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An Elementary Treatise on Theoretical Mechanics.
Part iii. Kinetics. By Alexander Ziwet, Assistant Pro-
fessor of Mathematics in the University of Michigan.
(New York ;: Macmillan and Co., 1894.)

THE first two parts of this excellent treatise have already
been noticed in these columns; this third part keeps
up to the same excellence, and we look forward to a
sequel, in the absence of any indication that the treatise
1is yet complete.

We think the author would have done well to have
followed the opinion of his American colleague, Prof.
T. W. Wright, and to have reserved absolute measure-
‘ments to the Metric system of units,while using gravitation
units only with the British foot and pound. These last
units are too insular and provincial ever to be employed
in cosmopolitan problems where results have to be
translated into absolute measure ; and James Thomson’s
word, poundal, is never likely to be of any practical use.

Lagrange’sand Hamilton’s generaldynamical equations
are expounded with clearness and elegance; the ap-
plication of the principle of the Conservation of Areas to
the paradoxical motion of a kitten, let fall by his feet a
short distance above a table, has excited considerable
discussion recently at the Paris Academy of Sciences;
this problem would provide the author with an illustration
of the methods of generalised coordinates.

The copious list of authorities at the end of the chapters
is a valuable feature of the book. G.

LETTERS 7O THE EDITOR.

The Editor does not hold himself responsible jor opinions ex-
pressed by his corvespondents. Neither can he underiake
lo return, or to corvespond with the writers of, rejected
manuscripts intended for this or any other part of NATURE.
No notice is taken of anonymous communications.]

Destruction of the Seismological Observatory at
Tokio, Japan.

I REGRET to say that a letter, which has just arrived from Tokio,
informs me that Prof. John Milne has lost all his valuable seis-
mographic instruments, with his library and many manuscripts,
through a fire which has occurred at his house and observatory.
Prof. Milne wishes me to announce that his address-book has
been des'royed, but he will be able to forward vol. iv. of the
Seismological Fournal to those eutitled to it, if they will send
in their names to him, ¢‘ care of the Fapan Mai! office, Yoko-
hama.” He further wishes me to state that he has 600
damaged copies of the Seismological Society’s Zransactions,
and that from these he will be happy to complete sets. Ap-
plicants for the copies of the Z7ansactions should address Prof.
Milne, care of the Geological Society, Burlington House,
London, W,

I am sure that scientific men all over the world will feel the
<leepest sympathy with Prof. Milne in his great and, indeed,
irreparable loss. He was preparing to return to Europe when
the fire occurred, and he wishes to appeal to all who can furnish
him with separate copies of papers relating to earthquake
phenomena, to replace, so far as is possible, those he has lost
by the destruction of his library. Jou~n W. Jupb.

April 1,

On Mersenne’s Numbers.

IN 1644 the mathematician Mersenne asserted that out of
the 56 primes not < 257, there were only 12 primes, viz, :—

7=1,2,3,5 7 13, 17, 19, 31, 67, 127, 257,
which, taken as exponent (7), make the number N = (27 — 1)
also prime. No proof was published, and even up to now,
this statement has only been partially verified : the verification
is still one of the difficult problems of higher arithmetic. Ac-
cording to a paper by Mr. W. W. Rouse Ball, in the Messenger of
Mathematics, vol. xx. p. 34, Mersenne’s statement has been
verified for the 18 prime values of ¢ < 60, and for 14 higher
values, and one additional number N has been shown to be
prime by Prof. Seelhoff, viz. wheng = 61. This left 23 cases
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unverified, viz. 3 supposed to be prime (when ¢ = 67, 127, 257),
and the remaining 20 supposed to be composite {when ¢ = 71,
891 101, 103, 107, 109, 137, 139, 149, 157, l63) 167’ 173 1819
193, 197, 199, 227, 229, 241).
I have recently discovered the verification of one of the latter,
viz. that
(2% - 1) is divisible by 7487.

This can be readily verified directly by the method of Con-
gruences.

It has also been verified by actual division by Mr. R, Tucker
(Sec. London Mathematical Society), who has kindly sent me
the quotient consisting of 56 figures. The mode of discovery
of this factor has been communicated to the London Mathe-
matical Society, and will be sent to one of the mathematical
journals, ALLAN CUNNINGHAM.

March 23.

Tan-Spots over Dogs’ Eyes.

I TRUST you will allow me to point out that the drift of my
letter on the above subject in NATURE, vol. L. p. 572, has not
been fully apprehended. Hitherto we seem to have no very
clear cases in which we can actually trace the operation of
““natural selection,” I think, when examined, this will be
found to be an instance.

The spots appear to have arisen in the dog as comparatively
recent permanent markings—for protective purposes—after semi-
domestication. As Mr. Worthington G. Smith says, they are
not seen among wild animals allied to the dog.

They appear to have arisen since the original Red Dog—be
he Dhole, Pariah, or Dingo—became pied, and at times black,
through domestication. It is only ona black coat that the tan-
spots would be conspicuous, and simulate eyes.

Perhaps Mr. A. R. Wallace may throw light on the matter.
The spots seem to be the onlyreally permanent marking among
dogs, and are now being bred out. S. E. PEaL.

Sibsagar, Asam, February 19.

MR. PEAL’s suggestion appears to be a probable one, and is
supported by Mr. Worthington Smith’s observations (NATURE,
vol. i. p. 57). The spots may have been protective to the
animals during sleep, causing them to look as if awake. The
reason that they do not occur in wild dogs may be that the
latter conceal themselves when sleeping, which the half-
domesticated animals were not able to do.

ALFRED R, WALLACE.

THE AGE OF THE EARTH.

SINCE physicists do not seem to be in complete
accord on the question of the time which has
elapsed since the earth first permanently crusted over,
it may perhaps be as well to investigate the evidence to
be obtained from a study of stratified deposits.

One of the first to raise a remonstrant voice against
the philosophers who demanded practically unlimited
time was Sir Archibald Geikie, whose original discussion
of the data known regarding the present working of
rivers gave us the fraction zgyy as representing the
annual rate at which the Mississippi is lowering its
basin. The surprise with which this result was received
is now almost forgotten, in an unquestioning acceptance.
The question of the rate of deposition was next treated
by Dr. Haughton,in the year 1880, with his usual mathe-
matical severity. Dr. Haughton, however, preferred to
take into consideration six other great rivers besides
the Mississippi, and thus obtained the fraction sy as
representing the average thickness of rock which is
annually worn away from the terrestrial surface by the
denudation of rivers. But the proportion of sea-bottom
to land surface is as 145:52, so that if the suspended
sediment be spread evenly over the sea-floor, the average
rate of accumulation will be g5 of a foot per annum.
The maximum thickness of the stratified series was
estimated by Dr. Haughton to be 177,000 feet, and thus
if the rate of deposition in the past was on the whole
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uniform and the same as that of the present, this
thickness of rock would have required a period of
1,526,750,000 years for its accumulation. Dr. Haughton
is not a uniformitarian, consequently he divided this
number by 10. Dr. Wallace next made what must be
considered a great step in advance, by pointing out that
the sediment which is carried into the sea is not de-
posited uniformly over the whole sea-floor, but, as the
Challenger dredgings clearly showed, along a compara-
tively narrow marginal tract. Instead, therefore, of
multiplying 5455 (the yearly rate of denudation) by &%,
he divided it by % (the proportion of the area of maxi-
mum deposition to the area of denudation), and thus
obtained 28 millions as the number of years required for
the accumulation of 177,000 feet of rock.

A further correction was next made by Mr. C. Davison,
who showed that the fraction zgly is obtained by an
error in arithmetic, and that the true value is 53%5. In-
troducing this fraction into Mr. Wallace’s calculation, we
obtain in round numbers 22 millions of years, a close
approximation to the result, deduced from physical
considerations, by Mr. Clarence King.

Of late years considerable additions have been made
to our knowledge of the thickness of the systems of
stratified rock, and I present the following table as
representing the maximum thickness of all known
formations down to the base of the Cambrian, a definite
horizon marked, as is well known by the occurrence of
fossil remains of most of the great subdivisions of the
Invertebrata : —

System. Thickness in feet, First appearance of

Cambrian ... 16,000
Ordovician 14,000
Silurian 14,000 Fish
Devonian ... 20,000
Carboniferous 21,000 Amphibians
Permian 12,000 Reptiles
Trias 13,000 Mammals
Jurassic 8,000
Cretaceous 14,000
Eocene 12,000 Eutheria
Oligocene 12 000
Miocene 6,000
Pliocene 2,000

164,000

The total thickness is 164,000 feet, lying in a fairly
continuous series, and calculating by Mr. Wallace’s
method, this leads to the conclusion that, in round
numbers, 21 millions of years have elapsed since the begin-
ning of Cambrian times. The truth of Mr. Wallace’s
argument depends on the assumption that an area of
maximum deposition retains a constant position during
the existence of a geological system. This is no doubt
approximately the case, but so far as it is not, the devia-
tion from stability will render Mr. Wallace’s estimate
deficient. On the other hand, as Mr. Wallace himself
recognised, the area of maximum deposition does not
extend uniformly round the coast line, but is concentrated,
if one may so speak, near the mouths of rivers: the
effect of taking this into account will far more than
compensate for any shifting of the area. It is unnecessary
to do more than point out that deposits, where they
attain their maximum thickness, are of a more or less
deltaic nature, and were probably deposited near the
mouth of large rivers, in seas more or less land-locked.
From investigations in which I am now engaged, I am
led to conclude that where systems attain their maximum
thickness, accumulation may have proceeded at the rate
of one foot in a century, or even more rapidly.

The question largely depends on the relative size of
areas of denudation and deposition: an objector to
my estimate may urge that accumulation at this rate
involves the existence of areas of denudation of much
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larger dimensions than the map will find room for. It
is worth while to inquire into this, and a single example
will suffice. Let us consider the coal measures of the
British Isles. Suppose they cover, to the depth of
half a mile, a circular area 300 miles in radius, having its
centre somewhere over Anglesey, their volume will thus
be 141,372 cubic miles; add to this 15,876 cubic miles for
the deposits of greater thickness occurring over the North
of England, and South Wales and Somersetshire. This.
gives a total thickness of 157,248 cubic miles. But since:
the maximum thickness is 12,000 feet, these will have
accumulated, according to our assumption of 1 foot in a
century, in 1,200,000 years. The coexistent area of de-
nudation affords 5745 of a foot of sediment per annum,
or "00000008 cubic mile per square mile yearly. In
1,200,000 years this will amount to nearly 7% cubic mile
per square mile ; and thus the 157,248 cubic miles of sedi-
ment in the coal measures will have required a land surface
1,572,480 square miles in area for their supply. This will
be represented by a circular area with a radius of 707
miles,and that an area of land several times these dimen-
sions may have existed north and west of the British
Isles during carboniferous times, is an assertion which
most geologists will be prepared to defend.

So far as I can at present see, the lapse of time since
the beginning of the Cambrian system is probably
less than seventeen millions of years, even when
computed on an assumption of uniformity, which to me
seems contradicted by the most salient facts of geology..
Whatever additional time the calculations made on
physical data can afford us, may go to the account of Pre-
Cambrian deposits, of which at present we know too
little to serve for an independent estimate.

No one can regard without satisfaction the introduction
into Lord Kelvin’s argument of well-ascertained data as
regards the melting points and other properties of rocks.
Dr. Joly finds the melting point of basalt to be even
lower than that of diabase, viz. 815° C., a result in
accordance with that found by other investigators.
These facts, though of great assistance in supporting the
short chronologists of the earth’s age, may prove
embarrassing when the question of the physical state of
the interior of the earth is ready for reconsideration.
Dr. Joly finds the value of dz/dp for basalt to be
0006, and for diabase, according to Carl Barus, it is
o021 at 1200° C.; in either case the temperature gradient
gains on the melting point gradient rapidly enough to
show that, at no great distance beneath the surface of
the earth, the interior, if it consist of such rocks as
these, is in a state of liquidity. Geologists in general
would probably be glad to purchase an internal liquid
shell at a cost of several millions of years. Would not,
however, the admission of the existence of liquid shells
in the interior of the earth, deprive the mathematical
argument, as at present formulated, of all validity ?

W. J. SOLLAS.

THE ANNIVERSARY OF THE CHEMICAL
SOCIETY.

THE anniversary meeting of the Chemical Society

was held at the Society’s rooms, on Wednesday
March 27, when the following officers and Council were
elected :—

President, Dr. A. G. Vernon Harcourt, F.R.S. Vice-
Presidents (who have filled the office of President), Sir F. A.
Abel, K.C.B., F.R.S., Dr. H. E. Armstrong, F.R.S., Dr. A,
Crum Brown, F.R.S., W. Crookes, F.R.S,, Dr. E. Frankland,
F.R.S., SirJ. H. Gilbert, F.R.S., Dr. J. H. Gladstone, F.R.S.,
Dr. H. Miiller, F.R.S., W. Odling, F.R.S., Dr. W. H.
Perkin, F.R.S., Lord Playfair, K.C.B., F.R.S., Sir H. E.
Roscoe, F.R.S., Dr. W. J. Russell, F.R.S., and Dr. A. W,
Williamson, F.R.S. Vice-Presidents Dr. E. Atkinson,
Horace T. Brown, F.R.S., Prof. F. R. Japp, F.R.S., Ludwig
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