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WESTERN AND HURON DISIRIers,

Gupseferaws Linestonr and Shale, awl Copniteroes Lone stone,
i L

There are no havd rock exposures of any kind on the const
south from the Riviere un Sable (north lor upwards of ceven-
teen miles, ar on the Sauguine River so £ as we aseended it
The fiest discovery of such strata Zu st on our voute in that
direetion, was 1t @ point about seven wtles pearly S0 WLt
the mouth of the fatter stream, where an owterop veours
(lhpL\\HW buff~eoloured lmestone, holdine numerous aveande
reniing, of which the forms were fieguentds veplaced by horn-
stone.  The heds were 1 ny ease at this l"‘“ - vx;mwtl above
two feet over the level of the lakel wnd their approach
hortzontadity was o nemr that the eve condd seareely detect n
glope. They came out mtervals alonz the <hore, the wur-
face of one bed being sometimes exposed tor w considerabile
distance, and ocenpicd altogether 2 spacee of four o five miles,
bevond which another coneealment oecurs, cantinuing to \\uhm
three mites of Point Douglas, where ellowish eoloured calea-
reous ~andstone skirts the coast lne.  Proceedine mlong the
beach towards DPolat Douglas, we found this sandstone asso-
ciated with calearcous beds holdine a laree amount of” horn-
stone, with black hitmminous ~hales and Bue and drab-coloured
limestones, one bed among which appeared to he hydianlic,
The whole of these stiata were devoid of fossils, but imper fect
ervatals oi celestine or ~ulphate of strentian occurred, vith
quartz and cale-~par, lining dvusy caovines or cracks in the
rock, and numerous imbedded balls of hnstone were et
with.,  _\ black band overlies the sandstone. and is of a course
granular texture, appearing to be (nmp(m'd principally of” an
aggregation of imperfeet ervatals of cale-spar, while the black
color resubts from the presence of bitun:inous matter, which
exists in gienter ov less proportion in all the beds. Ascending
in the section, which at Pot Douglas displays a thickuess ot
twelve feet, thwn ealeareons beds of a diwk brown colour «cur,
separted by very thin knvers of black bitmminous shale ; and
over them the upper part of the ¢Biff is oeenpied by thin bands
of blue limestone and pale yvellowish calearesus beds, sone-
times over a foot in thickness, mueh marhed by simall brownish
lenticular erystals of c:xic-.\p.n. Between two of the beds there
is a suture-like division; the two heds when separuted present
surfaces covered with interditting tooth-hke projections, the

* In lhc August number of thic Journal we puh]ulm] a (.(m]:wxc'd
.\hp ol a unm-lvr able portion of Western Canada, by W B Logan,
Esq.y FRS & G XL Provineat Geologmst, We tew propoce to tuv-
nish mounthly abstracts of those portions of the Gealogreal Reports
which describe the vhysical struciare of the country m.mprch( nded
within the limts of the Map  We are imduerd 1o adopt this method of
disseminating information respeeting the Gedoey of Canzda, not only
on account of 115 intrinsie value, but aleo because stis aomatter of
extreme difficnity to meet with copies of the eartier Reports, in conve-
quence of the de~sttneton of the reserve during those disustions confia-
grations which destroyed the Parhament Builhings at Mantreal and
Qucebee.
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sides of which often display a fascalated  columnar strue-
ture, e w il of bitmminous matter lics hetween the sutfaces,
and tnvests all the mv_]ulmn\ Oune part or another of the
non-fossiliferons section thus exposed at Posnt Douglas con-
tinues to veenpy the coast to the southward, exhibuting wentle
undulations, to a spot aboud halt a wile be \und the Litde Pine
Brook. where fosciliterous beds, holding much hoinstone, are
seett overhving the highest of the strua alieady wentioned, in
detatehed isolated patehes, for upwards of 2 mile, beyond
which no fedue 15 eaposed tor upwards of twenty-five mles.
Where the line between the Townships of Achfield and ol
borne meets the lake, a littde south of Maitland River, ledges
come from beneath the high clay cbfis which face tlm water,
and these ledges ave seen at nteryals alone the shore for .tbuut
amile  The greatest seetion exposed « dows not afford a vertical
thickness of more than six feet; the woeks resemble a part of
those of Poiut Douglas ;) they ae destitute »f fossils, and con-
sisty inascending order, of @iy caleareons and bituminous
samdstones, (h(ll\ limestones, brown widoateous beds striped
\\nh thin bituminous shales, .md pale vellow ealeareous Jayers,
sometimes three teet thick, with lmm\ lar erystals of eale- -par,
or emvities from which sueh have disappeared. Probably in
the same relation to these vocks o~ the fossiliferous o the un-
fossihferous of the udinity ot Pant bouglas, there occur at
the fulls on the Ashiicld Pver, about u qu.nt(‘ of a mile
above the village, a set of thick-bedded dark eray calearcous
sandstones and buffeeolonred silicions Yestones, both holding
organic temuins, which are more nmmerous i the latter.
Beds similar to those on the A-Wficld coast and river, pro-
hably a0 continnation of the suue, were observed for the last

time in a oliff on the Maitland River near Goderich. The
following is n ~ection of them in descending order =—
fi. in.
1. Thinshedded dark gray binaminous limestone holding organic
renasas . o suture-like bituminous divison with tooth-hke
and oecasionally culumn:n'-ﬂtlcnl projections, separate twoe of
the beds e i meses L2
2 Mensures uxm("dc«l l;\ dn and ddun e 12 0
S0 Vale gray or drab- coloured fine prained m.] (nll(‘. with fer-
rugmons ~puts and smpm ant mottled with Vue and rellow:
1o Jossls.. oo e e e .20
t. An nrof'uhx hcd wm)mwd of an agreeton <v(‘ impcrfcct
cryst 1\\ of cales<par ....... ({1
5. Dark brown finc-grained vux-Nunc -ml-< ~l W, th Inunnmmw
Tayers, very ~oft anid easdyv disintegrated unuiafter (»\pmmc
to llxv ar, e 1 hecomes BT vo . os e ene woen ot oo 26
At the brisdee aeross the Maitland River, about half a mile

from the \:llw«- of Guderich, and at « chort distance below
the place where the above section was measured, the following
unlmqhhunh rocks were found expomed inon umlmu ition of

the s cliff:—
ft. in.
2. Dari, . ~ay hitumineus and sjlicious hmestone oo .40
Breceiated, cherty and bitununous hnestone ... e 20
3. I'ale ayellowish clh«cho-'nmmwouk bed, Wit fvrnxgmons
sampes and spots ... e aes . . 110
4 Bed cmn;mswl of an q'vg,r( ratien (-t 1mycrfut cr
cuale-spar.. e 006
. Noft \clhm:~lx wlourcd :md tnno mlh l;mumnons .md fer-
ruginous spots 30

6. Dark gray or l»r()\\m\lx wlomcd huum.nnu\]u w~t<m(~ con-
taining <mall lentienlar cry~tals of caleespir or cavities of
the same form, some beds ~hu\\m1\ a lavee guantity of horn-
stone and thin partng~ of black bitummous shale s 40

The lower and nongossiliferous pnrnnn of the rocks thus
deseribed bears a strong resemblance in their mineral character
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and general appearance to that series of beds at the suniit of
the Gy psifervus furmation of New Yorh, which is known theie
as the Waterdime group, except that the Lads do not coutain
oranic rewains, the total absouee o1 vay great scadty of
which is a feature that belongs, both in New Yok and the
bordering part of Canada in the Niagara distiicty to the 1e-
minder of the formativie This anadogy bs futher sapported
by the fussiliferous poition of the Thuron sections, in which
several of the fussils seem to conrespund withe those figared by
Hall and YVanuseny, as charactaistic of the Comnifuous line-
stone and the Onondaga limestune, whidh cunstitutes a pussage
to the Corniferous, aud is in the westan pat off New Yk
and its continuation into Canada, the furmation oveilying the
Gypsiferons.  These fossils ave Laracyddas dliptica, Delthyris
undulata, Atrypa afiings, with a Cyathofitlion and a Syrinege-
pora belonging to the Onondaga hmestone, neither of which
have been specifically named, accompanying Favosites yoth-
landica ; other species of Didlthyris and lerypa oceur, with
Strophoniena and Cypricardio, and univalves resembling the
genus flaticeras of Conrad. In addition to the corals men-
tioned, others are present, and there are ulso several species of
Trilobites.

The Curniferous lmestone exteuds over the graater propur-
tion uf Wl the wistern parts of the poninsule botween Lakes
Huron and Erie, but thick deposits of diift cover it up thioagh-
wut the chicet purtion of the wrea it occupics The only opo-
swe of it wet with i gur excursion, in additivn te those
a edy mentioned, near the Sauguine, at Lattle Piae Biook,
and on the Ashfield and Maitland Rivers, weie at the Malden
quarries, near Amherstburgh, at the very western extremity of
the western district, where it displays thick beds of a pale
vellowish limestone of a bituriinous «quality, abounding in
tossils, and where, in addition to those kinds of remains already
mentioned, it holds the bones of fishes.

As it appears probable from what has been said, that the
fossiliferous rocks south of the Sauguine belone to the base of
the Corniferous limestone, it may be iuforrad that the whale of
the sand el clay covered space Letween them and the Riviere
au Sable (uorthy is vecupied by the Gypsifervus group, the
upper members alene of which are bivaght into view on the
shore of Luhe Huron, and by a series of geutle undalativns
cariied to Point Douglus and the uther parts of the cvast to
Guderich. When the flatness of the straty, and the thick
cvating of the supurficlal arenaceous and argillacevus deposits
in those parts of the country, are considered, it is not surpris-
ing that the mineral whick in other parts renders the furmation
uf ceunomic wpurtance should nut have been met with. But
as the district becunies scttled and duared, there is little doubt
many fortunate expusutes of it will be foand between the
mouth of the Sauguine aud these sputs where it s already
turned to use on the Graad River. The positivn there veu-
picd by the availeble masses of gypsuni is in the widdle of the
formativn, and whercver they have been ebserved in Canada,
they are associated with green calearco-argilliceous shiales and
thin beds of lhwestune. Biluw these shiales and limestones,
red marls are knowu to exist iu Canada, not far from the Falls
of Niagara, and alsv in New York, where that part of the
furmation becemes of impurtance as the salt-bearing rock of
Ouundaga. That the red warls are probably continued, i
front of the Niugara limestones, to the coast of Luahe Huion
between the mouths of the Sauguine and Au Suble, appuars to
be indicated by the fact that Captain B§ficld ou Lis map of
the lake has represented a buttom of red clay to cxist in svund-
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lgs of Sab feet, at a spot baaning about W Ly S saentoen
ur dghiteen wiles fion the meath of the Sauguine, or aboul
tnenty-ive wiles Ju the sane direction, Bom o peint where th
lovel of thie Like would intersect the supposad probable sutang
ot the wanl on the lind, wud though it would 1equire a slopa
of o e than fuwteen fuet in aowile to readh the rad dday
i the submerged loadity, while the genaad indination of the
eaposad strata is ostimated at thitty feet in a mile, the diffor-
cice is tou smally and such a Jhange o the dip as would be
regaiied to compensate it, teo comnon it uecationee to b
it any diffieudty. With a slope of ity foct ina mile, th
total thichnees of the furmation, where it attaivs the mouth o
the Sauguine, would be 500 fect.

The opinion that the cconomic masses of gypsum will be
found te accompany the formation to which they belong to the
coast of Lake Huron, is supported by the fact that such me
Kknown to eaist inits farther etension on Buint Island, not
far northward of Michillimakinae, the rocks constituting the
@roup of islands in the vieinity of which have been ascertained
to belung to the gypsiferous series; and the value of gypsum
in its applications to the soil renders it little doubtful that it<
presence will have a material effect wpon the prosperity of such
settlements as may b found to posses available quantitics in
their vidnity , but as the mineal s distiibutad in detatchicd
and dsolated wasses, varying greatly in size and extent, and
not in continuvus shects aluny the stratu, the (“l‘ko\(l'.\ of
wurthable patrts can un]y be eapected as the result of canddud
and perseyeding resaadh, cuntinued for sume tine.

Tn addition to gvpsum, hydraulic lime is a material of
cconomie value likely to result from this furmation; a bed of
it at Point Douglas has already been alluded to, which in the
experiments tricd with it, hardened rapidly under water, after
having been burnt and pulverizad, and the statements of a
previous report show that considerable quantities of it esist in
ihe furmation, uear Paris on the Grand River. Guod conanion
material for building purpeses and limestone for burning arc
miet with in both the Gypeiferous and Cornifercus formation
At Godaich, about helt @ wile abuve the bridge across the
Maitland River, i darh brown sandstone, soft in the bod, but
handening on espnosure, his been used for coarse building pur-
poses, d found uscful in the cunstruction of limckilus, .\t
the samie place there ave limestones in the upper part of the
bank, which make a goud substantial build g stune, but an
wufit fur any vrnamental part of an edifice, in conseyuenge of a
tendency to become iron-stained.  The body of thie gaol and
court-house at Goderich is built of such a stune, but the fucings
of the structure, 1 was informed, were brought from Mulden
Ruks of w similar Character to these abuve montivned ocour
at the rapids un the same river near Papp's furm, about five
tiles from Goderich on the London yoad: the strata being
neanly flat, are capable of being casily quarricd At Malda,
noar Awhorsthurgh, a limestone of a whitish gray, and somec
times of a buff colour, is estensively quardied for building
stone; the beds, which lic nearly flat, are fram one to two il
thick, in no case require more than twe or three feet of sl to
be stripped from them, aud in some parts are attainable at the
very surface.  They give w very handsome buiiding stune, aind
at the buse of sumie of the sections cxposed there is & compact
Liyer of a buff colour, sumewhat resembling lithugraphic ston
in its appearance ; but fur lithograplic purposes it seems to b
tou brittle. Al the beds burn to a good white liwe. Whin
the beds of the Curniferous formativn hold too mudh of the
hornstone, (from the large disscwinated guantities of which it
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derives its appellation,j to yield huildine materials, the rock
then beeomes applicable os woad wetad, tar which it is well
adapted ; the hornstone prevaibs vhiefly wm the ower part of
the furmation.

Hhamitton Group.

In o Jow oliff on the west side of Cap Tpperwash or Kettle
Puint. there i= displayed a vertical amoant of about tvelve to
fourteen feet of black bitmninous <hude, which splits into very
thin lunine, and weathers to a0 dull fead colour, marked in
mamy places by extensive hrown stains from oxyd of ivan,
while patehes of the exterior 1 such parts as are not washed
by the water of the lake, are enerusted with 2 yellowizh
sulphurons looking powder.”  Many nodules and crystals of
ivon pyrites ae enclosed in the shales and many peeunliar
sphoric:nl coneretions.  On the cast side of the Point the
upper beds of the seetion ave concesled by debriv, but the
Tower eome out from beneath the bank, exposing their surfices
a little above the Jevel of the water, studded by the spherienl
concretions, over an area of several square acres.  The resem-
blance these coneretions bear in wany instanees to iuverted
kettles has probubly been the orizin of the name commonly
applied to the Point; they are of all sizes from three inches to
three feet in dinmeter, and while mang of them are nearly
pertect spheres, others arve flattened o little, genevally an he
under side; sometimes they present one ~ub-gpherieal mass on
the top of another, the upper of which is smaller than the
under, giving a vude vesemblance 1o a huge acorn ; the masses
split open with fadility. both vertically and horizontally, and
when double forms vccur they we readily divided horizontally.
These coneretions are all composed of a dark gray erystalline
limestone, preseuating in many eases @ eontused aggregation of
erystals in the centye, from the nucleus formed by which slender
clongated prisms radiate very regubuly thonghout the mass to
the circumference.  In the nucleus are sometimes met with
small disseminated specks of blende, but these were not ob-
served to extend to the radiating prisms. which both in their
terminations on the exterior of the sphete, and in their filiform
aspeet in the radii on fractured surfaces, give the mass very
much the semblance of a fu=<il coral, for which it might
readily be mistaken.

The shale is foxsiliforous, and zmone the remains a fucoid
resembling the Faoddes conda galli of Vanuxem is very
abundant, chicfly in the lower beds. Stews of plants sup-
peeed to he species of Calamdtes, in soune instances seven to
vight feet long with a breadth o2 three inches, are fiequently
seen about the middle of the section, and in these are «mue-
times remarked patches of a thin coating of coal, which no
doubt when freshly exposed, invested the whale plant. 1o
one place 1 Lingala (hut neither of the two species represented
by Mi. Hall as belonging to the Geuesee <ate,) was found
assoctated with plants, o additzor to wint appears 0 be a
number of minute othicular micvoscopic ~hells.

The whole of the beach where these bitwminous shales
occur, appers to have been overtun by five, which is - nmoured
by the lndians and others ncquainted with that section of
country, to have originated spontancously, and to have con-
tinned buraing for several conseeutive yews. That rocks con-
tining so much bitunfinons matter. once ignited, should not

* The substanee s soft, sdull, earthy. of a wulphur yellow, aml :n
ad Iition to possessing the exterior aspect, mives the blow pipe reasctions
of Humboldtine or oxalite of ywon. It instant’y Wlackens in the flame,
without any sulphurous odour, and becomes magnetic, Ieavinyg, by the
contizuance of the heat, & bright red stain.
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cease to burn for months ar even vears, is very probable ; but
it i< diffienlt to aseortain satisfictorily whether the fire was the
resalt of natwsal canses or of aceident Snontaneaus combus-
tion i« known to hie of fiequent ocenreence near eolleries,
where bituminous shale is thrown up in heaps 2 refise vesuit-
ine from the working of the coal, when the shale s of a
erwnbling nature, and is accampanivd by iron pyrites, 2 mineral
present in most coal seaws, [t is not Inomy power to explain
the phenomenon clandy, but it is supposed to be connected
with the decomposition of the pyntes; but in the case of
Kettle Point the same materials, bituminous shale and pyrites
ave present together, and it is not unreasonable to suppose that
their action on one another may have originated the ignition.
We observed that on diguing a foot deep or more into the
<hingle, a funt and slinost calousless vapour immediately arose
from the opening, which, gradually inereasing in volume and
density, in the space of two or three minutes, became a distinct
stwoke, emitting an odowr very similar to that produced by the
combustion of a sulphurous coal, and cvolving at the same
tine a considerable heat. The shingle of the beach, which is
ahnost exelusively devived from the formation, is of a bright
red colour wherever the five has extended, the bituminvus
matter having entirely disappeared.

The black colour and infliumable nature of the bituminous
shales of Rettle Point have suggested to some persons, as in
the case of the bituminous shales of the Utiea slate in other
parts of the Provinee, the possibility of their proximity to
available coal seams.  But the formation to which they belong
is well known iu the State of New Yk, where useless and
expensive experiments were made in it before the institution
of the State Geolugical Survey, in a vain scarch for mineral
fuel ; the formation has the name of the Hamilton Group, at
the base and at the sunmnit of which there we black bituni-
nous shales, in the former case called the Marcellus, and in the
latter the Genessee slate, cither of them corresponding with
the weneral condition of the Kettle Point <hales ; but between
the Uamilton Group and the coal areas south-east of Lake
Iirie, ou the one hand, and north-west of Lake &t Clair on
the other, there occurs an Lmportant weoup of sandstones
(caMed the Chemung and Portage Gronp): no trace of these
sandatones any more than of the Carboniterous Group, has yet
been met with in Western Cinada,

Dript.

A ereat accwmudation of drift was ohserved on the margin
of the lake and ou the banks of the rivers south of the Rividve
au Suble (north,) consisting of clay, gunel, sand, and beulders.
Allusion has already been made to their distribution on the
const, and from this they eatend into the intevivr, and cover
the grearer part of the country between Lakes Frie and Huron.
The clay in the cliffs overlooking the latter, was found to be
very ealeareous, containing sometimes ~o much as 30 per cent.
of carbonate of lime, and constituting a rich marl, which would
be of advantageous application, in an sgricultural point of view,
to the sandy povtions of the district.  The clay often contains
mumerons pebbles and boulders of limestone, quartz, granite
and allied species devived from the ruins of rocks similar to
those found in place in one part or other of the shore around
the lake. Thoswe of Hnestone were often discovered to hold
firsils peculiar to the Corniferons fornation, especially in the
Township of Plvipton, where they were numerous but usually
water wurn The sands met with an the coast consisted of
fine grains of white quartz: equally fine gruins of miez, feld-
gpar and lmestone were distrituted i sisaller proportions,
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and a slightly ferrugineus mistare gives ita pale yellow colour,

The stroug calearcous quality ol the Jday which would give
it value ws a manute, rendes it anlic fur brichs o puttery.
But clays suited for sucli puipose are foud o abandance
solte parts of <hieinterion, sach as e the vidiuity of London
and of Thorold, where it s supposal to ovalic the caldareous
clay.

Such brovhs and rivalets as issued fiow marshes or swanps,
often wove indications of iron uchire o b iron vie by ferugi-
nous incrustations ou the banhs or on the buttows, aund in iy
excursion up the Grand River, numerous lvose masses of bog
iron ore were found strewed over the surfuce in the Township
of Dumfries, near Galt. where, if it ~hould be found in avail-
able quantity, it cannot fuil ty be of cunsiderable fmportance
to this thriving tuwn, in which an extensive iron foundry is
already established.

On Changes of the Sea-Level effected by existing Physical
Causes during stated periods of time.

T

By Avrrep Tyror, F. G. 8,
Coneluded from page 60.
Parr 11

AvLrsions have already heen made to the difficuity of prov-
ing whether or not the sca-level had heen yradually elevated,
beeause the rise of the waters would conceul the evidence of
their furmer Leight except just at the wouths of rivers, where
depusits of fluviatile alluvium might raise the Tand fiom tine
to time and keep it above the waves.  The recent strata for-

THE SEA LEVEL.

(185

]

med et afew such Tocalities have beens desetibed by the best
ubservers, and while there e appearinees e several cases
wluch mizhit be to sowe extent explained by the supposition
of o gradual vise of the sca-lovels sotuo proof conld e abtained
withe at the concairent tostimony of wnnch greater nundier
of tustauces than bave yet been brought forwad, Saflivient
information, iv appears, exists to show that the quantity of allu-
viune in the deltas of suchirivers ws the Mississippl, Ganges
amd Puy is so cnvriious, that the aecumudation st ave oce-
cupicd a period of the daing whidi it would not be possible
to concvive the sea-level stationary.

Little progress could be made inan inguiry of this hind with-
vut clear views of the U]u'l‘;l(iuns of tivers. The 1ecent reports
of engineers upon this suljjeet supply an buportant link in
the chain of’ evidenee, and coable us to understand the Laws
which govern the formation of alluvial plins along the lower
parts of all river-courses,

The diagram (fig. 1) represents a section of G0Q miles of
North America, through the alluvial plains and delta o1 the
Missisippi,* together with a section of the Gulf’ of Meaico
from a point 100 miles cast of the Balize to the continent of
South America.  The sea-bottom is marked from the sound-
ings on the Admiralty Chart, and the depth of the Mississippi
and its fluviatile deposit are inserted from statistics collected by

Sir C. Lyell.f

¥ For a most valuable detailed desetiption of the physical geogra-
phy. Ao ool thie Mississippt and Ohio valley, sce Me. L Llict 5 paper.,
Suiith~vman Contiihu ens, vol. ii, 1851,

+ See note, page 26,

Fig. L.—Diagram showmg depth of the Dddta (supposcd 600 foet) : area 14000 squeare nules s heght of the raer whove the sea Loiel 2735 feet at * ;
depth of river, supposed 80 to 200 feet in thas dwgram ; dutte of plans, supposed to average 261 feet . ared, 16,000 square nules.
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[t will be seen that the level of the water in the Mississippi,
near it~ junetion with the Ohioy nealy GO miles from the
Gl of Mexieo, is 275 feet above that of the sea. The Slape
of the alluvial plains through which the river winds wall there-
fore be leas than 1 tout in tojunn,

The hills bordering the vidley of the Mississippi we cut
throwsh in several places by the river, thereby exposing good
sections of their component strata, consisting of alluvial de-
posits thought to be much more andent than those we are
about to consider.

An aren of 16,000 square miles is ocenpied by the mune
modern alluvial formation between the head of the delta and
the junetion of the Ohio™ It is supposed to be, in the aver-
age, 264 feet deep, wnd ix from 30 to S0 miles wide.  The
true delta extends over LEUOU ~square miles, vccupying a fron
tage ol 21 degrees on the coast-line of the Gult of Mexico, and
extends IO miles inkad. At s southern extremity its sur-
face is hardly above the level of high tides) but it rises gradu-
aly as it passes inkand, and at New Orleans is nemly 10 feet
abote the sea-level.

A bhoving near Lake Pontehartain, of 600 feet, failed to pen-
etrate the modern alluvium 5 and wherever exeavations are
made, the remains of trees ave frequently found, apparently in
the places where they grew, but now far below the sea-level.
Sir Chuales Lyell computes its average depth at 528 feet, and
con~eiuently nearly the whole of this modern deposit is below
the seadevel, yet 1s supposed not to contain marine remains,
The fall of the Mississippi during a cowrse of 600 miles i3
shown by fiz. 1; the depth of the channel varies from S0 to
200 feet until it approaches the Balize, where it shatlows to
16 feet.  The rise of the tide at this point is only 2 fuet. The
depth of the alluvial deposit below the river-chanuel is also
indicated, together with the surtace of the more ancient for-
matton upon which the Mississippt has fonwed this great allue
vial deposit, the bottom of which is now wote than 500 feet
below the present sea-level.

Mr. Charles BEllet, Jun., in a Report to the Ameriean See-
retary of War, January 249, 151, comnunicates the informa-
tion from which diagrams are constructed.  (See page 97.)

The theovy of Mr. ¢ Ellet is, that the veloeity of the stra-
tum of fresh water Is communicated cntirely to the un-
derlying stratum, composed of salt water, partially to the next
stratum 3, but not at all to stratum 4. which 15 stationary :
stratwm 5 13 abso marine, but it fows i oan «pposite direction
to the rest, and restores the salt water which is earried away
by the friction of the upper stratum, No. 1, against the sur-
face of No. 2.

[t is snpposed that the rapid increase of deposit at the bar,
arises from stratum No 5 carrying wud  to that point,
where its velocity is partially neutralized by tmpinging againsg
sttum No. 1.

From the following particulars of the deltas of the Ganges
and Po, it would appear that they are similarly situated
to the Mississippt,  © An .Artesian well at Forr William
near Caleutta, in the year 1835, displayed at a depth of 50 feet
a deposit of peat with o ved-coloured wood similar to that now
living, At 120 feet elay and sand with pebbles were met with.
At the depth of 350 feet o freshwater tortoise and part ot the
humerus of a ruminant were found. At 330 feet, clay with

« Lyell's Seeomd Visit to the United States, 1819, voll di, pp, 116-
132155, 169, 194, 193, 203, 213, &c.
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Licustrine shells was incumbent upon what
another dirt-hed or stratum of decayed wood
reached sand and slangle. ™

T the deita of the Po, wowell bored 100 feet tailed to pene-
trate the modan alluvial deposits: very near e bottom it
plerecd beds of peat, similar to those now forming.  The
coarser particles of mud which have already passed the mouths
of rivers may contribute to the waine or fluvig-marine deposits
furming ontside deltas i but this can only be to a limited ex-
tent, us the great hulk of the mud is fir too fine to settle near
the const. Littde material could be obtained from ¢lifls along
the ~e coasts, But we have information of marine currents
specially bringing sand wnd wad frou sther parts ot the sea-
bottom to the neighborhood of deltas, (See Mr. Ellet's ol-
servations. )

appeared o be
AC4U0 feet they

FFor these 1easons, if the further examination of the dehas of
the Mississippi and other rivers should lead to the discovery of
sume recent marine or fluvie-narine strata, it way turn out
that such depusits have been more rapidly accumulated than
the purely tluviatile beds with which they may be associated.
In estimating the age of deltes, allowince, however, ousht to
be made for such contingences, and also for their organic
contents.

Let us now turn to fie. 2, which exlubits Sir Charles Ly ell’s
trausy erse section of the channel and plains o the Mississippi,
and at all points throughout a course of several hundred miles.
The dotted Hnes are introduced to ~how the vmiation ot the
water-level in the wet and dry seasons<: §, b represents the ar-
titicial levee; o o, the banks and plaivs ;. m, e the swamps of
the Mis-issippi.  ** The baukst are bigher than the bottom of
the swamps, because whea the river ovaflows, the coarser parg
of the seaiment j> deposited on the binks, where the speed of
the cunent is first checked ” (laell).  The channel, however,
1» 0 wide and deep, that even it there were no artificial banks
to prevent floads, the viver would carry intg the Gulf of Mex-
ico the principal mass of the mud it had received with the
water of its tributaries ; for it is only fir a short time in the
year that the level of water in the river is above that of the
adjoining plains.  The swanps and the numerous lakes formed
by deserted riverbends communicate at al times of the year
with the wain stream. In these plices wud could be con-
stantly deposited mingled with the rewddns of the vegetation
which grows luxuriantly in the swamp~ — The only supply of
inorganic matter for rising the level of the vast plmns through
which the river winds for hundreds of miles, must be the mud
deposited upon them during the periodical floods.  These are
very much prevented by the artiicial levee; but when they
do ocenr, their fores s avgmented by the water being an-
ficially dammed up.

« [ have seen, says an eye-witness, when the hanks of the
Mis~issippi burst, the water rush through at the rate of ten miles
an hour, sucking in flat boats and carrving them over a wat-
ery waste into a dense swamp forest 7 (Lycll). Tt would an-
pear that the Mississippi differs in size and proportion more
than in other respeets from our vivers.  For instance, when
floods occur upon our own allnvial pliins, they are most con-
spicious at a distance frow the stream which caused them, in-
dicating that the parts of the plains neavest the banks are

« Lyell, loc¢ it p. 218 and Pranciples, p. 257-270.

+ There is a similar ~cction of the Nile and its banks 1:111n]i.~luul in
the fonrth volume of the Quanterly Journal of the Geological Society,
p. SH1, but communicated by Lieut. Nowhedd m 1842,
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hicher than thase at a distanee from it, and the ofire that fiz
2 would also vepresent the feansicrse soction of slow récees gon-
erally  Phe similavity of the phasival fiatures presented by
the bower parts of i rivers \\.l\ particalarly remarked h\
Hutton >

It has bren ob-erved by engineer<.d that in all rivers in this
conntry the liree antities of wift brought into them by win-
tor freshots do not tend to choke the channeds, bat that, at that
perind of the year, former accumulations of deposit are actu-
aliy removed ln the force of the sty and therefore, that
alth meh winter-fre-hets bring down <t with them, the ey
into the <eta |n~'-r:|u-1m|l\ than they have introduced into
river chamnels 1t were allowable to assime that the un-
equal supply of water at different seasons of the yvear produces
effects e the channel of the Missd appi similar to those just
deseribed an onr own streans, the following cansequences
wicht be deduced from the fact that winter ticshets remove
more detritus than they bring down.  The diminution of the
speed of the currant of rivers assists the depusition of ~ilt upon
their beds, as mueh as its inercased speed in the winter seasou
favors its vemonal  The sunmmer deposit, however thin it may
b cannot oevur without contracting the sizes of the channel,

Wintar fieshots fdliwing a suddon £l of sain woull raise
the water-leved of rivers rapidly, and vy it above the banhs
botore the auzinented current has tiwe to scour the 1iver-
immd and aise it toits foneer capadty.
silt, sueadl at any wie place, wust cadh taase l]\n water aaittle
above its proper lt\(l, and tlu- point ol wvertlow will be where
the sum of the small clevations amvunts to more than the
height of the bhauhs, above Last yen’s Tevel, but flouds leanve a
deposit of slt, &e , upon the banks they pass over, which in-
eveases the capacity of the channel; and until new deposits
hos aenin reduced the area of the ~treain below its proper size,
inundation will not oceur.

A~ each flood raises un}\ the ]vlll of the Tanh it flows over,
it s syt see that the point of vvaflow will be changed
from time to time; and Giery part of theddluvial plains through
which aoriver flows will bo visited in taen by flowds, provided
there are noartifidial banks These banhs assist the scouting
power of mivers inwinter, becaase they retadn wure water in
the rivers buts on the other bad, sile that would pave been
cantied over the Tuks is hopt within the el and this
iy be the reason why the Lods of Gl nanvigable rivers have
beene so much clevated davins the histoneal paiod. The
contraction of water-channdds in suner, and their enlarge-
ment in winter, is thus directdy traced o the unegual supply
of rain at different periods of the year,

This heing admitted, we have an explanation of the nanner
Bewhich river~ iy, by i saccession of flowds, budld upon allu-
vial deposits whong thar eoursos at the sanee time s their
beds e proportiva to the hicight of thedr plains.

If river-channels were perfecily symmetricsl in form, the
identical sediment that had Ldlen i samuer micht he remaoved
aeain in winter. It is, however, well known that river-chan-

* Theory of the

Larth, vol. 1i, p. 205-211

F On this and the following points <ce Fust Report of the Tidal
Harhors" commssien, above veferred to, whieh contiins the ophvons
of our mu-t celebrated engneers on the phcnomon o prosaated by Tudol
awl other snvers .

4 The uather has not met with any explanation of the conaes that
produce chanzes in viver-channels, although the constant aitcrations
tahtng plice i tuem e been repeatedls .x‘hvlwl to
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nels are deep on one side and shallow on the other. The prin-
cipal dep it theretore takes plice on the shaliow or guiet <ide,
.nul the principal temoval ceewas from the deep side whoe the

current tuns more quickly.

This moay explain why the teaveller on the Mississippl sces for
]uuulle of nales o caving bank on one side and an advane.
g sandbar on the other kl vellio When the action of the tiver
s also anequad o its two banhs in different ].] wes along its
course, o chaunel consisting of cunves fnstend of straight hines
must be produced. When cach caive, however, had assumed the
complete Torse-hoe form, the water, by traelling round  the
outer cireumfvrence of the hend, will hine its effeetive specd
reduced to that on the inner or shallow side  The curient
would thus becone morte nearly equal in all pats of the
chunuel, and necessarily the deposit likewise 5 and in winter it
would have w nearly equal tendeney to exenvate the hanks on
buoth sules, which Coudition ot Ulllllll)lllllll might last for some
titme,

Hutton, in 1705, has remarked, that there ix evidence of
denudativin in every countiy where at any time of the vear the
streans canty off any partdes of the superticial soill.*  The
Misatssippi ust detive it vast supplies ot mud tor thowsands
of such tributavies 5 for it could obtain than trom no other
sumree, wiiless we suppose it abstracts the fronn its own plaus
Certainly in many plices sail is being removed fion one pant
or other of its pliins ; but an equal quantity must be added
to some ather part, for the tiver condd nut mase @ permanent
inraad duto it plaius without eolateing its chamel This it
dues not du, or 1t would be able to carry oft the winter-fieshets
withvut overfluning, and the prosent artificial bank would be
unnecessary.

T hanve thus brivilly referred to obsesvations made by Britich
engineers which may throw some light on the causes of per-
iodical floods and changes of channel in vivers, and also upon
the formation of allavial plains wong their course. These ques-
tions need not furthorbe entered into, because the Buited growth
of alluvial plaius and deltas may be best illustiated by tracing
the alteration in the wean Ievel of wlarge paat of N th America
that would be consequent upun a denudation sufficicntly ex-
tensive to furnisb the allivin sald to exist in the valley ot the
“i\\i\\i) pi Oh the borders of the Gultt of Meaieo at the
prcsent tine marine strate e onwing within a ~hoit distance
of the fluviatile, wnd frequently alternate with the :m, because
spaces of the seashore are endosed by banks of river-mud and
comvertad ety Likes ordinarnly  conumunicating with the viver,
but sommctinies with the seaafter high tides.

The prescut marine or fluvio-marine deposits must be com-
prosed of mad that Tos passed the mouth of the rivers or wosle
ed up by the sea, while the frcshwater strata niust be antiredy
formed fromw sand and md carried vves the siver banks, or de-
preited on the bottom of Lales supplicd by the stream before it
enters the Gult of Mexico,  An idea of the amoenut of denu-
dation that has wken place in the interior of North Ameriea
mizht be either abtained from the extent of the marine depusits
formed of mud that had passed the mouth of the river. or
fiom that of the purely fluviatile and contempoiancous depos-
its forimed fiom mud which had »over entered the Gult of
.“L‘\l( ‘1),

S 0ur clearest streams ran o mueddy e ondl The great enuses,
theretore, for the degiadation of smountins never stop as Jong as thae
i= water toun ¢ althongh, as the heights of mountains dimnish, the
progress of their dominution may be more and more retavded,  Up. et
vol ng p. 250,
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But it ix also necessary to estimate what proportion of the
total quantity of mud brought dewn by the nver is ewrvied
completely aut to seq, compured to what is left either wpon the
watie or fluslatile portion of the delta.

Sir Chardes Lyell hasaemmked, that the alluvium now re-
maining in the valley of the Mississippt can only represent a
fraement of what has passed wnto the Gulf ot Meateo 5 2 this
ean teadily be believed when we vefleet upon the depuie and
breadth of the chanuel, snd upon the ~hort period of the year
that the stteun would throw any Lirce quantity of waud into the
pliins even it there were no artificial hanks. We must also
bear in mind that only the coarse mud could settle near the
<hore, for the finer particles could not depoasit except in very
deep water. Iur these rensons, even i the mud carried be-
youd the manth of the river is only ten times the quantity left
behind on the thuviatile portion of the delta and plains of the
Mississippd, this mmount of dewitus condd uot be obtained with.
out the mean Jevel of onedifth pavt of North Ameriea being
reduced 100 feet by denndation atle-ted by the action of ratn,
the atwusphere, and runng watee.”  Buat Hutton (vel i, p
101) rewarks, in 1795, that wherever auy sticam carried off
particles of soil in its waters at any period of the year, it might
be said that denundation was takmg place in that country ; yet
he particulavly observed that the waste of Lind was very un-
eqtal, betng mach more rapid in the clevated than in the more
level parts of any disuict. Tt is theretore possible that, dur-
ine the reduction of the mean surtacedevel of the land drained
by the Mississippi to the smount of 100 fect, some portions of
the arex might be lowered mauy times that amount, while
other portivns might suffer Little, or be positively raised by the
superposition of wlluvial deposits. We wie, however, intormed
by Sie Charles Lyell, that the  Mississijgi in one part of its
caurse cuts through ancient fluviatile beds evidently antecedent
to thuse recent depouts we have been considering,  'Phis for-
mation is also stated to contain the remains of species of plants
and animals now existing; so that evidence is to he obtained
i this distviet of still greater denudations by these resnlts)
than those of which we have spoken, and which would produce
chunges on the surfuce of the carth since the introduction of
the present fauna and flora of extent enouzh almost to realize
Hutton'> vision of mountains wasted away by the action of
rin, the atmosphere, and running-water, and cavried along
river-coursex iuto the ocean. It s uot necessary to take an
extreme view of this subject to guin the object we have in
view, which is to show that, during the time occupied by the
furmation of the Misix~ippi delta, the sealevel might be per-
ceptibly raisedt by the agency of physical causes now in ope-
ration.

The reasons for supposing that a rise of 3 inches in each
period of 10,000 years might occur, have been already discuss-
ed, and it only remains to state that, at the present rate of
denudation, it would require five such periods to produce the
quantity of detritus said to exist in the valley of the Missis-
sippi; while it would require fifty such periods to produce the
requsite quantity of alluvium on the supposition that only one-
teuth of the mud in transie through the river was appropri-
ated fur the acenmulation of its alluvial plains and deltas.  Un-

< The data for ealeunlating the annual quanuty of detritus carried
over the river's banks, in velation weth that caavied down to the <eq, are
very imperfect.  Further information on this subject 1> much nceded

t This change of Ievel may amount, under certain circumstances, to
& great extent, but at the lowest calculation would be 15 feet.
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der these clicumstances it appesr a legitimate conclusion, that
the level of e sen cannat be eonsidered permanent for all
practical purposes when woway be shown that it might be dis
turhed by the aperation: of present canses daring the period
accupicd by the construction of a sinzle ceological formation.
Elevations and subsidencies of the Lind o sea-bottom wouhl
abo effect imporint changes in the hecht of the sea-level,
sometimes counteracting and at others adding to the eftfeets
praduced by the continuons opesation of iners, &e. The ef-
feets produced by these important ciarses wonld he an additional
reason fur not cosidering the sealevel permanent.

It is hardly necessy to add, that the cantinual waste of the
arth's surface by the canying of materials into the ocean by
vivers and breakers particulinly attiacted the attention of Hut-
ton. He comidered™ that this was connteracted by elevatory
movements of the scabottom fiom time o tme, but particu-
Larly mentions that it was not necessay o suppose that the
dry land was cqually extensnve at all parinds, Since the flue.
tuation in the seadesel woukd be directly comsequent upon the
destruction of land avising fiom the oporation of rain, the at-
wmosphere, and rwming water on its ~urfaee, sueh changes
would be in harmony with the spivit of the Huttoutan therory.

Pwr UL

The average thichness of the deposit fimed on the seabot-
toni by the solid materials brouzht on o it from all sowrees
has been extineaed in the preceding part of the paper at 3
inches in 10000 vears, producing an cevation of that wmount
in the sealevel in the same pevivd. Rome portion of the
accitnie area nay be supposed toreceive wo part of this sup-
ply, while uther localities nearer the coastdine obtain a great
deal more than the average.  in the interval between these
places, where the rate of deposit is extiemely high, and those
where it 1s extremely low, must lic on extensive tract of sea-
hottom, where the accumulation of detritus does not mnch
differ from the sverage wtes which we have supposed to be 3
inches it 10000 vears.  Nuch loealides may be more extensive
near those parts of the ocean-bottom which receive no supplies
of detritus whatever, but they must stretch up to the coast-line
in wany places.  For instance, #3t i~ sapposed that a supply
of 10 cubice feet of ~and or mud is obivned from each foor of
frantage of any coast-line, aud distributed hetween  hivh-water
mark and 20 miles distant, it mizht wise the mean level of
that purtion of sea-bottom 1 fout in 10,080 years

Rivers opening on the shore might also hring down a <til]
greater quantity of matevial; Imt althouzh tides and currents
are at work 1emoving the scabed in one place and forming
sedimentary strata in others fiom the old and new materials,
there must everywhere be portions of every sea-hottom where
the rate of deposit is intermediate between the highest and
lowest, aud may often not difter much from that of 3 inches in
10,000 years.  These portions of the great oceanic avea,
wherever they may be situated, are paticularly interesting, he-
cause on them the accumulation of sedimentary deposit is
taking place without any change in the depth of water, and yet
withvut necessitating the supposition of gradual subsidence

* These remarks of Hutton are here introduced beeause he takes an
entirely different view of this <ubject to that promulgated by Sir
Charles Lyell, who considers that there kas been always an excess of
subsidence.  (See principles, 18530, p. 943.)
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of the seabottom.®  Even where deposits are taking place

much faster than the mean e, the variation i the depth of

water wonld he proportionately less than it the sca-level had

been permancnt.

The linsited supply of detritus derived from hiffs, and the
wide distribution ot that from rivers, 1enders it ditticult <o un-
agine any very extensive tuet of seachottoms where the vate of
deposit dernved exclusively tiomw new materials should many
times exceed the average.  Fven on areas whete extreme
cases of denudation and deposition securred (in pertods when
the sea-bottom was unaflected by movements, subsidence and
elevation), there would be many parts where the condition of
depth would remain unaltered, becanse on them the nise in the
seaclevel would compensate the addition to the sea-bottom.
Al if, i periods that are past, the supplies of detntus fiom
rivers and cliffs were many times greacer than at present, they
must hae cansed proportionately wreater fluctuation of” the
seadevel, and therefore under ~uch circumstances there would
also be parts of the oceanice area receiving deposits at the sawme
rate that the <ea was rising  There would thus have been op-
portunities far the accumulation of sedimentary rocks without
any change tahing place in the depth of the water they were
formed in, during the intervals when the sea-bottom was undis-
turbed by subsidences and elevatims, For these reasons, in
examining the section of a marine  formation  containing
thronghout the remains of the same <pecies of Mollusea, it
would require independent evidence to determine whether the
equal depth of water indicated by the organic remains had been
preserved during the formation of the deposit by means of
changes of the level of the sea-bottom, or that of the sea itsclf]
or of both conjointly.

(ircat eaution must als be requisite in judging of the time
occupicd in the furmativn of the older rocks from their mineral
character, as the following deseription of passing events will
also apply to periods that are long gune by.

Mr. Austen relates inone of his papers, that * with a con-
tinned gale from the west large arcas of the decdging-grounds
on the French coast became at times completely covered up by
beds of fine marly sand, such as vecurs in the offing, and
which becomes o hard that the dredge and sounding-lead
make no hupression upon it ; with the retura of the sea toits
usual conditton, a few  tides sutlice tu remove these accumula-
tions.”"t

Mr Deane, the submarine surveyor, alsu reported to the In-
stitution of {'ivil Engincers, that the turn of the tide is felt as
soon near the sea-buttum at a depth of 120 feet as it is at the
surfice : and he repreents that the loose materials covering
the Shambles Rocks are moved backwards and forwards with
every tide

With these facts befure us, what eriterion can there he
(even by estimating the sources of the detritus) for arriving at
the minimum or maximwn rate at which sands and marls be-
come permanent additions to the sca-bed ¥ Yor the materials
may present all the appearances of hasty accumulation, and yet
the interval of time between the deposit of two strata of sand

* The effect of these causes on the general depth of the ecean would
be of little importance in a geological point of view. except for an rz-
tended period of ume, such 2s must have elapsed during the coastruction
of a great serial group of strata.

T Quart. Journ. Geol. Soc, vol. vi p 79.
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now contiguous may have been oceupied by countless tem-
porary deposits, as quickly brought and as quickly removed by
tide, and lesaving no trace whatever of their existence. For the
saue reasons we caishiot be certain that i the valley of the
Mississippt we have an unbrohen sequence of flavatile straty,
fowhich the accamulations of one century form the base ur
thowe of the next, fiom the bottom to the top ot the series ;) hee
canse there, as inmarine formations, the deposits of the one
peviod may have entirely been removed in the west. It is
therefore possible that many such movements way have vecurad
andd that the delta of the Missisippi may have occupied a
longer period of tinze for iis formation than could be computad
from any data remaining. T the preceding part of the paper
the conclusion was arrived at, without tahing an estrome view
of the rapidity with which the materials way have been col-
leeted for its deposition, that the wink could not have been
completed within w pesiod for which the sealevel could be
conzdered permanent. §

There must Le, however, many rivers which are only able to
affird very small supplies of mud to any alluvial tormations,
cither from deviving their water from lakes or from countries
with a very swall rainefall. - During a period when the gradual
clevation of the sen-level was not counteracted by the eftects of
more powerful canses, there would be conditions near the
mouths of some rivers of this kind for the surface of their
plains to be gradually elevated by the uvperation of winter floods
at a rate somewhat similar to that of the sca-level.  In this
manner puiely fluviatile deposits might be formed in the
neichburhood of the oeean, occupying positions similar to that
represented in the lower part of the longitudinal ~ection of the
Mississippi, without the necessity of supposing any subsidence
of the land. In the upper pitions of such rivers, the periodi-
cal flonds, acsisted by the aveunlativn of  terrestrial remain,
in the adjoining plainy, would add stratum after stratum due-
ing periods when the surfuce of the country was unaflected hy
subterrancan movements. It is probable that the rate of de-
posit might be accelerated in perivds of subsidence ; but the
manner in which aivers forme plaius along their course in all
countries under ordinary  conditions, when no subsidence or
elevation is oceurring, wis traced by Hutton.

Even if, in ancient perinds, the rate of denudation was
greater than at present, and the supplies of detritus to rivers
more extensive, the fluetnations of the sea-level and the eleva-
tion of beds and plains of rivers would have been proportion-
ately areater. There would, thercefure, still have existed same
loealitios where the rate of the formation of alluvial plains near
the seu kept pace with the elevation of the waters; so that, as
at the present time, conditions would have existed for the ac-
cumulation of fluviatile strata containing terrestrial remains
without any subsidence of the land. This is a subject, how-
ever, that must be further studied, more especia ly when its
value is ennsidered in relation to the great masses of fluviatile
strata cither of the Mississippi, the Ganges, the Nile, or the
Po Foar the above reasons it would be difficult to determing,
when examining sections of thick fluviatile strata, whether
these accumulatinns of detrital matter had been formed Auring
subsidence of the Jand, or during the gradual elevation of the
level of rivers and seas, arlsing from the continual operation of
ordinary physical causes.

T 1t i< hoped thatin the course of a few years enough data will be
forthcoming to determine more nearly the importauce of this variation
< “lovel in a geological point of view.
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Steam-Boiler Explosions—Mr, Fairbairn's Experiments—
Proposed Associations for their Prevention.

The emphatie declaration of the jury, i1 a remonstranee ap-
peaded to their verdiet, at the recent inguest, held at Rochdale,
on the bodies of the ten vietims to the boiler explosion at Mr.
G. WiLLiavasoN's weaving sheds in the Bideefield Mill, near
that town, that they could not “separate witheut pressing on
the consideration of the owners and u-er~ of steam-boilers
thronghout the kingdom the necessity there s that measures
should be taken by thew to ensure a thorangh and frequent
inspection of boilers, so as to prevent, as faras human foresight
can, the recarrence of explosions,” demands fiom us a special
natice of the probable canse of that tragic ocentence.  Peculiar
interest is attached te the enquiry, from the fact that Mr.
Wiy Faenainy, the justly celebrated engmeer, at the
~olicitation of the eoroner and jury, visited the scene of the
aceident, inspeeted the premises, and investizated the origin
of the catastrophe.  His report and evidence, therefore, turnish
a valuable commentary on the proper reculations of steams-
hotlers, and may be considered a premonitory essay on the
shameless ignorance and fiightful recklossness which, we fear,
are tov often displayed in their munagement.  He deseribes his
finding the buildings, steam engine, botler, and machinery, a
heap of ruins; the boiler turn into eight or ten picees; one
portion ot the eylindvical part flattened aud embedded at a
considerable depth in the rubbish; the twy hemispherical ends
burst asunder, and driven in opposite directions to a distance
of 30 to 35 fr. fiom the original seating of the boiler.  Other
parts of the cylinder were projected over the buildings, and
lodged in a field distant 90 yards trom the point of projection;
to one of’ which parts had been originally attached the 2-in.
safety-valve, which was torn from the boiler by the force of
the explosion, and carried mong with jts seating over a rising
ground to a distance of nearly 250 vards.  The other portion
of the eylindrical part of the boiler was found on the opposite
side in he bed of the river; and the hemispherical end of this
part furthest from the furnace was rent in two, and thrown on
cach side to a distance from 30 to 35 ft. These two pieces had
evidently come in contact with the chimney, razed it to the
ground, and finally lodged themselves on the margin of the
river, while the 3-in. safety-valve and pipe attached to that
portion of the boiler imbedded in the river was broken from the
fange; and with an extended range the 2-in. valve was pro-
jeeted over the river into a meadow at a distance of from 150
to 200 yards.  Of the steam-engine not u vestige was to be
seen, except the fly-wheel and a pump rod beside it, covered
with bricks.  The sprinzing of a mine could not bhave been
more desteuctive than this explosion; and we are thus enabled
to judee of its errific foree.

The task of arriving at the exteat of its violence was attended
with many difliculties, arising from the want of an aceurate
knowledge of the state of the safety-valves, the density of the
steam at the moment of rupture, and the ultimate strength of
the boiler.  Mr. Famrnaimy, accordingly, entered into a few
comparisons, which he conceived would he nseful to those en-
tusted with the management of boilers, and the empleyment
of steam of increased density and great elastic power.  Crun-
powder is caleulated to impel a body with a force 244 times
zreater than the pressure of the atmosphere, which, taken at
}-) lha., gives 2143¢ 15=3660 Ibs. as the force upon a square
inch of surface—being nearly 30 tons upon a piece of ordnance

of 6 in. calibre. Bullets discharged with this force, augmented
)

EXPLORIONS &1
by the elastic power devived from the heat generated in firing
ainpowder, will lewve the mozzle of the gan at a veloeity off
1700 ft per second, or pearly 20 miles a minate; and although
the cfteet= of huilers bursting with huzh-pressure steam niy
not be equally appalling, they are, nevertheless, sufficiently so
to be placed in the same eategory as enzines of destraction,
and ought to he tieated in the same manner and with the same
precaution.

My Paanpary found the boiler in question with hemisphe-
vical ends IN10 Jong, 5 1t diameter, and composed of plates sup
posed to be H-16ths of an inch thick—a thickness equal to a
prressuve of 3355 The, on the square fuch; lut one of the plates
heing under H-16ths in thickuess, aml o< the thinnest pat is
the measure of the strength of the hoiler, he reduced its power
to 300 Ihe., which he considered the firee st which it would
burst.  Faking 300 Tbs. as the pressure on every square inch
of the surtace, wud the superficies at 11,000 in,, there was pent
up in thix comparatively ~mall space the enormous force of
AL000 . 300 12,500,000 The,, or H391 tans of elastic foree
compressed inan on case ot Jittke more than a quarter ot an
inch in thickuess.

The relative volume of stewn st the pressare of the atmo-
sphere is 1700 times that of water. At higher temperatures,
and increased density, the volume is reduced in a given iatio
of its temperature and density 5 and it is impossaible to increase
the temperature without incicasing the pressure.  In boilers
having an active fire burning under them, the engine standing,
safety-vahves fast, it matters not how, the temperature will rize,
the pressure increase, and explosions ensue, unless relieved by
starting the engine, or letting off’ the dangevous accumulation
of temperature and presswie for which purpose the valves
must be looked to, the fires regulated, and the pressure kept
duwn below the dancerous point of resistwuee.  Steaw-boilers,
according to Mr. Farnairy, of every deseription should be
constructed of sutlicient strength to resist eight times the
working prescure; and a boiler should not he worked unless
provided with at least two, but he would prefer three, capacions
safety-valvez.  Two of these valves should be nearly equal to
double the area of the steam ports of the engine they are in-
tended to drive, and the other about one-fourth of that area, as
an indicator of the pressure.  Nine-tenths< of the boiler explo-
stons which have occurred in that distiict have taken place
when the engine was standing, or rather just after starting ;
and it has been generally found that the safety-valves were
cither of imperfect construction, or fastened down, or accident-
ally shut. The generated steam and accumulated pressure
must, under these circumstances, have vent; and in case it
cannot escape through the engine, or out thiough the safety-
valves, it is sure to make way for itsel~—not through the usual
outlets, but through the sides, ends, or hottom of the boiler.
It has been assexted that explosive gas is generated in several
cases where explosions occurred; but Mr. FAIRBAIRN utterly
repudiated the notion, being satisfied from experience and long
observation: that gas had nothing te do with them—that they
were governed by a fixed and determined physical law, and that
law is neither more nor less than excessive pressure.  In cases
where boilers explode from want of water. and the plates be-
come red-hot, then and then only does the spheroidieal theory
of BorTiGNY come into operation, in which instances large
alobules of water, containing immeuse central heat, are formed,
and bursting with great foree and a loud report, might rupture
the vessel in which they are contained. This could not, how-
ever, take place unless water is pumped into the boilor suddenly,
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and without reflection as to the results; and he was of opinion
that aceidents of this deseription seldom, it ever, occur Tl
lucid explanation of the theory wills we trust, prove a salutay
precantion to praprictors not to confide such dangerous engines
of destruetion to ignorant and incompetent workmer, fr whose
acts and ineapacity they are, aceonding to the Law as Luid down
in the House of Lords, refened to in our kst week's Journal,
must clearly responsible,

Apphving this theory ta the facts of the present lamentable
case, M. Farsairy came to the condusion that such a hoiler
as that of Mr. WILLIAM<0N s ought not to be worhed with a
pressure much above 4UIbs. to the square toot, and certainly
not exceeding H0lbs, It was difieult in this case, from the
deficieney of the evidenee, to aseertain the exact pressure s but,
from the werghts which had been placed upon the salves, it
was necessantly excessive.  [n the course of his examination,
Mr Faesaiy turther stated, that mercuiial guages could not
always be relied on, and were not 1 every instance correet in-
dicators of pressure. He illustrated this by observing, that in
the experiments, to which we subsequently refer] he had used
two such enages, and found a difference of 101bs, between the
pressure they severally indicated, with which. being of” comse
dissatisfied, he was obliged to get columns of mereury, so as to
check them, and biing them to a standard.

Is answer to a question whether he conceived that one of
the two valves ought to be out of the control of the engineer—
whether, in fact there should be an inside valve, or one weighted
from the inside, Mr. Famrnairy replied that he had beenonce
favourable to the use of lock-up valies, because he thought
that they could not be tampered with. e declared, however,
that he since had reason to change his opinion, and he now
believed that valves completely exposed were the safer, either
having a dead weight on them, or with levers in front, so that
any per<on could see them. He onee had valves on the top of
the boiler, so cased up with a hood over them, that although
the steam could escape through something like a Venetian
blind, not even a stick or a picce of wite could be put through
to tamper with the fittings  There was a pulley tever through
the stufling-box, by which the engineers were able to lift the
valve, and there was plenty of room for cversthing to work
freely. On board the navy steamers, they use the lock-up
valves: but it is the duty of the chief engineer to report duily
as to the state of the valves, as regularly as the log of the vessel
is kept.  Mr. FAIRBAIRN was pressed to =ay whether lic con-
sddered it an advantage to have a valve locked ap. or weighted
from the inside of the botler; to which he replied. that it was
a difficult que <ion to deal with, but that he Lad aready given
his opinion.

Mr. FAmrnARy al-o submitted the following tabular recults
of some experiments which be had made in order to ascertain
the force which steam acquires in a comparatively short period
of time when the engine is at rest, and the usnal outlets for
2<cape are closed :—

Tune in minutes, Pressune in ihs Temp Peznns, Valume.
0 11-75 243 00 9R0
1 1415 246-75 Gu6
2 1635 251 00 S6
3 19-25 29325 TR
4 22-85 23075 720
) 25,75 26100 Gh3
5 2895 268 37 621
7 32-15 27300 082
8 297 00 049
9 282:00 506
10 el 286:37 2

[1851
e tn nunutes Pressuee m Ihs Temp Devnves Volumoe.
11 REH Jul-on 415
12 2270 L0507
| B S AT $00-00
14 6y T J0425
15 [P BONTH
16 T S13 o0
17 8055 b e
X KT 25 $22-00
14 03005 326412
20 10115 ahtoo
21 10575 A2 e 243
22 Lo 35700 This experiment lost

These evperiments were made with a boiler prepared for ihe
purpose; and it will be seen that the steam which was starting
HT01bs an the square inchy inercased in density to nearly
fumr tinies the pressures and in 10 minutes more it was nearly
nine times: that it continued to increase in an accelerated
ratio. until in less than 20 winutes, had he been able to con.
tinue the pressure, it would have 1eached a point beyond all
powers of resistanee, when eaxplusivn must have been the result.

— Muingy Journal.

Longitude of Kingston.
Tu the Lditor of the Canadian Journal.

iR, —The Longitude of Kingston is sowetimes stated to be
760 40%  Thix, however, differs considerably from the truth,
as mighc be expected from the comparatively rough and hasty
manner in which the portions of the principal points in a newly
seitled country must, w. general, be first detetmined.  Eclipaes
of the sun. it is well known, afford one of the most accurate
means of determining the longitude, independently of such
means as telegraphic communication with an Observatory, the
Longitude of which has been already ascertained.  The Longi.
tude of Kingston, as deduced from two Lelipses of the Su,
and one Transit of Mereury ; the time being taken from a care-
fully regulated clock, the pendulum having a wovden rod, is s

follows :—

By Eclip~c of Sun

April 25th, 1845

Longitude W,
327 457,

-0

May 26th, 1854......... eeveaens T6° 327 By,
By Transit of Mercury.
May Sth, I8&h < 76° 317 457

Avother Edlipre, May 6th, 1845, the time being taken
from a carefully regulatod wateh, gave 76° 317, The mean of
these obsenations, 76° 327 7 23 W, may, therefore, be cim-
sidered as the Longitude of Kingston, very nearly. A lunar
distance. worked out from ebsernvations with two instruments
only, and which may be rejected except as an approximation,
gve T6° 307 The mean longitude, deduced from twelve ob-
servations of immersions, and emersions of Jupiter’s satellites,
a comparatively imperfeet mode of its determination, gives
76° 31 177

Those who are familiar with such questions are aware that,
until a regular Observatory for astronomical purpeses be estab-
lished, there must, even after very eareful observations, he
some uncertainty at least in the determination of the longitude
But the lmit of error in the above mean of 76° 327 725 W
is, in all probability, not more than from w third to @ half of
a statute mile.

I do not know how far the Longitude and Latitude of To-
ronto may be considered as ascertained

I am, Sir, vour very obedient ser ant.
JayEs ¥ ILLIAMSON
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IZapedition to Centanl Afvica.

Further communications have been received from e, Barth, fiom
Tiumbukty, giving an account of hus protacted sygourn at that danger-
ausplace.  The date of the present letters is two months more reeent
than that of the first letters despatebed thenee. They reach up to the
1ath of December dast. They contain the wrattyimg news that this
imlefatighble and courngeans traveller had reganed Tus tall fealth annd
strength,  He serites thut he would Juve gratted Timbuktu long ago,
—a place where hus Tife was greatly exposed to the effects of an unta-
sourable climate, and much more <o to the dangers avising from the
hostile disposition towiads Christinus of the ot tanatical Mahowe-
dan popnlation of Nerthern Afvica.—were 1t nat that he woubl have
boefore b certain death, and share the fate ot the unfortunate Magor
Lang, it he lett Tunbuhtu without suthcient pratection,  The masder
of that exeellent ofheer was instigated by the Fullan (or Fellhas) of
Harmd-Allahi,—a tube hving south-west from Tunbuktu, the same
fuction that is much opposed to Dro Barth. These Hamd Allah Fullan
had received from their clued the most peramptory order to effect the
capture of the traveller, aud bring kim to s head-gquarters, whether
dead or alve.  For they had eapressed their dishehef i the pretended
claraeter of Dr. Barth Lamg anambassador from Stamboul : and they
had demanded all his papers, to ascertain whether they substantiated
what the Sheikh el Bakay had caused the gret man of the people to
beheve,  Hitherto their hostility has avauled nothing, owing to the
protection of Sheikh ¢l Bakay, and to the cuergetic beaving as well as
the uncensing watchfulness of Ur. Basth himsell.  Unhappily the 1o
nowned Sheikh has no military power of any kind, his authority con-
sistig 50ty of nm extensne spiritual influence over a great portion
of Weotern Sundan.  Dr. Barth, therefore. and lns own small retinue,
are altmost at all times well armed and veady to vesist effectively any
sidden attack. It 15 greatly to be regretted that Dre. Barth is not in
possession of a letter trom the = Sultan of Staumboul,”” inasmuch as ho
states most emphatically that he wonld then not be in the least mo-
lested by any of the Mohammedan inhabitants  He hoped, however,
to be able to depart fram Tunbuktu by the close of the year, and thus
be freed trom a situation which must at once be highly detrimental to
mind and body.

While preparing the present letters De. Barth had the great joy to
to recaive uab, the nughty chief of the Tingeregf, 2 Tuavick tribe
inhabiting the regions east of Timbuktu aleng the Kowara, or Isa
Balleo as it is more praperly called there.  That long-expected chief
came, on the bidding of El Bakay, as the traveller’s protector, with o
welcome escort of 100 horseman, to sce him «afely through his dom.-
mons, on his way back to Sakatu.  Thenewsof Dr. Vogel having been
despatehied from Europe to join him, had also reachied Timbuktu, and
given him the vtmost dehght,

Dr. Barth had collected s great mass of information, and drawn up
sarions maps: of both of which he sent a small hut valuable portion on
this accasion. There ave no further news from the party under Dr.
Vogel: but ample communications may be expeeted in the course of
the present month, e sTUs PRTERMAN.

Mining Statistics—~Canly Coppery &ce

Coal may be justly considered the maost important mineral product,
and 263,198 persons were emploved in Great Britain in 1851, either in
eatracting it from the earth, distvibuting it mnongst the consumers,
or manutacturing it intocoke or gas,  The onners of collieries are re-
turned 1% 700 g0 number: agents and factass, 23421 coal miners or
coliers, 150,722 wen : 65,641 youths, or 216,566 in the aggregate:
T0.507 pervons are returned ac coal merchnuts or dealers, and 11,691
ascoal heavers or coal Inhourers.  Besides this enumeration, 1752 men
are returned as coke burners or dealers, and 113 as charcoal burners,
The census alva presents to ns 19,860 men. and 3473 youths as stone
quarricrs: 2811 wen as stone catters: GH2 as slate quarriers: 5623
as mestone quarriers or burners; 1827 as marble masons: 23,3714
mex and G586 youths ax brickmakers = and 2338 as plate layers.

The eopper miners ave 18468 47, 12768 men, and 5700 youths;
tho«e engaged inthe manufacture apper are 2115, and the copper-
smiths, 14.433—=3918 females, namely, 1565 wonen, and 2333 girls, are
retu.ed under tho class of copper nuners, a number exceeding the fe-
males returned as coal wminers, amcunting only o 264 Another sub-
class presents 129012 tin miners,.—5G07 wien, $305 youths, besides 8433
women, and J205 girls.  The lead miners are 16,680 men, 4437
vouthe, 400 women. and 513 girls.  These are, of cour<e, exclusive of
the very extensive classes engaged in the wanufacture and working of
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these revernl metallic products.  Qur limits will not permit us to
pursnegthis engquiny, or present an enumeration of the vast variety of
arts connected with metallic nanufactures, purtienlurly those of tron
amdd steel. We have contined ourselves to the leading classes of our
munng population, wwd the vapid impravement aud  conmercial in-
cresse in England withine the Iust hall centiny demonsteates the great
national advantages which the empire derives fiom their labom~ - To
amchorate their Yot, to tmprove their social condition, and to render
their lives and persous comparatively ~ecvie an the perilous employ-
ments to which they are destined, Ianve been ohjecis to which we have
laug enrnestly devoted our efforts, Winle at s the painful duty  of
thss Journal to record, week after week, fatal casunlties in our coul
mines, attended with Jamentable conseqaences, we feel for the infirmi-
ties of our nature, when we dmit that the men who ate the sufferers
are, generally, also the author< of those ealannties. To their reckless
disregard to the most ~olemn admonitions, to their careless contempt
for the most appalling examples, can, 1w whinost every instance, be
traced the causes of colliery explosions—a total disregard of neman
life, sabstituting the certainty of mischief in the naked candle for the
alinost unerring cecurity ot the safety-lamp.  This deplornble want of
prudence, this dificiency in due disciphne, ¢ only be faiily met by
improved training and carly cultnation.  Ttas the imparative daty,
therefore, ws well a< the decided mterest ot the colliery proprictors,
amaenuting to so lavge @ hody in mmber as the census presents to us
to inttoduce and encourage amongst the coal mimmg popalation—
clamses mutnally dependent on cach other—i sy stem ot edncation com-
mensurate with thew regquirements — Mg Journal.

Report of the British IDmigration Commissloncis.

The annaal report of the Emigration Commis<ioners has just been
published.  Frow this it appears that the total enugration of last year
was 329,907, being 38827 less than in 1 There was a diminution
of 26,480 to Australia, and 13,276 to the United States, the falling off
being accounted for in the case of Mustralia by the greater exatement
regarding the gold discoveries prevalent durving the summer and
antumn of 1852, and in that of the United States by the departure of
a smaller number of Irish, the aggregate emigration of the latter
people throughout the year being estimated nt 1493492 against 224,997
in 1832, The remittances from their relatives in America were, how-
cver, Yarzer than i any previons year, the amount sent through the
various banks, apart from private channels, hemg £1,439,000.  With
respeet to the Australian emigration, the total from the united kingdom
to all the colonies was 61,401, or about ane-fourth of that of the
United States,  Sahjoined ave the general fizures:—

United Sta1es  voe cee e e ver oee eee eee 230.885
Australin—
New South Wales v aar ere e e 1DGTS
Victoria cee e e eee e e aes dOLGY
South Anstealin .. 0 L o . 4,583
Western Australia RIS
Van Diemen's Land o0 o . . aal
New Zealand v e e e e e 120
[N ) B 11}
Canada, SC ver cor cer vie e e e e R YRS
East Indies s
Cential and South America e e e |13
West hwlies 600
Capeof Good Hope oo o e wr e L B{
Western Africa cer eee eee eee e e 308
MEUEIAES o cih aeh ese eee eer eee eee eee ol
Hongkong . o7
Falkland Islands o o0 o o e 1
q20,97

According to a supplementary statement, it alse appears that the
emigration during the first three months of the present year has been
49,736 persons, against GO.SG7 in the corvespomding period of 1853,
amld 50523 in that of 1852, There bas been o continued dimunition
in the departures to the Vnited States, but in those to lustralia,
although there i< 2 great falling off as compated with the first quaster
of last year, there 15 a consideralile inerease as compared with the first
quarter of 1852, OFf the total, 40756 emignants, 26,128 weve Insh,
12,420 Euglish, 2,965 Scoteh, and 8,233 foreign or unspecified.  This

v =
.

proportivn of frish is wmuch smaller than in 1852 or 1833.—Eening Nadl.
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An lion Coffer Dani.

In & toport of the procecdnigs of o semiannual wecting of the
Comnaall Walway Company o Eoglaei, amnlaacige the veport o My,
Bruuel, the Eogineery on the worhs ol the Saltasl Brodgeo ona art
of the lne ot unfini-hed ralway Botneon Toaro and St dastell, we
find o descuption of a coffcrdan of a0 nevd constinction, sanhina
very deep part of the river, to tachiote the consttudtion ol pea for
the support of the ventre of the badae whinh torins s pecessany gt ot
the e The daniin question s uetonly of aiendd stracture, but g
is made to <hut out water to 4 greater dopth than any other wak tor
a sl purpose that we have betore seen any account ot viz, @
pressure, under high tides, of 70 10 M) feet 1t is so constiueted ax to
act ax the prineiple of the diving belll in ease the water chould find
its> way into the inclosure.  But it scems to have thus far served its
purpu:o, without & resort to this apparatus.  The structare 1~ thus
desertbed:

It consists of an iron exhnde. 57 feet indivmeter and 85 n bzl
containing, within itselfall the worangunants ot ain duunbars, passages,
e, neeessary for using it ¢ithor as o Luge diving bell w1 saaply as o
cnffer dam, as circumstances nught require, and <o constructed as to
be afterwards divided into two parts vortieally, and removed afta the
pier shall have been built withun it The whole, waghing upnardsof
three handred tons, was safely Lianchied and luated into place. where
it was rused perpendicalarly, wind patehicd upon it lower «dge e the
contre of the rnver. The yiver is at this pdut upwards ot 90 fect
deep at Iow water of neay tides, anmd exeept for a shot space on the
turn of the tide, there is a con-phorable curtent o under such circui-
stances, this eylinder, was patolied upon ats Jower edge accuately —
thatis, within three ur four inchies of the exact puing tequired. Nuce
then the work Las been cartied enoat the battan ot the Glinder as
a diving hell, ngainst the pressure of water uceasionally of 70 and S0
feet  The mud and other depo-its, furnung the bed of the river from
10 to 12 fect in thickness, huve been removed, and cyhinder is now
ro~ting on the rock, and prepardtans are mahing for excavating the
rock into level beds for receiving the masonry.’

The raulway of which the randh now under construction, and
nearly 1 readiness to yeceise the ruls, forms a part, s an extension
of the Yine of Great Western, the Brstol and Exeter, and the Seuth
Devon Ralways, throughout a great part of the county of Cornwall
to near the Land's End.—LBadway Tunes.

Friendly Soticties

Mr Finlaison, in the second part of his vepat upon friendly
societies, furnishes very usetul awl Qaborate tables showing the
Just rates of pecuniary contributuns wlach <hould be paild inowidor
to secure allowances 1 sichness, obd ages and at death. Flus
report has been prepared at the instance of tue Treasury, and it
contzing ~n much valuable intormation that it ought to be care-
fully perused and stwdied by the members of every friendly society in
the kingdam.  For the ordinary pmposes of his caleulations Mr.
Funlaicon divides the populaty - Likely to aval themselies of these
sacieties into those engaged in peneral Iahour, in hght labour, and in
heavy Inbour: hut he observes that mne aut of every ten establislied
friendly <ocieties are framed upon the principle of paying to the fund
one uniform sum —every man alike, and that any  advice for the
wloption of 2 contrary method in the way of a gradunted seale i~ gene-
rally recened with impatience and treated with negleet. . He observes
that the half century of time which i~ comprised between the 16 hoad
G6th years of age appears to be precisely  the intersal of life, during
which man is destined to tabont . and that on the general average the
sickness tor the first 25 years s 182 daye, and tor the ensuing 25
years 362 days, or about one week per annum in the first case sidtwo
weeks pemannam in the seconld. The mugority of clubs close thewr
doots against new members ut the age of U, awd many admit none
above 40, but up to these ages. as we have before <tated, all who are
cligible contribute the same amount.  Our able actnary, however,
ascertmns that between the ages of 15 and 65 2 man emploved an hght
labour undergoes bat 167 day<” xsickness, while one employed in heany
labouris visited with 551 davs’ ~ickness: and henee he argues that
where the former ~should pay for allowances i sickness during the
working period £1 per apnum, the latter ought to pay £1 1s J0dd..
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or new ly 25 per cent, more. Practienlly therefore where the common
rate of weekly contvthution for allowances an sichnessis Gl tor the
ment cugeagal e hight Libows, bus connade engaged i heavy Jabom
cught 60 pay one-tointh mores or TAL 0 Thus bog apparent, Mr
Pinlaison rovosneinds that sencties shoubd as il as peesabide hiat
the manbers to persens ot uie or othar dass of oceupation, org where
that cannot be done, that the sate plan woild be to adopt for all the
rates Jderived flom the expenence of those employed in Feny abou,
shecause,” e Giutiously and chanactenstically  obserses, s those
seates which wre adopted o the greates sk will adway s comprehend
the less.”  Sowudh fo. <ichiess, The pest pation ot the report
relates to mor tahty.

Mok Tneaess avosa 1ie Lagotring Crassys—Upon this <ub-
Jeet M Fodladsongin Jus second 1eport upon Friondly Seeicties, aflonis
some interestingg intarmation which is worthy of a eareful perusal by
the maungers of these jnsttutions. From the statisties fuimshed to
biw be caleulates the average number of dud ~llness por snnum ~ut-
fered by the pojalution at diferent ages. At the age ¢ 45 he staes
that 4 out uf the 100 heudfit dubs dose thewr dovis to the admiesion
of candidates, and we find that above that age the number of allnesses
begin to increase. Betwean 15 and 1o, the svernge namber of days
per annum with persons engaged in general Iabonr v 6] between L
and 26, 67 between 26 and 56, 7 between 1 and Ju, 83 hetween
46 and 910 104 ¢ between 31 and d6, 123 between Gb oand b1, 1og:
Letween Gl and Gu, 23] ¢ and between U6 and 71036 day s, My, Finl-
con wdlds, on an examination of the nmount of sichness per annum
recvrided furthe whole mass of the wale members of Friendly Socreties,
from the age of 15 tothat of 85, itmay be prennsed that almost esactly
five yeurs’ sichuess is umdergone by the man an the 70 years of i
But during the paricd of labiur—that i, from the commencensent of
the Iith dcar af age o thie dose of the vith—there e m s ot Yo
bt T8 weeks, @ eaactly ene year amd a-half of sichness. Further,
that in respect of this perod of labour, the sichiness, duting what may
alwost he termed it~ second moicty —vize, from the age of 11 to thataot
GE—is alast exatly the double of that undergone m the previous
maicty—from the age of 15 0 that of 11 yeurs.  For the sichness dur.
inge the firet 26 years of machood is exactly half-a-year, or 182% day s,
while it is 5621 days, or alinest eaactly vne whele year, dunng the
zeat ensuing 29 years of mateity.

Process of whitening Piny amd Needles made of Iron
and Stecle

BY MM. VANTILLARD AND LFBLOND.

It weil hnown that pine made of trass wire are deficient
strength awl clasticity, and accordingly they have been replaced b
pins made of jran or steel s butat is neeessary to tin themover, This
operation, however. cannot be performed equally well with won as
with banes o the pine Lane o rough, unesen surtisee, Whieh rendors
them tnconvenicut to use, as they are hable to tear the cloth,

Messrs, Vantillard  and Leblond, wishing to aveid this defeer.
furmed the idea of first covermyg the iron with a thin coating of copper
or other wetal having a greater affinity for tin than jron has @ but
order that this result shall be sati=factorily attained. 1t is necessary o
polish and pickle the pins before coppering them,  The abmve named
wanufacturers kave most ingeniously effected the polishing, the pick-
ling, and the coppering, by ane <ingle operation. To treat tor example.
2 Kilogrames ga hittle more than 4 1be, 6} 02.). -+ itres (alout 7 pants
of water, U0 grammes (10 ounces 9 drachms, avoirdupors, by weight
of ol of witriel, 30 grammes (15 ounces 13 grains, avorrdupoiss of
white capperas, and T grammes (about 108 gramns, avoirdupeas:
of sulphate of copper, ure mixed together : thus xtare is allowed 10
dissolve dunng twenty-four hours,  The bath being thus preparcd. #t
is to be jndroduced into a barrel of womi. made pitcher-hike. and
mounted upon an axis.  Iato this barrel, wineh has a capacity «of
abaut 35 pints, the pins are now to he put 1 it s then turned rapally
durig half an bour, when the juns will be found to have recenved a
pickling, a polishing. and a <light coppeiing.  After the Japse of ths
time, 20 grammes (nhout 10 dencline 8 grauns mvoirdupms) of sulphate
of capper in crystals (blue stone), are to be added, and the hartel agmn
turned during 12 minutes, when a solid coppering will be effected witha
finely-polished surface.  Tlas done. the liquid in the barrel is to be de-
canted off, and may be userd repeatediy for the same puipose: the pns
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are washed in cold water, then putin atvay couttinugg a .lml solution of
sonp, and agtated tor :xlmul_t\m nunutes The coap ley is decanted off)
and the pins puat into a b with some fine sawdust and <hahen, by w l'u‘vh
mevns the coppered surtace stssumes w0 bullant appearauee. The
puis thites prepared may he timned i the ordinay way, but the oper-
ation ean be effected much wore rapadly than i the ense of vydinary
brass p~. The articles made in this way are fa - more beauutal and
weetul than those male in theordm g way. This process s the more
deserving of attention at preseut, qite mdependeat of .thc superior
quality of the pus, e consequence of the exceedngly high pices of
Wrase wire.— Balleton de {a Sovrcte d Ducenriagement, March 1803, p.
42

Twantyefourth Mecting of the British Association for the
Advancement of Scicnce.

LMIVERPOOL, SEPTEMBER 20.

Tur PRESIDEST'S Aobithes,

Gesreeney oF THE Brrsu Assectamion,. —When T first set myself
1o the sk of preparing to adidress you on the present oceasion, my
impulse Was to begin with an apolegy tor apgesnng befu ¢ you m <o
pioaunent 2 position—for assausng apparentdy w1 ~tation n the world
o ~aenee for winch 1 had no pretensions.  On sccomd thoughts, how-
ever, 1t appeared better——more respeettul in fact, havi g consented,
thougl with untenned reluctunce, to aecept the vthee—to 21y no more
on that head, but to discharge its duties as best Daught. This, how-
ever, T st ask of you, net o expeet fiom me what yon have had
from many of my predecesors, a laminows review of the state of Phy-
sical Seience—a recital of it varinus yecent Binmphs —and suggestions
for ther turther extension: that U should, in the words of the poet,
though itz different sense,

= Allure to brghiter warlds and print the way ™
Though T have been no inditferent spectator of that rapid and trinmph-
ant march of science, which, within the last fitty years, Jits been ex-
teneing and enriching the old domains of knowledge, and planting, as
it were, new colonies i hitherto unexplored and untrodden regions,
vet | have been only a spectator—my avocations have been less with
the propueities of matter than with the busy concerns of men: and it i
attempied now to assume, for the first tme, the plalosophic garb, 1
am afeaid that the anwkwardnes< of my giit would seon betyay me.
There are, however, some points of high and general interest, which,
in a meeting like the present, cannot be entirely neglected, and in re-
ward to which the kindness of friends has cupplied me with some matter
not unworthy of being submitted to your notice.  How, for instance, in
the Tand of Newton, amld in the grentest seaport of the world, should {
neglect astronomy 7 And here Prafessor Challis hias been good enough
to turni=l e with a statement of its present condition and veeent pro-
gress, which with your permission. I will Tay before you:—
o Notex an the Present State of A<tranomy.
*MEMORANDUM BY PROF. CRALLIS,

-+ Since the meeting of the British Assaciation 1a~t year. four plancts
and four comets have heen discovered.  Three of the new plancts were
fonnd at Me. Bishop's Qbsereatory, 1wo by Mr. Hhnd, and one by Mr.
Math  This Iast was also dircovered the following night at the Ox-
forl  Observatory—another of the many instances presented by
asteonamy of wmdependent discaveries made uetrly simultaneounsdy.
The fourth planct was found at  the Observatory of Bilk. near
Dusseldorf, by Mr. R, Luther, an astrousmer distinguished by
having alveady discovered two plancts.  Of the comets, one was
discoverad at Berlin, two at Gottingen, and the fourth was scen very
geacrally with the naked eye at the end of Ia~t March.  None of them
have been identificd with preceding comet~.  The large number of
planets and cowmets discovered of late years, while it evinces the dili-
gence of astrouomers, has, at the same time, brought additional laboer-
ersanto the field of astronomiceal science, and contributed materially to
its extenson.  The demand for observations created by these discove-
ries has heen et by renewed activity in existingg observatories, and
hasled to the establishiment, by public or private means, of pew ob-
senatories,  For instance, an obsaivatary was fouaded in the course
of last year by a private individual at Qlmutz, su Moravia, and is now
actively nt work an this eliss of observations,  Varvious such instances
have ozcurred witlan a few years.  In addition ta the advantages jusg
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stated, the obseyvations called tor by the discovery of new hudies of
the solar sy <tem, have shanwn attention to the ~state of stellar astronowmy,
awd been the means of suproving this tundimental purt of the soence.
The tollowing are atew words on the excsung state of stedlar astio-
nomy, ~o tar as regards catulogues of stars,  Subsequentls to the 2o -
nution of the older catalogies of byaght stars, astrenaners turned
thewr attention o ob~etviations 1 zotes, o vthierwise of smaller stars,
to the ninth magmitude inclusive. Ladande, Faomdle, Bessel, Srpelan-
der, and Lamont are the cloet labonrers me tis ¢dasy of observations.
Rut these vbservations, unteduced and uneatadogued, are compayiciely
of litthe value, The Brittsh Assoemtion did great sepvice to astronos
mers, hy reduang e catalogues the observations of Lalsude and La-
eaille. Acatalogue of pmit ot Bessel's Zones has been published at St
Petersburg, and i entalogne of muoet of Argelander’s at Vienna,  La-
mont’s Zones have alse been reduced in past by him-elf.  The catalogue
of 8877 stars, publizhed by the Brinsh Avcocimton in 18140, is founded
mainly on the older catalogues, but contame, also, stars to the seventh
nagmtude imelusive, ob-erved ance only by Lalanmle or Lacaille.  The
plices of the star< in this catalogue are, consequently, not uniformly
trustworthy 1 but as the anthorities tor the places are indicated, the
a~trotomer 15 not misled by this cirenimstanee The above are theea-
talozues which are principally used 1 the observations of the <small
plancts and of comets,  This el of obeervae ions wust generally be
mede by weans of stars as fixed points of reterence. The observer
selects a star from ncataloge, erther for the panpose of finding the
moving body, or tor comparing its positson with that of the star: hut,
from the imperfection of the eatalogue, it ~ometimes happens that no
st 3s found in the place indicated by it, and in most cases, unles- the
star’s place has been determined by repuated merpdian obsetvations, it
i~ not suthaently accurate for final 1efiaence of the position of the pla-
net or comet. In catalagies reduced trom 2one absenvations the sar's
right ascension generdly depends on o single wansit acrors » single
wive, and it~ dechimation on o single biscction ‘Fhis being the case,
astranoters have begun to feel the necesaty of wang the catanlogue
places of stars provisonally, in 1eduecing ther obeervations, snd of oh-
taming attersavds neenrate plices by merslim obsevvations. 1t will
be seen by this statement that by the observations of the small plavets
and of comets, materials are gradually accumulating for the formation
of 2 more accurate amd mume extensinve eatalogue of stars than any
hitherto published.  The Biinsh Ac-ociation would add greatly to the
benefits it has alicady conferred on astronmmeal ~cience, by promoting
the publication, when suflicient matenials ean becollected, of a genera

catalogue of all stars to the ninth magmtade mclusive, which have
been vepeatedly observed with meridian snstruments. The modern
sonrees at present avalable for such a wark are the reduced and pub-
lished sbrervations of the Gieenwich, Pulthawa, Dilinburgh, Oxford,
and Cambiidge Observatories, and the tecently completed eatalozue of
12,009 star~ observed and reduced by the in b fatigable astionomer of
Hamburgh, Mr. Charles Runker, together with munerous inculental
determinations of the places of comparison ~tur~an the .lstronamsrhe
Nuchrchten.  To complete the present aceount of the «iate of ~tellar
astropomy, mention should he made of tho volumes recently published
by Mr Cooper, containiug the approximate plices arranged inarder of
right ascension of U180 ¢llijtic stars from the ninth to the twelfth
magnitude, of which only a very small number had been previously
abserved.  The obeervations were made with the Markree Equatorial,
and have been printed at the expense of her Majety’s Govern-
ment.  ‘The determination of dhtferences of kmgitade by galvanicsignals
i~ an astronomical matter of great practical impaitance. Thic method.
emploved first m Ameriea, was introduced into England by the Atro-
nowmer Rayul, and has been applied to the deternunation wm suceesstan
of the ditferences of longitude hetween the Greenwich Observatory and
the obsenatories of Cambridge, Edinbiergh, Brussels;, and Pasis
In the first aud last instances results have heen published which prose
the perfeet success and aceuracy of the method — Mr. Airy, on recently
announcing in the public paper< the complenion of the operation be-
tween the Greenwich and Paris Obsersatories, justly remarks that «uch
an experiment conld not have heen made withont the acsistance afiorded
by commercinl enterprise, and that commercii! enterprise is in tuin
honored by theaid thus rendered to science.  In the summer of last
vear, Professor Lucke, following the example et in England, deter-
mined ~uccessfully by galvanic sgnals the dilference of longitude be-
tween Berlin and Frankforteonsthe-Maine.  Galvaniows has also been
applhied to astronotical purpoases in other waye,  The wmethod of ob-
serving transits by the intervention of 2 gahanie circuit, just put in
practice in Mnerica, in which only sight and touch are emploved. and
connting is not required. is now in operation at the Greenwicl Obser-
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vitory. Tt is found to be attended with move labour than the old me-
Jiody but as itis tree from errors to which the other method s linble,
1t Jays clum to general aceeptance. At Greenwich, also, the galvanic
cireuit 15 most aseially employed 1n muntainng the movements of dis-
tant ~sympathetic clochs, and m dropping time-signal balls. A ball is
dropped every day at Deal by a galvame current trom the Royal Ob-
servatory. Sume unagety was felt by astronomers respecting the con-
unuation of that most indispensable publication, the AAstronomsche
Nuckrechten, atter the decease of the editor, Mr. Petersen, in Febraary
List. This has been dispelied by arecent aunouncement that “ae King,
of Denmank has vesolved to mamtain the Altona Ubservate. ¢ in con-
nection wath that of the editorship of that work,  The .1drenoncal
Juurnal, an Amenican publication of the sume knd, undertaken by u
youuy astionomer and mathematician, Mr. Goulld. for the specual in-
formation of ki~ countrymen, has teached the end of Volume 1L and
will, it is hoped, be coutinued. Generally, 1t may be saul of astrouomy,
at the present time, that ity prosecuted zealously aud entensmively,
active ohaervativns being now more numerons than ever, and that the
interests of the science are promoted as well by private enterprise as
by the aid of Governments. Jo Cnavns.”

¢ Cambridge Observatory, September 14, 1854,

You will have observed that Professor Challis speaks of the activity
of private enterprise in the cause of astronomy ; and can lin tus place
pass over the labvurs of a Lassells, or the enlightened public spirit of
the corpuration of this town, which, sumulated by your visitin the year
1837, Juts now tor seine years maintamed an excellent and well-provided
Observatory, umder the able management of Mr. Hatnup, who hasnat
ouly conferred great benefits on the navigation ot the place by the re-
gulation of jts chronometers, but gieat honour upon the imstitution hy
the weneral <ervices which he has rendered to meteoralogical, as well
as astrononucal science?  Mr, Hartup's improvements i the (o oao-
meter, by wluch the errors arising trom vaviations are aither corrected
ore-timate ] and allowed for, have heen f the greatest value.  Inthe
wards of a report of the * uncil of the Royal Astronomical Suciety—
1t e tound experimentally, that when a captain will apply the rate
thus correeted for temperatme, the paformance of chronometers is
mueh impraved 27 andin regand to the Bnpottance of the subjeet togthe
practical intere<t: of navigation. 1 would tahe the hiberty of quoting
further—: There are ricks ut <ea, again~t which nu foresight can
provide: but loss from defeetive comp sses or all-regulated chron-
ometers shoulid he treated a< a crime since cummon sense aud common
cne will secure the efficacy of both these in<trument . It is tobe
feared that hfe and property. to a large amount. are yearly sactificed
for a want of a htle clementary knowledze. and a ~mall amount of
precauntion on the part of our scamen, who neglect the safeguards
furmshed by modern science.”

You may remember, that at the period of Jour last meeting, ar-
yangements with Government were in progress fur the constructuion of
a reflecting telescape of finn-feet aperture, which should bring to bear
upon the Nebulo amd other starry phenomena of the southern hemi-
svhere a far higher power than that to wiuch they had been submitged
hx S John Herschel. You will regret to hear that, although the
e~timate Was not ohjected to by the Government. it has not yet heen
submitted to Parhament. We must make some allonance for the pre-
occupations of war,

The Ibonurs of your Kew Committee are carried wn with unabating
acarduity and extending usefulness. You will, perhaps, tfurnve me
©or taking the hhwerty of urging upon ) i the impottance of contimnng
to them an unabated, 1f not an enlarged sapport. By [ 'ving accuracy
tos the various implements of oheervation,—the thermoweter. the baro-
meter. and the standard weights and measuarves, they are domng a work
of incalenlable benefit ta science in general, in thic and in other coun-
tries. At this moment they have in their hands for verification and
adjusiment. 1,000 thermometers, and 50 bagameters for the navy of
the United States, as well as 300 thermometers and 60 barometers for
our own Board of Trade, the instruments which arve supphed in ordi-
nary commeree being found (o he subject th error 1o an extraordinary
degree. At the sygrestion of Sie Jobm Herschel, they e alswo
unrlertaken, by the photographie proces«, to wecure a daily record of
the appemance of the sun’s dise, with a view of ascertaining, by a
comparison of the cpats upon ite surface, their places, size, and forms
whether any relation can he established between their variations and
ether pheromiena. The Cauneil of the Royal Society has sapplied the
fande. and the anstrament i in cource of completion. The sane
heantitul anvention, which seems hhely th jnomote the witerests of
Seience in many hrancies, at least as much 1 those of ity iv e -
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ployed under the able direction of the Committee, and of Me. Welsh
the curator, to recond, by a self-acting process, sumetlung similar to
that of the anemometer, the variations in the earth’s magnetism, - But
£ witt not pretend to anticrpate the results of the caretul and extende!
stuldy of this subject by our able associate, Col. Sabine, who has been
kind enough ty promise that we shall hear them from his own mouath
inone of our evening meetings,  Neither will 1 anticipate the report
of my learned and distingnished predecessor i this chair, Mr. Hop-
hins, on a suhject to which e called the attention of the Associntion
at s Last Meetng, and on which, in conjunction with Mr. Fahvburn
and Mr. Joule, he has been engaged in a series of eaperiments. 1
allude to the effvets of pressure, on the temperature of fusion,—a
problem of great umportance, as bearing on the internal condition o
our planet.

A Report of a Commiittee of the Institute of Fiance, consisting o
MM Lionville, Lamé and Elie de Beaumont, on the subject of a theay
of Earthgquakes, has been transmitted to me for the wse of the Asso-
ciation  From a caretul iscussion of several thousands of these
phenomena, which have been recorded between the vears 1801 and
1830, and a comparison of the periods at which they occurred with
the position of the moun in 1elation to the earth, the learned Professor
M. Perrey, of Dijon, wonll infer that earthquakes may pussibly he
the result of an action of attraction exercised by that budy on the
supposed finid centre of our globe, somewhat simlar to that which
she exercises on the waters of the ocean ; and the Report of the Com-
mittee of the Institute is ~o far favourable that at their instance the
Institute have granted funds to cnable the learned Professor to con-
tinue hi~ researches.  You will recollect how often the attention of the
Ass ciation has heen drawn to this subject by the observations of Mi.
Mine and of Mr. Mallet, which latter are still going on ; and that tho
accumulating facts »=~ - 11 waiting for a theory to esplain them.

On Geolugy —1 am suirey for the slightness of my acquaintance
with <o captivating as well as so practienl a study. T have nothng to
report, save that the mereasing scareity of iroustone and ceal is diiving
the practical men tu have greater respect for a science which enables
them to furm a very svand conjecture where such mmerals are hkely
to be found, and to come tu sumething Like an absolute certaunty as to
where they are not.  When the questiony begin to be asked, *+ 1s there
a square mile jn all the coaldiclds of Britain uueccupied by the
mines ? "'—* Of 1ts 50UV square nules uf Visible conl tract how much
remains untouched ¥ "-—it i~ time, indeed, to listen to that science
which has taught us s successfully, in the hands of a Murchison,
a Plullips. and others, where further resources for the supply of thus,
the hife of Britain, is to be found.

1 need hardly tell you of the services which Meteoralogy may be
expected fo remder to practical hfe, mud perhaps there 1= no bhetter
justance of the value of the accumulation of facts, though i them-
sehves apparently of small importance, and having apparently httle
connexion with each other.

Wh. t apparently can he less subject to rale and Jaw, even to a pro-
verb, than the changeful wind and the treacherous wave?  Yet even
here, observation and comparison have done sume good work for
«cience and for man. and are ahout to do wmere.  You are all aware
that the American Government have now for some years, at the
instance and umder the direction of Licut. Mawry, been collecting
from the wmercantile vessels of that nation observatiuns of certun
plicnoliena at sea, such as winds, tides, currents and  temperature
of the ocean; amd that the results, digested mto charts and bouks,
hiave already been the means of adding speed and safety to then
voyages in an extraordinary degree.

You are aware that application was made to our Government o co-
operate in this great work of common Lenefit to every mercantle
nation, and that the subject was brought before parliament by one ot
onr Vice-Presidents, Lord Wrottesly, in 2 speech winch he has smee
published, and which I would commend to cvery one's perusal whe
duithits of the importance of this hranch of scicnce to the nterests o
commerce and navigation. Yeu arc perhaps not aware that the
Government has agreed to the proposal, and has created a special
department for the purpose, in conneston with the Board of Tiade,
placing it under the management of perhaps the one man best fitteed
to carry 1t out with energy and success, iy friend Capt. Fitzroy, one
not less kuewn on the hanks of the Mersey by okl associations, than
on the general fickds of mavitime seience. Concersing that thus wasa
subjert of special interest to the place of onr present Mecting, and
that fur such nu objeet it was desirable as publicly and as widely as
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possitlo to rolicit the co-operation of all who ave conneeted wath the
commetee of the country, | have asked Capt. Frigroy to comtuni-
cate s me the present comditing of the question: and he has kindly
furmdched e, not othielally, with the foBowuge momoranda, which,
with yuur permssion, I will vead e

« Memornndum {~The mavitime commeree of wations buving spread
aver the workd 1o an naprecedented extent, und competition feovang
aritved af swel a posnt that the valoe of cargpors und the profits of
entesprise depesd more than ever on the fensth and natwee of voyages,
it has beeome a question of the grentest mpottaee to determne the
test teancks tor stups 0 follow, in order ta wahe the quickest as well
as the safiest passages, The employment of stemuaers am such number s,
—the general eudeavour to keep us near the decet hne between tuo
places (the are of @ great caseley as the tdervening fand, currents, nnd
winds will allow—and the impraiements i ninazaton, gew 50 prevas
tent, have emsed o denaed Tor swore precise aad r aulily avislable fn-
fotmation respeeting wdl feequented parts of the veeans. Not only i«
wrenter aeeuraey of detay) yegunred, but miach mure concentratian amd
atsapgement of sery sadmable, theugh now  scatered, inforsmuation,
Besides which, Instrumental error~ have sitated top many 1esults,
aut hve presented the greatee portion o the neteorologivid abivers s
tons Jutherto made at sea from Yeuye considered hetter than approxi-
smation~,  * {t i one of the chief punts of a ceaman’s duty,” sad the
well known Basit Hall, ¢ to know where to ind o taiv wind, and where
to falt tn with a favourable entvent :* but, with the means ut present
accessible, the kaowledge of sueh matters can only be acqubed by
years of toil and fctusl experience, excepting only in the greater
thoroughiares of the acean, witiclt are well hnown., Wind and Carrent
Charts bave been published of tnte vears, chiefly based on the great
work of the United Sttes Government, at the suggestion of, uud
supermtended by, Leeut, Mawry: and by studsing sach charts and
directions, navigators huve Leen enablad to shoren their passages
matevinlly.  In many euses as much az one-fourth, in some one-third
of the distanee or time previensly emploved.  Much had been col-
feeteld amd written about the wuwds apd currems by Rennell, Capper,

leid, Redfield, Thom, Pidduoszton, and other- @ but general aitention
was not anracted to the subgect, hawever important to u waritime
conatry, 6l the publication of Leeut. Maued's sdmivdie obsevvations
Encouraged by the practieal resalts obtained, and induced by the just
argiments of that officer, the prncipal mantme powers sent duly
gaahified persaus to assst at a eonference held at Brassels last year
on the salpect of Meteorology at cea.  The 1epart of that Conference
was $aid before Parliament, and the ficst divect vecult of 30 was a vote
of money for the purchase of instruments and the discussion of obwer-
vatians, Al the aluable aucteorolngieal datn which hasve been
collected at the Admeadty, and sl that can he obtained elsewhere,
will be tabulated and discussed in this nes department of the Boamd
of Tride, in adhition to the continually neermng and wore exact data
to be furnished in future, A very large nuwmber of ships, chiefly
American, are now engaged in ghservations: <tmulated by the aidvice,
and aided by the ducuments so hberally furnished by the United
States Government, at the wmstance of Lieut. Maury, whose labours
hase been meessant,  Not ouly does that Government offer directions
aud charts gratis to American shipe, but alvo 10 those of our nution,
i accordance nith certdin easy and just conditions.  In this country
the Goverament, through the Board of Trade, will supply a certun
nuwber of ships which are going on distant voyages with “abeirnct
logs” (or meteorologscal register~y, ami instrutaents gratis, in order to
awmst effecnively in carrying out this importast national undertaking.
In the preface to a late cditien of Johnston's * Wind and Current
Chinets,” published Just June at Edhmburgh, Dr. Buist say<,—- 1t has
bren shown that Licewt, Maury's charts and sxiling directions have
shortened the voyages of American ships by about 2 thwd. If the
susages of those to and from lndin were shortened by ne more than o
tenth, it would sccure n saving in fraghtage slone, of £250.000 an-
nually.  Estmating the freiglis of vessels trading from Europe with
distiant ports at LIOUM0.000 1 year,—a saving of a tenth would be
about £2,009,000; and every day that is lost iu bringing the arrange-
meats for the accomplishiment of this into aperation occasions a saerie
fice to the shipping ituterest of about LA00, without taking any
acgount of the war navies of the workd' 1t is abvious that, by makiug
a passage iu Jess time, there s not ondy a saving of expense to the
merchant, the shop-owner, and the sisurer, but 1 great diminution of
the risk from fatal maladses,—as, instead of losing time, if not lives,
in unhealthy Incalities, heavy rains, ar calms with oppressive heat, a
skip properly novigated may be speeding on her way under favourable
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citcumstances.  There is no yemson of nny ancuperable nutuse why
every part of the sen Should ot be known as well us the kumd, 1f not
wdeed better than the laud, genernlly speaking, because more ne-
cessable and less vuvied in character. Changes in the atmu-phere,
over the acean a3 well a3 vu the and, e < intimately eonnected
witle eleetrieal ageney tof comse including tznetism), that all sea-
men ave mterested o sueh pitters—and the faets which they registey
beeame valuable to philosophers. Meteorddogicn] information eollected
at the Board of Trade wdt be discussed with the two-fold objeet in
view—uof abling uavigators, or making navigstion easer, as well us
more certain,—wnd gmassing 1 colleetion of avenrate and well-digested
observations v the future wse of men of seicuce.

¢ Hemorandum oA ~oon as the estifaate iy meteorolagicnl en-
petres had passed, steps were taken to orgamse a new branch depart-
ssent at the Board of Trade.  Onothe $~tof A, Captam Fitevay
was apponted to exeente the dutses of thisnew othee, retervmg w Dy,
Lyon Playtair, of the departinent of sesenee and art, ami to Admnal
Beechey. of the murine department, for such a~sstatiee as they could
render. An wwon as register- and mstrinnents ave ready, and an ethee
prepared, Captain Fuiaves sill beasseted by gour or five persons, whose
dutres he will superintend. It s expected that seseral ships will be
supplied with *abstract logs’ (meteorological registers) and instiu-
wments in October, and that the office will he sl work neat Novem-
ber. The Admirslty have ordered all the veeords in the Hy drographical
Office to be placed at the disposal of the Beard of Trade tor n suflicient
time. AN other doctments to which Givernsuent has necess will be
simfarty available ; and the archives of the Inlia' Youse may lihvwise
be ~searched.  Theve will be o want of materialy, though not such as
would hasve been obtained by using hetter instrutuents on o ~ystematic
plan. Captain Fitzroy ventures to think that the ducuments bitherto
published by Licutenant Maury prosent too much detuil to the sea-
wets eye s that they have sot been adegusstely condensed 5 and theve-
fore are not, pracucally: so wsednd as is genvially ~upposed.  His Ine
stractivag, or Satling Directions (the seal condenved results of his ok -
burate amd yudefatigible researchies), have cliected the actual benetits
obtuined by maviners.  Reflecting ot this ewl, which increasing in-
formation woeuld not temd to diminish, Captain Ditzroy proposes to
cotlect all duta, reduced and wmeaned oy wyeraged) in” a number of
eonsveniently arranged tabular buoks, from which, at a subsequent
perisd, dingrams, choarts, and * meteorologient dictionaries,” or reconds,
wil be compiled, ~o that, by turaing to the latitude sad Jongitude, all
infus mation about thatlecality may be obtained at once, and distinetly,”

1 ernnat doubt that the spirited merchants ami <hipowners of Englami
will not be slow to follow the example of thew hrethren in the Unued
States, and will lead their heartiest assistance to a work so usetal.
Great facilities will be afforded them inthe way of instrments of tested
accuracy : und the increasing number of seientific seamen, which s
resulting from the tocal institutions of education. and the sy-tem of ex-
amination of masters and wmates for cettificates, will furnish them nith
ahservers in every part of the acean. it to he intrusted with such in-
stragents and skilfnl in their use. Lot not the practieal man think
ightly of such matters whea he is reminded of the great services of
thee buraweter in forewarning of the comiug storm, that the asecertained
tewpersture of the sea which his ship is traver-ing, will inform her
master whether he is engagedin one current or another, and runounce
to him the approach of the daugerous iceberg, when it is not discover~
able by any other means.

U will now, with your permission, procecd to the consideration of
some other departments of our wark, such a« ceography, ethnogreaphy,
ad stadisties, which ave more connected withmy own pursuits, which.
affected as they are by the character of man, the uncertaintios of hix
will, and the accidents of his physical and maral nature, amd thus being
Jeas the subjects of direet and pure experiment, seem at first gight ta
be hardly reducible to those fixed Inws which it 1s the olject of scienve
tymnvestignte and ascertain.  For these reasons, indeed, nmong othiers,
these branches of study formed ot first no part of the scheme of the
Bratish A<sncintion, and there was some doubt about their subsequent
adnission,

Nevertheless, T rejoice that they were <o admitted.  Tie apprehen-
sinn that they wmust intraduce the spint of juaty into our preceedings
hins been most hanourably disappoiuted ; and a< oue, who, in the eapa-
¢ity of n member of the Legislature, has to act from time 1o time on
the sabject of same of their inguiries, 1 canaot but express my grati-
tude for the assistance which they have afforded, both by informing
aud forming the public mind on many important questions: aud sbove
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all, for the lesson they have taught on the importance of testing every
theory by a patent collection and impartial discus<ion of the facts; in
a word, for having imported the <piut of <cience into what, in the
largest sense of the word, may be called polities, tustead of tmporting
the spirit of politics, in its Rarrower sense, 1t scrence.

What is more importent than to vescue questions of this nature,
such ax Finance and Political cconomy, for instance, mn ~ome degiee
at least, from the domain of party contention? And how ecan we
better contribute to that desirable result, than by dizcussing the care-
fully collected facts in a gerentific spinit on an arena within which no
party spirit is excited, no party alleginnee 1+ aeknowledged, no party
vietory has to be lost or won, and when men are at hberty to consinee
or he convinced without risking a charge of treachery or a change of
mimstry as the consequence?  But. in fact, thewe studies could not
fairly have been excluded from our peripatetic university of science.

Wha shall separate Politieal altogether fiom the influences of Phy-
sical Geography, or Ethnology trom Phy<iology, or the destinies of
man upon this globe from the ~tudy of s physieal natwre? By its
employment of the ductume of probatihities, one bianch of statisties 13
Lrought inte immediate contact with the lugher mathematies, and the
actuary is thus enabled to extract certainty i the gross out of uncer-
tainty in the detail, and to provide wan wath the means of securing
himself against sume of the worst contingencies to wiieh s Iite and
property ave exposed In faet, statisztics themsehves are the introduc-
tion of the principle of induction iuto the wvestigation ot the afturs of
Lhuman Life , —an operation which requutes tie eacreise of at least the
same philosophical qualities as uther sGences. 1t s not enough
any case merely to cullect faets and reduce then wto a tabular toym,
They mus<t be aualyzed as well as compared ;. the accompany ing cir-
cuntanees must be studied (wlidh 15 more datficalt 1 moral than an
material investigntions), that we way Le sure that we e (that 15 to
say, m reality calling the same thigs by the same namesy treating of
the came facts under the same coraunstances: and all disturlnng
intluctves maust be carefully ehinunatad beture any ~uch pure expers-
ment can be got at as can fairly be consi ered to have established 2
satisfactory conclusion.  In some cases this is casier than mothers, In
regavd to the probabilities of hife or health, for instance, there are, at
least, no passions or prejudices, no private interests at work, to inter-
fere with the faithtul accumulation of the facts, and if shey be nu-
mevous enough, it mught be supposed that thewr number would be a
sutlicient protection against the effect of any partial disturbances.
But even here, caution, and ~peeial, as well as extensive knowledgze,
are requireld  There are disturbing influences even here.—habuts of
hife, nature of employment, immygration or emmigration, ignorancee or
mis-statement of age, local epdemics, e, which leave sources of
crror, in even the most extended imvestigations,  Still results are
attained, crrors are more aud more carefully watched aganst, and
allowed for, or excluded, and more and more of certainty is yradually
introduced.  And here I shuuld not vinittu notice the valuable services
of the Sucicty of Actuaries, nut lung age establisbed, and who are re-
presented invur statistical sectivn.  Fhey discuss all questions to whigh
the svience of probability can be applied ; and that cucle 1s constantly
extening—assurance in all its buanches, annuities, reversionary ter-
estg, the laws of population, wortality. and sichness; they publish
transactions ;. and what 1< of the greatestimportance in this, as indeed
m any branch of inductive science, they hold an extensive correspond-
ence with foreign countries.  In fact, they are duing fur the contin-
gencies of human life, and fur material: apparently as uncertain, sume-
thing like what meteorolngy is deing fur the winds and waves,

What shall T say to the statistics of (rite, of education, of pauper-
ism. uf charity, at unceandreciprocally the effect and the cause of that
mereasimg attention to the wotalitivn of the people, which =0 favorably
distinguishes the presentage?  Who can looh at the mere surface of
suciety, transpareutly betraying the abysses which yawn heneath, and
not desire to know something of their scerets, ) throw in the moral
drag, and to bring to the light of day <ome of the phenumena, the
monstrous forms of misery and vice which it holds within its dark re-
cesses ? and who can look at these things, no hinger matter of conjec-
ture. but rtained, classed, and tabled. without having the des.re
awaken strengthened to do something tanards remedying the
cvils thu  vealed, and without feehng lumeelf guided and assisted
towards a remedy ?  Yet here, more than in other cases, shiould a man
suspect himself; here should he guard himsclf again-t hasty couclu-
sions, drawn from the first appearance of the resultz, fur Lere are dis-
turbing influences most busily at work, not only fiom without, but
fron within—not otly in the natwie of the facts thanselves, bat in the
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feelings, passions, prejudices, habits, and moral constitntion of the oh-
server.

Still, the tabling of the facts is of infinite importance,  If they div-
turh, s they arve sare todo, some feeling, sume projudiee, some tieory,
conviction, 1t will be felt, that anyhow the facts have to be accounted
for: further investigation will follow ;. and 1f 1t appear that no correc-
tiun is required, the trath will be established, and the hostile theory
will, sonner or later, give way aud disappear,  In these things it 1s, of
course, more than usually 1mportant that the facts to be <elected for
colleetion should be such as ave, in their vwn nature, :ind under the
circumstances, likely to he nscertained eovreetly, and that the business
of collection should be in the hands of those who have no bias to do 1t
otherwise that fuirly, no interest in the result: and this was, 1 be-
lieve, kept ~tudiously in view by those who had the management of our
great stati~tical work, the recent t'ensus of our own country, which
we are still studying . but, whether they were suceesstul or not,
this re~peet, has alicady become matter of discussion,

The work itself1~, doubtless, one of the greatest monuments that
has ever been presented to a nativni as a record of 1ts v constituent
elements and comdition ; compiled and commented vu with singular
inclostey, julemoat, aentnese il impartiality, —the Dumesday -buok
utthe peaple of Englanl, as tiie great volutie of the Cotiyueror Was ot
1S surface.

Nor can L wlhile speaking of statistics. avoud reterring to the Sta-
tistical Congress whicl touh plice at Brussels, about this ume last
year: whieh Lad wainly for its ulyect to produce witormity  among
ditferent natiuns in the selection of the facts which they shoubd record,
and in the manner ¥ recording them . without which, indeed. no sa-
tisfactory comparisons can be establishied, no resalts can sately be
deduced. To bring about such an wnifornnty absolately 1s, 1 am
attuid, hopeless ., wismuck as the grounds of difference aey i many
cases, ~u deeply imbedded in the laws, the wstitations, and the habits
uf the different cvuntries, that ny haunuer of the statist 1s hikely to 1e-
move them.

To understand, however, the points of difference, cven if they are
not removed. is, in itselfl one great step towards the object. It ac
least prevents false conclusions, it 1t does not fully provide the mean-
of establishing the true one<. It gets rild of sowmcees of ervor, even if
it fail of @iving the full means of asvertaming tinth. Tahe, forinstance,
the case of eriminal statistics. We wishi to ascertain the comparative
prevalence of different erimes, cither at different times or in different
countries.  For this purpose mu<t we not know under what heads the
jurists and statists of the times or countries to be compared array the
various offences which are recorded: with what amounts of penalty
they were visited : and with what rigour, from time to time, the penal-
ties were enfurced ?

That which is called manslaughter in une country, and assassinativn
in another, is called murder m a third.  That whicls in one country 13
punishel with deatyi, in another is visited by imprisunment.  The
bankruptey which in one country is a crime, 10 anothier is a civil offence.
The juvemle offences which in e country are punished Ly impricon-
ment, anid swell the criminal ealendar. i another are treated, as they
should i many cases be, only as a sulject of compazsivn and vorree-
tion,—tuke no place in the criminal calendar at all.

Indeed, it is one of the difficulties which beset a large proportion of
these investigations, whether inte morals, health, education, or legis-
Jation, and which must always distinguish them from these which deal
cither with matter or defined «bstractions, that, in using the same
terms, we are uften uncertan whether we mean the same thing:
whethur, in fact, when we are wsing the same denvnunations the <ame
weights and measures are really cployed. Such conferences, however,
as those of Brussels tend much to huit the eatent of error.

Among the objects which may best occupy the attention of the
Statistical Section, at the present moment, will be the dircussion ot a
decimal cuinage, and the statistics of agricultural produce. It 1sim-
portant in regand to both, that by previcus sifing and discussion not
ouly the best conclusions should be arrived at, bhut the subject should
he o0 familiarized to general apprehension as to secure the widest cu-
operation.  In regard to a chauge in the conage, the intetests and
feelings of the lower classes must be especially consulted ; and, with
this view, without expressing any ultimate opinon, I would recom-
mend to thoso who are considering the question, the perusat of a
pamphlet, full of important matter, by the late Mr. Launie, the work
of the la * hiours of a man of ecminent knowledgo and virtue, which ke
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had hoped 1o be able ) communicate in persoi as a paper, ts the
present Meeting. With pegard to the ~tatistics of agijcalture, the
main ohjeet is to pracave such hnowledge of the 1iets as <hall guide
the operations of the conzumer and the merelant, 1 wounld stgest
that they should be tahen and publizhed at tao poriads of the year,
once in the spring, recording the extent of soil devoted to cach hind
of grain,—a fact eanily ascertained 3 the seeowd thae as soen as the
harvest is concluled,—aunouncing the amount of the evop, ns ascer-
tained onseverals=pecimen fields underdisferent cirapn-tanees uf soil aud
climate, amd apply tug it e due proportion as 2 maltiple to the neveage
alveady published. N really acevrate census of the harvest is, 1 be-
lieve, impracticable, at least within the peciod wihich wonld alune
mahe it viduabie for present use s and the approsineation which 1 have
suggested would, 1 eonceive, he adequate to the purpose.

In regarl to Geowvaphy sl Lthnography, there ave few seetions,
I Welieve, which have more woneral inlclc;t, and nrone, Uimagine,
which would be more atteactive here,—where eviiy new diseovery is
cutinected with the material interests of the phi e, 2 new sowmce of
paw amaterial, or a new destination for finishel work @ oand where
VOTY Bew comuunication, established and repua ted, is anothor channed
tor the extension ot that conmerce, which, buy~tinz from the changels
of the Mersey, permeates and pereokites eveny ercek and cianny of
the hnown world, ) )

The great :l~3\'2;:.1:iuu~ which are opening up the heart of the South
American continent, by the Paraguay, the Amezons, and the Ovinaco
that are traversing and uaiting the colunies ot Victorn and Sonth
Austealia by the viver Muriag: the projected eaploration of Nuith
Awstrzding which s ~orvy to say., is as yet only a praject. and way
requive ~ome ol the fostering warmth of the Ascintion to brive it
into nctual existence: the wonderful discoveries in Seuth Afries. by
Livingston and Ander~on— L am happy to say that Mr. Andessen is
here to tedl Wis own story),—and the eaplor.:ui'-m of central Afvica,
by Batin and Voel; the pictures given us by Capt Erekine and
others of the condition o the islanders of the South Pacific. passing in
every stage of trutsition frone the lowest barbar; W a fithess tor the
highest European and Ciistian culture : these, anl 2 hundred othoer
topics, awaken an ever new intevest in the wind of the philosoplier
and ~tatesman, in the feclings of the Christian and the lover of his
kind,  What new fickls for science!  What new opportunities for
wealth and power?  What new openings for god!  How impu tant
that those who issue frou this great cmporinm of modern commerce~
thi= move than Tyre of modern times—should hn v how to turn them
to advantazel  Bmely your periodical visits heve, with their kindig,
stimulating—T was going to say infections—intinences are no mean
insteument for such a purpose,

It eannsot be for nothing tat the heroes of every hranch of science
areassembled from many countnes within these wails, and are brought
into pereonal contact wath the most enterprisine and public-spiritel
of ous merchants: that, in the Jangzuage of my distinguished proie-
cessor i this chair slightly adapted, “the eourting-house is thus
Urought into justaposition with the Jaboratory and the studv.”  Com-
merce Will more than ever be sanilisry to science—mnd <cience more
than ¢ver the helpmate of commerce—und a »till tnather impulse will
be ziven to thuse beneficial influences, which, in «pite of aume painful,
though neces~ary interruption, occasioned hy onr present ~tate of War,
3 good Providence is o visibly extending over the whole habitable
clobe,

It is happily becoming every year less and less necessary to nross
these things on public netice. " Inup age of gas and stean—of sicam-
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f'::u’u‘* and Flc.nnbu.xa-—-nf.l‘.lllron(.l\ and telenaphs, anl photo-
grphs—the impoitance of science is no longer questioned. It is a
truism—a commonplace.  We are far from the foumdation days of the
Raval Society,—when, in =pit¢ of the example of the monarch. theiv
proceedings were the ridicule of the Court: and even the imnustal
Butler thought the labours of a Wallis, a Sydenham, a Harvey, a
Hooke, or a Newtou, fit subjeets tor his wit. ’

1tis still, however, worth inquiring whether <uflicient facilities for
clucation in science cxist or ave in progress in our country : auld
whether Government and other important hudics provide suflicient
encouragement and reward for its prosecution.

Now, in vegard to the former, there can be no doubt that. until a
very late period, the assistances to scientific eduention furnishol in
this country, cither hy educational institutions or the State. were \erv
dlight, and totally unworthy of the ohject or the nation,  Look at the
lower schools: wmiil very lately nothing but reading and writing, and
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havdly that, was ever offared to the lnbouring elasses.  Look at the
grammar schools: they were limited to the acquisition of a small
modicum  of Greeek and Lutin, often not even of arithmetie.  The
mikdle classes of roeiety, those who dist not «end their childven to the
Universities, had no opportunity of acquiving any, the slightest,
kuowledge of seience, whether practical or abistinet, from the untested,
ill-respected teachers in private commereial schools, or from tho
casual visit of an itinerant lecturer with his travelling apparatus.
But what did the Universities? My own Univeisity, Oxford, to which
I acknowledge in other respects the highest obligations, did little for
physical seience.  Trae, that the study ot Mathematics, as an exer-
cise and waining of the understanding, received its honours there,
thotgh tue genius of the place has never yet been favourable to the
purstit.  Trewe, that until comparatively a reeent period, the honours
of the sixter University weare exelusively, or nemly o, confined to the
same science: and that the rehool of Newton las seldom been without
names not unwaerthy of such a fonnder.  But even there the Mathe-
minties were still too exclusively regnded as womere training of the
anrderstanding, and not as an instrument for the discovery of further
teuth; and the fair tree of ~cicnce, planted within the academic courts,
though healthy aud vigorous, was ~somenhat barren of fresh fruit.
Such as it had heen in the time of Newton, such, in a great degree,
for a century and ahalf, at least, it rematued.  But to other thun
mathematical ~cience, | helieve 1 may say at cither University en-
courigement there was little o none. 18 now and then a professor
was to be found whese title promi-ed something of the kind, on ap-
prozehing him yow wonld fined that his existence was Bttle more than
nominal; that bis conses were not ficquented. even if they were
otferedh—or it at all only by those who were considered rather
as the ddle men: beeause suceess in them was not only no ad-
vantage in the University career. bat, by the time which they
whetvacted from the tewsmrded studies, was o positive loss and
obsiruction in the way of the honours aud cmoluments of the
place.  No that it might faivly be said, that it any advance was
nutde i such ~eiences, at feast m the Universities of England, it wus
wather in spite of thin by reason of the system pursued in those other-
wine nseful, noble and magnificent fustitution~,  In Scotland, indeed,
the extended stady of medivine, connected as it is with so many other
branches of svience, together with the less amount of artificial forcing
into other stwdies, led naturally to the pursuit of physical science, and
a Black and o Gregory, o Leslie, and a Plaxyfair had no rival contem-
porary names at Oxford and Cambridge.  The names of a Whewell
amd a Herschel, an Airy, a Challis, and a Sedgwick, of a Powell and a
Daubeny. and a Buckland,—alas that he is only a name now—would
forbid the assertion inregard to more recent times,  But what, mean-
while, was the State doing?  That State which, with its limited popu-
Tation and territory, depends not upon the number of its people, but
upon the individnal vahie of each man,—not upen the number of its
aeves, but upon their ~kilful cultivation.—not even upon the resources
of its snface, however well devoloped, but upon the wines which lurk
beneath it,—not cven upon its mines but wpon all the varions and
varying wanufactuves, which these mines give extraordinary facilities
for carrying en: not evea on these manufacture~, bat on the extended
cominerce and navigation, which are necessary to provide the materials
to deaw them forth from the remotest corners of the carth, and to send
them back with speed, safety and cconomy, in another form and com-
binatton, often to the very spots from which they were derived ;—in a
word dependent for the full development of its agriculture, its mining
industry, its manufactures and its commerce, upon the widest exten-
sion and the fullest cultivation of Chemistry. of Natural History, of
Minceralogy, of Geology, of Astronomy, of Meteornlogy and Mecbanics.
What did the State do for these things? Why, abselutely nothing.
There was for a time a Board of Longitude, which instead of enlarging
and improving, it abolished: a Boavd of Agriculture, which it dropped;
a Schoul of Naval Avchitecture, which, at the bidding of a narrow
cconomy, and at the instance of practical men. it abolished when the
fruits were rvipening: a School of Naval Instruction, at Portsmouth,
whicit it dropped. Here and there still survives a grant from the
bouuty of an individual monareh, gradgingly adopted by the State,—
of £10 for a Professor of Natural Philesophy at Aberdeen, or 50
guineas for a similar Professor at St. Aundrews, or £150 to one at
Glasgow, or £30 to one at Edinhurgh, and more recently, grants of
£100 2 year each to four or five Professors in each of the old Univer-
sities of England.  This is, as far as I can dixcorer, all that the mag-
niticent State of Britian did, wntil recently, for that Science on which
her wealth,—and if her wealth, ber power,—and if her power her very
existence,—is dependent.  True. enc advantage we have enjoyed.
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which is indeed worth all the organized instruction in the world which
despotism could offer, — < although no science fuirly worth the seven,™
—wo have enjoyed security tor life and property : the free exercise of
thought and action; religion, which does not chain the energies of
mind and character, but stimulates and eaercises, while it regulates
and direets them ; and though last. not least, 2 conntry to be proud of,
and to be foud of. aud whicle every one desives to begueath to his
posterity better, more beantiful, and stronger, than he found it.  \nd
it is by renson of this indirect influence on national chavacter. that, in
spite of the more than want of enconrngement of seience oft which vur
Government hias heen guilty, England has yet to boast of an maray of
men of science, ot workers and discoverers, ift not always of teachers,
such as she need not be ashamed (o show by the side of any other
country, whatever stimulants or encomragements its Guyvernment may
have supplied.

But heeause so much has been dune by the spuntaneons vigor ot the
people’s character andof their political and religions bstitutions, withe-
out special assistance or encouragement, does it tolluw that suli more
would not be dune with those aids? - Sucls, hapnly, is not the opiton
uof the present day —not the opmion vt the legislature—not that ot the
Universities themselves.  Wedo not beheve that such dificulties e
an advantage even to the vigour of the plant, still fess wats extended
propagation, amdl accurdingly, indiaduals, colleges, and, 1 hope, tios
vernments, are now heartily amd hunestly engaged in vepauniug the de-
fect of conturies, and not only i premoting the general develupment
of intellect, but especially in direcang it to the ficids of saence. And,
happily, the facilities fur the putpose alicady at had aze enotmous.
The Chancellor of the Exchiequer need not apprehiend excessive de-
mands upon his treasury to meet the case; though, of they were ne-
cessary, I believe he is tou sensible aman to withliold them; but such
demands are not required.  The encouragunents and assistances
already given by the State to the wlucation of the people, 1 vatvus
shapes. the superior class of tramed and eaxamined teachers, who we
spreading over the land, and whose teaimug hus i no smadl degiee
been in physical science, the bushs provided for early education by
our socictics and by individusl cuterpnise having the sume characte ;
the every-day more and mure achnonledged conneston between agi-
culture and science, shuwing itself in such papers as enpich the pages
of the Journal of the Ruyal Agricultural Souciety 5 the estabhshment
of the departinent of science, with its school ot nmnes, under the Buard
of Trade; the improvement which is to be expected, under the
action of the charity commissioners, in the system of our old gram-
mar schools ; the spontancous action of our old Universities, not super-
seded, but facilitated and stimulated by parliamentary interposition.
These and such like changes, which are taking place, partly within
the bosom of ~ociety itself, and partly by the action of Government,
will shortly provide such means of scientific education, although not
systematised with the exactness of continental organisation, as wiil,
after our rough English fashion, adequately provide for all our wans
in that respect, and give us no cause to lament over any considerable
deficiencies in practical result. ‘

But will there be encouragements tu make use of these facilities ?
Are there rewards in proepect, whether of direct cinolument or suial
consideration, which will induce men ¢ tv wear wvut nights, and lne
Iaborious days,” in a service which has Litherto, in the world's ¢ye at
least, appeared often to be ill regyuit d?  Now, 1he real stunulant to
science has at all times been the delights of the pursuit itself, and the
consciousness of the great services rendered to humanity by every con-
quest within the domain of truthi; but still these questions may fairly
demand an answer. To the yuedtions of pecuniary rewards I will
presently advert, they have certainly Leen miserably inadeguate ; but
in regavd to <ocial consideration, I think there has eaisted sume mis-
understanding. It has been often asserted, and made the sulject of
lamentation or complaint, that men of sciencedo not enjuy in this free
country, the consideration which they Jdv in sume cuuntrics less favored
otherwise in their institutions than vursclves.  Nuw, if by this it is in-
tended to express, that men of scicnceare notmade Knights of the Gaiter
or Peers of Parliament—that they are not often met with in the haunts
of wealth and fashion—that they are not called into the councils of
their Sovereign, or sentto representhier in furcign Courts, I admit the
fact; but, then, I doubt whether these are the natural or fitting ob-
Jjeets of ambition to the scientific man: andif it is intended by the as-
sertion that they arc not, as a class of individuals, apprediated by thur
fellnaw-citizens for their genius anud honored for theh sersices, 1 oannvt
so fully ardmit the fact. T would ask awny of thuse whose preseaco
adorns  is mecting, do they not find that their namcs auc a passport
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into any society, the proudest of the Innd?  Whose doors, that are
worth cutering, ave not open to them 7 There are certain advantages,
superficially cotsidered, which will always belong to mere wealth or
power: bnt are they such as the lover ot science ean bring himself to
emvy or desive?  Wharever heas hnown, he is honoured—witness in
themselhyes the meetings of thas great Axsociation, and of other kindred
hodies, who visit, fiom time to time, different gquarters of our land:
where is their presence not hailed, not struggled for?  Where is it not
the endeavour of ranh amd wealth on every such oceasion to do honour
tu it=elf by showing honvur generally and personally to those who, by
their successful pursuit of science, have done honour to our own or
forcign lands? If. indecd. there be anything yet wanting in this
respect, cither in our peeple or our Govermment, the progress of
edueation in science, to which T have before altuded, will soon supply
it when the various classes of our population, in their schools, their
mechanies’ institutes, aml, not laast, in their colleges, are themselves
Tess ignorant of sdence, when they have learnt o appreeiate its
valne by persgnal acquaintance with'its truths, there is no fear that
those at whose feet they have sat—whose naes are familiar to them
in association with s valuable an acquisition—uwill not teceive all due
homour and regar-l, . Whether, wr tu what extent, the result will be 4
greater associativi of scicnee with political position, aud how far such
association: woull e advantageous to cither polities or science is
anothey yuestion. The exputivies of furcign conutries on this heaid
o rdly be hiell to be quite satisfactory. 1 am not sure that thei
nen of seience hive Lean very suceesstul politiciang, or that science
it=elf has prafited Uy the union.  Public life, mure than science, is a
Jesdan- wistress, and dues not well tolerate a kuown devotiun to ang
other pursnit, It has bosides a science of its own, essential to it,
especially in a free countiy, —the hnowledge of men; and this is not
atways the special gift of wen of -cience, who deal less with men than
with things and thoughts, aul T an not sure that the qualities which
fit @ man for ~uceess in the wue pursuit. are peculiarly advantageous
to him in the other, This Luwever, is certaing—that thuse who admin-
ister the affafrs of this countiy vught at least (I do not think as yet
they o) to know envugh of scicnee to appreciate its value, and to Lo
acyuainted with its wants and with its beaiings upun the interests of
cociety; but such hnuwledge, 1 cannot doubt, will goun become the
commen apanage of all well-cducated men, and when it is so, as I sad
hefore, whatever, (ither in the position of sdicace, or of men of science,
is still wanting, will soon be supplied.

'To accelerate, however, this process, I would gladly see a more
direct communication established between the organs of power and
scientific bodies.  Something in this respeet has already been done by
the Parliamentary Committee of this Assuciation, and the results have
heen already seen in the increased attention of Parliament and Govern-
ment to scientific ohjects.  Still, however, in regard to science, I must
admit that there is one great deficiency.  For often may it be said of
geience, as it was said sativieally of virtue by the poct, laudatur
alget,—1t is praised and starves. 'The man of science may not desire
to live luxuriously; he may not. nor ought he, desire to rival his
neighbours in the follics of cyupage and gstentation, which are often
indeed, rather imposed by the custums of society than an advantage
ur even a gratification to the parties themselves; but he mustlive, and
fur the sake of science itsdt hie vught to be able to live, free from these
annivus cares fur the present, md the futne, or from the calls ot a
professivn, wWhich uiten Jeset and burden lus laburivus career.  Why
was vur Dalton compelled to waste the powers of such an intelleet on
private teaching?  As a teacher, s physician, or a clergyman, ov more
1arcly as a partuer in a profitable patent, such a man may earn acvin-
prtence, and give to scicnce the bours which can be spared from lis
other avocations, and it s indeed astunishing what results have been
the produce of these blesungs of a labotivus hife.—these lcisure hours,
if su they may be called, of men who are engaged i arduous duties of
anvther hind.  But this vught not to be; and it will not long be, I am

confident. It must give way before the extended cultivation of science
itself.  The means of veeupation in conneaion with our schools and

our colleges, and vur exammatons, will increase; and I cannot but
hope that a grateful country wiil insst upun her henefactors in scicnce
receiving o mure hiberal share of her bounty than has hitherto Leen
allutted them. If 1 recoilect right, out of the £1,200 which are
annually appropiated in penswns to the successful cultivators of
scichee, hiteratuie and a1ty 2 poor pension of LoV is all that last year
fu) tu the Jut of science, and m juimer years the disproportion bas
often Leen Little les< remarhable, 1 do not grudge their share to Litera-
ture and Art; but I confess I cannot but consider that the labours of
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Science are at least of cqual value to a nation’s welfare; that they
have at feast an equal claim upon ber geatitude, and [ am suve that
they stand in 1o less need of encournagement and ~upport.

Nor have [ any fear that the study of Seienre <hould ever become too
exclusive, that is, shonld make us too material, that it should overgrow
and smother thosge more cthical, more clevating influences which ure
supposed to grow from the pursuit of Liteiatnre nnd Art.

In the first place, the demands of Science upon the paticnt and
Iaborions excercize of thought nve too heavy, tis severe, to make it
likely that it should ever become the fvorite study of the many.  In
Art and Literatuve, thre mind of the student is often compavatively
passive, in a state of almost passive cujoyment of the hanquet prepared
for him by others; in thove of Science the =tudent must work hard for
his intellectunal fave.  He cannot throw up his omrs,

Anil let his little Iark, attendant <af,

Pursio the teiwnph and partabe the gale,
but he must tug at the oar himself, and take Lis full shase in the
Iabour by which his progress ix to be made.

Nov, indeed, when I read the works of a Whewell, and a Hevschel,
and a Brewster, 2 Hugh Midler, or a Sedgwick, and a hundred others
the glory of our days, ean 1 see any veason tor apprehending that the
study of Science deprives the wind of imagination, the style of grace
and beauty, or the character of its moral and vehgious tone, its cleva-
tion and refinement.

And, now, ladies and gentlemen, 1 have done.  Once more assuming
for & moment the churacter off a vepresentative of this great town, 1
welcome you, the British As<ocintion, a second time to Liverpool. 1tis
right that you and Liverpool should have frequentwcetings, and should
cultivate an intimate acquaintance.  There is wo place which can do
more for science if she pleases; none has oppottunities so extensive of
becoming, by her ships and commercinl agencies, by her enterprising
spirit and connexion with every soil and climate, the missionary of
science,—perhaps I should vnther say, the importer of the raw material
of facts and observations,—the exporter of the manufactured results
arising from their scientific discussion, Ther» is no town which owes
more to science. Without seience can her vessels stir without danger
out of sight of land, or walk the waters independent of wind or tide ¢
Without science would they have docks to shelter them, vailroads to
bring their produce to their docks, telegraphs to announce their move-
ments, mannfactures to freight them to distant lands? 1 do not
believe that Liverpool is insensible to her obligations, This magniticent
reception is one cvidence of the feeling,—but a «till better is to be
found in her liberul support to such institutions as the Public Libra-
ries and Musetuns, as her Collegiate Inatituation, and above all, o her
magnificent Observatory.

Again T welcome the British Association fir the Advancement of
Science to the walls of Liveypool, fully assured as I am of the great
benefits, direct amd indivect, which their presenre will confer upon the
town, and of the deep sense which, I know the inhabitants entertam
of the honour conferred upon thewm by this repeated visit,

Fate of Sir Jolin Franklin.

DR, RAE'S LETTER TO SIR GLORGE SIMPSON,

York Factory, -$th Angust, 1854,

My Deanr Sir Grouwcr,—VYour xeveral letters, public and privats,
of dates 15th June, and 1st Decombey, 1833, and 13th and 16th Juue,
1854, were handed me on the 28th witime, on wy veaching Churchill,
and I rejoiced to learn that your health liad benefited ~o much by
your visit to the north,

Letme now allude to the Expedition affaivs, Larvived heveon the 31st
ult. with my small paty, in excellent health, but T am sorry to say
without having cffected our object. At the same time, information
has been obtained and articles purchased from the natives, which
places the fate of 2 portion, if not all of the then survivors of Siv
Johm Franklin’= miserable party beyond a donbi—a fate the most de-
plorable—Death from starvation, after having had recomse to
cannibalism as a meaus of prolonging life.

I reached my old quarters at Repulse Bay, on the 1ith Angust, aud
preparations were inunediately commenced for wintering.,  On the Ist
September T explained to the men our position. the stock of provisions
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we had on hand, (not more than 3 months rations), and the prospeets
we had of getting more, &c., &e., pointing out all the danger and
diffienlty of our position. Al readily volunteered to remain, and our
exertions to colleet fomt and fuel went on with unabated epergy. By
the end of September, 104 deer, 4 musk ox, 53 brace of Ptavmigan,
and gue seirl had been shot, awd the nets produced 190 salmon.

Of the lavger antiuads above enumerated, 19 deer and the muzk ox
were shot by myself, 21 deer by Mistegan, (te deer hunter), 14 by
one of the men, 9 by Ounligbuck and 16 by the other four men,  The
migmation of the deer termmated about the milidle of October, and 25
anmimals were added to onr stock.

On the 28th of October, the snow heing sufliciently hard for building,
we were happy to exchange our cold tents for the more comfortable
shelter of the snowhouses.  The winter was very severe, but the
temperature inoour show-huts was pever »o Jow as in my winter
quarters of 181G-7.  Up to the 12th January we had nets set under
the ice in thedakes, the nets were taken up on that date as they
produced nothing.

On the S1st of March my spring journey commenced, but in conse«
quence of gales of windy, deep and »oft suow, and foggy weather, we
made but very ittle progress. We did not enter Pelly Bay until the
17th. At this place we met wath Esquimaux, ane of whom, on being
arked if he ever saw white people, replied in the negative, but said
that @ large party, (at least 40 persons) had pevished from want of
food, some 10 or 12 day+' journey to the westward.  The substance of
the information, obtained at vavious times and from various souvces,
wis as follows 1—

ln the spring, four winters past, (spring, 1830) a party of white
men, amounting to about furty, were seen ttavelling southward over
the ice, and dragging a boat with them, by ~ome Esquimaux who
were Killing seals on the north <hore of King William’s Land, wlich is
a large island named Kei-ik-tak, by the Ewmimanx,  Nouc of the
party conll speak the native langnage intelligibly, but, by signs tho
natives were nitde to understand that their <hips or ship had been
crushed by iee, amnl that the ¢ whites” were now going to where they
expected to find deer to shoot.  From the appearance of the men, all
of whom, except onc officer, {chicf), looked thin, they were then supposed
to be getting short of provisions, and they purchased  small seal from
the uatives.

At later date, the same season, but previons to the disruption of
the ice, the hodies of about thirty white per-ms were discovered on
the contineny, and five on an i=land near it, about along days' journey,
(>ay 35 or 40 miles) to the No W, of a Jarge strewm, which can be no
ather than Buek’s Great Fish River. (named by the Usquimaux, Out-
Kou-hi-ea-lik), as its description. awd that of the low shore in the
neighbourhood of Point Ogle and Montreal Island agree exactly with
that of Sir George Buck. Some of the bodies had been buried,
(probably those of the fivst victims of famine), some were in a tent or
tents, others under a hoat that had been turned over to form a shelter,
and several lay scattered ubout in different directions.  Of those
found on an island one was supposed to be an officer, as he had a tele-
scope stapped over his shoulder and his double-barrelled gun lay
underneath him.

From the mutilated state of many of the corpses, and the contents
of the kettles, it is evident that onr miserable coubtrymen had been
driven to the Iast resource—~cannibalism—as a means of prolonging
life.

There appears to have been an abundant stack of ammunition, as the
powder was emptied in 2 heap on the ground by the natives, out of the
kegs or cases containing it, anl a quantity of ball and shot was
found below high water mark, having been left on the jee close to the
beach.,  Theve must have been a number of watches, telescopes, com-
panses, guus, (veveral double-barrelledy Sc., all of which appear to
have been broken up, as I saw pieces of these different articles with
the Esquimaux, and together with some silver spoons and forks,
purchased as many as I could obtain. A list of the most important of
these 1 inclose, with a rough pen-and-ink-<ketch of the events, and
initials on the forks and spoons.  The articles themselves shall be
handed over to the Secretary of the Hon. Hudson’s Bay Company
on my arvival in London.

None of the Esquimaux with whom [ conversed had seen the
s whites,” nor had they ever been at the place where the dead were
found, hut hiad their information from those who had been there, and
those who had seen the party when alive.
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From the head of Pelly Bay,—whick isa bay spite of Siv H. Beaufort »
opinion to the contrary.—1 cros-ed 60 miles of tand in a westerly
divection, traced the west shore from Castor and Poliux River to Cape
Porter of Sir Jumes Ross, and I could have got wathin 30 or 40 miles
of Bellot Strait, but 1 thought it useless proceeding further a4 I coukld
not complete the whole,

Never in my former Avetic journgys hadl T met with such an acon-
mulation of obstaclex.  Fugs, stuvni- rough ice, awd deep snow we
had to fight against.  On one vecasivit we ware 43 day = unable to got
a glimpse of the sun, oc even to makhe out lils position in the heavens,
This, on a level coast, where the compass was of little or no use, was
perplexing in the eatreme,

The weather was much finer on our return journey than when
outwards bound, and our loads hemyg hghter, our days marches were
nearly double the distance, and we arrived at Repulse Bay on the 2oth
May, without accident, except in onc wstance, in which one of the
party lost a toe from a frost bite.

The commencement of spring wa~ vary fine, Lut June and July were
colder. We were unable to get vat of the Lay until the Cth of August.

Our progress along the coast as far as Cape Fullerton, was much
impeded by ice: but on getting to the southward of the cape we had
clear water, and saw no ice afterwards.

The conduct of the men, T am happy tosay, was, zenerally speaking,
good: and we had nota single case of sickness all the time of our
absence.

Being anixous to send this to Red River by the first hoats, T wiite
in haste and bricfly, but shall have the pleasure of sending @ more
detailed account by some futnre opportunity.

With the utmost respeet,
{ have the honour to e,
Your very ohedient scrvant,
JOHN RAL.

LIST ENCLOSED IN DR. RAE'S LETTER.
CRESTS.

No. 1—IHead of (apparently) a Walrus or Sca-horse, with dragon s
wings. .

No. 2—A Griffin, with wings and forked tongue and tail,

No. 3—A Griffin's head with wings,

No. 4—A Dove with olive branchi i its hill, suwrrronded by a scroll,
with the motto, Spero meliora.

No. 5;‘\ Fish’s Iead, with (apparently ) coial branches on cither
side.

List of Articles purchased from the Lsquimaux, smd to have been
found to the West, or rather N. W, of Back's River, at the
place where the party of men starved to death in Spring, 1850,

1 silver table fork, Crest No. 2
3 do. do. do. “ “ 1
1 Jdo. do. spoon, ¢ “o3
1 do. do. motto Spero meliora . o
1 do. do. fork, do. ¢ o5
1 do. dessert do. “ “oS
1 do. table spoon,  do. “ @5
1 do. tea do. do. . “on
1 do. table fork, with intitials « IL.D.S.G.”

1 do. do. do. <A MeD

1 do. do. do. “GUANLY

1 do. do. do. L 38 O

1 do. do. do. “JF.B” or ¢ 5.8.B"

1 small silver plate (engraved) ¢ Siv John Franklin, K.C.B.”

A Star with motto, ¢ Nec Aspera Terrent” on one side. and on the
reverse ¢ G. R. MDCCCXV.”

Also, a number of other things of minor importance, as they have
no particular marks by which they could be recognized, but which
along with those above named, shall he kanded over to the Seeretary
of the Hon. Hudson’s Bay Company. :

JOHN RAE, C. F.

‘epulsg Bay, July, 1854,

SCIENTIFIC INVESTIGATION, &c.

(18514

Comancreinl LEnteyprise and Scienthlic nvestipation.

Profiszor Airy, the astronomer Royal, has recently publishada letter
in which the power and capabilitios ot private companies ave stikingly
contrastad with the e t= of government in scicutific investigations and
great commereial prajects,  Among other interesting illusteations he
gives an seconnt ot tormer and 1ecent attemptx to detenmine the dit-
terce o longitwde between theobservatosics of Panis and Greenwidh,
A~ e detals Jenve alicuds been publislhiod thae is no nead torgpaat
thea, 1 way be satlicient to obscrve that the detanination of the
dilterance o the Tungtitinde between two places i i process which b,
up to the prosant tune, demandad the wacrcee of the most profonnd
mathomatical huewludge, great mechanieal aptitude, wnlvery eatensive
pecuiay vesourees, It was suppused to be watter wore peculinly
the Lusincss of Guavenanents than of private individuals, aud Govern-
ments Lave nndortahen it in full conscivusness of theiv supericr eapri-
bilitico.  The nativnal authovities of Lngland and Frauce took the
matter in hand in the year 1757, and endeavoured to attain their object
hy the expensive means of an aneeurate aurvey in hoth countries,
The rosult of their Labos so Little satisfied sacutitic men that, in the
words of Professor Ay, it wax thought desiabie to take the carlicst
uppertunity of verifving the result by an operation of a different
hind.”

In 1825, the Governments of the two nations again made an attempt
in the same divection.  Siv, John Herschel and Captain Sabine, as-
sisted by othar suenutic persons, were appointed by the Euglish Gov-
cintment s atd a budy of distirgushed engineer officers wodertook the
duty in France. It spite of these apparvently eflicient preparations,
the coatly eaperituent failed.  Other attempts Lhave been muade, it
with <imilay results,

At length the suliarine telegraph was established. and the astroun.
micxal authovities on both sides of the Chaunel applied to the company
for assistance in e~tublishing a conncction by galvanic telegraph -
tween the Gbservatories of Greenwich and Paris. The permission was
granted, the company behaving in « most liberal manner.  Several
thousand obgervations were made, and the success has been complete,
It may be suflicient to show the superiority of the method afforded Ly
the use of the clectrie telegraph; Urof. Airy states that ono single ob-
servation nide by the telegraph gives a more aceurate result than can
be deduced from the whole mass of observations in the attempt made
in 1825 to determine the difference of longitude by signals. ¢ ‘The
former determination is now,” says the Profossor, ¢ rhown to be eru-
coits by almost a second of time (a large quantity in astionomy), and
this correction is nearly certain to its hundiedih part. For this gain of
recuracy, this veritable advance of seience, we ave indebted in the first
in-lance te the punwer of commereial assudation.” Professor Ay way
well congratulate the world on the growing tendeney towads a closer
univi butween eomtuerce and science.  Hare is a moxt importart
scientific result achieved by the means of the resourvees of a company
which never proposcd to itself any such end.  The Electrie Telegraph
Company was a purely commereial speculation,  There was no inten-
tion certaindy of employing it to determine the difference of longitude.
Neverthelesy, while carrying on international iuntercouvse, it solves a
philo~phical problem which has batlled mighty states as amere matter
of by-law. Tt makes no display. It ttumpets forth no grand prepa-
rations.  The operations of the astronomers cansed no intecraption of
its wonderful activity. It throws off' the solution of n great astrono-
mical difficulty as carelessly as if nothing wonderful were to be achio-
ed, and 1eccives the thanks of the scientific men as 2 matter of course.
1 any one would wislt to have a convineing praof that the future des.
tinies of the world will depend, not on individual wills, hut in the
united agencies of the multitndes, he may have it as the Menay Jorr-
nal says, in Professor Airy’s letter.

The Caunadian Stemn Navigntion Comjpany?®s New Iron Sexcws,
Propelier SteameVessel 66 Candinges?
Built by Messys. William Denny and Brothers, ivon ship-builders,
Dumbarton ; machinery by Messrs, Tulloch and Denny, engineors,
Dummbarton ¢ 18514,

Ditnenyions, Ft. Teutls,
Leugth on Deck.......... PSRN L T -
Breadth at teo-fifths of middle depith. 0
Depth of hold amidships.e. v 0

Tornuage, Tons.
Hull it v s s sesane e 16 1 59100

Engine-roon and shaft SPACC..c..vveveiiriesvnriereene 719 40-100
Register ... ceeeee e 1013 102100
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Fitted with a pair of direct-acting engines of 200-horse (nominal)
power; dinmeter of exlinders, 62 inches: length of stroke, 3 feet 6
inehes.  Serew-propeller. dinmeter, 16 feet 5 length on axis, b feet 8
inches: piteh, 20 feets two blades.  Two tubular boilers, fived at both
endg, having two funnels, Length of boilers, 18 feet 10 inches;
breadth, 9 feet 9 inches: depth, 11 feet 3 inches.  Twelve furnaces,
six in each boiler, three ut each end ¢ length, 6 feet §inches; breadth,
9 feet 7 inches: 782 tubies, or 366 in each Loiler, or 1883 at each end;
diameter 3} inches ; length, 6 feet 6 inches.  Funuels, dinmeter, 3 ft.
10 inches, nud 48 feetlong s intended & :am pressure, 14 1ba. Frames
of hall, 6 X 3 X § and } inches, spaced 12 inchies apart; 19 strakes
of plates, tapering from 1 to 7-16ths of an incl in thickness: cight
butkhenda,

For the Liverpool, Quebcee, and Montread line.

DESCRIPTION,

A shield figuve-head; no galleries; elliptieal <terned and clinch-
built vessel; three masts: bavque rigged : standing bowsprit: three
decks (flush) ; clipper-bow.— drtisan,

INCORPORATED BY ROYAL CHARTER.

The attention of members of the Iustitute is requested to the sub-
Jjoined extracts from the Regulations and By-Laws :—

1. The sessions of the Institute shall commence annually on the first
Saturday in December; and ordinary meetings shall be held on every
suceceding Saturday (omitting the Chvistnas holidays), until the first
Saturday in April; but it shall be in the power of the Council to pro-
tract the sessions if it should seem necessary. The chair may be taken
when five members are present.

2. The chair shall be taken by the officer or member entitled to the
same; and the business of the evening commence at cight o'clock pre-
cisely, and be conducted in the order prescribed in the by-laws,

3. Lvery member shalthave the privilege of introducing two visitors
to be present at the public business of the Institute by ticket of ad-
mission, on which the name and address of each visitor must be written.

4. The annual general mecting of the Institute shall be held on the
third Saturday in Decembier, at seven o'clock in the evening, to reccive
and deliberate on the report of the Council on the state of the Institute,
and to clect the officers and members of the Council for the ensuing year.

#. The Council may, at any time, call a special general meeting of
the Institute for a specific purpose, giving™to city members six dayy’
notice; and they are at all times bound to do o, on the written requi-
sition of five members, which shall specify the nature of the business
to be transacted.

6. Thosc members of the Institute residing at a distance from the
city, shall have the power of forming themselves into Branch Societics,
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for the purpuse of holding mectings, and discussing scientifie and other

subjeets : aml e to be governed by the regulations of the Institute,
and =ueh other By-Lows hereatter to be cuacted by them and approved
by the Council.

BY-LAWS.

L At the ordinary mectings of the Institute, every Satuvday even-
ing, the folloning order of husiness shall be attended to, as closely us
civeumstance: will adinit:—

1. The Minutes of the previous meeting to he read and confirmed,
and signed by the Chaivinan; and no entry shall be cousidered
valid until this he complete.

2. New members present to be introduced to the meeting.

3. Names of candidates for admission to he nnnounced.

1. Buginess arising out of the Minutes to he entered on.

5. Communications received since the last meeting to be announced,
and read if required,

5. Donations received and acknowledged.

. Communications from the Council to be Iveught forward.

. Candidates to be balloted for. A ballot shall be taken for the
entire body of candidates propozed for admission: if one or more
black dalls appear, the batlot shall be taken for cach individually,
and any candidate shail be rejected against whom appear a number
of hlack bulls equal to one-fonrthiof thenumber of members voting.

9, Papers on the lists to be vead.

11, Notices of questions to be brought forward for discussion, must
be given at least one week hefore the same shall be brought forward ;

&L o=

and it shall becompetent for the Couneil, or for any member to propose

a subject for discussion.

I11. A circular letter may be sent to all the country members, at the
commencement of cich session, with a list of questious that arc ap-
pointed for discussion at the ordinary meetings of the Institute, request-
ing communications from the members on then, or on any other subject
conneeted with the objects of the Institute.

IV. A similar letter may ulso be transmitted sbhout the middle of the
session, with the addition of any new questions that may have Leen
brought forward and accepted ; and at the end of the session, a list of
questions shall alzo be sent to all the members, in order to collect in-
formation duving the vecess.  Lach letter shall contain a list of the
written communications that have heen made to the Institute.

Notices of Books.

Geological Survey of Canada—Report of Progress for the year 1859-
53. Printed by order of the Legistative Assembly,

The Iarge amount of space ocenpied by the reports of the proceedings
of the British Association for the Advancement of Science, prevents us
from giving an abstract of Messrs_ Logan, Murray, and Hunt’s valu-
able reports on the Geological Svrvey of Canada for the year 1852-53.
The December number of this Journal will contain copious extracts

from these important documents.
The Principal Forms of the Skeleton and of the Teeth,

R. Owen, FLR.S., &e.
Pp. 329,

By Professor
Philadelphia: Blanchard and Lea, 1834, oc,

The Principles of Animal and Vegetable Physiology; a Popular
Treatise on the Functions and Phenomena of Organic Life. To which
is prefixed a General View of the Great Departments of Human Know-

Iedge. By J. Stevenson Bushuan, M.D. Philadelphia: Blanchard
and Lea, 18534, oc, pp. 233,

For the reason given above, a detailed notice of these works is de-
ferred until the next issue of this Jouraal.



Extiverios or Merans ny mun Buereny, —Bunsen has been investi-
gating the civenmstances muost favoralle to the sepavativn of ctals
from theiv compounds.  These mie the donsity of the cwrvant, and the
greater or less coneentreation ot the lignild to be decomposed.  The
greatest effeet s cbtained with the must dense current aud the most
concenteated solutions.  Density dunutes the coneentrativa of electrie
action apon a single point, nnalugons to the coneentration of heat and
light in the foens ot a concave wirver.  ‘Thug, we conneet a charconl
erucible with the positive pole of the battery, and place in it a small
eupaule of glazed poveelain containing the lipuid to be decomposed. The
space between the capsule and crucible is then filled with hydrochloric
neid, and theliquid in the small capsule is put in communication with the
batteiy by means of a tun platmaem wie, which must be exactly m
the centie, The current 1s then estabhished between a large surtace,
the charcoal crueible, and a fine platima wire in which 1t s concen-
trated, and the current hecomes capable of overcoming affimties
which bave resisted powertul batteries,  The whole apparatus 1s theu
set in a darge poreelann erucible, and hept warm i the sawd-bath,
Chrvuie and mangasese arve thus readidy sepavated from the solution of
their Chlotades, provided the negative pole is small and the seluton
very coneentiatad, In tlas state the chrome s quite puve; st presents
the appearance of iton, but 1s less atfeeted by most air, Heated
the au, it is comvertad ite sesquisonde, It resists nitrie aeid even
wlhen builing, but is acted o by hydvochlorie and dilute sulphurie
acids, ferming proto salts.  1ts density cowncides nath the density cal-
culated from the atotuic volwne, Bunsen obtained sheets of chronum
of mure than SU sguare millonctres sartace ;. they were brittle, and
showed a pertect pulish o the side which had been in contact with the
platinuin. Manguae was obeunal in the same nanner i vey little
plates ol wsre o 100 sgaate nudlunctics swfaces which oanhized in
dawp dit abisostas tapidiy s potaszou, To snluce bavaun aud cal-
cittiia dulistr cinnent was roquatad, Concanttated solutions of the chlo-
ridis wie adidudated wath hydiodionie el and poared builing anto
the glazed posccain vapaules Al gamaiad platisum wire in connee-
tivi wath the Lattaay i thow itioduced, upon whadh calcium is depo-
sited in a grey layer, casily detached, and contaiving a little mercury.
If water or moist air be present, this amalgam is vapidly oxdised with
evolution of hydrogen; when heated it burns with brilliancy.  Barium
is more casily extracted.  The chloride is powdered and made into o
paste with water acidulated with hydrochlorie acid, heated to 200°
Fah. in the water-bath, and the current established.  The amalagam
of bavium thus obtained is silvery white, and very crystalline.  In
contiet with moist air, it is converted into hydrate of baryta.  If heat-
ed in a eurrent of hydrogen upon  charcoal support, the mercury is
carried off, and a vesidue of porous huiwm appears, containing brilliant
metallic particles. .

Cosstuprion or Coaroay 1iE Uninen Stanss.—The Consumption
of cutl dues not inercase so rapidly us wasx suppused.  In 18352 the
inerea-¢ was less than 13 per cente, sund Tefl a surplus in the market.
In 1857 the uoacased cupply was less than O per cent. fiom all
source~. o thi-, of coun-¢, i+ to b attributed the high price of cval
during the Latter pavt of the yaar, Lut taking the average over 12 pér
cent. it will reul it. We see no good reasou to belicve that this
average per centage in the demand is likely to be exceeded in the pres-
ent year, which would require an increase in the supply of about
625,009 tons in 1834, from all cources, to keep the mavket healthy.
Phe inereased supply can casily be furnished by the different vegions,
providel dealers and customers will come forward and take coal
carly in the spring.  The following is & summary of operations in
Schuylkill county :—

Tot d number of collieric~.. 113 ] Numbier of operators., we..... 82

B bash cotliviies veven 58 1 Bmplos el at collieries .o

White a-h collierics e 35 ] Mina’s houses vut of towns 2756

Wicde capital imvested sn the-e collicties oo §3, 162,000
By individual operators, about coeeeeee cevvvenveneeeen 2,600,000
Thirkest viin worked at Hechsherville ceeee SO L1,

Smuallest cvvivnnonnnnn. e 21,

AN thie oo Jaeds mow waikad in Scliuglhill county are ownad by
six corporations, and about 60 individuals.  About 25 of the owners
reside in Sclmytkilt eounty, and the balance abroad.  The coal rent
wiil average 31 e, a ton, The pro et of 1833 in Schuylkill connty was
2,531,695 tone.  This woulld give an income of 3765480 to the land-
holders in the shape of vents for the year.—LPost dle Miiing Journal.

O> ik Do N Earansion ub Cast Iton By stcekssivg, Hiar-
des— Inthe Maauis of e Indu-tiial Soddety of Hanover fur Jast
yeat, there wr -uiue interesting tomarks on this guestion. The 1e-
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markable phenomenon that cast-iron presents on being heated, of not
returning back to its original volume, but of continnally showug an
incrense of the volume, and of permancutly acquining an cnlarged
volume by suceessive heatings and coolings, had been first observed
by Rinsep, in 1829, That chemist found that a cast-iron retort,
whose capacity was exactly mensured by the quantity of mereury
which it could coutain, hield at first, 9-13 cubic inches; after the first
heating and cooling, 9.1 inches; and atter threo hentings, up to the
melting point of silver, 10-16 cubic inches, The cubieal expansion
vught, therefore, to be 11-28 per cent., wineh gives J.706 per cent, nearly
of linear expansion,

At wubsequent periods different phenvmena were observed, more ur
lese contirmatory of this law. The cast-iron bars of grates, where
powerful fires were made, were frequently observed to clongate, o
as to become jamimed tight in their frmines; and when these ohsimcted
all further enlurgenients, the bars become curved or twisted.  Mr. Biix,
in his work on the calorific power of the fuels of Prusgia, has detailed
a few experiments on this subject. By the aid of geveral measurements,
he ha« <hown that the entire permanent clongation increases after each
successive heating, but that the amount produced by cach heating
diminishes the more frequently the bar ix heated, until it finally be-
comes insensible.  Thus, & furnace bar 33 feet long, after being three
days exposed to a modevate fire, had already acquired a permanent
clongation of 3-16ths of an inch, or ~446 per cent.; at the end of seven-
teen sdays, 1-042 per cent.; and after thirty days, 2 per cent., but had
not yet reached its maximum. inother bar of the same kind, after a
long service, had a permanent clongation of 3 per cent.

If it Le remembered that bars while expused to the fire undergo
anotlier tempurary clungation, we must agree with M. Brix, that an
alluwance should be made in a bar which has not as yet been used,
amuunting tu 1 per cent. of its length, for this cause of elungation.
The bars must, of coerse, bo sufficiently Jung to stand between ther
supports when cool; but it scems that hitherto sufficient rovm has not
been given for this permanent expansion in laging dvwn new bais.

Ronin3oN’s PATENT FOrR THE NOVEL APPLICATION OF THE SLAGS
ort RErrse MATTERS OBTAINED DURING THE MANUFACTURE OF METALS
—Dr. George Robinson, of Newcastle-on-Tyne, has taken out & patent
for the formation of sheets or plates from the siags produced n the
various processes of manufacturing and refining iron and other
metals.  1le proposes to convert the molten slag into sheets by pour-
ing it upon an jron or other table previously heats 3, and then rolling
or pressing it to any requisite thickness, according to the puvpose for
which it is intended to be used. The plates thus formed are afterwards
to be annealed, by being allowed to cool gradually in any suitable
furnace.  While in a plastic state, the sheets may be ornamented by
means of suitable clevations and depressions on the rollers by which
they are formed.  When cold the thin sheets of slag may be used for
rovfing instead of slates, the thicker plates for flooring, aml tho~e
having patterns on their surface for covering walls.  The Newecastle
papers, in alluding to the invention, state that m that distiict alone
there are materials for a very eatensive manufacture, and in the
uther great seats of metallurgic operations the supply of suitable slags
is practically unlimited.

Tre: Preciovs METALS 1y EXGLAND.—At a time when the extraction
of gold in England occupies so much attention, the following account
of the presence of silver in England may prove interesting.  An im-
wmense silver mine was worked in the vicinity of Aberystwith, in the
reign of Elizabeth, by which a Company of Germans cnriched them-
selves ; after whom Sir Hugh Middleton accumulated £2,000 a month
out of une silver mine at Bwlch-yr-Ezkir, by which produce he was
cunbled to defray the expense of bringiug the New River to Louden.
After him, My, Bushell, a servant of Sir Francis Bacon, gained fiom
the sane mine such immense profits, 1s to be able to present Charles
I, with a regiment of horse, and to provide clothes for his whole army.

Jesides this he advanced, as 2 loan to his Majesty, no lexs & sum than
£10,000, cqual to at least four times the amount of the present
currency . and he also raized a regiment amongst his miness at his
own charge.

fosIx 01 YoRr LUBRICATING Macmyery.—DPayen and Buran re-
commend the oil obtained by the distillation of common rosin with
from 5 to 10 per cent of quicklime, as a good material for greasing
machinery.  As it is generally slightly acid, even when distitled with
line, it isrecommended to add frvma 2 to 5 per cent, of lune or magnesin
tu the cold vil, which unites with the free acid, and gives the whole mass
the cunsistence of butter.—2olytechnisches Centratblatt, No. 12, 1853,
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Highest Barometer...... 30-142, at9-30a.m. on 22d \ Monthiy range: A beautiful, very pertect, and well defined Anproral Aveh o Band ex-

Lowest Barometer....... 29302, at4 p.m. on19th § 0-840 inches. tending across the Zenith “rom West towards East, fiom 8-15 to 930
Highest registered temperature 93°6, at p.m. on 5th \ Monthly range: p-m., on the 26th.

Lowest registered temperature 35°-8, at a.m. on 224 579-8. Hoar Frost was observed on the mornings of the 21st, 224, and
Mean Maximum Thermometer.. ...eeeueee.. 72°:59 ) Mean daily range: 3()}]!. That on the 21st was the er Jliest noticed at the Obzervatory
Mean Minimum Thermometer... . 19°-09 239.50, this season,

Greatest daily range.........35°:9, from p.an. of Gth to a.m. of 7th. The Registered Maximum on the Hth (9372-6) i~ the highest tempera-
Warmest day........ 5th.  Mean temperature...... 77°:05 ) Difference, ture yet recorded at this Observatory in September,
Coldest day......... 20th. Alean temperature...... 489:32 { 990.43.
Greatest intensity of Solar Radiation, 104°:8 on 6th, p.m. | Range, Comparative Tahle for Septenber.
Lowest point of Terrestrial Radintion, 29°-8 on 22d, a,m. 76°-0. === = oo Tl
A . - . Temperature. 1ain, ‘\\m(l.
Aurora observed on G nights: viz. 10th, 15th, 17th, 21st, 26th, & 27k = D ) M. § M ; Mean
TPossible to see Aurora on 22 nights, < Mean, !,.\\'x:’gc. abs v Jobs v, Range. ) I neh|Vely.
TImpossible to seo Aurora 8 nights. 3 ‘ S S S T T )
Raining on 14 days. Raining 49'8 hours: depth, 5375 inches. 54-0 '—1. 702 | 20.4 1 408 & 11-3801 ...
Thunder Storms gceurved on the Ist, 24, 3d, GIil,ych, and 27th. igi? ;;1-: +.;l;0 '1"‘);) BT (A4 9 3-.’;40 0-261,
Sheet Lightning, not accompanied by thunder or rain, observed on tho 1812, 357 Lo [ 833 | ags { 552 12 lg160] 01510,
18th, and 19th. 18454 591 L4l | 878 | 831 | 507 10 9760) 057
Sum of the Atmospheric Current, in miles, resolved into the four Curdingt 1811 86106 | 815 [ 20:6 | 519 4 Impt, O'Thi""
directions. 1845...] 560 {—2.0 } 788 ) 353 | 435 16 6245 Ov:K-‘l‘lh.
Nort} West Sout) s 1846...| 636 |56 [ 810 [ 30-0 | 450 11 (4595 0-33 M,
150 1051 outh. East, 1817...| 856 |—2-4 | 748 | 381 [ 367 15 (6:665] 0-33h.
5795 Ooldy L, 63280 G54 18481 542 1_3.5 | 809 | 205 | 511 11 |3-115] 581 Miles.
Mean dircction of the 1\111(], N18°w. 1849...| 582 [.£02 | 806 {33-5 { 471 9 [1-180] 4-23 Miles.
Mean velocity of the Wind, 431 miles per hour, 1850, 565 15 | 760 | ar-7 |43 11 {1-735] 4-78|Miles.
M:;:;)il'uum velocity, 25-3 miles per hour, from 11-30 to 12:30 p. m. on 18'3)1“. 60-0 1;08 363 o, 3240 9 [2:665] o~151Miles.
th. 5ol 575 05 | S48 | 361 | 357 10 [3630] 460]Miles
Most wjmly day, the 19th; mean velocity, 10-89 miles per hour. }g-’é ',;ég ;Tg,g 25,% :'}-:% :,:“ }(} '-3({:3 .1-:;0 \::;;i
Least windy day, the 243 mean velocity, 1-87  « « ls’_.’tl"' '01'0 f",'s_o ;)JI l;G"l 568 01 1aa75) 481 Miles.
During the violert thunder storm on the 6th, the velocity of the wind IR "7' - ) ST WY :
ket

from $h. 00m. to 4. 25m. p.m., was at the rate of 32-4 miles per =T
hour, M. | 5801 8164|9370 T8
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