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FRIDAY.

Department of Zoology and Botany.

The members of the Section assembled to hear
the introductory address of the President of the
Department of Anatomy and Biology. This havin
been delivered, the reg:iu business was commence
by a description, by Dr. ScLATER, of a new species
of rhinocercs, R. lasotis, captured near Chittagong,
and distinct from R. Swmalrensis. Six species of
the genus were therefore now known. The animal
wu%ving in the Zoological Society’s Gardens.—In
answer to General STracuzy, Dr. S8cLATER said that
nothing was known of the Rhinoceros which within
the historic period existed on the Indus; but the
examination of caves might bring some of its
remains to light.

Mr. GwyN JEFFREYS read a paper ‘On the
Mollusca of Europe and East and North America.’
Comparing the molluscan Fauna of Europe with
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Tndia Offics, Tth Bept., 1871
BY ORDER

of the SECRETARY of STATE
for INDIA in COUNCIL.
NOTICE is unm'g‘rvn. that Appoiutments to the Iadlan

will be available in xm. for
m a
"wﬁ*n.. m“.‘l:lm only, to the Beeretary, Public
v?n Department, m%’é’«?ﬂw *

OTICE.—The ARCHIEPISCOPAL LIBRARY
a8 LAMBETH rmc: 'ul bo CLOSED for the Vacation,
from the 30th of August, for
Lambeth Library, séth nM m

ROYAL ACADEMY of ARTS.—A MASTER
i REQUIRED who shall undertake the duties of Curatorship

e, 12 whieh otl Mouuho; SfeSrill be placed as

w‘h 'l‘:uh the r'hmlod
of Art, and f-unl TRO-

¢loe of the various 8chools of gln The -hry vlll H:l

— uested to n their hnﬂnl

of \helr ity on of bovon ok of Noomben
JOHN PRESCOTT KNIGHT, R A., Socretary.

ERBY SOHOOL.—An EXHIBITION (52/.10s.
B e o e T

)lntu.

ADIES' COLLEGE, DUF FIELD HOUSE
LOWER NORWOOD, BURREY. Principals—Mrs. and M
monmpsou —The NEXT TERM wil commence (. e M
L-m' rd Crpetal Paiace Tiokee Eiminations st the o

COLLEGE, WESTON-SUPER-MARE.—
n.mu TERM will COMMENCE on THURSDAY, isth

will be sent on application to the Rev. the Hzap

RIGHTON COLLEGE—
Princi

The NEXT TERM will COMMENCE on TUESDAY, S8eptember 84.
The Collm ll llbenlly endowed with SBoholarships, tenable both at
Oxford Cam! —Full iculars may

the Coll and bri be
egvm the Rov the SxcrxraRY, gr‘l.‘hwn

MISS GLYN’8 SHAKSPEARIAN READINGS.

mad
WINTER RESDINGS. and e, o i ‘“'{‘%{.'m‘:‘:

g:b;im‘md to wm&?“ n‘&:‘t&m&m
R DINGS b{ F. KEMPSTER M.A. Oxon.—
Mr. KEM

to arrange for his DRAMATI
and BUI‘(‘)B.OUB RIADIN“ hi T‘l{m' and O olthg
ln Leicester-place, Leioester-square, London. win',

O LITERARY INSTITUTES.—Madame
ro&m&xzx will be Iuvg‘l to enter into Arrangements with the

Also for her Leotures on * " with Illustrati
“ The Great German Com % !oﬂhnd.m

Subjects.—For O 4

l‘nA %r‘ u.l:l'nmo the Madame Roxxiaxs,
will Lecture :‘: t}u %P‘IKBUEOB LITIR%%S {(NENI'B

onn%!mm ﬂoounou. o Febransy Gih, and’ oea

d 1806.) 50,000 dollars.)

NDERSON’S UNIVERSITY, GLASGOW.—
The Trustess invite Candidates for the Chairs of NATURAL
PHILOSOPHY and MEDTCAL Jumspnunlug'n-npuuum

'lll mmmma ties and terms of the appoint-
J. B. KIDSTON, Beoretary.
..W“WM

Glasgow, 7th August, 1873.

TEACHER OF FOREIGN LANGUAGES WANTED.
OYAL BELFAST ACADEMICAL
INSTITUTION.
ﬁv#%rm ooours in the FOREIGN LANGUAGE DEPART-

Academical Institution, Belfast. The Teacher
be cempetent tzﬂ ve instruction in I'RIIIOE uonluu
Teasher arises from the

Remuneration of Pu
the -~ amount to abo she ’-"dl

time. ut 309 per
e expested to commence his duties, if po-niblc on thc st of Nmnb‘r
—For the other eo.dmano. ap llnuon tobe m.ld to Mr. WiLLIAM
us. Assistant-Secretary, Li all, Ballug. om Testimonials
menst be forwarded, not lafer m the 16th of September
w.

J. O.ALLIH.W.
Belfast, August 15, 1972

UILDHALL COMMERCIAL SCHOOL,
BURY ST. EDMUND'S.
SCHOOLMASTER FOR 150 BOYS WANTED.
The Master, who must be a Member of thﬁmhof%
o, phy

Reading, Writing, English Grammar, Arithmeti:
ﬁ-{.mmmuot muelnnd?fth uul
annum, and 8e. w
&M. Maste: “ﬁumndm’d to take mm 100, for
“.ﬁ:f‘lfuth School-room will be allowed by the Trustees
An Under Master will the Trustees to assist
e e s e o ":'.
the next Ch: Hol poa * s

to be made to Jnﬂl Brark| Solicitor to the
Apptieations L l‘.rh. solielte - he
of the Sohool may be seen. M sealed
Trnm of the Guildhall Feoffmeant. to be

and directed to the
, under oover, to him on or before the 1st day of November
oext. JAMES BPABKB.
Bolicitar to the Trustees of Guildhall Feoffment.

Bury 8t. Edmund's, August 15, 1573
Tﬂl OWENS COLLEGE, MANCHESTER.

WM Admission must mbenndorfonm yoars of age,
these under fiftesn will be required to nary examina-
hm.:u&-uo.mzuxmuo Latin. the

Evening and llodlml 8chool, and of the g:zohnhl and
s X Yoy Senableat go. will be sent on application.
J. G GREBNWOOD, Prineipal.
J. HOLMB NIOHOLSON, Registrar.

FOUNDED 184. INCORPORATED 1809.

EDFORD COLLEGE (for LADIES), 48 and 49,
- TH O A N Lordon.~The SBSSION, 17373, will BEGIN

MA!NOHSCBOLAMHIPS. ﬁuu‘nl-l for two
five classes, OPEN for co w‘n n-ni':ndn J the
Ostober. Onndlu

10 the Secrefary before Beptember 1. Pm"pww:.
N w
ps, boarding, &¢., may be bad at the College.
JANE MARTINEAU, Hon. 8ec.

E LONDON INTERNATIONAL COLLEGE.

Founded under the jocs of the late Richard Cobden;
imssgurated 10th July, 1867, .R.H. the Prince of Wales.
Priacipal-Dr. L. SOthl;IT F. I..l:;;’.'.' ()}nu Reotor of the High

Vice-Principal—M. 8. FORSTER, B.C.L. M.A. Oxford.

DOVER C OL L E G E

President—The Right Hon. Earl Granville, K.G.
Head Master—Rev. Wm. Boll. I A. Christ College, (hlllbrldn.
!l'vnnl—'hldon {cc;- trﬂ‘n le Heudol peut nna,
Arge Boarde ter's ]
I aditin b Bahool Poa. it . onse

The College will R E-OPEN on WEDNESDAY, September 18.
WIMBLEDON BCHOOL SURREY, 8.W.

Rev, JOHI‘I’“I momsunr. M. A., of St. John's College,

Rev. CHARLES J. WYNNE, M.A., of Jesus College, Oxford.
Assisted by Nine Resident l(uun and other Professors.
'l‘ho chief aim of 'thi- Bchool il to oomblm the tone and dhdrh ¥
e dif-

6 great th

fmnt studies that have been lntndneod lnto tbe oompoﬂﬁn examina-
tions for Ilmu Nanl and Civil Appo

The Sohoo, nmu to one | hnndnd boys, i divided into
small classes, |o ten indi y.

The Honours obtained durlng the lut ten years inoludc eigh
MI Cundidates for the tive for Woolwi

mt{.lor Bnndhnnt. ud of ﬂuu six have at different times

obtdnod place on the Lists.

The NEXT TERM oommenoces on TUBSDAY, the 3rd of September.

Por farther particulars apply to either of the Head Masters.

BELSIZE COLLEGE LADIES,
Belsize-park-gardens, Hampstead, N.W.

The COLLEGE will RE-OPEN on WEDNESDAY, Bcpumba ssth.

The Course of 8tudy embrun .ll the bnlwhel of a solid High-class

Eddund-m, inocluding t!

lm
‘Writing, ‘:.l:m;):\otll:. l:n‘tlho‘m
Calisthen! e~irous o
e A m'u Class ufomu for Pupl

for

WO Or more ltudlu.
lo Twelve Ynn o!

hhdm.hb 1' hu’ wmm, s.q.
alter M,

toire,
u. l'uderlc Nuh qu
W. Henry Fisk, Esq., e London ‘dnmnm Oolleg, Chu:. . m
on App'ilu'.lon to Miss ann.l., at lho Collen. *

EDUCATION in BERLIN.—Friulein GOERING
receives s LIMITED NUIBEB of YOUNG LADIES. Especial
care is devoted to the study of Music d House and
Garden situated in the h thamtun Berlin. ulein Goering
was some years in England, and ohmﬂylnvhlohmundvﬂlbc
most Mw‘.to give her the highestreco German rlier-

had on application to Miss Oourln' Nan Sohncm
Borlln. lns references :—Laura h.dy qun. sumon a
Bioester ; Mrs. H. B. Hankoy, Aldi House,

DUCATION.—SCHOOL for the DAUGHTERS

of G“TLBMIN in the best part of BRIGHTON. KEstablished

more than R-l ent Governesses and the first

m“-‘m ll M hml r(or hildren of Cl m'n and
'or Prospectus

address R.8. T., unofl-'u. her, N Mmhwn. .

EDUCATION in the LAKE DISTRICT. —The
Bav JOHN RUSSELL desires to reeeive ONE or TWO PUPILS
Educate.—10, Cliff-terrace, Xendal.

RIGHTON. — A VACANCY offers after the
enraobabed BOHOOL, oo alelols forms The, [astrucrion. st
el
:u Ei 7 in b:lnm:lthm-noﬂhe()lobu.lm
an mlms mu- M and German by native ladies. m
nh references several parties who have had Da
educated and fini od in tho Establishment, as well as to the
themselves. Terms, with Laundress, ruy Guioeas Er annum,
out any extras of any kind.—Letters addressed to Mrs. Ho-nmwl.
Post-Office, Hornsey-road, will be forwarded.

INDIAN CIVIL ENGINEERING COLLEGE,

Candidates for Ad l-lvn ure lpoehl prepared by the Rev. Dr.
WRIGLEY M oA M D F R AS. formerly brofesmor of Mat

AMERIOAN LITERARY BUREA'D’,
an Agenocy for Lecturers, Readers, Singers, Au!
COhisaf Ofics—COOPER INSTITUTE, NEW YOBK Cl‘l'!
Bolicits Correspond 'uh meditating a Professional Visit

to America.
innul.nd J. A P

roude, Edmund Ya! Justin
n'cuu.y Mrs. Boott-8{dd
e O liie, Tame . Wobli Heony Nionos hor™ Tra,

ABINET COLLECTION of PICTURES, in.

oluding some fine Examples by Old Crome, Mtller, ocurnul
d a che/-d’auvre by Jan Molenaer, resenting
Villase Fete, oo':dg:n;m 100 Figares, this sad several others

On Vs‘w at Marrazw THoMrsoN's, 35, Wigmore-street, Cavendish.

N admission b P dd bet
oradmt y ocard, the hours of 10 and 8

IgH C[éaASi l:ICTURlES of the British and

hools, and a Collection of choloe WATIE-COLOUB
DRAWINGS, selected test care Easles of the
diferent A “(n&mghvﬂ?v T M LEANE Now Gallery

ST eI T, SATORAL
. o 38,
wly every w Ouulon. on application. 1re. by &

NEGLECTED CLASSICS.—Gentlemen (Adults
or LATIN, m“olnﬂ‘::i ionly 1o o Peanher of tmasn on!x'
‘whose Books and 8; l hnn been reviewed
uu Rev. Sy doey Bmith, :nd other
Zxra, Rich d,8.W.

GENTLEMAN who has a SON about entering
the PAMILY of & ox.ﬁndtlﬁ.‘ﬁr’ i of religio “mn:lll:
clpl) vlhwhomh':onld —Address H. B., care of Barker &

recommended by
thorities..

GENTLEMAN well- loﬂuainted with MS. and
to

RECORDS, AKE SEARCHES, &c. and
g?‘nsnnmmns scﬁm the Pablic Becords. or any otber Repository
O AUTHORS, &c.—INDEXES carefully com-

erls Reader of mas

Ilnn. 49, Gibson-equare,

ARTNERSHIP.—A Genﬂem&n having

mway connect himself with a Pirst-class Literary Publi
Prindi may address in _confidence to M. BE. 8., oare of Mr.
Percy bcn.Non.h umberiand-street, Strand.

HE PRESS.—The Advertiser, who has had

Twenty-five Years’ Practical Experience in Nnmsct Work as

nter, Reporter, Sab-editor, &o., h‘o.rn to an ENGAGEMENT.—
Address Anovs, 8, Bt. James's street, ley-road, Bristol.

0 EDITORS, &c.— PARIS CORRESPON-
DENCR.. AJonmlht of experience h At Iibcrty to oontribote

s DAILY t;l;leKL I’LB.IBh l llt-le,l:‘:l London,
cimens forwarded.—Address Eptrox, Posts Resants , Parls. we

UBLISHER. — A Gentleman will be shortly
DISENGAGED. He has for nine years been Publisher to 2 mm-

tonth-. Proof-8heets corrected,
cm Terms n:?knu.—

Class Literury Advertising Connexion with

Publishers azd Goneral & Advertisers Ad“seeoptwm  Arenoy of =
oan or ewspaper.—.

Exchange, E.C. . %

THE PRESS. — WANTED, an efficient RE-
PORTER for a_Local Journal. Must be s Verbatim Shorthand
er:o‘: num a good Paragraphist.—Apply to Messrs. Brace & Sow,

Addlloombe o "inte. Bramines of Canaidates for Auolntmmu in
ﬂu Indiun Clv'n anin«rinl Service. Pupils ma Resddent or

The AU‘I'U:N TERM will OOIIKENCB on WEDN”DAY. 18th

SRPTE
Admission should be addreased to the Becretary, at
the lmcomo.nn:lrl'uw\h.m«hu

67, High-street, Clapham, S.
RAVELLING TUTOR.—An English Gentle.

O BOOKSELL ERS and STATIONERS.—

t Michaelmas next, an efficient ASSISTANT as

IANAGER nnder the Principal fu a first-class business in the West

of England, to board and I in the house. He must be well up in

Modern Booh, ,rnd be a Churel mn. A dnn and manners
ng man, A 60

man, who has uated with honours at the Dublln Uni

and aoquired in Berlin a thorough kmwlodg of German, wishes for

an ENGAGEMENT u above —B. of Mr. Gammell,
Booksellsr, 35, High-strest, Camden Town, lnndon. X.W.

able humeand liberal uhry is oﬁnd.—bctm- -t-unl age, uwrlencq
lary h d Linxm, to the care d
ton, Adams & Co. Paternoster-row, London.
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Ex uno disce omnes. Mr. Robinson is a smart
enough theatrical writer, but in the present
volumes has shown no turn for anything of more
lasting value.

LIST OF NEW BOOKS,

Theology.
Davies's (J.) Notes on 2nd Samuel, 12mo. 1/6 cl. swd.
Foster’s (Rev. R. 8.) Christian Purity, 12mo. 1:6 cL
Jesus Christ’s Way or My Own Way, 12mo. 1/ cl. swd.

Vernon's (Rev. J. E.) Catholic Sermons for Children, 1st series, |

cr. 8vo. 2/ packe
Music.
Hiles's (H.) The Wesley Tune-Book, roy. 16mo, 8/ cL
History.

Hunter's (W. W.) Annals of Rural Bengal, Vol 1, 5thedit. 18/
Lawrence's (8ir H.) Ifte, by Edwardes and Merivale, 2nd edit.

2 vols. 8vo. 8%/ ¢
Geography.
Black's (G. B.) Paris and Excursions from Paris, 12mo. 2,6 cL.

Philology.
Nugent’s French and English Dictionary, by Brown and
6 Martin, 2 vols. 82mo, 16 cach, ol '
Science.

Dunster's (Rev. H. P.) Young Collector’s Handbook of Recrea-
tive Science, 12mo. 3/6 ¢!
General Literature.
Churchman’s Shilling Magazine, Vol. 11, 8vo. 7.6 cl.
Elijer Goff, his Travels, &c., cr. 8vo. 1/ swd.
Fenton's (E. D.) Military Men I have Met, 8vo. 7/6 cL
Ponbhngue'l (A. De) How We are Governed, new edit. 2/6cl.
Grant's (J.) Jack Manly, new edit. 12mo. 2/ bds.
Hook's (T.) Ramsbottom Letters, 12mo. 1/ swd.
Innocents (The) Abroad, by Mark Twain, Author's English
Edit. 12mo. 1/ swd.
Lee's (H.) Wortlebank Diary, 12mo. 2/ bds.
?"dol:i;;é )M B sk Twain, 4athor English
ew m's y , Author's
Edit. 12mo. 1/ swd.
Our Farm of Four Acres, 5th edit. 12mo. 2/ bds.
Practical Jokes with Artemus Ward, by Mark Twain, 12mo. 1/
Prior's (R. C. A.) Notes on Croquet, 8vo. 88 cl.
8pry’s (Capt. F.) Guide to Schools of Instruction for Officers of
the Auxili Forces, 18mo. 2/ roan nmr
Talmage's (Rev. T. de W.) Abominations of Modern Society,
Thackersy o & xgi..“imﬁsldv L. 12, ¢ Christmas Books,'s/ cl,
eray’s Wo 0] t. Vol 1 !
Weyl.hmﬁ . u.)'rn.'i'm with thezﬁook, 3rd edit. 12mo. 3/8

Hiterarp Casddip.

THE title of the novel on which the author
of ‘ The Caxton Family’ is engaged is ¢ Kenelm
Chillingly : his Adventures and Opinions.’

TaE world is likely to get an answer to Mr.
Browning's question, which so many have
echoed,—

What's become of Waring

Since he gave us all the slip,

Chose land-travel or sea-faring

Boots and chest, or staff and scrip,

Rather than pace up and down

Any longer London-town {
Mr. Alfred Domett, to whom the poem
referred, is announced as the author of ¢ Ranolf
and Amohia: a South Sea Day-Dream,’ just
published. Possibly, as it is, alas ! so many

Years ago when he was young,

the new poet may be a son of him who was last
heard of on board the felucca which over-
hauled the “ English brig” while ¢sailing
by Triest” not -less than thirty years ago.
However this may be, for the sake of the
friend who has delighted so many, we promise

this Mr, Alfred Domett

A clear stage and a crowd to see.
WE hear that a novel by the author of
‘The Coming Race' will commence in the
October number of Blackwood.

Majsor Francis DoyNE DwYER is engaged
upon a Life of Charles Lever, including ex-
tracts from his correspondence. Lever was a
charming leiter-writer.

THE great preliminary Class Catalogue of
Manuscripts in the British Museum approaches
completion. It will probably be finished by
Christmas, and is the result of seven years’ hard
work on the part of the Keeper, Mr. E. A.
Bond, and his able staff. The next step will,

we believe, be the re-examination of all the
manuscripts imperfectly described in the old
catalogues, and a re-classification of the whole
by languages, in addition to the present clas-
sification by subjects. Is it too much to hope
that the Printed Book Department will some
day follow the good example of the Manuscript
one?

A PRIVATELY printed volume has just been
issued under the editorship of Mr. James
Croston, of Manchester, author of ‘On Foot
through the Peak.’ Tt is ¢ A History of the
Ancient Hall of Samlesbury, in Lancashire,’
with an account of its early possessors, and
particulars relating to the more recent descent
of the manor, Samlesbury is a picturesque
old mansion, the residence of Mr. William
Harrison, whose taste has rendered it an
object of much interest apart from the old
associations connected with it ; it dates from
the time of Edward the Third. The book in
question is handsomely printed, and the illus-
trations are artistically executed.

M. Hexr1 BoRDIER, of the National Library,
Paris, has lately utilized the important MSS.
relating to the French Protestant refugees,
preserved in the Lambeth Library, by making
copious extracts, with a view to the preparation
of the supplement of MM. Haag's work, ‘La
Trame Protestante.” M. Bordier has compiled,
with M. Charton, an illustrated History of
France, 2 vols., 1869, which, with other books,
he presented to the Lambeth Library.

WitH the close of the Session of Parliament
we receive the monthly list of Parliamentary
Papers for July. It contains few of general
interest. The Reports and Papers are seventy-
two in- number, and all for the current year,
8o that arrears for the first time are made up.
Bills are sixty-eight in number, and Papers by
Command thirty-one. Of these the most
voluminous is the Second Report of the
Friendly and Building Societies Commission,
with evidence, costing six shillings and eight-
pence. There is also the Report of the Meteoro-
logical Committee of the Royal Society for
1871, the third of the Commercial Reports
from H.M. Secretaries of Embassy and Lega-
tion, and a Report as to Trade-Marks in Foreign
Countries. The Papersrelating to the Direction
and Management of Kew Gardens are among
the Reports and Papers, and we blush for the
effect which their perusal is calculated to
produce, especially among the cultured classes
on the Continent.

Dg. ZupiTzA, Professor of North Germanic
Philology at the University of Vienna, and
editor of several Middle High German
poems, &c., is engaged in preparing an edition
of the Early English romance of Guy of
Warwick, and has, for that purpose, consulted
the Advocates’ Library of Edinburgh and the
various libraries of the University of Cam-
bridge. He is also preparing a most valuable
auxiliary for Eddaic students, in the shape of
an exhaustive glossary to the poetic or older
Edda of Seeniund Sigfusson.

Mg, Roacn Sumith, writing tc us with
reference to the announcement in our last
number of a continuation of his ¢ Collectanea
Antiqua,’ says, “I do not think I should be
warranted, in justice to the subscribers, in
reprinting the six volumes ; but I contemplate
writing a copious review of the whole, which

.observatiol

will include the progress of archaology to the
present time.”

TaE Figaro announces that a new drama,
by M. Victor Hugo, will be finished before the
winter.

Ix addition to the Monthyon Prizes awarded
by the French Académie already mentioned,
three prizes of 1,500 francs were given to
M. Faure, for his work on ¢ Antoine de Laval et
les Ecrivains Bourbonnais de son Temps,’'—to
M. Imbert de Saint-Amand, for a work entitled
¢L’Abbé Deguerry, Curé de la Madeleine,'—
and to M. Delpit, for a collection of poems en-
titled ¢ L'Invasion.’

IN our paragraph on the manuscripts of the
Canterbury Tales last week, we gave the
wrong name to the type of MS. from which
the Hengwrt MS. was filled in: it should
have been Corpus, and not Harleian.

—

SOIENCE

——

BRITISH ASSOCIATION.

8xcrioN A.—MATHEMATICAL AND PHYSICAL
SCIENCE.

President—Warren De La Rue.
Vice-Presidents—Prof. G. O. Foster. Pl;f. P. Fuller, Pg }&Glgtluh&
W. Spottiswoode, 8ir W. Thomson, 8ir O. Wheatatone.
Secretariss—Prof. W. K. %H%J.W.LGMM,ML&

Committes—A. Bennett, G. Bontemps, Prof. Crum Brown, H. Clandet»

Erof. Clifton, B. Créesley, - Prof, . Croull (3 Prof-
Everett. W. l'onvlallo'.' G. Forbes, Prof. G? er, J. P. Gassiot
Dr. J. H. G W. H Prof. Hil"

Dr. J. Hopkinson, Rev rnﬂw'l' n.;!'l Ladd. Br Cay

§iisioar: Don Arsarg 3o Marocaria, O W, Mereifeld, Viee Admizel

E. Omnaénnfy.s Prof. B.anklno. Adngnﬁl %‘:lk Lg_la'-OoL A.
. J. 0DS, AL er, .

e Wilitamaon Frof. O ¥ Fensse, i cabam,

THURSDAY.

The PRESIDENT by stating that he had
chosen as the principal subject of his address
Astronomical Photography. That the transit of
Venus would be recorded by photography might
be regarded as certain, as preparations for ob(ainu?

hotographic records were being made in England,
g‘mn‘d ce, uasiatha:;df the United Stwgs. It was
vantageous, therefore, to ascertain the compara-
tive advan of the photographic and the direct
methods. The speaker then referred
to the results obtained by the late Prof Bond,
at Harvard College Observatory, where stellar pho-
tography had been used for some time, to Mr.
Rautherford’s recent reproductions of stars by pho-
tography, and the opinions of Mr. Asaph Hull on
the value of the photographic method. With
regard to contact observations, Mr. De La Rue
conceded that there will attach to the record of
the internal contact a certainamount of uncertainty,
although not so great as that which affects optical
observation. The photograph which first shows con-
tact may gosaibly not be that taken when the thread
of light between Venus and the sun’s disc is first
completed, but the first taken after it has become
thick enough to be shown on the plate; and this
thickness is somewhat dependent on incidental
circumstances—for example, a haziness of the sky,
which, althoughalmostimperceptible, yetdiminishes
the actinic brilliancy of tﬂe sun, and might render
the phomTphic image of the small extent of the
limb which is concerned in the phenomenon too
faint for future measurements. The speaker then
discussed the danger of optical distortion, and the
ways of obviating it.

r. De La Rue proceeded to point out what had
been effected by solar photography. He said, it
will be recollected that in 1860, for the first time,
the solar origin of the prominences was placed
beyoad donbt solely by photography, which pre-
served a faithful record of the moon’s motion in
relation to these protuberances. The problem of
the solar origin of that portion of the corona which
extends more than a million of miles beyond the
body of the sun, has been, by the photographic
observations of Col. Tennant and Lord Lindsay
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in 1871, et finally at rest, after having been the
subject of & great amount of discussion for some

The 8 pic discovery, in 1869, of the
mnow famous green line, 1474 K, demonstrated un-
doubtedly the self-luminosity, and hence the solar
origin of part of the corona. The observations of
1871 have proved hydrogen to be also an essential
constituent of the ¢ coronal atmosphere,” as
Janssen proposes to call it,—hydrogen at a lower
d¢emperature and density, of course, than in the
- <hromosphere. - Janssen was further so fortunate
as to catch glimpees of some of the dark lines of
the solar spectrum in the coronal light—an obser-
wvation which goes far to show that in the upper
atmosphere of the sun there are also solid or liquid
particles, like smoke or cloud, which reflect the
sunlight from below. The speaker then referred to
many problems, as yet unsolved, connected with
the oorona, and to the aid for their settlement
afforded by photography.

In oonnexion with the solution of the most
prominent questions connected with the solar
-<envelopes, he alluded to a u}:?nt conclusively de-
cided during the last annular eclipse of the sun,
observed by Mr. Pogson, on the 6th of June of
this year,as described by him in a letter to Sir
George B. Airy. In 1870, Prof. Young was the
first to obeerve the reversal of the Frauenhofer
lines in the stratum closest to the sun. Now, in
1871, doubts were thrown upon the subject. It
appears that the reversed lines seem to have been
matisfactorily observed by Capt. Maclear at Bekul,
Col. Tennant at Dodabetta, and Capt. Fyers at
Jaffna. The observations of Pringle at Bekul, Res-

ighi at Paodoxottah, and Pogson at Avenashi, were
300!780], while Moeely at Trincomalee saw nothing
of this reversal, which is, according to all accounts,
& most striking phenomenon, although of very short
duration. Mr. yer missed it by an accidental
derangement of the telescope. The reversal and
the physical deductions from it are placed beyond
doubt f; Mr. Pogson’s observations of the annular
eclipse on June 6th. At the first internal contact,

just after a peep in the finder had shown the moon’s
imb ligh upulz the corona, he saw all the dark
limos reversed bright, but for less than two

seconds. The sight of beauty above all was, how-
ever, the reversion of the lines at the breaking-up
of the limb. The duration was astonishing—five
40 seven seconds ; and the fading-out was gradual,
not momentary.
After mentioning the promising attempt which
has been made by Prof. Young to photograph the
rotuberances of the sun in ordinary daylight,
. De La Rue pointed out some cases where pho-
tography has failed. Nebule and comets have
Bot yet been brought within the grasp of this art ;
although, perhaps, no branch of astronomy would
gain more if we should hereafter su in ex-
tending to these bodies that mode of obeerving
them. There is theoretically, and even practi-
cally, ne real limit to the sensitiveness of a plate.
Similar] mlf with reference to planets great difficul-
ties still exist, which must be overcome before
their phases and physical features can be recorded
to some purpose by photography ; yet there is
great hope that the difliculties may be ultimately
surmounted. The main obetacle to success arises
from atmeepheric currents, which are continually
altering the position of the image on the sensitive
plate ; the structure of the sensitive film is also
an interfering cause for such small objects. A
photograph taken at Cranford of the occultation
of Satarn by the moon some time ago exhibits
the ring of the planet in a manner which holds
out some promise for the future. The moon,
on the other hand, has been successfully pho-
; but no use has hitherto been made
of hotographs for the purposes of measure-
ment. The photographs of the moon are free from
distortion, and offer, therefore, material of value
as the basis of a selenographic map of absolute
trustworthiness, and also for the solution of the
blem of the moon’s physical libration. Mr.
ry, Director of the Observatory of Melbourne,
has sent over an enlargement of a lunar ﬂowgnph
taken with the Great Melbourne T. pe, in

which the primary image is 3/ inches in diameter.
Such lunar negatives would be admirably adapted
for working out the problem of the physical
libration, and also for fundamental measurements
for a selenograghic map ; the more minute details
however, would have to be supplied by eye-obser-
vations, as the best photogmpE fails to depict all
that the eye sees with the help of optical appliances.
On the other hand, selenographic positions would
be afforded more free from error than those to be
obtained by direct micrometrical measurements.
Mr. De La Rue then mentioned the more recent
work of Dr. Huggins. Dr. Huggins's results
support, in a somewhat striking manner, the views
which Mr. Proctor has been urging respecting the
distribation of the stars in space.

Passing to the subject of comets, Mr. De La
Rue gave an explanation of Prof. Zollner's views—
a theory which, he said, acquired an additional
interest from Schiaparelli’s discovery of the identity
of the paths of certain comets with great meteor-
streams, since the meteoric masses must inevitably
be converted into vapour on approaching the sun,
with exhibition of the characteristic appearances of
the comets. The intimate connexion of plane
configuration and solar spots, of the latter and
terrestrial maEnet.izm and auroral phenomena,
must, the speaker proceeded, tend to establish also
a connexion between solar spots and solar radia-
tion. It is demonstrated by the researches of
Piazzi Smyth, Stone, and Cleveland Abbe, that
there is a connexion between the amount of heat
received from the sun and the prevalence of spots
—a result clearly in harmony with those derived
from recent investigations into the nature of the
solar atmosphere. Further, in a paper by Mr.
Meldrum, of Mauritius, to be read during the
Meeting, most remarkable evidence is given on
the close connexion of these phenomena. It
appears that the cyclones of the Indian Ocean
have a periodicity corresponding with the sun-
spot periodicity ; so that if an observer in
another planet could see and measure the sun-
spots and cyclones (earth-spots), he would find a
close harmony between them. Such a connexion
will probably be found to exist over the globe
generally; but with reference to the Indian Ocean,
it may be stated, as a matter of fact, from Mr.
Meldrum’s discussion of twenty-five years’ obser-
vations, that in the area lying between the equator
and 25° south latitude, and between 40° and 110°
east longitude, the frequency of cyclones has
varied during that 1‘feriod directly as the amount
of sun-spots. Mr. Meldrum, in order to place the
deductions on a still broader foundation, proriuoaes
to investigate these laws on a plan perfectly in
agreement with the method of determining the
areas of solar disturbances, the results of which
have been published from time to time during the
last ten years. Moreover, the observations on the
periodic changes of Jﬁpiter’s appearance, and
the observations of Mr. Baxendell, that the
convection-currents of our earth vary according to
the sun-spot period—all these results, seemingly
solitary, bnt truly in mysterious harmony,

int to the absolute necessity for estal
ishing constant photographic records of solar
and terrestrial phenomena all over the world.
There is every hope of the photographic method
as applied to sun-observations being joined to the
work of the Greenwich Observatory ; but what is
further wanted is the erection of instruments for
photographic records and of spectroscopes in a
number of obeervatories throughout the world, so
a8 to obtain daily records of the sun and to observe
magnetical and meteorological phenomena con-
tinuously in connexion with solar activity. Meteor-
ological observation is storing up useful facts; but
they can only be dealt with effectually if investi-
gated in close parallelism with other cosmical
phenomena. The time has really come, not only
for relieving private obervers from the systematic
observation of solar phenomena, but for drawing
close ties between scattered scientific obser-
vations, 8o as to let one grand scheme embrace the
whole ; and no method seems to be so well adapted
to bring about this great achievement as the

method of photographing the phenomena of nature
which in its very principle carries with it all
extinction of individual bias.

Col. STRANGE, in moving a vote of thanks, com-
plimented the President on his success in renderin
photography available for purposes of astronomica
measurement, and thus accomplishing what the
most eminent astronomers had believed to be impos-
sible.—Sir W. THOMSON, in seconding the motion,
faued some remarks on Zollner’s theory of comets.

t reminded him forcibly of a discussion which
took place at a meeting of workmen at Millwall
One of them brought forward a glass tube, drew
an iron wire through it, and laid it down, and
after a few minutes the glass tube cracked. This
is a curious phenomenon, and not easily explained.
A discussion took place as to its cause, ans many
explanations were proposed ; but the conclusion
finally adopted was that it was electrical. Omne
tgnotum pro electrico expresses the whole founda-
tion of Zollner's theory. .

The ‘ Report of the Eclipse Committee,” by Mr.
Lockyer and Dr. THoMSON, was then read.—In
response to the request of the British Association,
the Government had given 2,000l. to aid in the
work. The Melbourne Expedition failed from
bad weather, but the Indian Expedition was
successful. The observers selected various stations
in Southern India along the line of totality, and
at one place only was the eclipse obscured by
clouds. It was demonstrated that hydrogen exists
at 8 or 10' at least above the sun. It was also
proved that there was strong radial polarization of
the corona. Some photographs were taken, chiefl
at the expense of Lord Lindsay, and these prov
the corona to be higher than seen by the spectro-
800)

rof. CLIFFORD explained that the radial
polarization settles the fact of there being floating
clouds of solid or liquid matter in the corona.

The ‘Report on Lunar Objects suspected of

’ was read by Mr. BIRT. — As the last
Report dealt with the observations of the spots on
the floor of the Crater Plato, from which it ap
that changes within the area of the crater had been
in progress during the two years of observation, so
the Report presented to this meeting dealt with the
observations of the streaks and the colour of the
floor. The principal result of the second discussion
appeared to be that changes in the apgennnce and
luminosity of the streaks had been detected, and
these changes were of such a character that they
could not be referred to changes of illumination,
but depended upon some agency connected with
the moon itself, while the colour of the floor was
found to vary as the sun ascended in the lunar
heavens, being darkest with the greatest solar alti-
tude. The Report was accompanied with curves
from which the relation of the sun’s altitude to the
various degrees of tint observed on the floor as of
cause and effect was readily deducible. These
Reports on the appearances of the spots and streaks
incEgate the strong probability that if further
observations are undertaken, definite changes of
an interesting character on the moon’s surface are
likely to be discovered.

A paper, by Mr. ‘A. SCHUSTER, of Owens College,
‘On the Spectrum of Hydrogen, described obser-
vations, the result of which was to confirm Ang-
strom’s view, that the so-called second spectrum of
hydrogen is due to the presence of imgurit.ieg
such as the effluvium from the tubes, and grease
from the greased stoppers.

Mr. G. Forges, son of the late Principal J. D.
Forbes, read a paper ‘ On Astronomical Refraction,’
the object of which was to prove the necessity of
applying a correction for the barometric difference
between the place of observation, and places in
the direction of the star whose zenith distance is
observed. If these places have a higher barometer
than the place of observation, the amount of re-
fraction will be increased. This result may be
arrived at, either by supposing a homogeneous
atmosphere, whose height at any place is given by
the barometer, or by supposing a plane of
density drawn through the place of observation,
and supposing the refraction to be that due to
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altitude above this plane instead of above a hori-
zontal plane.
FRIDAY.

A paper, by the Hon. J. W. Srrutr, ‘On the
Application of Photography to Copy Diffraction
Gratings,” described the successful attempts of the
author to produce copies of a grating by Nobert
an inch square. They are taken by putting a dry
tannin plate of worked glass in contact with the
original. In this way excellent gratings can be
produced at a price of 10s., whereas the price of
the original was 20.. Several of the gratings thus
obtained, having 3,000 lines to the inch, were
exhibited by Mr. Ladd in the Section, and also
at the Soirée, on Thursday evening, one of them
being mounted in a spectroscope, so as to serve
the purpose of a prism. Diffraction spectra have
the advantage of giving always the same relative
distances between the fixed lines, but are greatly
inferior to prismatic spectra in brightness.

Mr. T. GAFFIELD, of Boston, U.S., read a paper
‘On the Action of Sunlight on Colourless and
Coloured Glass.' —He showed that most samples
of glass, especially those containing manganese,
become coloured more or less by the action of
light, and referred to the fact that the glass in the
stained-glass windows of cathedrals bhas changed
somewhat from the original colours : these colours,
however, could be restored by subjecting the glass
to the action of heat.

M. BoxTEMPs 8aid that he had found glass con-
taining manganese useless for lighthouse lenses,
but that glass containing lead did not change colour.
~—Mr. V&nmun said that traces of carbon would
colour glass, but the mixture of a little nitre with
the materials would get rid of this colouration.
He believed Mr. Gaffield’s discovery of the restora-
tion of the original colour by heat to be new.

Dr. HopriNsoN read a paper ‘On a Nautical
Photometer’—It consisted of a pair of Nicol's
grisms, mounted in a tube, and the Intensity of the

istant feeble light was deduced from the amount
of rotation of one of the prisms necessary to
quench it.

A paper, by Prof. J. ToMsox, was read, entitled
‘Relations between the Gaseous, the Liquid, and
the Solid States of Matter’—One of its most
prominent points referred to the condition of
water in contact with steam at temperatures below
the normal freezing point. The author maintained
that the pressure of the steam in such circumstances
was greater than the pressure of steam in contact
with ice at the same temperature, and gave an
elaborate demonstration, based on the impossibility
of creating energy.

8rcrion B.—CHEMICAL SCIENCE.
President—Dr. J. H. Gladstone.

Vice-Presidewte—F. A. Abel, Dr. Crum Brown, Prof. Wil
Dr. J. H. Gilbert, Bir B. Brodie, Bart., Prof. G. C. Foster.

Secretarics—Dr. Mills, W. C. Roberts, Dr. W. J. Ruseell, Dr. T. Wood.

Committes—A. H. Allen, Dr. J. Attfield, G. Bishop, H. B. Brady, A"
Cram Brown, W. Lant Ci r, M. Carteighe, Dr. W. Corfleld’
Dr. C. Calvert, H. Deane, J. Dewar, Warren La Rue, Dr. J-
Baker Ed leteh st # H

. F. Marreco, H. Matthews, Prof. Marooe, H.
icholls, A. Oppenheim, W. H. Perkin, Dr. B. H. Paul, H. D.
Pochin, Dr. Price, Prof. Victor Vou Richter, G. F. Rodwell, G. F.
Bchacht, W. W. Stoddart, F. Sutton, J. Smyth, E. C. C. Stanford,
R. D. 8ilva, Dr. E. 8mith. T. E. Thorpe, A. Tribe, J. Williams,
C. R. A. Wright, Prof. Wayne, W. Weldon, C. J. Woodward,
J. A. Wankiyn.

Edwards, A. 3 . P . Han*
burn,'év. AE. Heathfleld, D'r. G. D. Loogstaff, G.‘]umoinc. Dr.J. W.
al 0

THURSDAY.

Dr. GLADSTONE, in his opening address, dwelt
upon the importance of Chemistry as a branch of
science. He regretted that original chemical
research was neglected in England in favour of

ractical inventions, and that little was done by

h endowments to promote the progress of the

science. He dwelt on the good example set by
Mr. Lawes in this respect.

The business of the Section commenced with
the reading of the ‘ Report of the Committee for
Investigating the Chemical Constitution and Opti-
cal Properties of Essential Oils used for Perfumes,’
which elicited some discussion, in which Mr. D.
HANBURY pointed out the necessity of obtaining
precise information respecting the origin of the
oils used for the experiments. It is extremely
rare to meet with perfectly genuine samples of
many of the essential oils, and their chemical and

ical rties must be largelyinfluenced by the
Ettyl:lre omgeoils used in th:rgophistiwﬁon. ven
the oils prepared from the same plant exhibited
marked differences when unmixed with foreign
oils. The Rep;art, Dtho “t;hemicalaporﬁonl of Whi::l
was prepared by Dr. Wright, the purely opti
portion by the President, Dr. thone, was of
a purely technical character, but the results were
considered of sufficient scientific interest to war-
rant the Committee requesting a countinuance of
the grant.

Prof. MaLrer (of Virgimis, U.S,) exhibited
some fine specimens of fused arsenic, obtained
by fusing this body under pressure. The fact that
arsenic can be thus fused has been shown
by Landolt and Bettendorf, who have investigated
the physical properties of the metalloid. The
tubes in which the arsenic was fused were modified
in & remarkable manner by the action of the sand
in which they were heated, and Dr. Mallet threw
out the suggestion that the study of the manner in
which the aggregation of the siliceous particles
was brought about might throw light upon the
formation of sandstones. Prof. ¢t also exhi-
bited two knife-blades forged from meteoric iron.
The character of the forging was remarkably
modified by preliminary heating. The original
meteorite could be readily obtained in the form of
a perfect blade, but on heating the body s» vacuo,
50 a8 to expel the occluded gases, the metal could
only be forged with extreme care. The alteration
in the physical character of the blade was generally
ascribed, in the discussion which ensued, to an
alteration in the schreberite, or phosphide of
michel-iron, contained in the body.

Mr. W. C. RoBerTs (Chemist of the Mint) read
a short r, illustrated to the Section by a carve
showing the very constant compoeition of the
alloy used in the present gold coinage of this
eounb:;y. The divergence from the standard pre-
scribed by law is remarkably slight.

Mr. W. L. CARPENTER made a short commuai-
cation ‘On the Methods of collecting Samples of
Deep-Sea Water” He described the various
difficulties in the use of the present processes, of
which he had had experience in the recent dredg-
ing expeditions.

‘ol;:o 5 (;::y‘ed Baom d&ilnl::d the method about

em in Expedition, and
stated that it bad been found tge;orkpl:dﬁsﬁda-ily
under the conditions in which it had hitherto been
tried : experience in deep-ses work must prove
whether it was generally serviceable.

Prof. THORPE exhibited a modification of a
new fill-pump, recently described by Mendelejeff,
which promises to come into general use in labo-
ratories. It is based upon the principle of the
hydraulic ram. It consists of a tube about 3 feet
in length, fitted with a side tube containing a
small valve, and leading to the vessel to be ex-
bausted. The upper end of the longer tube is cut
off slantwise, and is connected, by means of a
moderately flexible tube, with a water supply.
As the water flows the flexible tube rapidly pul-
sates, and the valve in the side tube rapidly opens
and shuts. The instrument exhausts very quickly :
by means of it a vacuum, equivalent to 0°7 maétre,
may be readily obtained. As the instrument re-
quires no alteration in the arrangements of a
laboratory, and is cheap and portable, it will pro-
bably be of general service.

A short discussion followed the reading of a
%aper, communicated by Dr. Morrart, ‘On the

esults of Observations made by the Tube Ozon-
ometer’—The members of the Section very
generally condemned the use of potassium iodide
paper as a means of registration, but no useful
facts were elicited as to any better methods of
using the liberation of iodine as the basis of a
quantitative method.

Mr. Woopwarp exhibited a simple and cheap
modification of Hofmann’s apparatus for showing
the elec\trolysis of water.

FRIDAY.

Prof. G.C. FosTgR presented the * Report of the
Committee appointed to investigate the Trust-

worthinese of Siemens’ Elctrical Pyrometer.’—The
Committee had mainly Confined themselves to the
determination of the cons of the resistance
in the platinum coil, and it was found that only
after repeated heating was the resistance constant.
As it is eontemplated to make some further modi-

fication in the s, the re-appointmenat of
the Committee was recommended.

Prof. WiLLIAME0X summarized the main state-
ments contained in the ‘ Report of the Committee
for Superinteading the Monthly on the
Progress of Chemistry.'—The work of the Chemical
Society in furthering the diffusion of chemioal
knowledge, by the publication of their series of
abetracts of chemieal and physical memoirs pub-
was. gonseally appreciatod by the meoting. . Prof
was y a i y the meeting. Pro
Williamson gave the cheering assurance that the-
work was already a fixed institution, and would
doubtless, in a very few years, become self-sup-
porting. In the mean time it would be necessary
to request the Association to continue their grant.
of 100l to supplement the fands already at the
di of the Chemical Society.

r. DEwAR ;nadﬁ:a a comﬁm;n]\liu;‘lt‘.ian ‘On the-
Specific Heat o ies at Hi emperatures,
with icular Reference to that of Carbon,”
which he showed, from the results of a very care-
fully-conducted series of experiments, increased
in & very rapid manner with the increment of
temperature. His obeervations were made at the
temperature of boiling zinc, and of the oxybydrogen
blowpipe. The temperature of the former he-
found to be 1040° C., that of the latter, by the
method of Pouillet and Deville and Troost, to be
2200°C. The discrepancy between this result
and that obtained by Bunsen (2800° C.) for this
temperatare, was doubtless due to the differense-
of preesure under which the combination of the
mixed gases oocurred. From these determinations.
of the specific heat of carbon, and of the amount
of heat evolved in the union of carbon and oxygen
to produce the two oxides of caxbon, with an as-
samption respecting the latent heat of carbonm,
Mr. Dewar concluded that the boiling-point of
carbon oould not exceed 8000° C.

The PrEsIDENT briefly summarized the remll::
ocontained in a paper prepared in conjunction wi
Mr. Tribe, ‘On the &[numl Helpfulness of Che-
mical Affinity, Heat and Electricity, in producing
the Decomposition of Water! He commenced by
remarking on the differences observed in the beha-
viour of various metals towards water, and he
roughly olassified them in accordance with their
power of decomposition. He showed that zinc, for
example, which, when perfectly free from foreign
metals, is entirely without action on water when.
brought into contact with copper, which is even
further removed in the classification from those
metals which eliminate hydrogen, causes, at ordi-
nary temperatures, a very sensible decomposition
of water, but that, as the temperature increases,
the rate of decomposition is very rapidly a
mented, nearly 500 cubic centimétres of perfectly
pure bydrogen being evolved, in presence of an
exoceas of the metals, in the course of one hour.
The reaction will doubtless admit of generul appli-
cation, and will be especially serviceable in various
processes of reduction, both in amalytical and
general chemistry.

Mr. WELDON gave an account of his method of
prepering chlorine on a large scale by the decom-
position of manganite of magnesium. A compound
of magnesium and manganeee chlorides is obtained
by meutralizing carefully the ordinary chloxide of
manganese liquor by Greek stome, concensrating
the liquid nuntil its temperature is about 300° F.,
and evaporating to drynees in a blind farnace, in
which the residue, piled up in thin cakes, is
heated in a current of air. A mixture of chlorine
and hydrochloric acid is thus ebtained, and man-
ganite of nagnesium is reproduced. DBy the
reaction of hydrochloric acid u‘ron this compownd,
chlorine and the double chlorides are reproduced,
and these double ehlorides may again be shut up,
and thws the process rendered continwous—

definite quantity of mangenese and magwesinm
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eing able to eliminate an indefinite amount of
chlorine frem hydroohloric acid.

SATURDAY.
The Section did not sit.

S8sorron C.—GEOLOGY.
President—R. A. O. Godwin-Austen.

Presidents—T. Davideon, Prof. P. M. Duncan, . T. Wiltehire,
Vo TProl. J. Phillips, J. Pm?wlch. Ber.
Secretarics—H, Woodward, L. C. Miall, G. Booi, W. Topley.
Commiltes—Dr. Adam, J. . W. Dr. Oollingwood,
Pret. W. M- Corleld, Rev. W, B Cromkey, W, Boyd Dawkina Prof’
. Dewalque, J. Evans, Prof. J. Hall, Capt. Douglas Galton, Prof.
@ﬁ Prof. Hébert, H. Hioks, J. HMD.J. g*x. Hi

W. Sanders, w w. 'sgidm,'
Tristram,
Woodatr T Wyais? 1 ett,

i P hE
Rev BB Winweod, B Wood, J. W.
There was generally a attendanoe in this
Soring. the soadiog of the more imornt papems:
i ing of more important 8
©Of the foreign visitors who were invited to the
Aseociation Meeting this year, we noticed that
‘M. Hébert, M. A. Gaudry, and Prof. J. Hall, of
New York, frequently attended this Section, where
they were cordially received.

THURSDAY.

The meeting opened with an address from the
Presidens, Mr. R. A. C. GopWIN-AUSTEN, of which
-we here give an abstract:— It might perhaps
be a fitting preliminary to the local comemunica-
tins_vhich wanin expect in the oourudofthis

eeting, ghould I here give a summary of what
has heenf aghhe:dy ug:ne m;tfh Emfmnoe z‘ the
geology o south-east ngland ; t to
many who meet now in this Section very much
of sach a survey would be familiar. Instead of
this, I propese to call attention to what is the

inr feature of our local geology—namely, its
. t Wealden formation,—the product of that vast
or sound which, at a time before a particle of
the chalk hills of Sussex had been formed, covered
.an area larger than the whole of the south-east of
thiis island. What I shall endetvourtotgdpnt belo:he
you—e point not generally understood—is wi
reference to the place of formations akin to our
‘Wealden in the reoords of past time, to enable you
to realize what were then the ical con-
ditions of the northern hemisphere, what the dis-
tribution and extent of other areas of fresh water,
the equivalents of our Wealden.

‘When a general view is taken of the successive
physiographical conditions of bygone geological

i which all represent distinct i of
past time and are all the products of purely marine
-eonditions, we see that what is at present terrestrial
surface was at those times to a great extent covered
by water, and that the great geological formations
are merely old sea-beds.

On a projection of the northern hemisphere, we
see that at those times the area of water exceeded
what it is at present : at each of these great periods
the northern hemisphere must have presented
just such a preponderance of water asthe southern
mi:thcedoesatpreeent; and it is further to be

vemarked how closely the area of one period of

morthern geolznml submergence corresponds with
the others, as the Nummulitic with the Cretaceous,
and the Cretaceous with the Jurassic. Whatever
the onuse, there is to be seen in this a recurrence of
tike conditions at enormously long intervals of time,
If next the internal evidence to be derived from
these Mesozoic formations be taken, we arrive at
the result familiar to most geologists, that each,
‘when moet complete, presents a like order of change
from its older to its newer portions.

With respect to none of these marine geological
{armations is there any indication whatever that
one passed into, or was in continuous sequence
with, another, either stratigraphically or geologi-
aally ; on the contrary, wherever there is apparent
oontinuity, either upwards or downwards, it is by

or tramsition from one set of cenditions to
another wholly different. The purely marime Upper
Silarian beds of the Welsh border are followed
confermably by the Old Red Samdstone, which
lest is now uaiversally acoepted as a lacwstrine

formation, the place of which, in time, was inter-
mediate between the middle Palwozoic group and
the upper or Carboniferous, which commenced
with tge so-called “Devonian.” The positions and
extent of the *“ Old Red” lacustrine beds in all
S:rt.s of the British Islands indicate, even at this

y, to what extent Silurian sea-bed had become
terrestrial surface, to which the lacustrine basins
were subordinate.

These evidences of successive physical conditions
over the northern hemisphere indicate an order of
recurrence of corresponding conditions, and, as
already noticed, of a progress of change which, in
the course of each period, came about in a corre-
sponding order. Great periods, during which wide
marine conditions prevailed, alternated with others
of wide terrestrial surfaces. The marine periods,
as we measure them by the products of the agents
which seas and oceans call into action, must have
been of vast duration. In like manner we may
feel assured that the great freshwater formations
are not, as some geologists have supposed them,
mere subordinate parts of the great marine groups,
as our “ Wealden ” of the “ Cretaceous,” but rather
true intermediate groups, of equal geological value
with them in the estimate of past time.

The freshwater strata, known as the Wealden
extend for seventy miles from east to west, and
with a breadth from north to south of thirty-five
miles. Over the whole of this area the freshwater
depositions attain a great thickness; the lower
aanec:f group may be taken at 800 feet, and the
Weald clay at 450 feet at least.

To realize the conditions under which these
accumulations were formed, the now upraised cen-
tral sandstone ranges must be put back to their
original horizontal position, and the whole series
wmust be ed as the infilling by freshwater
rivers of what was an ares of depression with
reference to the terrestrial surface of the time.
In a northerly direction, several sections about
Oxford, of thirty miles, show Purbeck beds and
freshwater ferruginous sands passing beneath Cre-
taceous beds.

These are indications that changes in the area
surrounding the Wealden formation took place in
the (Progress of that series ; the lower and earlier
sandy deposits indicate only inconsiderable depths
of water. Yet the vertical thickness of the series
may be estimated at nearly 2,000 feet : for that
area, at least, progressive depression must have
been going on, but not uninterruptedly.

Such changes as these seem to imply change in
the physical geography of the land region to which
this great freshwater area was subordinate—such,
for instance, as would give rise to larger rivers,
greater inflax of fresh waters, and stronger currents.

The sucocessive conditions indicated by the great
Wealden group as a whole are, for the first s
that of an extensive shallow lake, or sound, at
sea-level of the time, the inflowing waters to which
were largely charged with lime derived from the
surface of Portland Oolite, from which they came.
This is the Purbeck stage, which commenced with
a long period of purely fresh water conditions.
Brackish water conditions followed, with a change
of Fauna. Mollusca, such as Corbula, Cardium,
Modiola, Rissos, appear, presenting, as was ob-
served by the late dwarg Forbes, the change of
character which the Caspian Sea molluscs have at
present in adapting themselves to brackish water.

During the Middle Purbeck series the alterna-
tions from fresh to brackish water conditions
were fre(}uent and apparently of short duration,
till finally it was closed as it commenced by a
thick set of purely freshwater depositions.

The changes in the Purbeck series are readily
accounted for, by reference to areas of water such
as occur on the American coast at present, and
which may be salt or brackish, according to the
extent to which the sea-waters are excluded by
sand-bars from mixing with the fresh waters flow-
ing from the land. The south and east coast-line
of our Wealden lake must be looked for beyond
the area of our island.

In the Boulonnais there occur ferruginous sands
like those of Shotover, full of freshwater shells

(Unio) overlying Purbeck Iimestone, and passing
beneath the éretaceous formation, just as happens
in this country. These Wealden beds are not
now of any considerable thickness, having been
reduced by the denudation of the district. They
are 80 mixed up with pebble-beds in places as
clearly to indicate a marginal line, which may
safely be placed to the north of the Boulonnais
denudation. These beds were formed beneath the
waters of the same lake as our own.

Sixty miles to the south of the Boulonnais is a
distriot known as the Pays de Bray, which is an
elliptical valley of elevation and denudation, like
our own Wealden on a small scale, extending from
Beauvais to Neunfchatel, a distance of forty-five
miles. In this denudation the loweat beds exposed
belong to the marine Jurassic series (Portland
Kimmeridge). Next above the Portland stone is
a Wealden formation.

Neufchatel is seventy miles south of Boulogne ;
the Wealden beds, as we have seen, indicate that
the series extended southwards from Marquise ;
and it is no unreasonable supposition that the
deposits of the Pays de Bray were formed under
the waters of the same lake a8 were those of our
own Wealden. .

Such, then, were the dimensions of the Wealden
lake or sound. It extended from parts of
Buckingham on the north, half across the English
Channel on the south, a breadth of 160 miles ; in
the contrary direction it reached from Wiltshire
far into France, beyond Beauvais for 250 miles.

Inanother of France, Département del’Aube,
M. Cornuel described a fluvio-lacustrine for-
mation between the Jurassic and Cretaceous
formations at Vassy, containing Iguanodon, several
species of Unio and Planorbes. The lacustrine
formation at Cimey is in a corresponding geological
position.

In the Jura, the Portland beds are followed by
hard bluish marls, calcareous marls, and um,
the whole very like our Purbeck series. These
lacustrine formations are interesting, as they seem
to show the existence of a chain of lakes stretchin
across France into Switzerland for 260 miles, wi

a general direction parallel to the axis of Artois,
and thus connected as part of one great lake-
system with our Wealden.

In France, Département desDeux Charentes, some
350 miles due south of our Sussex coast, there occurs
a great freshwater formation in intermediate posi-
tion between the Portland Oolite, and what were

"then the lowest beds of the Cretaceous series.

This formation has engaged the attention of
many French geologists, more sarticuhrly of
M. Coquand, who has determined its age and
purely lacustrine character, and who puts it as
the equivalent of the Purbeck beds of England.
The feeders of this lake are more ea::l{
accounted for than in the case of our own Weal-
den. Such a lake would necessarily have received
all the streams desoending from the western slo

of a terrestrial surface of very ancient date, Bamely,
the granitic district of Central France.

In North Germany there is a well-exhibited
Wealden formation, extending from Bentheim by
Rheine, with a breadth from north to south of
twelve miles. From Ibbenhiisen it reaches on the
south side of the Triassic and Paleozoic axis of
Osnaburg for many miles. It is everywhere in an
intermediate position betwixt the Upper Jurassic
and Lower Cretaceous formations. On the north
of the axis it spreads for seventy miles to Minden,
certainly as far north as the Steinhuder Meer to
near Hanover, and as farsouth as the Hils district.
From west to east the ascertained extent of this
lake is upwards of 120 miles.

These large lacustrine areas imply that there
was at that time a corresponding extent of terres-
trial surface. There oocur over parts of Belgium
the remains of such a terrestrial condition of
surface beneath the lower Cretaceous beds there
(Tourtia), consisting of variegated sands and clays,
with much diﬂ'useg vegetable matter, and occa-
sionally with beds of lignite. Such surfaces can be
traced along the line of the Belgian coal-field
(Mons), and overlying parts of the Palzozoio
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series. Such-like evidence of terrestrial conditions
recur over a wide European area : such are the
sub-cretaceous beds of pisiform iron ore, of sub-aerial
origin, and the wide area over which freshwater
sands with Pterophyllum, Pecopteris, Cycadites,
&ec. of our Wealden are found.

Did time allow, I might call attention to the
results of the labours of the distinguished palseon-
tologists who have described the forms of life of
the Wealden period, both of animals and plants.
From them we know that crocodiles and chelo-
nians, referable to many genera, abounded in the
Wealden waters. These, with the Cycadee of the
land, sufficiently mark the temperature of that
time as being much higher than it is here at
present.  With respect to the numerous large
terrestrial Dinosaurs, it is observable that as yet
they are nearly all peculiar to our Wealden lake.
The relative level of this lake seems throughout
to have been such as to have admitted of easy
communication and interchange with the waters
of the sea; and this condition may serve to
account for some of the peculiarities which its
Fauna presents.

The first paper was by Prof. E. HuLr, ‘On the
Raised Beach of the North-East of Ireland.’'—The
author referred to the evidences of a very modern
raised beach, first appearing along the shores of
Dublin Bay, becoming more prominent, and rising
to a higher elevation, as it is traced northwards,
till, in the neighbourhood of the Giant’s Causeway
and Rathlin Island, it attains an elevation of about
twenty feet above the sea-level. The phenomena
along the shores of Antrim consist of gravel-beds,
with blanched shells of existing ies and rudely-
worked flint-flakes, which were first described by
the late Mr. Du Noyer. The caves, containing
bones of animals now extinct in this district, were
many years since described by Mr. Andrews and Dr.
Bryce. The whole of these littoral phenomena,
consisting of gravel-beaches, sea-caves, and sea-
stacks, the author considered to be referable to
one period of elevation, corresponding to that of
the well-marked “twenty-five feet raised beach”
of the coast of Scotland.

Prof. HARKNESS remarked, that the observations
of Prof. Hull and the officers of the Irish Geolo-
gical Survey were adding greatly to our knowledge
of the superficial geology of Ireland, and stated
that the beach described might also be traced in

laces along the west and south coasts of the island.
ﬁe did not see that the evidence of flint-flakes
alone was sufficient to justify the inference as to
the palwolithic age of this beach. Prof. Harkness
thought that the beach showed indications of vary-
ing level. He stated that many changes of level
had taken place since the formation of the beach
especially in a downward direction, as was indical
by the presence of peat-bogs, which were of a
subsequent age to the raised sea-beach, below the
present sea-level; and these subsequent depres-
sions did not seem to be equal in amount over the
area of Ireland.— Mr. PENGELLY had observed that,
where the coast was composed of hard rocks, there
are often found old beaches; but where the rocks
were soft, they did not often occur. Submarine
forests he regarded as more recent than raised
beaches, and these prove a submergence of more
than sixty feet. He further remarked that con-
temporary beaches were not necessarily all at the
same level, as we know that varying tides make
varying beaches.—The Rev. W. ROSSKEY re-
marked that on the west coast of Scotland there
is every variety of level of old beaches, and these
ertainly cannot represent only one period. He
insisted upon the necessity of following these
beaches inland where they range in that direction,
ind not confining ourselves to the coast.—Prof.
HuLy, in reply, said that old beaches often occur
where the rocks are soft. This is especially the
case with the twenty-five feet beach of the west
coast of Scotland, where caves and sea-stacks
abound along this line. The oscillations of level
which Ireland has undergone in recent times have
had their least development in the centre of Ire-
land. As we go to the north or the south, the
beaches rise in level; and Prof. Hull contended

that the low beaches of the central area are the
exact equivalents of the higher beaches of the north
and south, and these again of the well-marked
twenty-five feet beach of Scotland.

Mr. J. HoweLw followed with a paper ‘On the
Super-Cretaceous Formation in the lgzlghbourhood
of Brighton,’ in which these deposits were minutely
described, many of the author’s facts having been
obtained during recent excavations for draining
the town of Brighton. The deposits of this district
were classed by the author as follows, in ascending
order :—1, Chalk, with flint, upon the crests of the
hills and their abrupt descents; 2, Plastic clay
(lower eocene), constituting Furze Hill ; 3, Temple
field deposit, formed of the wrecks of the eocene
and chalk strata; 4, Brighton cliff formation,
Coombe rock or elephant bed, chiefly east of
Brighton (post-pliocene); 5, Brick earth, resting on

mbe rock or sand, the western parts of Brighton
and Hove (post-pliocene); 6, Silt of the Brighton
Valley (recent). These deposits were described in
detail ; and with regard to the second, or plastic
clay it was stated, “ the soil upon the South Downs
is generally but a few inches thick, yet, from the
fact that there are patches of rich loam several
feet in thickness interspersed with a few tertiary
bbles upon Seaford heights, Castle Hill, New-
aven, Chanctonbury, Cissbury, and many other
places, besides Greyweathers or Druid sandstone
scattered over the surface in every direction, we
are reasonably led to conclude that sub-aerial
and aqueous action have stripped these grand
old hills of the rich tertiary clays that once reposed
upon them.”

Mr. W. TorLEY's paper ‘ On the Sub-Wealden
Exploration’ was next taken. The author, who
had been requested to prepare an account of this
undertaking for the Section, first briefly described
the structare of the Wealden area, and the lines
along which the lowest-known beds were brought
to the surface. KEspecial reference was made to
the formations exposed along the London and
Brighton Railway ; and then the lowest rocks of
the Weald, the Ashburnbam beds, were more
minutely described. It was shown that a ridge of
paleozoic rock existed beneath the London basin,
the continuation of the axis of Artois ; and that
this axis is variable again in the West of England,
where we find the valuable coal-fields of Bristol
and South Wales. Along this axis in the East of
England there would probably lie productive

-fields, as Mr. Godwin-Austen had shown.
It was pointed out that there was very great
uncertainty as to the existence of coal-measures
beneath the Weald, although of the existence of
Paleozoic rocks beneath that area there could be
no doubt whatever. The depth at which these
old rocks would be reached might vary between
about 700 and 1,600 feet. It could hardly he
much less than the former, nor would it be likely
to exceed the latter. The author acknowledged
his indebtedness to the works of Mr. Godwin-
Austen, Mr. Prestwich, and other writers, for many
of the facts and inferences advanced.

Mr. GopwinN-AUSTEN then addressed the meeting.
He described the area of Western Europe over
which the old coal growths had spread, and
explained that our present coal-fields were but
small remnants of a vast deposit ; these had been

reserved in “ basins,” whilst the larger part had
geen entirely swept away. He traced the old axis
from the South of Ireland eastwards into Central
Europe, and stated that this was perbaps the most
remarkable line of disturbance known, as it could
be traced half round the globe. Through Belgium
and the North of France a large fault runs along
this axis, which cuts off the coal on the south,
whilst on the north the coal occurs in basins.
Carboniferous limestone had been found at a small
depth in the Pays de Bray,and somewhere between
this and the fault it is possible there may be coal.
He expressed his doubts as to there being produc-
tive coal-fields beneath the Weald,and cautioned his
hearers against being misled by newspaper reports
as to the exploration now commencing being one
in search of coal. Mr. H. Willett, with whom
the undertaking originated, had never given any

countenance to this ides ‘ his only object was to
explore the Sub-Wealden Rocks, whatever they
might be. Mr. Godwin-Austen felt confident that
the paleozoic rocks would be reached at a much
less depth than 1,600 feet.—Mr. H. WiLreT?, who
was loud}y hcheered by the met;ti:g, gave an
account of the origin and progress of the en i
and stated that nearly l}:9OOL had alrea;;rp br;:.;
subscribed.

The last paper read this day was one by Mr.
G. A. LEBOoUR, ‘On the Geological Distribution
of Goitre in England.” The author had earefully
collected a vast number of facts bearing upon this
subject, and this was a work of seme labour,
inasmuch as no information was given upon this
subject in the Registrar-General's Reports. He
traced in detail the distribution of this disease over
the various rock formations, noting that it was
common on the chalk (in places), on the carbon-
iferous limestone, and on the Hastings beds. Near
Speldhurst it was more common than elsewhere in
the Weald ; whilst Stoney Middleton enjoyed the
distinction of being the head-quarters of goitre
in England. As a rule it was rare on coal-
measures and on igneous rocks. It had gene-
rally been believed that this disease was very
common along the magnesian limestone, but
the author had been unable to find any con-
firmation of this. The cause to which goitre was
senemlly attributed was the water of limestone

istricts, which is almost always hard. It was,
however, shown that this assumed cause was insuffi--
cient, inasmuch as over many limestope districts
%oitre was absent, whilst in others it abounded.

he cause suggested by Mr. Lebour was the
metallic impunties in the water; and it was
shown that goitre prevailed most where ferru-
ginous water occurred, particularly where the iron
was derived from the éeeomposition of iron pyrites.

This communication was subsequently forwarded
to the Biological Section, to be there read again.

FRIDAY.

The ‘ Report on Kent’s Cavern, Torquay,’ which
is yearlar.{aresented to this Section, and for which
an annual grant is given by the Association, was
read here, by Mr. PENGELLY, this morning. The
Report was supplemented by a note, also by Mr.
Pengelly, ‘On the Occurrence of Machasrodus
lats at Kent’s Cavern' This “find” is the
chief result of the years exploration, confirming,
a8 it does, the accuracy of M‘Henry, who years
ago professed to have found it there. This was
not generally accepted, it being surmised that
specimens from different localities had been mixed
together in M‘Henry’s collection. Some remark-
able flint implements have also been found during
the past year, upon which Mr. Evaxs made some
remarks.

M. A. Gaupry, who addressed the meeting in
French, spoke of the characters of the various
species of Machairodus ; after which Prof. PRiLLIPS
congratulated the meeting ypon the fact that the
Association bad, for some time past, devoted its
grant to the thorough exploration of one particular
area, instead of distributing its strength over
various districts,.—Mr. Boyp Dawkins
that this species was an early pleistoceneanimal,and
remarked that this faet was not inconsistent with
its co-existence with man. He thought that the
animals of Kent's Cavern invaded Europe before
the minimum temperature of the glacial period was
reached. Afterwards they were pushed south-
wards during the extreme period of glacial cold,
to return again as post-glacial animals. In answer
to a question by the President, Mr. Dawkins said
that the so-called Machairodus from the Forest
Bed of Norfolk certainly belonged to that genus,
but that its specific position was doubtfal.

The most interesting paper of the day was that
by Dr. CARPENTER ‘ On the Temperature and other
Physical Conditions of Inland Seas, considered in
reference to Geology.’—The author first briefly
went over some points as to deep-sea conditions
as an introduction to his after remarks, affirming
that old observations as to deep-sea temperature
were untrustworthy, in consequence of the employ-
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ment of faulty or unprotected thermometers. In
the open sea, if we went deep enough, we should
everywhere find the tam&erature descend to 32°;
but in enclosed seas, such as the Mediterranean,
the deeper and colder water of the open sea, cir-
culating from the Poles, could not enter ; therefore,
the lowest bottom temperature was determined
by the lowest winter temperature of the surface.
’I{e largerivers entering the Mediterranean brought
down large quantities of organic matter, which
robbed the water of its oxygen to such a degree,
that whilst in the Atlantic there was generally
r cent. of oxygen and 40 per cent. of carbonic
in the bottom water of the Mediterranean,
there was often only 5 per cent. of oxygen, and over
65 cent. of carbonic acid. To this cause the
author attributed the scarcity of life in the deeper
of the Mediterranean. The Red Sea and
itsneighbourhood is the hottestarea of the world, the
temperature of the surface water rising to 85° or 90°;
the bottom temperature is about 71°, correspond-
ing to the greatest winter cold ; but outside this sea,
_ in the Arabian Gulf, the bottom temgerature is 33°.
It has long been known that reef-building corals
do not live at a greater depth than twenty fathoms,
and Dana has obeerv;g ?:it they do ix)ot ive where
the temperature sin ow 68°. Dr. Carpenter
lnrmi‘efethr:t in the Red Sea, where corals abound,
and where the lowest bottom temperatureisonly 71°,
we should find them living at greater depths than
anywhere else in the world. The author gave
other illustrations, and remarked apon the evident
bearings of these researches upon geological
inquiries. It was mentioned incidentally that
sn%marine telegraph cables give less trouble over
deep seas, where the temperature is low, than in
ower seas, where the temperature is higher

and the conducting power of the wire inc: .

In the discussion which followed, Mr. GoDwiN-
Avusten, Prof. PriiLies, Mr. T. M‘K. HucHes,
and others, took part, dwelling chiefly upon the
bearings of Dr. Carpenter's paper upon geological
research.— Dr. CARPENTER remarked that his theory
of deep-sea-temperature was not a new one. It was
adopted by Pouillet as an expression of facts then
known. en came Sir J. Ross's observations,
made with imperfect thermometers. These led to
the erronecus opinions which until lately were
universally accepted.

Ps by Dr. Hicks, ‘On Ramsey Island, St.
David’s; by Mr. Hoprinsow, On Graptolites’;
and by Mr. ElSmxr, ‘Ona Zeuglodon from Barton,’
occupied the remainder of the meeting.

Though not part of the business of the Section,
we should notice the exlinrsion to the E:ﬁifl;]ﬂ' in
the afternoon. A ve party assem there,
and examined the ru?hodrﬁ?each and elephant bed
which have been made so famous by Dr. Mantell's
writin Addresses were given by Mr. G. Scotr
and Mr. TopLEY (Secretaries of the Section), and
by Prof. Rurerr JonEs. The party was after-
wards joined by Mr. Godwin-Austen and Prof.
Phillips. By this time many had returned to
Brighton, but those who remained received a suffi-
cient reward in listening to the remarks of these two
distinguished geologists.

SATURDAY. .

The meeting was occupied this morning with
the reading of & paper by Prof. E. HisErT ‘On
the Upper Cretaceous Formation of France and
England.’—The paper was read by the author in
French, but Mr. DavipsoN subsequently gave a
brief sccount of the authors views in English.
M. Hébert gave a detailed classification of the
French chalk, each division being characterized by
special groups of foesils ; and he believed that a
similar classification miﬁlln’t be adopted in England.
The point upon which English geologists might be
most disposed to disagree with the author was his
placing the upper greensand with the grey chalk,
—he apparently not sufficiently appreciating the
fact that over wide areas in England the former
bed has well-marked and important characters,
wholly distinct, lithologically, from the overlying
beds.

Mr. GopwIN-AUSTEN made some remarks upon
the area of original deposition of the Cretaceous
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beds, which were interesting as supplementing his
able presidential address.—Prof. PHILLIPS, Mr.
SEELEY, and others, also took part in the discussion.

Secrion D.—BIOLOGY.

President—8ir John Lubbock, Bart.
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Department of Zoology and Botany.

Sir J. LuBBock commenced the work of the
Department with an address. Adverting to the
introduction of natural science into our great public
schools, he was glad to say that the regulations

which are being drawn up under the Public
Schools Act by the new governing bodies, contain
a provision that natural science be taught to

all boys in their Eamge through the schools. There
was little probability of opposition to this being
carried out in practice, and it would only then
remain to devote a fair proportion of the scholar-
ships and exhibitions to natural science. It was
only fair to say, with regard to private schools,
that they had little choice of action until the
universities and great schools led the way. A
deputation of the Council had waited on Mr. Forster,
to urge the importance of the introduction of
natural science into the elementary schools also
of the country. The Government r{ad distinctly
abandoned the principle that primary education
should be confined to reading, writing, and arith-
metic ; but little bad been effected as yet for the
practical introduction of scientific instruction. The
experience of Dean Dawes and Prof. Henslow had
shown that the aptitude of the children opposed
no obstacle, and he rejoiced to see that the School
Boards of London and Liverpool had determined
on the introduction of science into all schools under
their control. If it was objected that this could
only amount to a smattering, it might well be
asked, who has more? Those who are most
advanced in knowledge know best how slight this
knowledge is. Indeed, every fresh observation
opens up new lines of inquiry. Every biologist
would admit, for example, the impulse to research
which had been given by the publication of Mr.
Darwin's ¢ Origin of Species.’” Yet it was surprising
how much fundamental misapprehension still sur-
rounds Mr. Darwin’s views, Thus Browning, in
one of his most recent poems, said :—

Gnce on & e : ba Kept an atber course

Through fish and insect, reptile, bird, or beast,

Till he attained to be an ape at last,

Or last but one.
It was hardly necessary to point out that Mr.
Darwin would be the first to repudiate such a
theory. These types of structure might be derived
from one origin ; they were certainly not links in
one sequence. It was one thing to recognize in
natural selection a vera causa; it was another to
assume that all animals were descended from one
primordial source. As to the first alternative, he
could not himself feel any doubt; and whatever
conclusion might be come to as to the latter, the
publication of the ‘Origin of 8pecies’ would not
the less have constituted an epoch in biology.
How far the present condition of living beings was
due to natural selection,—how far, on the other
hand, the action of natural selection has been
modified or checked by other natural laws, by the
unalterability of types, by atavism, &c.,—how many
types originally came into being,—whether they had
arisen simultaneously or successively,—these and
many other similar questions remained to be solved,
even if we admitted the theory of natural selection.
All this, indeed, had been clearly pointed out by

Mr. Darwin bimeelf, and would not have needed
repetition but for the careleas criticism by which,
in too many cases, the true question had been
obscured. Without, however, discussing the argu-
ment for and against Mr. Darwin’s conclusion, we
so often meet with travesties of it like that which
he bad quoted, that it might be worth while to
consider the stages through which a group—say
that of insects—had come to be what they were,
assuming them to have developed from simpler
organisms under the influence of natural laws.
The question was one of ﬂeat difficulty. It was
hardly necessary to say that they cannot have

through all the forms of animal life, and the
true line of development would not be agreed upon
by all naturalists. One would, however, admit
that embryology and development were our best
guides. The various groups of Crustacea, however

| different the mature conditions, were for the most

pert very similar when they quitted the egg.

So again in the case of insects—the differences
between the different %mtxs of insects were indeed
great. The stag-beetle, the dragon-fly, the moth,
the bee, the ant, the gnat, the grasshopper; these,
and other less familiar types, seemed at first to bave
little indeed in common. They differed in size, in
form, in colour, in habits, and modes of life. Yh:&
following the clue of the illustrious Savigny, it
been shown, not only that they were constructed
on one common plan, but that other groups, sach
as Crustacea and Arachnida, could be shown to be
fundamentally similar. If we compared the larve,
this fact became much more evident. It had been
pointed out by Brauer and also by himself, that
the two types of larvee which Packard had pro
to call the eruciform and leptiform, ran through the
rincipal groups of insects. This was obviously a

t of great importance. If individual beetles
were derived from a similar form, it was surely no
rash hyg:thesis to suggest that beetles as a group
might so. If he were asked to describe the
insect type, he would say it was an animal com-
posed o{Eead with mouth parts, eyes, and antennse;
a thorax made up of three segments, each with a
pair of legs; and a many-segmented abdomen, with
anal appendages. This would describe the larva
of a small beetle named Sitaris; and, speaking
generally, it might be said that (excepting the
weevils) all coleoptera were derived from larva of
this type. The same was also true of Neuroptera,
Orthoptera, and Trichoptera. The larva of Legido-
ptera, from the large size of the abdomen, had
generally, and as he thought wrongly, classed with
the maggots of flies, bees, &c. The three thoracic
segments were still marked by legs, and, excepting
greater clumsiness in-general appearance, it essen-
tially agreed with the type already described. No
Dipterous larvee belonged, however, to this type.
The larve state then of insects widely different in
their mature state closely agreed. a8 there an
mature form which also corresponded to it? We
need not bave been surprised if this type, through
which it would appear that insects must have passed
80 many since (for winged Neuroptera have
been found in carboniferous strata), had long ago
become extinct. But the genus Campodea s
regresented it. It seemed to him also highly sig-
nificant that its mouth parts were intermediate
between the haustellate and mandibulate types.
There were good grounds, therefore, for considering
the various types of insects as descended from
ancestors more or less resembling the genus Cam-

ea.

This ancient may have been possibly derived
from one less highly develi)fed, resembling the
modern Tardigrades, such as Macrobiotus. Further,
this closely resembled the vermiform type of larva

eneral in Diptera, and occurring in other groupe.

here was reason to think that amongst insects
the segments preceded the apFenda.ges in appear-
ance, which was the reverse of what was the case
in Crustacea, although this stage of development
might have eluded observation from its transitori-
ness. Fritz Miiller and others considered the
vermiform type of larva as more recent than the
hexapod. nsidering, however, that the vermi-
form type was altogether lower in organization and
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fees differentiated than the Campodea (hexapod)
form, he considered that the latter was derived
from vermiform ancestors; and Nicolas Wagner
had shown, in the case of a small gnat allied to
Cecidomyis, that these vermiform larvze might still
retain reproductive powers. Such a larva very
closely resembled some of the Rotatoria, such as
Lindia, in which both cilia and legs were altogether
absent. This vermiform he with Her-
bert Spencer in thinking the result of a modified
segmentation. For the next descending stage, we
must look amongst the Infusoria. Other forms of
Rotatoria, such as the very remarkable Pedalion
discovered last year by Mr. Hudson, seemed to
lead to Crustacea through the Nauplius form. (The
trne worms appeared to constitute a separate
branch of the animal kingdom.)

Probably, however, in some such forms as
Haeckel's Magospheera and Protamceba, the primi-
tive ancestors of even such lowly-organized
types as Macrobiotus and Lindia must be looked
for. And if it were said to be incredible that even
the lapse of geological time should have been suffi-
cient to bridge over the immense interval between
such creatures as these and Campodea, or even
Tardigrades, we might consider what happened
under our eyes in the development of each one of
these creatures in the proverbially short of
an insect’s individual life. The development of the
egg of a Tardigrade went through the same course
a8 the Magosphera ; and from the cells which were
the result of th:dproeess of yolk-segmentation, the
body of the Tardigrade was built up. This same
similarity between the development of Magosphsera
and the earlier m%es of that of other animals
oecurred, as shown by Van Beneden, in Filaria
mustelarum, a small worm, and in allied species,
as well as in the Rotifera, Echinida, Mollusca, and
the Vertebrata, as was illustrated by the diagrams
which were shown. It was true that yolk-segmen-
¢ation was not universal in the animal kingdom,
but its absence might be attributed to that sup-
pression of stages of embryological development
which might be illustrated from many cases both
in zoology and in botany.

Of course it might ge argued that these facts
have not really the significance which to him they
seemed to possess. It might be said that when
the Divine power created insects they were created
with these remarkable developmental processes.
So it had been said that when God created the
rocks he created the fossils in them. Probably no
-one would now maintain such a theory; and he
believed the time would come when the contents
of the egg and its developmental changes would
be held to teach as truly the course of organic
development in ancient times as the contents of
the earth told us the past history of the earth itself.

In conclusion, there was one matter which he
-could not but touch upon, but which he yet could
not properly treat at length. Great anxiety had
been felt during the last few months lest changes

- should be made at Kew which would prove
prejudicial to its scientific work, and lead to the
retirement of Dr. Hooker. He felt sure that he
only expressed the feeling of the scientific world
when he said that such an event would be a
misfortune to science, and when he stated his hope
that the Government would do nothing to retard
or im{v{ede the valuable scientific work now going
-on at Kew.

Dr. CARPENTER, in proposing a vote of thanks,
to the President, was satisfied that classical and
mathematical knowledge did not give a complete
education, for the ming required also to be trained
to properly apprehend natural phenomena. There
‘was some danger, however, that the changes in
schools might be too rapid. He disagreed with
the President’s view of natural selection as a vera
-causa. He thought the true cause really lay in
the developmental powers of nature. Dr. Car-
]éenter then spoke of the debate in the House of
‘Commons about Kew. Dr. Hooker, who was
present, had been most warmly received on
reaching the platform, and the Meeting expressed
their emphatic approval of the allusions which
the President and Dr. Carpenter made to the

matter. Kew, the last speaker said, was now the
centre of the world of botanical science, and if we
might believe the formerly expressed opinion of &
great scientific man, whose name had been most
unhappily introduced into the discussion, Dr.
Hooker was facile princeps botanicorwm, and the
worthy successor of Robert Brown.

After an adjournment to the Anthropological
Department to hear the President’s address, Mr.
SpPENCE BATE read a fourth Report ¢ On the Fauna
of South Devon.” He described the fermation of
a deep-sea pond at Plymouth, in which animals
were stored for the Crystal Palace Aquarium, and
in which they could also be studied. Differemt
fish did well in this except those, like the mackarel,
of erratic habits. These roamed about seeking an
outlet, and finally died. He also dwelt on the
decrease in the number of the edible species of
Crustacea. This arises from the uncontrolled de-
struction of the females, the spawn of the lobster
being especially in demand for culinary purposes.
He thought the capture of the lobster should be
iuterdicted from February till May, and that of
the female crab altogether.

Prof. NEwToN read a ‘ Report on Farther Re-
searched respecting the recently Extinct Birds of
the Mascarene Islands” These had resulted in
more perfect remains being obtaimed of many
species, besides proof of the continued existence of
one of them (Paleornas exsul).

Dr.Dorrx’s ¢ Report on Zoological Stations’ was
next read. The Zoological Station at Naples will
be in working order at the beginning of January,
1873. It has been built and organized almost
entirely at the expense of Dr. Dohrn, who has
expended 7,500l out of his own pocket for the

urpose. It is intended to have on the ground-
oor an aquarium, to which the public will be ad-
mitted. The upper story will be entirely devoted

to scientific purposes, including a library, for which
gifts of scientific books are earnestly desired. The
existence of this station will give opportunities
such as have never before existed to persons
anxious to prosecute zoological research.

Mr. RoBERTSON read a ‘On_the Per-
forating Instrument of Pholas candida.’ He believed
that this mollusc excavated by the rasping action
of its shell.

Pror. ALLMAN said, that he thonght the late
Mr. Bryson, of Edinburgh, had shown that the
‘““foot,” laden with silicions particles, acted like a
lapidary’s leaden-wheel cha; with emery in
effecting the operation.—Mr. GWYN JEFFREYS said
that in all excavating molluscs the foot did the
work. Sellius had shown this, in 1733, in the case
of the Teredo. Deshayes had given up himself the
chemical theory which he at one time advocated.

Department of Anthropology.

It was not until after Sir John Lubbock had
delivered his opening address to the Department
of Zoology and Botany, in the Banqueting-Room
in the Pavilion, that the anthropologists began to
assemble in the magnificent apartment apﬁm)priated
to their use at the other end of the building. A
large ethnological map of the world, showing the
distribution of the chief modifications of man
according to Prof. Huxley’s views, was suspended
in front of the organ, while the walls were covered
with a series of diagrams illustrating certain parts
of Col. Lane Fox’s inaugural address on Anthro-
pology. During the delivery of this address, the
chair was occupied by Sir John Lubbock, Bart.,
who was supported by Dr. Carpenter.

After briefly referring to some of the great ques-
tions of anthropological science,—such as the theory
of the development of man from some lower forms
of life, and the probability of the monogenesis
rather than the polygenesis of our species,—Col.
Fox proceeded to discuss at length certain "points
relating to the development of civilization. It
may be fairly assumed that where savage races are
now found employing implements corresponding
with those of prehistoric age, these existing races
present us with fair pictures of general prehistoric
culture. Among modern savages, the Australians are
undoubtedly the best representatives of a primitive

people. The speaker Rled attention to the clese
resemblances between te different forms of

and implements used by the Australians.

Col. Fox's long and careful study of the Weapons
of primitive and savage warfare, he is y
fitted to speak with authority on such a subject.
He hae observed that the Australian spesr, the
club, the malga, the boomerang, and the heileman,
or rudimentary shield, all pass one into another,
by transitional forms, serving as oonnecting links ;
in short, all their forms are derived, with slight
modifications, from the forms of the stems of trees
and other natural objects. The Australisn, like
the paleeolithic man, has not advanced even to the
conception of boring a hole through his stone axe
for the insertion of a handle. If he sees a hole in
an axe of European manufacture, he has no notion
of its use, and has been kmown to stop it with
gum as useless, and then proceed to haft the axe
acoording to the primitive traditional customs of
his race. Yet this rndimentary state of culture is
far from being due exclusively to racial i ity,
for the Australian, when properly instru is by
no means slow in receiving new ideas.

It is interesting to learn that Col. Fox has
traced the Australian boomerang and the rudimen-
tary parrying shield to the vidian races in
Central India and to the ancient tinns—a
fact which tends greatly to support the views of
Prof. Huxley, who, from studying the physical
characters of the Australians, the hill tribes of
India, and the old dwellers in the Nile Valley,
has ':mce(l1 stl) ::{o;e a eonnexiﬁ: betw:fn theoadu

es, a8 to lead him to group them together un
E]:gpterm of the Australiotd stock. tﬁgar should it
be forgotten that philologists have detected nume-
rous resemblances between the Australian and
Dravidian languages.

Col. Fox pointed out the geographical distri-
bution of many other weapons, and showed that
similar forms are often found in widely-se)
localities ; thus, the throwing-stick is now used
only by the Australians, the Fsquimaux, and the
Purrus-Purrus Indians of South America. Tw
theories have been brought forward to explain
such coincidences in the culture of %?E: at
present dwelling in distant regions. Ei the
culture has descended from some original souroe,
and the people now separated were once connected,
or the culture has origi.nated independently in
distant centres. On the latter hypothesis, the
customs and arts will be similar in consequence of
the similarity of conditions under which they
urose. Like causes produce like effects ; hence, it
is said, different peoples placed under similar
circumstances will have like wants, and con-
gequently similar customs will be developed.
Neither of these theories, however, should be
exclusively applied to the interpretation of the
phenomena of civilization ; both theories may admit
of application in certain cases. But as a staunch
supporter of the doctrine of continuous develop-
ment, Col. Fox guards us against supposing that
coincidences in culture among peoples living at
present in widely-separated localities necessarily

rove the independent origin of such culture in
Sistinct centres. It is trme there may be no
evidence of connexion known at present, but it
may fairly be expected that, as our knowledge
increases, we may eventually be able to trace
connexions unknown to-day, and perhaps un-
suspected.

As culture was continnously and slowly de-
veloped, it seems safe to conclude that, wherever
an art or an institution is now found in an ad vanced
or in a conventionalized form, it has beem the
result of gradual growth; for it is difficult to
imagine that it originated in an advanced stal
though the evidence of its primitive condition an
gradual development may be lacking, On the
other hand, where the arts are now only in a low
state, it may be assumed that they are indigenous
in that locality.

In seeking to trace the history and sources of
human culture, we may rely on evidence derived
from the study of the religions, myths, institations,
and language of a people ; or we may turn to the
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evidence afforded by the relies of its ancient
material arts. Col. Fox proceeded to discuss the
velative value of these two classes of evidence,
and, ss might be supposed, decided in favour of
the material ; maintaining that the evidemce
derived from a study of ancient wesapors, imple-
ments, and other relics, carried us muech farther
back in time and possessed stability than
that derived from any branch of culture whh:i
depended for its transmission on memory &
oml communicatien. - As an illustration ef the

bility of the arts of a savage people oompared
with fluctuations in its language, Cel. Fox
stated that in Australia the simple weapons are
the same throughout the continent, whilst the
names for these weapous are differemt in almost
every tribe—the #hing has remained, but its name
has

An amusing illustration of the theory of vari
of varia-
tion and oontinuity, as aglied to the implements
of a savage people, was orded by the exhibition
of a collection of ornamented paddles from New
Ireland, one of the Papoan , adjacent to the
jaland which recently witn the murder of
Bishop Patteson. These paddles are ornamented
with the figure of 2 man, painted in red and
black, and carved on the face of the blade. For
many generations the form of the paddle appears
to have remained unchanged ; but the ornamenta-
tion varies within certain limits. Nevertheless,
when a sufficiently Jarge number of imens are
placed side by side, the continuity between the
several forme of ornament may often be instruc-
tively traced. The firat specimen exhibited to the
meeting presented the characteristic head of a
Papuan ; but in passing along the series the form
of the figure became gradually simplified and
oonventionalized, until finally nothing was left but
8 crescemt, represen the chin of the original
face. Without the intermediate forms, no ome
could bave the origin of this moon-like
ornament. And if these intermediate forms had
connecting links between myths,
customs, religions, or langwages, or, indeed, any-
thing not esmbodied in material forms or committed
to writing, it would bave been impoesible to
establish this connexion.

From a discassion of the value of anthropological
evidence, Col. Fox was led to a consideration of
the best means of collecting the evidence, and of
digesting it when collected. True to his profession,
he strongly advocated the introduction of greater
order, discipline, and organization in the numerous
existing institutions for the encouragememt of
studies bearing upon anthropology. There is no
end to the number of societies, associations, and
institations for such studies; but they work with
80 little co-operation, that the same subjects are
often discussed at several societied, and a great
amount of working power is thus wasted. The
archeological bodies came in for the lash severely.
To remedy q:::k ex;ugn-gly q:;atisﬁc;ory state of
things, the er vocated co-operation
between the several amthropological and archzeo-
Jogical institutions, and she specialization of the
fanetions of each bod{‘.n Anthropology presents so
vast a field of study, that it requires, more perha;
than any other science, to "ﬂ?iuioualy sub-
divided. Col. Fox suggested the several
beamches of anthropology might be distributed
wnder five heads:—Profokistoric Archeology (a
term proposed by Mr. Hyde Clarke), Prastoric
Archeology, Philology, Biology (including psycho-
Jogy, and comparative anatomy in so far as it
bears upon man), and Descripiive Ethnology, or
original reports from travellers on the races of man.
It 1 to be hoped that the seed sown by this sug-
gessive address may eventually bear much fruit.

After ten years’ diligent application to a i
sabject, one ought assuredly to attain results well
worth recording. Canon GRREXWELL has, for
the last ten years, devoted himself in great
measure to the exploration of the barrows or
tamuli seattered over the Wolds of Yorkshire ; and
the results of these diggings have been
thrown into the shape of a paper, which certainly
is one of the most valuable that was read in this

Department. The memoir contains a vast mass
of information respecting the barrows and tbeir
contents. The barrows are constructed of the
materials which come readiest to hand—more
commonly of earth than of chalk. Anwimal bones
are seattered through the m and appear to
be the remains of feasts held either at the time of
the burial or subsequently, perhaps at its anniver-
sary. Flints and potsherds also occur indiscri-
minately mingled among the materials of the bar-
rows, and Mr. Greenwell suggests that they may
bave symbelized some religious idea, and quotes a
in ‘Hamlet,’ where the priest, answering
rtes relative to the burial of Ophelia, says—
8hards, flints, and pebbies should be thrown on her.
And though this relates to the barial of a suicide,
it is knmown that rites aceounted pioms in ome
religion may be regarded as unholy in another.
In some cases, the burials in these batrows were by
inhumation; in others, after cremration—the former
beinghby far the more frequent custom on the
‘Wolds. Where the burial has been by inhumation,
the skeleton is always found in a contracted posi-
tion, with the knees drawn up towards the head—
a position evidently not due in all cases to the
requirements of space, but one which must have
originated hi: so::ee set‘l;loed ]idea. lhJII:‘.”('}menwell
suﬁmt where the sleepin, was not
well protected against the cold, mgwhem covering
for the body wus but scanty, the contracted posture
was that best adapted for securing warmth and
comfort—the position, in fact, in which the person
usually slept, and in which he may have died.
Weapons and implements of stone and bronze,
and rarely of bone or horn, are found in the
tumuli. It is notable that the articles in flint,
found in immediate connet:gon with the bodies,
appear in most cases to be perfectly new, as if
manufactured ex for the ow:ysion of the
burial. Ornaments and objects of personal decora-
tion are rare ; indeed, the whole of the evidence
afforded by the barrows seems to show that they
were the burial-places of a people not essed of
much wealth of ‘:tikind’ and having but limited
intercourse with other parts of the country.

Fitly following Canon Greenwell’s paper, was
one by Mr. Seence Barg, ‘On some Tumuli on
Dartmoor.” Mr. Bate has been actively engaged
in the en'Eloration of the prehistoric monuments
of Devonshire, and re, upon them some time
sgo to the late Ethnological Society. The present
communication related to a continuation of these
researches. The author believes that he is justified
in concluding from some of these investigations
that the Norsemen visited Dartmoor at a very
early stage of the bronze period, perhaps for the
purpose of obtaining the tin, so essential an
ingredient in the manufacture of their bronse.

veral examples of stone and bone implements,
bearing curiously suggestive marks, have been
brought to light in exploring the caves or rock-
shelters in the valley of the Veatre, in Dordogne.
It is well known that the late Messrs, Christy and
Lartet explored these caves, and that an exhaustive
work on the subject is in course of publication,
under the title of ¢Reliquizz Aquitaniez.’ Prof.
T. RuPERT JOFEs, the accomplished editor of
this serial work, having had occasion to study
the marked implements in question, read a
psper of much interest on this curious sub-
Ject. Many of the specimens bear notches,
scorings, and dottings, whilst others are ornamented
with carvings of fishes, horses, deer, and other
natural objects. The author described ially
a blade-like piece of ivory, bearing three kinds of
markings,—marginal notchings, groups of scorings
and patches of systematic dottings. E comparing
these with ogous specimens, chiefly in the
Christy Collection, and with implements bearin
somewhat similar markings, Prof. Jones ref
some to the category of owners’ marks, such as
Esquimanx harpoons frequently bear ; some he
regarded as tally-sticks, made by the savage hunter
for his game-score or for other numerical marking ;
and others he tho to be analogous to the
gambling-tools used by both savage and civilized
man. On two harpoons he found linear series of

angular cuts, distinetly resembling letter-strokes.
He further ailuded to Mr. W. Morris’s exquisite
appreciation of savage life and notions in his
¢ Jason,’ where Medea lates the hero on
having escaped the enemy’s arrew, “scored as by
a sharp-edged knife . . . . with what seem’d written
words,” and charged with the cruel charms of the

A flint-implement station near Sandhurst was
described in a short paper by Lieut. Coorxm
Kixe. Several isolated groups of flint flakes,
and a few me-um, bave been found in a marshy
dh.ip:—:}l&e‘lvhng may bave beea the site of an ancient

At the conclusion of the day’s doings, Col. Fox
read a letter which had been addressed to Sir
Jokn Lubboek by Mr. Cunnington, relative to the
recent injury of the cursus at Ston The
threatened destruction of many of the prehistoric
remains in this country shows the necessity for
obtaining legislative messures to insure their
protection. h a Bill will be introduced next.
session by Sir John Labbock.

FRIDAY.

Department of Zoology and Botany.

The members of the Section assembled to hear
the introductory address of the President of the
Department of Anatomy and Biology. This havin,
been delivered, the reg:ﬂr business was commen
by a description, by Dr. ScLATER, of a new species
of rhinocercs, R. lasiolis, captured near Chittagong,
and distinct from R. 1. Six species of
the ﬁmu were therefore now known. The animal
was living in the Zoological Society’s Gardens.—In
answer to General STracuxy, Dr. ScLaoTBR said that
nothing was known of the Rhinoceros which within
the historic period existed on the Indus; but the
examination of caves might bring some of its
remains to light.

Mr. Gwyx JEFFREYS read a paper ‘On the
Mollusca of Europe and East and North America.’
Compar% the molluscan Fauns of Europe with
that of Massachusetts, the former contained 200
land and freshwater and 400 marine—the latter
110 land and freshwater and 267 marine species.
Of the land and freshwater shells, 28 per ceamt.
were Earopean, and of the marine 52 per cent.

In a general discussion which followed this paper,
there was a general agreement that the communi-
cation by which European land animals and plants
had reached America had tak;n iace notbms
any imagi eontinent in the Atlantic, but b,
way of ﬁorth-Fastem Asia. v

A gper was read from Mr. J. F. WmiTEAVES
‘On Dredging in the Gulf of 8St. Lawrence.’—
Nearly all the marine invertebrata of the northern
part of the Gulf of St. Lawrence are purely
arctic. The species belonging exclusively to the
deep sea in Canada have a decidedly Scandinavian

as)

lifre:f. A. NicHOLSON gave some account of his
Dredgings in Lake Ontario.

Prof. ALLMAN described the structure and deve-
lopment of Mitraria, a curious larval form. It
consisted mainly of a transparent dome-like body,
from the base of which a process was subsequent elvr
developed, at first wholly unsegmented, whi
became the body proper of the worm.

Mr. A. W. HAYNE read a paper ¢ On the Flora
of Moab.'—He had accompanied Canon Tristram
at the beginning of the year on his visit to
Moab. The eastern shore of the Dead Sea was
much more fertilo and well watered than the west.
The abundance of the date palm was the most
conspicuous feature. On the west side of the sea
there is only the single clump observed by Canon
Tristram near Jar:io. Two hundred and fifty
species were collected, of which a large proportion:
belonged to Legnminosse and Composite.

Canon TrisTRAM read the Report of the Close
Time Committee. It is feared that the new Act,
though far from a general measure, will be a very
inefficient check to the destruction of sea birds
which, from their yearly decreasing numbers, most
require protection. Its restraining power has been
greatly weakened for the sake of protecting a
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number of birds which do not require protection
at all. The Committee believe that.small birds
are actually on the increase.

Prof. NEWTON gave an animated account of the
history of the e of the Act for the Preserva-
tion of Wild Fowl through Parliament, which had
been attended with many vicissitudes, from which
the Act had not emerged by any means the better.

Mr. MoaGrIDGE described a curious elm in
Kensington Gardens, which gives off, at eight feet
above the ground, a mass of roots, which reach the
ground with no farther attachment to the tree.

The remainder of the sitting was occupied with
communications from two distinguished foreigners
who are attending the Association.

M. P. Gervais described the dentition of
Macrauchenia, an extinct animal of South America,
of which the Paris Museum has obtained an impor-
tant collection of remains.

Prof. VAN BENEDEN, of Louvain, followed with
an account of the extraordinary accumulation of
the bones of small extinct Cetaceans which have
been obtained from excavations in the so-called
Antwerp . These are identical with the rolled
fragments otherwise indeterminable from our Suf-
folk crag. All the species were smaller than those
now existing. This was an exception to the general
rule. There was, however, a parallel in the small
fossil elephant of Malta.

Department of Anthropology.

On Friday most of the papers were on philological
subjects, but, in consequence of the great attrac-
tions offered in the Geographical Section by the
fapers relating to Dr. Livingstone, the Anthropo-
ogical Room was almost deserted in the early part
of the day.

Three papers were contributed by Dr.
CHARNOCK. E.’l?wo of these were of much local
interest—one being ‘On Certain Geographical
Names in the County of Sussex,’ and the other ‘ On
Sussex River-Names.'

The attractive subject of the ‘Origin of Ser-

t-Worship’ was discussed in a paper by

r. C. StaNiLanp WAKE, the former Director
of the Anthropological Institute. After refer-
ring to the existence of this worship in many

of the world, the author considered the several
ideas associated with the serpent among ancient
and modern peoples—its supposed power over wind
and rain, its connexion with health and good
fortune, its symbolic association with life or immor-
tality, and with wisdom. It was then shown that
this animal was viewed by many uncultured peoples
a8 the re-embodiment of a deceased ancestor, and
that descent was traced from a serpent by the
Mexicans and some other peoples. Hence the
serpent superstition became a phase of ancestor-
worship. When the simple idea of a spirit-ancestor
was transformed into that of the Great Spirit, the
attributes of the serpent would be extended ; and,
from its supposed connexion with the atmosphere,
the serpent would come to be associated with
nature- or solar-worship. Hence the sun was not
only a serpent-god, but the divine ancestor or
benefactor of mankipd. It appears that serpent-
worship, a8 a developed religious system, originated
in Central Asia, the home of the great thic
atock, whence the civilized races of the historical
feriod sprang; and that the descendants of the
egendary founders of that stock, the Adamites,
were, in a special sense, serpent-worshippers.

Further researches on the classification of the
languages of the Caucasus were communicated b
Mr. Hype CLARKE. He identifies the Ude wit.
the ancient Egyptian, or Coptic; the Abkhass
with the Agaw, Ialasha, &c., of the Upper Nile ;
the Circassian with the Dravidian; and the
Georgian, Lazian, and Swan, with the Caucaso-
Tibetan. Mr. Hyde Clarke observed that the
Caucasus was not a centre of population for the
world, but merely a place of passages ; and showed
the relations of the Abkhass and Circassian with
their congeners in Europe, Africa, Asia, Austral-
asia, and America, illustrating the common popu-
lation of the New and the Old World, and the
knowledge of America by ancient nations, dimly

preserved, though not understood, by the old
classic geographers.

In discussing Mr. Hyde Clarke’s paper, Mr.
H. H. HoworTH took occasion to call attention to
a fine series of photographs of various members of
the Caucasian family—a series recently received
from Tiflis by Mr. Lamprey, one of the Secretaries
of the Department.

But the most amusing part of Friday's %dro-
ceedin%s was a verbal communication, by Mr.
JouN Evaxs, ‘On the Origin of Alphabets’ By
aid of a large series of diagrams, the speaker was
able to exhibit many transitional forms between
the characters of our alphabet and those of the
Phoenician, tracing them back to the oldest
alphabet we —that on the Moabite Stone.
Those who had the good fortune to attend Mr.
Evang's lecture on this subject at the Royal
Institution, will readily believe that no small
amount of amusement followed the exhibition of
his movable diagrams, which surprise every one
by suddenly revealing the relation between the
oil form of the characters and the figures of the
objects which the names of the letters originally
denoted—the ox-head, the house, the camel, the
door, and so forth,

Friday’s proceedings were brought to a close by
a paper by the Rev. J. C. ATKINSON, the result of
a vast amount of labour in examining the local
nomenclature of Cleveland, in Yorkshire. The
author concludes that upwards of eighty per cent.,
or fourfifths, of the genuine old forms of place-
names in this district, dating back to metngal
times and yet earlier, must unhesitatingly be
referred to a Danish as contradistinguished from
an English or Anglian source.

Department of Anatomy and Physiology.

This Department did not meet until Friday, when
Dr. B. SanDERsoN, the Director of the Brown
Physiological Institute in London, delivered the
introductory address:—The speaker began by
asserting that the reason why physiological
research is less successfully pursued in England
than could be wished, is the general want
of scientific education. In oonsiderin%rt;he subject
of education, he proposed to refer, first, to that
higher training which is required for the pro-
duction of - scientific workers or investigators ;
secondly, to what may be called the education of
public opinion by the po‘})ulsrizing agency of books
and lectures ; and, lastly, to the introduction of
natural science as an element of education in our
t schools and universities. If a man wants to

a physiologist, he must, as things at present
stand, study medicine. There is no logical reason
for this; for, although medicine ought to be built
on physiology, there is no reason why a Physio-
logist should know anything about the art of curing
diseases. Practically, however, it is the case, that
the kind of education which a man requires in
order to be a physiologist is best obtained through
a course of medical study. This close relation
between medicine and physiology is likely to be a
permanent one, on the general ground that any
science is likely to be studied with more earnest-
ness by those who have to practise an art founded
upon it than by others. It becomes of interest, there-
fore, to know in how far the existing institutions
for teaching are fitted for the training of scientific
men. So far as concerns English schools, an ;)_rdi—
nary medical education is a poor preparation for a
acigtiﬁc career. The “ medical sciences,” as they
used to be called,—viz., chemistry, anatomy, and
physiology,—have developed far too fast for the
resources of the medical schools. How rapid that
progress has been, may be judged of by any one
who chooses to read any of the text-books of twenty

_years ago in the light of recent researches. In this

movement, England has been represented by her
medical teachers ; but they, possessing neither the
men nor the means necessary for prosecuting an
experimental science, have been only too readily
content to reap the fruits of other men’s labours.
It would not be eable to make this admission
were it not possible to look forward with consider-
able confidence to something better. In the schools

of London, in the old Universities, and in one or
two of the provincisl 8chools, great efforts are being
made to provide adequate buildings and appliances
for the experimental teaching and study of physio-
logy. Notwithstanding, it will take yearsfor England
to regain the dpoait.ion she ought to maintain. The
appliances and places for work have been obtained,
and this is a great step forwards. But the pecu-
niary resources necessary for the carrying out of
systematic and continuous researches are still
lacking, and, above all, workers have to be edu-
cated. The difficulties which lie in the way in this
respect are very great indeed. The objection always
advanced by young men as a reason for not giving
up their time to scientific research is, that it does
not pay. But it need scarcely be said that the
real difficulty is & more general one. It lies in
the practical tendency of the national mind, which
leads Englishmen to underrate or depreciate any
kind of knowledge which does not minister directly
to personal comfort or advantage—a tendency
which was embodied in the philosophy of Bacon,
and has been thought by some to constitute its
weakness. There are many in England who would
not be deterred by the prospect of comparative
poverty, which in every country must be the
portion of all those who devote themselves to
abstract science, although there are very few
who have the oourage and the resolution to
follow this course, in spite of a public opinion
which estimates science on utilitarian principles.
The most efficient means that can be adopted to
improve the position of our science in England are
those which have for their object the enlighten-
ment of public opinion; and this is to be effected
partly by diffusing amoni the public information
about labours aoeomtglis ed, and so inducing a
greater interest in them, partly by introducing
training in physical science into acgooh. In the
art of exposition, that is, of making difficult subjects

lain, England has a master whose

wers have

en acknowledged not only in England, but in
France, and still more emphatically in Germany.
His work on ‘Elementary Physioi:gy’ has been

translated an;d“fmaented to the German public by
one of the leading German physiologists, himself
a model of clearness of style,—who tells his coun-
trymen in his Preface that no German writer could
expound the experimental facts which are the basis
of physiological knowledge as Mr. Huxley can.
At one time the speaker confessed he was dis

to underrate the value of popularizing science.
Now he saw this power of exposition to be a great
power for good.

After a few remarks on Faraday as a master of
the art of exposition, and on the influence he exer-
cised, Dr. Sanderson passed to the next part of his
address, that which related to the teaching of
science, and particularly physiology, in schools. The
teaching, he remarked, must necessarily be elemen-
hr{l; but if it is thorough and genuine, it is usefal.
A little bit of Bowdlerized physiology, *some-
thing about the structure ans functions of the
human body,” as it is called, thrown into the
ordinary course of school education, may be an
ornamental addition to it, but can scarcely be
really useful as intellectual training. The reform
of education must consist, not in adding natural
science to the old system of instruction, but in sub-
stituting for some of the old drudgeries something
better and more substantial. As regards that
higher education which may be defined as intro-
ductory to the studies of the University, most
people are now disposed to recognize that there
exists at the present day a tendency to increase
its extent at the expense of its thoroughness. On
the one hand, a powerful effort is being made b;
the laudatores temporis acts to maintain the ol
disciplines, while, on the other, a general, though
vague, notion prevailed, that no system of edu-
cation shall be regarded as complete from which
science is excluded. To reconcile these an
nistic tendencies, the only method found has been
that of addition and accumulation; and an addi-
tional load of new subjects has been imposed on
the unfortunate examinee in the form of cgem.istry,
physics, animal philosophy, &c. No wonder that,
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to the victim who has just passed through one of
our modern ordeals, the very names of these sciences
are sickening; for, in addition to the di ble
task of getting them up from text-books (text-books,
however excellent, areat best but very poor redmﬁ )
the competitor, whether successful or not, has the
consoling reflection that he has been doing treadmill
work after all,—learning a number of facts and laws
of great value to the man who is able to possess
himself of them, but to him rendered absolutely
useless by the mode of study to which the present
system of examinations has compelled him. The
z:ler had already hinted at thé way to obviate
is : natural science must be introduced into
the system of education, not as an ornamental
addition or sccomplishment, but as part of the
undwork. To serve as a groundwork, physio-
% is obviously not suitable. The corner-stone
must, of course, be mathematics. Side by side
with mathematics, the subjects which ought to
claim preference are physics and chemistry, and
this for several reasons. Whitll: chemistry is u}
indispensable preparation for the acquirement o
the other dhol:l sciences, it can i be taught
and understood independently. A second reason
is, that the appliances required for teaching it may
be easily obtained, and the modes of demonstration
are such that it can be taught thoroughly and effi-
ciently, not from books, of course, but in the
laboratory. The third and most important reason
is, that the study itself is fitted in a remarkable
degree to serve as a mental discipline, and par-
ticalarly as a means of developing at an early
period of life that certainty, that convincedness of
mind, that clear realization of facts, seen not by
the bodily, but by the intellectual eye, which con-
stitutes the scientific spirit. It is clear that phy-
siology could not be recommended on the same
d, yet it may be wisely included in ordinary
instruction, not as a discipline or mental drill, but
on the ground that it is so usefully applicable to
the common affairs of life. It is well that ev
one should know something of the stracture an
fanctions of his'own body; he is enabled thereby
to take better care of himself, and to understand
how to preserve himself by reasonable precautions
§ninst. some of the well-recognized causes of disease.
e is also not so likely, as he would otherwise,
to become the dupe of the many quackeries which
are afloat. He would be more ready to take the
advice of his doctor as s the regulation of
his mode of life, less credulous as to the efficacy of

In ooncluding, the speaker urged that the result
of the general adoption of a system based on scien-
tific trainin, ’g would be, that the scientific part of a
student’s education would not, as now, disappear
out of his mind as soon as he entered on different
studies. The details might fade away from his
recollection, but the scientific babitude of mind
would be retained.

Prof. FLowER exhibited agreat numberof diagrams
of the liver from various mammals, and pointed out
the typical structure of the mammalian liver. He

ized right lateral, right central, left lateral,
and left central, Spigelian and caudate lobes. The
most complex of mammalian livers could be reduced
to this type. The simplest form of liver was present
in the whales and dolphins, in which that organ
is divided into only two nearly equal lobes, a right
and left. It was elicited in discussion that &iﬂ
was the form of liver which Prof. Flower would
regard as primeval. The two-toed sloth sresents
three nearly equal lobes by the excessive develop-
ment of the Spigelian lobe; but though the group
of animals to which the sloth belongs are of a low
type, and in a certain sense archaic, yet this form
of liver does not appear to have any claims to be
regarded as the original form among mammalia,
since the other sloth and the armadilloes have
botally different proportions, resembling the other

ia.
Prof. STrUTRERS, of Aberdeen, brought before
the Section a number of bones and dissections,
showing the presence in the haman arm-bone of a
supra-condyloid process, to which special interest
attaches from its mention in Mr, Darwin’s recent

work. This little projecting spur, just above the
elbow, occurs, Prof. Struthers says, much more
extensively than has been generally supposed. He
finds it in about ome case in fifty, and it may be
observed in a very rudimentary state in almost
every subject. It was impossible, he said, to
explain this variation on the old ideas of final
cause and type, and it was a strong piece of evidence
in mﬂ of the doctrine of evolution. In some
ani the process had a specific function to fulfil,
but in man it served no purpose whatever.

Prof. STRUTHERS next made a communication
‘On the Sternum and Pelvic Bones in the Right
‘Whale and in great Fin Whales,showing great varia-
tions.in Form, even in different Species.’—He men-
tioned a curious circumstance in the osteology of
whales, viz., that these animals are very liable to
rheumatism. He had, he said, seen many examples
of rheumatic ostitis in whales of different kinds.
It had been said that animals were not subject to
disease until they were brougbt into connexion
with man ; but the fact he had mentioned con-
tradicted the theory. It was the more remarkable,
seeing that whales were less liable than man to
variations of temperature; and the cold water cure
gn: a witty friend had observed) did not seem to

efficacious in the cure of the disease in question.

A third communication was made by Prof.
StrurHERS, ‘On the Occurrence of Finger
Muscles in the Bottle-Nose Whale ( Hyper
bidens).’—A. dissection of the fin of a whale of
this species (a male 20 feet in length) was exhibited,
showing the presence of finger muscles correspond-
ing to those in man, and also the biceps muscle
transferred from the scapula to the head of the
bhumerus. A piece of the gum of the lower jaw
was likewise shown, in which a concealed tooth was
sunk about half-an-inch below the surface. He
asked, what could be the use of teeth in such a
position? He could only infer, from the existence
of such rudimentary structures, that the animal
was thc?ewended from a species possessing functional
tee!

Prof. FLowkR attributed the great variations in
the pelvic bones and the sterna of the whale to
their rudimentary character.

A paper was read by Mr. G. Harris, ‘On the
Concurrent Contemporaneous Progreas of Renova-
tion and Waste in Animated Frames.’ — The
general object of the paper was to show that
certain causes tending to produce renovation and
waste are controllable by human skill, and that they
would become still more 80 by increased chemical
and pathological knowledge. In the case of ani-
mated bodies, the hardening of the cartilages and
deterioration of the blood appeared to be the
principal causes of preventing removation and
accelerating waste ; and there was little doubt
that certain artificial appliances would, to a con-
siderable extent, affect those conditions so as to
restore waste mtg eﬁ'eotOd rel}o]vlaﬁon, h:;nd Vt"hx‘ll;

tly prolong the period of human life. i
grn?amni,ie said, are rare}iy known to die of extreme
old age, and he suggested that they might have an
instinctive knowledge of the value of vegetable or
mineral appliances in increasing renovation and
m'lt‘?lﬂng por wa sharpl, ized by Mr. Lan.

o paper was y critici y Mr. -
xmznpaand Dr. GAMGEE as a mere speculative
production and a collection of random assertions ;
and the CHAIRMAN denied the statement of the
author that death was materially influenced by the
ossification of the cartilages and the deteriorated
condition of the blood.

The last communication brought before this
Section was a paper by Dr. RADCLIFFE, entitled,
¢ Whether the Causes of Vital Movement are yet
clearly appreciated.’
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The PRESIDENT opened the business of the
Section with an address, in which he said that
the several Sections of the British Association had
different functions from those of Societies pursuing
corresponding branches of science. The Section
he a.ddmse(f was not simply the Geographical
Society, meeting in a hospitable and imgortant

rovincial town, but & body having a distinct
individuality, with to fulfil which were
not easily to be fulfilled elsewhere ; whilst, on the
other hand, Geographical Societies performed many
functions which the Section could not sacceesfully
undertake. Its peculiarities lay in the briefness .
of its existence, combined with an extraordinary
a&portunity for ventilating geographical projects.

e lectures were constituents of a great scientific
organization, which enabled them to secure the
attention of representatives of all branches of
science to projects they put forward, and to obtain
the support of the whole Association to those
which had merit enough to earn their deliberate
approval. These considerations indicated the

of subjects which might most profitably
engage the attention of the Sections, viz, those
which may lead to a definite proposal for the aid
of the Association generally, and those of a high
and general popular interest. There were many
objects of geographical pursuit other than explora-
tions ; geographical problems were as numerous
and interesting as thoee of any other science. The
con! tion of every land, its soil, its vegetable
covering, its rivers, its climate, its animal and
human inhabitants, act and react upon one
another, and it was the highest problem of geo-
graphy to analyze their correlations. The mutual
effects of climate and vegetation were an instance
of this. Certain general facts are familiar to
us, namely, that rain falling on a barren eonntm
drains away immediately ; it ravages the hi
slopes, rushes in torrents over the plains, and
rapidly finds its way to the sea, leaving the land
unrefreshed and unproductive. On the other hmm
if a mantle of forest exist, the effects of the rai
are far less trangsient. The water has to soak
through much vegetation and humusbefore it is free
to run over the surface, and when it doee 8o the
rapidity of its course is checked by the stems of
the vegetation ; consequently, the rain-supplies
are stored, and the climate becomes more equable
and humid. 'We were also familiar with the large
differences between the heat-radiating powers and
evaporation of the forest and of the desert. We
had, however, no accurate knowledge of any of
these data, or of the influences of forest and desert
on the rate of passage and horizontality of the
water-laden winds from the sea. Such were
examples of the interesting and intricate problems
which raphy had to solve. There are tracts
in Africa, Australia, and at the Poles, not yet
accessible, and wonders may be contained in them;
but the region of the absolutely unknown is
narrowing, and the career of the explorer, tho'ﬁh
still brilliant, is inevitably coming to an end. The
geographical work of the future is to obtain a
truer inowledge of the world, not by accumu-
lating masses of petty details, but by just and
clear generalizations. We want to know all that
constitutes the individuality, so to speak, of every
geographical district, and we have to use that
knowledge to show how the efforts of our
race may best conform to the geographical con-
ditions of the stage on which we live and labour.

The President then propounded certain reforms,
which he hoped would be discussed by the Section,
regarding the distribution and production of maps
of the Ordnance Survey. Referring to the maps
already issued on the one-inch scale, whose accuracy
and hill-shading were unsurpassed, although a
defect might be pointed out in the absence from
the coast maps of the sea data (s.e. the depth and
character of the sea-bed, its currents and tides),
he discussed what he believed to be the defects
in the form and manner of their publication—
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defects easily remediable. In short, it was to be
regretted, he said, that these beautiful and cheap
maps (already paid for by the tax-payer) were not
more accessible. They are rarely to be found even
in the principal booksellers’ shops, and are never
seen on the bookstalls of railway stations. Many
educated persons seldom, if ever, see them, and
they are t unknown to the middle and lower
classes ; in fact, those interested in local mape are
generally driven to use common and inferior ones
out of those which have the command of the
market. The same may be said of the French
Government maps. The obstacles to the general
usefulness of Ordnance Maps are caused, first, by
their being printed on large and stiff paper, which
makes them cumbrous and unfit for use, except
after much trouble and expense in inounting and
binding ; and, secondly, by the circumstance that
the agents for their sale are themselves map
makers, and, therefore, competitors. The remedy
be should propose to the Committee of the Section
was to memorialize the Government to cause an
issue of the mape to be made in quarter sheets, on
thin paper, folded in pocket size, with an index
map outside of each to show its contents ; and to
appoint them to be sold at every ‘“head post-
office” in the United Kingdom. Each ofthe seven
bundred offices might keep a stock of the sheet
relating to its district and of those of the eight
adjacent sections ; others not kept in stock to be
obtainable by ordering them through any of the
offices. These simple reforms would be an
immense public boon. For sixpence, the price
of a quarter sheet, any one would be able to
obtain, without trouble, a beautiful and accurate
pocket map of the district in which he
resides : such a measure would increase the
sale, and enlist the sympathies of the people
and of their representatives in Parliament on the
side of the Survey. As to the objection that it
would interfere with private enterprise, he (the
President) could not see why the Government
should restrict the sale of ite own work in order
to give a fictitious protection to inferior productions
of the same deacription. - Another proposal he in-
tended to make to the Committee was to memo-
rialize Government to undertake, should the other
scheme sacceed, the construction of a reduced
Ordnance Map, on the scale of five miles to an
inch, to be printed in colours, The art of colour-
¥rinting has already influenced phy in
oreign countries, and it was found that colours
were well calculated to represent the variety of
nature on the surface of a country. The Dutch
had issued maps of Java in more than ten different
colours, and they gave a vivid idea of the state of
cultivation in that country. It was understood
that the Ordnance Survey Office had favourably
considered the question of printing, at some future
time, of an edition of the one-inch maps on this
principle, but his (the President’s) proposal was to
suggest that maps be produced on the smaller
scale of five miles to an inch, and their sale to
the public be facilitated by the same measures as
those he had proposed in the case of the already
existing plain maps.

‘Report on the Exﬁ:ration of Moab,’ by the
Rev. Dr. GinsBUra.—* Report on the Geographical
E{Flomtion of Moab,’ by the Rev. Canon TRISTRAM.

hese two Reports referred to the same journey
of exploration, which was supported by a grant
from the Association, the Rev. Canon Tristram
having continued the Expedition after Dr. Ginsburg
had quitted it. The party left Jerusalem on the
30th of January last, entering the country from
the south of the Dead Sea; crossing the frontier
line of ancient Moab and Edom, they first examined
the Ghor es Safieh, which they found very much
more extensive southward and eastward than it is
marked on the maps. Beyond this, Drda was
visited, generally said to be the ancient Zoar; but
nothing is left of it beyond lines of foundations
and heaps of sandatone, some of the stones squared
and dressed. From Drda to Kerak the ascent was
calculated at 3,720 feet, Drda being 570 feet below
the sea-level. The entrance to Kerak is by an
arched natural tunnel, out of which the traveller

emerges in the midst of the city. Its fortifications,
well adapted to resist mediseval or modern Oriental
assanlt, are in their lower parts of Phcenician or
Jewish age, then Roman, and finally surmounted
by the work of the Crusaders ; they are of vast
extent and emormous height. An excellent series
of photographs of this singular fortress were taken
by Mr. R. C. Johnson, tie photographer of the
expedition. The party were here held as prisoners
of a rapacious chieftain, and not allowed to depart
until after the payment of a heavy ransom.” Never-
theless, excursions were made in the neighbour-
hood, and the sites fixed of many ruined places.
Near Arar, a messenger reached the party, brin%}:g
news of & domestic affliction, which compelled Mr.
Klein, who had been of the greatest service, from his
knowledge of the lang and people, to return
bastily to Jerusalem, and Dr. Ginsburg accompanied
him. The rest continued their way northward, across
a dreary highland plain to Dhiban, near which the
famous monolith had been found. No basalt or in-
scribed remains now exist above ground. The next
place visited was Um Rasas. The most interesting
ruin here is a Christian mortuary tower, close to the
ruins of a Byzantine church, and forming a land-
mark for miles round. Um Rasas must have been
one of the most important cities on these highlands
in Roman times, and is on the Roman military
road. Several places not hitherto visited, to the
east of Um Rasas, were explored. One of these,
Khan Zebib, is evidently built on the ruins and
with the débris of a former great city, and a Doric
temple was found to the eastward of it. From Um
Rasas the route was north-west, crossing the Wady
Themed, and, north of it, a visit was made to
Zarafan, with a fort of large squared stones on the
top of a tell, and the remains of the town below it
—probably the Naar Safari of the ¢ Notitia.’ To the
north-east lies Um el Weled, one of the most
important ruins in the whole country, consisting
of three distinct types of buildings, Pre-Roman,
Roman, and Saeracenic. The forum, surrounded
by the bases of columns, is entire, forty-one paces
by twenty-eight. Striking eastward, Ziza was
visited, mentioned in the ¢ Notitia’ as the head-
quarters of the Dalmatio-Illyrican cavalry. The
remains are very perfect, and much engineering
skill is manifested by the way in which the upper
valley has been banked, and a system of sluice-
gtves arranged for filling the great water-tank.

eral acres, full of sculptured ruins, were here
seen. A few miles east of Ziza the party made
their most interesting discovery, in the ruins of a
magnificent palace of the time of Chosroes the
Second, A.p. 611-625. Two days were well spent
in examining and photographing the richly-deco-
rated facade and walls. Mr. Fergusson, to whom
the photographs had been shown, besides fixing
their age, had pointed out the indications they
afforded of Byzantine art, guided by Persian
design. The party returned by the northern end
of the Dead Sea, having succeeded in surveying a
large tract of this interesting country, and bringing
to light some twenty ancient cities hitherto un-
visited.

‘The Euphrates Valley Route to India, by Mr.
W. P. ANDREwW.—In the opening portion of his
paper, the author dilated upon the many noble
objects which the proposed railway to India, vid
the Euphrates Valley, would subserve. It would
inevitably entail the colonization and civilization
of the great valleys of the Euphrates and Tigris,
restore the old and remowned productiveness of
Mesopotamia, and resuscitate in modern shape
Babylon, Nineveh, and Ctesiphon. He argued
that no direct ronte to Indis, amongst the many
which had been proposed, combined so many ad-
vantages as the ancient route of the Euphrates. It
is the shortest and the cheapest, both for construct-
ing and working a railway,—so free from engineer-
ing difficulties, that it appears as though designed by
nature for the highway of nations between the East
and the West ; it is tﬂe most surely defensible by
England—both its termini being on the open sea—
and the most likely to prove remumerative. The
other routes proposed, such as those from places
on the Black gea., were open to the fatal objection,

that while they WU be of the greatest service to
Russia, they would bo beyond the control of Great
Britain : they were besides excluded from practieal
consideration by engineering difficulties they
involved. These conclusions had been demon-
strated by many eminent witnesses examined
before the recent Select Committee of the House
of Commons. The author admitted the value of a
continuous line from Constantinople to India,
but believed it to be too vast a projeet to be
at present undertaken. The moderate scheme
which he advocated was a line 900 miles in
! , from the Gulf of Scanderoon, vi4 the right
bank of the Euphrates to Kowait, in the north-
western corner of the Persian Gulf. Should it be
found desirable hereafter to construct a through
line to India, this portion would form a ready-made
and considerable section of it. It was precisely
that portion of the route between Comstantinople
and India from which the greatest bemefit would
be derived by the substitution of railway for sea
transit, whether regard be had to the rate of speed
or the economy with which the traffic might be
worked. Both the proposed termini all the
requisites of first-class harbours, and the line, on

leaving Alexandretta, would run to Aleppo, and

along the Euphrates, by way of Annah, Hit,
Kerbela, Nedjef, Somowha,and 8heikh el Shuyukh,
to Kowait. The Euphratee would not be crossed,
and the line would have the strategic advantage of
two great rivers being interposed between it
and an advancing ememy on the flank on which

there would be the greatest likelihood of danger

arising. The cost of the railway was estimated at

9,000,000 sterling. The advantages of the pro-

posed railway to England would be the possession

of an alternative route to India and the saving of
nearly 1,000 miles in linear distance.

‘The Direct Highway to India Considered, by
Capt. FeLix Jonzs.—This paper also advocated the
construction of a railway to unite the Mediterranean
at Alexandretta with Kowait on the Persian Gulf.
The other p routes through Asia Minor,
Northern Persia, or vid Diarbekr and the left bank
of the Tigris, were reviewed by the author, and
shown to offer hopeless difficulties in the way of a
line of railroad. Aleppo is the key to the entire
system of railways in Turkey. A proposed line
hence to Mosul would have the advantage of
absorbing all the lines of traffic from the north and
east, but in its continuation along the Tigris it
would entail the bridging of the Euphrates twice
and the Tigris once, besides being 300 miles
longer than the route along the east bank of the
Euphrates. The author spoke also of the more
settled habits of the Arab population along this
latter route, and of the manifest sirategic and
political value to England of this line and its two
termini.

¢ On a Through Railway RoutetoIndia, vié Russia
and the Oxus Valley,’ by GRYF JAXA DE BYKowsKI.
—The author had traversed the route he recom-
mended, travelling on horseback a distance of 2,000
miles. He estimated the length of the line at
1,900 miles, whereas the route from England, vid
the Euphrates Valley, was 3,185 miles. From the
Volga to the Hindoo Koosh extended a plain,
traversable even now by wheeled carri Crossing
the Hindoo Koosh from Inderab to Planshir Valley,
there were only a few miles of mountain. Itistrue
there were narrow gorges along the Cabul river,
which would entail expensive works, but they were
quite practicable,

FRIDAY.

‘Discoveries at the Northern End of Lake
Tanganyika,’ by Mr. H. M. STANLEY.—MTr. Stanley
prefaced the reading of his paper by an account
of the origin of his project of searching for Dr.
Livingstone, and of his journey to Ujiji, and his
meeting with the great traveller, an account similar
to that which has already been made known to
the public. He commenced his account of Tan-
ganyika by stating that he was enabled to fill up
the south-eastern shores of the lake—at present
a blank on our maps—with rivers, marshes, and

‘mountain ranges, and people them with powerful
throagh

tribes. From Unyanyembe he passed
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Southern Wavinza, Ubha (three marches), the
beaatiful country of and then crossed
the Linohe anlez‘.to the neighbourhood of Ujiji.
At the time of his propoeing to Dr. Livingstone
& journey, in company, to the northern end of the
lake, the Doctor was almost sure that the Albert
N and Tanganyika communicated with each
ot.z:rn.-liehd perceived, as he ht, & con-
stant flow northward in the waters of z
and all the Arabs and negroes i in de-
claring that the river Rusiz (at the northern end)
ran ow! of the lake. As soon as Mr. Stanley
wentioned to him the interest and importance
attached to a settlement of this question, he lost

no time in ing for the journey. Previously,
as he sm not regarded the subject as
of any importance, the central line of drainage
(i.e., the Lualaba) having absorbed all his time
and means. Embarking in a boat, and travelling
northward from Ujiji, the two travellers hugged the
ooast of Ujiji and Urundi, looking sharply into
every little inlet and creek for the outlet that
was said to be somewhere. About fifteen to
twenty miles were travelled per diem, past lofty
mountains, rising sometimes 2,000 or 3,000 feet
above the level of the lake, and camping
ashore for the night. Several times they were
in danger from the natives, and their men
had to keep watch all night, lest they should be
surprised while asleep. It took ten days to reach
the head of the lake ; on the opposite shore, a
mountain range, ever bold and high, limited their
western view, and appeared impenetrable. The
lake is of very great depth : Mr. Stanley sounded
two miles from shore and found no bottom with
620 feet of line ; and Dr. Livingstone, further
south, while crossing, found no bottom with 1,800
feet of line. The mountains round the northern
end fold around so close, ;:ith no avelv!:lel for th;
escape of waters, save the narrow eys an
ravines by which tributary streams reach the lake,
that were the waters to rise 500 feet above their
present level, the configuration of the lake would
not be materially altered. The evening before
they saw the Rusizi, a freedman of Zanzibar
d (in answer to their questions) that he had
been on the river the day before, and that it ran
out of the lake. This information caused the
two travellers to deliberate on their further pro-
oeedings, should they find a channel leading into
Albert Nyanza ; and they decided they would in
that case follow it and coast round its shores, in
the hope of meeting with Sir Samuel Baker.
The mouth of the river was at length found ; it
was in a little bay about a mile in width, and was
masked by a dense brake of papyrus and matete
cane. The entrance was not visible, and they
followed some canoes which were disappearing
mysteriously throngh gaps in the brake. Thus
they found the central mouth, and all doubt as
to whether it was an effluent or an influent soon
vanished, for a strong brown flood met them
which tasked all their exertions to pull against.
Higher up it widens into lagoons on either
side. The alluvial plain through which the
Rusizi flows into the lake is about 12 miles
wide at the commencement, and 15 miles in
length, narrowing upwards to a point. The
mountain ranges on either side here approximate
to within two miles, the eastern range passing the
termination of the western. Further towards the
north-west there was a perfect jumble of moun-
tains. The chief Rubinga (near the Rusizi), who
was a great traveller, and readily discussed
questions of hy with the two exl;:lorers,
told them that the Rusizi rose in Lake Kivo, a
sheet of water 15 miles long by about 8 broad,
from which it escaped by a gap in the mountains.
About 20 miles from its mouth, the Rusizi is
joined by the Luanda, or Ruanda, flowing from
the north-west ; and there were besides seventeen
other tributary streams. Rubinga had been six
days to the northward, but had not heard of a
body of water, such as Lake Albert Nyanza.
Baker’s lake, therefore, could not have the large
extension southward which its discoverer had
himed for it. On their return journey to Ujiji,

they coasted along the western shore of Tangan-
yika, visiting Uvira, where they were shown the
sandy beach on which the canoes of Burton and
Speke had rested. A little south of this rises the
l;loftyi.peak of Sumburizi, 4,600 feet above the lake-

ve

Dr. Livingstone having sent home no map of his
discoveries, or an mvtl;?nl from which one could
be constructed, geyond the descriptions in his
despatches, Mr. Stanley, at the request of the
President, pointed out, on a map of Africa, the
position of the rivers and lakes, as near as he
could recollect, from the map he had examined
while in Dr. Livingstone’s company.

¢ Extracts from the Official Despatches of Dr.
Livingstone.’—The geographical information com-
municdted in these despatches is contained chiefly
in that to Lord Clarendon, dated the 1st of Novem-
ber, 1871. 1In this letter Dr. Livingstone states
that he had ascertained that the watershed of the
Nile was a broad upland between 10° and 12° 8. 1at.,
and lying from 4,000 to 5,000 feet above the sea-
level. It is 700 miles in length from east to west,
and from it flow innumerable streams, which farther
north unite to form two main lines of drainage—

“lacustrine ” rivers; the exploration of one

of which, called the central line, had oecupied all
the traveller's time and means down to the date of
his despatch. The geographical results are stated
to be chiefly as follow :—* The great river, Webb’s
Lnualaba, in the centre of the Nile Valley, makes a
il['eut bend to the west, soon after leaving Lake

oero, of at least 180 miles ; then, turning to the
north for some distance, it makes another large
sweep west of about 120 miles, in the course of
which about 30 miles of southing are made; it
then draws round to north-east, receives the
Lomame, or Loeki, a large river which flows
through Lake Lincoln. After the union, a large
lake is formed, with many inhabited islands in it ;
but this has still to be explored. 1t is the fourth
large lake in the cemtral line of drdinage, and
cannot be Lake Albert; for assuming Speke’s
longitude of Ujiji to be pretty correct, and my
reckoning not enormously wrong, the great central
lacustrine river is about five degrees west of Upper
and Lower Tanganyika. The mean of many baro-
metric and boiling-point observations made Upper
Tanganyika 2,880 feet high ; . .. but I have more
confidence in the barometers than in the boiling-
pointe, and they make Tanganyika over 3,000 feet,
and the lower part of the Central Lualaba one inch
lower, or about the altitude ascribed to Gon-
dokoro [nearly 2,000 feet]” The furthest point he
reached to the north was stated to be lat. 4° S.

¢On Dr. Livingstone's Recent Discoveries, by
Lieut.-Col. J. A. GRaNT.—The author observed
that it was much to be regretted that Dr. Living-
stone’s despaiches and letters contained so few
observations of latitude, longitude, and altitude ;
and that map-makers were consequently unable to
lay down his vast discoveries with any degree of
certainty. Dr. Livingstone had informed us that
his great line of drainage had been traced by him
from 12° S. lat. down to 4° 8. lat., and that he
believed the waters continued to flow beyond that
until they joined the Bahr el Gazal, or great western
tributary of the Nile. But no such thing could
happen. The Bahr el Gazal throughout its course
was a system of marshes, stagnant waters over-
grown with rushes and ambadj, and supplied very
little water to the Nile, Moreover, a recent German
traveller, of whose discoveries Livingstone, of
course, could not be aware, had passed the sources
of the rivers of the Bahr el Gazal system in from
3° to 5° N. latitude. From the facts recorded
by Livingstone that pigs were kept by the natives
of the Lualaba country, and that the gorilla was
found there,—both of which animals are unknown
in the Nile-Lake region,—he (Col. Grant) concluded
that the great traveller had under-estimated the
westing he had made in his longitude, and that he
was really on the upper waters of the rivers which
flowed west into the Atlantic.

A discussion of some length followed the reading
of these papers. Dr. BekE said that the inevitable
conclusion from the facts stated by Dr. Livingstone,

espeoially that of the altitude of the Lualaba,

that the river-system he discovered could nom
long to the Nile. It was not an agreeabls conclu-
sion to him (Dr. Beke), who had so long advocated
the contrary view, but it was forced upon him by
the facts brought to light for the first time in Dr.
Livi ne's official despatches.—Mr. Peragrick
that it was impossible that the Lualaba
could join the Bahr el Gazal, with which he had
been, during his travels, so well acquainted. His
own observations, and especially those of Dr.
Schweinfurth, who had pushed his researches be-
yond the southern watershed of the Gazal, and
found to the south an imlportant river flowing to

the north-west, absolutely shut off the
from any possible connexion with the Gazal—Sir
H. RawLinsoN also believed the Lualaba could not
be the Nile: he was inclined to the opinion that
it formed part of a closed basin, the receptacle
being some large lake further to the north.—Mr.
STANLEY his conviction that Livingstone
was oorrect in his conclusions. In answer to ques-
tions, he stated that the water of Taunganyika was
ectly sweet.—The PresipENT thought it un-
ikely that a closed basin existed in that humid
part of Africa, where the evaporations from a lake
would not eaml the amount of water poured into
it—MTr. A. G. FINDLAY would not admit that the
information we had received regarding altitudes
was final, and believed it still possible that the Lua-

laba was connected with Albert Nyanza.
¢ Explorations in the Gold Region of the Lim-
popo, by Mr. E. BurroN.—The paper gave an
account of journeys made by the author in 1869
acroas the Limpopo and in the neighbourhood of
Lydenburg. After crossing the Limpopo in the
direction of the Bubyi river, a granitic country
was entered, which continued to the furthest point
reached, Matiba. The Bubyi has no running water
in the dry season, but its banks are clothed with
groves of a fan-leaved palm and a fine mimosa,
some of the latter trees forty feet high without
a branch, The granitic formation of this region
possesses very remarkable features; vast flats
stretch away for a distance of sixty miles, studded
with granite hills, each formed of a single mass of
rock rising to a height of 600 to 1,000 feet ; the
rock is denuded for miles, and the country a water-
less desert. The natives build their hats under
the shelter of large scales of granite on the sides
of the hills, and also on the bare rounded summits.
No European could reach these places, but the
inhabitants scale the hills with the facility of
baboons. The author stated that there was very
little hope of the Limpopo ever being reandered
a navigable river, or the country settled by a
European population. Lydenburg, further south,
is situated in a fine agriocultural district, and the
country to the eastward, on the slopes of the
Quathlamba, is very beautiful and fertile for a
distance of 100 miles. In 1870 he discovered
gold in a mountain range south-west of Lydenburg.
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TOURSDAY.
The PRESIDENT opened the proceedings of this
Section, and after a few introductory remarks, said
—Every one has been saying that we have been for
some time and th::d we are at the preo&n::

moment, enjoying unprecedented prosperity in thi
oountry. If tyl:gwellljbeing of al:ntion could be
solely estimated by the amount of wealth which is
produced at home, and by the quantity of com-
modities which are imported from abroad, it might
be concluded that England was rapidly arriving at
a state of perfection, and that all her people were
in process of securing an ample supply of the
necessaries and comforts of life. Let us for a
moment, then, ask whether such a result is likely
to be realized by the prosperity which at present
prevails. People are beginning to that
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prices are rapidly rising ; and it seems to be dis-
covered that the more prosperous the nation is said
to be, the more certainly does an advance take
place in the price of many of the first necessaries
of life. If we are told that never before was so
much wealth produced, that never before were the
wages of so many classes of labourers 8o high, it
may be with truth rejoined, that never before were
many articles of daily consumption so dear. There
has been also a general rise in house-rent. It is
at once obvious that unless the increased wealth
which is produced is generally diffused throughout
the nation, it will of course follow that in conse-
(glenee of the rise of prices some people may find
themselves not more prosperous, but worse off than
they were before. There are a great many people
whose incomes are either fixed in pecuniary amount
or are regulated by customs which, if not unchange-
able, require many years to be modified. Nothing
is more common than, when a man dies, to leave
his widow or his daughters a fixed income. Some-
times the income is derived from property which
trustees are ordered to invest in some security such
as the funds, in which the rate of interest is fixed ;
sometimes the income is a fixed pecuniary charge
upon some property or business. Then, again,
there is a numerous class, such as half-pay officers
and superannuated clerks, whose incomes are also
fixed. There are also others, such as clergymen,
clerks, and others, in the receipt of salaries, whose
incomes may ultimately advance if there is a
general rise In prices, but after the rise has taken
place, & considerable time will elapse before
the advance is secured. It must also be
borne in mind that although there may be a
great increase in trade, yet the increase may not
affect every business, and therefore in those
branches of industry which remain unchanged,

emplogﬂ and employed may for a considerable
time unable to secure any increase in their

remuneration at all commensurate with the aug-
mentation in the cost of living. The operative
and the miner have secured an advance of 20 or
30 or 40 per cent. in their wages ; but it does not
invariably follow that these advancing profits and
this increase in wages should be at once accom-
panied by a corresponding advance in profits and
wages in other industries and in_other localities.
If there is a great increase in the production of
wealth, accompanied by a rise in the price of many
of the necessaries of life, it does not follow that
all are at once benefited ; but, on the contrary,
many temporarily suffer severely. When trade
rapidly increases, it may happen, as it does at the
present time, that there is a transfer of wealth,
that some people are getting poorer as others are
getting richer. In the congratulations which we
indulge about national prosperity, let us not forget
those who not only do not at once Esrticipate in
its advantages, but who actually suffer in conse-
quence of it. But it may be asked, is the rise in
prices, which is now so marked a feature in the
economic condition of England, caused by the

neral activity of trade, or is it simply an acci-

ental coincidence ? If nothing occurs either to
increase the supply of the precious metals, or if
no change in the method of conducting business
enables their use in many transactions to be dis-
pensed with, it is a well-known principle of
economic science that an increased production of
wealth would cause, not a general rise, but a
general decline in prices. It has, however, hap-
gened that, contemporaneously with the great

evelopment of trade which has eccurred during
the last twenty years, there has been an enormous
increase in the production of the precious metals.
It has been calculated that the total yield of gold
since the gold discoveries in Australia and Cali-
fornia, a little more than twenty years since, is
about 500,000,000.. This is supposed to be nearly
equivalent to the entire quantity of gold existing
in the world previously. There has also been a
considerable augmentation in the production of
silver. The effect which has thus been produced
in chespening the precious metals, or, in other
words, In effecting a general rise in prices, has
been greatly assisted by an extended use of credit,

Wrtly owing to greater facilities in banking.
hen the gold discoveries in Australia and Cali-
fornia first became known, many predicted that
there would be a great and almost immediate
depreciation in the value of this metal. This
prediction was not fulfilled. The gold discoveries
occurred just at the time when there was a great
development of trade, partly produced by the
introduction of free trade, by the extended appli-
cation of steam to industry, and by the develop-
ment of the railway system. The additional
supplies of gold were consequently for some time
absorbed without any decline in its value. It can
now, however, be scarcely doubted by any atten-
tive observer that a considerable depreciation has
taken place, and that this is indicated by a marked
rise in prices, which is erroneously supposed to be
due, not to this cause, but to a general activity in
trade. The rise in prices which has taken p
since 1850 is estimated by eminent authorities as
not less than 40 or 50 per cent. This circum-
stance partly accounts for the fact that the ang-
mentation which has taken place in the production
of wealth has not produced a greater and more
perceptible influence upon the general well-being
of the country. If, for instance, we discover that
during the past year 10 per cent. more wealth,
estimated in money, was produced than in the
previous year ; and if during the same period
there has been, owing to a depreciation in the
value of the precious metals, a rise in prices of
5 per cent.,—it is at once obvious that one-half of
this supposed increase of wealth is not real, but
simply nominal, because all commodities have ad-
vanced 5 per cent. It is not, of course, intended
to be implied that there has not been a large and
real increase in the production of wealth. It is,
however, important not to omit the deduction to
which allusion has just been made. But the reason
which induced him to refer to the present general
rise in prices was threefold. In the first place, he
wished to point out the hardship and suffering
which it will, at any rate for a time, cause to certain
sections of the community. Secondly, to show
what precautions shounld be taken in order, as far
as possible, to mitigate the influence of a similar
cause in future. And, thirdly, to draw the practical
conclusion that at the present time certain classes
who are most unfavourably affected by the peculiar
economic circumstances of the country, are the
very mle upon whom the burden, both of imperial
and local taxation, falls with E:culiu severity and
inequality. But it may probably be said, is not
the present advance in prices temporary? Is there
any possibility that it can continue and increase
In answer to such inquiries, it would be presump-
tuous to give a positive, dogmatic answer. There
is probably no subject on which it is more hazard-
ous to prophecy than on the future yield of the
precious metals. Some people may argue that the
yield of gold from Australia and California cannot
be maintained. On the other hand, it may be urged
with equal plausibility that the yield of gold may
be greatly increased as labour in these countries
becomes more plentiful, and as improved methods
of mining are introduced. Without, however,
attempting to decide between these two opposite
opinions, we will adopt a middle course,and assume
t about the present yield will be maintained.
If this should be the case, it cannot be doubted
that there will be a steady depreciation in the value
of the precious metals, and a corresponding advance
in general prices; and it is obvious that if
the rise in prices should continue, the loss which
will be endured by those in receipt of fixed money-
incomes will also continue. This being the case,
we arrive at the second of the three points enu-
merated, and we have to seek a reply to the im-
portant practical question— What can be best done
to mitigate the consequences resulting from such a
loss? One or two practical conclusions may be
ventured upon. In the first place, it is hazardous
to tie down trustees or executors to invest money
in some security in which the rate of interest is
fixed. If the money is invested in any kind of
property, or in shares which represent eroperty,
the money value of the property and of the

shares’ will advance with the rise in prices.
Workmen and others who can only make very
small investments from time to time may, it is
thought, have a great difficulty in finding such
investments as those just recommended. It is,
however, at once evident that if they purchase
their dwelling-house by joining a building society,
or if they invest their money in shares in some
co-operative undertaking, they would avoid the
risk of finding the value of their savings depre-
ciated by a depreciation in the value of money;
and this risk they would run if they set aside a
weekly sum to purchase an annuity to commence
some years hence. It may seem that some of these
suggestions afford an argument against life insur-
ance; but this is really not the case if a judicious
choice of an office is made by those who insure,
Many offices divide their t‘Emﬁts, over a certain
fixed per-centage, among the policy-holders. If,
therefore, the money is judiciously invested by the
compauy, the money value of their property will
increase with the rise in prices; consequently, the
amount to be distributed among the poL'cy-holden
will increase, and will afford a compensation for
the diminution in the purchasing power of the
licy when it is paid. R‘he third point to which
e wished briefly to direct attention is the follow-
ing. In the present circumstances of the country,
the possessors of small fixed incomes are those who
participate least in the advantages resulting from
activity of trade, and are also those who suffer
most from the present rise in prices; and there
is no class upon whom the burdens of local and
imperial taxation probably fall with so much
severity. As examples, take a widow, a clerk,
a curate, or a half-pay officer, with an income of
200l. a year. They are liable to the income-tax.
The income-tax is not only made a permanent
of our fiscal system, but a precedent was set
year for defraying exceptional expenditure by
means of the income-tax. No class probably has
to spend so large a proportion of their income in
house rent; and it is, after all, upon the occupiers
of houses that by far the most crushing effect of
local taxation falls. But the most serious injustice
that seems to be done them is associated with our
poor-law system. In those branches of industry
which are exceptionally prosperous enormous profits
are realized, and a great advance in wages is secured.
The additional wages are, to a great extent, spent
and not saved. They are spent in the purchase of
more beer, spirits, meat, butter, or the other articles
of daily use. The price of some of these articles
advances with this extra demand, and the pos-
sessors of fixed incomes suffer accordingly. No
one would suppose that he (Prof. Fawceug did not
rejoice in seeing the workman receive a better
remuneration for his labour, and have an oppor-
tunity of enjoying more leisure. But if his extra
wages are all spent, and nothing is laid by, what
may happen? Why, trade may become dull
Instead of there being the present demand for
labour, tens of thousands of hands may have to be
discharged. Nothing having been saved in proe-
g‘erous da{s, how will they live without work ?
hey will be able to claim the right to be main-
tained out of the rates, to no s extent contri-
buted by the very class—the possessors of small
fixed incomes—who do not now share in the
present prosperity, and who find the cost of living
increasing. This is the injustice to which he
alluded. Not only does this injustice exist, but
there is reason to fear that it may be increased.
There is a general feeling at the present day that
the burdens of local taxation press unfairly on
certuin classes. Admitting that some reform is
needed, it must be borne in mind that unless we
are careful, we shall, in striving after greater
equality, secure greater inequality. Some have
gone so far as to suggest that there should be a
national poor-rate, or, in other words, that the
support of the poor should be made an imperial
charge. But even if such an extreme proposal
as a national poor-rate is mot carried out, there
is a demand, influentially urged, that many
local charges should, in part at least, be defrayed
out of the Consolidated Fund. Without now
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attempting to decide whether such a proposal
ought to be carried out, it should be remembered
that two very serious dangers are associated with
it, which ought certainly to be most carefully
ed i In the first place, local an-

orities think that public money is no one’s
money, and consequently localities would vie with
each other in getting as much out of the Con-
solidated Fund as possible. He had felt it his duty,
on more than one occasion, to warn people against
supposing, a8 they sometimes seem to do, that the
Consolidated Fund is a great source of wealth, kept
perennially supplied by the spontaneous bounty of
nature. The lidated Fund represents tax-
ation. If more money is obtained from the Con-
solidated Fund for local purposes, what new taxes
is it proposed to levy? or which of the existing
taxes is it proposed to increase? This question
will be answered by the electors, the majority of
whom are not the ers of income-tax. They
have been enco g what has been done in
the pest to throw the whole extra charge on the
income-tax ; and uﬂe incom:—htax would falfl' wi:i:l
the t inequality upon the possessors of sm:
ﬁxmmes, who are placed in the most un-
favourable position by the geueral economic cir-
cumstances of the country. Allusion has already
been made to a remarkable rise of prices which is

ing on at the present time. So far as the
increasing dearness of commodities is due to such
natural causes as the demands of a larger popu-
lation, it would be neither possible nor desirable to
attempt to control it. Indications, however, are
not wanting that the cost of produc'i:g many
commodities may be artificially augmented by th
incessant demands which are constantly being put
forward for mischievous legislative interference
with industry. If we had time to examine the
various measures that were introduced into Parlia-
ment last year, and the various measures with
which we are threatened next Session, it would
not be difficult to show that, unless we are
very careful, industry will be hampered by State
interference much in the same way as a ma-
chine would be if sand were thrown among its
wheels. Such lessening of industrial efficiency
would increase the cost of producing commodities,
and the ¢ mass of the people would have
greater difficulty than they have now in obtaining
either a sufficiency of the necessaries or an
adequate sapply of the comforts of life.

8ir J. BowRriNGg read the ‘Report of the Com-
mittee on Uniformity of Weights, Measures, and
<Coins.’—The Report stated that a further advance
had been made by the passing of a law in Austria,
in June, 1871, rendering the use of the metric
weights and measures permissive from the 1st of
January, 1873, and compulsory from the lst of
January, 1876. Two-thirds of Europe, measured
by population, have adopted the metric system of
weights and measures. The remaining third com-
prises England and Russia. As regards Russia,
there are great difficulties in decimalizing their
present weights and measures, and the Imperial
Academy has stronglyadvocated the adoption there
of the metric system. In England, a Committee
of the House of Commons was appointed to con-
sider the question, and on their recommendation
an Act was passed to render permissive the use of
metric weights and measures. In the United
States of America the system is introduced per-
missively, and in the other Republics of that con-
tinent it has been introduced absolutely. As
regards coins, there has been considerable advance
made towards unity : France, Italy, Switzerland,
Belgium, Greece, Roumania, have already identical
coinage secured them by the Coinage Convention.
The Committee consider the unification of the
weights, measures, and coins all over the world is
fraught with imnense benefit to science, commerce,
and civilization®

A Resolution proposing the reception and adop-
tion of the Report was brought forward, but, on
the suggestion of Mr. J. A. FRANKLIN, the resolu-
tion was restricted to the reception of the Report

y-
A paper, by Mr. H. Burakss, ‘ On International

Coinage,’ was then read. The author advocated
the issue of gold coin of the value of two pounds
sterling, with decimal subdivisions.
In discussion, Sir J. BowriNe advocated the
pound sterling as the basis of coinage. It was
ized in every part of the world.—Mr. FRANK-
LIN thought the question was more suitable for
discussion among experts than by the general
public; and Mr. Newrox FeLLowes, whilst he
with Sir J. Bowring in acknowledging the
dvantage of the sovereign, thought we were be-
ginning at the wrong end in taking that as the
unit. We should take the farthing, and coin a piece
equivalent to 1,000 farthings. %Ie further recom-
mended that the standard should be 9/10 fine.
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THURSDAY.

The PRrESIDENT opened the proceedings with
an address to the Section, in which, after a few
introductory remarks, he said, that, however hack-
neyed the subject miﬁht appear, there was none of
greater interest to the mechanical engineer, and
especially at the present time, than coal. With-
out going into the geological aspect of the question,
or the statistics generally, he observed, that the
raisings of coal, which in 1855 were only 64,000,000
of tons in Great Britain, rose to 80,000,000 in
1860, and to 108,000,000 in 1869 ; and that the
price of all kinds of coal has, in the colliery dis-
tricts, risen about 100 per cent. within the last
twelve months. This increase of consumption
and this rise in price are startling facts, and force
us seriously to reflect upon the use and also upon
the abuse of coal. The supply, after all, is but
a finite quantity, and unlike the fuel wood,
which grows year by year to replace the annual
consumption: we are, therefore, dealing with a
store that knows no remewal, and if we waste
it, the sin of that waste will be visited upon
our children; and it thus becomes us to look
upon coal as a most precious, valuable, and limited
deposit, of which we are the stewards and guar-
dians, justified, no doubt, in using all that we
require for legitimate purposes, but most criminal
in respect of all that we waste, whether that waste
arise from wilful indifference or from careless
ignorance —an ignorance culpable as the indif-
ference itself. He then discussed the question of
finding sources other than coal for motive Eower, and
pointed to the tide-mill, and suggested that, in the
cases of large manufacturing districts within a few
miles of the sea, where there is a rise and fall of
the tide, coupled, in the outset at all events,
with natural indentations of the coast which might
be comparatively readily dammed up for the
storage of the water, there such storage should be
made that the water should be set to work turbines
of the best kind (turbines which will work with
very nearly the same per-centage of the total
power given out by the water at any particular
moment, whether they are immersed or whether
they are not) ; that these turbines should be em-
ployed in pumping water at a high pressure into
Armstrong accumulators ; and that pipes should
be laid on from those accumulators to the neigh-
bouring manufacturing town, and should there
deliver their power to the consumers requiring it,
to be used by them in water-pressure engines. Sup-
pose a beginning were made with the city of Bristol,
where the rise and fall of the tide might safely
be taken at 24 feet. Half a square mile of water
enclosed would, after the most lavish deductions
for loss, yield, in Bristol at least, 5,000 horse-
power,— probably sufficient to replace the whole of
the power of the stationary engines now at
work in Bristol. Looking at the opportunity
which good turbines give of utilizing the power
residing in water under constantly varying con-

ditions—looking at the fact that, by Sir William
Armstrong’s arrangements, this power may be
transferred to an extremely smngf quantity of
water under high pressure, and that therefore such
water may be transmitted for many miles through
gipea at low velocities, even although those pi

of no great size,—he could not help thix&mg
that there is here open to the talent of the mecha-
nical engineer a new field of enterprise, and one
which, if succeesful, would tend to economize fuel,
and to leave more of it for consumption in metal-
lurgical operations, and in other operations re-
quiring heat. He reminded the Section of what
has been done in the town of Schaffhausen by a
public-spirited inhabitant in the way of utilizing
the wat.er-gower of the Rhine, and of laying it on,
80 to speak, to every man's door. This has been
accomplished by erecting turbines worked by the
river, delivering their 'qower to endlees wire-ropes,
carried over pulleys placed alongside the Rhine.
This rope gives off power at the end of each street
abutting on the bank, and that power is conveyed
along those streets by a shaft in a channel under
the paving. Each manufacturer can make his own
communication with these principal shafts, and
thus obtaine the power he may require. He then
adverted to the loss which takes place in the mine,
though of late more economic systems of working
have come into use. He would not suggest Govern-
ment interference on this point, believing it would
be more mischievous than beneficial; but in the
absence of any such interference, it follows, from
the ordinary principles which te com-
mercial transactions, that a considerable per-
cen of coal in many districts will never be
brought to the surface, because at the present
time it does not pay to bring it. Thus in the very
outset we are wasting fuel. But the prevention
of this source of waste is a question quite as much
for the mining engineer and the political econo-
mist as for the mechanical engineer. The question
of worth of fuel when brought to the surface may
be divided into two branches—the domestic and the
manufacturing. First, the domestic use, a highly
important branch of the subject. It is believed
out of the total of 98,000,000 or 99,000,000 of tons
of coal which in 1869 were retained for home use,
18,500,000 tons, about one-fifth of that quan-
tity, were consumed for domestic purposes (about
10,000,000 being exported). Our wasteful treat-
ment of this must noticed. We put a grate
immediately below and within a chimney, and
as this chimney is formed of brickwork, by no
possibility can more than the most minute
amount of heat be communicated from the chim-
ney to the room. On this grate we make an
open fire. Fire cannot burn without air, and we
seldom provide any means whatever for the air to
come in to the fire. The unhappy fire has, as it
were, to struggle for existence. In a well-built
house eeKecmlI{hu it to struggle, for the doors
and windows shut tightly. The result is, that the
fire is always smoking, or is on the verge of smoking.
We breathe the noxious gases, and we spoil our
furniture and pictures ; nevertheless, pily for
us, the fire does succeed in getting supplies of air
which, even although insufficient for the wants of
the chimney draught, do renew the air of the room.
If, to satisfy the demands of the chimney, and to
stop its smoking, & window is left a little open or
a door is set ajar, we complain of draughts; so that
there we are, with an asphyxiated fire, our smoky
rooms, and our draughty rooms. Moreover, the
fire, being immediately below the chimney, the
main part of the conducted heat inevitably goes
up it and is wasted, leaving the room to be warmed
principally, if not entirely, by the radiated heat;
and we do and suffer all this in order that we may
see the fire and be able to poke it. He confessed
that if there was no cure for the evils just described
other than the close stoves of the Continent, with
the invisible fire, and with the want of circulation
of air in the room, he would rather gut ap with
our present domestic discomforts, and even with
the loss of heat, than resort to the close stove as a
remedy. But there are modes by which freedom
from smoke, freedom from draught, efficient venti-
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lation, and utilization of the heat, may all be com-
bined with the presence of the visible pokable
fire. He reminded the Section of the paper read
before it at the Norwich Meeting in 1868, by Capt.
D. Galton, in which he so clearly described his
admirably simple invention of fire-grate. This con-
sisted in putting a flue to the upper part of the fire-
gﬁe,whu:h flue passe: a brick chamber
ormed in the ordinary chimney, which chamber was
supplied with air from the exterior of the room by a
proper channel, and then the air, after being heated
in contact with the flue in the chamber, escaped
into the room by openings near the ceiling, so that
the room was supplied with a copious volume of
warm fresh air, which did away with all tendency
to draughts from the doors and windows, and
moreover furnished an ample supply for the
rposes of ventilation and combustion. These
g:n- laces, he regretied to say, have been but little
uetf in En, , from & cause to which he would
hereafter advert—a cause which, he believed, stgnds
in the way of the adoption of improvement gene-
rally. The merits of these fire-places were at once
acknowledged by the French, who made the most
careful and scientific investigation of their working,
and they found that with such fire-places three times
the effect was obtained from a given weight of coal
that could be got with those of the ordinary con-
struction. No doubt there are many other plans
by which the same end as that attained by Capt.
Galton may be arrived at, and yet we go on year
after year building new houses, making no improve-
ment, expoeing ourselves to all the annoyances,
and, worst of all, wasting the precious fuel
Assume that we were to set ourselves vigorously to
work to cure this state of things, can it be doubted
that in ten years time we might halve the con-
sumption household, and do that not only
without inflicting any discomfort, or depriving the
householder of any gratification, but with an abso-
lute addition to warmth and an increase of clean-
liness—a benefit to health and a saving of expense ?
Moreover, it must be remembered that, with the
imperfect combustion of domestic fires, large
volumes of smoke are poured into the air. We
know how much freer from smoke town atmosphere
is in summer time than it is in winter time, and
this simply on account of the smaller quantity of
coal that is being burnt. Suppose that we could
reduce the total consumption, both in summer and
in winter, by 50 per cent., what an enormous boon
that would be even in the one matter of a pure
atmosphere.

As regards the manufacturing use of coal, this
may be divided into two parts, viz., ocal for obtain-
ing power, and coal for metallurgical parposes.
As an instance of the first he referred to coke-
maki.n%‘v:here the heat residing in the gases given
off is absolutely lost, amounting in some instances
to 30 per cemt. In our smelting of iron great
waste took place in the preliminary process of
calcination of the ore—he referred to the black
band of Sootland. It bes now been in use,
however, for meny years in our best conducted
works; but as a proof of the slowness of its
introduction, the furnaces of Scotland are even
now almost universally worked upon the waste-
ful principle of allowing these gases to burn
idly away. Take in the melting of steel in
crucibles, where the heat issues from the furnace
of necessity hotter than the heat of the melted
steel (for were it not so it would cool it), and of
this issning heat, as a rule, no use whatever is
made. Take again the heating farnace and puddling
furnace of our iron-works. Very commonly from
these, heat at a greater temperature than that of
welding iron escapes up the chimneys disregarded,
as though it had cost nothing for its generation. In
many works, it is true, a portion of this heat is
utilized for generating steam, but far more steam
can be obtained than is required, even with the
most unnecessary and lavish consumption of it.
The speaker then adverted to the utilization
of the waste heat from iron blast furnaces.
This waste of heat in steel melting, and in fur-
naces for iron, and for other metallurgical opera-
tions, is by no means necessary, although it might

be urged that it is, and it might be said, that if a
furnace is to heat a body to 300 deg., you must of
necessity allow the heat to escape at that tempera-
tare, or rather at something above it, or else in lieu
of heating the body you will be cooling it; and
that you can no more trap escaping heat than you
can trap a sunbeam. But Mr. Siemens has shown
us that you can trap the heat, and that you can so
lay hold of it, and store it up, that the gases as
they pass into the chimney from the farnace in
which there is, say, even melting steel, shall be
lowered in their temperature down to that which
will not char a piece of wood ; and he has shown
us how this stored up heat may be communicated
to the separate streams of incoming air and gas of
his gas furnaces, that they shall enter the furnace
at a high temgemture, that temperature to be
increased by their union and combustion in the
furnace. But although this invention has been
before the public for many years, and although it
has had the approval of Faraday, and of every
other distinguished scientific man who has investi-
Pbed the question, as well as the approval of the
eading minds among the users of furnaces, neverthe-
less, for the general reason subsequently alluded to,
the progress of this invention has been by no means
commensurate with its importance, and it is not
too much to say that manufacturers would rather
waste cheap coal than embark capital in new far-
naces, and more than all, be at the trouble of
instructing and of watching over their workmen.
He then proceeded todeal with our steam-engines
under the four great heads of marine, locomotive,
portable, and fixed. Including within the term
steam-engine the boiler as well as the engine,
the waste may arise in a steam-engine in two
ways, in either one of them, or in both com-
bined. It may arise from an imperfect utilization
of fuel in the production of steam, that is, a waste
due to the boiler and to the firing ; or it may arise
in an improper use by the engine of the steam
provided for it by the boiler. There can be no
question that the boiler waste is, as a rule, very
large indeed. A pound of fair ceal is, theoretically,
capable of evaporating from the bolling point 13
pounds o{l water, and ﬁe did not think he was over-
stating the case in saying that, on an average, not
more than from one-t{li:g to one-half of this q’um-
tity is obtained from the whole of the boilers in
use. This poor result varies from a variety of
causes : 1st, bad firing, which neans bad combus-
tion; 2nd, insufficient surface to absorb the heat ;
3rd, an unclean condition of that surface, either
from internal or external deposit, or both ; 4th, a
faulty proportioning of the parts of the boiler to
each other, and to the work to be done, which
causes heated water to be carried over with the
steam-—a cause of deficiency of evaporation, which
however, so far from being as a rule 3
goes to swell the apparent duty of the boiler. He
adverted to mechanical firing and the use of
liquid fuel, from which high evaporative duty had
been obtained. Crampton’s use of powdered fuel
was noticed, the powder being blown into the
furnace by the very air which is there to emter
into combustion with it. Very high evaporative
results bave thus been obtained. He referred to

the temptation to use boilers of inad te size
on the score of expense and room, an inted
out that this was extravagant economy. It may

be a saving at the outset, but it is a constant
source of loss in the working. He pointed to the
great advances made in the saving of fuel already
attained in marine locomotive and agricultural
engines, but the great class of fixed engimes in
our manufactories were not in so favourable a
condition, and he described these engines as of
a most disgraceful and scandalous character. He
referred in considerable detail to the various
points in which the boilers and engines of the
present day are below the standard to which en-
gineering science has already 1eached, and in
which, therefore, there is known opportunity for
immediate improvement. There is go little trust-
worthy information as to the total horse-power at
work in the United Kingdom, as is evidenced by
the fact that very recently the number of boilers

has been estimated before a Parliamentary Com-
mittee as low as 50,000, and as high as double,
and even close upon quadruple that number, that
it would be an unwarrantable waste of the time
of the Section to enter into calculations, or rather
speculations, as to the exact saving that would be

made in the consumption of coal uent upom
improving the whole of our steam-engines up to
the present highest standard. It will, however,

be sufficient to show the importance of the ques-
tion, and he felt sure he should be safe in sayi
that such saving would have to be estimﬁegl}.;g
millions of tons. This is a saving that might be
made with our present knowledge; but when we
recollect that an engine burning even as low as
21b. of coal per indicated horse-power per hour is
still developing only ome-tenth of all the power
which, according to calculation, resides in that
coal, there is manifestly a vast scope for our
mechanical engineers in the exercise of their
talents for further economy. But let not con-
sumers of coal remain indifferent to savings on
their consumption until those improve-
ments are discovered by scientific men. e is
apt, at first sight, to marvel that users of steam-
engines should be so blind to their own interest,
and should permit waste to go on day after day,
and year after year—a waste not only prejudicial
to the community at large and to succeeding gene-
rations, but a waste causing constant nse to
those who commit it ; but the fact is, there are
several reasons why manufacturers and others
permit the waste to go on. In prosperous times
those engaged in manufactures are too busy earning
and saving money to attend to a re-organization of
their plant. In times they are too dispirited,
and too little inclined to spend the money that in
better times they have saved in replacing old and
wasteful appliances by new and economical ones ;
and one feels that there is a considerable amount
of seeming justification for their conduct in both
instances, and that it requires a really compre-
hensive and large intelligence, and a belief in the
fature posseueﬁ by only a few out of the bulk of
mankind, to cause the manufacturer to pursue that
which would be the true policy, as well for his
own interest as for those of the community. But
there is a further and a perpetnal bughbear in the
way of sach improvements, and that bugbear is
the so-called “ practical man ”; and this was in his
mind when, in previous parts of this address, he
had hinted at the existence of an obstacle to the
adoption of improvement. He did not wish the
Section for one moment to suppose that he, brought
up a8 an apprentice in a workshop, and who all
his life had practised his grofenion, intended to say
one word against the truly practical man. On the -
con , he is the man, of all others, that he
admired, and by whom he would wish persons to
be guided ; because the traly practical man is one
who knows the reason of that which he i
who can give an account of the faith that is in
him, and who, while he possesses the readiness of
mind and the dexterity of action which arise from
the long-continued and daily intercourse with the
sabject of his profession, also that neces-
sary asmount of theoretical and scientific knowledge
which justifies him in pursuing any process he
adopts, which in many mha im to devise
new processes, or which, at all events, will enable
him to value the new processes devised by others.
This is the truly practical man, about whom he
had nothing to say except that which is most
laudatory. But the practical man, as commonly
understood, means the man who knows the prac-
tice of his trade and knows nothing else concerning
it ; the man whose wisdom consists in standing
by, seeing, but not investigating, the new dis-
coveries which are taking place around him, in
decrying those discoveries, in applying to those who
invent improvements the epithet of *schemers,”
and then, when he finds that beyond all dispute
some new msturhi‘:l good and basbhcz;e 1{:1;%
general practice, taking to it ﬁ::m ingly, bu
still taking to it, becamse if did not, he
could not compete with his co-manufacturers.
It is such & man as this who delsys improvement.
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For years he delsyed the development in England
of the utilization of the waste gases of blast fur-
naces, and he has done it so successfully, that this
utilizatien is by no meens universal in this hnmi
dom. It was such men as these who kept b
surface condensation for twenty years : who, when
semaphores were invented, would have said, “ Don’t
suggest such & mode to me of transmitting messages;
I am a practical maa, sir, and I believe that the
way to transmit a message is to write it on paper,
deliver it to a meesenger, and put him onﬁoru-
back.” In the next generation, his successor would
be a believer in semaphores, and when the elec-
trical telegraphist came to him, he would say, “ Sir,
I don't believe in transmitting messages by an
invisible agency; I am a gnohul man, and I
believe in semaphores, which I can see working.”
In like manner, when the Siemens regenerative
gas furnace was introduced, what said the practical
man? “Tarn your ooals into gas, and burn the ges,
and then talk of regeneration! I don’t know what yon
mean by regeneration except in a spiritual sense. I
am a practical man, and if I want out of coals
I put coals on to & fire and bum them.” And for
fifteen years the practical man has been the bar te
this improvement in metallurgical operations. The
practical man is beginning to yield with respect to
these furnaces, because he finds that men of greater
intelligence have now in sufficiently numbers
adopted the invention to make it a formidable com-
petition with the persons who stolidly refuse to be
improved. The same practical man for years stood
in the way of the development of Bessemer steel ;
now he has been compelled to become a convert.
He weould not weary the Section by citing any
more instances, but one knows, and one's expe-
rience teaches ome, that this is the oonduct
of the so-ealled ical man ; and his conduct
arises, not only from his ignorance of the prin-
ciples of his ion, but from another one,
and that is, you offend his pride whea you
ocome to him and say, “Adopt such a plan; it

is an improvement on the process you carry on.”
It may be said that empl the heads of
manufactories are, 25 a in these days, educated

gentlemen, and that therefore it is wrong to impute
to them the narrow-mindedness of the practical
man. He admitted that in numerous instances
this would be but the fact is, that in many
cases—indeed, he he might say, in most
cases—the bead of the establishment, the monied
man, the man who, by his commercial ability (that
most necessary element in all establishments),
keeps the concern going by finding lucrative orders,
is not intimately aec‘guamted with the practice of
the business carried on by his firm. He relies
upon some or foreman, who too commonly
is not the real but the se-called practical man. It
is to such men as those who simply practise that
which they have seen, without knowing why they
practise it, that the title of practical man has most

y been attribated, and it is on the advice
heads of the firm too

changes to be made in the way of improvement.
The practical man derides those who bring forward
new inventions, and calls them schemers. No
doubt whatever they do scheme, and well it is for
the country that there are men who doso. Italso
may be true that the majority of schemes prove
abortive ; but it must recollected that the
whole progress of art and manufacture has
depended, and will d, upon suocessful dis-
ooveries, which in their inception were and
will be schemes, just as much as were those
disooveries that have been and will be unfruitful.
No one now dares to apply the term “schemer”
to Mr. Bessemer or “scheme” to his invention ;
but it is as true now that he is a' “schemer” and
his invention a “scheme,” as it would have been
had he failed up to the present to conquer the
minor difficulties. It is a species of profanation to
wgut,hthomm-uggeat it, for 1t is true, that

att, Stephenson, Faraday, and almost every
other name among the honoured dead, to whose
inventive genins we owe the development that has

taken place within the last century in all the
luxuries, the comforts, and even the bare necessities
of our daily existence, would, in their day, and
while struggling for success, have been en of
as schemers even in respect of those very inven-
tions of which we are now enjoying the fruits. He
would be aocused of decrying the practical man,
and of u?holding the schemers. He said most
emphatically that he did not decry the snotxml
man. He pleaded guilty to the charge of decrying
the miscalled practical man, and he gloried in his
guilt, while he readily acoe that which he oon-
sidered the praise of upholding “schemers” ; and
he did so for this simple reason, that if there-were
no schemers there would be no improvement.

In conclusion, could not some means be devised
by which consamers of coal may be instructed in,
shamed into, or tempted to the economical use of
that most valuable material? The Royal Agrioul-
tural Socisty of England, by its judicious efforts
for many years past, by the institution of trials,
and the giving of prizes for the best engines, has
brought the consumption of coal down from 10 lb.
per horse-power to a little over & quarter of that

uantity. Could not a Society be instituted which
should devote itself to the recording and the
rewarding of the performances of steamboats
and of fixed engines for land purposes? There
are implements which record the horse-power
exerted from moment to moment, and register
it on indices as readable as those of an ordinary
counter of an engine, or as those of & gas meter.
One of the very greatest incentives to economical
working which the owners of steamboats could
offer to their engine builders and engineers would
be the application of such implements as these.
Were they employed, the shipowner would know
at the of the voyage so much horse-power had
been exerted as a whole, and that so much coal
had been burnt, and that the resalt, therefore, was
a consumption of so many Kounds per horse-power
per hour. All excuses of head-winds, and all the
aid of canvas to the engine-power, would be eli-
minated from the calculation. The continual
indicator would register truly the work the engine
had to do, whether that work was made excessive
by contending with head-winds, or was rendered
light by favourable breezes and the assistance of
canvas. fI.n the sf:ze way the propli:lt:r of the
engi or manufacturing purposes, cotton-
ﬁ-lfgaw woollhln-mill, ki;Ime oorl:ln;::ll, and evgn the
y y working rolling-mills and saw-

mills, wo ﬁ know at tbogend of the quarter how
much power engines had exerted, and had burnt
so much ooal, and that therefore such and such
had been the economic resultsa. Assuming that
steamboat glrgprietonhmd the ownfeuof fix: hng
engines would go to the expense of applying suc
continuous recording implements as these to their
engines, and would become members of an aseo-
ciation for the purpose of visiting and inspecting
and of reporting upon their machinery, and of
giving prizes to the men in charge for careful at-
tention ; prizes to the manufacturers for original
good dod?oand workmanship of the engines; and
E:ises to the proprietors for their public spirit in

ving bought that which was good instead of
that which was bad and chup,andform
employed intelligent and careful workmen i
of ignorant and careless ones,—I believe within a
few years as great an improvement might be seen
among the marine and manufacturing class of
engines as has been effected by the laudable
exertions of the Royal Agricultural Society of
England among the portable ones.

A paper, by M. C. BzrouroN, was then read,
entitled, ‘ Transport Rapide et nomique des
Marchandises.’—The author pro to pack his
materials for in iron ree of 4 feet to
6 or 7 feet diameter, and to provide a oconcave
roadway of sheet-steel resting on sleepers, or, where
necessary for crossing valleys, suspended from-

gdhn' or piers, on the principle of the suspension
ridge, dgv‘m which t! ed spheres may
roll ﬁ{l their own gravity, the empty spheres being
brought back in tabes, on the principle of the
pueumatic despatch.

.and it would then

A paper by Mr. P. L NEvE Foerxn, jun., ¢ De-
scription of the New Branch Canal leading from
the Canal Cavour for Irrigating the Province of
Lomellina,’ was read.—The author, who had had
the direction of the works, described them in con-
siderable technical detail, pointing out their great
importance to the productive resources of the dis-
trict, not only in an agricultural point of view, but
as providing oonsiderable water-power, available
for manufacturing purposes.

Mr. MERRIFIELD next read a , presented
by Mr. A. Wylie, of Handswortﬁ, Birmingham,
‘On the Pr of Invention in Breech-loadi
Small Arms during the past Twenty Years’—
the inventions in breecg-lmding fire-arms since
1851 presenting any novelty were reviewed and
grouped in their natural connexion, so as to trace
the development of each system down to the
present time. The Reports of the Small Arms
Committee were criticized and their conclusions
disputed ; and it was shown that their decision
arrived at three and a half years ago had had the
evil effect of putting almost & complete stop to
invention in any direction except in that of the
chosen arm, the ingenuity of the inventors and
manufactarers being now expended im hopeless
attempts to improve the Martini.

A _paper, by Mr. C. A. BowpLER, ‘On Aerial
Navigation,’ was then read.—The author thought
the autumn manceuvres would be an excellent
opportunity of trying experimeats, and that aeros-
tation would become an important element in
military science. Hitherto, captive balloons only
had been used, but it was by no means improbable
that circumstances would occur where it would be
most desirable to mss over the enemy’s position,

important to have the power
of severing or deflecting the balloon from the wind
course, either to right or left, as required. Captive
balloons could not be used in safety in high winds
on account of violent rocking of the car. The
writer then proceeded to review the clements
of aerostation, and to show that aerial navigation
was practical only to a certain limit by simple
mechanical means, Of the gracticsbility of appg -
ing steam-power he had no hope,—the weight of a
steam-engine made as light as possible, consistent
with due strength, being much too great for an
gas balloon to support. The power he roposeg
was manaal, being, he believed, the only power
applicable to gas balloons. But propulsion having
been secured, the question arooegmw the power of
direction could be acquired, that being of the
utmost im 08 in actual warfare. That was ac-
complished by rotating the balloon to any required
position, and then, holding it from further motion,
the rotation was completely under the control of
the aeronaut. A rudder was the instrument to be
used for that pnre, a vertical disc fixed in a line
with the axis of the propeller. By turning the
?hne of the disc, the current of air forced from the
an on the rudder caused the whole machine to
rotate right or left, precisely as the rudder of a ship

ided the vessel
& ‘On the Steeri

This was followed by a
?eclal Relation to a new Form of

of Ships, in i
Rudder,” by Mr. W. FLEMING.

Science Sassip.

TeE Annual Co of the Association for the
Promotion of Social Science will be held at Ply-
mouth, Devonport, and Stonehouse, from the 11th
to the 18th of September. The Right Hon. Lord
Napier and Ettrick, K.T., will preside, and deliver
the opening address. The Presidents of Depart-
ments will be—1, Jurisprudence and Amendment
of the Law, the Attorney-General, 8ir J. D. Cole-
ridge; Repression of Crime Section, J. H. Kenna-
way, M.P. 2, Education, president not yet chosen.
3, Health, Dr. H. W. Acland. 4, Economy and
Trade, president not yet chosen.

AT a meeting of the East Kent Natural History
Society on the 1st of August, Mr George Gulliver
drew especial attention to the hw:hing of Ixodes
Dugessi and Argus reflexus, and exhibited speci-
mens of their young recently hatched from their
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oggs. This ixodes is the tick that causes often that there was abundance of matter, and a local | both by the audience and Lord Wrottosley. His
g0 much injury to sheep and young pheasants. Mr. | spirit and energy in ev way encouraging, | paper was ‘On the Wrottesley Documents.

Gulliver bhaving obtained clear evidence of the
time required for hatching these parasites, and the
manner thereof, says it affords clear proof of how
carefully flock-masters should destroy the parent
ticks, instead of throwing them, as is too frequently
done, on the ground.

A Scrence CoLLEGE is to be founded in Birming-
ham, through the liberality of Mr. Josiah Mason,
who bas already founded the t orphanage at
Erdington. The words of the trust-deed are
worthy of publicity:—“Being deeply convinced,
from long and varied experience in different
branches of manufacture, of the neocessity for, g.nd
benefit of, thorough systematic scientific instruction
specially adapted to the ‘pmctical, mechanical, an
artistic requirements of the manufactures and
industrial pursuits of the Midland district, and

rticularly of the boroughs of Birmingham and

idderminster,” Mr. Mason “hath determined to
devote a portion of his remaining property to the
foundation of an institution wherein such systematic
scientific instruction may be given.” ith this
object, Mr. Mason assigns certain freehold and
leasehold property, estimated at not less than
100,0001. %natruction is to be provided by means
of classes, in mathematics, ph{sics, chemistry, the
natural sciences (especially geology and mineral
with their application to mines and metallurgy),
botany, zoology, languages, mechanical drawing,
and architecture.

AN important contribution to our knowledge
of bitumen and its uses, which in these days of
asphalte pavement and the like, is important, will
be found in the Bulletin de la Société & Encourage-
ment pour UIndustrie Nationale for August. The
paper, which is by M. Homberg, bears the title of

Bitumen, and its Application to Public Works.’

THE Annual Report of the Institut Impérial de
Géologie et de I'Académie Impériale de Vienne,
from November 21st, 1870, to November 2lst,
1871, has just been issued. The director, M. Fr.
de Hauer, who made his first geological field
surveys in connexion with the Geological Survey
of the United Kingdom, reports a large amount of
excellent work completed with the year.

IN the Comptes Rendus for the 5th of August
will be found a gmper read at a recent séance of the
Académie des Sciences, by Prof. J. Damas, ‘On
Alcoholic Fermentation.' The long discussed ques-
tion of the real nature of fermentation is most
thoroughly examined, and his conclusions, based
as they are upon a most close analysis of ferment,
and a searching study of its action, may be received
with much confidence. An additional paper by
the same eminent chemist,  On Ferments belonging
to the Diastase Group,’ is of considerable interest.

FINE ARTS

———

DORE'S GREAT PICTURE of ‘CHRIST LEAVING the PRE-
TORIUM, with ‘Triumph of Christianity,’ ‘Christian Martyrs.’
¢ Francesca de Rimini,’ * Neophyte,’ *Titanis,’ &c., at the DORE
GALLERY, 35, New Bond Street. Ten to Six.—Admission, 1s.

BRITISH ARCHZEOLOGICAL ASSOCIATION CONGRESS
AT WOLVERHAMPTON.,

IF the object of these annual gatherings of the
peripatetic Societiesis moreto enlist the sympathies
of the county families, and encourage the local
lovers of antiquities to persevere in the study and
preservation of that which remains of the objects
of antiquity, and to enlighten the inhabitants of a
district in regard to the value, both historically and
intrinsically, of their movable and immovable
treasures, then, according to the opinions of the
officers of the Association, who are perhaps as well
able to form a judgment as any outsider, this
Congress has been exceptionally successful. One
of the Secretaries, at the opening banquet, stated
that on his first visit, by direction of the President,
to Wolverhampton, he was informed that there was
nothing to see, and no one to take an interest in
archmological pursuits. A few days showed

and, from first to last, the local committee
was thrusting forward objects to be visited, and
questions to be discussed, which it was utterly
impoesible for the Association to undertake, and
excision became the necessity of each day.

The programmes for the daily excursions included
a radius of about fifteen miles, and of course in
that radius incladed part of Shropshire. Boscobel,
which, our recorded, could not be visited in
1860 (when the Association met at Shrewsbury),
was therefore fairly within the excursions, and
Mr. Harrison Ainsworth clothed the well-known
tale in words telling and forcible. Buildwas
Abbeg and Wenlock Priory would also have been
included, although both .are in Salop, but for
both having been previously visited in that same
Shrewsbury Congress ; but for the especial pleasure
of the Staffordshire members of the meeting, an
extra day was fixed, when, though there was a
diminution in numbers, still five-and-thirty could
be found to extend the meeting for the purpose of
viewing and hearing comments on the two
grandest imens of the Cistercian and Clunisc
orders in this country.

Thde 35':}1 pointa to be rgferlredthto, for we cannot
give detailed reports, are, firstly, those appertaining
to Wolverbamga)n itself. The first of these is
what bas hitherto been called the Danish Cross.
Mr. Gordon M. Hills, who had devoted some time
to its examination, expressed a decided opinion on
the first day that it was a Christian cross, sculp-
tured in the twelfth contury, while Mr. G. Godwin
maintained that the entasts proved its earlier
origin by at least two centuries. Mr. E. Roberts,
who subse%uently studied the cross, finally agreed
with Mr. Hills, but suggested that the sculptures
might have been incised in an earlier column—the
capital and mouldings showing signs of Late Nor-
manor transitional feeling, whﬁe the baluster shape
of the shaft indicated a previous date.

A second inquiry made by local antiquaries, as
to the etymology of Wolverton and Wolverhamp-
ton, was, apparently to their satisfaction, set at rest
by the Rev. W. Barnes, who stated that in Wolver-
hampton we Bave Tox, the Saxtn tun or farmstead,
and HAM, a hemmed gmnnd, often a British or
other earthwork, the “ham” has become “hamp”
before the hard t. Wolver may be the worn sha
of Wulfrun (Wolfcharm), a good Saxon lady, who
is said to have founded the church and convent
about the end of the tenth century ; so Wulfrun-
ham-tin is “the farmstead of Wulfrun’s home (or
enclosure).” Wolverton was probably another
“tun ” belonging to Wulfrun, but not enclosed.

The papers were numerous—too numerous to be
all , and were entirely devoted to Stafford-
shire subjects. The inaugural address of Lord
Dartmouth, given on Mong;u , was brief but sug-
gestive, mentioning matters mainly connected
with the Civil Wars.

In a paper by Mr. Burgess, ‘On the British
Remains in the Forest of Arden,’ it was inciden-
tally stated that this Staffordshire forest is
that in which Shakspeare laid his scene, and not
a continental Arden. Mr. J. S. Phené, on the same
evening, read a paper ‘On the Similarity of
Design in Early British and Continental Construc-
tions” Both these papers tend to show, as was
remarked in the subsequent discussion, how
universal must have been the intercommunication
in prehistoric times.

the following evening, Wednesday, the
venerable Mr. J. R. Planché read a paper ‘On the
Family of the Giffards’; Mr. Morgan read a paper
‘On the Briton, Roman, and Saxon in Stafford-
shire’; and Mr. E. Levien followed with an
exhaustive account of the ¢Early Religious Houses
of Staffordshire, from unpublished MSS’ A
notable ssper was one by Mr. J. W. Grover, ‘On
Iron and the Ironworks of the Romans,’ giving
a history of the processes adopted for obtaining a
blast, either cold or hot, in earliest smeltings.

Mr. W. de Grey Birch had a pleasing task on the
last evening, which was who ﬁ devoted to him,

because his paper seemed to be highly appreciated,

o excursions included everything of interest
near the town. Lichfield we need not touch on,
for, as Mr. Hills remarked, Prof. Willis had ex-
hausted that subject. Uttoxeter is more fruitful,
because untouched. Wall also, the Etocstum of
the Romans, received well-deserved attention ;
and one result of the visit is, that subserip-
tions are being raised for systematic excavations.
Dudley Castle was the last place visited, and
received attention at Mr. Roberts’s hands, such as
does not appear to have been paid to it before.

The entertainments were ample and elegant,
and it was observed that they were not
allowed to interfere with the real work of the
meeting : in no case was more than two hours

iven to these “ picnic” receptions, including the
ive, alighting, introductions, and departure—in-
deed, the extensive drives precluded the possibility
of a longer stay at any one place. Self-denial had
also to be exercised, for the Bishop of Lichfield’s
proffered luncheon had to be declined as well as
several others, and repeated offers of wayside
“restorations.”

Those who received the Association were Mr.
John Neville, of Haselour Hall, the Earl of Dart-
mouth, at Patshull (the President for the year),
and Mr. Richmond Collis, of Stourton Castle, besides
light refections of the Bishop, Capt. Shaw Hellier,
&c. The brilliant Conversazione given by the Mayor
on Saturday evening deeerves special mention. The
whole of the apartments of the new Town Hall were
thrown open, and in order that business might not
be sacrificed for pleasure, the several rooms on the
upper floor were arranged for exhibition of objects
illustrative of local interest, including local indus-
tries,and in each room was some one able and willi
to throw light on the treasures there eollectelsg.
Several hundreds of persons availed themselves of
the privilege the membership gave them, and of
the invitations s:gantely given. Pleasant words
are spoken by the Wolverhamptonians of the
members, and we trust the hope entertained by
the Association of eventual good being caused by
the Congress will be realized.

We cannot close our notice without obeerving
on the extreme satisfaction which appears to have
been felt at the exertions, %:niality, and politeness
of the officers, amongst whom were conspicuous
Mr. G. M. Hills, Mr. E. Roberts, and Mr. G. R.
Wright.

MUSIO

—a—
NORWICH MUSICAL FESTIVAL.

THE programme of the Seventeenth Triennial
Festival, to be held at Norwich, on the 16th, 17th,
18th, 19th, and 20th of September, has been
issued. The musical meetings in the East
Anglian capital are always more or less interesting,
and have, at times, been even important, on account
of the remarkable novelties, sacred as well as
secular, which bhave been produced. The early
efforts of the late Gresham Professor, Mr. Edward
Taylor, the bass singer, even if bearing traces of
too sectarian a spirit and too narrow views of Art,
tended msteri.:lfy to increase the fame of the
Norwich Festival; and if it had done
nothing more than introduce Spohr and his
oratorios, its high reputation would have been
fairly earned. The tide certainly turned agsinst
Spohr’s works with the advent of Mendelssohn ;
but the pioneers of Art must not be forgotten
with the appearance of new lights. Norwich has
always been very serviceable to the musicians born
within its boundaries, and even in the ot
gl;o me there is evidence of strong local feeling.

ong as this kind of attachment does not soar
beyomf reasonable limits, there can be no objection
to a slight prevalence of the town epidemic; but
when the fever becomes a furore, and an attempt
is made to put forward an idol who proves after
all to be of the earth, earthy, it is, of course, time
for intervention and protest on the part of the
true lovers of what is great and lasting in compo-

AY
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sition. The Festivals are for the benefit of the ﬁ:brgh::a ’Go];n;;o&“ tanimn. &éﬁfﬁaﬁﬁm SAMPSON LOW & CO.’S LIST.

charitable institutions in the city and in the
oounty at h:xo, and these have at various times
largely benefited. As at Birmingham, the per-
formances, sacred as well as secular, take
lace in a large hall, and so far the Triennial
&thodnl Festivals have a marked advantage.
The city and county of Norwich is, how-
ever, specially favoured in having the music
done in 8t. Andrew’s Hall, which was once
attached to the Monastery of the Black Friars.
There are attractions enough in the city besides
the hall to interest the antiquary, and visitors to
the Festival will do well to attend the service at
the Cathedral on the Sunday of the meeting, as
they will hear a performance very superior to that
which is ieneml.ly heard in the metropolitan
diocese. The patrons of the forthcoming Festival
include the names of the Queen and the leading
members of the royal family ; the President is
the Lord-Lientenant of the County; and the Vice-
Presidents include the names of the city and
county dignitaries, the M.P.s for the town and
county, &c. As the sacred works to be
ﬁrfomed. there is no special novelty. On the
onday, Mr. A. Sullivan’s ‘Te Deum, conducted
by the composer, will be fiven. As this work was
com in celebration of the recovery of the Prince
of Wales, who is a resident in the county, it is
natural that the ‘Te Deum’ should be beard. It
will be followed by the first and second parts of
Haydn’s ‘ Creation.” On Wednesday, there will be
Mendelssohn’s ‘Elijah’; on Thursday, the *St.
Peter’ of Sir Julius Benedict ; and on Friday, the
¢ Messiah.” The essential elements of the week’s
doings are comprised in the three evening concerts
of Tuesday, Wedneeday, and Thursday. Thus, on
the 17th, Mr. Macfarren’s new cantata, ‘ Outward
Bound,’ will be heard for the first time, as also a
new Festival Overture, and a new song by Mr.
F. H. Cowen. Ou the same evening, the March
and Chorus from Mr. W. G. Cusinsg’s ‘Gideon’
will be execated. On the 18th, a Scena, with
Chorus, by Dr. E. Bunnett (formerly a choir-boy
in the Cathedral), and an Andante for clarionet
solo (Mr. Lazarus), with orchestral accompaniment
by Mrs. A. M. White, known as Miss Alice Smith,
a lady composer of no ordinary ability, will be the
points of attraction. On the 19th, the first allegro
and scherzo of a new Symphony in G minor, by
Sir Julius Benedict,—a new overture,  Endymion,’
by Mr. King Hall,—a new song by Mr. A.
Sullivan, ‘Guinevere, —will be submitted for the
appreciation of the auditory. We take note also
that there will be two Hianofom solos, one played
by Mr. King Hall, the other by Mr. Kingston
Rudd, at two of the concerts. M. Sainton (violin)
and M. Paque (violoncello) are also named
obbligats. A fine band of seventy-four players,
nearly all professionals, has been engngedp ; fifty-
four string, and twenty wood, brass, and percussion.
Norwich has always been famed for its chorus, the
East Anglian voices being excellent in quality, and
great pains are taken with the rehearsals. There
will be three hundred and eleven voices, of whom
eighty-four are sopranos, forty-seven contraltos,
twenty-three altos, seventy-five tenors, and eighty-
two basses. great treat may fairly be antici-
pated from the choral singing. Dr. Bunnett will
reside at the organ, and M. Sainton is the chef
‘attaque. The leading solo singers will be Mdlle.
Tietjens, Madame Cora de Wilhorst, and Mdlle.
Albani, sopranos; Madame Patey and Madame
Trebelli-Bettini, contraltos ; Mr. Sims Reeves, Mr.
Commings, and Mr. Kerr Gedge, tenors; and
Mr. J. G. Patey and Mr. Santley. The Com-
manderin-Chief of these autumnal musical
maoceavres is SirJulius Benedict. On the whole, the
programme is promising, and if it should prove the
means of introducing fresh talent, and of increasing
the estimation with which our mature composers
are held, there will be reason to rejoice. There is
one marked feature attending the selection of the
pieces to be performed which is highly commend-
able, the more 80 as it is novel, and it may prove
infectious. Looking over the names of the com-
posers, we find that three are French, MM. Hérold,

Bevignani, Campans, Randegger, and Prinoe
Poniatowski; eleven Germane,ggeﬂemn Handel,
Haydn, Mozart, Beethoven, Weber, Meyerbeer,
Spohr, Mendelssohn, Blumenthal, Offenbach, an
Benedict; and, mirabile dictu, eighteen English,
namely, Meesrs. Dibdin, Reeve, Bishop, ©,
Cusing Cowen Reny, Harooust, Gom, Ring Hab)
usins, Cowen, A urt, i

Bunnett, Clay, and idn White. |

Musical Sasgip.

THE commissions for new works to be produced
at the Birmingham Musical Festival of 1873 are at
gresent for an oratorio by Mr. Arthur Sullivan ; a

ramatic cantata by Signor Randegger, based on

Schiller's m, ‘Den Gang zum Eisenhammer’
‘The Walk to the Forge’); and a cantata by
ignor Schira.

THE advantages of having National Opera-
houses, supported by governmental money and
influences, are manifested strongly in France,
where a young artist of ability can readily find an
opportunity of being heard, and a composer of
merit issafe not to be left in neglect. Since M.
Halanzier has been Director of the Grand Opera-
house in Paris, there has been a succession of
débuts more or less successful, and now he has
found a valuable acquisition in a new tenor, M.
Richard, who has enacted Fernando (Signor
Mario’s great character), in Donizetti’s ¢ Favorits.’
M. Richard sang the two romances with intelli-
gence and charm ; but it was in the duet finale
with Leonora (Mdlle. Bloch) that he distinguished
himself so specially as a dramatic singer that the
duo was encored. Halévy’s ‘Juive, which is a
popular opera in Italy and Gemi’l is to be
revived, with spectacular attractions. Meyerbeer’s
¢ Africaine’ continues to draw large houses to the
Rue Lepelletier.

TaE drama of ‘Don Casar de Bazan,’ by MM.
8enne and Dbumﬁd;;[ is being hset for the

ra Cornique by assenet, whose poet is
hfé Chantepie.

M. Vereer has engaged for his next Italian
Opera season Madame Volpini and Mdlle. Albani
(t)l: Canadian singer), late of Covent Garden
Theatre.

THE death is announced of the celebrated con-
tralto, Signora Rosamuuda Pisaroni. We shall
Erobsbly take another opportunity of speaking of

er career.

Tue works at the new Grand Opera-house in
Paris, close to the Grand Hotel, and at the
Lyrique, are now progressing, although but slowly.

Maxy lady amateurs, owing to revolutionary
changes in France and Italy, have adopted the
lyric drama, or have taken to the concert-room
professionally. To the names which have, perhags,
too often sppeared, must be added that of the
Marchioness de Santayana, formerly a maid of
honour to Isabella, ex-Queen of Spain. The new
aspirant for operatic honours has y appeared
at Naples, in Hérold's ‘Pré aux Clercs, as
Isabelle; and is now engaged for the Apollo
Theatre at Rome, where she is to sing in the
¢Mignon’ of M. Ambroise Thomas, and the
¢ Oxlng‘m ’ of Herr Flotow, the composer of ¢ Marta,’
¢Stradella,’ &c.

As might have been expected, M. Gounod has
met with a cordial welcome at Spa. At his first
concert in the Redoute, the selections from
‘Philemon et Baucis,’ ‘La Reine de Saba,’ &c.,
were much applauded. Mdlle. Gaetano, Mrs.
Weldon, and M. Werrenrath, a tenor, sang com-
positions by the French composers which were
duly appreciated.

S1eNOR PETRELLA’S last opera, ¢ Marco Visconti,’
has been successfully produced in Rome.

To ComrEsPoNDpENTS.—W. B. H—-M. A. B.—B. W.—
0. 8.—J. M.—T. M.—received.
*,* No notice can be taken of anonymous communications,

——

NOTICE—STANLEY'S EXPEDITION in
SEARCH of Dr. LIVINGSTONE.

Messrs. SAMPSON LOW & CO. beg to announce
that they have completed arrangements for the ecarly
publication of this important work, which will contain
upwards of Seven Hundred Pages of Letterpress,
numerous Woodcwt Illustrations )&m Mr. Stanley's
own Drawings, a Map of his Route, &c. Demy 8vo.
cloth extra.

Sl

of,
and his I onos with, Dr. Livi s with most
valuable mphim cal and ahmhwmw

IMPORTANT TO CLERGYMEN.

THE HYMNAL COMPANION TO THE -
BOOK OF COMMON PRAYER.
NOTICE.—The ORGANIST'S EDITION of the
HYMNAL COMPANION to the BOOK of
COMMON PRATYER, containing also the

CHANTS, is now ready, feap. 4to. price 7s. 6d.

#.* This Edition will be found very useful and convenient for HOME
Usk AT THE PIANO. 1t containe s few alternative Tunes, as
N , Sreraavos, &c., and also tunes to ranzz xxw Hyuws, which
bave boen added to the oollection, viz. :—* TAe CAurch's One Founda-
tion." * Light.’ and * We would ses J *

lmdi:lhdl.

The New tion, with Accompanying Tunes for tional Use,

oo vod’ Buairuple Ghante: comaplied oa the seums' ringlplos s
an

th ‘;m from l:.ho hest A and ds pr a"

gégns. Eoq. Price 1s. 64, saparately ; or bound together with the

e-book, 4s.

This b YuxaL, which has been already adopted in numerousChurches,
has everywhere given the test sa on. It can now be i
numerous editions, from e Penny to Three S8hilliugs and Sixpenoce,
and lnlnrl‘ um Bindings; and Lists and Specimens will be forwarded
on application.

#o* This HyuwaL has been reostved e bere with marked
hodon. It has been most highly spoken of by many leading Re
and fresh testimony to its usef! a-hbduiulynadml.

pro-

*,* Capital Books for the Country and Seaside.
The GREAT LONE LAND: an Account

of the Red River Expedition, 1469-70, and subsequent Travels
and Adventures in the Manitoba Coun and a Winter Journey
across the Baskatchewan Valley to ky Mountains. B

' t
Captain BUTLER, 6ith Regiment. Demy 8vo. cloth extra, wi
TiMastrations and Map. 16a. [Second Kdition.

*“The best work on those awe-inspiring regions of the earth which
nd ive of 1 ad in which

has . and &
the fiterary style does justice to the interest, to the romanoce, and the
straogeness ot'cm&efagu. The tone of ‘this book is altogetber

is is one of the 'fna'ahut and most interesting books of travel that
of reading for some time past.”— Ezaminer.
to show that the

s ng volume....We have said enough
book is not oaly exciting but instructive reading.”—Pall Mall Gasetts.
** Deals with daring ascents and dercents of rapids in slender canoes,
e dangers from rebels
nst whom an expedition was on the way ....Tells of fearful oold
braved on the open plains, of wanderings among Indians, of frequent
hardships, and of of mnﬁni with an epidemic which had

destroyed whole tribes of poo&lo."—A
“Captain Butler writes with rare spirit . ..Capt. Butler’s book we

have read with unusual pleasure, and are sure others will do the same.”
Nomconformist.

ACTS of GALLANTRY. By Lambton
YOQUNG,C.E., M? of the Royal Humane Roclety. QGivi
Act for which the Silver Medal of the Roy
y been granted during the last Forty-one Years;
added to which, is the Warrant granting the Albert Medal, and a
each of the Eighteen Acts for which this Decorat{on has
ted. Crown 8vo. cloth extra, 7s. 6d.

POEMS. By the Author of ‘John Halifax,

Gentleman.’ New Edition, considerably enlarged. Crown 8vo.
Pp. 316, cloth extra, Se.

A SUMMER'S ROMANCE. By Miss Mary
HEALY, Author jof *Lakeville,’ ‘ The Home Theatre,’ &c. 1 vol.
crown 8vo. 10s. 6d.

A DAUGHTER of HETH. By Willlam
BLACK. Eleventh and Cheaper Edition. Crown 8vo. cloth extra,
prioe 6. with Frontispiece by ¥. Walker, A.R.A.

By the same Author,

IN SILK ATTIRE. By William Black,
Author of ‘A Daughter of Heth.” Third and Cheaper Edition,
small post 8vo. Ga.

“ A work which deserves a welcome for its skill and power in
neation of o - Review.

deli 3
‘A very ing book.”—Pall Jal Gasette.
“Asa nor,e it uﬂl‘mrm'-w.

*.* Visitors to the West of England should procure a Copy of
LORNA DOONE: a Romance of Exmoor.

By R. D. BLACK MORE. hll:.b' ln:'l’uon. Crown 8vo. ?. o
“ The reader at times holds rea ncnzblullyyo 90 sim:
does 1 tale....* Lorna Doone’ is a work of real exoel-
{::ﬁ ﬁﬁ:lmuh'-m.ly commend it to the pablio.”

y .
* The qmﬁt{ of reading s about equal to four ordinary volumes of
type: this is no small praise for one to be able to say
:::t‘l:ﬁ I'I::'I:ICQ:hlS rnc:du -llrh found who feels that there
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talea of theis ohildhood. ~ But the book 18 of far wider interest. and
rds of deeds of savage outlawry, intermingled with love stories,
are sure to be generally attractive."—John Buil.
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