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IN au address te the British Association recently, Sir C. S.
Wayvillle Thompson, F. L. S., ite preaidaut, aftar briefly
reviewiug the efforts made by diffarent countries and individuals,
lu the work of exploration, deep.sea souudiug, snd Arctic dis.
covery, and of t he renearches carried ou by the staff of the
Challenger, ha gave an account of the

General Oceaujo Circulation.

Ail receut observations have (ha said) showu us that the vant
axpanse of watar which han ita centre in the southern hemisphera,
is the oua great ocean of the world, of which the Atlantic with
the Arctic Sea snd the North Pacific are meraly uorthward ex-
teuding gulfs ; aud that auy physical phanomeus affecting
obviously one portion of its ares muet b. regarded as oua cf au
interdependent system cf phenomena affactî'ng the ocean as a
whole. Shaliow an the stratum of water forming the ocean is,
it isvery definitaly aplit up into two layera. At adapth varyiug
in different parts cf the world, but svaragiug perhaps 500
fathoma, we arrive at a layer of watar at s tamperature cf 40 0
Fahr., snd this may be regarded ans akiud cf neutral, baud sapa-
rating the two layes A ove thia baud the tamparature varies
greatly over differant aresa, the isotharmobatiiathic hunes scmne-
times tolerably equally distributad, sud at other times crowding
together towards the surface ; whila beneath it the temperature
almont universally sinka very slowly with iucraning slownean tc
a minimum at the bottom. The causes cf naturel henomena,
such an the movamaut cf great mannes cf water, or t9ée existence
over large aras cf abuormai temparatura conditions, are always
more or leun complax, but in almost ail cases oua cause appears
to be so very much the mont efficient thint in taking a ganeral
viaw ail others may be practically disregardad ; sud speaking in
this sense it may be said that the trada-wiuds and thair modifia-
tions sud counter-currents are the causa cf ail movementg in the
stratum cf the ocean abea the nautral layer. This system cf
horizontal circulation, aithough 90 auormcusly important in its
influence upon the distribution cf climate, is sufficiautly simple.
Oua cf the mont singular resulta cf later investigations ie the
establishment cf the fact, that ail tha vant mass cf water, often
upwards cf 2,000 fathoma in thickueea balow the nautral baud,
le moviug slowly te the ncrthward; that in <set the depth cf
the Atlantic, the Pacifie, sud the Indian Oceana ara occupied
by tongues cf tha Autarctic Ses, preserving in tha main its
characteriatic temperatures. The immadiata axplanation cf this
unexpectad phanomeus seamn simple. Fcr soe causa or othar,
an yet not fully undarstood, avaporation is greatly in excean cf
precipitation over the northarn portion cf the land hamisphare,
whilap over the watar hemiephare, sud particulsriy ovar its
southeru portion, the reversa is the cane; thus oua part of tha
ganeral circulation of the ocean is caried on through the atmos-
phare, the wstar beiug raisad in vapour iu the northaru hamie-
phare, hurried by upper wind curreuts te the zona cf low baro-
matric preanure iu the south, whare it in precipitated in the formn
cf snow or min, sud weihing thance northwsrds in the deapest
channels on account of the high specific gravity depandent on its
low tamperature, it supplies tha place cf the water which han
beau ramovad. The cold water weli northward, but it meats
with sorma obstructions ou its way, sud these obstructions, while
thay prove the northward movement, if further proof wss neaded,
bring out anothar law by which the distribution cf ocean tam-
perature is reguiated. The deeper watar sinksaslowly to a mini-
mumi at the bottom, se that if we suppose the temperatura at a
depth cf 2,000 fathcms to be 86 0 F., the temperature at a
dapth cf 3, 000 may b., aay, 3201>. Now, if iu this case the slow
curreut meet ou its northward path a continuons barrier in the
formn cf s submarinie mountain ridga riaing to withiu 2,000
fathoma cf the ses surface, it is clear that ail the watar below a
temperatura cf 36 0 will, b. aireatad, sud, however deep the
basn beyond the ridga msy b., the wster will maintain a mini-
mum 36 0 fromn a dapth cf 2,000 fathoma t0 the bottom. Iu
many parts cf the ocean we hava most remarkable exemples cf
the affect upon deap-aea temperature cf auch barriera iutersectiug
cold iudraughtn, the most msrked instance, perhape, a aingular
chain cf closed sean at differeut tamperaturea among the Islands
of the Maiay Archipelago, ; but wa h ave aise a striking instance
nearer home. Evaporation le greatly lu axcean cf precipitation
over the ares cf the Mediterranean, sud consequeutiy, iu order
te keep up the aupply of water to the Mediterranean, thera in a
constant iuwagd current through the Straits cf Gibraltar fromn
the. Atlantic ; 1 nead not at present rafar to an occanional tidal
couinter-curreut. The minimum tamperatura cf the Maditerra-

nean is about 54 0 F., from, a depth of 100 fathoms to the bottolil
The temperature of 54 0 is reached in teAtlantic at the molltl
of the Straits of Gibraltar at a depth of about 100 fathomi, 00
that in ail probabiiity future soundings wiii show that the frO
waterway through the Straits does flot greatiy exceed 100
fathoms in depth.

The Depth of the Boa, mnd thé Nature ni Modema Depoaita.
It seems now to be thoroughly estabiished by lines of trlli'

worthy soundinRa which have been run in ail directions, that thIl
average depth of the ocean is a littie over 2,000 fathoms, sud'
that in ail probabiiity it nowhere exceeds 5,000 fathof'
Withiu 300 or 400 miles of the shore, whether'in deep or i
shaiiow water, formations are being laid down, whose materiasî
are derived mainly from the disintegration of shore rocks,. and
which consequently depend for their structure and com position,
upon the nature sud materials. These deposits imbed the hai
parts of the animais living on their ares, of deposition, and thi~
correspond ini every way with sedimentary formations i
which we are familiar in evary age. In water of inedium deptb',
down to about 2,000 fathoma, we have in mont sea a daposit O
the uow well-known globigeriua-ooze, formed almoet autirely Of
the shahls of Foraminifers living on the sea, surface, and which aft0f
death have sunk to the bottom. In depths beyond 2,500 or 3,000
fathoms no such accumulations are taking place. The shores O
continents are usually too distant to supply land datritus, and~
aithough the chalk building Foraminifera are as abundant on t1i
surface an they are elsewhara, not a shahl reaches the bottofll'
the carbonate of lime is entirely dissolved by the carbonic ;i
containad in the water during the long dascent of the sheila frOI0
the surface. It therefore becomes a matter of vary great intere4
to datermine what processes are going on, and what kind OU~
formations are being laid down in these abyssal regions, whiIc'
muet at prenant occupy an area of not lean that ten millions O
square miles. The tube of the soun-ding instrument comes 11P
fromn such abysses filled with an extremely fine reddish clay, in
"ret part amorphous, but contaiuiug, when examined under tle

microscope, a quantity of diatinctly recognisable particles, orgallio
aud inorganic. The organic particlas are chiefly siliceous,0e
for the mont part the shela or spinas of radiolarians which Ofi
living abuudautiy on the surface of the sas, and apparautly in
more or lean abundance at ail depths. The inorganic particie ý
are minute flakes of diaiutegrated pumnice, and smaîl crystallili"
fragments of voicanic minerais ; the amorphoua residue is P
babiy principaliy due to the decomponition of volcanic productil
and partly to the ultimate inorganic ranidue of decompOiW
organieni. Thera in ample evidenca that thiis abyssal dapouit j
taking place with extreme slowuean. Ovar its whoie ares,$0
more particularly in the deep water of the Pacific, the dredg 'Ir
trawl bringn up large numbulea very irregular in shape, 000
sisting chiefiy of iron and peroxida of iron and peioxide of DhO'
ganene, depositd in concantric layera in a matrix of dlay, roiLod
a nucleus formied of a ahark's tootb, or a piaeS of boue, or 1
otolith, or a piace of ailiceous spouge, or more frequeutly a watI4*
logged fragment of partialiy dacompoaed pumice. Thase nodules
are evrideutly formed in the ciay, sud the formation of the lar t o
onesand the segregation of their material muet have taken thOO
a very long timie. Many of the shark's teeth to which I Ii8o
alluded an forming the nucel of the nodules, sud which are
quantly brought up uucoated with foreigu. matter, belong ~
apecies which we have every reason to believe to be exti-Ile
Some teeth of the apecies of Charcharodon are of enormous d
four inches across the size, sud are scarcely distinguishabla ffUl
the huge teeth <romn the tertiary beds of Malta. It is evidO~t
that thene semi-fosail teeth, from their being caught UP in t now
bers by tho loaded lime of the trawi, are covered by only a s
thin layer of dlay.

AFRICA AGAIN CROS8ED.-A Portuguesa explorer, aO
Pinto, has recently arrived at Transvaal ini Southeastaru Aff'
haviug crossed tha continent on an exploring axpadition, tTB"e
ing from weat to eant. The latitude of his course linot g1%
uor, an yet, any particulara in regard to hie observations sud de'
covarias. His route, howaver, muet have been mauy dg 0
south of Stanley's routa, and wili, no doubt, add much te 0
rapidiy increaning knowledge cf the geography of Central Mtfi'

CEMENT FOR CÂST IRON.-Fiva parts of suiphur, two pii!t of
graphite, sud two p arts of fine iron filinga, are melted togstb"'
takîng care that the suiphur doas not catch fire. Tha *
praviousiy warmad, are covered with the cament, reducad t' '0
pasty consistance 'ou a fire, sud firmly prassad togethar.
cament, it is said, is very well adapted te fill ont leks *Il'
iron vassale.
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