuec itmîtrsWi:ditng a peupîle i; ai' itifiuiteiy grenier importance, in

givîng iltheun a constitulion, tItau flui idcrstaîtiditigeverso well abstract
pitîtcipies oi' gaveriiuîîent."

We non, proceed ta examne flic essay by 31r. Alexander
Morris, A. M., ta ilîich ivis aw:irded flie seconmd prize. Mfr,

Marris iii hi-» preface Ildisclainîs ail prctensiomi ta originality,",
and tells us tliat 4' lus labour lias been the pladdimîg ont of a
coiiilcr." This essay is aibout one*fourth longer than Mr.
llagan's, and enîbraces copions extraets froin the admirable
report,; af Xcssrs. Logani and Murray; tlic fîrst chmanter, re-
ferring ta the geolagical structure of Canada, bain,- eondenscd
froein the Report aif 1rogress for the year 1843. Tise descrip-
tions aof the geographical features aof the Ottawa Region and ai'
tlie EaLsterns Townmships, are very foul and comnplcte, and lu
gemîcral, the geagr.îphy of' Canada is givenl Nvith considerable

utinnteriess of detail.
Mfr. Morris ]las, liowever, sueeeded ln disarrning critieisin,

by litniting hinmself strictly ta tihe duties aof a comipiler, without
cntcrig ino any speculations or descriptions, which give a

chanta~~g tafr.ilgns essay, and cantribute sa miucli ta inake
it a readable book. Indeed tise second prize essay inay bc de-
scribcd as a eondensed series of miniature Blue Books, in which
the ehief' faets relating ta flic produets af flic force, tha mines
and fisheries, agnicuitural produce, manufactures, and coin-
inierce, lire givemi with cansiderable precision and in the plaincst
lamîguage. The chaptems on social institutions, educational
institutions, politicai institutions, amîd statisties, whila contâtin-

in-g a very large amntount aof information, lire evidently ivritten
by a gienta wvliose foni aof tlîaught and styla ai' expression
]lave been influeniced by tîte study aif a rigid praofession, which

of' ail atiiers is lc:îst susceptible îor atiding a cîmarin ta tise de-
scriptioni of soc.ial progre-ss, or intcrest ta tile dry cunumieration
ai' politicnl amuI comumercial tritnnijîlis. Mr. 3larris's profssioimunl
postition cmables huit ta vvrite vwith itavamt îzre ami the palitical
:îffair. aiCDaid

"ite Cîovermîîierit ai' flic Provinica is contdu by a oavcrnor
Genieral, nluîoimiteî by flic Cro'wm, whoi presities at flia deibeuratios aof

ai lx*-eciitivo Citncil mîaniniteti by tile Crown, bat wlta maust, accarditmg
tae tiicohery ai' itespnsibia Gavernniertt, in practicai force iii Canda,
pi'ess tuic eamui'tIeice afi' epleae. at evimîceti by a niajanity ai' tua
lioeise ofi Aseitibiy nti wita, cibmeientiy, îiny oase Ilmoin places ai
a vote o a timt ai' confidence. TIite Exctntive Caiii is canipasei aof
flic i'liolvimig allicils, Vii... a i'residelît ai'flie Comnuittecs ai' flia
Coictil tnîa m3 aisu Ciairinami afi' uiBreat ai' Agriculture, anti aof
tuic Board ai' Registatiomn andi Statittic. ;) a Provincial Secrm'tary, ail
Inesjector'Genîemil, a Coinmmîissianieroai Crawn Lntîds, a Rleceiver Octioral,
onc Attrncy antt aoie Stolicittîr Cenerai, one ai' cadi for cacli section ai'
tlic Provimcea; i Comtîmii'..iier afi'- Ilar hof i Ptublic WVanks, anti a
Postimaster Ceierai. Tiiueeimc'ieît presiuia over tuac public dle-
partmnemits imdictiteti iîy tîi'ttei îiiim aeeesn u oc
ai' Exectîtivu coumîicilors. iiftie acceptilmîce ai' office, flic imîcunîbemît
edccl, tinlesi a I.egi lative Coîiieiilor, mnust lîresemît iiseli ta tlia

pecople foar re-cîcltioi. The Sulictors Gcmieral arecmiat accssarily
Me[iiihcrs ne flie c:ibiet.
IlStici is lthe sqysteis ai' g..verig lîy Leffisiativo manjanities anti

resltamis*bility tae ic letor4, whlieii i- iii foarce imi Camnada. l'racticaily
tae Caverimnemit ai'fltc P>ravince is self'-gavenent, flie Britisht Gar-

ornaimnmt rnrciy imilcîpoiig tuc wveigitt o0c its autiiority, but, on tuec
conitrutry, îlistindlty eniiiîciatimtg it- uie4in ta -iiow tlie Province tlia
viidebt latittie i ii seli'û en mt, coni 1îatible sdth te Colonial relation.
ll fact, tile C:m CI:î tj.'y the l'i'ît tensure of paliticai liberty

Ipasse-sctI hy amîy rautsry or penhîle. e rite public offices, anti the sents ia
flime Leffisl:ittirc, aire ir9cticaiiy apemn ta ail. Tite peaple, lîy tîteil,

reprcemita in ii larliameut, regointe ail moiatters ai' Provincial inte-
rest, anti oy thîcir mnicipal Systett tiîey regulate tîmeir municipal
tîmiters, wlile tlîey pri-seqs aui execri-c tuic powver ai' rejecting at the
puils thiose uho a tve fori'eiteld tiipir confidence. Tite inhabitauts ai'
CaInaid are boîmi ta liritaimi hy flt tics ai' conmun interest, caimna
origimi, amui filial attaciment. Osvimîg a gratei'iil niiegiance ta titeir
Sovereigti, tiîcy are jîraitt ta sîtane tile licritage ai' Britain's ancestral
glanies, whîile îlioy are nat slow ain evitieing timoir syiapatliy with lier
strug-gleq, a3 flie mnînifienit gratit oi' £20,000 sterlinmg, gracei'uiiy
apprapniateul by tuic Iegislature ta tic Patriatie Funîl, anti ta the
widoass anti orpins ai' flie soidiers ai' lier aily, France, preutiiy shows.
Tite palicy aof Britaimi is a wvisc anc. Site is building up, an the broati
i'auidatiits ai' a satimît political liberty, i'rctom ai' thaught anti
canscienîce, a caiomîy v~hict wviil alto day, (tiiaî-gi the cantieetion will
noyer uc riduely sevencti,) attain tlie position ef a nation, andi popleti
by irmlî:bittmmts knit ta Britaimi b' flie strongest tics aof blaod, and ilien-
tity ai' feeling, vili stremîgthien lier lînîs tand sumppart lier position b>'
tua reflex imitilmemtcc ai' sauuu, natioal amît canstitutional sentiment

IlTite future oi' Canadia is a briluiamt ane: a great pnabiem is being
-wrouglit aut imi lier litutry ; amni, ai rview ai' lier immense resaurces,
antd on a giamice at lier hardy, self-rouiant papulatian, thea ninti is irre-
sistabiy uîrgeti ta tîte cenchiai tinit lier destiny is a grandt one, anti
tlint, on titis Ainerican contimnent, site nîay yet ha destiacti ta play ne
imm2igmialîcamt part aniang tlic raie ai' people."'

Dr. Liilie's cssay, entitled IlCanada-Physical, Econonîle
and Social," ias passed by unread, "amic allcged graund of
the illegiblemuess ai' tise nanuseript flitc autiior lias tiscfore
ascîuni the te-ponsibility ai' its publication, partly an accaunt

ai' time fliet of' lus lmavimmg irittemi boin-g generally knawn, and
partiy iii the hope aof diffusimg informuation respeeting Canada.
Drî. Lillie's essay is mnore tli double tlie size aof Mr. Ilop n's,
and eonsidcrabiy exeeeds thuat of 31r. Morris,-it, cantains
ncarly '294t pages of printed msatten, togtiier with two excellant

'Maps, anc ai' Upper Canada and tisa other aof Lawer Canada.
The essaiy is divided into thrce parts, as its title inplies. Oaa
liundred anid thinty pages are devoted ta the physical descrip-
tioni ai' tise country, tise subjet ai' geology formiing by far tha
niost imuportantt amnd extemnsive aof titis division. Ona liundred
and sevemi plges are ulevatedl ta the economîmical, listory aof Ca-
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nada, and t.he reluainiiig portii of if tu rk, ellibr.îciîîg fifty-
fivo page.., i.S ocuupied ivitii a îîarr.îtion tif tlic social JOSbitiiO
tif o na.îîîstf flic cuîtry. Thei. aîbsence tif .1good,
Copious jîîdex ib lunch tui bu regrti-d. D)r. LiIIie uî~auaa
extr.îordiiiary degrc tif' itidustry iii jrepa.rîîîg tlîis csay fur
cuinpettiun ; anîd flic niuîîber and di%. crtilied uharnter ot tîlu
autiors hie quote-s, tcstify to the largc axnuunt tif liturary labour
lie lias bwttowcd upun the coniprchensive subjeuts if'w îvicl lie
tronts. licre agiii ive bave tu regret flic shortness tif the
finie i'.hich iras alloivcdl to comipetitors. We do not besitate
to say, tiat several startling discrepancies wbich. occur in ftic
iirst part of Dr. Lillie's work would have bccî aivoided, if tlic
subjecthad beeu lcisurely, instcad of bastily, treatcdl. It is aise
extrcmcly probable flint if more finie lmad been allowved, flic
author wouid have scen cogent reasons for rejecting certain au-
thorities ho lias advanccd, and for bringing into ior bamn
jous foras the disjointed descriptions ofithe gcological structure
of the Province, which, in their present shape, ivli ive fear,
8adly puzzle even an" "intelligent strang-er." Take for exaîniple
flie statcnicnt on page 12 and compare it %vith flic actual con-
dition of thing-s. l l Ner York and Canada it (tlic third
division of the Lowcr Silurian> heurs the naine oif Utica Si;îtc
atndlHudsoniitiver Groiup. * <ra.ptolites ivitifragments
of Trilobites are the only fossils found iii this division." The
Hudson River Group, whichi extends froin fthc Rouge te the
Credit, and at very sinali depthi immnediitely underlies tie City
of Toronto, is cnxinentiy fossiliferous, containing- besides Grap-
tolites and Trilobites, Corals, Fucoids and nuincrous genera and
species of shells in test abundance. On ref'erring to ilarcou's
work ire found tliat lie bad evidently uiislcd our autixor, for
Marcu sa3s: "lFossils are rare in this division, the only ones
are Graptolites, somectimes in great abundance, and fragmecnts
of Trilobites, cspeeialiy the Tria ucléus Caraclad." AU hîoures

insetion of thic quarry opposite tlic prliament buildings, or
ifi tue rocks in the Iuînibcr river valley ivould have satisficd
Dr Lillie of the value of X. Mareou as an authority. On page
13 me find tlie folioiing: "flBeds of Rock Sit are often foutid
in America, iii conneetion mith the UpperSilurian." It ispos.
sible that the occurrence of sait springs înay hlave given rise to

,his SUppositifon, but ire -are net airare that any proof of so re-

Marcon appears to bc flic authority in this instance also.

IWe are thus induccd to direct attention to these discrcpanccsq
as Dr. Lillie's lias net only drawn largcly from M. Marcou's
work, but also mande tory copions extracts froin tlie rejports of
Messrs. Login and Murray, and adoptcd a style of descriptive
narrative in scientifle languago, ivhich ronioves flie subjecet ho-
yond the roach of flic class of general readers. At pages 12
and 13 our author adopts.M. M.trcou's distribution of tlic rocks
in Western Canada, simply styling thera Loirer Silurian, Upper
Silurian, and Devonian, and front pages 58 to 64 lie Moes over
the saine ground, following Mr. Murray's classification, usîng
thec ternis applied to the subordinate lanembers tif the rocks
before named, writbont stating how widcl.y Mr. M4urray and M.
Marcu differ in their classification, or inu their eniumncration of
the fossil romains disting-uishing tiien. This is to be rcgrttcd,
andwie venture to say thatotise objeet would have been
botter attaincd if Dr. Lillie h.id expressc la hn is own Ian guage
a gencral vicir of the geulogical structure of thse country,lbascd
upon thse reports of thse Canadian. survey. We question ihether
Dr. Lillie is awarc thatofMlarcou's clasificationcf tlîe mountain
systein in Amucrica-fromi iricli lie lias drnwn to tic citent tif
nearly four pages of his wurk-it lias bten ,:aid by a truly

clamnent getilugia, "lif ive nccded a parody on Llie Dcl3cau-
mount and his :systeinsg tf inuuntains, ive liaive it here."

T'u ultitptur. u1 tld stuis of Canada East and West, consists
JIîiJIý of uxtracts frun tlic report tf r. Hlunt. On the cliiuate
tif Caniada ebicfly of abridgîncnts of articles containca iii this
Journal, and thse saille inay bc said of thse enuîncration of thse
natural productions of the country.

he seçond portion tif tie ussay before us consista of cxtracts
front a great varicty of sources and authorities. Numerous
passages frein Dr. Lillie's own pen cause us hoirever to regret
that lie bcd net adhered more ciosely througliout to an orig ial
forin of expression, rather than contenît Ijinself with transcrib-
ing flic precise words of bis authority. llere is a graphie
pîcture, far more interesting, impressive and usefu] te flic
gencral reader than half a dozen extracts frei "lauthorities -"

" Canada is constantly outgrowing the descriptions wliich arc bcing
given of lier. The picture wbicli vas correct a feir ycars ago tlius
nîislends, if, instcad or being r"gaîided as czliibiting wlit iras, it 5.5
vicswcd as illusirative of 'wlit is. %ad so it will continue te be. Witb-
out tie gift of prophecy, the production aow of a work which sball bo
truc te the tacts of evezi hait a dozen years lience is an impossibility.
It is enly by frcque'it revisal, bringing thlîei up ocriy few years te flic
state of things wliicli lias growa up siace flîcir first appenrance, that
tlic vcry bcst ivorks can bo malle to possess a permianent value as
sources of information. Tlîus it is that tic works of «Mr. Macgregor
ndi «.ontg-omery Martin make the approximation wbich tbey do te the
prcsent actiai state of Uic country.

"Ily way of exanîple, va shall present a few statements frein the
works of Talbot. who publisbed in 182'4; andt of Buickingbamî, ivbose
travels in Anicrica appeared se late as 1843.

,,Tor£ento, our inquirer will Icarn from the saine antiaoiy, (Talbot
who publisheil iii 1824) sbould lie consult bim, contains 1835 inhiabi-
tanis, wills about 250 bouses, înany of irbicli exhibit a very neat
appearance. Its public buildings are a Protestant Episcopal Cliurcb,
whliclî is a plain timber building et tolerable size, witli a steeple et tic
samne naterial; a Roman Catlîolic chapel, net yet completed, wliich is
of brick, nd intended te bc very maugniflcent; a Presbyterinn anit a
Metlioiist meeting biouse; the Hlospital, wliicli ho prenounces tho
most extensive public building in the Province, dcscrîb!Dg it, at tbc
-inie tinse, as sliowin- a very respectable cxtcrnal appearance; tl.c
1'arliaxnent lieuise, ana the residence et the Lieutenant Gencral. As
fur ils streets, which arc regularly laid out intersecting en,:. voler at
riglit angles, but being in vet, weatlier unhappily, if possible, inuditier
unit dirtier tlîan tliose of Kingston-ouly one eft ileni is asyct fiuislied.

1,Lay down Talbot, and t aIe up) ]ucltinglianx's "lCanada, Nova
Scotia, andt New Ilrunevick,"ý-bearing date Loniton, 1843--anit you
will learn (p. loi) tliot the city of wliicli you have been rcading lias
ndvanceit se fur as te have 13,000 inliabitants, witli over 200 brick
buildings, undt aine newspapers, chielly wcekly, soulne twicc, andt saine
thrice, but none daily. Se soon as you bave get ever yeur surprise nt
tlîis proiigous growtb, look !ite Tremneaheere, if you ca lay your
li"ýti' upon it, and lie will teli yen, on tlie ntority et the lest census,
tlint the population ef Torento amounteit, in 1851, or rallier leginning
ef 1852, te 80,763. At last yen tee that Yen bave got ut tie truth ;
tlîe truth yeu have get certaialy as to January or Fcbruary, 1852; but
tlîis is Jannary 1855. The population now, according to informiatien
receiv.cd by sac at the CLambcrlain's office, is sonicwbiere ini the neigh-
bonrbood et 45,000. Ia 1851, flic estiteateil value of property, real
and personal, was C2,110,400; Jie assessed value (calculated at six
per cent. on tbe cstmatcd) £18083 5-% Lat Year the ass-ei value
amonteit te £2-26,500 reuil, witli £G4,4530 personal-in aIl, £0,0
sai the estimateit te £3,î î5,000 reul, itith £1,110,000 perbonal-
Mnalting togetiier, £4,S85,000."

The tlîird part cf this essay is devotcd to the social condition
of the people of Canada, n' like the prcccdiîîg div isions, con-
tains an imnînse amount cf information, chicfiy in thse forni cf
quotations. In taking leavc cf Dr. Lillic's essay wc confcss te
tire regets, one boit,- that a work centaining se mnucis valuable
informiation, ana giving cvidcnce cf considerable industry and
application in ita production Should, by any -allcged defect in
thse nianuscript, have bcen passcd unnoticcd by tlie judges;
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te othcr-bu're cxprcssed-tlsat Dr. Lillie sisuild have Il ls-
SCiiCd thC tttr.LUtiUltU iS u jruduutiuii by titskiisg aw.y front it
tise air of uri-giiàality wicih ft iliglst iylith imauc aI.bour
tisa» isaibs betwduspol it lsatu beci lisade tu weasr," iy
a toc rigid aditurenco tu quotations fronts differetit autisorities,
whjle Usuir %iews ansd fâcwî mîiglt, ini istaiy iiistaîse, lsau becis
prcseîsted (fuite as trutbfuisy, aud f.sr msore irnpresbhiNcy, ini a
simsple ssarr.stivc forsîs, ..iisuilar tu tse originsal parzsgr.tsiis wlisusli
arc interpersea t1sruahouu thse wurk.

Vernies in Grassisoppers.
Eurly iu Septenîiber last 1 v'isited a brother Entomologist,

who resides iii Montreai, asnd uy stey Isaving- been liiiited tu
one wcek 1 resolvcd te niaise good use cf îuy tinte ; therefore,
tic forenioons were devcted tu coiîecting imtsects, ansd on a few
occasions in tise eveniîsgs, 1 accouspaîsied tny friend in bis
boat tu tise Rapids opposite the eity, wlîerc we fished. The
baiL generaily uscd fur still-fisliiii- -irc grassisoppers, fresisly
collectcd and kcpt in a boutle. Oit one occasion I seleed a
specimen iueasuriug about 14 lines (probably ant oedspodta),
fouud commossly ou thse islamsd cf St. llens. It lied been a
short tCrne in tise water, atsd I Laed ingdication of a Ilnibble -1"
sisortly aftcrwerds, on exaniîî tise hait, tise posterior part of
its body bcd bec»g bitte» off, end soîsuetising protruded, iais
a resesubistuce to white tlîread, ansd wliiei, ait first siglit, 1 took
tu bc ifs isstestiuics. 1 dïsemgsge ts redhk substane
and discovcrcd iL te be ant biistsiiu iscasuriîîgr nt Icast itnic
incises in leng$t. 

ci

Freont one grassiiopper two veries werc taken, enid tisrec
front anotiier; tise latter werc loîîgitudissally coiled, anîd ceu-
pied the wholc cf tise iusect's body.

One of tise oersssxcn iitforitd nie tisat the grassisoppers
visicish iept un tise botule, since our kreious cvomng's lisis
ing, were dcad on thse followin- inoringà, end tisat a large
quantity of' vernues 1:1y et tise bottoin-cvidence cacugs tecx-
hibit a comttîon discase in titis -pccies cf Ortisoptera.

Judg-in- frein ils form and Ieugai, 1 tako iL tu be a specie-i
cfor ohyacu- type cbiefly infestiug tise higiser orders
of animais, and arn ledi te tlîiîk, have net bec» Ititiserto, found
it insects. They arc cylindricai, vitlsout jointsý,witis a slharp-
pointcdl retreetile prebeseis.

Shouid studeuîts cf liliitiuogy, or Mieroscopists wish
tu examine tiei, thcy cein bc secît et the mIuseu cf tise
Canadiats Institute.

Toronsto, October, 1855. w3M. COUPER.

Parasites in thse Bat
D)etroit, 15tis Sept., 1855.

In disseetiîîg au sniail bat, a fcw days Cge, xny attention was
directeil tu suinie rounîd spots cf inconceivabie innteness j»
Usat portion of tise ?imctic;r; wlsici eonnects tie spleen,
stomnacli, and sissaîl intestine. Oin exeîîiniuig thse spots with
the mticrocope, tiîey provcd to be Gi.çtoici ento:oa, of a species
tiet. I have iset seen before, uer <le I beliere tiscy have yet been
describcd. Scen witit Iew pewer, thsey appearcd to bc identi-
cal witls 2ricliis irali fuussd ccasion.tluy (and uiy found>
inizi an, ituec, ivauting, liiowuccr, tise remaritble cxternal
cyst, supposcul tu resuit froîsu tise irritation cf tise cyst, contai»-
iuîg tise esitozoon; but, with. iîîceased tnaguifyiiig po%çcr, it is
ait4egctlser a different animai, sinmply igrccin- with Use former
in tise spiral f.îrin iL ae,-nmes% in tise cy.st.

The body is coîsspused of a grcat nuitber of delicatc segmtiCts,
while its ititcriur Juasa v11ccIcdaliiiientary canal,
:pua.i.l. dirulistlu It ss.1sd~ luricu ns ictin:, J ucr i

Cu:it Ur colibidersbly density.
Oas culitluilig îssy exeîsstii.stiuli, I fuund one sinilar cyst iii

tile censtre of' tise uriiiery bladder, ansd thrcc at Uts neck.
TIltu.,t: pa.:rittc uLssxssicd tie f.t lobules, and 12 of thoen',

ail tsait thec iYure, occurred iii a spiacc iess than one-eigth of
ai KCEsquare. Thcy now forni pecrmanenlt preparation o

the uierosope.IIENRY GOADBY, M.D.

Ascricai Associationx for tige Advanccment ef Sclenep.

Tite foliwing notices of the procedings of titis scientifie body, nt
thecir assîsua si cetitig liid ini tise cuty of Providence, Rhsode Island,
i' ssgubt ISsu, l6tis, lth and 8l, arcnecessarily extreneiy brief; but
of the more imîportanît paliers rend nt tise several maeetinîgs, we shall
have an opportunity of giving miore conîpîceto abstracts in future
nuntlers of tise Journal:

oice of iariliqiial.e liires. JJJ 1'rafeuor -4. D. Bache.-On tise
23d of J>eceniber, 1851, at 'J A. Ni., an ce-rtîsquake occurrcd et Sisneoda,
ontise Isiasîid cf Nipion, Jupan, tt:st resulted in tliewrcck cf tie tussit
frigate Diasia. Tite harhor was llrbt essiptied cf water, then camne ini
ait clierssous wave whicis again rccedcd. (It. appcaqred fromn tise Ilev.
«-%r. Joncs tisat the wçhe ch:sractcr of tise iarbor of Simoda, previously
;urveycd by tise 1'ewiiatan, lias bec» csassgcd by thse earthquake.) A
rcebort frein tise ltuijî Iiatîds is siot sufIiciently exact te uso for Our
nmain pusrposc, but poinîts te Singae as tise centrc of disturbasce.
(Simoda,, :sccordliiig to tise 11ev. 'Mr. Joncs, is volcanic; Bousin appcans
isot te bc.) Neiv the Const Survcy lias tlîrce self-acting tide-gaugcs
at As!tcri:%, on Colubssiia River, Sais Fr:%ncisce and San Diego. Tliey
record tise risce of tise tide oit a cylitider turncd by a clock. Tise np-
paratus is protected more or iess frosîs tise oscillations tînt 'wind-wavcs
would ceuse, wisicis oîly ceuse a trembling of the index or stylus. UUs
gasîge nt Astoria vas but slighlsty affccted by the cartisquake vavc,
owiîîg tu tise bar on tise river and the distance it hadl te asccnd. At
Sin Francisco, 4,800 agies front Simuoda, the wavc arrivcdl 12 Isours 16
minsutes afler tise beginiiing of tise earthquake. A serges of seven
waves, caia abeout lialf an ]tour in duration, or 35 minutes-, cacis eeries
succcssively s.nialler, anîd separated by a quiet turne of an heur
freint tise precedling, vas recerdcd et San Frnic.At San Diego
tise wae Lad traversced 5,200 miles in 12 heurs 38 minutes, and pro-
dssccd Iikewise a series of seven waves, cadi neariy corresponding te
tîsese nt Sait Francisco, bsst tise second series stronger titan the first
asîidtisird. In lsciglst tlscy were lests, tise iîigliest et San Francisco being
.4 cf a foot, nt Sait Diego .6. Tise waves ut San Diego could flot; bave
conte frein Sait Fraîscisco, as tliey vould have arrived anuci later.
Tise velocity vitii vdîicli a vive trevels depends on the depts cf the
occan. Tihe secondl and tii serges wcre but repetitiens of the first
wavc tîsat lied rcacictl thec satne po)ints, travellinig tisrougli shallower
watvr. Tise r-clsatiosis basesi on thice data give for thse P'acifie Occang
sa deptîs of fronts 14,000 te M5000 fiatisens. 1V is reinarisabie lsew tise
e5t7iiiiates or tise occan's deptls have grown less. La 1'leco issuined
it et 10 tmiles, Wlscweill ut. 5. viile titis estisnate brings it down te
abouît 2 ises.

Frozen WidLi.-Two deeji '%vells nt Owego, Tiega cotnty, N. Y.,
secîn te freeze in tise latter part uf svinter, sin-l te remain frozen until
Septcmbcr. In tie J ussie formation of Europe, Prof. Guyot alluded
te tise ice caves cemmon in that formation. Ile instssnced oite cf these
caves, 3000 ct above sea, level, about 60 ct deep, whiose bottom vas
always covred wvith ice several fct ia tiickness, whiic stalactites
of ice depcndcd froint tise roof. Tise whele vas a sinall glacier. Thse
stalactites were forinid by wnter pcrcolating tistengs the covering
of tisecave. It ivas nlsù statetl sisaL tisere vas a cleft in the nouittain
not far wust uf 1tiliiamis Cullcge, celled tise Snewhiolc, wlie sqnow mniglit
alwnys bu. fs'und. Simniir ccuîrrs'ncs hll aiseo been roticeld in a
rennge of nsotintaiiis, composed of a porous sand, rock, in Southern Viàr-
ginia.

h. vas rcmarkc-I 1)3 Prof. dgs i iat lho lsad neyer been sable te
flnd ssny large accumulssation,% of ice witii a temperatire nitci bceoi
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tise frecziog point. Ilc vtuld nsk if there veero ssoy such. 1'ruf.
Hlenry s:îigl tisat durisig tise past %visites- ho tard beesi etruck %villa tise
fact tient pieces of ice .vi-ilaped ils a clotis wes' frozets to it, altîsougis siot
one out of tise veral tlsersssoniter. -would go cown to 32. It ssîsîîe:red
front tiais, as front tile old observation ut La l', ito fuid tient
fic ice surroîsîsdissg tic vieille tisrouglsi~ii. tiey were tinusssssttsssg
gascs vies -uon frozen to tise ivoi, lisait xseIlîsîs, ice îîroduccdl a cer--
tain degrce ofcold. Tise tcnsperaturccf a isixtuse cf ice snt slcolsul,
in tlie forait of vine, bransdy, &c., %vais loier tisai 320. lience ice nuit
alcoiol vas a freezing mixture.

IProfesser Agassiz explained tise différent kinds of ice. First vis
tisat produced by fie freczing of tic surfasce of tic water assd suc-
cessive layers of wnter becatls it, a lassiintcdl scîsistose usas,,* lito
tisis bublGies front tile bettora of tie pondî wçcre freqsseîtiy frozer,
and wlsen it vas suisjeeted te thse nction of tie suis tic bulbes Le-
caisse lseated, mielted tise ice :trouîssa tiesea, and rendoed it of no
marketabie value. It volti tiserefore Le wortis visite for ice gatittrers
to cnver tLeir ponds villa ciotls, or sometlsing whlic volti pire-
vent tisese bîsishies frotte rising. Glacier ice vas formed like plait-
ding stone; compact niasses Leing cementcdl togetiser, so tisatien
you exposcdl a largo lump of glacier ice to tise lient cf ticsaiSn it
would crunsise in pieces. It ivas like tie decompositiosi of con-
gloniersite; we land ice sand. Icebergs coutl Le deterni to bc
derived front glaciers, and not toLe tcfie frozon surfaceof cftie occais,
by tiseir cosiglomesate copoiion. 1'eisisis in glaciers becosoing
Lcatvd nieltcd thse ice =esai tisenst, and quai-ried thiser way douzn
te 'wiero tie Leut of tie suit couil liot reacli tIsessi. Tise pot Isoles
ftruied in tîsis ivay wcre sootut covcred witis a t sin filain of ice, but
it was oo1>y dorisig tise protracted coid of iiter tisat tisey wvcro
frozen tlsrougli.

ASTR0OMY.
Solution of lite Aldami Pri:e Prolin for 1857-l'art l1Traz. Dy~

l'rof. llenjamszst 1tcrec.-Tie problent isas for its sul.jcct tic %lotions of
Saturn's Rings, nllowing thenm to e b solii or tluid, cossccztric or
eccentrie, Ilcrcscrved tieconsideratioîs cf olid rings cf issno:ovenaic
parts for a mseeting of tliscMtseoi section, wisen ley u:o cf
fruuiser l Le voldi prove it untenobie. Cao it Le ni-de ail of a imass
of satellites asovoable asaong tseseslves? Tisen tisey oîubt bc lit
continuai motion among tiescascves; revolv'ing: asaoog tiscmselves
about their cosumon centres of gravity, perpectual collisions ere titis
'would Lave reduccd tisea to powdcr. IVe assume n0w that flsc rings
are fluid. Tiscn tlsey rnay vas-y in forla. It vas first Aisoir fiit
tisey hiadvaricdl by Otto Struve. Thse diameter cf theocuter part cf
thse ring is net known to ]lave cisanged. Tise macs- edge is contracting
as it s«eems te sae. Hluygens, in 1657, made it (allowing for tic ui-adi-
aticis cf his telescope) 0.5"' Hluygens and Cassini, un 1695, mnade it
G"; Bradley, in 1719, 5A4"; Hecrschel], in 179q, 5"; Str-uve, senior,
in 1820, 4.'30"; Encke and G;alle, in 183, 4.04". andi Otto Struve,
la 1851, 3.07" Dees itdececase unifornsly? I tiintittis decreaising
more rapidly, and tise prescist rate wiil bring tise ring te an end, in
certain parts cf it, ia about 80 years front now. 1 ýài1 shsow in tlise
meeting in section tisnt tise planet ilees notising eithcr te naint2sis or
destroy thse equilibnium, of tise ring. Tise salltllites tend te maisitain
it in place. Tise ring is not gas; its density îs rienrly tient of water.
If the zodiacal liglst, ho a gaseous ring cf tisc cartda, it uvoulsi neesi
somte solisi parts to &ive body te it. ?lay tient gas Le tic atosspîsere
*r-oundi an issflnity of salal masses rcvolving about ecisl otlscr andi
about thse eartis? M.%ay fitise net be collisions asncng tîsese revocvlsg
nmasses tisat throw down parts cf tisent to tise cartis? Is not tlsat as
geosi a resci-voir cf socteors ais tiscenation? Their insltedl stite secrets
to tendi us te a lunar volcanic enigin; but ssnles sonie luoni volcano
pointesi expressly at tise cartis werc put in furlous operation, sucls a
bombardaient coutl not ]ait tise eardes vitla one in ters tlsoussnd cf
its projectiles. Prof. Pierce is inclineil te slopt tiiisspotlissisç. Tise
action cf Satura vould tend te bring a solisi iulflemibile ring against
itsCIL.

Dr. peturs vculd concludse front thse data of Procf. 'Pierce, tîsat tic
cataclysia cf tise contact cf tise ring voltl occur about 1893 insteasi
of 1035. But Struve lbas strangcly ornittei tise observation of lkIes'cl
miade vilthe iecliometer, a more accurate instrument titan tisc filai-
mnicrometer usesi by Struve lit Dorpat, ansI by Enckce and Galle nt
lierlin. By using tisese data tIse tiie wculsl Le rcdsced se tîsat tise
proscrnt generation mnay bopte te sec it

Prof. Picrce thouglst tise data toc imnperfcct to use in a calculatioa
of tine. It dotlsauet appecar certain tisat it is aot a vibration whicls

wsll go cîs ils dite tuasse tu recusie :tgssits frus tise pîssiiet. îBot cf tîsis
ire cuits as yet cbtisi 180 e-tidelscc.

ons liée .Asteroid Jlilmn>t. lisj P'rof. S. Akssser u: sest issas4-
tcrly u>e of CiMissssst:sstial euiderict of a delie:ste installe. P'rof. i-
.enier ]iss a-ris esi ut iisnot a ccrtasisty lisait is thýise bl% ieis sil
Msars nuit Jupiter onsce s-csolvcsl a lsl:sset a littie moîure tisasit 2.8 tinsie$
ais far fi-ons tie Sun as our esartîs. Tise cjsssstosissl distssctyr mais absout
70,'000 ises, Lut tise lisolsrdissseter ossy 8 iles! It lvais isot sa globe
Loto nt'sfer-nssy a die of a tisichusess of' ouiy 1-9I,000 of its, dinoicîci-.
Is tinise cf revolutiossvas 3.698 doys, eay 3 d:sys 15 isours 415 mnutes.
Tise iîsclisiation of its orbit to tie tcliptie )vas abiout -10. Itin;et o fate
tieat sssiffist bave Leris anticipated fi-oni ro flaine il boudy, vudsirliîîg ise
furiously, for ifs msotin on its :amis uns 1-1ti of its veliiJiy ils its
os'bit, ss,2,477 ises per isour. It Lssrst as grissdsýtsxscs ait ly-
v'iscels boicitiiaes (Io. li'e have foulait Sà fragosents of it ssd cusit
tison astcroid.4. Misen it Lurst ,claie psarts woec xnovisig 2,477 isuites
lier heur faster tisaiscIs cenitre did, ansit soute ais intacts slowsr; tiat
is, sonte parts ioved 4,954 msiles per Isour f:sster tisan tic otîmers.
Tisese de!!criiscd a maucIs larger orbit thisi tic psl:net diii, nsd tIse
place wlsere it burst voas tîseir perilselion. Otîsers describesi a siialicr
ci-Lit, Isecaiuse tlsey lcft tisent point illta a diiuiislscd veiocity; it unas
tieir aislelion. Soie lew above tiseorisit cftise pInnet and liad their
asccnîliog isode. Otlsers Icw Lelow, :andI it iras tîseir dcsceoding ode.
Tisey scensed to go alissost isi pairs. Ture vrent vcry fer out of tIse
lakiste of tie cssit, se tient tisey pass tic lisîits of tise zodinc, snti it
is fotunsi tieat tie ascending node cf 18 c'srrespotisl neanly iritis tisc
deçcenuling reste of 17, so isearly cross iccre tisey dibtributedl. Andî
tisin as vras tise planet, it tend isot coolcl se saucis nt tic timse cf tie
e'xplosion tieat nonse cf tic fragmnts couldi assume a sîsîerical foraes.

Tis passt' plceirs frs tahofîsisl.Tiareeor foir indcpensicsst
processes iesc lista] for tisis, nuit flic3 :gree4si rprisiisgly. Ileinter-
poitcd it as a lest tersn iii ai geonictric secrie.q, fronti Marsss te Saltairs,
for tie fis-st apjsroxinsontioss. le coosp.-rcl itirit S:stur -nî Jiupiter,
and vides Mus-s aîsd Jupiter. lic fourni îi!seso a lilanet viosltl be
droîssile offil ic se cces-ive coîslisg nd cossts-.cting of tie solar

Andeîs sîl ie comspared it, orisit for size anuit ellipticity ilta tisnse
of tie asteroids. Soutse of tiseisi gave solutions very fur front tIse
avera.ge. Rtejecting tisese, tie otisers coincidedl witis previouits dodlue-
tiouîs nuit uvitîs eacîs otiser surprisingly. Ifs dny lie fasund Ly Nirk-
iWoedl's assalogy. Its ecquaterial diameter was tic restait of tue- calcu-
lestions, osse cf whiicis sould inevitably give a result too large, and tie
aller toot salait, in aIl cases i-ser tie planet, did isot explodte nt its
eqisinex, uiscn it wcoldtie b exact. Tisese nunsbcrs u-ere 7,9,425 :end
08,040 miles. A just cosipanisea gave 70,4170. Bhit vite can feîiow
tisese =tecntations no fartdier.

It is cusrionss to sc liow tise Iistory of tîsis puinet verifles thse tlsecry
cf La Place, tient a lisaveniy body inust Lce itiser nearly a spisere or
a dise, and tieat tise latter muost Le ssnstable. Andi tîsis remisisicî
P'rof. Alexanoder again to aillade te tise eatil's rnsg-tse zodliacal
liglît. lie bail long bec» convincesi tient tise mcson coutîil net; Le tic
onily satellite tisrowsn; off by our planet ira taking on its present forai,
but kiseir net where to look for tise i-est. A more careful calcsslations
cf tic data furnisîscd by ti ecv. 31r. Joncs, tendi given ]sien for tie
dianicter of tise ring 17,000 miles, -anl a tume of about liait a <loy for
rotation. Andi curiously enoîsgi, lisaf a day unas tise tinie tieat liail
tacon assigisesi Ly a previoas calculation for tie revolution of an
zacrolite round fic carta.

Soins R led F7amr,,.-P'rofcssfors Allexindier andI Henr-y irere observ-
ing togetîser apon titis pîsenonsaenon. It is 00w settîcil tient tîsis roI
liglit cones f-oas tlis e îge of tisesune, nd caon Le score only by tie nl

of peuliar cclored liglit. But using a large Fresnsel lens, andi tsèrow-
in, tiel. image two hacihes in ilameter on iroosl, i leook- fire, aîsd bc-
Isolai in tie soke 1 saw ti ed -clames cf tise sain ws scias seventet
years before! Andi etrange te sa 'y, tlscy u-ere oniy visible in tise glass
wisicl slsowed ticse -i flame iii tise ss. MiYen tise ove laccomes liresl
lsy gazissg on sriliît, site ligist, tie flame cf ai ossiilie is invisibsle
tiîroîsgl ail tiser sci-cesîs isut tlint kinsi ; iii tisnt it is criaison. It is
probaLly ai tuLjcctive coîoring existing iii tise ove, andi is ti e-tilt, of
isite ligi.

GF.Oi.C.Y.

(.'rapiolu:c.-Prof. James 11all gave some notes lspon tic grilses
Grsatolitius. Tise genus G-aptolithus indites 0,1w about ten species
of fosîsil rensains, ost cf wisics sare ANmcrican, andi cf soumc cf wisici
Prof. Hall bas rccntly fosuas Lettesr -pecimeas titan ever before.
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Tiiey sirc comîpuîîl sîiitimis cf tise fiiiity hir3 ozua, flie teiîcbt t3le
of tise diatâ Mciiisse. Tiiey eîs it îl a Sit cf raiiiss finisse
ajpiiresstiy coveresi lis %% Isle or ii part, %ille a kisui of iveb, ts as te
resenibte tise gays si ulhi of a paratul. But tisry (Io faut radîiale
fronts si casie, but flous tivo endis oif a lisse by )it*urcatiusi or~ tsi-
eisotosssy, bu uis te prebeive a bstsstci:litiiissssetry. Tlise bepcarato rays
osiiy hsave gesserniiy becîs otiservei, gviii have bes referresi te
Celilsailopodaa or Rifainti. Tlsey îpliearesi tu Le tubes ivitis casse or
tire roivs cf serralsires oit tisoir cîlges. Tise l>rofe2sor noir rcgaîrds
tisese isetises ais ecdi a piart of :a sissifle animial, ani tisai -t..cre
tîsero is but cinq reir of >erratures vibible, it is becaube tisey are
se fetitet as te bside tise caser.

Prof. Agussis tîsosglit lise case befuse lss a goot exasapte of tlie
ifficîiities %iîlsa uliiî tise fobAIl zouiogiblt lins to contessi. %V ho
iroutit ever niakeo ut thse struscture anssitue ef tîsis botl (tise pisra-
soi) 1>3 fsilisai; oray iigle sticks of cise? Tise difficssity is gre:star
liti a cosîspousîit :îiimal, fer if a hllais bubstittet tise taivs tisat iscil
a rsasiussity to.getiser foi- tic l-î3.siolegieail laws tisat prevusil ii tise
Isussan systesîs, lie ivouli go iîdeiy asti-ny. ButI Prof. Agasissz liaid

met sossseliig vcry liSec ste Grapîclitisis ansg tise mîarine astilissais
of Key IN*st, furiisieit Min by tie Coast Survey. Ansd lies-e ie
fit a furtiser instasnce of tie fsct ftisai îscieîst races, extinut iiits
Easterns [esnîisptseîe, are utiit represeiiteit by a feir speeles ai tise
Newr Worid.

Tise jjaurai es Terre.-Professor Jaunes lIaItl gave saene niecîssît
of tise Geologi of N.ebraqlka assd lise Mîausvaises Terres. Tise couisit-y
on tise Uppei 'MissousriBvrNbak-i saisi, liait bein knoilseu
ta us for i.îsy years. Ustit d-tsis a fcwv yeurs tiast our hinsiv-
lcitge liust beesi deriveil fronts Le%çis assi Clark, Nicoiay assit sossue
otiser3. Att tite liait breulît speciuilesîs front Nebraska, franci %rliel
ileu latiarneit tisai for -a gi-cut, distasnce :tien.- tie Msisbouri river,

beg.innissg ut tise asoutis of tise 1latte, anit cxtcsihg severraloguis-
drot salles nortlseriy, tisce -%vas a trtnccoits fermin, tlic iiis
usrosnuiiest, fâssils cf wih %vere Ansîsessitecs assi liacculites. Ail1
liait siiotvui tis ibis existedl ii a iargety itevelopeil se'i 1e, but ivitis
Isle exception of NicoiaY, lo ntleiilt %ras saade te estabilî '.ib-
dlivisionss. lit 1817T ire liait fur tise fi-at Illsso a publisîsit notice of tise
existensce of an extcensive tertiary forsmatiess ii tisat region, givesi by Dr.
1'rout, ofSt. Louis. Tisis ur:is, hsoîeverto tie est of3tissouri. Sub-
sequesstly 'Mr. Cuhisertson broigbt collections, undt Dr. Owren itirccteîl
Mr. Evains ta mnake coltections, fri-sa wibicu ire bailt a pretty good
knowléadge of tertiuiry aundit is isanamla. 'Mr. lialt's principial eh-
ject ia nialiusg collections iras net t0 maine iiscoveries of neir sipecies,
but tise insvestigationîs of Dr. Owen it nlot teit us irtictîser tisero
irero dtistinîct formations or net, and mordorver it seemed an imiser-
tant coissideration tisai thse fora corrcslionisag to tise sincient faisu&
sîsoulil Le inoiru. Tissait ias fuet nccosssilislied by tise expedlition,
but ire làid aitosse more itetails uritis regard te tise tcrtissiry ndi creta-
ceesus formiations. In tise ieiglisorlsoot of tso saouls of tise 1'intte
tise cnirboriifcrosis formation terinateit. Panssing rip tise 'Missouiri
ire foînîl tisai tise carbosusiferous passeit into cretaccous. At tiscir

jiumdtios iras -a sauuîtte wirîci îiglît îucrtsaps lie eIder titan tise cre-
Isiceou3. Upoîs itl ay a bull' calcaiseoss rsckn, iriicis uould mark like
elsalin, contnsnseg seutes ani jaîrs of fuîe.Above this iras -a gi-ont,
tlsickuis of clays mmicli cositaincut unsts of tise specica% tisat liait becîs
Lrouglst freina tbis part of tise cousitry. A tisinner Lest aborae tie cay
iras cisaractcrizct by a large bacutites. Tisose suibdivisions extoueite
oacer tise iresternu cousnt-y, asit ire land yct te seck tiseir cisaracteristis;
foassils. Tise specbes nlreaIly ulescriboit alrenady sîuncunte4l te betuveesi
tisirty ansi forty, and lie liait -,bout an oquiiahutuusbcr of neur species.
At a coasiilerahle titausce ircst of tie Msiuesuri ttîe cretinedous bess
bcgan te ci %Iig litîy te tie uret. Abov the Led clsaractcrizest by
bacustites nuit SO miles west cf tise 'Missouri cemmenceil tise tertinry,
at fi-st centaining ne foassiis, but about SO muiles fîurtise on t.!ere
irere patatotiieriia ant foassil turties uriiiin twenty feet cf tise ci-cia-
ceeus, :sitiougli tise tcriry saeaser tise river iras 530 or 60 feet bsigla.
Tiiey coacîsudeil, tserefrer tisai Isle Lests wero unconfermnable, tise cre-
tacceus itipping westirarit and tise tcrtiau'y heing stepositeit hiorizonu-
taliy ispen il, s0 tisa tise =t5crm tertisy bc-gan te bc depesited whtca
tise western was aircaîly -"a0 ect tliick. Tiso mauvaises terres were
'ormcit or tuis tertiau'y exteneicety tcnsuîtei. Tire neir sfaecies of
muirallais liait Leen itiscerereit, one of thiscua llicît ta tise mnusk itrer
aund tihe oatici a imaLt1 cusiniveroits assimai. Ilc iras intebtctl te Nlr.
Mci ait 'Mir. ]lusyqle for tise speciscas 'wtich lie exisibiteit. Tise
shortest tci-m lu estiress tise cisar.&cî.r iii Nebrasika wis tu 3ay tisa it
mas at perfect desert, inîcapable <,f euppurtia% mcn or s'ainsalî ciccit

in a nti.grnfcry c&ilitiùis. Tite c~fsle agne i tic qýlii1 wilth
tise grai.s., nis wents awa3 s l iis îs,îr -%%lit il it vens galle, :' îîd tlic

lîssiasis iiw ticelas. 'l'istre ivsis isssiost sic %voeid; seille few
.Isruiby viioiail <a cottus-uw'il :a fuut, ii diaiseter -.vs allways

kssoii :as tise lei, euttoii-%vutstl, undl zssîw tint it uças golfe tile plasce
,çis btiti casiiid Blig Cotton %N'ouîi l'sss. tire Nater vras ravely
fiet iitii. Tisere uvere oecassossitly >utile sîrissgs lis tise liaeulite
forsuatiais içliisI commenceit 75 msiles iwe>t uf tise Mibeouri. Tito deep
dlay beneatis it ivss aissost isas:le. lit tise siîrizs it ivsS .1natalmc,

niti ici tic singusiser tise clay craicet so ass t0 drsmr out tise roofs cf
vegetatîion und îietroy il. Alonig tise bottossîs uere occsisonaiiy as,
little geoit sali, bsut it %vas flot Vaissabie. Thsis ciayev soit iras irk,
hut flot ivitis orgassic r.atter. lie bsail scesi ii 3i. leek's notes tisnt
ssîgit, :fter iiglit bc %v:is coeliic te camsp %vitis bitter uvater, SIuîC
beuil eut tise isses to patiser -a fev .ttnisfetl %viiiows or cottosî-wceiil for

fsre. %lost orftic uv:tCr iras issslregsîatedii itis balisse ;sîri!
anî as ail tise wnter ii tise M:surnibe Tesres contiitsii Sssl1iste (if
hssrgsesia, tlie p:rty ivas cosîspelicîl to sablssit tu if.- mseuticina:î c'iects.

Sotilt%:tri towarsi tise l:îtte %vas se b etter i:sssî but litile %wooui.
Kass,,:ss iras msatchs like Nebraska. unsd tise chasste 'stas suds tisît in il
gre:it part oif tise territery it wîusiii bo dcitîjait for ' " Enuslansi r", si
to eibt. le kricew tis:t Nebraska iv.ss a siebert, assit vresalit ressnat-
for ailtihase to conte. [Miss cssrse or is:rressssss dot, flot :sppiy te
settird portiosis of Kansas. Tisey asre c:srbosiférous.]

On the 1>oiisiiiieq of G ranite hy I)rjrinq Sand. Bil jr. lin. Bliake
-A bisontp; par ons tise cutting «::eîl pjlJzig or g'siito by irv,~
.- uad ii tic Coloradio Pass, iras rendl iy Mir. Btike, -riso ish5i
specisnc.ns ef tise grosives -lait cisssssd, -as iveil as <s s ;e potisîseil sur-
facee of tise rock. Tise ivisele susrfasce or tise gransite ii tise pss, lise
sasl, iras cuis ic îsg assit beautifisi greoves, %isicis l1ii a fille poli-Il.
EVeis quartz. iras Ceit swsy ansdi hihletiy tise isscessant -actions of lise

!znii. Garîsets iisiedîiei ii fel-ihsar stoîsî out asni protecteit aiis
fceiîisiîir lIiiiiî tlesss. Tito littie issîger:i orf solse t::èis tîrcilcet1 ail
1î-inted tlu :i oi-'tas5t avest vn tsssîl issg tiioigik tie pa.,s. Titi.,
grooî sss ands' jioli.iig inigist lie !4etit sus ait iiarts of tise ,tcsern uiiere
tisere %vere rocks ta lie icîrd sisn. 'Tite piii.as sut tike tlat of
tise i:spiîi:ry, bsut siiokcît msore as tis'sssgii tise rocks h.i ben oiilîi Ur
varsied. Soisir of lise greovisig :ssi puiiiisisg uihici hsuit becîs
ssscribed to glaciers, nîigist tîcrslàib fiei seferreit tu fait.. caîuse.

Prof. Agassiz' 's.id tisat lie iras îîarlicsstarly inîcrestoit in tisese plie-
sboniena, sisîce lie ist itevoteil su sisassy yc:srs ta tise siîudy of tise ffla-
ciers. To kssom tisai tisere ias asiotiser sortes of pliesoissela ssiiiar
te tise glacial w-tas î'ry iîstcrcslisg. -sisit suggcsîeii cautionin a scribissg
nasy3 apparenst, lil:eninson to ciliser lise osse or tise tiser caisse. Ite
iras piteaseit to !,-e tinat sie obîjectiosn liait ticen inaîe Io tise posb'ibPlty
of glaciers tsnving proîibsccit sisail-ir pienossienia, .tts:st tiseir ex-
istcence iras aclsiowictlge(l by Msr. Itiak. It bec.sîe sscessslry te
itistisîguisis thse tiro sets of plscnoacssla. Sassd ii entler t0 lie me.!
caver i4CIL surfaces amut lie of vrr sîearly unsifori .7e. Notaiv l a c
glacier ire land tiro difrèressi pissoinenai isreucel Ininsltineoit
one iras tise poaistissg e tIse surfaces, assd Isle cisler -.. grooving .
scr.-tclisigpro-iuced by tiselargerisis:sses ofrock lis. , glacier. Tlsesc
feansures irere ce- - iniy scificient te lsîssil betirceis glacial actin
ndi tise wcarisig uts currents of sausi.

Coal Fidis a. :Iiscssri andihiîns.lrf l 'a expresscîi :sn.
opinsion tîsat, about tiirce.fossrtls of 'Missousri * 1 Illinosis ci.:.i
fieldi; sarkeil oît ::Owesn iroidlî have to e iIs offc il tIe mnal), :a..!i
its pîlace siîppiiei by siltisis, *%viti ils isest:isncrsss, obl'onassî, andi
ther cisarncl'rîsts, fossiL,. tie hisal seci icirer sîiluriai us1 ssl îîlper

situriau fîsssils caver largo arcas or osrcsi's cc-ii ficits. le sssip'o" I
most of tiaoi c tu be outlaycrs resîhi;t, ii battus, asnd liiîing usn con-

isctien uvitis uacs situer.

Geolsigy lt *tllatrlca.

Ani AddlsZi s~i de.!ieereiZlîsefore the .Apiericauî Astuciatioîi fir f/sc îIttauirr

Msent .îfScciice, ceçcnild <il 'rvcsilaice, I5'Aud<4ind .liiîsf
17114, à e-3c,, &Y' Professer J.%- 1- 1).

In scectiusg a tapic for Ibis occa'sion, I bave flot lcsu %istlioît per-
plexity. liefore -in Association for tise !slau astof Scieic--
Scienace in ils3 ide i-a daîisccîîsse os% lise 1.rugre-s of scicnce

Asacrca fur tise pa5t, yenr vroilit eenl legitinsaito. 17 it is a fact, t'

iroulît maho a vcry sacagre lut. Mî%,reuxr, il le , matchs te il,:r
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of any one to ronîn over olliers' territOries, lest lie ignorantly gatlier
fur yoit îîioiUs %vcds. 1 have, tlîercfuîe, cil rsoli to col]fillo 1113self to
a sîingle topie-thît, of Geology, and 1 pr-opose, instcad of miniply i-
viiig rcent geological pajiers, to restriet inyself ta sonie ofthe gen-.
crui coniclusionis Ilînt Ilow fr-ontfict researclies of Aiiericait Geologists,
andI tlt bc:iritigs of the fis or conclusions on geologictil science.

1 shali touch brielly ou file several topics, as it is a subject tlint
wvould nàore ensily bc brouglit, into flic eanîpass of siu heurs Ilian one.
lit driig conclusions auioîîg contlictiîig opinions, or on points ivyliere
no opinion lias beeri expressed, I shahl cndeavour to frcat tlic sulject
jaiîl flic vives of others iii al fairiiezs, nnd shall bc zatibfied if thoso
',ilo differ froit mo blhahl acknowlcdgc Iliat 1 have hancstly bought the
trulli.

lit tlic fi-st place, we should have a ecear apprehiension of tlic intent
or îîni of Geolo;giczil Science. It bas been often said that gcuîogy is il Iîîs.
ivry, the records of %viichi arc in flic rocks; aîîd sucli is ils Iuighest de-
partnieni. But is tlîis clearly njîpreciatedl? If sa, wliy do wu finid
tesxt-bookg, cven tlic higliest iii authority in the Englisli language,
wrrittcit back-ecnd faremut-like a histi-y of England coniincing with
thle rcigit of Victoria ? lit liistory, the phbases of every lige are dccply
rooted ii flic preceding -îid iîiîîîately depeuident, on the whlole pabt;
tlîerc is a1 literai uîifaldisig of cvciuts ns tinie maovcs on, and Ibis is emli-
ncîîlly ti-uc cf geology.

Gcology is iîot. sinîily tlic science of rocks ; for rocks aire but inci-
denîts iiiftie carilî's luîstory, anîd niay or any îîot ]lave becl flic sane in
distanît places. It ]lis ils more exalted eîd -evea the study of thle
pîrogress of life frontî ils eut lie!t dawva to tile appenrance of nmzin; and
insîea(d of sayiiîg tlî:t fussils -i-c of use ta delermuiîne rocks, -.%e slmauld
i-fflier say tlint rocks -ire of 11ise for tlic di:spla-y of filc successioli of
fob>ils. Putlà ,t.îiiteiits ire correct, but the latter iý the fuîîdainental
trîîtt of tlic :sciecei.

Froîuî flic pro.-ress of life geolagîcal tinte derives ils division ilîto
Ages, ns lias hîeit beautifully exlîîbited by Agassiz. ite successive
phamses inic u jrogrcss oif l ite ire tlic great >teps in thîeearîlî's Listorý.
%Wlî:î if iii olle counitry the rocks in:îke a1 consceutive series witlîuuta:isy
inarked interruptionî bctwecîî twio of tliese gi-cnt ages, vîletliere is a
break, or canveiîieiît stnrhiesg-painf, iii anothier ? Dites titis atler Ilue
actîiziîy of flic ages? It is oîîly likao a book willout, cbnîtcýrs, iii oua
case, sidwtiabtayscimsi îole? Again,wlait if thecevemîts
clinractcriýslîe of -ii'age, tlint is, iii geology, te races af plants or itni-

tm:l-p earf soute estent in tlie preccding anid following ages, se
thunt tley thius blcndw~itlî one anollîci? It is but an illustration0f îLe
principle just statcd, tlint 2'ùzn is <n-agcs bave fLeur progressive
ilevelopertnt flowing pat-tly out of carlier finie, and casting tbeir
lighifs and sbadows itîto tic far future. IVe thîus dislitigiislî fie liges
by flic culmination of their gi-eat clînracîcristies, as we would nmai-k a
htave by ils crest.

Divisions of limne subordinatc f0 flic g-cnt, ages will nccessarily slepend
on revolulions iii thle eîrthî's surface, niarked by an abrupt transition
vîîier iii tlîe orgnmîic remîlailîs of flic regian, or in tlic succession af
1ocks. Such divisionis are nat mnîersal. Each continient lias ils own
îeriods ai epaoclî, anid flice geolugisîs of New Yoi-k anîd allier Sutles
have irisely reao.-iiizel f ls faî<irgmdîgEnropen stages or
subdivisions. Titis is as true a principle for fic cretacenus aiid teci--

i-.as for flimc Siltiriimi niîd ]cvanina. '.rie usurpation af Cromîwell
madî,e an epoch iii Enfflîsh ianunls-not iii flic Frenchi or Chinebo. IVe
shiuild study eau-efiilly flic records before ailinitting thnt.-miy pîmysical
tenlt lit Ainrica wsi-l conteiilipoi-ncoîis ivith one in Europ.e. Tite

iii in geological liistoi-y is inic pLrîiogre2s of life, amnd il. fie great
îîhi.vsical causes oif clinage-miat in flic succession oif rocks.

1T'ic Ocological Agee, ils laid Juin li Agassiz aire lIfol ia
1. l'he Ayc n'fJ.#3hee.-ncliceii, flic Silitrian nnd Devonian. IL. Tita
.lqi- of J<tZm-uircngfront flic Carboniferaus thromghm flic Ci-cia.
c-is. 111. The .19c of Ilaulalj, or the Tei-tinry andI lost-Tertiai-y.
11, Ile Aye oif Xan, or flic recetît er.i-fislîro being rc;:.tied as flic
li;glsebt :îîîd ciai-actcristic race of flic fiit tige, rqîuZtics of Ite second,
Un.l momnis of flic thîird.

More recoit researclies aibrond, andî nîso flic investigations of 'i-.
al ia thîis country, have sliown tlmat flic supposcd fisha reinauns of flic

ýSiiiirùin :ire proi-blV fr-agmntfs of Crustacca, if we exccpt tliose of
certainî bemls iicai flic top) of tbe Siluriami; and liexîce flic lige of Fielbcs
properly lieguns itiflictu Devonian. WiVL:t, thoen, is thie Siluriani? It
is pi--ciiîeily tlîe Aor. Of «MOLLUSCî.

Uldike tlic allier two Invertebrate Snb-kingilorns-flic Railie ad
Artictîlate, 'miiel also nppeir in f lic eiîrliest fossiliferous beds-tho

olîscan ib-kingdlom is brouglit out in aIl its grander divisions.
Thîcre i not siniîdv flic type, lut flic type analyzeml or unfolded in uts

several departinents front f lic Bracliiopods anti Iuyazoîî til ta file ligb-
est group of' lil-tîe Chîllil.Aiid aiiuoiig fieso Cepllopomîs,
mltliotgl tliey îîîny ]lave beciî iiifciior iii gradle 10 saoine of Inter îîeriod.t,
tliere Nwerc splecie6 of gigaiîhic sizc-tlclie ýhi- eicliiig, tile lcuîgthi ai' Icl
or tincîve feet. 'flic Situriaii i, tbex-efore, iimst appi-oprialely slylcd
flic 3LmCA AE.

Tie 1>nkeuzoic Triboliles incie tlic lowiest aînang Crustmea, and
Crtisttacea. rank low nong Articulates; inureover, Crustacca (nd tho
Ai-ficuîlata in gencral) did umît i-cadil their fullest develapuient unitil flic
Iuin E-a.

Thei Radinta wero well repi-est.nt cd in flic Silurin pci-iods, but, winle
inferior lu tlie Miollusca ns il Sîî".-ingdtni. omîly flic Coi-ahi and Criîîaids
-the lower fuxeil or vegetýable species-mîitb rai-e exceptions, occur in
the Silurian or Molluscaii Age.

Viewing flic lîistory, tlonî, zoologically, tile liges arc, tbe Age of
Mallluscs--of Fislies-Of tpie.-fMîil-f Mali.

We niay îiaw chanîge tlic poinît of vicin to tile VegeQtable Kingdoiîi.
The liges Ilience inîlicated 'vould lie tIi-ce-

I. Tite tIge ofl or ai-Marine lIants-carrespanding ta flic Silurian
and Devoniaîî.

Il. The fige qf Arojens, or Flowerless Trees-tliat is, tlic Lepido-
ds'adra, Siyillarite, nd Calantiîtt-cor-eslîandiîig ta tlic Coal l'eriod
aîîd the lernin-a nai»o first îîroposedl by Bi-onigmni-rt, nnd wliich mîîîy
stll Le retained, as it is far fi-ont certain f lint flic Sitsillarhe- aîîd Cala-
mites ni-e inast iîearly rclaled to the Coniferoe.

111. Tite Al.e of Aniosperns, or oui- conion trees-liko flic aak,
clin, &c.-be.-ianing ivilth tlic Tertiary.

itie interval betiveca flic secoînd aîîd tlîird cf tlieso tiges iii occupicd
nîainly by Coiiifei-e, fluc piiia tribe, and Cycadeze, flic truc Gyina-
ajI., A.!§, Species of wuihi iere alindant in the Coal pol-ioil, and huave
cosîlinueîl coinînioli ever since. Tîte Coiiifcr-c, iniiuesiinpliciîy of their
floiners and ihîcir îînked seeds, ni-e ncxt akîiîî te Ihti cacogens, or iloiner-
less trcs. Alhhiugh ii flIs-tuai a1 flowverîess vcegetaitioî-far flic 6up-
pofeil rernaiîîs of tlowei-s observeilli-ond hlave beemi receîîtîy refer-cd te
uuidcvcloî,ed leaf buds-it appeai s frai» flic observationis of Dr. Newn-
bei-iy, tlint there inere truc flovrers aver tlic Ohio prairies, ampai-ently
nioiiocoîyvledînuous, and related l tîufli lily trille. But ua pains or- ime-
miocotyleiious hi-cs lis--.e been found liere.

Couîitiming tile results front tLe Animial and Vegehable Kin.-dornî, wo
slîoild iîîîroduce tlic age af Acrogens, for the Ca pet-iad ani Perinian
betiveenl flie age of Fishes and tho age of Reptiles-a space in Urne
zoologicaîly accupied by the ovet-lapping of tbese Iwo ages.

The order tilon rends: tlie aga of Miolluses, of Fishes, of Acrogens
or Co-il Pîlants, of Reptiles, of Mammnals, of Mn.

Tite lunuiits of these ages ai-ens distinct ns listi-y adiaits af; tlîcir
blendings inliere tîîcy jain, and tlic iîtcipient appearance of a type ho
foi-e flic age it afleriard cli-acfci-izcs fully apeus, arc ia accordamice
vilh princihîles alrendy cxplaimedl.

'fli reality of prog-css from lower ta bigber forais is not io
slî-ongly ina-keul in thuese ninies pi-opcrly alphicd tîînn in tlic rocks. If
lîecafter ninlats, reptiles, or fislies ai-e foîîitd a littie lainer f han noir
ktown, it 'mdli be clîangiag but a sentence intbe lîistory, Lot tbe grand
idea nhmich pem-vade.3 il.

A thîeaîy lntely broagclîcul by anc whîose recent death lias causcil uni-
versaI grief f0 science, supposes 1mai flue iteptilian inas an lige of ditai-
îisliued life bctwccn flic tira extreines in tiae-the Paloeozoic and Mutin-
aîaliam liges. But in fadt, tino grand divisions of ninmahi, the Molhits-
caît and Rtîilian, at thîis tinte i-eacb thicit- climnax and begin tîmeir dle-
clhne, auid fIais is flic earliest instanuce ef fluc bi,-,est culamination of a
gr-amnm zoological type.

Preccmiling flic Situm-inn of «.%olluscau Age, tliere is tLe Azoic Age, or
age itoiot aiiiinal life. It iras sa namced by Murchuison and De Ver-
nceuil, aîmd fi-st recognised in its full imîomtaiuceand fom-nlyaniiounccdI
in thuis counfry in fie Geological Report 0f'.%cssi-s. F-osternidWhîitiiey,
althouglî pi-eviousl3- adnitled as a general fact by raost geologists.

It cinir-.ces ail flic lowsest rocks up ta tlic Silurian, fur tucli of thmo
loinesI granite caniiot bc cxcluiîed. Thue actmal absence of aninmal lifé
ia tlie so-called Azaic Age in fuis country is rcadcred highly probable,
as Foster and Whitney show, by flic fact flint many of Uic rocks are
sîntei and sandshoaes, like fossiliferous Silurian rocks, and yet bave no
fossils; andi, moreover, flic beds on titis continent wc tmplificd ansI
fohiîed, and la a gi-cnt, exterit cryshallizeil on a i-ast seule, before flic
fi-st Silurinn layers inere dcposilcd. A grand revolution i lîcre indi-
cated, appaiutly tlic closing event of fluc carly phiysical hitai-y of flc
globe. As plants m-ty live ini wnter foo liot or impure for animias, and
moreove- since MI nature exemplifies tic principle hînt flue cai-lb's
soi-face was occupîicml with life as soan "s fitted, ail -will flic higlues
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forins tisa conditions of' tle tinte allowed, wo Mtay rensonably infer tuit
thora ntîîy hava been in Azoje tintes marine plants and plant ifusoria,
fartas atdaptud te aid in the c.,rthi's physicai lîistory; aud tbis vegeta-
tion iay have long pr-ecsied aiinal. lifo en tho globe.

After tiseo gottertit rcnî:îrks on lthe divisions of geological tilue, 1 naw
proposo ta take up tiso cbaractcristic tentures aud succession of avents
iii Ainericani (ieology.

lut the outset ive arc struck witla the comparative simplicity of tbe
Northî Americau continent, bath in forîn anti btructure. Iu oundine il is
il triangle, tiso simplest aif mathernaticai figures; in surfasce it is ouly
a vast plain, lying between two usounltain ranges, oue on cithcr border ;
lta palcsin froui Labrador ta Alabamna on tisa cast, te Rocky

Monan ntis west; aud on its contour it bias water, cest, wreit,
Observe, toc, Iliat its barder lieigliss are proporlionedl ta tihe size aof

tise oceanq. A lufly chaîn borders tîlîoVitic, a loto one tisa narrow
Atlantic ; whlile te smait Arctîc is fisced by îto proper mouniit range.

Titis principlo, tlîat tise isigiest inoutains of' tise continents face tise
largest oceaus, is af wido application, aud luniocks, many naysteries in
physical geograpisy. Souths Anierica lies betiveen the sanie aceans as
Northî Ainerica; il lias its eastern low range, its western Andes; and
as lte omas ividen sauthward, tise continent is there pincied up ta
aliost a narrow usountaîni ridgec; il dîffers froun Norths Anierica in hav-
ing a large expanse of' ocean, thse Atlantic, an tise north, and correspon-
dingly il lias its nortliern mountain ridge. The world is full aof such
illustrations, but I pass lisens by.

Titis siuapiicity ai' ocean bouudary, aof surface fealures and of' out-
Une, accoutits for ltae sinipiicily ai' geolagical, structure in Northt Aute-
rica; or jvc nîay siake lte wvîder slateiîîeit, tlîat ail tîtese qualities are
saine way connecled wiîis tue position and exteut of' tise oceau, tisey
tieeming ta point ta thse principle tîat tlia subsidence ai' tha oaei
basins bas delermined te continentail i':tlures. Anierica bas tisus ta
biiplicity cf a single ovolvcd result. Europe, on the contrary, is a
worlii ci' camplexities. It is but cita corner aof tise oriental continent,
jylticli includes Europe, Asia, and Africa, and wite thse ocean bouîîds
il on tlîe itortit sud,%vest, continental lands eclose it on the seuntit and
cast. It lias ever been full aof cross parposes. Ameriesu strala oi'tCi
sîreteli front the Atlasntic -nest beyond lthe Mlississippi ; and east ai' te
Rocky Mountains, it lias but ana proper iniuntaiu range cf later data
tîtau ta Silarian. Europe is mucît broken up juta basins, nîd bias
inonntnins cf aitages; aven tise Alpis ud I>yreces are as receut as tisa
tertiary. Tbis videO cantrtust nccounts for Itho greater compleleness or
gecrality aof American revolutions, and the more abrupt linsits aof
pcriuds sud clearer exhibition af i' muy geological principies.

The gealogical, structure oi' tisis country lias beecamade kuown tiirougs
lise corsiilîud rescarclies ofai' largo nuniberoai investigators. Tisenanies
aof Inclure, Sillîmait, Eatout, tend off tue rail. lHitchcock, tise Profes-
sors Rogers, the vreli-kilown Geologist aof the New York Sarvey, Owven,
Percival, 'Morton, Conrad, Tuoniey, and many otiserà, ]lave coulributedl
ta lte collectcd results. Yct the systeîîî may be said ta hava be%?
uîîainiy laid open by Ilîrce setsoai obserçer.-;-Morton and Conrad for lta
Cretaceous aud Tertiary, lte New York Geoiogfists for the Pal-etizic
stratn.; aud tise 1roi'essurs Rogers fur ltae Carboniferous beds snd tise
Appaiclians.

Te succession of' Siiorian and Devanian rocks ln tisa State ai' Noir
Yenk is lise most comiploe in tise country, aud it vas well for the science
tlîat its rocks were so eariy stullied, aud wit suds exactness cf detail.
The final dispiay ai' tue Pal.contalogy by Mr. Ilait bas given great pre-
cision ta tise fants, and te system bas thereby become a standard ai'
consparisaus for thse 'wlole country, anad even for tise world. This aceat-
plislied, lte carboniferous racks were stili ta be registered, snd ltae
grand probles aof New Euglaud Geoiagy solved. TIse Professors Rog-
ors, in thse survey ai' rensylvania and Virinia, followed aut the suc-
cession aof strata frern tise levoniass Ilrougis thea Coal peniod, and tîtus
in a general way completed the suries. And more tisan titis, tlsey un-
ravellid wlth cansummate skill thz~ contortions among tise Appaiaciîians,
bringing order out aof confusion, and elacidating a prineiplo cf muru-
taiu-naaking wlaicis is almost universa'l in its application. Tbey showed
tisat the Situriaa, Devonian, and Carboniferoas etrata, whicis were cri-
ginaiiy laid eut in horizontal hîsyers, wero afîerward pressed an ta the
north-westward, ansd folded csp, tilt the foids versofai mountain heiglit,
and tisus thea Appaisciiss liad tiseir enigin; snd aise, tisat by tie es5-
capiug heat aof tbose trnes aof revolution extensive strata, wiene altered
or aven crystaliized.

This key soau opencd te us a knowledge ai' New Engiaud Gelogy,
snainiy througis ta labeurs of *,%r. Hall, and aise Professer Il. D-.
Reoger-s, foilowing ctp lte survcy cf l'res. Hlitchicock; aud now ltoe se-

calledl primaýry rocks, granite, gneiss, asica-selîist, and crystssilinie lime-
stones, once reganled lis ltae oldest crystallizations ai' a cooiig globe,
are cenitdetîtly set lewis as for ltae tnost part tio alhier titan tha Silu-
rien, D.evoniatt, atnd Canlioniferous beds of New York and ]Yeiiqîyltinia1.

Let us noîv bnietly review tise succession cf epoclîs in Autericans
Geelogical ltistory.

'lia Azoic aige lendesi, ae vas observedl, in a periel ai' extensive
metameorpsie action sud disturbaîîco; in atiser words, ini a great rave-
lution. At its close, some parts ai' the continent were ieft as dry lanîd,
wlîiclî appear ta hava reauuined so as a geuicral thiin l ifter tinties;
for no stibsequtVen. sînata caiver tisem. Sucli ara a regian in Norliiî
New York, ailiers about sud beyoud Lake Saperior, sud a largo terri-
tory acrass tise coiituent fratts Labrador tvcstward, as recoguixed by
Mcessns. WIiitney sud 179ster, sud thea geologists ai' Canada.

Thse Silurias or %Mollisca Age next opens. Tise lowest rack is a
sanulotone, oiteai' tisa nîost videiy spread rocks ai' tise continent,
stretchiing f *o-r New Er gland aîîd Canada soudhand wte, sud reacis-
iuîg bcyaîîd the Nis-,îppi-iow ftsr is îlot known. And Ibis first lest
in the record ai' life is liko a title-pngo ta tha cvholo volume, long afler-
ivard canspleted; for tbe nature of tise history is bore dectarcd ini a
foe catuprcieusive anunciations.

1. Tisa rock froua its tibm, oves layers sud very great, citent shows
the jvide action aof the ocean ius dislributisg sud worlcing over tise sauds
oi' whiicii it vas mnade; sud the occan aven ai'tcniard ivas tIsa Most
active agcncy in rock-making.

2. Iloreoaer, ripplc-marks suds ais lira made au aur present sen-
sl-ss cr in siîailaw waters, abound iii the rock halls tîtrougli tisa east
sud ivest, and tisera aire otiier ev*.Ience8 aiseof aimoderato deptli sud ci'
emoned lanîd. Tliy ait -innoiinca lia voudcrful fact tîtat (-ven Ition,
in tlîut eanly day, wlîen lifé first began ta iigist up tha globe, tise
continent liad ils existenca-not in ettîbryo, but aven ai' fuil-grovsst
calent, sud tlîe wltole future record is but a workin.- upon lthe saute
bass;s ssnd essesstially witbin tisasousan inlq. It is truc tl but litt1e
ai' it vras aisove tIsa sen, but cqualiy truc that litle ai' il w'as nt grcal
depîlis in lthe ocenu.

3. Again, iii tlîe roins of lifa whlicli appear ini the cariiest layens
ai' Ibis p)rimiat rock, Ilîrea of the four great branches cf tlia anîimal
king-dom -ira reîîrcscîsted: 'Molluscs, Tribtîliles ausosg Artiesilales, Co-
raIs sud Crinnids auuong Radiales-s sîstlicient representatian ci' lifo
for s title-paige. The New York beds oi' tItis rock isad nfforded oîîîy a
few Niolilteq, but tue insvestigationss of Owen in Wisconsin bave addad
lie ollier tniics; and liîis livcnsiiy ai' furnis is confiruted by Barranda
ia lîis Bienîiaî researcises. Amnîg the gaîlera, white lise usost cf
tlein wcre atîcient feais Ibat afterivards biecie extinct.-anid titrougli
siteceding ages tisousands of otlîer genera appeaired sud dîsappered-
ltae very carliest sud ustuniversal wss aise tîntnovr cxisîs-îiî genus
Linguls-lîns canneling tae exîreies ofai'ntse, sud deeîaring Most in-
prosEivciy tlîe unity ai' crcalion. Mr. Ilant, cf tlîe Canada Geologicai
Survey, rccutly discovered tisat tise aucient siieli lind lte anomaicus
cîtenical, conîstitution ai' boues, being mainiy phîosphîateof i' e, sud
afîcnivard hc foand iii a Modern Lizigula ltae ver>- saine comiposiion-
a funllîcr snnouscctssent ai' lte haruuony betiveen tisa carliest sud lalest
avents in geological iîislory.

Tise carliest sandstoîse, calleil in New York lte P'otsdam sandstone,
and lteassociale caîciferous sand-rock, mark affIlia Firt J'triod ai' thse
Meolluscnn Age, tlîa 1<otdam Pcriod, as il mny ha cilled.

Next i'oilawcd te Trenton )eriod-.% period ai' linieslones (lise Tren-
tous iimestonc aniong tien) equal ta tIsa carlien beds in geograpisiil
linsits, andu fair mare abunulant lu life, for saie ai' tiîa bcds are literalîy
siteils aud corais packed Up in buik; yet tIsa species werc naw te tisa
periaul, tise formner life iîrving passed avay; sud aven before tisa
Trenton period closes, lisera werecito or tira epaclîs cf destruction cf
life, falaires by neir crations. The formation of thesa lirnestone
beds iudicaled an increase in lise deptt ai' lise continentail scas-n in-
stanîce ai' lta oscillation of level ta whici tlîe tartii's crust vas nlmost
uaccasingiy sulsjcct Itraugis ail geological ages ulii lte prescul.

Afler lthe Trenton period, anolther chtange came aver tue continent,
snd clayey rocks or shales mere fornscd in îlîick deposil s in Newr York
sud ta tise soulls-llî Utica Statuand Hudson Rtiver Sltales-while
linsestones mvcre conlinuedl in tue wcrst Thsis is lIse HZuîLso, Period,
anti witit ilthe Laîrer Silirian closed.

Tite sens were tIhon sivept ci' tiîcir life again, snd an abrupt transi-
tion toaS place luall in species aud rocks. A canglouncrale cavercd a1
large part of Newr York sud the States sentit, ils coarse nisterial,
evitlence ai' an epocli of violence sud catastropshe ; nti mis tItis doe-
sit ltae (pp1rr Siltirioa begins.

Tîte lisiter Siluriat lias niso its Ilîrc great pcTit)îds--t .VUwq-ra.
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tho Ooose!Jia, the Lower JIeZderherg, and rnany subordinate epoclis--
ecit ono chi:raetorizcd by ils pocîîliar organic reniailîs; Bch cvidriice
of the ncarly or quito uîîiversal devalstation tliat prcredcdit, and of tlîo
net of oîîînipotence that re-instnted life on tho giob,. , cach, tais, beir-
ing cvidecc of slîailow or oniy nîoderateiy deep waters wlhen they wero
ferîned ; and tho <Juondaga period-tbo period of the New York estIt
rocizs-tellîng of a lîif eniergedt continent of coissiderablo extent.

,inot lier devastation took place, and thon opened, as Do Verneuil
lins slîown, the Devonian Age, or Age of Fishes. IL comnxenced, liko
the Uppor Sîluriaxi, wîith coarso saîîdstouos, ovide-nve of a tisso of ies-
leîîce ; theso weru foilowed br another grit-rock, whoso few organia
reinanls show, that hifo had ait tady re-appearcdt. 9" tanotiier change
-a chnge evidentiy in dcptht of ivater-nnd limesC !a were fornîing
ovor flic continent, fromn tho hludson far westward; tue whoio surfaco
becaie an exuborant coral-reef, far exceeding in citent, if îîet in bril-
lè.,..cy, auy mouern coral Boa ; for such iras a portion, at lcast, of the
lf" )er Helerl..»y poriod.

gain, thero was a general devastation, Ieaving not a trace of fthe
formjer life in thle wide Boas ; and wicro wero coral reefs, especiaiiy in
thle moro eastcrna uortion of the continental sens, saiidstonies, and shales
toccuinulatel for . ousauds of feot in thickness, witli rareiy a thin layer
or liniestonc. 'Ïaus passed the lfamîlto,, G'eincung, and Catiskili
Iertwdjof tho Doronian Ago. The lifào0f'these rogiolis, wlich in some
epoclis vras exccedîngly profuse, mas tlîree or four tintes destroyed aind
roiîcwcd, nut renoecd by a re-crenfion of tlie saine species, but of
ailiors; and altixougli mostly liko tlîo carlier la genora, yct cadi bav-
ing cliaracteristic marks of tho period t0 irhicli it boloîîged. And rhie
tiiese Devoitiant periods were passing, the first land plants appcared,
foretelrs of tho gge of vcrdure next to foilow.

Thon cone vast beds of conglonicrate, a naturai opening of a nom
cliaptor ia the record; aiîd hiere it is coiîvcinîît, f0 place the beginning
of the Carbonifcrous, or the Age of elcrogem.. Sandstonû and shales
ssîccceded re:tchîiîg a thickness ini New Jersey and l5 cntisylvetnin, ne-
cordiîîg to Professer Rogers, of tlîousands of feot; white iii the basin
of t11e 0hio and Mississippi, iii tlî courseo f titis era, the carbonifer-
o<i, iiîîîestone mas foriîîiîg immense Crinoidal planîtations in tlhe sens.

Atiotier exterîmination took place of ait the beautifutil life of tho wat-
ers, and a coiîgloînerale or saîîdstono mas spread oteî tlîo encrinitai.
Liii, anîd titis introduced the truc Coal period of the Carbonifcrous
Age ; for it cndet! in leaiving flic continent, mlîleL Iîad been la long
c'tiiiîaod oscillations, quito emergcd. Over fthe rogions irboro encri-
îiites more bloining, stretch our vasst prairies or wet meadaws of thn
luxtîrlinît coal vegetaftion. Theoild systemo f oscillation of flhe surface
stît? conltinues, an~d inany times tue continent sinks ta risc again-in
t siniîkng extiziislting- ait continenîtal lire, and exposing the surface
t(, u.ew depositions of sanfhtoiîo, clays, or imestone, over tlic accuinu-
lstcil vegef.sblc reinaiis ; ii tlic risc depopulating fthc sons by dryîng
thinî up, anîd prepariig the sol for verdure again; or at times convul-
sire inovoiînts of the cîist carry ftîo scns over fthe land, Jenving de-
QItraction lîehuuîd. Titus by repenfed altcrîîations flue ceasi pcriod passes
-aneo 0000 feet of rock anîd ceaI lieds being formcd in Ilennsylvania,
and 14.000 feet in Nova Scofia.

I have passed aitlanr:upid revicîr, la order fa draw attention to flic
seriei or succession ofcinge.q, instead of deuails. So brief an outlino
may Icad a îuîind nlot faniiar mitli the Biibject te regard the ciapsed
finte aîs short, whiereas, te one vho foiloirs fthc various alternationsi and
fthe viiele order of events, the idea of lime immeasurable liccomes alimoît
opibressive.

Ilefore continuing flue reviow I will mention some conclusions mlîiclî
are hero suggcsf cd:

1. In tlue first place, througli the periods of flic Silurian and De-
vnniain, at fwelvc distinct epoclîs at bcast, the sens on titis American
Continenit ivore swepf of nearly ail exisfing life, and as nîany tintes it
wa; relîco1îbcd, and titis is iîîdopondent of mauy partial exterminations
aîî,l rc;îe%çals of life fluat at otlier tinies occurrcd.

If omnipotent power liad heen limîted to making monads for after
developineiit into laigluer forais, many a time mould the irlole process
have boca uttcrly frusfratedl by hot mater, or by morei changes of lordl
in îii carth's crîîst, and creation mouid have been at the inercy of
d. - farces. TJîc surface would have rcquired agaîn and again the
eowin, of inorids, and tiiere,%vould have been a total falilure of crops
after :;!I; for these ext ermuinations continue to occur flirougli ail geo-
logi,tîrl tinme into the Age.

2. 1,îî Ihlave obscrved flînt the Continent of North America lias
never lîcui tlue î: ýp occa,îi's bed, Lait a region of comparatively bialn-
lu%eî5 :nl at l:asses eierging lanid, andl was niarked out la ifs great
outiines evioîi ini the ealetSiltiran. Tite saine vicie is urged lîy lie

Verneuil, and appoars nom ta Le tlîe prevailing opinioni nong Amn-
can goologists. Tito denl nt limes inny have Lecil liî.aSlirea Ly the
tiiouand feel, but aîot Ly îinileq.

3. Ditriiig tlhe first hlînf or the Lower isilîirian En, tie whiole 1Enqt
nd West meo aliko iii beiaîg covercd by tue sest. lit fti first or Pot4-
dan period, fhie Conîtinenf mas just houenatt l it surface, lit thîe next,
or Treiiton perioul, thie deptli iras greater, giviuîg plirer waiters foîr
abuidaîît miarineo life. Afterivards flic enst nd woest were iii generatl
îvideiy diverse in their formiationis; linestones, ns Mr. Hall nnd flue
l'raifs. Rogers have remuurked, ivero in progies.a over tho mest; f hînt
is, tlîo reglea now flie grent Mississippi Valley, beyond tue Appala-
chians; while sandstoncs and s3huues more forîiing tlîrough nonfli-
tastera New York, south and south-wcst tlirotngh Virgiii. Tlîe
fariner, tiiereforo, lias Leen regaruled as nu area, of deeper ivafer; the
lattcr ns la goncral sliallow, wlien net actuînlly cînerged. Ia fart, tlîo
region toward ftic Atlantic border, afterwnrd rnised iîîto tue Alipala-
edins, iras aIready, even beforo tue Lower Silurian Era ciosed, tlîo
.glier part of the lanîd; if lay as a groast reef, or stind fiank, partly
hiemmting la a vast continiental lngoon, miiero corals, eneriaiteq nnd
iaoibuscs grcm la profusiaon; thus partiy fsoparating the already ex-
iling Atlantic frona tluo interior waters.

T'ite o.icillatioîîs or changes of level over tlîe continient tiiroufit the
Upper Siltîrian and Dovoîiaîîi had somoe refereccola, titis lborder re-
giuii ùf tlîe continent; the formations approarli or rccerie froin it, and
soiiîetines pass if, according to tlîe lliîîits of the oscillations eastuvard
or wcstiward. Along the course of the border itscif, flîcre were deep
sutbsidences in slow progress, as is slioîn Ly flic tlickness of flic beds.
It îrould requutire mnuch detail to ihînstiate thesoi points, and I leasve
thi -it it fis haro mntaioni.

The Hudson River and Chamnplain valîcys appoar to hanve ind flîcir
incipieîît origin at tue epoch tiat closes tlie Loîvr Siliurian; for mhîilc
flie prcceding formations crosîs 'titis rogion, and continue over New
EIngl:înd, fthie rocks of the Niagara, aîd Onondaga, periods (the first tira
of the Upper Silurian) tliin ont la Newv York before ronclîing flic Hud-
son River. 'Mr. Logan lias rccognized flic division of America te tho
nortlu-cast into tivo basins, by an anticlinal axis aiong Lake Chiant-
plauin, and observes aiso fluat the disturbances hogan as eariy at ienst
as ftle close of the Lomer Sihîirian, mientioning, too, fiast tliere is aetu-
nliy a wvnut of conformify iu Gaspè betmooi flic Lods off lie Lrpper nnd
Loîrer Siltirian-aiiutluer proof of flic violence tbat clesed the Lower
Siluriain cmu.

Blut let us pass onward ln aur goologicai reviem. AU tua varions
oscillations that more ln slow movement tiironghi the Silurian, De-
voisla aîîd Carboniferous aiges, and miiich more iaicreasiog f udir fre-
qîuency tlurouglioutflic hast, raisiîîg and dipping thle layers ia many
ilternatioiis, more premonitions of thue great period of revolufion, Qo
mcli elucidatcd, as already observcd, by thc ]?rofossors Rogers, irlen
tlic Aflantic border, front Labrador f0 Alabsinin, long ln preparation,
mas ait, ast folded up info mo,întains, and ftic Silnrian, Dovonian and
Çîîrboniferous rocks more baked and crystailized. No sncb event lîad
lîappcncd siîîce Uic revolution closing flic Azole period. Proin tlîaf
finie on, ail flie various beds of succccding agos, up te flic top of flic
Carboniferous, badl been laid domn ln hiorizonîtal or nearly horizontal
I.ayers-ovor New Eogland as wcl as la tho West; for flue continent
frontî Nci England mcstward, ve have reason f0 bolieve, was thon
ncarly a plain ciflior above or belor flue mater ; fliere bail beon ne
disturbances cxcept miner npiifts; flue doposifs wifh sinall exceptions
ivcrc a single nbroken record, until this Appalaclilan revolufion,

Tiis epoch, aitheugu a fIime of vast disturbances, is more corrcctly
confcnxplafcd as an epoch of the slom-measured inovenient, of an
sigeîîcy of inconceivablo power, pressing formard frein the ocean f0-
ward f le norfli-mest; for the rocks more folded up without tle cia-
ctic destruction that sudulon -violence mouid have Leen likely f0 pro-
duce. Ils grcafest force and ifs oarliesf bcgiîîr ing mas to tic north-
xîortlî-casf. I have aihidcd to tlue distuirbances bctmccn tue LTpper
and Lower Silurian bcds of Gaspl' fa flue Northi. Anoflier epocli of
distarbance, sf111 more xnarked, preoed (according te Mr. Login)
flue carboniferous Lods in fliose norili-castorn regions; aad Nom
Englnd, irbilo a witaess to flue profound character and thorougiincss
of ilue Appalachian revolutico, attests aiso to thle greatcr disturbance,
fomard ifs aorthu-casfcrn limits. Sonie of tho carboniféous strato.
mere laid dama bore la Rhiode Islnd, as clay and sand, and lyors of
vegotabie debris; flicy came forth front ftle Appalachiasn fires ns you
have fhueaîî flic bcds conforfed, flic ceail layers n liard ý,ilcions anthîra-
cite or even graphite in Plnces, flic argihllacoits s.înlds .11A cînys, crys-
tallizcd ito falcose, or evon gneiss aud syenite.

Thiose vcry coal beds, so laivolveui la the crybtalline rocls, are part
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of the proof titat the crystaliaion, of New England took placo after
the coni lige. Fossils iii Maine and Vermont add to the evidence.
Tiso quiet requircil ove* the continent, for flice regular succession atnd
undisturbed condition of the rocks of tlîo Silurian, Devonian and Car-
bonifurous formations, Shows flhat in neititer ot ttoso liges couid such
vast resuits ot metaniorpîtic action and upheaval bave taken place.

Tite lcîgtb ot tmine occupicd by titis revolution 1s beyond ail esti-
miate. Every vestige oftChe ancient, Carboniferous lito of tbe coratl-
font dî8alppenred bcioro it. lis Ettropes a l'erzninn period passed with
its varied lifo; yet America, if ire îuy trust negative evidencc, -qtil
rcmained desolnte. Tite Triassic period next find ifs profusion ot liv-
ing boings iu Europe, and over 2,000 feet ot rocks. America, through
Ail, or tilti its Ieter portions, ires stilt a biank, aur till neor the bie-
ginning ef the Jurassie period do ive tind any trace3 et now lite, or
etca of another rock oboro the Carboniferous.

WbIat botter ovidence could ire have than tbe history of the oscilla-
tions of the surface, trom the earljoat Siluilanl to the close of tie Car-
boniterous lige, and tbe final cresting et the series in this Appalaclien
revolutien, tliat te great féaturcs nt the centinent lied beeu marked
eut front tbe cariicst tintes? Even in the Azele, tbic saine north-cast
and souith-west trend inay bie oliserved in Nortbern New York nnd hu-
yond Lake Superlor, sbowing fliat although the course ot the greet,
Azoic lands iras partiy east aud irest, the saine systeni of dynanties
'vas thon te some extent apparent, or at leat in developunent.

Tite firit erent ia Che records after thie Appalacbiutn revolution îs
the gatbering up of the sands and fragmients ut the crystalized rocks
and schists along tho Atlntic border into lieds-oC. over the irbole
surface, but in certain valleys wliicb lie parallel with the Appalacbian
chain, and irhicît are evidently a resuit et the foldings eftChat revolu-
tien. Thte beds are the red sandstoae and shales whichs stretch on for
120 miles in the Connecticut Valley; and similar strata occur in
Soutb-c.astera Newr York, in Noew Jersey, Virginia and North Carelina.
Theso long v:tiieys are bciievcd te have been estueries or river courses.
Tite period et titeso deposits is regirdcd as tho cariier Jurassie by
Prof. Wni. IH. Rogers. Dr. Hitchîcock supposes Cbint a portion efthe
precediug or Tritissie period may bce rcpresented. 'Many of tltc leyers
show b>' their shrink-cracks, ripple marks and foot priats, as othiers
have obeervcd, titnt tbey wre formed lu sitailoi waters, or cxisted
as an exposed mud fiat. But tbey eccumulated till they irere
aver a tlisand feet thick la Virginia, and in Noew England tire or
Clirc thousand, according te te lowest estimate. Ilence the land
inust have beea siaking te a deptit equat te this Chiekuess, as the
accumulations weat on, 8ince tbe layera irere formed successively et
or near the surface.

Is it net plain, tben, Chat the oscillations, se active in the Appala-
chian revolution, and actually cen2tittutiug it, had net altogether censed
their movemonts, altheugb the imes irere se quiet tbint numerous
birds and reptiles irere tenants et the Connecticut region? Is it net
clear that Cheses eld volleys, occurriug et intervals trums Nova Scotie
te South Carolîne, originaily made by foldings et the eartb's crust,
ivere still sinking?

And did net Che tension beleir of the bending rocks flnally cause
ruptures? Evca so. And the axolten rock et te eerth's interior
whicL Chen cscaped Chrogl te crystalîne rocks beneath and the over-
lying sandstone, constitutes the trop mouintains, aidges and dykes,
thickly studding te Connecticut Valley, standing in palisades olong
the Hudson, and diversifying the feetures et Noew Jersey and ports ef
Virginie, ad North Caroliua. The trap in a singularl>' constant at-
teudant on the sandstoae, and everywberes heers evidence ot baving
been Cliroiru ont soon atter tbe depositien eftChe sandstono, or lu2 con-
aection witb the formation et its laCer beds. Even the smali Sand-
stone region, et Soutibury, Ct., bas its trop. Like the Appalachien
revolution Chis epeei Lall its groatest disturbances et tbe North.

Thus endcd in ficc and violence, and prehably ln submergence be-
neatb the sen, the quiet et tho Connecticut Volley, irbero lived, as ire
noir helievo, the flrst birds et creation-kinds Chat irere nameless until
saine couatless ages otterirerd. Prof. Hlitchcock tcacked thena eut,
found evidenco tLot te> irere ne unwvortby representutives et te
fcethered Crihe, and gave thein and Choir reptile ossociotes befltting
appellations.

Sucli vat regions et cruptions couîd net have been irithout effux-
siens et bot iroter And stean and copions bot springs. Aud may net
these besated waters and vapors, rising up threugh the crystaline rocks
helow, have brouglit up the copper ores tliat are Itoi distributed in
soma plnces Cbrougb te sand3tone ? The saie cause, tee, me>' have
given the prevelent ced celer te the rock, and produced changes la
the adjoining granite.
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Atter flice ris of these rocks, there i8 ne allier American record
during tîte Ecropeon Jurassic period.

In te next, or Cretaceous pcriod, tite sens once more abeunil in
Animal lite. Thso positieît etthe Creloceousbleds around te cAtleintie
border show Clint flic continent tiien stoed aboya tlic sea very mcl os
slow, except et a loirer lord. The Mississippi Volley, which. front lthe
Silurian Liad gencraliy licou the regieut et deeper waters, iras even in
Cretaccous limes occupied te a considerable extent b>' the sea-the
Mexican G uIt then rcaching tftr nortît, event fur up tbe Missouri, and
covering algo a considerable part et Texas.

1An lige Inter, the Crelaceouis Qpecies bcd disappeared, aud Chu
Malfmmalian Age (or te Tertinry, its flrst peiod,) begins, witb a
irioli>' nor Pauina, excepting, occurding te Prof. Tuemey, somte hait
e dozen species, about whîcit, hoirever, CLore is much doulit. Tite
continent iras nowr mure cicrated thitan theUi prcecding lige, and the
Sait waters ofit Le exicoi Gulf Irere cousequentl>' iitlîdrairu firon
flie region ot Iowae and Wisconsin, se us net te rcacb beyond the
lim)it8 et Tennessee.

Tira or Clîree tinies in the course et ttc Tertiary period, the lite et
tlie sens iras exîcmuiiinaîed, se that ltoe tossils et flic Inter Tectiary are
net identical witht any in the earlicst lieds, excluding Soma fisb ce-
mains-species net conflncd te the const waters. The crust et the
cartit iras stitl osciiiating; for tue close ot the first Tertiary epoch
iras a tinte of subsidence; but the oscillation or change of level iras
sligbt, and by tue end et the Tertiary, thie Continent on the cat stood
irititin a fos teet, ot its present elevation, wirble the Gulf et Mexico
iras rcduccd nearly te its lîresent limsits.

['o be confinnurd.)

Preparatios of Imnut

Tite foliosring are Cire methoils gironi by 'M. St. Claire Devillo, fer
ehtaining Aluminium-

1. Sniu Pisocess. -Introduce int a glass tube of about on inch
in dianteter frein 200 te 800 grammes et cloridel et aluminium, clesiug
tLe ends with a plcg of asbes;tes; ilion couduet Itydrogea gas, dry, and
pertectly froe froin atmospherie air, iet the Cube, aud bieat the
cbloride et aluminium lu tbis current et gas liy menus et charcoal.
Titis will haro the effect otdriving off the hydrocbloric acid, chlirideetf
siliciunt, and ebloride et sulphur, iritb witicb it is alircys iuspregnated.
Capsules of as large size os possible, centaining ecd saine grammes
et sodium, iîreviousiy crutsbed betireet Cire sheets of dry filter paper,
are titen inîroduced into tbe glass tube. Tite tube being full ef
hydrogen, te sodium is melted; and tho chloride et aluminium on
being beated, wili bic distilied and decoinposed 'mith incandescence,
irbicitimay bu asil>' modorated. The eperation millbe compleoewben
Al tltc sodium lias disappeared, auJ te clirde et sodium formed,
bas absorbcd a sufficient qnantity ot cliloride ef aluminium te satucate
it. The alunminium wili noir exist lu the state ot a double oblocide ot
aluminium aud sodium, which is a very fusible and volatile cempeund.
the capsules are next te be rontoved tromi the glass tube, and piaced in
a large percelain, Cube, furnisluid witit a pipe Ieoding te a cecejyci-.
Tbreugb tItis porcelain. Cube, wbue beated te a livel>' ced teat a
curcent, et hîydrogen, dry aud free from i1r, *.a w ~ possa; aud t.he
chloride et aluminium and sodium mill ies Chereli> distiiled witbout
decomposition, and colleet lu te recoiver. Atter Che opecatien, ail
thie aluminium 'mill bo foteud coliected in Che capsules lu the tecm et
large globules; tiese are washcd lu 'mater, irhich 'miii cariy off a luChle
ot the saît produced b>' re-aetien, aud aise nome browu siiciutm. In
order Ce form a single mass et ail tiese globules, efter bei.ng cleansed
aud dried, they are introduced inte a capsule et porcelais:, int mhich
is put, as a flux, a saol quantit>' et the produet efthfe pceceding
operation-i. e., et te double ehioride ef aluminium and sodium. on
beating tho capsule ln o muffle te te temperatuce et about Che melting
peint et silvor, Al the globules mil lie seen Ce unite in airlilliant mass,
whiicis a alewed te cool, aud tien wased. The melted metal uust be
kept ia a clesed porcelain cruciblo until the -vapeurs et the clilocide cf
aluminium and sodium 'mith miich Che metal la impregnated have
enCiraI>' dissppeaccd. Tic metallie mass wiii Cheit le found surceuuded
b>' a light pellicle et alumina, arising troni Cie partial decompositiea ef
Cie finx.

2. PaocEss zir xZius or GAtvnsu.-Th1a proseasla in arried on
b>' monos et the double chloride et Aluminium antd soditum. Fer fia
purpose tie aluminium bath is prepstred b>' Caking two parts by
weight et cilocide et ahiÎmlnium, and adding thereto one part et dry
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pulveriscd marine sait. The wbole la roixed in a porcelain capsule,
beated te about 20Q0. The combintation will san take place, it dis-
engagement et eat~ The Iiquid tîtus obtained i& te be introduced into
a capsule of glazed porcelain, whiclt is maintained at a temperature of
about 2001>. The negative electrodo is a plate of platinum, upon whiclî
the aluminium will bc e lpositcd, mixed with marine sait, lit the teai
of a greyîsli layer. Tito positivt> clectrode consiste of porous vessoe,
pertcctly dry, and containing metted chloride of aluminium and sodium,
in whicb la imniersed a cylinder of cbarcoal, whieli generates the
electricity, and te which pass the chIenine, and a smaîl quantity of
ebloride e«aluminium, arisiun; freon the decomposition ef the double
sait. The double fixed ebleride is re-constituted, and tho vapeurs
cease. A smal number et elements arc nccssary fer dccomposing tha
double chlorido, iehick present3 but elight resistanco te the action et
electrîcity.

When the platinuni plate is sufficiently cliarged with metallifereus
deposit, it is remeved, and allowed Io cool; the saline mass is then
cleaned off, and the plate again introduced into the current. Tho
matter thus detached frrnm the eleetroe la mclled in a purcelain
crucible, which is enclosed in an eartheawarc one; and atter ceolitig,
it is treated with water, which dissolves a large quantity ef marine
suit; suad a grey metallic powder is ebtained, which la, by several sue-
cessive meltiags, formed iute a single mass; the double clilorideofe
aluminium and sodium being einployed as a flux for that pin-pose.

The first portioca et metal obtained by tliis proess are nearly always
brittle;- as fine a preduct may, however. hc obtained by it as by the
sodium process; but the Chloride et aluminium employed for tiiet
purpose mast be parer. la tact, by the sodium proccas, the silicium,
sulphar, sud Imon are carried off by means et bydlroen,-the iren
passing off in the state et protochloride ; whilst ail tbese impurities
romain la the liquid which la decomposcd by the battcry, and ame
carried off aleng with the first portions etfunctal reduccd.

In addition te these processes et M. Deville, WC have
M~. Bux»szas's Minie osr PazpÂstAie.-Tace oxide efalaminians

obtaiued either by the calcination et ammoniacal alumn, or tront sui-
pLate et alumina, or by the decomposition ef aluni by chloride et
barium; and having anixed 15 with charceal, introdace the mixture into
a atone retort capable et containing about twe quarts, and caver it vith
" tbick layer et cernent canîposed et argil aud iran seules. Place the
retort in a reverberatory furnace, with lua neck prejeetinghorizontally
theretrom, front 8 te 5 luches, and cennect this ncck with a glass
ireccîver, for the reception, ef the chloride et aluminium, which is suit-
limed on the introduction et chIenine. This ga aintreduced into tho
glass receiver ly a tube of large diamecter,%made et gloas Dot casily
fusible. The atone retorts la ed te a duil red heat, and a enerent et
cherne (well washed sud dnlcd) ia caused te poes thercin, Chloride
et aluminium is tbon freely termed ; and at tha expiration et sema
heurs thse receiver will uS lesst centain hait a pound ot product. When
this cblanide ia well coolcd, it is mîmed with its equivalent et melted
and puiverised chloride ef sodium, and heat is npplied thereto. The
mixture will melt at a temperature below 2000 centigrade. It la
intreduced iuta a closed porcelain crucible, divided into twe compart-
niants by a porcelalu partition whicis acse net quite rmach te the bot-
tom, and closedl by uneaus et a percelain cave;, baving twe bales for
thse receptian et tise conductors et thse battery. Six or eight pairs et
]lunsen's; plates vwill suffice te separate the aluminium. It thse temper-
ature remains at 2000 centigrade, te metal vill be deposited in the
sate et pawder;- sud, fer thea purpose et cenvartîng titis into, a com.-
pact mass, pulverised chlonide et sodium is gradnally introduced iota
thse mixture, until thse liquid bas reached the tamperature et the mclting
peint et silver. Atter coling, large balla et aluminium irill be teand
iu thea mass, wisich are cased te unite by tisrowing theni into snelted
sea sait. Thse ingets tisas olstained possasa aIt thse characterr.ics ef
M. Deville'a aluminium.

lodes of testtssg Eeilding Itrateria1s.

At thea lat meeting et tisa American Association fer tise advancament
et science Prof. Henry read a paper on the modes et testiug building
mateialsandaa account ofthe marblesused at Washingtont. labadbeen
appainted on a committee te test tise niaterial offered fer tise extension
ef tbe Capital at Washsingtoa. The cnmmittee had te taire inte con-
sideration mauy minute sources et diaintegration, sacis as that every
flash et lîghtning produced au appraciable ament fnai acid,
whleh diftused in rain water acted an tisecarbonate of Uime, and the.

action et <lust carried by the wiud r.gainst the building. Thse coim-
mittee subjcted specimeus te actual frcczing and atter several expert-
ments a g,sod method was ebtained. It 'was feand thatin ten thousand
years anc lnchs would ba werh froim thse blocks by tho action ef treat.
B3locks etfl lacis cube were subjcctedl te pressure, sud thin plates et
Iead, as Lad been thse case iu tormer cxperiments, bcing introdaced te
aqualize any equaliîe which nîight occur in thse surface. B3ut upen
exporiment it was found tbat whila anc et tlsec cubes would sustain
00,000 peunds without Ste lead plates, it would sustain enly 80,000
wti tisam. Tisey had thorotore te invent a machine Se cut thse sides
et thse blocke pertectly parallel, wshcn il, was faund tisat tise marble
wiih was cisosci n the Capital, tram a quarry in Les, Mlassacitu-
setts, weuld sustaîn about 26,000 pounds te tIse square incht. The
unatner et usbroaking was peculiur. WViti thîe lead plate îaterposed,
thse aides whicis were trc tir8t gave way, leaving thse pressure on twe
canes wisoso bases joined thse plates, und whoe apexes met cacis other,
and that tisey then yiolded with comparative case. Titis marble
ubbarbcd wster by capillary attraction, und in cornmon, with ether
sarnbIcs was penmoablo te gases. Soon atter thse wenlcmsn cetnmenced
plaeîng Lt in thse walls it exhiisited a brownish dîscoloratien aitheugit
tia trace ot 15 appeatrod wiulo tIse blocks reusainced in thse stoecutter's
yard. Ai varioty et experiments werc made with a view te ascartain
thse cause ottibis pitenomuenan, and 15 iras finally concladcd te be due te
thse previeus absorption by thse niarblset of ster holding lu solution
erganie matter, together with tise absorption et anothen portion ef
wvater tramt thse menta?. To illastrate tise preceas, he supposcd a fine
capillary tube witls ita loer end immersed in watar, 'telose internai
dismeter wrs sufficiently amaîl te allew tIbo iiquid te rise ta the tep te
be exposed ta thse atmasplsere. Et-aporation would te place ut
tIsa upper surface et tise column, sud new portions et voater would
hc drawn up te ssspply thse less, and if thîa precess vere continned any
niaterial whiclx might bo contaiaedl ln tise water would bo tounsi
dopositcd aS thse top et thse tube, tLîý point et evaperation. If, bote-
evor, thse later portion et the tube teere net tarni2hed teiti a supply et
tinter, thse uvaperation aS tise top would net taise place, snd te depe-
sitien et foeigu matter wanid net be exlsibitcd. aveu tisougis thte tube
itself were tillesi -eiti tester iinpregnated teits impurities. The pares
et thse marble, se long as the blocks remaiucdl in the yard, teere lu tit
last condition, but whien the sanie blocks were placed in the tesîl et tise
building thse waterabserbad tram the mortair at thte interiersurtace gives
the supply et uiquid neessnry ta carv, *to colering materials ta thte ex-
Senior surface and depoeit it thcre at tise menthe et tise pares. The cause
et tise phienonsenon being known, a rcmedy wasreadhly saggasted; thse
interier surface et thse atone teas coatesi tits asphaltuni, rendaring it

ipriuste tisemeisture eft tisinrtes-, and tisedisceloration was
grdal isappoaring. In a stries et experiments made soe ten

yer eg e lizd shoten tisaS the attraction et thse particles fer eacb
other et a substance lu a liquid tarin ias as great as ShaS t the saine
substance la a salid terni. Censequently, tise distinction between
liquidity aud selidity did net constat ia a difference iu thse attractive
powr eccasioned directly by the rtpalsion et Iseat; bat it dapendesi
upîsa the perfect niebility et thse atoe, or a latoral coisesion. lie
miglit explain Sisis by assuming an incipient crsaWlizatien et atomes
iaSe molaculea, and cousidor te first effecto eat as that et braling
demn Shase crystals. and permitting eCth atamt te move treely areund
eltery atiter. Wha titis crystalline arrangement was perfect, and ne
lateral motion alloed la thse atomes, tise bedy migitt be denomiatos
pertectly rigid. We bail approximately au exampla et Iiin l cast
steel, la tehicit ne slipping toek place et tise parts ou eacis othar, or na
material elengatian et thse mass; sud wssu a rupture 'was preducesi by
a tensile force, a rod et this material iras breleen vits a tranverse
fractu.re et the saine aite as tisaSt tise original section et tise bar. In
Si case every atoni tas separated aS once ta the atiter, aud tise
itreaking -weight migist be censideresi as a massas-e et thse attraction et
coisesian ef tise atouts et tise metal. Tise effect, hoeyeer, iras quiSe,
différent wesn te attcmpted tc, pull spart a rad et lead. Tue atome
or meleculas slippesi upon eacis ether. Thse s-ad was îuereased lu
leugts aud dininisised lu tisiekuass until a separation was predaced.
Instead et lead we migitt use stili setter suaterials, such as wax sud
putty, nativ e arrived aS a substance lu a liquid terni. Thtis waeuls
stand at tise axtremity etthe scale, sud betteeu extreme rigidity on
tise one btad sud extreme liquidity on Ste etiser, we inigitt fied a
serles et substances gradually sitading tramt one extremity te another.
Accerding te tise ývietes hoe Wss presaated, th. diference in tanacity ef
steel and lead did net coasi3t la tise attractive cohaesien et tise moims,
bt la tiseir of't'lt e lippiug upan eacs etiser. Front tisis vice 15

~' dtisaS tise fam et tise maters-l ougisi te have Sani eaffect UPOU
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its tenaeity, and aléa tisat tise strenglis cf tise articlo depenIaed in sanie
dagreo upon tisa proceés ta visicis it Imaî been snbjcctcd. 1le l'ad for
instance fonnd tisat softer substances in visici tise enter atomns hait
freedom of motion, vîtile tiso inner cnes by thse pressure of tiiose
exterior wero more confined, broke unequally, tise muner fibres, if lie
mnigist so cali tise rayé of atonis gave way first and entirely separated,
-viiI tise exterior fibres sisowed but little indications of a chsange of
tlîat kind. If a cylindrical rod of Icnd, tlîrce-fourtiss of a incis ini
(liainter vero tnrned dawn on a latiso in ana part t,) abuut haîf ait
inch, and tison gradually broken hy a force execrted in tise direction of
its lenglis, it wonid exisibit a cylindrical hollow along its axis cf lisaf
an inchs in length, and at lcast a tentis cf an inch in diamaeter. Witis
substances cf a greater rigidity this elfect iças legs apparent. It ex-
isted, isavever, oven in iran, and tise interior fibres of a rod of tis
matai migbit ha entirely separated, visilo tise outer surface presanted
na appearance of change. Front tisis it would appear tisat metals
sonld neyer be clongated by niera stretcising, but in ail cases by tise

process of vire drawing or rolling. A vire or bar musét always bo
weakenad by a force visicis permanently inecases is lenglis vîthout
at tisetime compressing it. Anotiser effect, of the lateral motion of
tise atoms af a soft iseavy hody visen ected upon by a percussive force
vith a hammar of smail dimensions in comparison witis tise mass of
atai vas tisat tisa interior portion of tise mass acted as an anvil upon

vhicis tise exterior portion vas expanded g0 as ta maka it sepltrate
front tise middle portions. Prof. H[enry exhbited a portion cf bar
originally four fecet long, wiic ised heen isammared in tisat way se as
ta produce a perforation thrangi tisa isole lengtb cf its axis randering
it a tube. This faet appeured ta bimi ta boe of great, importance in a
practical paint of view, as it might ho connt2cted vitis niany cf tise
lamentable accidents whicis bad occurrcd in tisa breaking of thse axies
cf locomotive angines. Tise ougit in ail cases toeaformned hy rolling
and net vush tisa isammer.

CANADIAN INSTIT'U-TE.
Cern cl ý'1eeting-Septeauber sth, 1855.

Tisa follaving gentlemen vere provisian3lly* electad menibers cf tisa
Institute-

John Wilson, 'M.P.P ........................ London.
S. V. IVolcomb ... ...................... ... Hamilton.
Ronico II. Staphens......................... Montreal.
Dr. Thoamas Cawdry........................ Cobourg.
Rev. M~r. Geikie............................. Toranto.
William llind .............................. ý
Geoffrey B. Hall ......................... ... Nanticoke.
William Mercer ............................. Sincoe.

Duriog thé Intorval betweon the Sessions or the instate, gentlemen d*klrous of
becominx members may hé provisionally elocted by tho Counc!!, wheo duly, preposéd,
Ad tbêe election congfied At the flrit ordinary imeetinig of the Institut. in the tkn-

saing Seson. The forat electian otmsembérs cao only talcs pla* i a t ordlnaro
tomwma muetina .1f the institut.

Tise follaWing draft of a Circular front tise Council addressed tu tise
memniers, on tise subject of a Bnuding, vas submitted, approvedl of,
and copies ordercd ta ho (llstribnted :

ClitCLLIt FILOM TIIL COUUSIL OF THE CAMIAAN INSTITUTE.
Tisa anticipated reniot'al of tise Sent of Goverroment, to Toronto, and

tisa conseqitent ejectiment of the Candian Institute froma tise rooms
alOtted to tisent in tise old Govcrniment Ilouse, bas forced on the atten-
tion of the Counicil tise nccsity of providing accommodation for the
Institute in a building siîctd to tise purposes for which it is established,
and ta tise position wltici it bas alrcady acisieved as a Provincial Sci-
entific Institution.

ln taking tisa requisite steps for this purpase, one great difficUlty
bas been removed-byV thea gint of G. W. Allan, Esq., of a valuable site
in Pembroke Street, on tise Mess Park Estate ; and, on application
being mado ta tise Government, tva successive grants of £600 each
have since becn made in aid cf tise Building Fund.

Under theso very favourable cîrcumstances, thse Counicil have deter-
mined upon appealing to tise Members of thse Institute, as weli as ta
all persons likely ta feel an interest, in thse success of the firat purely
scientific Institution fonndcd in Upper Canada. Tise Council antici-
pate that at least £500 may hoe tisus readily obtained, tisereby incereas-
ing tise Building Fund ta £1500, and providing a snma vbich vill
justify them in eonsmencing immediate operations.

Tise building visici tise Counicil propose ta erect, is designcd vits a
vîew to additions hercnfter, so as ultimately ta pravide accommodation
for tise Museum, Library cf Refèence, Reading Rooam, and apartments
for transacting tho ordinary business of tise Society ; thse presant cost
nat to exceed £2,600.

It is proposed that the subscriptions ho paid aither at once or in thse
failowing manner-n-fourts immediately, and the remainder at six,
twelve, and cigisteen moutiss thereaftç!r; the mode of payment being ot
the option of tho donor.

Gentlemen proposing ta subscriha are requested ta transmit their
namas, with tiseir remitt4tnces, or a statement of thse ameunté thay in-
tend ta subseriha, ta thea Treusurer, JÂstas i zEso; Esq., Banik cf
Mtontreal, Toronto, as speedily as possible, in ordar ta enablo thse
Concil ta commence thse building vithout delay.

Building C'ommitte.-G. W. Allan, Esq. ; D. Wilson, L.L.D. ; H.
Croft, D.C.L. ; and F. W. Cumberland, Esq.

Toronto, September 4th, 1855.

Tisa Secretary submitted a letter, dated Gtis September, 1855, frcm
E. Chads Ilancock, Secretary cf the Toronto Athenoeum, enclosing
certified copies of twa resolutions of tisat body, authorWzng its imme-
diate amalgamation wits the Canadian Institute, and the transfer to
the latter cf certain portions of its Library and Museum.

Donations &Ince August lits 1855.

rmOi h UNIrEI SrALTES PATE\T OFFIcr, Washington.
Report of tise Commissioners af Patents, year 1854. Arts and'lManu-

factures. Vol. Il., Illustrations.
Prom tAc SociErzrs, throueh 31r. JIowsELL.

The Qnarterly Journal of thse Geological Society, Vol. XI., Part 2,
No. 42, May, 1855.

Tise Journal cf thse Royal (leographical Society, vits Maps and
Illustrations. Vol. 24, 1854.

Prom Dr. Josarui WonK51AN.
Insanity of King Georgo 111. ; Dr. Ray.

Prom the AUTHOR, through Dr. Cnavxl'T.
M ap cf the Province cf Canada, and thse Laver Colonies, shoviag

the cannection by steam navigation vith thse united States and vit1
Eutrope, by thse route of the great Lakes, and choving alto thse connectiort
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by flailrond.9 andCatîals ritît the Nev Engl.iîd aînd the Northt-western
States of the Untion, prepareil four tlîe (aiutîlintt ('otîîîîîiusioîîcrs of the
Paria Fxhibition, by Tiiomas C. Keefer, C.E.

Mlercaitor*a, Projectionî, iîî the Great Circle [tliortLst sailitîg] or air
linos, illustratitîg tlie directiotns andt capacities of theo River St. Lum
ronce, front Lake Erie ta the Atlaîîtîc, as a menuis of commnîuîicationî
betwcen Europe andi the commercial centre of tlie Great West; lîow-
ing aise, tîme extensiotn of the Nortîteru Pacifie railwisy route tlirougli
CanndA ta tlîe nenreat Atlantic ee.n-p)ort at Montrent. Preparctl fur
the Casîadian Contmisqiotîcrs of the Paris Exhiîbition, by Titoitns C.
Keefer, C.E.

FlrOn J. M. SREETr., ES(l.
Report on tlie Niagara IInilvray Suspension Bridge, by Johin A.

Roebling, C.E.

Mr. Alhii baving intiniatet tlîat, iii vieli of the possible extension
of the coiîteniplatcti lustitute buildinîg oit Penmbroke Street, lie proposeti
ta addt ta luis gift of a froutago oit tlînt street of ninety feet, a fîîrtlîer
donation of frontage nortluwai- of stxty.four fect.

It iras resolved-Tlînt the Couzîcil gratefully acccpt of tîte valuuîble
addition, anti instruet the Seerctary ta record on tlo «Minutes, tlteir
cordial thanks for tis furtber prouif ef iià genorous interest i Il thse
adruancement of the Institute.

CANADIAN INSTITrUTE BUILDING.

The ntteîîtieîî of )Iemberb of thse Itîstitute is respectfully calleti ta
thse Circular which li ho b founti il, the foegoîng extracts frein the
Minutes of Couiieil. The preserit position of tlîe Canadian lustituto is
such as ta warrant tie Couneil in takiug ininediate stops for tlîe crc-
tien of a suitable building, in wiicb ample accumuîoduutîon for a
Museumn, Reading Itoom, anti Librnry of Reference may lie provîiced.
0. W. Allan, Esq., lias increasoti bis fermer val uable gift or a building
site, 90 feet by 140, ta one possessing a frontago on Pembroke Street
of 154 fect and a depth of 140 fect. This munificent donation wiît
alloir of thme construction of a building designed ta admit of successive
additions, as thse means and material of thse Society inerease. The
present number of naines of members on thse books of thse Instituto
exeeeds four hundreti, anti on the completion of several matters of de-
tail, connecteti with the amnalgamation or the Toronta Atlsenoeum miii
the Institute, the Library of Reference xili contais about flfteen
hundreti volumes. The progresa of the Museumn bas becs neccssarily
slow, owing ta the state af uncertainty is whicli the Instîtute bias becu
placeti with respect ta thse necessary a'oammotiation, for the Modela,
Birds, Minerais, Geological Specimens, lnsects, &c., already accumu-
lateti. The condition anti prospects cf the Institute being tlsus foar ex-
tremely favorable, it is ta bo hoped that members ill nlot allow the
preseut vabuable opportunity of giving material assistance ta the
building fend, ta pass by unicodeti.

Twent>'-ftfh 3lIeetiaxg or tie Blritish Association ror, Ille
Advancetncast or Sciece.-Glasgow., I)aS

The Annual Genoral «Meeting for thse present year of tho mentbers of
thse British Association, apeneti in the City of, Glasgow on tue 12e)h

Spe er, anti continutil util the following ?ulouday (17th). Thse
Mo.espresont ineludeti about 1200 Gentlemen anti 4500 Ladies. Thse
Financial condition of tIse Assaciation is roprescutedl as very faveur-
able. The President'satidresa waà deliveretiun perban by tue I)ukeof
Argyll. The noît meeting is ta hoe luelti in Cheltenhain.

The following ofice-benrers wera elected for the ensuing year:
-President, G. R. Daubeny, M. D.; VZce-Preeldeaues,, Tho EnrI of
Ducie, The Bibhop of Gloucester, Sir loderick 1. Murclîison, B. Baker,
Esq., The Rev. F. Close; &crelarit, Capt. Robeî-îsonl, R.A., R.

Ileniiiilg, Emq., W. Ilugall, Etq.; Triaeurcrs, J. Webster, Ebtî., J. A.
Glardiner, Esq.

The tulluwing abstracts of paliecrs rend nt the difi'erent Sections tire
front the ,ltîe,în.

t the (iniijori Jnscrrleîwsîs tf dlvyria and 1Jolylorita, liy Colo-
niel t~tts».Cl lt.îwIiîiaoî begat by >aýiîîg lit, fenred the
vllstuess, us well ns te a great citent the novelly, of tue subject ivould
prevent hini doing il îinythiîg lhke justice in the very litnte(l tinte lie
hall nt lits disposai. Thlî excavatîions ihiicihallat been coîrieti un iii
Assyria andU Babylonia hall becît contîniued tbrougli six or teven >ecars
--thy hll rangeti over tracta of country 1,000J uiles iii cient-Le
iîinr.ble2 cxcavâtedl would lie suficietut tu )u tlbreo or fouir Aiip!s, andI
the histuoticîîl inîformtation coutaineti in tlin ioulti cxceed. toui ilcu-
santi volumes inu day. Of course, iii denliiig witli such a subject ho
coulti ouly selct a portion of it,-oîîd oveu of thnt lie coulul oîily comi-
unirate the lientis. The part ta wbich lie uishlet to direct tîteir

attention was the Cuneiforni Inscriptions. Thîis phrase miercly bignificti
tlic wetlgcil-sbatped teri of wriinig, and vas net eînployed ini ny
particulir latîguago or by oua particulur nation. The cuneiform
iystema of lotters wtis a species of picture-writisig, itiventeul, nlot by the
notniîtic itiliîbitat of ilabylon, but by tliose wlîa precedeti theni.
titis writihig was, liowever, reduced by the Semitic race te letters, iînd
-idaptcd te lte articulation of their iuunguuge. Their mode of irriting
coniststeti of several elenientd. Tliere wsas the ideogmulujie, or picture-
wrîtiîîg, anti the pluonetie, wvhich wns eqlivalent te tic alphabet of their
language. Ileliati been fortunately nble to obtain unioug tla ruinsof
Nîiecvelà a tablet which actuuully exlîîbited the several developmuta of
tliis systei cf writing iuta a regular alphabet. Tîe cuneifoiîistaipi-
tioiisweOdividediinto tbree braîîcbcs%-.Plersion, Scytlîii,nt AasYrînîî;
-and it was ais the tliirti of these thait lie wislied to say a fer 'words.
lie iliet procecedt ta explain lîow the decipltermerît of these inscrip-
tions lîad beeou obtaiîîed. About tuventy years aga bis attention hllt
been directed to a sortes of itîscriptioua in cuneitornu cliaricters oit a
rock nt IheitistGn, near Kermaixhali. The tablet wns tiivided fnto
thîrce conîpartnîenis, giving tlîree difféet versions of tlîe sanie
inîscription, aînd on the sinîplest ef tliese, the Persian, lie set ta work,
anti tounît by comparung it wîii the tire ailiers tlîat tley correspotîded,
wethI the exceptionu cf two or tliree groupa, froin wliicl, on lui iller
învetgntîon, lie nmndle out-Ilystaspes, Darius, andi Xerzes. Ily
nîcans of tliese propor naines ho obtaineti an ins7tglit into tîma Version
alphabet, andi by analyzing the naines of the ancestors of Darius andi
lystaspes, andi obtaining a list of the tributary provinces of Persan,
hoe nanageti ta forin the alphabet. This was, houtever, but tbe first
stop ; the great #,bject being to tiecipher the Aettyrian inscription, andi
this coulti only be dons by coxnparing it with the Persian. The tablet
was situateti on the face of the rock, 500 foot froin tdse grounti, with a
precîpîce aboa it of 1,200 feet, and, in order ta reach it, it was neces-
sary ta stand on the top raing of a latider placeti almost perpendicular.
Nor was this al], for thero was stili the Babylonian ta be copieti, andi
it was engraved an the overhanging letige of rock, which there was no
means of reaching but by fastening tentpegs iuta the rock, lîangîng a
ropo froîn one to thse other, andi, whîle thus swînging in mîi-air,
copytng the inscription. An insight ino thse system of uvritiîîg being
tus obtained, the fortunate discovery oftbe ruina of Ninevelî fîirnislîct
a great mass of documents ta which it migbt bie applieul. Whlerever
tbey lind founti tumuli, or any appearauce of a rouiu, tronches uvere

saiuli, galleries epened, and in almost every case tlîey came upot thse
remains of inscrîbed tablets. Wbetbor it was the king ute juisiiet te
issue a bulletin, or a shopkeeper ta make up ]lis accuits, the mille
proccss hadl ta be gone through of stamping it on clny tablets. The
decîphermeut of these inscriptions led ta important resulta in nit
etlinological point of view, both as inieating tlîc race to -tliicli Ile
'writers belongeti, and affording important inormiation vith refcretîce
to the habitat of races antd tlîeir migrations. Anîong the matuy poits
'wlich tbey wcre now enableti satisfactorily ta sottie, lic alludeti tu tIhe
connexion between the Turanian andi Jlasic families, sand to the occu-
pation of Western Asia by the Scythie, and not the Semitic race. le
aise mentioneti that fromn use inscriptions hoe believeti it would bie
shown that the Queen of Siieba came frein Mdunies. As ta the
ativantages conforrcd on gcograpuîy by tltese discoveries-, lie weulti not
attcmpt ta give in tictail the ramifications of geographical knowledge
wlîictî hllt tuee tlus obtained. lie would proceeti ta the most inter-
eattng anti important brandi af the subjeet, the historical. An erre-
neous imîpressionx ias at one Uîme in circulation that the information
obt.tineti frein the inscriptions inas adverse ta Scripture. But so mucli
iras it tlîe reverse of tis, that if they irere to drair up a scieme of
chronology frori thse inscriptions, ichaut having seen the statements
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of the Seriptitrcq, thcy vould fiiîd it coincide ont cvery important
point. The excavationis et Clinîdea furiiished thcm with inscriptions
sliovwing the naines utf kiiigs, tlieir parentage, the goda tliey worsliippud,
tlîo temiples tliey bîiilt, tlie cihies they fouîîdced, anid nnuy otlîcr parti-
culars of tlîcir reign. lie dlieu iieiiîioned souto circums.tauces with
referenco e t Ui nund ut 1ir-.Nitiroud, wlîich lieliad recently
'încovcred, nnd whiich lie found laid out in the ferai of seven terraces.
Theso wec arranged in tlto order iii whiich the Caldeans or Saliene
supposcd tua planetiîry spiiores woe arranged, andecaca terrace bcbng
ptiited in dlifférenit colours, in order tu represent ils respective planet.
Miotlier curious circunlatanco 'with reference la this excavation was

the di8covery of dçcuînents enclosed in tlîis temaple. From tlae appear-ancO of theo place, lie was enabled et once to say in wliat part tlîcy
were îîlaced, aîîd on opening the wel ut theo place lio indicated, his
workmwen found lwo fine oylinders. lie aIse înentioned anoîlier sinhli
ivory cylinder wliich lie lied discovered, and round whicli were
engraved anatiemnatical figures, se senail dit they could hsrdly bo seon
witli tlio naked eye, and wliicli could net have been engreved without
thle aid of a very strong lens. In ciiicluding, lie said that before the
Britishi Association met uext >-car, loelioped to be able to brin8 before
tbein the decipîserinent ut' several lîiglly important inscriptions.

Oit the leis-kiown Fossil Muras of Seoffiind, by Iîr. lIcuU MUILLER.
-Scotlrýtid lias ils four fussil Floras: its F!ora of the Old Rted Send-
atone, its carboniferous Flora, its nolitie Flore, and that Flora of ap-
parently tertiary age, of whiclî luis Grace tlîe Dukie of Argyll found
sec interesting a fragment, overflwn by tîme tick basait beds end trap
tutl's of Muli. 0f these, the only one adequatciy knowe, te tmo geolu-
gist is lthe gorgeons Flore, of thme coil-mneasures, probably thme ricmest,
in et leat individuel plante, wlîich the world lies yet seen. The othera
are ail but wvhoily unknown; and tlîe Association may lie tue more
(lisposed to tolerete thme comparative mecagreness of the few bni re-
marks wlîich I propose making on two of tlmeir number-Ilie Flores of
the Old Ried Sandstone and thme oolite-from thme consideration tlmat
the meagreness is oîîly toc truly representativo of flie present state of
our knowiedge regarding îhem, end that if my descriptions bie scanty
andl inadequate, it is ouîly becauso the fmicts are stiti few. lew nch
of lthe bat may vet bie recovered I knew flot; but tlie circumstences
that two great Flores-remote predecessors of thme existiog one-luat
once covercd witlî tlieir continuons montIe eof green the dry land of
what is now Scotland, should bu represented but by a few coniferons
fossils, a few cycadaceons fronde, a few ferns and club messes, muat
serve te show what mere fragments of thme past history et' our country
we have yet been able te recover from the rocks, and bow very mucli
in the work of exploration and discevery stili remnains for us te do.
We stand on thme further edge of the great Flores of by-past creations,
and have gatlîercd but a few handtuls of faded leaves, a few broken
branches, a few decayed cones. The Silerian deposils of our country
have flot yet furnished us witli any unequivocal traces of a terreatriai
vegetation. Prof. Nicol, of Aberdeen, on subjecting ta the microscope
the aslies of a silurien anthracite which occura in Peebles-shire, de-
teeled i it minute tubular fibres, 'wbicli seem, hie saya, to indicate a
higlier class of vegetation than the algie; but thes., may have belenged
te a marine vegetation notwitlistanding. Associated witm the earliest
iclîtlysic remains of the Oid Red Saudstone, we fimad vegetable orge-
Disa in aucli emundance, limaI they communicate oftee a fissile cime-
racler to thmetone in wiich tley occor. But, existing as mere carben-
acous markings, tîmeir state of keeping is usuaily so lied, tliet tliey
tell us littie elae than that thme antiquely-fornied fihes of this remoto
period had swam over sea-bottoms darkened by ferests of algie. Thme
immensely developed fiagatones of Caitmneas seem to owe timeir dark
colour te organie malter, mainly of vegetable origin. So atrongly
bituminons, indeed, are somne of the lieds ot' dingier tint, Ihat Iimey
fiamte in the fire like sletes steepcd in cil. The remaina of terrestriel
vegetation in this deposite are gretly scantier tlien those of' its marine
Flore; but they must bie regarded as possessing a peculiar intereat,
as thme oldest of their class in, et leat, the Bjritishi Islands, whose truc
place in thse seale can be aatisfactorily e8tablished. In time fiagatones
of Orkney there occurs, though very rarely, a minute vegetable orge-
à,îsm, which I have elaewliere described as heving much the appearence
of one of onu- smailer feu-ns, suclI as the maidenhair spleeowort or
dwarf moonworl. But the vegetable organiara of the formation, indi-
cative of tIme bigmesl rank of any yet found in it, is a true wood of' the
cone-bearing order. 1 laid open thme nodule which centaine this speci-
men, in one of the ichthyolite lieds of Cromiarty, rather more than
eighteen yeara ago; but, Iliengl 1 described it, in thse firat edition of
a little work on 'The Oid Red Sandstone' in 1841, as exhibiting thse
woody fibre, it was nlot unlil 1845 thet, with the assistance of lime op-

ticai lapidarX, I snbtljeclcd ils structure to thme test of time microscope.
It turîîed out, as 1tiiicipaîcd, te bocitie portion of a trce ; ond ont
amy subniîttitig tle lrellaredl apeciîmieîî lu oni ot o ur iigliest atlorities,
tlîe latu Mr. Williamî Çicol, lie nt onîce decided tlot the Ilreticulated
texture of the transverse sectioni, iliongl suniewliît comapresse-l, cleiirly
iîîdicated a coimiferous urigin." 1 miay nId, fhînt this nieat iincient 'f
Scuttiali lignites presonted several pcîiliarities of structure. Likeo
soute of tlîe Araucariiins of tise wvariner latitudles, it exiibits ne huies
oif yearly growîli ifs medullary rîmys are sleuder, aud compermitivelà-
inconspicuus; eaîd the dises wliil mottle thme aides of it8 bap clim-
bers, whien viewed in tlîe luongitudinal sectiun, au-e exceedingiy mîinute,
and are rangcd, se fer as cait ho jnidged in tlîeir inuîerft'ct state etf
keeping, intme allernato order peculiar te the Arancaritins. On wlîat
pcriamed land efth Ue early Ililieozoe ages did îlîia venerably antique
Iree casî root and fhouriali, ivlîeîî tlie extiîict genere Phtericitys nmd
Coccosteous m-ere enjoying lifé by miillionsa intme surrounding seas--
long ere tlie Flore or Fauna of tlie ceaI miensures lied begun t0 be ?
The Csithines fiagaîoiîes have furnialîed one vegetable organi-m op-
pareîîtîy bigher ii tlîe scale tlien those just described, in a well-
mnarked specinien of Lepidodendroui, wiel exlîibîts. like thme Arauca-
carian ef tic Lower Old RIed, tliengl less distinctly, the internai struc-
ture. It iças fonnd about âixleen yense ago in a pavenment quarry
rieur Clockbu-gg-tlie lest staîtionî un tie Aberdeen and Furfar rail-
way-ea lIme treveller epproaclies tîîe latter pInce fronti the nerîli.
Above tbis grey flagstoe formaîtion lies tlie Upîmer Old Red Sandatone,
witli ils peculiar group et' ichlei orgahîisîiîs, none ot' ich seemn ape-
cifically îdeîîticel 'vitl thube uf' cuber tie Cajîlines.4 or theo Furfahire
lieds; for itla iun itiîeuestiîîg circuiuaîance, suggestive surely of the
vast perioda wliicî amust have clupsed during ils depositiou, timat tho
greet Old lRed systenu hll its Ilîrc distinct platfortus of organie exis-
tence, encli wliolly dificrent freint tîmo otlmers. Genericelly sud in theo
group, lîowever, the Upper fi-Aies mucli more closely resemubie flie
lisiies of the Loweu-, or Caitlînesï and Cronîîrty ilatlurm, Ihian tliey
de those of lime Forfursiire and Kiîicardiîîe eue, lt fthe uppermost
beds of lime L'pper Old Ried f'ormnationî iii Scotlaîd, wlîich are usuelly of
a pale or liglit ycllew colour, tlie vegetablo rcîîîaiîîs again becomo
strungly csrlionaccouq, but flîcîr btale ut l.ueservattun continues bad-
toc lied te admîit of ticir deterziîinîîivui ut' ciflier ,:pecies or genera;
and not until we risc a very little be>ond lthe systein do wo findt fli
remaina0f a Florae itmer ricli or ivell îmreserved. But veuy rcimrkablo
is lihe change whicli et Ibis stage et ounce occurs. IVe posa et a singlo
stride from great poverty tb grcet wealth. 'le auddenness of lime
change seems snited te rcmind one of Ilînt experienced by lime voyager
when, after traversing for many days Borne wide expanse of ocean,
unvaried save by ils banka et' feloaing see-weed, or where, occasionally
and et -«.Je intervals, lie picka up soine leaf-bearing bougli, or marks
some fragment et' duift-weed go flaing past, lie entera at lengîi lthe
aheltered lagoon et' some cou-ai ialand, and secs all eronnd lime deep
green ot' a tropical vegetalien descending in tangled luxuriance t time
water's edge--tall, ereet ferns, and creeping Lycapodaceqa; and thme
pandenus, witm its acrial ruots and ils screw-like clusters of nerrow
leaves; iond higli ever ail, tlu peims, iîtl their linge pinnate fronde,
and their curionsly aggregated groupa of' massive fruit. Iu lîmis noble
Flora et' thle coal-measures mucli sll remmios to lie done in Scotlaud.
0ur Lower Carlioniferons rocks are eof immense development; lime
limestones of Ilurdie liouse, witli timeir nuîîîeus terrestrial plante,
eccur many hundred feet beneefli our mountain lime.,tones; and our
list et' vegetable species peculiar te thmese levier deposits is stili veu-y
incemplete. Even in timose bigmer carboniferons rocks with wimich tho
meny coal workings of lime counmtry have rendercd ns comperalively
familier, timere seemas le bo stili a good deal efth ie new and time un-
knewn te repay lime labour et' futur'e explorers. Il was ouly lest yeur
Ihmet 'Mr. Gourlie, of tliis city, adý'ed le our fosbil Flore a new Volk-
mannie front the ceal-fieid of' Curluke; and I detected very receully
in a neighbouring locality, Ilieugli in but on indifférent stetu of keep-
ing, wimat sema te bie e new and very peculiar feu-n. There is a Stig-
maria, too, on tlie table, very ereate iu ils sculpture, et' ihicla 1 have
new found timree specimnena in a îjnerry eft'hie coal-measures near
Porlobelle, lImat bas still le bie figured and descrilied. In timis richly-
oruamented Stigmaria lIme ciîaracîcu-istic arcolte prebent lime ordiuory
aspect; eacb, however, ferma time centre of a scnlplnred star, consist-
ing et' front eighleeu t0 twenty raya, or rallier the centre of a scuiptured
fiewer of lime Composite order, resembling a garden dai.sy. Tise minute
petlIs-if we are teaeccept lime latter comparison-are renged in three
concentrie lines, and their ferai is irregularly lenticular. Even among
the vegetable organisme already partiaily descu-ibed and figured, mucu
reniains te lie accomplished in the way et' resloration. Tme detached,
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pinno f a férn, or a foi' fragment.s of the stems cf Ulodendron or
8igillaria, give erery inadequato ideas cf the plants te wlidh thcy liad
belongcd lit tlîcir stâte cf original entirenesq.

LF'rperinientat Observations on an Elctrie C'able, by 1%r. WVîLnx.%.4
WlVnîrmîousit.-Aftcr rcferring te fhe rapid pregress iii subînarine te-
legrnplîy wbicli the lnst four yenrs have witnessed, IXr. Wliitebouse
said that lie regnrded if as an establislied fnct tlîat thc nautical and
cnineeraig ditticulties wlîicli at firat existedl liaed been already over-
cornue, andi tlîat the exporience gained in submerging the aliorter
lengtlîs lied enablcd the projecters te provide fer al coiltingencies af-
fecting the greater. The nutiior tlien drcm the attention of tihe Section
te a series cf experimental observations wiid ho had recentl>' made
upon the MNediterranean and Nowfoundland cables, before tlîey sailed
fonr their respective destinationsa. These cables contained an aggregate
itf 1,125 miles of insulatcd electrie wir,-atnd the experiments woe
contlacted clîielly with referenco te fhe problema cf the practicability cf

esalsî. lectrie communications with ladia, Australie, and Ame-
ricn. Tlîo resuits of ail tic experiments were recorded by a steel
stylo upon clectro-chemical peper by the action cf tho current itacif,

hile the paper mas at the saine time divided into seconds and frac-
tional parts cf a second by tIe use cf a pendulum. This mode of
operatîîîg adînits cf great dclicacy in flie tîterminafien cf the resuits,
as the seconds cen aftenrards ho divided into hundrcdths by Uie use
of a Ilemuier," and the result rend off with the mane fecility as a
baremetric observation. Enlerged fac.similesof the clectric autogrnphs,
as tIc autlior cala tlîcm, mere exhibited as dingrems, and the actual
slips of electro-chemical peper ivero laid upon the table. The wedl-
L-sown effects cf induction upon tlîo current were accureteiy displayed ;
and coatrastcd mih these were cther autegrapîs shewing fIe effeet cf
forcibîy disclîergiîîg the mire isy giving if an edequate charge cf the
opposite electricity ini the mcdo preposed by fhe auflior. No les
tlian ciglit currcnts-fcur positive and four negative--mere in this ivny
transmiitted in a single second cf time through the saime length cf
wire (1,1'25 miles) througli iviicl a single current required a second
and a hlaf te diacharge itseif spontaneous1y upon the papier. Ilaving
stafed tho precautions ndcptcd te guard against error la the observa-
tions, thc details cf the oxpenîînents mere tien concisel>' giron, includ-
ing seo2 for Ilvelccity," wbicîs showed a mucli liiglher rate attainabie
by the magnete-electrie than by the voltaic current. The author then
rcnpittilated the fisets, te wiid lie specinîlly invited attention :-First,
tIse mode cf tcsting velocit>' by the use cf a voltaic current divided
into fwo parts (a split current), one cf wbich abaîl pass tbrough a
graduatcd resistance tube cf distilled water, and a foi feet oniy of
mire, wirhle fie otler part shall ho sent through the long circuit, both
bcing made te reccrd tliemselves by adjacent styles upon the sane
slip cf eiectro-cliemicaî paper. Second, the use cf unagneto-electrie
*' twin-currents," syncironous ia tîcîr origin, but wboily distinct ia
tlîcir meteilie circuits, for the ame purpose, whetlier they ho made te
record flîcmselves direct upon the paper, or te actuate relaya or re-
ceiving instruments ii shail give contacts for a local prinfing bat-
tery. Third, the cifeets of induction, retssrdnticn cf the current, and
clîarging cf the mire, as sbowa aufcgraphicaily; and contrasted iritl
this-fourîli, tIc rapid nnd forcible disciargîng cf the mire by the use
cf an opposite current; and hencc-fifth, the use cf this as a nien cf
maintainîng, or restcring at picasure, tise electrie equilibrium of the
wire. Sixcis, absolute ncutralization of currents b>' tce rapid reversai.
Seventli, comparisoa cf working speed attainable in a given length cf
wiro by the use cf repetifiona cf similar voitaic currents as contrasted
ii alternating magneto-electrie currents, and irbicl, et the loeet

estimate, seemced te ho seven or cight te one in faveur cf thie latter.
Eiglitl, proof cf flue cc-existence of several waves of electrie force of
opposite dlînracter ln a mire cf given lengflî, of whicli encî respeetively
%vili arrivenat its destination mitîcut interference. Ninth, tle elccity,
or ratIer amounit of reterdation, greatl>' infiuenced by the energy cf
tIse current eniployed, otlier conditions remeining flic saine. Tentb,
île adequate advantages cbtained in a 300-mnile lengtî b>' douisiing or
trcbliîig tic nmass of conducîing motals. Tise nuthor, in conclusion,
stated lus conviction tînt if appeared froni these experinients, as vicl
as frei triais wiid le lad made iif an instrumeut of fhe simplest
form, actuatcd by magneto-electrie currents, fIat fIe irerking speed
attainable in a subînarino mire cf 1,125 miles iras ample for commer-
cial success. .And may vre net, bie added, fairi>' conclude aise thnt
India, Australin, and America, are accessible b>' felegraph mitbout fIe
use cf mires larger flan those commonly employed ln submarines
cabies ?

Remark3 on the (Jhronology of the .Fo,-mtions of the Mec;, b>' Prof.
NbcusL.-Prof Nicbol stated thiat, flrougis the munificence of the

Marquis of Breadalbane, hoe lind bcen enabled te brin g to bear on tise
delicate inquiries, whose commencement hie intended to explain, a very
great if flot a fully adequate amnount of telescopie power. A speculumi
of twcnty.ono inches, originally made by the late «&Nr. Ramage with
the impracticable foctil length of ifty-five feet, had, nt tic expense of
tbat noble Lord, been re-ground, polislied, mountcd as an cquatoreal,
and piaced in tho Glasgowv Obscrvatory, in its best state only about
six wceks ngo. Prof. Nicliol showed moine lunar photogrnphis, which
indicated the great llght with wlîich the telescopo cndowed its focal
images, and cntered on other details as to its <lefitîat<on. The object cf
the present papier i. the reverse cf speculative. It ais te rcca!I
from mere speculation, te the rond towards positive inquiry, ail oob-
servers cf the lunar surface. To our satellite Ijitîjerto those vcry ideas
have been applied, wlîich. confused the wbole early epocbs of cur ter-
restrial geology, the notion, viz., that its surface is a chaos, the result
of primary, auddon, short-lived and lawless convulsion. WVe do nlot
new conneet tho conception of irregularity with the history cf the
earth:-it is the triumph cf science te have analyzed that apparent
chaos, and discerned order through it aIl. The mode by wbich this
lias been accomplislied, it is vieil known, bas been the arrangement cf
our terrenc mountains aecording te their relation te time : their rela-
tive ages determined, the couree cf our world seemed smootli and
harmouicus, liko the edvance of an>' otiier great organization. Ought
we net thon te attempt ta appiy a similar mode of classification te the
formations in the moon,-hoping te discera thero aiso a course of de-
velopaient, and ne confusion of manifestation of irregular convulsion ?
Prof. Nichol thion attempted te point out thet there appcared a practi-
cal and positive mode by which such classification miglit bo effected.
It could net, in se far as hoe yet liad discernied, lio nccomplisbod by
tracing, as we liad donc coi eartlî, relations bctween binar upheavals
and stratified rocks; but another principle was quite ns decisivo in
the information it gave, viz., thie intersection of dislocations. There
are clear marks cf dislocation in the moon-nay, the surface of our
satellite is overioprcnd with tbem. Those are the raya of liglit, or
ratlîcr briglit raya, thet flow fromt almcst ail the great eraters as their
centres, and arc also found where craters deofnot at present appear.
W'hatever the substance of thua highly refiecting matter, it ls evidcntly
ne superficiel layer or stream, like lava, but extends dewnwards a
considerable depth into tho body cf the moon. In short, ire have ne
likeness te it on eartlî, in fIe senso now spoken of, except Our grent
tmap and crystalline dgkeu. It seemed, clear, then, that the intersection
of these raya are really interi. !ions of dislocations, fromi whici ire
xnight deduce their dhronelogy. Can fhe intersection, however, ho
aufficiently seen ?-in other words, i8 fhe felescope adequate t0 doter-
mine irbich cf the tire intersecting lines bas disturbed or eut through
the other?1 Prof. Nichol maintained the aflirmative in many cases,
and by aid cf diagrams, taken dowm frein direct observation, illustra-
ted and enforced bis vicirs.

Note on Solar Refraction, by Prof. PiAzzi SsîyTm.-Amongst other
interesting and important consequences cf the dynamical theory cf
lieat, Prof. IV. Thomson having deduced thse necessity of a resisting
medium, fhe condensation cf this about the sun, and a consequent re-
fraction cf fhe stars accu in tbat neighbourhood, Prof. Piazzi Smyth
liad cndeaveurcd te ascertain by direct astronomical observation
whcfher any sucb effect was sensible to our besf instruments. Owing
te atmospherie cbstructions, oni>' three observations, yielding tire re-
suit.-, bad been yet obtained; but befh h fese indicated a sensible
amount cf soler refraction. Sbcuid this effect be confirmed by moro
numerous cbservations, if must have important bearings on every
branch cf astrcnomy; and as the atmosphere at ail ordinnry observa-
tories presents aimost insuperabie obstacles, the autbor pointed out
the advantage of stationiog a telescope for thispurpose on thse munrit
cf a high mountain.

ERRAvUM.-Tlio Lithograpler cf tihe Mnp cf tice Townshîip cf Col-
chester, irhich accompanied tue conclusion of 'Major Lachian's paper
in the last number cf the Journal, lias infrodnced an errer in thse
direction cf one cf fthe Cance Canais, wbich we fake flua opportunity
of rectifying. Instead cf running straight fîrougs Round Mlarsis and
Long %larsl, it should mun due north along the bordera cf Long Marsis
as far as the 8tb Concession, and tIen across Rnacb's ilfrsb enlj',
until if approached the River Canard. A drair froma Round 'Maral
into thse Canes Canal wiUl nccompiish ail fIat is required witb respect
te the drainage cf Round 'Mariî.

[1855.



blouffly Deteorologital Utegitter, at thse Provinial& Magnetical Ob.ervittory, Toa.anto, Cantada West.-Aiigtoet, 185l14
Latitude, 43 deg. 89.4 Sain, North. Longitude, 79 dey 21. min. Mest. EeL'ation above Lake Ontario, l08feet.

Jlarom. at tcmp. of 32 dcg. Tcmp. et the Air. Mlean Tension of Vapeur. Illumid'y ofAir. Wind. ti
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Ilighest Baromctcr .... 30-019, nt 6 a.m. on 101h ~Montly range:
Lowest Barometer .. 29-130, nt 8 a.m. on 9th f0-889 inches.
Hlighiest registcrcd temperature 830.5, at pan., Srd Montbly range:
iLewest registered temperature 400-0, et a.nl. on 19th j'430-.
Mean %laximut Thiermometer .......... 7î40.61ý Mean daily uage:
Mean Minimum Thormometer ......... 540.09 J' 20.52
Greatest daily range ......40.2, from p.m. of 1Oth to a.m. of 17th.
Least daily range ..... 80.8, frein p.m. of 8tb, to a.m. of Oth.
Warmest day...3rd. Nlean temperature . 740.07 Difference,
Coldcst day......27th. Uean temperaturce:.520-93 j'210.74.
Grcatest intcnsity of Solar Radiation, 980.4 on p.m. of 4th ~,Range,
Lowest point of Terrestrial Radiation, 300.2 on a. m. of 101h> 680.2.
Aurora observed on ô nigbts: viz. on 4th, l4th, 17th, l8th and 23rd.
Possible te sec Aurora on 24 niglits. Impo2sible on 7 nights.
Raining on 7 days. Raining 8-1 bour3; dcptb, 1-455 inches.
Mlean of Cloudiness, 0' 44.
Thunder storms occurred on the 4th, 16tb, and 31st.
Sheet ligbtning obserVcd on the 8th and 151h.
In ebserving for the periodie appearance eo' Meteors considerable

numbers vere noted on the nights ef the Ilth and 13th.

Sum of the .4tmospheric Current, in miles, resolved into the four Cardinal
directions.

Northi s. South. East.
1795-01 1890-31 1443 82 1208-52

Mean direction of Wind, WV 270 N. McmIea velocity 6-97 miles per hour.
Maximum, velocity, 82-6 miles per hieur, froim 1 te 2 p.m. on l7th.
Most windy day, the 9th; mean velocity, 16-95 miles per heur.
Least windy day, the 22nd; mea velecity, 3-71 1 &
Most windy heur, 1 p.m. ; Mlean velocity, 10-47 miles per heur.
least windy heur, 1 a.m.; Mena velocity, 4-78
blea diurnal variation, 5-69 miles.

16th. 6-80 te 6-20 arn., violent Thundlergtorm, the qnsntity of rain
which foul in this storm, was 0-295 inch. on the surface, and the velo-

city et thc wind, from 6'12 te 0.18 n.m. attained the rate et 75-0 miles
per heur.

I7lm. 6'45 te 7-05 pam. very pcrfectly defined double Rainbe,
beautifully exliibiting tIme prismatic celeurs.

26th. 7'54 p.nm. a Meteor about tlmrec times as large ns Jupiter
c'bserved in S.W., lcnving a train et light bchind il, whlicli lasted fully
a minute after the disappearance et the meteer.

The Menu Temperature efthIis nionth bias been 2*.1 below the
average, and the quantiîy et linin lias becis lcss thon tIme «Mean by
1'264 inch. en the surface, whilst the velecity et tbe Wind bas becu
in excess et the average by 2'39 miles per lieur. The menîli may
theretore be claracterized ns cold, clcar, dry and windy.

Coinpalative Table for Atiîgut.

'inpemiure. 1-liai,1. u,

M~ iean.ifrom e<l'vd Râ D* 1. 131'n Direc- Velocity
!Av'o 0WýdobSSdý 9eýln 311ILS

18064-7 -1- 80.1 47-4 32-7j 12 2-9051
1841 644-1'8 83.5 46.7 368 9 6'1701 .. 09 lhs.
1842 65'7 -05 80'7 45.3 35.41 6 2.500 .. 0-30 lbs.
1843 66'4;+0'2 85.5 44-4 41.1 4 4'S50 .. 0-12 Ibs
1844 64'3-1'9 82'5 44'3 38-2 17 impt- . 0-16 Ibs.
1845 67'9 1'17 82-5 44'4 38-1 9 1'725 ... 0'10 Ibs.
1846 68'4+2'2 86.3 50.4 35.9 9 1'770 ... 0-17 lbs.
1847 65-1-1-1 83'1 44'9 38'2 10 2.140 ... 0'19 lbs.
1848 69'21+3'0 87'5 49'3 38'2 8 0-8551 S 20 E 4'55 Mliles.
1849 66.3!+0'1 79'5 51'4 28'1 10 1-970 W 19 N 3'76 Mliles.
18501 66'8+40-6 84'2 43'0 41-21 13 4'3551 N 15 E 4'46 Mls

1163-6 -26 7«3-9 4a'G 86'2 10 1'360l IV 27 N 4'G2 1s
1852 659-03 81'2 46.7 34-5 9 12-695 E 20 N 3-30 'Mliles.
1853 68-'+2'4 91'6 47'6 4410 Il 2-5751 S 29 E 4-23 MNiles.
1854 68'0;+1'8 98'1 47'0 51-11 5 0-4551 W 28 N 4-74 M1iles.
1855 64l'1-' 8.)'16 44'9 87'21 7 1'455 W 27 N 6-97 Mliles.

8: 0'19 lbs.
M'a. 66-21 ~ .42646'38.37-93; 9.32'7191 4-58 Miles.
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