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THURSDAY, OCTOBER 13, 187

NATURAL HISTORY SOCIETIES
I.

XISTING Natural History S icieties, or Field Clubs,
may be divided into two class~s : those which have
already a definite scientific position, and aim especially at
working out the flora and fauna of their countiy or dis-
trict ; and those which have for their objcct the popularis-
ing of the various branches of Natural Science, always with
due regard to scientific exactness. The first consist chiefly
of professed naturalists ; the second of intelligent persons
who have some desire to gain a little insight into the
wonders with which they are surrounded. Some societies
combine the two ; and these are, perhaps, the most useful
of the three classes. Although taking a somewhat lower
tone, our second class is to the full as important as the
more advanced one ; and if by its means our fellow-
countrymen obtain even a slight knowledge of some branch
of Natural History, something will have been done to
diminish in some measure the mass of ignorance on
matters connected with Natural Science which still pre-
vails among educated people. Apropos of this, we may
mention one instance which has lately come to our know-
ledge. Some people, of average education and intellect
who had resided for fifteen years in a country district, had
brought to them a full-grown larva of the Privet Hawk-
moth. Havirg no idea of its nature,— although one
suggested that it was a “locust ! ”—but a sort of dread of
its mysterious appearance, and of the horn on its tail, a
council of war was held, and, it being considered too large
to “squash,” the unfortunate creature was forthwith placed
in a pail of water, where it remained for eight or ten hours.
At the end of this time a naturalist intervened, and the
caterpillar was rescued from its bath ; when, strange to
relate, it positively lived for three or four days, but died
while passing into the state of pupa.

Having had some practical experience in the working
of more than one local society, and somewhat special
opportunities for becoming acquainted with the modus
operandi pursued by others, a few notes on some of the
more salient points which they presert may be of some
interest, and possibly of some use, to those who purpose
taking part in establishing such a body. On the present
occasion, we will confine ourselves to those societies which,
either from the long period for which they have been
established, or from other favowring circumstances, have
attained a definite position, and are chiefly maintained by
experienced naturalists, deferring for a future paper some
hints and suggestions on the formation of less pretentious
bodies.

One of the most important duties which devolves upon
a society or field club possessing a fair proportion of
working members, is the investigation of the flora and
fauna of the district in which it is placed. Agreeing, as
all will do, with Linnzus, that “turpe est in patria vivere, et
patriam ignorare,” it is evident that it is mainly through
the agency of such bodies that a knowledge of the Natural
History of the country generally is to be obtained. For
such purposes there is no plan so satisfactory as that
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which is termed “ working by sections.” On this system,
the society is divided into a number of smaller bodies,
each having for its object the investigation and reporting
upon some one branch, and consisting exclusively of those
who are able and willing to devote both time and attention
to the subject. Each section has its chairman and secre-
tary, and holds its meetings independently of the re-
mainder of the society. This plan has two advantages—
only those who really wor# will undertake to join a scction,
and their meetings are kept free from any hindrance
arising from the *“drones,” who, it must be confesscd, are
to be found more or less in every socicty, great or small,
Lesides, the three or four members forming each section
can always conveniently meet at cach other’s houses, a
proceeding which could not be so recadily carried out if the
whole number were assembled for each meeting ; and as
the societies which have the advantage of a room specially
retained for meetings are but few in number, this con-
sideration is not unimportant.

The thorough and convenient investigation of the
Natural History of a district, though an important, is not
the only duty of a field club ; the same body may be of
yet greater service in aiding in the publication of the
facts which have been collected by its members. In this
manner local societies have already done good service to
science ; thus, in botany alone, we owe to the Tyneside
Naturalists’ Club, Mr. J. G. Baker’s valuable “ Flora of
Northumberland and Durham ;” to the Holmesdale
Naturalists’ Club, Mr. Brewer’s “ Flora of Surrey;” to the
Worcestershire Field Club, Mr. Lees’ “ Botany of Worces-
tershire ;” while of similar works in preparation we may
mention the “ Flora of Herefordshire,” by the Woolhope
Club (of which Part 1 is already published) ; that of East
Kent, by the East Kent Natural History Society; of
Folkestone, by the Folkestone Society ; of Berkshire (a
much needed contribution to British botany), by the New-
bury District Field Club ; and many more. The Tyneside
naturalists certainly stand first in the value and import-
ance of their published proceedings, which, especially
since their union with the Natural Histery Socicty of
Northumberland, Durham, and Newcastle, have attained
a scientific position which renders them indispensable to
those who would obtajn a completec knowledge of the
Natural History of the country at large. As a proof that
local matters are not neglected in these volumes, catalogues
of the Lepidoptera, Mollusca, Zoophyta, rccent Forami-
nifera, and Fossils, have been published in them, and a'so
issued separately at a moderate cost ; and the last vo'ume
contains a paper on the “Crustacean Faunai of the Salt
Marshes,” and a ¢ Catalogue of the Aculeate Hymenop-
tera,” of the two counties. We have been thus particu'ar
in commenting on these transactions, as they appear to us
to afford a very good example of what the publications of
the higher class of field clubs ought to be : essentially
local, yet at the same time of sufficient general interest to
be really valuable contiibutions to the Natural History
of England. Second only to them in importance are the
“ Proceedings of the Berwickshire Naturalists’ Club,” of
which the sixth volume is now in progress. This society
is of especial interest as being the first local field club
established in the kingdom.

Another advantage attending the publication of local
floras by field clubs, is that by their means the expenses

BB



470

NATURE

[Oct. 13, 1870

attendant upon such works fall less heavily upon those
who undertake their compilation, and a fair number of
subscribers is more readily obtained. Although much has
already been done in publishing such works, there is still
much remaining to be done ; we could wish, for example,
that the Manchester naturalists would publish a new and
more complete edition of the “ Manchester Flora,” and
that the Liverpool people would issue in a separate and
completed form the flora which appeared in part in their
journal. These floras, with that of Birmingham, if care-
fully worked out, with full references to the older writers,
would be of a value second only to that of Trimen and
Dyer’s ¢ Flora of Middlesex,” as showing the influence of
cultivation upon the botany of a district.

We must not dismiss the subject of publications without
a reference to one or two of those emanating from more
recently established societies, which have b en favourably
received. The Woolhope Club has now iscurd fou
volumes, copiously illustrated with photographs and
coloured lithographs, the contents of which are of some-
what more general interest than those we have already
referred to. This being the case, we can bur regret that
the volumes are inaccessible to the general public; but
a limited number only are printed, which are almost con-
fined in circulation to the members of the club. Note.
worthy papers are those on the remarkable tre:s of Here-
fordshire (adorned with some exquisite photographs), on
the fungi of the county, and on its geology ; while the an-
tiquarian will find some prominence given to archzolo._y.
The Malvern Naturalists’ transactions are similar in gene-
ral features to those of the Woolhope Club, and we ob-
serve that the two societies vie with each other in the
attention they bestow upon edible furgi. The Birming-
ham Society has just issued the first volume of its pro-
ceedings—a very creditable one—which has the additional
advantage of being obtainable by out-iders at the moderate
cost of half-a-crown. We nced not remark further upon
this, as a notice of it latcly appeared in our columns.

The general arrangement of meetings, &c., must de-
pend almost entirely upon local circumstan ‘es ; and the
same remark will apply to rules, which should be as few
and simple as possible. As we are now speaking only
of firmly established bodies, any hints upon these matters
are deferred for a second paper.

A WORD ABOUT YALE

HE following account of the Yale University scheme,
T by Professor J. D. Dana, is taken from the Ya/e
College Courant -—

1. The Classical or Academic and the Scientific de-
partments (ordinarily called Yale College, and the Shef-
field School of Science) are distinct colleges for the
undergraduate students of the Uriversity—distinct in
teachers, scholars, buildings, apparatus, and special
working libraries. They have in common a general
library, and the officers meet for the discussion of
University questions in a common University Faculty.

2. In each college the first two years of the four* are
years of preparatory study without optional or elective
courses, except perhaps in place of the higher mathema-

* The three-years’ course of the Scientific School will probably be made a
four-years' course within a year or two.

tics of the second year. After the close of the sccond
year a number of elective courses are before the student,

3. In the Academic College—whose special subjects of
study are the classics, modern languages, mathematics,
astronomy, history, intellectual and moral philosophy,
political economy, general literature, &c.—the principles
of natural science, physics,and chemistry are taught so
far as is necessary to give depth and breadth to an
academic cducation ; a general knowledge of the laws or
systems of nature, both organic and inorganic, being
essential in these days to a true scholar, whatever his
purpose in life.

4. In the Scientific College—whose special subjrcts of
study are the various natural sciences, physics, chemistry,
mathematics, and the practical applications of th.se
sciences—literary subjects are added, including modern
languages (some knowledge of the ancient languages being
rcquired for entering), pohitical, moral, and intl ecrual
science, history, physicai anu political g ozrapiy, &.—
in order tou give in this branch of the Universiiy a tiorough
and well-grounded education, and make the graduate a
man of high culture.

5. In the Academic College, optivnal or elective courses
are confined to its special suijects of study: (1)the
classics, () modern languages, (3) Enghsh language and
hterature, (4) mathematics. Noune are allowed in the
departmeits of natural; chemical, or phy=ical science, as
these subjects are admitted into this coliege only so far
as is necessary to give that bread:h and depth to educa-
tion which every graduate should have.

6. In the Scienufic College also, elective courses are
confined to its special objects of study—that is, to the
natural sciences. physics, geology, metallurgy, mechanics,
enginecring, &c.

7. The post-graduate courses of the University com-
prise many distinct departments in the Lines of the Aca-
demic and Scientific Colleges. Connccted with the
former, there are (or may be) courses in Latin, Greek,
ditferent Oriental languages, linguistics, English language
and literature, history, intellectual philosophy, mathe-
matics, astronomy, &c. &c. Connected with the latter there
are (or may be) : First, in pure science, courses severally
in the different physical sciences, general chemistry,
organic chemistry, mineralogy, botany, zoology, palzon-
tology, geology, mathematics, astronomy, &c.; Secondly,
in applied science, courses in civil engineering, mechani-
cal engineering, mining and mining engineering, prac-
tical mechanics, metallurgy, agriculture and agricultural
chemistry, &c.

8. The students of the Academic College take, on gra-
duating, the degree of Bachelor of Arts ; and those of the
Scientific College that of Bachelor of Philosophy.

The students of the post-graduate courses, after two
years of study, in which high scholarship is attained as
tested by a rigid examination, take the degree ot Doctor
of Philosophy ; except in the case of students in Civil
Engineering, who may receive that of Civil Engineer after
one year of study.

The University includes also the Schools of Law,
Medicine, Theology, and the Fine Arts. But of these it
is not neccssary here to speak. Neither of them has, in
any part of its curriculum, an undergraduate department
analogous to that of the Academic or Scientific College.
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In connection with the above brief statement I offer
the following remarks :—

1. The ranges of studies in the two colleges, the Aca-
demic and Scientific, are so diverse in character, that the
interests of the students and of education are better sub-
served by two distinct faculties working scparately, than
by one single combined faculty. There is not in the Yale
scheme that multiplicity of optionals before the students
after they have entered the University, which incon-
veniently subdivides classes, offers inducements to in-
dolence, and tends to break down thorough discipline
and study ; for, in the act of entering, the student decides
as to the range of his optionals ; and if afterwards not
satisfied (which would seldom be the case) he can join
the other college.

2. It might be supposed that the scheme would require
an unnecessary duplication of professors. But this is not
so at Yale. In the Academic College there are already
fcur instructors in Greek, four in Latin, five in mathe-
matics, physics, and astronomy ; and the professors of
rhetoric, history, moral and intellectual philosophy, &c.,
are more than well occupied with their academic labours.
The scientific students, if embraced in the Academic
College, would actually require as many additional in-
structors as are needed under the existing system of the
University.

3. In some scientific departments in the Academic ,

College (zoology and botany, for example), in which the
instruction occupies but a small part of the college course,
there is no objection to employing the services of some
of the scientific faculty, if this is feasible ; and, where
possible, the academic faculty may serve the Scicentific
College. Moreover, while all lecture-rooms had better
be separate, the more costly kinds of apparatus may
well be used in common, in order to avoid needless
expenditure.

4 It may be added that many scientific students com-
mence their training as scholars by first graduating in the
Academic College. For the higher training in science,
such a preparatory course in the classics is believed to
be eminently desirable. They then enter an advanced
class in some one of the departments in the Scientific
College, and take the degree of Bachelor of Philosophy,
or of Civil Engineer ; or by special proficiency, after two
years of study, that of Doctor of Philosophy. The
Scientific College also admits of partial courses of study
which do not lead to any degree.

5. The modification in American colleges which is
dcmanded by the vast development of the sciences of
nature within the past century—the era of origination for
many of them—and also by the contemporary progress”of
linguistic and other sciences, is accomplished by the
Yale scheme through a method which does not sacrifice,
in any degree, classical education, and which at the same
time combines thorough literary culture with the widest
range and highest dcvelopment of scientific cducation.
The Classical College stands beside the Scientific, open
to all who desire to commence with a classical basis; and
the Scientific College offers a thorough and liberal edu-
cation for all who would pursue a more distinctively
scientific course.

6. The Yale scheme contemplates no important change
in the Classical or Academic College except in the eleva-

tion of the department of modern languages and litera-
ture ; and its ideal with regard to modern languages
cannot be wholly realised until a knowledge of French
and German is given (like that of Latin and Greek) in
preparatory schools, and required for admission to the
college.

7. The great change that has taken rlcce at Yale is in
the introduction of its School of Scicnce. This school is
not the result of any precunceit. . .an on the part of the
University. It is a gradunl crowth of the past twenty
years, urged on by the demand in the land for scientific
knowledge among lovers of science, those secking to be-
come its tcachers, and others intercsted in its practical
departments ; and it has been carried forward to its pre-
sent organisation mainly through the labours and judg-
ment of the scientific men who have been slowly gathered
into its faculty. More than two-thirds of its endowments
are due to private munificence, and the rmainder to the
National Agricultural and Mechanical Fund.

IWALLACE ON NATURAL SELECTION

Contributions to the Theory of Natural Selection. A
Series of Essays. By Alfred Russel Wallace. (London:
Macmillan and Co., 1870.)

IN the discussions of the French Academy, to which

we referred in a recent number, M. Elie de Beaumor.t

ventured to describe Mr. Darwin’s theory as La Scicnce
Meweseuse. The phrase is a good one, and cxpresses very
happily the kind of work for which some of the speakers
in that debate are distinguished. DBut although we too
in England are not unacquainted with this kind of popular
science, scientific works do from time to time appear
which are popular without being frothy, and to this class
the present book belongs. While strictly accurate in
matter, it is easy in style, and is so free from technical
language, that it may be understood by educated men who
are not pro‘cssed naturalists ; so that we hope it will be
read by a large number of those to whom Mr. Wallace’s
delightful volumcs have made the Malay Archipelago
familiar.

The arrangement of the essays (most of which have
been published separately) does not, perhaps, bring out
their mutual connection so well as might be, and there is
no attempt to blend them into a continuous serics. Four
main subjects are discussed, and each has its own peculiar
interest.

The first and second chapters are reprinted as originally
written in the East Indies,and, with the eighth, form Mr,
VWallace’s contribution to the theory of natural selection
in general. It is remarkable that the same pregnant
idea which Mr. Darwin has for ever united with his name
should have occurred independently to another English
naturalist on the other side of the globe. The public
opinion of the scientific world will no doubt assign Mr,
Wallace the full credit which the preface to this volume
so modestly claims ; and the highest respect is due to his
varied and fruitful labours in both hemisphcres ; but a
warmer feeling than respect will be paid to the spirit by
whichthefollowing passage was prompted :—*I have felt all
my life, and I still feel, the most sincere satisfaction that
Mr. Darwin had been at work long before me, and

that it was not left for me to attempt to write ‘ The
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Origin of Species” 1 have long ago measured my
own strength, and know well that it would be unequal
to the task. Far abler men may confess that they have
not that untiring patience in accumulating, and that won-
derful skill in using, large masses of facts of the most
varied kind—that wide and accurate physiological know-
ledge, that acuteness in devising and skill in carrying
out experiments, and that admirable stvle of comnosi-
tion, at once clear, persuasive, and judicial—qualities
which in the’r harmonious combination mark out Mr.
Darwin as the man, perhaps, of all men now living, best
fitted for the great work he has undertaken and a:com-
plished.”

The third chapter is on socalled Mimicry among
Animals, and contains an account of some of the re-
markable cases of dimorphism observed by the author
and by Mr. Bates, and of those in which one specics
closely resembles not only leaves and inanimate ob-
jects, but other specially protected animal forms. The
facts thus established are explained with great ingenuity,
and often with equal probability, by the operation of the
natural laws of selection. The ways in which even
brilliant colouring may become a means of protection
are well illustrated, so that this branch of study is made
to yield support instead of difficulty to the Darwinian
theory. The following chapter, the only technical one in
the book, is an application of the same law to explain
the various forms and distribution of the group of Papi-
lionide. It may be compired with Fritz Miiller’s study
of the Crustacea from a similar point of view; and
we believe that more solid progress will be made by
carefully working out the application of natural selec-
tion to restricted and well-known animal groups than by
attempting the construction of more comprehensive and
imposing phylogenies.

In the seventh chapter Mr. Wallace makes a somewhat
similar inquiry into the relation of the colour of birds to
the form of their nests, and concludes, from a very wide
survey, that when the female is of conspicuous colours,
the nest is adapted to conceal her during incubation, whil:
open nests are made by those already sufficiently pro-
tected. The exccptions to the rule are candidly statel,
and most of them satisfactorily met. That the true law
of the habit has been discovered is, perhaps, too much
to say; but the evidence is at least enough to lead to
further investigation on this interesting subject. Another
essay, styled, not very happily, “ The Philosophy of Birds’
Nests,” attempts to explain the building of nests and
also the song of birds as the rcsult not of ‘instinct,”
but of conscious imitation ; gradual improvement being
of course b.ought forward by the survival of the most
skilful architects and the constant sexual demand for the
best musicians. But not only does Mr. Wallace thus
raise nest-making to the rank of an intelligent art, he
also shows how much of human construction is simply
imitative, and therefore as fairly to be called instinctive
as a bird’s ; while in another passage he shows how the
alleged wonderful displays of instinct in savages are really
the result of habit and of reason.

This chapter on Instinct in Men and Animals would
naturally introduce the last two, in which the working
and the limits of the law of natural selection on the human
race are considered. This is probably the most difficult,

as it is certainly the most generally interesting, of the
questions affecting the origin of animal species Those
who are not satisfied with the genealogies of Haeckel, and
wait for the more cautious and philosophic conclusions
expacted from the master of the subject, will scarcely, we
think, accept the views propounded in this volumne by Mr.
Wallace. He points out very clearly how most of the
numan peculiarities of structure may be supposed to
have originated by the survival of the forms fittest
for their mode of life, and is fully aware of the neces-
sary change going on at the same time in the
various functions, to bring them also into harmony
with structure. And he shows with great justice
how mental and moral qualities must interfcre with the
absolute carrying out of the law of natural selection—not
only in civilised communities, where it is continually and
designedly contravened, but among all savages who take,
for instance, the léast care of the sick and aged of their
tribe.  But, beside and apart from the operation of
the general law of organic life, with these various modifi-
cations and restrictions, Mr. Wallace believes that
another and independent cause has been at work in the
evolution of the human frame, aad that this has beena
supernatural one. He maintains that the large size cf
the brain in man, the scantiness of his hairy covering, the
great specialisation of his extremities, and soma other
peculiarly human characters, cannot be explainel, except
as the result of the direct action of the Creator’s will. In
fact, he compares man as he at present exists with such
products of artificial human selection as the seedless
banana or the London dray-horse ; so that, if we may thus
express Mr, Wallace’s theory, man is God's cdomestic
animal.

A great deal of the metaphysical discussion which oc-
cupies the last pages of the volume, including the verses
quoted from an American poetess, has, we confess, to our
mind, the same “ double disadvantage ” which the author
finds in “ the law of unconscious intelligence pervading all
organic nature put forth by Dr. Laycock, and adopted by
Mr. Murphy,” that, namely, of being “both unintelligible
and incapable of proof ;” but the theory of divine artificial
sclection supplying the deficiencies of natural selection in
the formation of man may, we think, be at once met by
the following considerations.

The theory of natural selection does not suppose a kind
of large female divinity, whose name is Nature, and whose
function is to sclect from animals and plants those fittest
for survival, The theory rests, as Mr. Wallace, in another
part of his work, is careful to remind the reader, on cer-
tain proved facts (enumerated at p. 302), which necessi-
tate the survival of certain forms by virtue of the proved
physical laws which we see in daily operation. But these
so called laws are, to all who believe in a Creator, simply
the manner of His action. To say that our brains were
made by God, and our lungs by natural selection,
is really to exclude the Creator from half His creation,
and natural science from half of nature. All the pheno-
mena we know are of necessity ultimately referable
to the First Great Cause: the object of science is to dis-
cover their secondary causes; and if the theory of natural
selection does not explain how the larynx or the brain of
man were developed, then we must try to find another
which wi!l. To fall back for explanation upon the primary
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efficient cause of their existence and the design with
which th-y were framed, is only to confuse two distinct
branches of inquiry.

At prescent, however, we may be content to sce how far
we can work the Darwinian hypothe-is, and can only hope
that there may be other “ contributions” to the thcory as

interesting and valvable as these of Mr. Wallace.
P. S.

LETTERS 7O THE EDITOR

[ T#e Editor d-es not hold himsef vesponsible for opinions expressed
by his Corvespondents. No notice is takon of anonymous
communiralions.)

Dr. Bastian and Spontaneous Generation

I FIND that the ‘“ Address” which it was my duty to deliver at
Liverpool, flls thirteen columns of NATURE. The * Reply”
with which Dr. Bastian has favoured you occupies fiftecn
columns, and yet rofesses to deal with only the first portion of
the ‘““Address.” Between us, thercfore, 1 should imagine that
both you and your reacers must have had enough of the subject ;
and, so far as my own feeling is concerned, I should be disposed
to leave both Dr. Bastian and his reply to the benign and
Lethean influences of Time.

But I am credibly informed that there are persons upon whom
Dr. Bastian’s really wonderful effluence of words weighs as
much as if it were charged with solid statements and accurate
reasonings ; and I am further told that it is my duty to the public
to state why such distinguished special pleading makes not the
least impression on my mind.
I will do so in the briefest possible manner.

The fust half of Dr. Bastian’s ‘‘ Reply "’ occupies seven columns
of your number for the 22nd of September. In all this wilder-
ness of words there is but one paragraph which appea.s to me to
be worth serious notice. It is this :—

*“In the first place, he does not attempt to deny—he does not
even allude to the fact—that living things may and do arise as
minulest visible specks, in solutions in whick, but a few hours
before, no such specks were to be seen.  And this is in itself a very
remarkable omission. The statement must be true or false—-and
if true, as I and others affirm, the questicn which Professor
Huxley has set himself to discu-s is no longer one of such a
simple nature as he represents it to be. It is henceforth settled
that as far as vis/ible germs are concerned, living Leings can come
into being without them.”

If I did not allude to the asscrtion which Dr. Bastian has put
in italics— it is because it bears absurdity written upon its face
to any cne who has seriously considered the conditions of micro-
scopic observation. I have tried over and over again to obtain
a drop of a solution which should be optically pure, or abso-
lutely free from distinguishable solid particles, when viewed
under a power of 1,200 diameters in the ordinary way. I h.ve
never succeeded ; and, considering the conditions of observation,
I never expect to succeed. And though I hesitate to speak with
the air of confident authority which sits so well on Dr. Bastian,
I ventute to doubt whether he ever has prepared, or ever will
prepare, a solution, in a drop of which no *‘minutest visible
specks” are to be seen by a careful searcher. Suppose that the
drop, reduced to a thin film by the cover-glass, occupies an arca
} of an inch in diameter ; to search this area with a microscoy.e
in such a way as to make sure that it does not contain a germ
so5vs of an inch in diameter, is comparab.e to the endcavour to
ascertain with the unassistcd eye whether the water of a pond, a
hundred feet in diameter is or is not absolutely free from a par-
ticle of duckweed.  But if it is impossible to be sure that there
is N0 germ gy34w of an inch in diameter in a given fluid, what
becomes of the proposition so valuable to Dr. Bastian that he
has made your printer waste special type uponit?

I now pass to the second pait of the *‘ Reply,” which, though
longer than the first, is really more condensed, inasmuch as it
contains two important statements instead of only one.

The first is, that Dr. Bastian Las found Bucterium and Lep-
tothyix in some specimens of preserved meats. I should have
been very much surprised if he had not. If Dr. Bastian will
boil some hay for an hour or so, and then examine the decoction,
he will find it to be full of Bacteria in active motion. But the
mo‘ion is a modification of the well-known Brownian movement,

With your permission, therefore, .

and has not the slightest resemblance to the very rapid motion
of translation of active living Ba-teria. The Lactria are just
as dead as those which Dr. Bastian has seen in the preserved
meats and vegetables; and which were, I doulit not, as much
putin with thc meat, as they are with the hay, in thic experiment
to which I invite his attention.

The second important statement in the
“Reply” is:—

““ Professor Huxley is inclined to believe that there has been
some crror about the experiments recorded by myself and
others.”

In this I cordially concur. But I do not know why Dr.
Bastian should have expressed this my conviction so tenderly and
gently as regards his own experiments ; inasmuch as I thought
it my duty to let him know ULoth orally and by letter, in the
plainest terms, six months ago, not only that I conceived him to
be altogether in the wrong, but why I thought so.

Any time thcse six months Dr. Dastian has known perfectly
well that I believe that the organisms which he has got out of his
tubes are exactly those which he has putinto them ; that I believe
that he has used ‘mpure materials, and that what he imagines to
have been the gradual development of I'fe and organisation in his
solutions, is the very simple result of the settling together of the
solid impurities, which Le was not sufficiently careful to see, in
their scattered condition when the solutions wcre made,

Any time these six morths Dr. Bastian has known why [
hold this opinion.  He will recollect that he wrote to me asking
permission to bring for my examination certain preparations
of organic structures, which he declared he had clear and
positive evidence to prove to have been develojed in his closed
and digested tubes. Dr. Bastian will remember that when the
first of these wonderful specimens was j ut under my microscope,
I told him at once that it was nothing but a fragment of the
leaf of the common Bog Muoss (Sphagnum); he will recollect
that 1 had to fetch Schacht’s book ¢* Die Pflanzenzelle,” and show
him a figure which ftted very well what we had under the
microscope, befure I could get him to listen to my suggestion ;
and that only actual comparison with Spkagnuim, after Le had
left my house, forced him to admit the astounding blunder which
he had made.

To any person of critical mind, versed in the preliminary
studies necessary for dealing with the difficult problem which
Dr. Bastian has rashly approached—the appearance of a scarlet
geranium, or of a snuff-box, would have appeared to be hardly
more startling than this fragment of a leaf, which no one even
moderately instructed in  vegetable histology could possibly
have mistaken for anything but what it was ; but to Dr. Bastian,
agape with speculative expectation, this miracle was no wonder
whatever. Nor does Dr. Bastian’s chemical criticality seem to he
of a more susceptible kind  He sees no difficulty in the appear-
auce of living things in potash-alum, until Dr. Sharpey puts the
not unimportant question, whence did they get their nitrogen ?
Aund then it occurs to him to have the alum analy~cd and he finds
ammonia in it.*

And as to the elementary principles of physics—in his last
communication to you, Ur. Bastian shows, that he is of opinion
that water in a vessel with a hole in it, from which the
steam freely issues, may be kept at a lemperature of **230° to
235° F. for more than an hour and a half.”+ 1 hope that
Professor Tyndall, whom Dr. Bastian scolds as authoritatively
and as unsparingly as he does me, will take note of this
revolutionary thermotic discovery, in the next edition of his work
on Heat, }

It is no fault of mine if I am compelled to write thus of Dr,
Bastian’s labours. I have been blamed by some of my friends for
remaining silent as long as I have done concerning them. But
when, because I have preserved a silence, which was the best
kindness I could show to Dr. Bastian, he presumes to accuse me
publicly of unfairness, and to tell your readers that my Ad-
dress ‘‘is calculated to mislead ” them, I have no alternative left
but to give them the means of judging of the competency of my
assailant.

Jermyn Street, Oct. 10

cccond part of the

T. II. HuxLEY
Ozone developed by Humidity and Electricity
IN confirmation of the idea as to the connection of excess of
ozone with humidity and electrical action, to which attention
was drawn in my previous letter of August 4, I forward you the
following observations.

* See NATURE, No. 36, p. 198, t Ibid, No. 48, p. 433.
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Between August 19 and September g, the average of ozone
registered was very great, being about eight by Schonbein’s test-
paper. On the five days ending S.:ptember g, the quantity each
morning was nine, During the longer period mentioned, humi-
dity was also in excess, Rain fell every day from September
1tog.*

The weather during the last month has been very pleasant—
we have not had more than one really wet day, and rain has
generally fallen in the night. Though there have been no thunder-
storms, we have had evidence of their occurrence in other parts
by the presence of electrical cumulus. But the most remark-
able phenomenocn in connection with electricity was the appear-
ance of an Aurora Borealis i the daptime, which happened on

th2 afternoon of September 4. I pointed this out (about 4 P.M.)
in the form of thin reddish streaks resembling linear cirrhus,
which radiated in a symmetrical manner from the north, at the
same time anticipating a luminous appearance after nightfall.
This took place: yet the light was not in the northern part of
the heavens, but stretched clear across from W, to E. in a broad
band of glowing white light. Fainter streaks appeared afterwards
in the north. A dark cirrhus mist overspread the sky at the
time.

The radiating cirrhus, or Auroral cloud that appeared in
the daytime, was crossed by lighter streaks, as in the accom-
panying sketch. '

The day previous this phenomenon was seen at Edinburgh,
and also in this neighbourhood, though I did not observe it

These manifestations, followed each time as they have been
lately by change of weather, seem to confirm the theory of Mr.
Lachan and M. Silbermann ; and I could adduce other observa-
tions pointing to the same inference, viz. that the Aurora Borealis
is an atmospheric phenomenon, connected with the polarisation
of vapour,

Great Malvern, Sept. 12 S. B,

Aurora Borealis

ON going out this evening I saw a very fine Aurora Borealis,
which literally covered the whole sky to within 15° of the
southern horizon. The streamers were of a yellowish white
colour, but at times very decidedly red. They shot up from the
east, north, and west strongly, feebly from the south. The
radial point was within 5° of Scheat (B8 Pegasi) A.R. 22h g6m,,
dec. N, 27° 15'%.

This radial point remained constant for about one hour and a
half, when it suddenly shifted, at 11.30, to within 5° of the
zenith towards the east.

The light was sufficient during the flashes to see my watch,
and read the second hand with ease. .

Altair (& Aquile) was quite blotted out by the glare as it
passed over ; also the stars in Cygnus and Andromeda. .

I used a spectroscope on the light, and found that I could dis-
tinguish the bright line near the group of calcium lines (wave-

* The above notes were taken by Mr. R. J. Woed.

length 5,567) almost anywhere I pointed to in the sky, excepting
on the south horizon ; while to the morth, I not only saw the
bright line, but also others apparently near F, one bright, the
other very faint.

I hope that there will be other notices in your paper of this
very fine Aurora,

My latitude is N. 57° 8’ 56"

Dunecht, Aberdeen, Sept. 24

LiNDsay

A MAGNIFICENT display of Aurora Borealis was observed hers
this evening, between g" and 12" p.M. During the early part
of the morning the suspended magnets were so much disturbed
that I considered it useless to continue a series of absolute de-
terminations of the magnetic elements on which I was engaged,
The auroral display when first noticed bore a very striking re-
semblance to the effect produced by a brisk and squally wind
passing over an otherwise calm lake. Magnetic clouds over-
spread the northern half of the sky, and were abruptly terminated
by an irregular arch, stretching from the magmetic E. to W,
and passing almost through the zenith. This arch was never
very well defined, but it served for some time as an apparent
barier to the rapid passage of the waves of magnetic light from
the N. towards 9" 45™ p.M. The whole N. horizon was bolliantly
illuminated, but in some points more so than in others, and from
these points broad streamers darted forth, extending often from
the horizon to the zenith, Several of these stupendous beams of
light, many degrees in breadth, were sometimes seen at once,
and occasionally the whole N. horizon shot furth these brilliant
streamers. The colour of the beams was often red, but more
frequently white, but many changed from white to red, orre! to
white, before vanishing fromsight.  The sky at times was partly
of a deep red hue.

At 10" 45™ some of the beams assumed a more stationary
character, and radiated from a point some 70°above the E.S.E,
horizon, The whole sky then Lecame covered for a short time
with the magnetic clouds, which were rarely dense enough to
obscure stars of thesecond magnitude. At about eleven o’clock
the phenomenon again completely changed, returning suddenly
to its former aspect, of a lake violently agitzted by a gusty wind,
which Lrilliantly lit up the thin clouds as it passed rapidly
onwards from the N. Towards midnight the activity of the
forces considerably abated,

During the storm the vertical force magnet was completely
thrown off balance, and the declination and horizontal force
magnets suffered considerable perturbations.

Stonyhurst, Sept. 24 S. J. Pegry

Botanists and the Halfpenny Postage

Fcr several years I have been in the habit of sendiug her-
barium specimens by ““book post,” by merely placing the plants
between sheets of white cardboard, which were invariably fastened
by string, without wrappers, and the address written on the card-
board itself ; so that, in fact, the parcel was open at hoth ends
and sides. On Tuesday last I did up a small packet of green or
living plants, and sent them to the village post-office. As the
parcel weighed under four ounces, I affixed two halfpenny stamps.
On calling at the post-office the next day, imagine my disgust at
seeing my parcel of plants stuck up in the window to be sua-
dried ! Upon inquiry, I found that the postman had very wisély
declined taking it to the borough office, as “‘several similar
parcels were lying about there now, and would not be forwarded
until the senders had prepaid the postage at letter-rate.”

I say the postman acted wisely in refusing to take my parcel,
because, on taking it to the Newbury post-office myself on
Thursday, I found that unless I paid eightpence, or rather put
on scven more penny stamps, double that amount would have
actually been charged to the recipient, at which I should have felt
much grieved, as the specimens were really not worth half
the amount.

Another gentleman of my acquaintance sent a parcel to the
same office with « fourpenny stamp on; this the clerk kindly
defaced, and returned the parcel as *“ not sufficiently paid” !

I have rkad the new rules, and can see no clause bearing on
this subject—either for or against herbarim specimens, or other
objects ‘of natural history, being sent between cardboard with
open ends at the old rate of four ounces and under for one penny,
and should therefore be glad of any correct information {rom you
or the readers of NATURE.

East Woodhay, Oct. 7 HENRV REEES
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Working Men’s Colleges

I HAVE only just seen your remarks on Working Men’s Col-
leges, and your suggestion that ‘‘men and women should be
treated, not as artizans, mechanics, or gentlemen, but simply as
men and women.” May I, speaking as a member of the College
in Great Ormond Street, and also of the younger college here,
and having an intimate knowledge of both during the whole
of their existences, assure you that both these colleges were
opened and have been carried on in the spirit you suggest, and in
no other? Certainly, we have never in either college desired to
tre*t women as either “‘artizans, mechanics, or gentlemen.”

Secondly, I do not think either college is second, even to the
“ Berlin Working Men’s Club,” in catkolicsty. Each college puts
forth a programme of what it can give its members, and there
is not in either college the slightest effort to induce any mem-
bey to do anything but what he has a spontaneous desire to
do. Neither college ¢ belongs to any relizious or anti-religious
body.” Neither college has any “‘Shibboleth of any kind
whatever.”

Thirdly, your suggestion that all the colleges and clubs should
be united into one, would have more value in a small town than
in London, with its hundreds of miles of streets and its millions
of inhabitants.

Lastly, there is an essential difference between a college and a
club. ‘The one has a foundation in work, the other in recreation ;
the chief work of the one is mental, of the other social; in
both it is moral. DBoth are necessary, but they need not
necessarily be carried on in the same building.

Another point 15 thit working men cannot form a college
JSor and 4y themselves, except they scarcely need it. The num-
ber of members necdtul to defrav the expenses ts so large, and
the number of men in London possessing th= elementary edu-
cation requisite to give them an intelligent and persistent desire
for such a place is comparatively so small, that I do not think
any college in London can be wholly self-supporting for some
years to come.

" If any of your readers desire to know what kind of work the
two colleges are doing, [ s:all be happy to give them full par-
ticulars of the work and of its diffi;ulties, and still more of its
need to be done. I think you are in err r in speaking of the
extension of the scieniific programme of Great OUrmond Street
College. I have before me the ncw programme of that college.

. In thus, the younger coliege, we have put before vur students
a larger number of science classes than we have hitherto done,
because we are beginning to find that the men who have passed
through our night schools and elementary classes give us hopes
of domng good in this way. Possibly it is to this that you
meant to refer. W. RossicER, Hon. Sec.

October 4 South London Working Men'’s College

[We wrote by the card in speaking of a projected extension of
the scientific instruction at the Working Men’s College in Great
Ormond Street.—ED. ]

Lunar Rainbow

I HAVE just witnessed this evening (Monday, 10th, 7.30 P.M.) a
magnificent lunar rainbow, distinctly coloured throughout, and
with the reflection bright towards the west. The spgce within
the bow appeared lit up by a silvery haze, offering a marked
contrast to the inky appearance of the cloud beyond the bow.

The moon was shining brightly as the shower commenced
during which the rainbow was seen. It was observed at dif-
ferent times during the evening by several persons.

Cromer, Norfolk J. G. DUTHIE

: NOTES

. WE have great pleasure in announcing that the American
Government have voted 6,000/. for the expedition which will be
sent to Spain and Sicily to observe the coming eclipse. It will
be in the recollection of our readers that our own Government
have refused to give either a single ship or a single shilling in
aid of our own observations; as we said before, comment is
useless.

" 'WE have also a word to add to another instance of American
enlightenment which we chronicled last week, namely, th? v-ote
of 50,000 dollars towards the construction of a refractor similar

to that recently erected by Mr. R. S. Newall at Gateshead. The
Superintendent of the U.S. Naval Observatory, Washington, has
written to Mr. Newall a letter which we have been permitted to
see, irewhich, after referring to the munificence which has en-
dowed astronomy with such an instrument as the Newall tele-
scope, he requests permission for Prof. Newcombe to inspect it,
with a view of judging what devices and mechanical arrange-
ments are best adapted to secure the successful and easy mani-
pulation of the American instrument.

THE death of Prof. Miller has been followed by another heavy
loss to Chemical Science in that of Dr. Augustus Matthiessen, one
of the rising chemists of greatest promise in this country. The
work which he had already done had acquired for him a reputa-
tion equalled by few, and exceeded by none of his fellow-workers
of his own age ; to this we hope to refer more at length next
week. He occupied the position of Lecturer on Chemistry at
St. Bartholomew’s Hospital, and was, at the time of his death,
one of the Examiners to the University of London. He was in
his 39th year.

THE *“ fish torpedo ® which, as we stated some little time ago,
has been for some time subjected to various experimental trials
by a committee of naval officers, under Captain Arthur, R. N,
was put to a practical proof on Saturday, at Sheerness. The
Olberon, paddle-wheel steamer, had been specially supplied
with a 12-horse power engine and air pumps for filling the
torpedo with compressed air, and fitted with a large discharging
tube at the bow for launching it under water. The peculiarity
of the torpedo is that it will maintain its passage at any particular
depth between five and fifteen feet from the surface ; the propul-
sion being entirely submarine and effected at the rate of six or
seven miles an hour by the action of the compressed air on a
screw propeller.  Two torpedoes were run against the A4igle, a
large hulk lying in the harbour, both from a distance of 140 yards.
The first contained a charge of 67lb. of gun-cotton, and hit the
hulk, exploding on impact, and making a clean hole, 20 feet by
10 feet in area, and sinking her at once. Nets were placed at 1§
feet from the side of the hulk, and the second torpedo run at
them, being launched from a framework attached beneath a boat.
This torpedo, containing a charge of 18lb. glyoxiline, was caught
in the nets and exploded there, doing no damage whatever to the
side of the hulk. The machine is the invention of Mr. White-
head, an English engineer, having works at Fiume, in Hungary.

WE must refer our readers to the October number of the
Astronomical Register for an account of a discussion on the great
Melbourne telescope, at the Royal Society of Victoria. The
colonists mistrust their great reflector, and we do not wonder at
it, the day for metallic specula is past, and we regret that our
Royal Society had anything to do with sending out such an
instrument.

THE Astronomical Register announces that the post of
Government Astronomer at Sydney is vacant by the death of Mr.
George K. Smalley.

Now that the Government are accused by a tribunal appointed
by themselves, of having built a top-heavy ship ‘“‘in deference
to public opinion, as expressed in Parliament and in other
channels” (sic) and ‘“in opposition to the views and opinions”
of their scientific adviser, might we be allowed to suggest that
the more Government attempts to encourage the advancement of
scientific ideas and studies among members of Parliament and
other channels, the better? The cost of the Caprain in hard
cash would have helped to disseminate a vast amount of scien-
tific education and interest throughout the land had it been
properly spent ; and now it is quite lost, because the Government
are Philistines, and do not like Science, and build top-heavy
ships because ignorant members of Parliament and other *¢ chan-
nels” clamour for them,
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ARTISTS, manufacturers, and others who have not expressed
their desire to be admitted as exhibitors at the International Ex-
hibition of 1871, are requested to do so bLefore the 10th of
November next. Her Majesty’s Commissioners, as already
notified to the public, do not intend to award prizes to exhibitors.
They will, however, afford every facility to societies and indi-
viduals desirous of offering prizes for the encouragement of Art
or industry in connection with the Annual International Exhibi-
tions ; and are prepared to receive such offcrs, and to publish the
conditions of competition which the donors may wish to prescribe.
The conditions are announced of a competition of prizes for the
best fan, the first prize of 40/. being offered by Her Majesty the
Queen. The painters and decorators are completing their work
in the fine art galleries. We understand that it is the intention
of Her Majesty’s Commissioners to invite artists and exhibitors
of all fine art works to inspect these ga'leries shortly.

THE A‘merican Association for the Advancement of Science
closed its nineteenth meeting on the 25th of August, at Troy,
N.Y Owing to the illness of President William Chauvenet, of
St. Louis, the Vice-President, Dr. T. Sterry Hunt, of Mont-
real, presided. The meeting was largely attended, there being
about 300 names enrolled on the treasurer’s books. The next
meeting is to be held in Indianapolis, and the meeting in 1872
will probably be held in San Francisco, upon the invitation of
the California Academy of Sciences. The president-elect for
the next meeting is Prof. Asa Gray, of Cambridge; general
secretary, Prof. F. W. Putnam, of Salem, Mass, ; treasurer,
Mr. William S. Vaux, of Philadelphia.

WE learn that the building for the New York Industrial
Exhibizion will be commenced on the 15th of December.
Twenty-ihree acres have been purchased between 98th and
102nd Streets, the purchase money amounting to 2,658 000
dollars. It is intended to make this one of the finest, or per-
haps we should rather say /4 finest permanent institution of the
kind in the world. The building will probably cost not less
than 8,000,000 dollars, and it is the intention of the managers to
advertise for designs at an early day. The importance of such
an enterprise to New York can hardly be over-estimated. The
benefits that have been conferred by the Ceniral Park in opening
up a place of resort uncontaminated by beer-saloons and other
demoralsing agencies has been very great, and the present
effurt to cxtend facilities for instructive pleasure and innocent
amusen.ent deserves well of all who desire the good of the city.

WE understand that the following are candidates for the
Regius Professorship of Natural Wistory in Edinlurgh, va-
cant !y the resignation of Professor Allman :— William N.
MclInt sh, M.D. Edin., F.L.S. : H. Alleyne Nicholson, M.D.,
D.Sc. Edin.,, F.R.S.E. ; and Wyville Thomson, LL.D. St.
Andrev’s, F.R.S. We believe we are correct in stating that
there is no truth in the rumours that either Pro'. Flower, of the
Royal College of Surgeons, or Prof. E. Perceval Wright, of
Dublin, is a candidate for the chair.

THE anthorities of King’s College, London, have arranged
that the Cuaties of the chair of chemistry, vacant by the death of
Prof. Miller, shall be performed, pending the appointment of a
successer, by Prof. Odling.

THE First Commissioner of Works intends to have distributed
this autumn, among the working-classes and the poor inhabitants
of London, the surplus bedding-out plants in Battersea, Hyde,
the Regent’s, and Victoria Parks, and in the Royal Gardens,
Kew. If the clergy, school committees, and others interested,
will make application to the Superintendents of the Parks nearest
to their respective parishes, or to the Director of the Royal
Gardens, Kew, in the cases of persons residing in that neighbour-
hood, they will receive early intimation of the number of plants

that can be allotted to each applicant, and of the time and
manner of their distribution.

THE Horticultural Society held a Fungus-show on the sth
inst. for competition for prizes offered by Mr. W. W. Saunders,
F.R.S., for the best collection of Edible and Poisonous Fungi.
Several exceedingly good collections were shown, which attracted
a great deal of attention, many of the visitors being evidently
astonished at the large number of common fungi which are war-
ranted by experts to be not only innocuous, but wholesome
articles of diet.

ON the 4th inst. a large public meeting was held in the
Mechanics’ Hall, Dewsbury, for the promotion of Technical
Education in Yorkshire. Classes for instruction in drawing and
elementary science are to be opened under certified teachers.
The inaugural address was delivered by Mr. J. Buckmaster, of the
Science and Art Department.  After explaining the aid rendered
by the Go\ernment, he pointed out at some length the industrial
and moral advantages derived from the acquisition of scientific
knowledge.

THERE has just been started in the city of Baltimore, U.S.A.,
a society of fifty members, called “ The Maryland Academy of
Sciences.” It is intended to pay special attention to microscopy.
The principal officers are Philip T. Tyson, President ; John G.
Morris, Vice-president; Edwin A. Dalrymple, Corresponding
Secretary.

THE annual examinations for degrees in the Queen’s Univer-
sity, in Ireland, commenced last week, and will be continued
during the greater part of the present week. The examining
body of the University consists for the most part of the profes-
sors in the different faculties in the three Queen’s Colleges. We
regret to learn that Prof. Wyville Thomson is unable to take his
part in these examinations owing to continued ill-health.

ProF. VERRILL, of New Haven, has just returned from an
expedition to the Bay of Fundy. The greatest depth encountered
in dredging even as far as fifty miles from the coast, was not
beyond 120 fathoms. Very large collections were made, many
rare and about sixty new species were discovered, the number
of species in Prof. Stimpson’s list being more than doubled. We
hope soon to have a catalogue of the fauna of the bay from
Prof. Verrill.

S1rR WALTER ELLIOT is compiling a record of what has been
done by local societies in Great Britain and Ireland, towards
elucidating the natural history of the districts in which the
societies meet. Any information, as when such societies were
established and by whom, and details generally as to their pro-
ceedings, will, we hope, be forwarded to Wolfelee, Hawick,
N.B.

MR. JAMES BRITTEN, of the Royal Herbarium, Kew, and.
Mr. Robert Holland, of Mobberly, Knutsford, Cheshire, have in
preparation a work on the folk-lore connected with plants.
Any assistance will be gladly received by either of these gen-
tlemen at the addresses given above,

A WORK is announced on the land and fresh water shel's of
British India, ‘¢ Testacea indica, terrestria et fluviatilia,” by
Sylvanus Hanley, F.L.S., and William Theobald, of the Geo-
logical Survey of India. It will be issued by Messrs. L. Reeve
and Co., in monthly parts, and will contain sixty to eighty 4to
plates.

IN another column we give an abstract of Capt. Carmichael's
paper read to the Geographical Section of the British Association,
relating to the aboriginal Indians of Central America. Since
then, the following interesting information has come to hand. A
correspondent, writirig from Santa Fe, New Mexico, to the Nav
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York 2ribune, says :—*‘ Governor Arny, the indefatigable special
Indian agent for this territory, has lately returned from a point
north of the San Juan country, and reports that during his tour
to reach the Utah Indians, his party found the Canon de Chelly
in the great Sierras, which was explored for more than twenty
miles. Among canons towering precipitously to the height of
1,000 to 2,000 feet, they found deserted ruins of Aztec cities,
many of which bear the evidences of having been highly popu-
lous. In one of these canons, the rocky walls of which rose not
less than 2,000 feet from the base, and whose summits on either
hand inclined to each other, forming part of an arch, there were
found high up, hewn out of the rocks, the ruins of Aztec cities of
greatextent. In each of these rocky eyries there remained in a
state of good preservation a house built of stone, about twenty
feet square, containing one bare and gloomy room, in the centre
of which were traces of fire, and also a single human skeleton.
The only solution of this enigma thus far advanced is that these
solitary rooms were the altar places of the Aztec fires ; that from
some cause the people at a remote period were constrained to
abandon their homes, but lelt one faithful sentinel in each instance
to keep alive the flame which, according to the Indian traditions
of these regions, was to light the way of Montezuma, their so
long hoped for Messiah, again to his people. A close examina-
tion of many of the ruins proved that the builder must have been
skilled in the manufacture and use of edged tools, masonry, and
other mechanical arts.” A good idea of these rocky canons or
mountain gorges will be obtained by reference to the description
and illustrations of the Canons of the Sierra Nevada, given in
NATURE, vol. i p. 434.

IN directing attention to the recent regulations with regard to
scientific teaching in force at Yale College, in our present
number, we alluded to the exploring party which left Yale
College under the charge of Prof. Marsh. We are glad to
aunounce that their endeavours have been crowned with great
success. They spent three weeks examining the geology of the
country between the north and south branches.of the River Platte,
and discovered in Northern Colorado an extensive tertiary de-
posit, abounding in fossil remains. The formation is identical
with the “ Mauvaises terres” deposit of Dakota, and apparently
forms the south-western border of some ancient fresh-water lake
(see NATURE, Vol. 1L, p. 385, “The Ancient Lakes of Western
America”). These beds were traced to the north, and along the
North Platte River ; several thousand specimens were collected,
and among them a number of new species of tertiary mammals.

ARRANGEMENTS are being made to light the stations of
Rawul Pindee in India with gas from the local deposits of petro-
leum, being one of the first examples of their utilisation.

FULLER details have now arrived of the great earthquake we
reported as having occurred in Thibet in May, and which ex-
tended over a wide area of country. ’

MR, BROUGHTON, the Government quinologist in India, has
bzen called upon to examine the bark of an indigenous Indian
tree, Hymenodictyon excclsum, supposed to be a powerful febri-
fuge. He reports that it contains a bitter principle, identical
with zsculin, and also found in the horse-chestnut tree, but of
little therapeutic value.

THE experiments in growing Carolina rice in our great rice-
country of English Burmah are reported as having failed.

IT may be esteemed a benefit that we have a local press in
India, which may collect for us more facts as to natural phe-
nomena, but the acceptance of anything from such sources must
be recei.ed with caution. New facts about snakes are in this
class. The Vellore correspondent of the Madras Standard asserts
on relisble information that a native woman near that town

lately gave birth to a child and a snake, and that another has
produced twins, and a third child, which looked like a toy
elephant. A very respectable and well-educated Mussulman
lately reported the exhibition, we tl.ink at Benares, of a mermaid
from Japan, which he accepted on the evidence of his own eyes
and the statements of the highly respectable Mussulman show-
men, and duly reported to the paper of which he is the corre-
spondent.

A GooDn example of the value of agricultural shows and their
influence on produce, is shown in India by the Vellore shows,
which have now been held for twelve years. At the same
time the results show the difficulty of organising cattle-shows
there, and how it may be overcome. Asis well known, the
superstition about the sacred cow is strong in India, and the
ryots can hardly be got to exhibit, and the first cows shown
were scarcely worth a prize. Now the exhibition of the famous
Vellore breed has reached 173 cows and heifers, and a great
improvement is visible, It is suggested that the exhibition of
Vellore bulls will also be attended with advantage. In India
the greatest care is requisite in the most trivial undertakings in
dealing with the superstitions of the natives.

THE Cinchona cultivation has so well succeeded in the English
hill settlement at Darjeeling, in the Himalayas, that last year
5,000lbs, of bark was sent to London from Cinchona trees
planted in 1862 on one plantation. Tea produced, in 1869,
1,319,743lbs. from 10,769 acres of hill land formerly said and
reputed to Dbe worthless, and unsuited to give a return to
Englishmen. We shall now hear of Indian bark as well as
Peruvian, as we know Indian tea to hold its own against Chinese.

CoNGRESS has granted 30,000 dollars for the erection of a
Government Winter Garden, either at New York or Washington,
somewhat similar to that at Kew, but on a smaller scale. This
will partake partly of the nature of an economic garden, in which
useful plants can be raised and then disseminated far and wide
throughout the States.

““THE Reign of Law,” by the Duke of Argyll, which has
been published so long in England, has at last been republished
in America. It is announced as the first American from the
fifth London edition, published by C. Leat and Co., New York.
We also hear of a Canadian reprint of Prof. IHuxley's “ Lay
Sermons.”

THE cinchona trees are taking well in Jamaica. Experiments
on the culture of American tobacco in India are being made by
the Maharajah of Burchwan in Midnapore and Cuttack. The
last year's experiments with seeds from James River, Virginia
were very successful. .

ARGENTIFEROUS galena has been discovered in the district of
Beerbhoom, in India, by Mr. Ball, of the Geologizal Survey.
The assay of some picked specimens gives 1100zs. of silver to
the ton of lead, and it is considered there is a sufficient quantity
of ore to justify working.

ERUPTION OF THE VOLCANO TONGARIRO,
NEIWW ZEALAND

’I‘HROUGH the kindness of Dr. J. D. Hooker, we have
received the following important and interesting
acccunt of the eruption of this volcano, together with
drawings, from the pencil of Dr. Hector, of the most inte-
resting features of the mountain itself, from which we
are enabled to copy the accompanying woodcuts :—
Dr. Hector announced, at the meeting of the Wellington
Philosophical Society of New Zealand, held July 17th,
that Tongariro, the only active volcano in the colony,
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NGA!R HOE CONE OF TONGARIRO, FROM THE EAST

I.vhE ON THE 10F UF TONGARIRO, LOOKING $0ULTH OVER NGAURUHOE AND RUAPEHU
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which is situated in the interior of the North Island, had
burst into active eruption in the month of April last, and
for the first time within the knowledge of the colonists, or
even the traditions of the Maories, lava streams have been
emitted. On the occasion of previous eruptions, the
outbursts have consisted only of ashes and gaseous mat-
ters, the former having been spread over a district ex-
tending for upwards of thirty miles round the mountain.

!

The volcano’is 6,000 feet high, and consists of a group of

irregular broken cones, and one very perfect cone, known
to the natives as Ngauruhoe. Jets of boiling water and
steam continually issue from the north side of the moun-
tain. At an altitude of 3,600 feet, and on the top of Ton-
gariro proper, is a lake 300 yards across, the water of
which is of an intense green colour. Ten miles to the
south of Tongariro is the ancient trachyte cone of Rua-
pehu, which is the loftiest mountain in the North Island,
having an altitude of 9,600 feet. It is a notable cir-
cumstance, that on the s5th of Ayril last, when
electrical disturbances were so marked in Europe,
and the brilliant displays of Aurora Borealis were

generally observed, the corresponding phenomena of
the Aurora Australis were extremely well marked in
the Southern Hemisphere, attended also by electrical
disturbances of unusual character ; and on the same
evening a well-marked earthquake shock was experienced

in the volcanic district of New Zealand, and shortly after
the above eruption was reported. The country 1s very
inaccessible at this season, but from the north end of
Taupo Lake, where there is now a telegraph station, a
distant view is obtained. On the 10th July, the immense
volumes of dense black smoke which are being emitted
from Tongariro were plainly visible from the hills at
Napier, as well as from parts of the surrounding plains.
Loud reports were distinctly heard for the previous fort-

' night, like the boom of heavy artillery, or rather the noise

caused by the falling of an immense body of matter, at
intervals of five minutes or thereabout. These reports
(which are very loud in the vicinity) are sometimes accom-
panied by a quiver of the earth, and in each case by a
great up-burst of flame and red-hot masses like molten
rock. A broad stream of red-hot lava is distinctly visible
flowing down the side of the mountain in a wavy irregular
mass ; and in the night the flames issuing from the crater
are described as forming a highly interesting and beautiful
spectacle.

On the 18th a surveyor reports that he observed, about
.15 P.M., a sudden column of smoke come out of Ton-
gariro (just as if a steamer was firing up), and soon after
it seemed to change to white steam ; he stood on a hill
about eighty miles distant, and could just see the top of
Tongariro to the east of the shoulders of Ruapehu.

RUAPEHU AND TONGARIRO,

FROM THE ONETAPU DESERT, ON THE SOUTH-EAST SIDE AT THE SOURCES OF THE KANGITIKE! RIVER

THE BRITISH ASSOCIATION
SECTIONAL PROCEEDINGS
SECTION A.—MATHEMATICAL AND PHYSICAL SCIENCE

The Radclifie Observer (Rev. R. Main) communicated the
Observations of Shootiny Stars madz al the Obscrvatory during
the past year, from 1869, August 1g, to 1870, August 31.

Since the last report to the British Association, nearly 300
shooting stars have been observed by Mr. Luces at the Radclifte
Observatory, Oxford, distributed as follows :—

27 in the remaining part of August, 1869.

11 on the 1st and 3rd of September.

17 in the month of October.

16 on the 4th and 6th of November.

21 on the nights of the 8th, gth, and 10th. .

None on the 11th in a watch at intervals from 7° 307
till 12h 30,

The nights of the 12th and 1 3th were thickly overcast. On
the 14th there was a break from 11" to 12" but no meteors
seen ; eight were observed on the night of the 15th, between 8
and 13 30®, in bright moonlight. On the 28th one was seen,

On December 29 a remarkable meteor, about e_qunl to one-
fourth of the full moon, was seen through the window of the

sitting-room, with a bright gas-light nearly between the observer
and the window. Course [rom the Pleiades to the south horizon.

Noune were observed in 1870 till March 30, when one was
observed by Mr. Main at 8" 20™, larger than Jupiter, of - bril-
liant white, and a period of zbout § seconds from the zenith,
vertically downwards a little to the south of the prune vertical.

On April 12th, at 11" 13™, one larger than a Ly, of a brilliant
white, visible 2> to 3® from  point near  Lyr., northward
about 102,

April 19 at 14" 3 in quick succession weie seen near
a Hereulis, of about second magnitude, with a rapid downward
motion, one neaily vertical, one slightly inclined Lo the west, and
the other to the east. Watch in bright moonlight till 16" 30m,

Only 7 were seen in May, and I in June. On July 8, ut g®
20™, the sky completely overcast and ne-star Visible, z meteor
was seen below the clouds at  point near Cassiopeia, with a
downward motion of about 6°, and bursting at the end of two
seconds of lime.

Another meteor was seen below the clouds for about half -
second on July 15, at 12 25", near 8 Andromede, scarcely any
stars being visible in that part of the heavens.

About 20 were seen on the night of July 21 by different persons
while Mr., Luces was conversing with them, betweeng"and 13", but
he did not see any till 13" 43™, when one equal to a Lyrx left a
point near that star, taking its course, with a long train, towards
the north horizon,
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Only 5 were seen between this and August 8, when 4 were
seen in strong moonlight and clouded sky. 11 were observed on
August 9 under the same circumstances; one at 13h 46", equal
to Capella, started from 8 Ursee Majoris with a downward course,
of about one second, when it burst, leaving a train visible about
two seconds,

On August 10, between gh 33™ and 15" 307, 36 were observed,
nearly all in the northern part of the heavens, with strong moon-
light and clouded sky. One at 14" 10", equal to a Lyrx, of a
bright white colour, burst near 8 Cygni.

Twenty-six were observed on August 11, between g"and 15D,
and on the 12th, 7 between 8" and 10" 30™, the sky becoming
overcast at 11",

3 were observed on the 13th, from 10" to 124,
3 on the 15th, from 12b to 13"

7 on the 17th, between g" 20" and 12h,

5 on the 22nd, between 10" zo™ and 12"

Four on the 24th, 3 un the 26th, 2 onthe 29th and 3oth, and 3
on the 3ist.

‘The most noteworthy besides those already mentioned were :—

One on August 19, 1869, in strong moonlight, when few stars
were visible, from a point near a Pegast to ncar y Pegasi, about
equal to a Larw, for aliout two seconds.

On October 6, at 7" 5™, one about equal to Jupiter appeared to
burst near the S. W lorizon.

On October 27, one as bright as Jupiter, visible for two or
three secends, from ¢ Tauri to the Pleiades.

Novem ber 4, at 6 g™, 1 equal to one-sixth of full moon, yel-
Jowish, was seen by Mr. Béchaux for about three seconds, with
a train about 2° in lergth, from e Arictis to a point above
€ Pegasi.

November 8, at 7" 43™, one of the 15t magnitude, yellow, visible
about 3%, with a train from 3 Aurigee to @ Draconis, and another
at 8" 10" of the 1st magnitude, whie, with a train rom e Cygni
to 8 Lyrx, visible for three seconds.

SECTION B.—CHEMICAL SCIENCE

Cn the Lancashire Alkali Trade, — Mr, William Gossage,
This paper chiefly dealt with the scientific and commercial pro-
gress of the alkali manufacture in Lancashire during the last nine
years. Mr. Gossage regarded as one of the most importaut facts of
the last nine years the passing of the Alkali Act, 1863, an Act
which makes it imperative that all manufacturers decomposing
common salt for the production of sulphate of soda should con-
dense not less than 95 per cent. of the hydrochloric acid gas
evulved Ly such decomposition ; and he said that the means which
he devised in the year 1836 for effecting this condensation were
now universally adopted by the soda manufacturers, with such
success that not only did they comply with the legislative require-
ments of condensing 95 per cent. of the hydrochloric acid set
free, but in many instances the condensation exceeded 99 per
cent.  Speaking of the benefi's arising from the appointment
of Dr. Angus Smith to the office of chief inspector under that Act,
he considered that it may be fairly expected that when the same
amount of care and attention is applied to subduing the bad
effects resulting frem other noxious vapours, chemical manufac-
tories will be relieved from the charge of occasioning injury to the
neighbourhoods in which they are situated. The most important
use of hydrochloric acid obtained by this condensation was the
manufacture of bleaching powder. At the date of his former
japer, the chlorine rcquired for the manufacture of bleaching
ponder was obtained by the action of hydrochloric acid on native
J:eroxide of manganese ; but recer tly, Mr. Walter Weldon had
perfected a process whereby peroxide of manganese is obtained
from the chloride of manganese produced by the action of hydro-
chloric acid on peroxide of manganese. Mr. Weldon's process
has been successfully adopted by some of the largest manufac-
turers of bleaching powder. Mr. Gossage next referred to Mr.
Deacon’s methnd of manufacturing chlorine without the use of
manganese, and to the circumstance that Mr. James Hargreaves,
of Widnes, has also devised means for producing chlorine with-
out the use of oxide of manganese. In hislast paper, Mr. Gos-
sage remarked that nearly all the sulphur used in the soda
manufacture was re-obtained in combination with calcium,
forming what is designated ‘‘alkali waste,” and he then sug-
gested that this presented a problem worthy of consideration
by his juniors. Mr. Ludwig Mond, a German chemist, had now
made the nearest approximation to the solution of this problem,
with which he (Mr. Gossage) was at present acquainted. Mr.

Mond’s process had Leen carried out successfully by various
manufacturers, but unfortunately the quantity of sulphur-ob-
tained was far short of that in the waste ; and he (Mr. Gossage)
considered that the problem he had mentioned still remained as
an exercise for ingenuity and perseverance. He had also alluded
in his paper before the Association in 1861 to the means he had
adopted for obtaining copper and silver from the burnt residue
of copper pyrites, which had Leen used for yielding sulphur in
the manufacture of sulphuric acid. This mode of working had
now been superseded by a process devised and carried out by Mr,
Henderson.  After contrasting the quantities of soda and other
chemicals manufac'ured respectively in the Lancashire and New-
castle districts in 1852 and 1869, showing the much greater pro-
portionate increase in tke former district, he closed his paper
by ohserving that it might reasonably be concluded that Lanca-
shire was now the largest seat of chemical manufactures in this
country.

The President, by way of supplementing Mr. Gossage’s re-
marks, said that in the ten years previous to 1861 the increase in
the amount of salt decomposed was 300 per cent. The amount
consumed in 1852 was 38,600 tons, and in 1861 it had risen to
135,0c0. Profussor Roscoe proposed a vote of thanks to Mr. Gos-.
sage for his valuable paper, and said that he was the father of the
alkali trade, and that he held a position second only to that of the
lustrious Leblanc, the inventor of the early process of makin
soda.  Mr. Spence seconded the proposal, and said that Mr,
Gossage was almost the originator of the soda manufacture ; he
was certainly the originator of some of the most important pro-
cesses 1n 1t. )

On the Hydrogenation and Fydriodale of Cyanogen.—Mr. T.
Fairley.

On the Distillation of Sulphuric Acid.—Mr. T. Fairley.

On the Time nceded for the Completion of Chemical Change.—
Dr. Hurter.

On Reciprocal Decompesition vicwed with Reference to Time.—
Dr. J. H. Gladstone, F.R.5.

On a Methed for the Determination of the Amount of Sulphur
in Coal Gas.—Mr. A. Vernon Harcourt, F.R.S.

On the Estimation of Sulphur in Coal Gas.—Mr. W. Mar-
riott, F.C.S,

Notes on Thermal Fouizvalents—(1) Fermentation. (2) Oxide
of Chlorine.—Mr. J. Dewar, F.R.S.E.

On the Discrimination of Fibres in Mixed Fabrics.—Mr. J.
Spiller, F.C.S. The authorrefers to the fact that silk alone, of all
the materials ordinarily used in the production of textile fabrics,
is soluble in cor.centrated hydrochloric acid, so that this-reagent
may be resorted to for testing the purity of silk, and determining
the proportion of this substance entering into the composition uf
a variety of mixed goods. For the purpose of identifying wool
in the presence of cotton, flax, jute, &c., it is recommended to
immerse the fabric or loosened fibres ina warm aqueous solution
of picric acid, which dyes the wool of a bright yellow, without
imparting any colour to cotton. 7Thus, by testing mixed fabrics
successively with hydrochloric and picric acids, valuable indica-
tions are afforded regarding their constitution. The chemical
properties of certain compounds formed in this manner from
silk were described, and a photographic application pointed out
which turns to account the extraordinary degree of sensitiveness
to light exhibited by a modified form of argentic chloride pro-
duced by precipitation from such hydrochloric solutions.

The Chemical Section did not sit on Saturday, but a large
party of the members, headed by Professor Roscoe, Mr. C. W.
Siemen, F.R.S., and Mr. A. E. Fletcher, F.C.S., Alkali Act
Inspector, spent the day in visiting various chemical works at St.
Helens.

Stcriox C.—GEOLOGY

Report on Heematite.—Professor Stokes,

On the Green Slates and Forphyries of the Lake Listrict.—Fro-
fessor Harkness and Dr. Nicholson. The authors pointed out that
in the Lake Country there ismost commonlythe three-fold series of
rocks,occurring between the Skiddaw slates, upon which the green
slates and porphyries rest, and the Coniston limestone which
succeeds them.  This series consists of traps, which form the
lowest member of the group, and which are very persistent ; of
ashes, trappian breccias, tuffs, and amygdaloids, which consti-
tute the middle portion of the series, and of hornstone traps,
which form the highest portion of the group. The middle
and upper portion of the series are by no means so persistent 1o
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their mineral characters as the lower member. The upper mem-
ber was shown to be absent from the series in the Long Sleddale
Valley, its place being represented by ashes and trappian breccias,
and the middle series, which is usually composed of slaty ashes,
breccias, and traps, was shown to be greatly modified in type in
the northern portions of the Lake Country. This midlie mem-
ber of the series is well seen in the country south of Keswick in
Borrowdals, having its normal mineral character more abounding
in ashy beds, here woiked for slates. Eastwards from this the
slaty ashes become less abundant, and in the districts north of
Ulleswater these ashes were almost entirely absent. In the Vale
of St. John, porphyry, with comparatively small felspar crystals,
makes its appearance in connection with the ashy slates. North-
east from the Vale of St. John this porphyry becomes more
developed, and the ashes are less abundant. At Eycott Hill,
near Troutbeck station, the lower porphyry also occurs very
finely exhibited, and containing large crystals of felspar. Near
the south-east of Carrickfel', a hill largely composed of syenite
rocks is seen, having a highly crystalline character, and exhibit-
ing all the features of Diorite. These rocks the authors regard
as highly metamorphic conditions of the po:phyry above re-
ferred to or resulting from the action of the syenite of Carrickfell.
The Caldbeck fells, which form the northern limits of the Lake
district, have on their northern side the representatives of the
green slates and porphyries well developed. Here thereis an en-
tire absence of the ashy slates of the middle series, the place of
these being occupied by a porphyry similar to that of Eycott Hill.
This porphyry, however, in the neighbourhood of Roughtongill
has been so far influenced by the syenite of Carrick, veins of
which penetrate it, that it now assumes a crystalline form, and
appears as hypersthene rock.

The average thickness of the green slates and porphyries, or
their representatives, in the Lake Country, the authors think does
not exceed 5,000 or 6,000 feet, a thickness made up of igneous
products, which in the north of England represent the upper
Llandeillo series, and a large portion of the Caradoc or Bala group.

The authors regard the terms green slates and porphyries as
applied to these rocks in Cumberland and Westmoreland, as inap-
propriate, since they express merely local conditions, and they
propose as a substitute the name Borrowdale series.

On the discovery of Upper Siurian Strata in Roxburgh and
Dumfries.—Mr.C. Lapworth. South of the great axis of the lower
Silurian rocks of southern Scotland, upper Silurians had been
determined many years ago by Professor Harkness in the neigh-
bourhood of Kirkcudbright. The author had further detected
these beds in a very wide strip of country extending from near
Lockerbie to near Hawick, a distance of forty miles, with a
maximum width of eight or ten miles.  Another large outlier
had been detected extending from Ernton Hill to Oxnam near
Jelburgh ; and a further small outlier high up in the Cheviots at
the head of Kale Water. The rocks in all these districts have
the facies of the Kirkcudbright series, and the fossils are common
to all of them. They consist of Graplolithus colonus, Priodon,
Flemingii and Nillsoni, Rhynconella nucula, Orthoceras tracheale,
fragments of Plerygotus, Ceratiocaris or Dictyocaris, &c.

On the Age of the Wealden. —Mr. E. W. Judd. The Wealden
constitutes one great continuous formation with well-defined
palzontological characters. As with the * Poikilitic” series,
its beds can only be referred to the different members of our
established marine classification by violent and arbitrary divisicns.
It must therefore stand as one of the terms of that new system
of terrestrial classification which Prof. Huxley has shown must
be founded. The epoch of the English Wealden commenced
towards the close of the Oolitic period ; it continued during the
whole of the Tithonian (a great system of rocks lately discovered
on the Continent), and ceased towar:ls the end of the middle or
beginnirig of the Upper Neocomian. The passage of the Upper
Oolite into the Wealden, and that of the Wealden into the
Upper Neocomian, was each of them gradual. Fresh water
deposits were formed continuously, but not contemporaneously
over the whole area of the Wealden, so that in the north-west
we find only the lower beds represented, and in_ the south-east
only the upper ones, while in the centra_l portion we find the
whole series complete. In the little marine band of Punfield,
only twenty-one inches thick, we have the representative of a

rtion of the Middle Neocomian, a formation only elsewhere
ound in this country in the middle of the Speeton clay and in
Lincolnshire. The fauna of the marine band of Punfield has
very striking affinities with that of the coal-bearing strata of
Eastern Spain (which are more than 1,600 feet thick), and espe-

cially with the middle portion of that series. ‘The North German
Wealden, which is quite unconnected with that of England, and
is probably the product of another river, is not strictly contem-
poraneous with the latter, for while it appears to have commenced
about the same period, its duration was considerably lcss, it

+ having terminated the close of the Lower Neocomian.

On the Physical Geology of the Bone Caves of the Wye.—Rev.
W. S. Symonds. The author had lately received from &ir J.
Campbell fossil benes from Arthur’s Cave, on the Great Doward,
onthe right bank of the Wye, among them the teeth of £guus
Josstlis, and a collection had been sent to Prof. Owen, and bzen
determined by him to belung to the mammoth, rkhinoceros,
hyxna, reindeer, and the great fossil ox. The caves of the
Wye were at a considerable height above the bed of the river.
The author considered that the district had been submerged
below the glacial seas, the clefts of the precipices and the moun-
tain limestone platform being often covered with boulder clay
and angular erratic stones.

On Geological Systems and Endemic Discases.—Dr. Moffat.
From continued observation during a long practice, the author
has ascertained that in a carboniferous district goitre and ancemia
were prevalent, while these diseases were markedly absent in the
New Red Sandstone. This he attributed to the presence of iron
in the one set of rocks, and its complete absence in the other.

Report of Sedimentary Deposits of River Onny.—Rev. De
la Touche. The author gave an estimate of the rate of accumu-
lation of these deposits from a series of observations.

Notes of a Recent Visit to the Gieat Tunnel through the Alps
and of several points of Gevlogical Interest suggested by the Con-
ditions of the Works in the present neatly complete state.—Prof.
Ansted. The operations of the tunnel involved a direct cut
through a series of rocks on a line at a great depth below the
surface. At the middle of the tunnel there is 5,400 feet of rock
above it. Olservations on physical phenom:na have been made
throughout the progress of the works. The temperatures at
various distances and depthis have been recorded. Borings 10

 feet into the rock were made at intervals of 500 metres, and the

temperature de:ermined at their extremity. The last observation
made in his presence was 20,342 fect from the south end of the
tunnel, and 5,000 feet fiom the surface. The temperature:
shown was 80°5° F., exhibiting an increment of 1° F. to about.
100 feet. Before the value of these observations could b-
ascertained, the mean annual surface temperature and the
depth of the permanent temperature lines must be deter-
mined. On the 3ist of last month (August) there remained
2,000 out of 40,000 feet of rock to pierce ; as the operations pro-
gress at the rate of 500 feet per month, the tunnel may be ex-
pected to be completed by the cnd of the year.

On some Points in the Geology of Strath, Isle of Skye.—Profs.
King and Rowney. The authors entered into a minute descrip-
tion of the rock structure of the district, from which he drew the
following conclusions :—That the ophite of Skyeis an altered
rock of the Liassic period ; that it possesses the same microscopic
features as the ophites of earlier geological ages, occurring in
Canada, Connemara, and elsewhere; and that igneous action,
developing a granitic rock, and producing decided metamor-
phism in an adjacent deposit, has operated at a later geological
period in Skye than in any other part of the British Islands. The
authors further maintained that all the features of the so-called
organism, Eozoon canadense, had been detected by him in the
Skye ophites, and asssrted that the different structures known as
chamber casts, canal system, nummuline layer, &c., were
chemical and structural changes, induced by metamorphic
action.

SEctioNn D.—BrloLocy

On a mode of Reproduction by Spontancous Fission in the
Hydroida.—Prof. Allman, F.R.S. The hydroid in which the
phenomenon which formed the subject of this communication
had been observed is a campanularian, which in the general
form of its trophosome comes near to Obdia dickotomma, ~ Since
however no gonosome was present in any of the specimens
collected, it was impossible to assign to it a systematic position
otherwise than provisionally. The remarkable physiological
act by which it is distinguished, associated as this is withan
important morphological character, would seem to indicate a
distinct generic rank, and the author accorcingly suggests for
it the provisional generic name of Schizockidium.
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Besides the branchlets, which—as in the hydroids generally—
support the hydranths (plypites), others are developed in
abundance from all parts of the hydrocaulus. These commence
just like the ordinary branchlets, as ofishoots from the hydro-
caulus, and consist as usual of a continuation of the ccenosarc,
invested by a chitinous perisarc. Unlike the ordinary branchlets,
however, they never carry a hydranth, but are destined for the
multiplication of the colony, by a process of spontaneous fission.

After the entire branchlet has attained some length, the con-
tained ccenosarc continues to elongate itself. In doing so it
ruptures the delicate pellicle of chitine which closes the
extremity of the branchlet, and extendsitself quite naked into the
surrounding water.

It is now that the process of fission commences. A constriction
takes place in the ceenosarc at some distance below its free
extremity, and in the part still covered by the chitinous perisarc.
The constriction ranidly deepens, and ultimately cuts off a piece
which slips entirely vut of the perisarcal tube and becomes a free
zooid, while the surface of disseveration soon hezls over, and the
axial cavity of the free frustule becomes here as completely
closed as at the opposite end.

The detached tragment strikingly resembles a planula in all
points except in the total ahsence of vibratile cilia. It attaches
itself by a mnucous excretion from its surface to the walls of the
vessel, and exhibits ~light and very sluggish changes of form.

The further history of the fission-frustule was traced, and the
in'portant and unexpected fact was shown that it never directly
develops a hydranth.  Alter a time a bud springs from its sitte,
and it is from this bud alone that the first hydranth ol the new
co'any is developed.

‘The bud wlich thus hecomes developed into the primordial
hydranth remains attached to the fission-rustu‘e which forms for
it a sort of hvdrorhiza, but which would seem ultimately to i rish
and give place to true hydrorhizal filaments. In the meantime
tne primary bud emits others, and a complex branching co'ony
is the re-ult.

The author compared the fission-frustule to the free medusoid
element of other hydr «ids with which it azreed in ncever heco-
ming directly developed in'o a new traphosome, Lut from which
it differed in the very important fact of takig no part in the true
generation of the hydruid and in giving origin to a new colony
only by a simple non-sexual multiplication.

Observations on Drotandry and Protoryny in British Dlants.
—itred W. Bennctt, F.L.S.  The arr mgement of tie repro-
ductive organs in hermap.rodite plants, the e nee in the same
flower ot both pist 1:ind stamens, suggested to the minds of the
older botenists no other idea than that of fentilisation, It is,
however, now generally admitted thar, even in hermaphrodite
flowers, cross-fertilisa.ion is the rul-, self-fertili ation the excep-
tion. Two sets of facts have heen especially observed,—in
pactrcuiar @y Darwin in tnis country, Hiidebrand in Germany,
and Delpino in lualy,—to favour cross fert-hsation in herma-
phrodite tlwers 5 the phenomena of dimo: phizm and trimorphi<m,
and the special arrangements which render it easier for the pollen
to be brushed off by msects visiting the flower than 1o fall on its
own stigma. But, beside~ these, another arrangement exists by
which self-fertilisation is hindered, the simple fact that the
stamens and pistil belonging to the same flower are frequently
not ripe, so to speak, at the same time. The terms Protandry
and Protogyny used by Hildebrand to express, in the one case
the development of the stamens before the pistils, in the other
case the development of the pistil before the stamens, are so
convenient and expressive that they have been adopted in this
paper ; the term by which he expresses that the two organs
are matured simultaneously, ‘¢ Non-dichogamy,” does not seem
so happy, and the author proposes to substitute for it Syzacmy—
the phenomena of Protandry and Protogyny forming together
that of Heteracmyv.

The most frequent arrangement appears to be that the pollen
commences to be discharged from the anthers at a longer or
shorter interval before the maturing of the stigma. In some cases
there still remains a certain quantity of pollenin the anthers when
the stigma is ready to receive it; in other cases, the anthers have
either withered up or entirely dropped off before fertilisation of
the ovules can possibly take place. Synacmy, or the contem-
poraneous maturing of the reproductive organs, is nearly as fre-
quent as protandry ; while protogyny is a phenumenon of far less
common occurrence. The two extremes among the species ob-
served may be stated to be Campanula rotundifolia and Scrophu-
laria aguatica. In some Natural Orders, as Legumunose and
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Labiate, all the species examined, with scarcely an exception,
range themselves in one or other of the three classes; while in
others, as Kosacex, they are distributed over all three, and in
some instances, even closely allied species of the same genus
differ in this respect, as, for instance, Polentilla and Ranunculus,
Careful observations might even, the author thinks, in some
cases, derive from this point a useful diagnosis of difficult
species.

In those Natural Orders in which the flowers are furnished
with two sets of stamens of different lengths, it is most usual for
the longer ones to discharge their pollen at an earlier period than
the shorter ones, and they probably have different functions to
perform. This is commonly the case with Crucifera, Carophyl-
lee, Geraniacce, and Onagrariee, but not, apparently, with Labiate
or Scrophularines. The same phenomenon is found in those orders
where the numerous stamens are arranged in different whorls, as
Ranunculacar and Rosacew. The author then gave an account
of a number of observations on British wild plants.

SEcTION E.—GEOGRAPHY

The Ruined Indian Cities of Central America.—Captain Car-
michae!. The author commenced by giving an account of the im-
pression caused on first beholding these ru‘ns, and showed how
the question involuntarily suggested itself as to the originality of
their architectural designs, and stated that a certain familiarity
of trait and outline was invariably recognised ; and that in s
opinion, forme ! from personal investigation, the architecture of
the Aboriginal Indians of Central America was but a diversified
reproduction of that of Easern comrrizs.  He then pointed
out a nwwber of similarities in their architecture, designs,
customs, &c., to nations of the East; and showed how, as a
general rule, it was very difficalt to explore these ruins owing to
the hostility of tne existing tribes of tudians.

As regawds their antiquity, he ass gned to many of them an
eariier t undation than that accorded to them by Stephens and
Syuier, and adduced some very convincing, if nwvel. profs in
support ot his theory. The picture he drew of the palaces of
Qu:ché in Guate- alv fully bure out the statement of Torque-
mudla that they rivalled those of ‘loutezuma ; and he showed
that if wat ciy—one of ~ome eght hundred years' sianding—
was in such a perfect state of con-ervatin some fift years ago,
that t.e pwdre of a neighbouring Indian village who then walked
a nong 1ts streets and palaces, imigined himsef in Spain, what
mus-t be the era of those numerous citics compared with which
Quictié wa- moden ?

He then pointed out the great length of these ruined cities,
and added that in conuection with this a remarkable fact had
seemingly bcen overluoked by most C entral American writers,
viz., that the stune buildings whose ruins we now find extant
« ere used as tempies, palaces, and jublic offices generally, the
poorer inhabit.nts living in huts of a perishable nature ; an
arrangement which represented an almost incredible amount of
population.  He then analysed the various elements composing
the archite ture ol the ruined buildings and monuments, and
gave an interesting account of the various uses 1o which the
teocali and tumuli were put by the Toltecan and Aztec priests,
viz., for sacrificial and burial purposes, to serve as beacons, for
warlike defences, &c.; and explained the relations between
the temples and alcazars or palaces, and offered a few hints as to
the deciphering of the hieroglyphics, a subject to which he has
paid much auention, and for which he is specially qualified
from his knowledge of the Maya or Indian language, showing
that they were chiefly the works of the Indian priesthood ; and,
above all, were intended to inculcate moral and religious pre-
cepts, chronological events being made quite subservient to them.
He then referred briefly to the round towers which contained
the estufas for the sacred fire of Montezuma, in connection with
the worship of the Sun, and passed on to explain the nature and
significance of the various hideous and awe-inspiring idols to
whom the human sacrifice was offered on the summit of the
teocali, and stated it as his belief that these idols, as well as the
planed stones, were carved with clay or flint instruments, as he
had often found flint and obsidian implements, but in no instance
an instrument of metal.

Referring to the state of decay in which they were mostly
found, he stated that there were ruins which had never been
visited by the Spaniards at the time of the conquest, and ex-
pressed it as his opinion that their crumbling and ruinous

£condition was mainly brought about by the earthquakes so
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n throughout Central America, in conjunction of course
with the action on them of time and the elements. He gave a
most interesting account of a ruined city in British Honduras,
called .Xmul, which he claims to have discovered, and concluded
by pointing out the great extent of unknown and untravelled
districts in Central America, particularly in Guatemala, as pre-
senting a fine field for futare geographers and naturalists, and
expressed it as his firm conviction that there existed at the
present day an Indian city —yet to be discovered — whose
inhabitants occupy the same splendid palaces and temples as in
the days of the Sganish Conquest, whose priests inscribe fresh
precepts on their tablets, and who would then read to us their now
mystical hieroglyphics. He supported the statement by describing
an exploratiun he madein the southern district of British Honduras
westwards towards Guatemala, where, af_er several days’ perilous
river navigation and further journey on foot, he discovered in the
neighbourhood of the Coxcomb Peak the remains of an aban-
doned maize plantation, and saw smoke ascending from the
distant forest ; and bzlieves that the tribe of Indians who occupy
this part of the country, which was before considered to be
uninhabited, have some connection with the mysterious Aztec
city he spoke of.

Mr. H. Howorth corroborated the date of the foundation of
the city of Quiché, as verified by a Mr. Spencer, who had also
read a hieroglyphic on the lintel of a doorway at Palenqué.
Mr. Spencer had also discovered great similarity between the
names of the signs of the zodiac and the arrangement of the
calendar of the Aztecs and these in use in Thibet. Several
members present took part in a discussion, to which Cap-
tain Carmichael repliec, adding that he had recently returned
from California, where he had heard a Japanese and a digger
Indian of Nevada, then brought together for the first time,
coaverse intelligibly.

SECTION G.—MECHANICAL SCIENCE

On the Sewage of Liverpool and Neighbourhood —\r. J. N,
Shoolbred, C.E. In this paper the author said it was calcalated
that about g0o,000/. had been expended in drainage and sewage
works in the borough of Liverpool. Of this about 600,000/. might
be set down as requisite for drainage (the primary object) ;
300,000/. would, therefore, represent the amount due to con-
veyance of water-closet sewage ; and setting aside 20 per cent.
upon this as interest, together witha large amount for deprecia-
tion and repairs, &c., there would be 60,000/, or about 2s. 44.
per head, as the annual expense due to the removal of the water-
closet sewage. Taking the length of sewerage over the whole of
the borough of Liverpool, the probable average distance that
the sewage has to travel from its entrance into the sewer till its
discharge into the river Mersey is about one mile and a half, or
perhaps even more, inasmuch as the inhabited portions of the
town mainly lie back away from the river. Liverpool and its
neighbourhood are favoured by nature with above the average
amount of facilities ; first, for the collection of its sewage by
water carriage, and then in finding, at a comparatively short
.distance, an outlet in the river Mersey for the larger portion
which it is deemed advisable to get rid of in this manner. Again,

" Liverpool is fortunate in having an outlet which, at least for the

present, secures immunity to the town from the unpleasant con-
sequences which sometimes arise from creating an acknowledged
sewage nuisance ; while, should the town itself at any time prefer
to derive some benefit out of this refuse which it now throws
away, Liverpool possesses, at no great distan'ce? a most suitable
and extensive site for utilising its sewage by irrigation upon the
land, with at the same time a certain market in itself for the
vegetable produce of that irrigation. The author then detailed
the arrangements made in 1866 and since, or in progress, for the
eoncession of the Liverpool sewage to companies whose object is
to use it in irrigation upon sewage farms ; and he also described
the nature of the lands which are, or may be, used fur sewage
irrigation.

On Sewers in Running Sand.—Messrs. Reade and Goodison,
Civil Engineers. This paper formed a very natural sequel to the
precediog one, inasmuch as it dealt with the difficuities of con-
structing sewers in the sands between Liverpool and Southport,
the district traversed by the Liverpool, Crosby, and Southport
Railway, and the means which the authors had adopted in order
.to overcome those difficulties. The whole of the district referred
to is one mass of sand, resting on a bed of moss and marl,
varying from ten to twenty feet deep below the surface. It has

no natural drainage, and in wet seasons in the lower portions or
slacks, flushesof water form, in consequence of the elevation of
the shore line of sand-hills. After enumerating the manifold
difficulties which they had to encounter, the authors described at
considerable length the appliances which they ultimately resolved
upon using. The primary object which they wished to attain
was to get a dry subsoil wherein to lay the pipes, that the cement
joints might have time to set and become water-tight, and by
securing more time for the laying of the pipes, laying a greater
length at a time, and the pievention of disturbance or drawing
of the pipes while preparing the next excavations, to ensure
greater certainty and perfection in the gradients and junctions,
and consequently improve the general system of pipe sewerage.
From the experiments which they have made with the subsoil
drains, thev have thoroughly satisfied themselves as to their
eficiency. The subsoil drains are in fact a foundation for the
pipes of the sewer, and the sewer itself can be as readily con-
structed upon them as it the ground were perfectly dry. They
have begun to use the subsoil drains in the sewerage works which
they are carrying out at Birkdale, a length of 10,000 yards.

On the Ashpit Svstem of Manchestor.—Alderman Rumney.
The authoiities of Manchester have at all times objected to the
general use of water-closets in cottage dwellings. In the first
place, because they believed that in the limited space availabla
in houses occupied by the working clisses, they would prove
a greater nuisance than the privy and ashpit outside ; secondly,
because of the loss of valuable manure which would be occa-
sioned ; and thirdly, because, looking at the rapid increase of
population in the district, and the limited area of the watershed,
the time would come when all the water available would be re-
quired for domestic and manufacturing purposes, and could not
be wasted in water-closets. Adhering, then, to the dry in
oppusition to the wet system, the corporation has for some tinie
been engaged in the attempt to improve the existing privies and
ashpits, and to discover the best form to be adapted in all new
property erected within the city. In the construction of ash-
pits, the object of the Health Committee appointed by the cor-
poration was to prevent as far as possible the decomposition of
the excreta, and consequent generation of gases passing off into
the surrounding atmosphere ; and as decomposition is accelerated
by moisture, they determined that all ashpits should be made
dry, exclnding the rainfall by covering them over, and the
drainage from the yard by requiring the floors and walls to be
made water-tight ; they required also that the ashes from the
pit should be placed daily in the ashpit for the purpose of con-
densing as far as possible the ammoniacal and other gases,
and preventing organic matter impregnating the air in the
immediate vicinity. In addition to these arrangements, it was
foreseen that in summer time, when decomposition is most
vigorous, and the supply of neutralising ashes most scanty, a
closed ashpit might become a greater nuisance than an open
one, and a ventilating shaft or chimney was determined upon, to
be carried from the top of the ashpit up to the side of, and a
little ahove, the eaves of the house, fur the purpose of carrying
off all the gases and Iight vapours, and allowing them to mix with
the surrounding atmosphere at an elevation which would not in-
juriously affect the inmates of the dwelling. In the Appendix
to the Report of the Medical Officer of the Privy Council just
printed, Dr. Buchanan and Mr. Radcliffe express themselves in
high terms regarding the new system. Already upwards of 1,500
new privies and ashpits have been erected under the supervision
of the committee ; the occupants of the houses are perfectly satis-
fied, and are constantly expressing their approval.

When the reading of the papers was concluded, a long and
animated discussion followed, the speakers being Professor A.
Reynolds, Mr. Biierly (of Blackburn), Professor Ansted, Mr,
Rawlinson, C.B., C.E., Mr. Glazebrook, Mr. Hawkesley, C.E.,
Professor A. W. Williamson, and Mr. Hope, V.C.

The fust paper in this Section on Saturday gave rise to a very
unpleasant occurrence, in which the President, according to
general report, adoped a rather unusual proceeding. His treat-
ment of the author was somewhat unceremonious. The paper
was entitled

On a ncw Heat Engine.—Mr. A. W. Bickerton, F.C.S..
Associate of the Royal School of Mines. After the author had
well-nigh done reading his paper, the President quite unex-
pectedly stopped him, and told him that he had been
talking absolute nonsense. If he (the President) had seen
his paper first, he would not have permitted it to be read,
as there was no time to discuss a thing which was radi-
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cally fallacious. The idea of an engine worked by the ex-
pansion of nitrogen under the influence of heat was fallacious
in principle and practically impossible. A gentleman in the
body of the room said he had listened to the paper with great
interest, and regretted that it had not been allowed to be con-
cluded. This remark was received with applause by the audience,
and still greater applause followed when the author said, in retir-
ing, that time would show whether the President or the principle
was right. It seems clear that, having been accepted by the Com-
mittee of the Section, and the title of it placed upon the programme
of business, the paper was entitled to be read. We aregladtolaya
short abstract of the “burked” parer before our readers, express-
ing no opinion, further than that opinion should not be stifled.

The principle of the engine is as follows :—Crude nitrogen
gas is heated in a serpentine system of tubes until the pressure
is double that of the air. Tt is then admitted into a cylinder
in which it presses forward a piston, and is allowed to expand.
Next it passes into an apparatus where it is cooled, and conse-
quently diminished to half its bulk. The cooling is effected in
a new arrangement, which is so constructed that the whole of
the heat above that of the exterral air is transferred to an equi-
valent volume of air passing in an opposite direction. This
heated air is then used as a blast for the fire, ¥ going to the
hearth of the furnace through a tuyere, and % mixing with the
products of combustion immediately above the fire, so as to com-
plete any imperfect combustion, and also to modify the tempera-
ture of the whole mass, so that it may not be likely to injure the
iron of the gas tubes, and the remaining {%; being introduced into
the system at a point furtheron. The construction of the system
of tubes is such that, by the time the products of combustion reach
the open air, they shall have parted with nearly all their heat, and
transierred it to the nitrogen contained in the tubes, and hence a
chimney draught cannot be used, and the blast has to be pro-
duced by a blowing engine. The nitrogen, after having been
cooled to half the volume it occupied in the first cylinder, is then
compressed and forced into the system of tubes at the point
furthest from the fire. It is this forcing the gas back again into
the system of heating tubes that appears absurd ; but it must be
remembered that the gas while leaving the heating tubes occu-
pies twice the space it does when being forced back, hence it
fills a cylinder of twice the area, and the force that may now be
disposed of is equal to half the pressure exerted in the larger
cylinder. But the other half of the power is not lest, it is
simply conveyed back to the heating tube, and is used again.
The only losses that can arise are thuse which are incidental to
all engines, such as radiation, conduction, &c,, inasmuch as there
is avoided the enormous loss of heat that usually goes up the
chimney, together with the still greater loss that is constantly
being carried away by the condensed water,—an amount in itself
six times as great as that converted into work in the steam-
engine. The inventor considers that he does not expect too
much if he expects his new heat engine to convert 60 per cent.
of the heat of combustion into work, a duty that is fully 500
fer cent. above that of well-constructed steam-engines.

Of course, as the author was not permitted to finish the
rzading of his paper, no discussion was taken upon it.

REPORTS OF COMMITTEES
THIRD REPORT OF UNDERGROUND TEMPERATURE COMMITTEE

Mr. G. J. Symons, whose observations, extending to a depth of
1,100 feet in a avell at Kentish Town, were reported at last
meeting, has since repeated his observations at several depths.

The first 210 feet of the well (which is eight feet in diameter
to the depth of 540 feet) are occupied by air, and in this portion
of the well the second series of observations give temperatures
exceeding those observed in the first series by from 2° to §°, the
excess diminishing as the depth increases. The second series
were taken in July and August, whereas the first series were
taken in January. It is evident thet, in this portion of the well,
in spite of the precautions taken to exclude atmospheric in-
fluences, by boarding over the well and erecting a hut over it,
the temperature varies with the seasons, the variations being in
the same direction as in the external air, but smaller, and dimi-
nishing as the depth increases, but still amounting to 2°-2 at the
depth of 2co feet.

We can feel no certainty that even the mean annual tempera-
ture in this portion of the well represents the temperature in the
solid ground.

On the contrary, the mean temperature in the,

well at any depth is probably intermediate between the tempera.
ture of the solid ground at that depth and the mean temperature
of the external air.

It is well that such observations should have been carefully
made and recorded in this ore instance, if only for the sake of
waming ; and they show that we cannot expect to attain the
object for which the committee has been appointed by observa.
tions in large shafts filled with air.

Mr. Symons has also repeatcd the obrervations at 250 feet
(which is 40 feet under water), and at the depths of 600 feet,
750 feet, and every fifiieth foot from this to 1,100 feet, which is
the lowcst roint attainable on account of the miud, which extends
300 feet lower. The differcnces from the results obtained last
year are +°2, -3, —~°'4, — 2, — "2, 0, —'I, —°I, 0; which,
upon the whole, strongly confirra the correctness of the obser-
vations.

The temperature at 1,100 feet is 69 8, which, if we assume the

o
mean temperature of the surface of the ground to be Zgu g , gives
0180

a mean increase downwards of { 0189

of a degree Fahrenheit

per foot, or 1~ for ; ggg s feet.

The curve in which temperature is the ordinate and depth the
ahscissa, exhibits considerable irregularities till we reach the depth
of 650 feet, beyond which it is nearly a straight line, and repre-
sents an increase of ‘0187 of a degree per foot.

The sirata penetrated by the well to the depth to which our
observations extend, consist of clay, sand, chalk, and marl, be-
sides flints. (See tabular list appended.)

Mr. Symons, in his report, calls attention to the anomalous
position of a column of water, increasing in temperature and,
consequently, diminishing in specific gravity downwards, and
suggests the inquiry why the warmer and lighter portions do not
ascend to the top. The proper reply seems to be that the dimi-
nution of specific gravity, amounting to less than one part in
50,000 per vertical foot, does not furnish sufficient force to over.
come liquid adhesion, and the water is thus able to remain in
unstable cquilibrium.

Mr. Symons intends during the remainder of the present year,
verifying those of his observations which have not yet been re-
peated, and concludes his report by remarkirg that it appears
desirable to ascertain by observations from year to year, whether
the temperature at a given depth (say 1,000 feet) remains con-
stant or is subject to minute changes, periodical or otherwise—
a suggestion which appears fully worthy of being carried out.

Mr. Wm. Bryham, manager of Rosebridge Colliery, Ince,
near Wigan, has taken very valuable observations during the
sinking of that colliery, which is now the deepest excavation in
Great Britain. The principal results have already been given in
a paper to the Royal Society by Mr. Edward Hull, director of
the Geological Survey of Ireland, who had previously published
some important contributions to our knowledge of underground
temperature, and has now consented to become a member of
this committee. Some of the depths have however been re-
measured since Mr. Hull's paper was read, and we aie now
enabled, through the kindness of Mr. Bryham, to furnish a
rather n.ore accurate report.

The tem} eratures observed, and the depths at which they were
taken, are as follows :—

Depth in Yarcs. Temperature Fahrenheit.

161 (64%)
2CO (l 68)
-8 7
(5)85 8o
630 83
663 83
€71 6
79 87
7:4 8>
745 89
701 90}
715 - 91}
783 92
$0c 93
806 935
815 4

All these temperatures, exccpt the two first, were observed
during the sinking of the shaft, by drilling a hole with water,
to the depth of a yard, in the solid ‘strata at the bottom. A
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thermometer was then inserted, the hole was tightly plugged
with clay so as to be air-tight, and was left undisturbed for half
an hour, at the end of which time the thermometer was with-
drawn and read—a mode of observation which appears well
adapted to give reliable results. With respect to the tempera-
tur:s at 161 and 270 yards (which are enciosel in brackets to
indicate uncertainty), Mr. Bryham says that he has some
doubt as to the correctness of the thermometer with which they
were taken, and that they were not taken in the shaft at the
time it was sunk, but in the seams at the depths named.

Asuming the surface temperature to be 49°, we have, on the
whole depth of 815 yards, or 2,415 feet, an increase of 45°,
which is dt the rate of ‘0184 of a degree per foot, or a degree
for every 54°3 feet.

On plotting the temperature curve, including the two observa-
tions marked as doubtful, we find that it naturally divides itself
into four portions, which are approximately straight lines.

The most remarkable of these portions is the second from the
Lop, extending trom the depth of 161 yards to that of 605 yards.
It embraces 1,332 feet, and shows an increase of only 1° for every
86 feet.

The third portion, extending from the depth of 605 yards to
that of 671 yards, covers only 198 feet, and shows an incre .se of

1° for every 33 feet.

The lowest portion extends from the depth of 671 yards to 815
yards, It covers 432 feet, and shows an increase of 1° in 54 feet.
- The topmost portion will be affected by the assumption we
make as to surface temperature. Assuming this as 49°, it shows
an increase of 1° in 31 feet.

It is interesting to compare the Rosebridge observations with
those previously made by Mr. Fairbairn at Astley Pit, Dukin-
field, Cheshire, which have been described by Mr. Hull in * The
Coalfields of Great Britain,” and by Mr. Fairbairn himself in the
B. A. Report for 1861. The results have been thus summed up
by Mr. Hull :— .

1. The first observation gives 51° as the invariable temperature
throughout the year at the depth of 17 feet. Between 231 yards
and 270 yards the temperature was nearly uniform at §8'0. And
the increase from the surface would beat the rate of 1° F. for 88
feet.

2. Between 270 and 309 yards, the increase was at the rate of
1° for 62°4 feet. .

"3. Between 309 and 419 yards, the increase was at the rate of
1° for 6o feet.

4. Between 419 and 613 yards, the increase was at the rate of
1° for 8691 feet.

5. Between 613 and 685 yards, the increase was at the rate of
1° for 65 °6 feet.

The result of the whole series of observations gives an increase
of 1° for every 832 feet.

Mr. Fairbairn’s own summary is as follows :—*‘ The amount
of increase indicated in these experiments is from §1° to 573°,
as the depth increases from §3 yards to 231 yards, or an increase
of 1°in 99 feet. But if we take the results which are more
reliable, namely, those between the depths of 231 and 685 yards,
we have an increase of temperature from 573°to 753°, or 17¢°
Fahrenheit. That is a2 mean increase of 1° in 768 feet.”

Mr. Fairbairn here, by implication, throws doubt on the
alleged invariable temperature of 51° at the depth of 17 fect,
a determination which in itself appears highly improbable,
sceing that at Greenwich the thermometer, whose bulb is bungd
at a depth of 25°6 feet, exhibits an annual range of 3°-2, while
that at tge depth of 12°8 feet exhibits a range of 9°. But even
if we assume the mean surface temperature to be 49°, we have
still upon the whole depth an increase at the rate of 1°in 8o feet,
as against 1° in 54'3 feet at Rosebridge. .

Mr. Fairbairn's paper gives also the results obtained at a second
pit at Dukinfield, which agree with those in the first in showing
an exceptionally slow rate of increase downwards. The tempera-_
tures at the depths of 167} yards and 467 yards were respectively
§8° and 66}°, showing a difference of 8§’ in 299} yards, which
is at the rate of 1° in 106 fect. The increase from the surface
down to 167} yards, assuming the surface temperature as 49,
would be 9°, or 1° in §6 feet, and the mean rate of increase from
the surface to the boitom would be 1° in 80 feet, the same as in
the first pit. . )

A tabtﬁar list of the strata at Rosebridge is appended to this
report. A full account of the strata at Dukinfield is given in
Mr. Fairbair’s paper (B.A. Report, 1861). . )

With strata so neasly similar and in two neighbouring counties,

we should scarcely have expected so much difference in the mean
rates of increase downwards. In this respect, Rosebridge agrees
well with the average of results obtained elsewhere. Dukinfield
far surpasses all other deep mines or wells, so far as our present
records extend, in slowness of increase.

This implies one of two things, either that the strata of Dukin-
field afford unusual facilities for the transmission of heat, or that
the isothermal surfaces at still greater depths dip down in the
vicinity of Dukinfield.

Mr. Hull has called attention to a circumstance which favours
the first of these explanations, the steepness of inclination of the
Dukinfield strata. He argues, with much appearance of pro-
bability, that beds of very various character (sandstones, shales,
clays, and coal), alternating with cach other, must offer more
resistance to the transmission of heat across than parallel to their
planes of bedding, as Mr. Hopkins has shown that every sudden
change of material is equivalent to an increase of resistance; and
it is obvious that highly inclined strata furnish a path by which
heat can travel obliquely upwards without being interrupted by
these breaches of continuity.

To this suggestion of Mr. Hull's it may be added that inclined
strata furnish great facilities for the convection of heat by the
flow of water along the planes of junction. It appears likely that
surface water, by soaking downwards in this direction, may exer-
cise an important influence in assimilating the temperature at
great depths to that which prevails near the surface. Mr. Hull's
own statement of his views is given in the foot-note below. *

Mr. McFarlane has been prevented from continuing his ob-
servations near Glasgow during the past year by the press of
business incident to the removal from the old to the new
college,

Mr. F. Amery, Druid House, Ashburton, Devon, has taken
some observations with one of the Committee’s thermometers
in the shaft of a mine which had been unused for a year, and
was nearly full of water. The shaft is 12ft. x 7ft., and de-
scends vertically for 350ft., alter which it slopes to the south at
an angle of 50° continuing to the depth of 620t. The water
stood at soft. from the surface. Mr. Amery observed the tem-
perature at every 5oth foot of depth in the vertical portion, and
found it to be 53°at all depths, except at 250ft. and 200ft., where
it was 53’4 and §3°2 respectively. A copper lude crosses the
shaft at the depth of 250t. ; and it appears to be generally the
case in the Cornwall and Devonshire niines, that copper lodes
exhibit a high temperature, a circumstance which Irof. Phillips
explains by the conformation of the strata, which is such as to
cause water from greater depths to make its way obliquely up-
wards by following the course of the copper lodes.

The nearly constant temperature observed from the surface to
the bottom of the shaft scems to indic.te a large amount of con-
vective circulation. In this respect s.nall bores have a decided
advantage.

Mr. G. A. Lebour has taken observations with one of our
thermometers in several shafts and bores near Ridsdale,
Northumberland, made for working coal and iionstone. Mr.
Lebour does not report the temperatures observed, which he
characterises as discrepant and utterly valueless, owing, he Dbe-
lieves, to the numerous water-bearing beds which they cut
through, and the very varying temperature of these waters.
Having now, however, found a dry Luie, he hopes to make a
useful series of observatiuns next winter.

* “Rosebridge Colliery occupies a position in the centre of a gently-
sloping trough, where the beds are nearly horizontal ; they are terminated
both on the west and east by large parailcl faults, which throw up the strata
on either side. The colliery i~ placed in what is known as ‘ the deep belt.’

** Dukinfield Colliery, on the other hand, is pianted upon strata which are
highly inclined. The beds of sandstone, shale, and coal rise and crop out to
the eastward at angles varying from 30  to 35°. Now, I think we may as-
sume that strata consisting of sandstones, shaics, clays, and coal aiternating
with each other, are capable of conducting heat more rapidly along the planes
of bedding than across them, different kinds of rock having, as Mr. Hopkins's
experiments show, different conducting powers. I this be so, we have
an evident reason for the dissimilar results in the case before us.  Assuming
a constant supply of heat from the interior of the earth, it could only escape,
in the case of Rosebridze, across the planes of bedding, meeting in its pro-
gress upwards the resistance offered by strata of, in each case, varying con-
ducting powers. On the other hand, in the case of Dukinfield, the internal
heat could travel along the steeply-inclined strata themselves, and ultimately
escafe along the outcrop of the beds.

‘1 merely offer this as a suggestion explanatory of the results before us,
and may be allowed to add that the strata at Monkwearmouth Colliery, the
thermometrical observations at which correspond so closely with those obtained
at Rosebridge, are also in a position not much removed from the horizontal,
which is some evidence in corroboration of the views here offered.”—Proc.
Roy. Sec., Jan, 27, 1870. o
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One of the Committee’s thermometers has recently been sent
to Mr. John Donaldson, C.E., Calcutta, who has expressed his
desire to aid in scientific obscrvation, and being now engaged in
examining for coal and iron under Government, is likely to render
us effective service.

Shortly after the last meeting of the Association, the secretary
of this committee addressed a letter to Prof. llenry, secretary
of the Smithsonian Institution, U.S., requesting his co-opera-
tion in furthering the object which the committee have in view,
at the same time forwarding one of our protected thermometers.

In June of the present year an answer was received from Prof.
Bhird, assistant secretary in charge, to the effect that Prof.
Heury's ill-health during the present season had prevented his
comihunicating to us the results of his labours in response to
request.

‘The letter addressed 10 Prof. Henry made special reference
to an artesian well of extraordinary depth which was understood
to be in course of sinking at St. Louis, and at the same time a
letter was addressed, :nd a special thermometer sent, to Mr. C. WV,
Atkeson, the superintendent of the work of boring at St. Louis.
No reply has been received from Mr. Atkeson, who appears to
have leit St. Louis before the letter arrived ; but letters bave
heen received through the Smithsonian Institution from Dr.
Chas. W. Stevens, superintendent of the County Insane Asylum
at St. Louis, this being the institution for whose uses the well
was sunk, together with a very interesting newspaper cutting,
consisting of Mr. Atkeson’s report on the works. The boring
of the well was commenced (at the bottom of a dug well 71}
feet deep) on the 3ist of March, 1866, and was continued till
the gth of August, 186g,7vhen the work was stopped at the
enormous depth of 3,843} feet, exceeding by more than one-half
the depth of Dukinfield Collery. The strata penetrated con-
sisted in the aggregate of 63 feet of clay, 6 feet of coal, 380 feet
of shales, 2,725 feet ot limestone, and 620 fect of sandstone.

A cast-iron tube of 11} inches bore was first put down, reach-
ing from the top and secured in the limestone at the bottom.
This tube was then lined inside with a wooden tube, reducing
the bore to 4} inches. A 4}-inch drill was put down throu;h
this tube on the above-mentioned date. Tue bore was after-
wards enlarged to 6 inches, and subsequently to 11} inches to a
depth of 131} feet. A shcet-iron tube was then put down, ex-
tending from the top to this depth, and the bore below was en-
larged, first to 6 and afterwards to 10 inches diamenter, to the
depth of 953 feet. A sheet-iron tube, 79 feet long, was then
put down, which rests on the offset at the bottom of the 10-inch
bore. The 4}-inch bore was then enlarged to 6 inches to the
depth of 1,022 feet, and a wroight-iron tube of § inches bore,
weighing more than six tons, was introduced, reaching from the
top and resting on the offset at the bottom of the 6-inch bore,
thus securing the work to this depth, and reducing the bore to
convenient size to work in. The 41-inch bore has been continued
to the depth of 3,843 feet 6 inches without further tubing.

At the depth of 3,029 feet the first observation of tempera-
ture was taken, and the reading of the thermometer was 107° F.
This fust observation is stated by Dr. Stevens to be specially
worthy of confidence, as having been confirmed by several re-
petitions, or rather, to use Dr. Stevens’s own wcrls, *“ this was
the maximum of several trials.” Tt was taken, as weil as those
that followed it, by means of a registering thermometer (kind
not mentioned) ; but in answer to our inquirics, Dr. Stevens
states, upon the authority of the carpenter who attached the
thermometer to the pole by which it was lowcred, ‘‘that no
means were taken to defend the bulb from pressure.” In the
absence of further information (and Mr. Atkeson himself has
not yet spoken), we can place no reliance upon the temperature
recorded, as the thermometer had to bear a pressure of } of a
mile of water.

The temperatures registered at lower depths, the deepest being
820 feet lower, were all, strange to say, somewhat lower than
this, a circamstance which is all the more remarkable because
the pressure (which tends to make the reading higher) must have
increased with the depth. At the bottom, or rather at 3,837 feet,
being 64 feet from the bottom, the temperature indicated was
105°. Either of these results, taken apart from the other and
compared with the surface temperature, would give a result not
improbable in itself. The mean temperature of the air at St.
Louis appears to be about §3° but it seems desirable to avoid
publishing calculations till the data are better established.

Unfortunately, the apparatus which was employed in boring
has all been removed, after the insertion of two wooden plugs,

with an iron screw at the upper end of each, one at the offset at
a depth of 1,022 feet, and the other at the offset at the depth of
953 feet, for the purpose of separating the fresh from the salt
waters. These plugs were driven in with great force, and can
only be withdrawn with the aid of a series of poles and other
appliances, such as were used in the boring, which will be rather
costly. The poles alone are estimated to cost 1,152 dols,, or
about 200/, If the plugs were withdrawn—and, according to Dr.
Stevens, there is nothing but the expense to prevent—the whole
well would be available for observation. The committee will
{nake every effort to prevent so rare an opportunity from being
ost.

The Secretary has also been in correspondence with Messrs.
Mather and Platt, of Salford Iron Works, respecting a boring at
Moscow, for which they have furnished machinery, and which is
to be carried to the depth of 3,000 feet. They refer to General
Helmerson, of the Mining College, St. Petersburg, as the best
authority to whom application_can be made for particulars of
the Moscow boring as to temperature, &c. The secretary has
accerdingly written to General Helmerson, endeavouring to in-
terest him in the objects of the committee, and offering to for
ward thermometers. No reply has yet been received.

An element which it is necessary to know, with a view to the
correct reduction of our observations, but which in many in-
stances it is difficult to obtain by direct observation, is the mean
annual temperature of the ground, at or near the surface,
Instances frequently occur in which the temperatu-e at the depth
of 200, 300, or it may be 500 feet is accurately known, while the
temperature in the superincumbent strata can only he guessed at.
This is the case at the Kentish Town well, and partially at
Rosebridge and Dukinfield collieries.

It is very desirable that in connection with temperatures at
great depths there should in each locality be an accurate obser-
vation at the depth of froin 50 to 100 feet. At such depths in the
solid ground before it has been disturbed by mining operations,
one observation suffices to give a good approximation to the
mean temperature of many years. At depths of two or three
feet it is necessary to observe, once a week, or so, throughout a
year, in order to get the mean temperature at that depth for that
year ; and this may differ by a considerable amount from the
mean of a series of years.

In the Report of the Scottish Meteorological Society for the
quarter ending December 1862, there is a comparison of the
mean temperature of the air with that of the soil at the depths of
3, 12, and 22 inches, at four stations, from observations extending
over five years; and in the Journal of the same society for
the quarter ending December 1863, there is a comparison of the
temperature of drained and undrained land from one year's
observations, undertaken for this purpose at two stations, and
including also a comparison with the temperature of the year..
The mean temperature of the air for each day is, in these
comparisons, assumed to be the simple arithmetical mean of
the maximum and minimum, as indicated by self-registering
thermometers 4 feet from the ground. From these observations,
it appears that the mean annual temperature of the soil was in
every case rather above that of the air, and that the excess was
greater for sand than for undraincd clay, and was greater for
drained land than for the same land undrained.

The greatest excess occurred in the case of the 22-inch ther-
mometer at Nookten (Vale of Leven), where both surface and
subsoil are sandy and dry. The five yearly means at this station
were :—

Air 46°1 ; soil at 3 inches 46°3, at 12 inches 473, at 22 inches
48°0 ; giving an excess of 19 for the temperature at the depth of
22 inches as compared with air.

The smallest excess, in the case of the 22-inch, thermometers,
observed for five years, was at Linton (East Lothian) where it
amounted to 0°7 ; but the observations on the effect of drainage
gave for the year of observation an excess of only 0'2 at the
depth of 30 inches in light sandy but undrained soil under a rye-
grass crop, at Otter House near Loch Fyne, the corresponding
excess for drained land of the same kind and in the imm
vicinity being 0°9.

The mean temperature at the depth of 3 feet at Professor
Forbes’ three stations at Edinburgh, from five years’ observations,
gave an excess of 0'§5 above the mean temperature of the air at
Edinburgh as determined by Mr. Adie’s observations.

Observations on soil temperature in England are much needed,
but the Greenwich observations give an excess of soil -above
air temperature falling within the limits above quoted, the excess

[}
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at 3 French feet being 1°7, while at 24 French feet it is reduced
to 1°. The soil of which the Observatory Hill is composed, and
in which the thermometers are sunk, 1s dry gravel, and the
unusual circumstance of decrease of temperature downward
observed in the comparison of the 3 feet and 24 feet thermometers,
seems to indicate that the surface of the hill is warmer than
the surrounding land.

In the present state of our knowledge, then, it appears that
when the temperature of the earth has heen observed at a
depth of some hundreds of feet in any localitv in Great Britain,
and has not been accurately determined at a less depth, some
knowledze of the rate of increase downwards may be obtained,
by assuming provisionally that thc mean temperature of the
surface is ahout a degree higher than the mean temperature of
the air, supposing the latter to be known.

It is to be wished that the Meteorological Society wou'd,
from the ample materials in their possession, publish a map
of annual isothermnls for Great Hritain ; an/! the objects of this
committee would be greatly firthered by an extensive series of
soil temperature observations at the depth of about 3 feet.

The cowmmittee are anxious to carry into effect Mr. Hull’s

roposal (quoted in their last Report) to bore down from the
Rmtnm o' a decp mine ; and as Rosebridge Colliery appears tn
be an eminenty saitabile locility for such an operation, the
Secrecary has consulted Mr, Bryham respecting i's prac.icability
and probable cost.  Mr. Biyham’s rep'y is that there would be
no difficulty in carrying out 1the proposal at Rosebridge, that to
make preparations and hore 300 feet would, on a rough estimate,
cost £150, and that the second 300 feet woull probably cost
about the same sum.

The committee would earnestly anpeal to the liberality of the
Assnciation to enable them to put th's design in execution, and
they wouid remark that the sooner it is carried out, the more
valnable the results obtained will e, as the mine has been but
recently opened to its present depth, and the influenc: of atmo-
spheric temperature will every year become more sensible in the
strata below.

SCIENTIFIC SERIALS

1N the Annalen d.r Chemze und Pharmacie for May 1870, we
find several important papers, ol which the following are
abstracts :—** Investigations on some derivatives of cinnamic
acid, by Carl Glaser.” In this lengthy and most interesting
paper is described the Phenylpropiolic actd C4HgO,, a new acid
which differs from cinnamic acid by containing H, less. It is
obtained either by the action of sodium and CO, on 8 brorr_n-
styrol, or by the action of alcoholic potash on a bromcinnamic
acid. On heating with water to 120° it splits up into CO, and
acetenylbenzol C,H C H;, which latter can also be obtained by
the abstraction of 2 HBr from dibromstyrol. Silver, copper,
and sodium derivatives of this remarkable hydrocarbon are de-
scribed, from the latter of which, by the action of CO,, the author
succeeded in regenerating phenylpropiolic acid. The paper
concludes with an account of some Cl and Br derivatives of
styrol.—* On mercuryditolyl,” by E. Dreher and R. Otto. A
white crystalline compound obtained by the action of Na,Hg on
bromtoluol. The authors did not succeed in preparing the cor-
responding mercury compound from the isomeric brombenzyl. —
Note on the behaviour of dibenzyl at high temperatures, by the
same authors. This compound is split up according to the

. H CHCsH
equation 2 gg;g:H: = 2 C{H;CH; + % CII}CGH:
Toluylen

“Note on the conversion of Thiophenol (Phenylic sulphydrate)
into Phenylic disulphide,” by the same authors.  This is effected
by distilling the mercury compound of the former, when it splits
up into mercury ahd the bisulphide, which is probably due to
the decomposition taking place at a temperature at which the
affinity of Hg for S does not yet come into play, since the
homologous toluol and benzyl compounds, which require a much
higher temperature, give mercuric sulphide and a monosulphide. —
“On two isomeric pentachlorbenzols and bichlorbenzols-chlo-
ride,” by R. Otto. A short description of the mode of pre-
paration and properties of the above compounds. The existence
of two pentachlorbenzols, which now seems to be placed beyond
all doubt, is of great inrerest, as it is one of the very few facts

irreconcileable with Kékulé’s benzol theory, which does not
admit of the existence of more than one.—*‘*On sulphotoluid,"’
by R. Otto and Gruber, Obtained by the action of sulphuric
anhydride on toluol.—¢‘On aceto-mercury monomethyl and
aceto-mercury monethyl,” by R. Otto. These two compounds
are prepared by the action of acetic acid on mercuric methide
and ethide respectively.

CH
cuizHg +2

—*“On the preparation of organic sulphur compounds by means or
sodic hypusulphite,” by the sime author,  Alcohol heated with
a concentrated solution gives mercaptan ; ethylic iodide mer-
captan and ethylic sulphide ; chl rbenzyl gives benzilic wer-
captan and sulphide.—*“On diamidonitro phenylic acid, a2 new
derivarive of picric acid,” by Peter Griess. T.is acid is pre-
pared by the redu-tion ot picric acid with amm nic su.phide.--
- On azobenzol sulphuric acid,” by P Giiess. A product of
the action ol hot fuming sulphuric acid on azobenzol. By fus:on
with potash, phenadinzobenzol « ,1,,N,0 is oltaiued, which
on treatment with ammaouic sulphide, 15> conver ed into oxvhen

zidin C,H,,N,O —** Oa ozone and aniozone,” by C. Engler
and O ~asse.  La this leng hy vaper are descr b-d a lonzseries
of experimen:s, ail of which seom to prove conctusively tie nou-
existence ol the third modificarion o: oxygen, call:d by Schonbein
and others antozone, and whica the authors prove to be hydric
peroxide formed by th: oxidation of water, which was present
in all those cases where the so-called antozone has been observed
b ozone.—** On the constitution of arbutin,” by Ilugo Schiff.
Thz author considers arbutin to be derived tr »m one atom glycose
+ one atom hydroquinune — H,0), and describes a nuinber of
acetyl anl benzoyl derivatives in support ot his views.—*“On
the action of hypochlorous acid on allyiic chloride,” by [I. v
Geyerfell.  The author has obtiined the compound C3HOCI,
by d:.rect addition of the elements ot hypochlorous aciil to allyiic
chloride.  This on reduction with sodium amalgam yiellds a
hquid, probably aliylic alcohol. (?)—** Oa a new method for the
estimation of grape su_ar,” by Karl Kpnapp. This method is
hased on the fact that an alkaline solution of mercuric cvanide
is entirely reduced to metallic mepcury by grape sugar. By
direct experiment it was found that on builing, 40> mgr.
Hg(CN), are reduced by 1oo mgr. sugar. The solation is pre-
pared by dissolving 10 grm. purecry Hg (CN), in water, adding
100 cc. of a sodic hydrate solation of 1°145 sp. gr., and diluting
to 1,000 cc. Pure grape sugar is prepared by recrystallising
the commercial dried at 100°, from absolute alcohul. [he ex

periment is performed by heating 40 cc. of the mercury solution—
this amount corresponds to 100 m:r. sugar—to boiling in a
porceliin  dish, and then adding sugar solution to complete
precipitation of the mercury, the end ot the reaction being ascer-
tained by g)lacing a drop of the liquud on to a piece of the firest
Swedish filter paper, covering a small beaker containing some
very strong ammonic sulphide ; a brown spot 1s observed so
long as mercury remains in solution. The advantages of this
method over Fehling’s are, that being equally accurate, the test
solution is exceedingly easy to prepare and perfectly stable, a
shorter time is required for the estimation, and that the foreign
bodies which mask the pure colour of the cuprous oxide are
without influence on the reduction of the mercuric cyanide.—

¢ On some isopropyl compounds,” hy R. D. Silva. In this
notice are described isopropylic succinate, benzoate, nitrite, and
nitrate, all prepared by the action of isopropylic iodide on the
respective silver salts of the acids.

CH, CH

CO‘OH = Cgl‘i‘aoi I{g + CI{‘

THE Journal of Botany, British and Foreign, for September
contains a paper by Dr. H. Trimen on Early Icelandic Botany,
including an account of Rotboll’s observations on the new or
little-known but rare plants found in Iceland and Greenland,
which appears to have been overlooked by Professor Babington
in his ¢ Revision of the Flora of Iceland.” It was published in
1770, and adds a few species to the number statel by Professor
Bavington to be indigenous to Iceland. We have also one ot
Mr. ]J. G. Baker'’s careful and useful contributions to British
systematic botany, an account of the British dactyloid saxifrages,
which he states to form a complete series of varieties from S.
caspitosa to S. hytnoides, without any clearly marked gap at
any point betwesn the extremes; and the line of progression
substantially straight, very little if at all complicated, as in the
case of Rubus, by cross-relationships. The order of sequence is
as follows: 1. S. caspitosa, 2. S. Sternbergii, 3. S. decipiens,
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4. S. quinquefida, 5. S. hypnoides. A table of their geogra-
phical distribution is subjoined. Two or three other short ori-
ginal articles and notes are also included, and the official report
for 1869 of the botanical department of the British Museum.

THE Geological Aazazine for October (No. 76) commences with
a long puper, illustrated with two plates, by Mr, D. Mackintosh,
en the surface-geology of the Lake district, relating chiefly to the
effects of glacial conditior.s observable among the mountains of
Cumberland and Westmoreland.—Mr. T. Davidson contributes
a third series of descriptions of Italian tertiary brachiopoda,
including numerous species of the genera Rkynchonella and
Crania, which are figured on the accompanying plate.—In a
paper on the chalk of Kent, Mr. G. Dowker, following Mr,
Whitaker, distinguishes the Margate chalk as constituting the
highest section of the chalk observable in that district, and gives
a list of the fossils which it contains. The author proposes a
division of the Kentish chalk into six sections.—A fourth and last
paper is by Mr. H. B. Medlicott, on the mode of cccurrence of
faults in strata, The remainder of the number is, as usual,
occupied by reports, reviews, &c.

SOCIETIES AND ACADEMIES

NorwicH

Norfolk and Norwich Naturalists’ Society, Aug. 30.—
Mr. Stevenson read a valuable paper communicated by Prof.
Newton, of Cambridge, on the method adopted by his brother
and himself for registering Natural History phenomena. The
Register, 4 volume of which was on the table, was kept at Elve-
den, near Thetford, during a period of ten years, and its great
value consists in the variety and completeness of the information
with regaid to each species of bird found in that neighbourhood,
and the slight amount of labour required to keep up the daily
record. This is effected by the use of signs extremely simple in
their construction, but conveying an amount of information never
before dreamed of in registers of this description : a life history
from day to day of each species is given; all the rare and occa-
sional visitors recorded, and the most striking botanical pheno-
mena are all noted fully and explicitly, but in such a way as
to occupy barely five minutes in doing. What a boon this de-
crease in labour alone is to the conscientious recorder, he who has
had to post up his register after a hard day’s work in the field
will be in a position fully to appreciate. Some of the results
obtained from the study of the register are highly valuable, as, for
instance, the migratory habits of the song thrush, and we strongly
recommend the paper, which will be published in the Transactions
of the Society, to the consideration of naturalists, feeling certain
that important results would be obtained by the comparison of
registers kept on Prof. Newton’s plan in different districts of the
county. Mr. Stevenson also read a note with regard to a habit
of the rook, which appears to have attracted very little attention,
viz., that of throwing up the indigestible portions of its food in
the form of large pellets, after the manner of hawks and owls.
Several of these pellets, or ‘ quids,” picked up on the cliffs at
Cromer and Sherringham, consisting mainly of the indigestible
husks of barley, with a few pebbles and fragments of small beetles,
were exhibited, all having been found near the edge of the cliffs,
together with rooks’ feathers, showing that the birds had been
preening themselves during the process of digestion. A number
of interesting plants found in the neighbourhood were exhibited
by Mr. Bircham. At the suggestion of Mr. Southwell, a sub-
committee was formed to take into consideration the formation of
a list of the natural productions of the county ; and it is hoped that
help for this purpose will be rendered by kindred societies and
naturalists resident in the county. The President announced that
Mr. J. H. Gurney, jun., who has been travelling in Algeria, would
read a paper on the birds of that country at the next meeting of
the Society, on September 27th.

PARrIs

Academy of Sciences, Sept. 5.—M. Cave presented a
second note on the generative zone of the appendages in
monocotyledonous plants.—M. de Saint-Venant communicated
a note by M. Boussinesq, supplementary to his memoir on
periodical liquid waves, and showing the general relations between
the internal energy of a fluid or solid body and its pressures or
elastic forces.—A note was presented by M. W. de Fonvielle on

a theory of Mariotte’s on barometric oscillations, relating to the
rising of the mercury when the wind is from the north and north-
east, and its fall when the wind is from the south and south-west.
—M. Delaunay communicated a notice of the discovery of a
new comet by M. Coggia, at Marseilles, on the 28th August,
—A note on the composition of nadorité by M. Flajolot, was
presented by M. Combes. . The mineral may be regarded as a
combination of oxide of lead and oxlchloride of antimony, in
accordance with the formula Sb? O? Cl 2Pb O.—M. Ciaude
Bernard communicated a memoir on the venom of the scorpion,
by M. Jousset. The author has experimented with the poison of
Scorpio occitanus, by inoculating it upon tree frogzs. He found
that it acts directly upon the red globules of the blood, depriving
them of the power of passing each other freely, and thus causing
them to become agglutinated to each other, and obstruct the cir-
culation. The extent of the action of the poison is dependent
on its quantity.— M. Zaliwski noticed a battery of zinc and car-
bon giving 2 maximum of intensity for twelve hours. The zinc
is immersed in a solution of hydrochlorate of ammonia, the
carbon in a mixture of nitric and sulphuric acid.
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