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A GREAT NATURAL PHIIL.OSOPHER.
Life and Scientific Work of Peter Guthrie Tait. By

Cargill Gilston Knott. Pp. x+379. (Cam-
bridge : University Press, 1911.) Price 10s. 6d.
net.

WO large quarto volumes of Prof. Tait’s collected
papers were published some time ago by the
Cambridge University Press, and these have new
been supplemented by an exceedingly interesting
account of Tait’s life and work, from the pen of his
pupil and friend, Dr. C. G. Knott. Every Edinburgh
student must recognise the fidelity of the picture
which Dr. Knott has drawn, and feel that his book is
in all respects a worthy memorial of the great Edin-
burgh professor. The book will appeal very directly
to many of the readers of NaATURE, who remember the
searching and trenchant reviews of books on physical
mathematics, and the articles on such subjects as the
physics of golf, and on questions connected with
physical mathematics, which appeared in these
columns from time to time, and were signed with the
initials “P. G. T.” Many of these less formal papers
were of much scientific interest, which was not
lessened by the eminently human personality of the
writer, which appeared in every sentence, and the
humour, a little grim at times, with which he illus-
trated or drove home his conclusions.
In a review of Tait’s * Thermodynamics ™ in NATURE

(January 31 and February 7, 1878, vol. xvii.)
Clerk Maxwell said, ‘Science has enough to
do to restrain the strong human nature of

the author, who is at no pains to conceal his own
idiosyncrasies, or to smooth down the obtrusive anti-
nomies of a vigorous mind into the featureless con-
sistency of a conventional philosopher.” These words
are a true description of Tait, the outspoken and
uncompromising controversialist, the critic unsparing
of error, but not without regard for the feelings of
the advocates of views which he combated or de-
nounced, the philosopher who said hard things re-
garding professed metaphysicians, but who thought
of the foundations of dynamics and did not disdain
to adduce metaphysical considerations for the justifi-
cation of a fundamental principle of quaternions.
Such men are rare at the present time. Everybody is
superficially and laboriously polite; the old broad-
sword play of word and phrase is too often replaced
by suggestion and innuendo. But a good knockdown
blow or cut is better than a sting that empoisons the
blood and festers.

Tait was a native of Dalkeith, near Edinburgh,
and studied his rudiments in the grammar school of
that town. At the age of ten, on the death of his
father, he was brought with the family to the city in
which his life-work was to be done, and became a
pupil of the Edinburgh Academy, a day school which
from its foundation in 1824 has always been famous
for the soundness of its classical and mathematical
instruction.  There he had as schoolfellows Clerk
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Maxwell, Lewis Campbell, Fleeming Jenkin, and
several others who achieved eminence or fame in
after life. Maxwell was his senior by a year. It
is foolish to attach very great importance to school
examinations—some minds begin to mature sooner
than others—but it is interesting to note that Tait,
Campbell, and Maxwell seem to have been nearly
equally distinguished in mathematics. All were
soundly drilled in classics; the rector of the academy
was an eminent classical scholar—the Ven. Johm
Williams (curiously enough at the same time Arch-
deacon of Cardigan), 'who was chosen first rector in
1824, mainly at the instance of Sir Walter Scott.
Tait had an excellent verbal memory, and used in
after life to repeat much Greek and Latin poetry
learned in the forms of the academy.

It is rather remarkable that at the University of
Edinburgh neither Maxwell nor Tait excelled the best
of their fellow-students in natural philosophy. Per-
haps in music alone does early precocity precede the
highest excellence in maturity; but then musical
genius is much less dependent on the ripening of the
logical powers. For original work in mathematics
and physics a natural gift or instinct is, of course,
essential.

Tait’s career at Cambridge, and his initiation in
the following years into experimental work in the
laboratory of Dr. Andrews at Belfast, were incidents
in the scheme of things which led to his return to
Edinburgh in 1860 as the successor of Forbes. Tait
entered at Peterhouse in 1848, Maxwell in 1850, but
afterwards migrated to Trinity, and both, like Thom-
son (afterwards Lord Kelvin) before them, had William
Hopkins as their private tutor. Each had his own
strong personality, but the influence of that great
teacher seems to have been of the best possible kind
for the minds of all. Tait was Senior Wrangler and
First Smith's Prizeman in 1852, and his first act
when the Tripos result was declared was to telegraph
home and ask that the news should be told to Gloag,
his old mathematical master at the academy.

While professor of pure mathematics in Queen’s
College, Belfast, and working in the laboratory of
Dr. Andrews, he was introduced by Andrews to Rowan
Hamilton, at that time in the full tide of his quater-
nion work, and busy with the preparation of the
“Elements' for publication. Then began an inter-
change of letters on quaternions, of which Dr. Knott,
con amore as himself an ardent and accomplished
quaternionist, has given a most interesting account.
Apparently Tait’s first letters, which were chiefly on
difficulties raised by his perusal of the *‘ Lectures on
Quaternions,” attracted Hamilton’s attention to the
writer as one likely to cultivate the new calculus and
extend it to fields of physical research. Hamilton’s
own applications were mainly geometrical; Tait saw
in quaternions a powerful instrument for the dynamical
study of various branches of physics, which, in fact,
placed at once in a new light all that analysis, applic-
able to so many different problems, in which
Green'’s analytical theorem plays a prominent part.
The result was his paper on Green’s theorem, and,
later, many of those physical investigations which
form the latter part of his * Treatise on Quaternions."

(o
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Hamilton was a willing and voluminous correspon-
dent, and his letters (the first was forty-five pages long,
divided into thirty-two paragraphs), here printed, so far
as they are quoted, with all the italics, small capitals,
&c., which he used, even in his books, to mark different
degrees of emphasis, abound in acute and suggestive
remarks, which were no doubt due to the inspiration of
the moment. The humour which he displays here
and there, as in his ‘““mortal leap from Chaucer to
Moigno,” and his description of the Abbé, is of a
truly Irish flavour, and has the merit of unexpected-
mness.

The absence of quaternions from Thomson and
Tait’s * Natural Philosophy " has been the subject of
some remark. It is now well known that the senior
author could not be convinced that the quaternion
calculus, or indeed any form of vector analysis, was
of advantage in physical work., To this conservative
view he adhered to the end of his life, and in a
private letter of his later years, written, as he de-
scribed it, politely and mildly as to a strangder, he
states his adverse opinion with remarkable vigour.
And there is the letter to Chrystal, quoted by Dr.
Knott on p. 185, on the thirty-eight year war over
quaternions.

It is somewhat remarkable that vectors should have
led to so much correspondence of an animated sort.
The respective merits of quaternions and the systems
of Grassmann and others seem not merely to have
kindled the intellects, but to have stirred the emotions
of the various advocates to a surprising extent. The
playful paraphrase by a physicist of the famous say-
ing of Tertullian into ‘‘Behold, how these vector-
analysts love one another!" suggests with a
‘touch of irony that after all the differences
may not be so fundamental as they appear,
that perhaps each sees the truth, and may
safely be left to fight its battle in his own
way. Let each go on using the armour and
weapons he has proved; no man can tell to whom
the victory may be; perhaps after all to someone
whose equipment seems lamentably inadequate. But
nobody can help admiring the steadfast fidelity of Tait
to the notation of the master, and his chivalrous
defence of quaternions against all comers. He
had a right to speak with authority: no man with
the exception of Hamilton himself did more for quater-
nions or with them. And if the linear vector function
ever yields its whole secret to the student of vector
analysis, it will be because Tait has made the dis-
closure possible. Often light suddenly comes to a
man who has turned a subject over in his mind for
weeks or months or years. It is surely also possible
that one explorer may enter into the labours of
another, and quickly behold the promised land which
the instinct and faith of the first pioneers told them
lay beyond the mountains.

Cambridge had no more systematic student than
Tait, and no university had a more faithful and duty-
doing professor. The work to hand, the daily task,
the common round of teaching, it was his joy to per-
form. In the opinion of some it is waste to keep
such a man lecturing to elementary students; but Tait
inspired his students, and that was surely a very great

No. 2176, VvoL. 87]

thing. As a lecturer on experimental physics he was
well-nigh unapproachable; and he was well aided by
his mechanical assistants, who understood his methods
and knew that he could be depended on to take
everything in the carefully thought-out and pre-
arranged order. Without such order and close ad-
herence to it, no man, however eminent, however
great his genius even, can teach a university class
effectively.

In his introductory and other occasional addresses,
Tait often dealt with more or less controversial sub-
jects. The tract which he wrote on *Thermo-
dynamics " contains a sketch of the theorv of energy,
in which questions of priority of complete logical
proof, for example, Joule’s establishment of the
equivalence of heat and work, are discussed with
great force and cogency of argument, albeit with
a dash of patriotism. Such things he also discussed
in his popular lectures and lighter papers. His book
on ‘‘Recent Advances in Physical Science,” was a
course of such lectures, taken down by a shorthand
writer, and carefully revised. Its title is out of date
now, but as a clear statement of the true foundations
of the science of heat, and of the work done by Joule,
Kelvin, Balfour Stewart, and others in that field, it
cannot be excelled.

In thermodynamics he insisted always on the im-
portance of Kelvin’s idea of absolute temperature.
Kelvin was undoubtedly behind Clausius in accepting
the consequences of the equivalence of heat and work;
but when his first scruples had been overcome, and
Carnot’s function had disappeared in the idea of abso-
lute temperature, the scheme of relations of heat and
work stood forth in a logical clearness, which no other
mode of treatment has ever approached. The im-
perfectly specified thing called a *‘perfect gas,” by
means of which temperature is defined in many con-
tinental treatises, he cordially disliked, and he lost
no opportunity of denouncing the treatment founded
upon it. In the cause of accuracy Tait was zealous
almost to slaying. No one who heard his lecture on
“TForce,” to the British Association at Glasgow in
1876, will ever forget his dramatic denunciation of
slipshod popular science and its professors.

Tait’s association with Kelvin in the composition of
the ‘* Natural Philosophy " has been referred to. Not
the least interesting chapter in Dr. Knott’s book is
the account of this collaboration. The two men had
much in common, they were both pupils of Hopkins,
their great mathematical power and sure physical
instinct well fitted them to work together, but in
other respects the combination was not so successful.
Tait was orderly and methodical—that can be seen in
his neat penmanship and clear and precise composi-
tion, which was fit, with scarcely an erasure or sub-
stituted word, to be sent to the printer. On the other
hand, the perusal of matter in clear print on a proof-
sheet, showed Kelvin so many opportunities of exten-
sion and amendment, that he immediately overflowed
in new sections on the margins, to the dismay of the
printers, and the augmentation of the bill of costs.
Then Kelvin had so many irons in the fire; his
thoughts were being carried away continually from
the ** Natural Philosophy,” and that, of course, stood
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still, for there come times when one partner in such
an enterprise cannot advance without the other. No
wonder the book stopped at the end of the first
volume.

For many years Tait was the general secretary of
the Royal Society of Edinburgh, and of the 365 papers,
the titles of which are enumerated in Dr. Knoti’s
bibliography, by far the greater number were com-
munications to the society’s Proceedings or Trans-
actions. Unlike most secretaries of learned societies,
he was himself the most prolific contributor.

He never joined the Royal Society of London,
though he was a royal medallist in 1886, and was
often asked to allow his name to be submitted. In-
deed, his heart was in Edinburgh and his work there.
For the last twenty-five years of his life he never
crossed the Tweed; the only occasions on which he
left the city were his visits to St. Andrews, ten days
in spring and six weeks in autumn, with one excep-
tion, when he went to Glasgow to deliver a lecture on
thunderstorms.

Though not himself a great golfer, he was the
recognised authority on the physics of the game. His
explanations of the *‘carry " of a golf ball, of the
action of toeing, heeling and slicing, all examples of
his theory of the effect of spin, stood the severe test
of his own experiments, and are beyond cavil. His
papers on this subject—in NaTURE and elsewhere—
would form an interesting book on the dynamics of
a spherical projectile in air, if they were collected.

Failing health, and the death of his son, Lieut,
F. G. Tait, the great amateur golfer, at Koodoosberg
in 1900, brought the toil of his strenuous life to a
close. But at the last, only two days before his
death, he was busy with his beloved quaternions, and
wrote a sheet of notes of investigations on the linear
vector function.

This notice is already too long, and yet nothing
has been said of Tait’s work on thermoelectricity, on
mirage, or of ‘“The Unseen Universe,” and the
“Paradoxical Philosophy.” The two last-mentioned
works, written in conjunction with Balfour Stewart,
are interesting as an attempt to apply the principle of
continuity to infer, and to some extent explain, the
existence of an unseen system of things to which in
some sort we stand in physical relation. Incidentally
they show the strong yet unobtrusive religious faith of
their authors. A. G.

AUSTRALIAN PLANTS.

Australian Plants Suitable for Gardens, Parks, Timber
Reserves, &we. By W. R. Guilfoyle. Pp. 478.
(Melbourne and London: Whitcombe and Tombs,
Ltd., n.d.) Price 15s5. net.

HIS work, prepared, as we learn, at the request

of a special committee, embodies the practical
experience of its author during the past thirty-six
years, Except for some five-and-twenty pages of pre-
liminary matter, the book is not one that admits of
being read. But this fact in no way detracts from
its merits as a work of reference, or lessens the debt
to Mr. Guilfoyle of Australians who care either for
gardening or for Australian plants. The feeling, its
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author explains, which has inspired its publication, is
a desire to arouse increased enthusiasm in regard to
the native species. The introduction should at any rate
have the effect of directing the attention of his com-
patriots to the fact that Australia is richly endowed
with what is wonderful and beautiful in the vegetable
kingdom. If it does have this effect, it will have
well served its purpose, since all that can be needed
to evoke the enthusiasm which is desired is some
intelligent attention to the plants themselves,

Granted the existence of such enthusiasm the work
before us must prove invaluable in guiding and con-
trolling it. That some control will be needed an
examination of Mr. Guilfoyle’s lists abundantly
shows. The value of the lists for this purpose is
enhanced by the self-restraint which has enabled the
author to confine to a couple of lines references to
individual plants which those who are not themselves
Australians would gladly have seen expanded to as
many pages.

It is scarcely strange that the inhabitants of an
autonomous State like the Australian Commonwealth
should be less enthusiastic over their native plants
than the inhabitants of Britain. The wattles and
gums, the myrtles and honeysuckle trees, the
Boronias, Brachycomes, and Epacrids of Australia
do not yet arouse feelings and memories so keen as
those aroused by the oak and thorn and gorse, the
primrose or the daisy or the heather of Britain.
There is, however, more than the mere absence of
literary allusion or historical association to account
for the fact. In Australia the number of forms
capable of awakening interest or provoking admira-
tion is so immeasurably greater than in Britain that
the observer’s attention is distracted. Even where, in
spite of greater or less botanical differences, the plant-
forms of the two countries are sufficiently alike to be
comparable from an wsthetic point of view, as, for
example, in the case of the Epacrids or Australian
heaths and our familiar ling, the manifest superiority
of the Australian plants scarcely suffices to produce
the expected effect. Perhaps the fact that the enthu-
siasm of the Australian has to be extended to a dozen
different forms, while we can concentrate ours on one
or two, may be some explanation. ' Should Mr. Guil-
foyle’s own enthusiasm enable his fellow-countrymen
to overcome this difficulty, he may truly be said to
have deserved well of the Commonwealth.

The attempt made in a special list to bring some
order out of the chaos which prevails in respect of
the common names applied to Australian Eucalypts in
different parts of the country, deserves especial atten-
tion. How great the prevailing confusion is will be
readily appreciated if the Eucalyptus names recorded
in Mr. Gerth van Wijks’s ** Dictionary " be examined.
Mr. Guilfoyle’s courage in endeavouring to deal with
this troublesome question compels our admiration. It
is perhaps too much to expect that everyone all over
Australia will be willing to abandon the use of names
to which they personally have become accustomed,
and to be guided by what, after all, must at best be
a somewhat eclectic set of substitutes. But if in this
particular matter it can scarcely be hoped that Mr.
Guilfoyle’s action will receive the universal approval
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of his own generation, there is no doubt that some
such action, if only on grounds of public convenience,
is necessary, and it is more than probable that Austra-
lians of another generation will be grateful for the
prescription of a stereotyped list of names.

THE CHEMISTRY OF CALCAREOUS
CEMENTS.

The Chemistry of Testing of Cement.
Desch. Pp. xi+267. (London: E.
Price 10s. 6d. net.

HE ‘“‘cement” treated of in this volume is the
group of calcareous cements—that is, the plastic
materials employed to produce adhesion between
stones and bricks in the construction of buildings and
engineering works. The book deals, shortly but
clearly, with the manufacture of the various kinds of
calcareous cements, with their components, constitu-
tion, and properties, and with the mechanical and
chemical methods of testing them,

Owing to the extending employment of concrete
the production of cement is becoming more and more
important, and the demands upon its qualities in-
creasingly stringent. These more exacting require-
ments have so far been met with a remarkable degree
of success, partly by improvements in mechanical pro-
cesses, but also to no small extent through the co-
operation of the chemist. For two reasons the ser-
vices of the latter are likely to become of yet greater
value in the industry. On one hand a still higher
standard of quality may be demanded in the finished
product, and, on the other, a larger variety of raw
materials may be found to be utilisable in the produc-
tion.

The complex character of the substances entering
into the composition of calcareous cements, and the
obstacles in the way of ready experiment with the
products, have in the past greatly limited our know-
ledge of the chemical reactions which occur in the
making and ‘‘setting' of these bodies. In modern
practice, however, two things are helping to shed light
upon the dark places. One is the introduction of
‘‘etching " methods, similar to those employed in
metallography, for studying the structure of cements
in their various phases; the other is the conception
of cements as, essentially, colloids. Both these
matters are fully explained and their importance em-
phasised in the volume before us.

The view adopted by the author as to what takes
place during the setting of Portland cement is sub-
stantially that of Dr. Michaélis. Assuming for the
purpose of discussion that the cement materials con-
sist of lime, alumina, and silica only, then the essen-
tial hydraulic constituent, alite, is formed from these
by the action of heat during the process of manufac-
ture. It is regarded as a solid solution of calcium
silicates and aluminates. When water is added to the
cement, it partly decomposes the alite, hydrolysing the
aluminates in the first instance. The solution thus
produced is a supersaturated one, and it presently de-
posits tricalcium aluminate. According to the quan-
tity of water in the mixture, the deposit is either
mainly colloidal or mainly crystalline; if the propor-

No., 2176, VoL, 87]

By Dr. C. H.
Arnold, 1911.)

[JuLy 13, 1911
tion of water is small it favours the production of a
colloidal *‘gel.” The excess of lime above that re-
quired for tricalcium aluminate remains in solution,
or a part may be deposited as crystals of calcium
hydroxide. This process is regarded as probably cor-
responding with the *‘initial set' of the cement.

As regards the subsequent gradual hardening, the
argument is that water acts much more slowly
on the calcium silicate contained in alite than
on the aluminates, but when hydrolysis does
occur the calcium silicate separates out  in
the colloidal form. The gel thus produced forms
a coating round the cement particles, protecting them
from further direct action of the water. But as the
latter slowly diffuses through the colloidal coating,
more and more of the alite is slowly hydrolysed, and
the lime set free is absorbed by the gel, which thereby
increases gradually in density and hardness, and loses
its plastic qualities. To this gradual desiccation of
the gel, which takes place even when the cement is
immersed in water, is due the eventual hardening of
the mass.

Evidence for the actual existence of colloid products
in hardened cements is found in the fact that some
of the components can be stained with eosin. Etching
with acids shows the structure of the unchanged
cement in the interior of the particles, around and
between which lies the dyed colloidal gel.

The volume embodies the chief results of modern
inquiries into what is admittedly a difficult subject.
It is written in a true scientific spirit, and would be
an excellent book to place in the hands of a chemist
with progressive ideas, who wishes to study carefully
the chemistry of calcareous cements. C. S.

GEOPHYSICS.

Physik der Erde. By Prof. M. P. Rudzki. Pp.
viii+584. (Leipzig : Chr. Herm. Tauchnitz, 1911.)
Price 14 marks.

THE course of lectures at the University of Cracow

published by Dr. Rudzki in the book under re-
view covers a wide range. The subject-matter lies on
the border-line of astronomy, mathematics, geography,
and geology, and the lectures have coordinated these
different sciences very successfully. By readers in
this country, where specialised studies so largely
cramp workers into one narrow domain, the book
should be greatly appreciated. It is much to be de-
sired that more opportunity could be found for similar
work in British educational methods; for those who

agree with this view Dr. Rudzki’s work will prove a

useful stimulus.

In saying that the lectures have successfully co-
ordinated the different subjects represented, the re-
viewer does not wish to suggest that the treatment
is necessarily the happiest from the point of view of
a student in this country. For instance, while the
mathematical reader will find much to interest him
and very little that he cannot follow in the subjects
outside his own domain, he will find the mathematical
part of the work occasionally incomplete or sketchy.
At the same time the reader who is not a professed
mathematician must frequently find the mathematics
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beyond his reach. Rather more or rather less mathe-
mathics would probably suit a larger class of students.
A second weakness of the book, and one which robs
it of some value as a systematic treatise, lies in the
somewhat arbitrary way in which certain branches of
geophysics have been neglected, while others have
been accorded very full treatment.

In general, however, the ground has been very
thoroughly covered.  Many valuable references are
given throughout, and save for the last few years
they seem very fairly complete. In his preface the
author refers with regret to several interesting inves-
tigations which have appeared too late to be made
use of in the text of the book. The reviewer has
found few instances of work overlooked. Taking the
work of this country alone—work which has in
general received a full and generous treatment—the
only important omissions that he has noted have been
some of the investigations on wave problems of Prof.
Lamb and the scientific results of Sir Ernest Shackle-
ton’s last Antarctic voyage. But all students reading
the book must find many references which will be
new to them, and the book has been made more ser-
viceable by a useful index of authors and subjects.

Throughout the whole range of subjects considered-—
and there are included geodesy (practical and
theoretical), seismology, isostasy, and the theories of
tides, ocean currents, waves, seiches, rivers and
glaciers—the treatment is fresh and full. As a type
of the questions discussed in a most interesting
manner the winding form of a river-bed may be
selected for mention, also the problem of glacial
epochs and the differing views as to the nature of
the earth’s interior.
Rudzki gives to the solutions so far offered for most
of the problems he discusses is *‘Not proven,” and
no fault can be found with him for adopting so
cautious a position. The book is replete with sug-
gestions of unsolved problems, and would supply fruit-
ful reading to many a student on the look out for a
piece of research off the ordinary lines.

F. StratTON.

THE EVOLUTION OF MAN.

(1) Anthropogenie oder Entwickelungsgeschichte des
Menschen, Keimes- und Stammesgeschichte. By
Prof. E. Haeckel. Sechste Auflage. Erster Teil,
Keimesgeschichte des Menschen. Pp. xxviii+432+
xvi plates. Zweiter Teil, Stammesgeschichte des
Menschen.  Pp.  x+(433-992) + (xvii-xxx) plates.
(Leipzig : W. Engelmann, 1910.)

(2) Der Mensch: sein Ursprung und seine Entwick-
lung. By Prof. W. Leche. (Nach der zweiten
schwedischen Auflage.) Pp. viii+375. (Jena:
Gustav Fischer, 1911.) Price 7.50 marks.

(1) OTH these books are popular treatises dis-

cussing ‘*man’s place in nature " (to use the
title of their English prototype), his origin, and
development. They cover practically the same ground,
and both aim at presenting the results of highly tech-
nical biological investigations in a form that will be
intelligible to the educated layman.  Nevertheless
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The general answer which Dr. .

there is a marked contrast between them, one that
in a measure reflects the influence of the difference
in the attitude of the ‘educated public towards the
problems of evolution and the descent of man thirty-
seven years ago and now. One of them is a weapon,
forged in times of struggle, for the purpose of carrying
offensive operations into the camp of those who were
using every influence that casuistry and sentimentality
could arouse to discredit Darwin and all his works.
The other was written in more peaceful circumstances,
long after such foolish animosities were buried, as one
of the innumerable series of tributes which every
country and class united in paying to Darwin's
memory, on the occasion of the fiftieth anniversary
of the publication of *“The Origin of Species,” two
years ago.

This is the sixth edition of Haeckel’s famous book.
It first saw the light in 1874, in the days when the
mere suggestion of the idea of evolution, in reference
to man, was still regarded as ‘“‘insulting' by many
people. Its author was the most ardent and com-
bative upholder of evolutionary ideas on the Continent,
and he made no attempt to soothe the susceptibilities
of his readers, preferring rather to set forth unpalat-
able views in the frankest and certainly not the least
distasteful way. The book was originally flung as a
challenge to the opponents of Darwinism, who replied
by describing it as ‘‘a fleck of shame on the escutcheon
of Germany."

Since then a vast change has taken place in the
attitude of educated men towards the problem of evolu-
tion ; but Haeckel has made surprisingly few changes
in his book. From time to time, in the various suc-
cessive editions, he has added liberally to the supply
of illustrations, and tacked on a variety of tit-bits of
new information, such as references to Pithecan-
thropus, the recent work on ‘‘the demonstration of
the blood-relationship™ of apes and man, and the
results of investigations on the fate of the tail in
man ; but these are mere scraps of corroborative detail
—embellishments to the edifice built in 1874, without
altering the plan of the building or enlarging its
dimensions. The great modern movements of bio-
logical thought in reference to heredity and evolution,
and the results of recent morphological research, have
made little or no impression upon Haeckel’s book ; its
scope has not been enlarged to include the new learn-
ing; in spite of its veneer of modernity it is still a
typical product of thirty vears ago. But it is a
wonderful tribute to its excellence that a book which
does not claim to represent the present state of know-
ledge should maintain its position in competition with
more recent works; it has, in fact, now attained the
venerable rank of a classic.

The present edition is little more than a reprint of
the fifth edition, which has appeared in an English
translation. Slight additions have been made to the
accounts of Amphioxus and the embryology of the
chick, and a few more illustrations have been inserted ;
but these are mostly taken from old sources.

The author does not even provide a new preface;
but in his introduction to the previous edition (1903)
he frankly admitted that the literature relating to the
problems discussed in his treatise had become so
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extensive and intensive that he made no pretence of
keeping pace with it.

(2) Prof. Leche’s book made its first appearance
in Swedish at the time of the Darwin celebrations in
1909, and when the time came for the preparation of a
second edition he made his interesting work available
to a wider circle of readers by issuing this German
edition.

The book is a simple and lucid description of the
growth of evolutionary ideas, with an account of the
men to whom we are indebted for this new learning.

Unlike Haeckel’s treatise, which takes the form of
lectures addressed to students of biology, but in virtue
of its lucidity has become, nevertheless, a popular
treatise, Leche’s book is obviously written for the
educated public in general, and therefore omits certain
topics discussed by Haeckel, which are properly in-
cluded in a treatise on biology, but not in works for
wider circulation.

It is somewhat disappointing to the biologist familiar
with the author’s important contributions to compara-
tive anatomy that Prof. Leche should have chosen to
cast his book in so popular a mould. It would have
been instructive to have had more information con-
cerning the higher primates from one who is so great
an authority on the other end of the mammalian
phylum.  But Prof. Leche has chosen the rdle of
expositor, mainly of other people’s work, and we are
duly grateful for his clear statement of generally
accepted views regarding man’s origin and develop-
mental history.

The book opens with an exposition of the growth
of the theory of evolution, with an account of the
work of Charles Darwin, his predecessors, co-workers,
and followers, and it discusses the modern conflict
between the teaching of Weismann and ‘‘Neo-
Lamarkismus,” expressing the opinion, for which he
claims the support of Darwin himself, that the origin
of species can be explained only by admitting the
potency of the essential factors emphasised by both
schools.

The second chapter is a simple exposition of man’s
place in the vertebrate series, explained by reference
to the facts of comparative anatomy and embryology.
Chapter iii. gives an account of the nature of the
palzontological record, and deals at some length with
the histories of the various vertebrate groups that
have been recovered by this means, most of the space
devoted to mammals being filled by the familiar story
of the horse. The next three chapters deal respectively
with man’s structure as illuminated by comparison
with that of other vertebrates; the light thrown on
man's development by comparative embryology; and
the nature and significance of rudimentary organs in
the human body, the pineal body, the third eyelid, the
palatal ridges, the coccyx, superfluous hair and teeth,
and the vermiform appendix being the vestigial
structures selected for discussion. There is a brief
chapter on the brain, which can scarcely be considered
adequate when it is remembered that it is the organ
which has played the chief part in making man what
he is.

The closing chapters are perhaps most useful to the
zoological reader. They deal with man’s nearest
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relatives, fossil-man and Pithecan-
thropus.

It is gratifying to find that Prof. Leche lends the
weight of his support to the view, first set forth in
NATURE in the year 1907, that Tarsius is the slightly
specialised living representative of a very primitive
group of primates, from which the lemurs and the
apes were derived by specialisation along divergent
lines ; that in this sense Tarsius is the connecting link
between these two suborders, because it is the least
modified descendant of the common parents of all
three suborders of primates.

There is a very useful summary of the circumstances
of the discovery of the remains of Palaolithic man
and Pithecanthropus, with an unbiassed account of
the nature and significance of these much-discussed
relics of fossil-man. In the chapters dealing with this
subject he follows Schwalbe in most matters, and
describes the recent trend of opinion on the Continent
in reference to Palmolithic man, without committing
himself, however, to any of the extreme views that
are so much in evidence at the present time.

The volume closes with a brief statement in refer-
ence to certain points in the anatomy of modern man
that have some wider significance of racial or
sociological importance.

Prof. Leche’s book can be heartily recommended as
a calm and dispassionate summary of the present state
of our knowledge of the structure of man, as it is
interpreted by comparative anatomy. G, EiS.

the primates,

BUILDING STONES.

By J. Allen
Howe. Pp. viii+455. (London: E. Arnold, 1910.)
Price 7s. 6d. net.

(2) British and Foreign Building Stones: a Descrip-
tive Catalogue of the Specimens in the Sedgwick
Museum, Cambridge. By John Watson. Pp. viii+
484. (Cambridge : University Press, 1911.) Price
38. net.

(1) THERE has long been a demand for a book

such as that now produced by Mr. Howe. It
would be well for all architects, and also engineers,
to go through some short course of geological train-
ing, leading up to the understanding of a geological
map. Mr. Howe has to meet those cases where no
preliminary work has been possible, and he describes
in a clear manner the essential characters of rock-
forming minerals. Quaintly, but properly enough, he
includes ice, the mineral most utilised by the Eskimo.

Knowing as he does the utility of the microscope, he

introduces extinction angles in the table of the fel-

spars on p. 20, but these are left unexplained, and
the variation in the angle between the cleavages would
surely be more interesting to the beginner. Thin
sections of typical rocks are well illustrated in the
later pages. The work of Dr. Flett, Mr. Lovegrove,
and the author, has probably introduced the micro-
scope to many ‘‘practical” men with good effect.
The classification of rocks employed is commend-
ably simple. Trachyte seems to have slipped out of
the table on p. 43, as a parallel with rhyolite and
andesite, though it is described on p. 103. Mr. Howe
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does very well in avoiding local and specialised rock-
names, though we suppose ‘‘kentallenite” (p. 8g),
the incorrect but accepted use of * granophyre " (p. 92),
and * keratophyre™ could scarcely be kept out. A
large part of the book is naturally devoted to sedi-
mentary rocks, and no reader will fail to appreciate
their structure, and the interesting way in which
structure records their modes of origin. The treat-
ment of slate is an excellent example; we note that
chemical composition is here so dominated by the
compactness and by the fissile structure of the rock
as to have no effect on relative durability (p. 287).
Limestones are also adequately dealt with, the im-
portant oolitic stones of England being described in
considerable detail.  Among sandstones, we may
direct attention to the interesting account of the Surrey
“firestone " on p. 166:  There is much in this book
which will enable the professional geologist to give a
“‘practical " touch to his teaching, and thus in turn
to attract the technical student towards the broader
aspects of geology. One of the chief rewards of the
instructor in a modern college is to note the pleasure
aroused when some familiar feature is explained. The
“practical man' may know a good deal already
about a stone, but he now sees it taking its place in
the history of a world of stones.

Mr. Howe’s chapter on the decay of building stone
is especially to the point. He uses chemical symbols
at times in his text in place of words, which is
scarcely literary; but he shows well how sodium
chloride and other salts increase the attack of rain-
water on a stone, and how the acids liberated in
towns also play their destructive part. A special sec-
tion is devoted to the decay of limestones. The dele-
terious formation of gypsum in parts of buildings
sheltered from the rain, or even b<neath rain-washed
surfaces, is impressively pointed out. Crystalline
dolomites (p. 353) decay in the country through the
more rapid solution of any calcite granules that are
present, while in towns a worse evil befalls them, from
the fact that magnesium sulphate is even more soluble
than gypsum. The sulphuric acid in towns, of course,
arises from the iron pyrites contained in coal. Mr.
Howe’s remarks as to our love for limestone (p. )
should be taken to heart by architects.

There is a useful chapter on the testing of stones;
but we question if the appendices which follow, con-
taining lists of quarries, were worth compiling in
view of the far more complete lists issued by the
Home Office, and referred to on p. 4335. A liberal
description, however, not merely an enumeration, is
given of the sandstones of Ireland (the heading acci-
dentally calls them limestones). The reason for this
treatment is not apparent, since a reference to the
source of information, Kinahan’s * Economic Geology
of Ireland,” would show that a similarly detailed
essay might be written on any class of Irish stone.

It is one of the curses of curators that manuscript
labels lead to cumulative errors in the names of places.
Mr. Howe has succeeded far better than any copyist
would have done. We. do not know if his variations
from Kinahan are accidents