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he elobe. become objocts of tho greatest importance In connexion
E:li‘:hg};?l?;tmoaphnm {whinh surronnds it. Three-fourths of the whale
mass of the air is within range of the influenee of the highest moun-
taips; one-half of tho wir and noarly mma-‘tenths of the vapour are
concentrated within nbout 19,000 foet ul the sea-level, a helghl'.
which hardly exceeds the mean level of the erest of the Himalaya ;
while one-fourth of the air and one-half of the vapour are ft}und be-
low a height of 8500 feet.  Thus, mountuns oven of moderat'e mag-
nitude mny produce important changes n very large masses of the
atmosphere, ns regards thelr movements, their temperature, and thﬂl:r
hygrometric state ; and especially in those strala that contain the
grent bulk of the watery vapour, and thaf: have the greatest effect
therefore in determining the character of climate.

XX11. Intelligence and Miscellancous Articles.
PHYSICAL CONSIDERATIONS REGARDING THE POSSIBLE AGE OF
THE SUN’S HEAT, BY PROFESSOR W. THOMBON,

THE author prefaced his remarks by drawing attention to sg-n;e

principles previously established. Itis a principle of irreversible
action in nature, that, “although mechanical cnergy 1s 1{1destruct1ble,
there is o universal tendency to its dissipation, which produces
gradual mugmentation and diffusion of hcat, cessation of motion,
and exhaustion of potential energy, thruug_'h the material universe.
The result of this would be a state of un1ﬁfer_sa1 rest and death, lf :
the universe were finite and left to abey existing laws. But as no
limit is known to the extent of matter, science points rather to an
endless progress through an endless space, of action involving the
transformation of potential emergy tbrough _palpa-ble motion mti
heat, than to a single finite mechanism, running down like a clock
and stopping for ever. It i also impossible to conceive exthe-lf the
beginuing or the continuance of lifc without a creating and aver-
ruling power. ‘The author’s object was to lay before the Sgctﬁn
an application of thesc general views to the dls_,covcry_of probable
limits to the periods of time past and Juture, during which the sun
can he reckoned on as a source of heat and llght._ The s_ubj_ecl? was
divided under two heads: 1, on the secuEm' cooling of the sun; 2,
on the origin and total amount of the sun’s heat. _

In the first part it is shown that the sun 18 proba.bly an. lqc?jll;-
descent liquid mass radiating away heat without any apprecial _}el
compensution by the influx of meteoric matter. The rate a.t whic
heat is radiated from the sun has been measu_red by Herschel and
Pouillet independently ; and, nccording to their results, the author
estimates that if the menn specific heat of the sun were theﬁsame as
that of liquid water, his temperuture would be 1?wered_by 1°4 Cen-
tigrade annually. In considering what the sun’s specific heat may
actually be, the author first remurks that there are excellent reasons
for believing that his subktance in very much like the carth’s. For
the last eight or nine ycnrs, Stokes's prineiples of solar and stellar
chemistry have been taught in the public lectures on natufal philo-

¢ Communicated by the author, having been read at the Meeting of the
British Association at Manchester, Scptember 18061,
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sophy in the University of Glasgow; and it has been shown na n
firat remnlt, that there certainly is sodium in the sun’s almosphere,
The recent npplieation of these principles in the splendid researches
of Bunuen und Kirchhoff (who made an independent discovery of
Stokes's theory), has demonstrated with equal certainty that there
e iron and manganese, and several of our other known metals in the
sun, ‘The specific heat of each of these substances is less than the
specific heat of water, which indeed exceeds that of every other
known terrestrial solid or liquid. It might therefore at first sight
scem probable that the mean specific heat of the sun’s whole sub-
stance 1s less, and very certain that it cannot be much greater;, than
that of water. But thermodynamic reasons, explained in the paper,
lead to a very different conclusion, and make it probable that, on
account of the enormous pressure which the sun’s interior bears, his
specific heat is more than ten times, although not more than 10,000
times, thaet of liquid water. Hence it is probable that the sun eools
by as much as 14° C. in some time more than 100 years, but less
than 100,000 years.

As to the sun’s actual temperature at the present time, it is
remarked that at his surface it cannot, as we have many reasons for
believing, be incomparably higher than temperatures attainable arti-
ficially at the earth’s surface. Among other reasons, it may be men-
tioned that he radiates heat from every square foot of his surface at
only about 7000 horse-power. Coal burning at the rate of a little
less than a pound per two seconds would generate the same amount :
and it i3 estimated (Rankine, ‘ Prime Movers,” p. 285, cdit, 1859)
that in the furnaces of locomotive engines, conl burns ut from 1 1b,
in 30 seconds to 1 1b. in 90 scconds per square foot of grate-bhars.
Bence heat is radiated from the sun at a ratc not more than from
fifteen to forty-five times as high as that at which heat is generated
on the .gratg-tars of a locomotive furnace, per equal areas.

The interior temperature of the sun is probably far higher than
that at the surface, because conduction can play no sensible part
in ¢he transference of heat between the inner and outer portions of
his mass, and there must be an approximate convective equilibrium of
heat throughout the whole; that 1s to say, the temperatures at dif-
ferent distances from the centre must be approximately those which
any portion of the substance, if carried from the centre to the surface,
would acquire by expansion without loss or gain of heat.

Paxnt I1. On the Origin and Total Amount of the Sun’s Heat.

The sun being, for reasons referred to above, assumed to be an
incandescent liquid now losing heat, the question naturally oceurs,
how did this heat originate ? It is certain that it cannot have ex-
1sted in the sun through an infinity of past time, because as long as it
has so existed it must have been suffering dissipation ; and the finite-
ness of the sun precludes the supposition of an infinite primitive store
of heat in his body. The sun must therefore either have boon cronted
an active source of heat at some time of not immeasurablo nutiquity
by an overruling decree; or the heat which he has nlrondy rudfnl;ml
away, and that which he still possesses, must have hoen noquired by
some natural process following permancntly catablishod laws, Witlse
out pronouncing the former supposition to be ewcutinlly incrediblo,
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the author assumes that it tm?r be safely said to be in the highest
degree improbable, if, ns Lie be iaves to be the case, we can show the
latter to be not contrndictory to known physical laws.

‘I'he author thun reviews the meteoric theory of solar heat, and
shows that, in the form in which it was andvocated by Helmholz *, it
is adequate, and it is the only theory consistent with natural lavws
which 18 ndequate to account for the present condition of the sun,
and for radintion continued at a very slowly decreasing rate daring
many millions of years past and future, HBut neither this nor any other
natural theory can account for solar radintion conlinuing at anything
like the present rate for many hundred millions of years. 'I'he paper
concludes as follows :— ¢ It seems therefore, on the wlole, most pro-
bable that the sun has not illuminated theearth for 100,000,000 years,
and almost certain that he has not done so for 500,000,000 years.
As for the future, we may say with equal certainty that inhabitants
of the earth cannot continue to enjoy the light and heat essential to
their life for many million years longer, unless new sources, now
unknown to us, are prepared in the great storehouse of Creation.”

DESCRIPTION OF A NEW MINFERAL FROM THE URAL.
BY M. RODOSZKOVEKI,

In 1857 I discovered at Nijni-Jagurt a varicty of conerctionary
silicate of zinec, the existence of which, as far as I am aware, was
not previously known in the Ural Mountains.

It is in concretionary crusts. The surface is covered with small
- roughnesses, which, seen under a lens, present the appearance of
tolerably lustrous indistinct crystals, which are analogous to zeolite.
The colour of these is a light blue, with a tinge of green.

The hardness is 5, the specific gravity 2:707. It is soluble with-
out effervescence in acids, gives off water when calcined ; it is mn-
fusible before the blowpipe, but becomes opake when submitted to
the action of the flame: it dissolves in borax, forming an insoluble

lass.

s The composition of this silicate of zine, from my analyses, 13—

| o | Oxygen.
Silica ...... ceesserssere 260 13507 3
Oside of caleium ........ 155 043 } ]
Oxide of zine.......e.... 669 « 13133
Water veiicvnccnnncies &7 4177 1
Oxide of copper........ ‘e | |
Protoxide 0? Ii)rcm ........ traces

and is represented by the formula

* 3Zn Bi+ Aq.

* 'This varicty of silicate of zine greatly resembles a variety of con- %

cretionary carbonate of vinc which I saw at London in the British
Museum under the name Smithsontle; Lut as its composition, ite
form, and its colour differ from those of ordinary silicate of zine, I
name it Wagite in honour of M. Wagn, the venerable naturalist of
Warsaw.—Comptes Rendus, December 9, 1861,

* Popular Lecture delivered at Konigsberg on the oecasion of the Kant
commemoration, Febrimry 1354. | :
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XXIII. On the Form and Distribution of the Land-tracts during
the Secondary and Tertiary periods respectively; and on the
effects upon Animal Life which great changes in Gaogmphicaz
gz:j‘!fumtzon have probably produced. By SearresV.Woob,

Secrion 1. Introductory.—SecTron 2. The General Geogravhical '
. y. . Configuration
gf thet_Secnnd_ary Period.—Szcrion 3. The Changes inmthl; Gcngrnpl'nigal Con.
Til;miﬂ tﬁon :vhlch resulted from Post-cretaceous Volcanic Action.—Swcrion 4.
See 1 ec ‘pmduced by the Post-crotaceous Geographieal Changas upon the
econdary Fauna.—Seerion 4. The 'reservation, at t}w prescut day, of isnlated

Remnants of the Secondary Contincy : .
nts, and of the Szcondary If it
them,—SEcTioN 6. Summary and Cou::lulion. condary Fauna inhabiting

SECTION 1,—Introductory.

THE' attempt to restore in description the outline of the
. lands and seas of a past geological period, although but in
the:.g_ broadest features, and from that restoration to draw con-
clusions as to results emanating from changes in the distribution
of the continental tracts in succeeding periods, will probably in
the present state of our knowledge be, by many at least, depre-
cated as illusory. The consideration, however, of a few leading
principles to be observed in making such an attempt will, I trust,
1;::;1 tz}gxgov;el fmmt the Eninds of some such an impression, at
ciently so to inc I ; :

he:ie put for wmfi | uce a fair consideration of the views
t 18 obvious that if any tract, large or small, be submerged or
elevated by subterranean action, 1:hég relative levels of all pé‘:ﬂ of
the tract would, if that tract were raised or depressed by a forcn
excrted equally on every portion, remain the same, however frc-
quently the elevation or depression occurred.  Such an olevation
or depression is, it 13 true, dynamically impossible, an all theso

| * Communicated by the Author.
Phil. Mag, 8, 4. Vol, 23, No, 158. March 1802, M



