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OBJECTS AND RULES 

OF 

THE ASSOCIATION. 

——— 

OBJECTS. 

Tue Assocration contemplates no interference with the ground occupied by 

other Institutions. [ts objects are,—To give a stronger impulse and a more 

systematic direction to scientific inquiry,—to promote the intercourse of those 

who cultivate Science in different parts of the British Empire, with one an- 

‘other, and with foreign philosophers,—to obtain a more general attention to 

the objects of Science, and a removal of any disadvantages of a public kind 

which impede its progress. 

RULES. 

ADMISSION OF MEMBERS AND ASSOCIATES. 

All Persons who have attended the first Meeting shall be entitled to be- 

come Members of the Association, upon subscribing an obligation to con- 

form to its Rules. 
The Fellows and Members of Chartered Literary and Philosophical So- 

cieties publishing ‘Transactions, in the British Empire, shall be entitled, in 

like manner, to become Members of the Association. 

The Officers and Members of the Councils, or Managing Committees, of 

Philosophical Institutions, shall be entitled, in like manner, to become Mem- 

bers of the Association. : 

All Members of a Philosophical Institution recommended by its Council 

or Managing Committee, shall be entitled, in like manner, to become Mem- 

bers of the Association. 

Persons not belonging to such Institutions shall be elected by the General 

Committee or Council, to become Life Members of the Association, Annual 

Subscribers, or Associates for the year, subject to the approval of a General 

Meeting. 
COMPOSITIONS, SUBSCRIPTIONS, AND PRIVILEGES. 

Lire Memsers shall pay, on admission, the sum of Ten Pounds. They 

shall receive gratuitously the Reports of the Association which may be pub- 

lished after the date of such payment. They are eligible to all the offices 

of the Association. 
Annvuat Susscrieurs shall pay, on admission, the sum of Two Pounds, 

and in each following year the sum of One Pound. They shall receive 

gratuitously the Reports of the Association for the year of their admission 

and for the years in which they continue to pay mithout intermission their 

Annual Subscription. By omitting to pay this Subscription in any particu- 

lar year, Members of this class (Annual Subscribers) lose for that and all 

future years the privilege of receiving the volumes of the Association gratis: 

but they may resume their Membership and other privileges at any sub- 

sequent Meeting of the Association, paying on each such occasion the sum of 

One Pound. ‘They are eligible to all the Offices of the Association. 

Associates for the year shall pay on admission the sum of One Pound. 

They shall not receive gratuitously the Reports of the Association, nor be 

eligible to serve on Committees, or to hold any office. 4 

1852. 



XV RULES OF THE ASSOCIATION. 

The Association consists of the following classes :— 
1, Life Members admitted from 1831 to 1845 inclusive, who have paid 

on admission Five Pounds as a composition. 
2. Life Members who in 1846, or in subsequent years, have paid on ad- 

mission Ten Pounds as a composition. 
3. Annual Members admitted from 1831 to 1839 inclusive, subject to the 

payment of One Pound annually. [May resume their Membership after in- 
termission of Annual Payment. | 

4, Annual Members admitted in any year since 1859, subject to the pay- 
ment of Two Pounds for the first year, and One Pound in each following 
year. [May resume their Membership after intermission of Annual Pay- 
ment. | 

5. Associates for the year, subject to the payment of One Pound. 
6. Corresponding Members nominated by the Council. 

And the Members and Associates will be entitled to receive the annual 
volume of Reports, gratis, or to purchase it at reduced (or Members’) price, 
according to the following specification, viz. :— 

1. Gratis,—Old Life Members who have paid Five Pounds as a compo- 
sition for Annual Payments, and previous to 1845 a further 
sum of Two Pounds as a Book Subscription, or, since 1845 a 
further sum of Five Pounds. 

New Life Members who have paid Ten Pounds as a com- 
position. 

Annual Members who have not intermitted their Annual Sub- 
scription. 

2. At reduced or Members’ Prices, viz. two-thirds of the Publication 
Price.—Old Life Members who have paid Five Pounds as a 
composition for Annual Payments, but no further sum as a 
Book Subscription. 

Annual Members, who have intermitted their Annual Subscrip- 
tion. 

Associates for the year. [Privilege confined to the volume for 
that year only. ] 

3. Members may purchase (for the purpose of completing their sets) any 
of the first seventeen volumes of Transactions of the Associa- 
tion, and of which more than 100 copies remain, at one-third of 
the Publication Price. Application to be made (by letter) to 
Messrs. Taylor & Francis, Red Lion Court, Fleet St., London. 

Subscriptions shall be received by the Treasurer or Secretaries. 

MEETINGS. 
The Association shall meet annually, for one week, or longer. The place 

of each Meeting shall be appointed by the General Committee at the pre- 
vious Meeting; and the Arrangements for it shall be entrusted to the Offi- 
cers of the Association. 

GENERAL COMMITTEE. 
The General Committee shall sit during the week of the Meeting, or 

longer, to transact the business of the Association. It shall consist of the 
following persons :— 

1. Presidents and Officers for the present and preceding years, with au- 
thors of Reports in the Transactions of the Association. 

2. Members who have communicated any Paper to a Philosophical Society, 
which has been printed in its Transactions, and which relates to such subjects 
as are taken into consideration at the Sectional Meetings of the Association. 



RULES OF THE ASSOCIATION. XV 

3. Office-bearers for the time being, or Delegates, altogether not exceed- 
ing three in number, from any Philosophical Society publishing Transactions. 

4, Office-bearers for the time being, or Delegates, not exceeding three, 
from Philosophical Institutions established in the place of Meeting, or in any 
place where the Association has formerly met. 

5. Foreigners and other individuals whose assistance is desired, and who 
are specially nominated in writing for the meeting of the year by the Presi- 
dent and General Secretaries.. 

6. The Presidents, Vice-Presidents, and Secretaries of the Sections are ex 
officio members of the General Committee for the time being. 

SECTIONAL COMMITTEES. 
The General Committee shall appoint, at each Meeting, Committees, con- 

sisting severally of the Members most conversant with the several branches 
of Science, to advise together for the advancement thereof. 

The Committees shall report what subjects of investigation they would 
. particularly recommend to be prosecuted during the ensuing year, and 

brought under consideration at the next Meeting. 
The Committees shall recommend Reports on the state and progress of 

particular Sciences, to be drawn up from time to time by competent persons, 
for the information of the Annual Meetings. 

COMMITTEE OF RECOMMENDATIONS. 
The General Committee shall appoint at each Meeting aCommittee, which 

shall receive and consider the Recommendations of the Sectional Committees, 
and report to the General Committee the measures which they would advise 
to be adopted for the advancement of Science. 

All Recommendations of Grants of Money, Requests for Special Re- 
searches, and Reports on Scientific Subjects, shall be submitted to the Com- 
mittee of Recommendations, and not taken into consideration by the General 
Committee, unless previously recommended by the Committee of Recom- 
mendations. 

LOCAL COMMITTEES. 
Local Committees shall be formed by the Officers of the Association to 

assist in making arrangements for the Meetings. 

Local Committees shall have the power of adding to their numbers those 
Members of the Association whose assistance they may desire. 

OFFICERS. 

A President, two or more Vice-Presidents, one or more Secretaries, and a 
Treasurer, shall be annually appointed by the General Committee. 

COUNCIL. 
In the intervals of the Meetings, the affairs of the Association shall be 

_ managed by a Council appointed by the General Committee. The Council 
may also assemble for the despatch of business during the week of the 
Meeting. 

aoe ee 

PAPERS AND COMMUNICATIONS. 
The Author of any paper or communication shall be at liberty to reserve 

_ his right of property therein... 
ACCOUNTS. 

The Accounts of the Association shall be audited annually, by Auditors 
appointed by the Meeting. 

b2 
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II. Table showing the Names of Members of the British Association who 
have served on the Council in former years. 
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neral, F.R.S.E. 
Brand, William, Esq. 
Brewster,Sir David,K.H.,D.C.L.,LL.D.,F.R.S. 

Principal of the United College of St. Sal- 
vator and St. Leonard, St. Andrews. 

Breadalbane, John, Marquis of, K.T., F.R.S. 
Brisbane, General Sir Thomas M., Bart., 

K.C.B., G.C.H., D.C.L., F.R.S. 
Brown, Robert, D.C.L., F.R.S. 
Brunel, Sir M. I., F.R.S. 
Buckland, Very Rev. William, D.D., Dean of 
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Burlington, William, Earl of, M.A., F.R.S., 

Chancellor of the University of London. 
Bute, John, Marquis of, K.T. 
Carlisle, George Will. Fred., Earl of, F.G.S. 
Carson, Rev. Joseph. 
Cathcart, Lt.-Gen. Earl of, K.C.B., F.R.S.E. 
Chalmers, Kev. T., D.D., late Professor of 

Divinity, Edinburgh. 
Chance, James, Esq. 
Chester, John Graham, D.D., Lord Bishop of. 
Christie, Professor S. H., M.A., Sec. R.S. 
Clare, Peter, Esq., F.R.A.S. 
Clark, Rev. Prof., M.D., F.R.S. (Cambridge). 
Clark, Henry, M.D. 
Clark, G. T., Esq. 
Clear, William, Esq. 
Clerke, Major Shadwell, K.H., R.E., F.R.S. 
Clift, William, Esq., F.R.S. 
Cobbold, John Chevalier, Esq., M.P. 
Colquhoun, J. C., Esq., M.P. 
Conybeare, Very Rev. W.D., Dean of Llandaff, 

M.A., F.R.S. 
Corrie, John, Esq., F.R.S. 
Currie, William Wallace, Esq. 
Dalton, John, D.C.L., F.R.S. 

Daniell, Professor J. F., F.R.S. 
Dartmouth, William, Earl of, D.C.L., F.R.S. 
Darwin, Charles, Esq., F.R.S. 

Daubeny, Prof. Charles G. B., M.D., F.R.S, 
De la Beche, Sir Henry T., C.B., F.R.S., Di- 

rector-General of the Geological Survey 
of the United Kingdom. 

Dillwyn, Lewis W., Esq., F.R.S. 
Drinkwater, J. E., Esq. 
Durham, Edward Maltby, D.D., Lord Bishop 

of, F.R.S. 
Egerton, Sir Philip de M. Grey, Bart., F.R.S. 
Eliot, Lord, M.P. 
Ellesmere, Francis, Earl of, F.G.S. 
Enniskillen, William, Earl of, D.C.L., F.R.S. 
Estcourt, T. G. B., D.C.L. 2 
Faraday, Professor, D.C.L., F.R.S. 

Fitzwilliam, Charles William, Earl, D.C.L., 
F.R.S. 

Fleming, W., M.D. 
Fletcher, Bell, M.D. 
Forbes, Charles, Esq. 
Forbes, Professor Edward, F.R.S. 
Forbes, Professor J. D., F.R.S., Sec. R.S.E. 
Fox, Robert Were, Esq., F.R.S. 
Gassiot, John P., Esq., F.R.S. 
Gilbert, Davies, D.C.L., F.R.S. 
Graham, Professor Thomas, M.A., F.R.S. 
Gray, John E., Esq., F.R.S. 
Gray, Jonathan, Esq. 
Gray, William, jun., Esq., F.G.S. 
Green, Professor Joseph Henry, F.R.S. 
Greenough, G. B., Esq., F.R.S. 
Grove, W.R., Esq., F.R.S. 
Hallam, Henry, Esq., M.A., F.R.S. 
Hamilton, W. J., Esq., Sec.G.S. 
Hamilton, Sir William R., Astronomer Royal 

of Ireland, M.R.1.A. 
Harcourt, Rev. William Vernon, M.A., F.R.S. 
Hardwicke, Charles Philip, Earl of, F.R.S. 
Harford, J. S., D.C.L., F.R.S. 
Harris, Sir W. Snow, F.R.S. 
Harrowby, The Earl of. 
Hatfeild, William, Esq., F.G.S. 
Henslow, Rev. Professor, M.A., F.L.S. 
Henry, W. C., M.D., F.R.S. ; 
Henry, Rev. P.S., D.D., President of Queen’s 

College, Belfast. 
Herbert, Hon. and Very Rev. William, late 

Dean of Manchester, LL.D., F.L.S. 
Herschel, Sir John F. W., Bart.,D.C.L., F.R.S. 
Heywood, Sir Benjamin, Bart., F.R.S. 
Heywood, James, Esq., M.P., F.R.S. 

Hill, Rev. Edward, M.A., F.G.S. 
Hincks, Rev. Edward, D.D., M.R.I.A. 
Hodgkin, Thomas, M.D. 
Hodgkinson, Professor Eaton, F.R.S. 

Hodgson, Joseph, Esq., F.R.S. 
Hooker, Sir William J., LL.D., F.R.S. 
Hope, Rev. F. W., M.A., F.R.S. 
Hopkins, William, Esq., M.A., F.R.S. 
Horner, Leonard, Esq., F.R.S., F.G.S. 
Hovenden, V. F., Esq., M.A. 
Hutton, Robert, Esq., F.G.S. 
Hutton, William, Esq., F.G.S. 
Ibbetson,Capt. L. L. Boscawen, K.R.E., F.G.S. 
Inglis, Sir Robert H.,Bart.,D.C.L.,M.P.,F.R.S. 
Jameson, Professor R., F.R.S. 
Jeffreys, John Gwyn Jeffreys, Esq. 
Jenyns, Rey. Leonard, F.L.S. 
Jerrard, H. B., Esq. 
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of Edinburgh. 
Johnston, Professor J. F. W., M.A., F.R.S. 



Keleher, William, Esq. 
Kelland, Rev. Professor P., M.A. _ 
Lansdowne, Henry, Marquis of,D.C.L.,F.R.S. 
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Latham, R. G., M.D., F.R.S. 
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of the House of Commons. 
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Lindley, Professor John, Ph,D., F.R.S. 
Listowel, The Earl of. 

. Lloyd, Rev. Bartholomew, D.D., late Provost 
of Trinity College, Dublin. 

Lloyd, Rev. Professor, D.D., Provost of 
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‘Lubbock, Sir John W., Bart., M.A., F.R.S. 
Luby, Rev. Thomas. 
Lyell, Sir Charles, M.A., F.R.S. 
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MacNeill, Professor Sir John, F.R.S. 
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Bishop of, 
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Middleton, Sir William, F. F., Bart. 
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Neill, Patrick, M.D., F.R.S.E. 
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Norwich, Edward Stanley, D.D., F.R.S., late 
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Norwich, Samuel Hinds, D.D., Lord Bishop of. 
Ormerod, G. W., Esq., F.G.S. 
Orpen, Thomas Herbert, M.D. 
Orpen, J. H., LL.D. 
Owen, Professor Richard, M.D., F.R.S, 
Oxford, Samuel Wilberforce, D.D., 

Bishop of, F.R.S., F.G.S. 
Osler, Follett, Esq. 
Palmerston, Viscount, G.C.B., M.P. 
Peacock, Very Rev. George, D.D., Dean of 

Ely, F.R.S. 
Peel, Rt. Hon. Sir Robert, Bart., M.P., 

D.C.L., F.R.S. 
Pendarves, E., Esq., F.R.S. 
Phillips, Professor John, F.R.S. 
Porter, G. R., Esq. 
Powell, Rev. Professor, M.A., F.R.S. 
Prichard, J. C., M.D., F.R.S. 
Ramsay, Professor W., M.A. 
Reid, Lieut.-Col. Sir William, F.R.S. 

Rendlesham, Rt. Hon. Lord, M.P. 

Lord 

Rennie, George, Esq., V.P.R.S. 
Rennie, Sir John, F.R.S. 
Richardson, Sir John, M.D., F.R.S. 
Ritchie, Rev. Professor, LL.D,, F.R.S. 
Robinson, Rev. J., D.D. 
Robinson, Rev. T. R., D.D., Pres. R.I.A., 
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Robison, Sir John, late Sec.R.S.Edin. 
Roche, James, Esq. 
Roget, Peter Mark, M.D., F.R.S. 
Ronalds, Francis, F.R.S. 
Rosebery, The Earl of, K.T., D.C.L., F.R.S. 
Ross, Capt. Sir James C., R.N., F.R.S, 
Rosse, William, Earl of, M.A., M.R.I.A., 
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Staunton, Sir George T., Bart., M.P., D.C.L., 

F.R.S. 
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Stevelly, Professor John, LL.D. 
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Strickland, H. E., Esq., F.G.S. 
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Rey. Epwarp Hrincxs, D.D., M.R.LA. Philosophy in Queen’s College, Belfast. 
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Professor BELx, Sec.R.S. Rozert Hutton, F.G.S. SirJ.Ciarx Ross, R.N.,F.R.S. 
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J. Forzes Royte, M.D., F.R.S., Prof. Mat. Med. & Therap. in King’s College, London. 

ASSISTANT GENERAL SECRETARY. 

Joun Pures, Esq., F.R.S., York. 
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OFFICERS OF SECTIONAL COMMITTEES. XXill 

OFFICERS OF SECTIONAL COMMITTEES PRESENT AT THE 

BELFAST MEETING. 
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President. Professor William Thomson, M.A., F.R.S. L. & E. 
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Secretaries, James Bryce, F.G.S.; James MacAdam, F.G.S.; Professor M‘Coy, 
F.G.S.; Professor Nicol, F.G.S. 

SECTION D.—ZOOLOGY AND BOTANY, INCLUDING PHYSIOLOGY. 

President. W. Ogilby, Esq. 

Vice-Presidents. Professor Allman; Professor Walker Arnott; Dr. Robert Ball; 
Professor E. Forbes; Professor Owen. 

Secretaries. George C. Hyndman, Esq. ; Edwin Lankester, Esq., M.D., F.R.S. ; 
Dr. Dickie. 

SECTION E.—GEOGRAPHY AND ETHNOLOGY, 

President.—Colonel Chesney, R.A., D.C.L., F.R.S., F.R.G.S., &c. 

Vice-Presidents.—Sir R. I. Murchison, G.C.St.S., F.R.S., Pres. R.G.S.; Rev. 
Dr. E. Hincks. 

Secretaries.—Richard Cull, Esq., Hon. Secretary Ethnological Society, London ; 
Robert MacAdam, Esq.; Norton Shaw, M.D., Assistant Secretary Royal Geogra- 
phical Society, London. 

SECTION F.—STATISTICS. 

President.—His Grace the Archbishop of Dublin. 

Vice-Presidents.—Lord Dufferin; Mountiford Longfield, Esq., LL.D. ; Major 
Thomas A. Larcom, R.E.; Lieutenant-Colonel Sykes, F.R.S.; Valentine Whitla, 
Esq. ; the Earl of Mayo; James Heywood, Esq., M.P., F.R.S. 

Secretaries.— Professor Hancock, LL.D. ; James MacAdam, Jun., Esq.; Professor 
Ingram, F.T.C.D. 

SECTION G.—MECHANICAL SCIENCE. 

President.—James Walker, Esq., C.E., LL.D., F.R.S. L. & E. 

Vice-Presidents.—William Fairbairn, C.E.; John Godwin, Esq., C.E.; C. Lan- 
yon, Esq., C.E.; Alex. Mitchell, Esq., C.E. 

Secretaries.—John Frederick Bateman, Esq.; Charles B. Hancock, Esq. ; Charles 
Manby, Esq., Sec. Inst. C.E.; James Thomson, Esq., C.E. 
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Monsieur Boutigny (d’Evreux), Paris. Professor von Middendorff, St. Peters- 
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Chevalier Bunsen (Prussian Embassy), | Professor Nilsson, Sweden. | 

London. | Dr. N. Nordengsciold, Finland. 
Prince Charles Buonaparte, Paris. | Chevalier Plana, Turin. 
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Professor Dove, Berlin. | Professor Pliicker, Bonn. 
M. Dufrenoy, Paris. | M. Constant Prevost, Paris. 
Professor Dumas, Paris. Professor C. Ritter, Berlin. 
Dr. J. Milne-Edwards, Paris. | Professor H. D. Rogers, Philadelphia, 

Professor W. B. Rogers, Virginia. 
Professor H. Rose, Berlin. 

Professor Ehrenberg, Berlin. 
Dr. Eisenlohr, Carlsruhe. 
Professor Encke, Berlin. | Baron Senftenberg, Bohemia. 
Dr. A. Erman, Berlin. | Dr. Sihestrom, Stockholm. 
Professor Esmark, Christiania. | M. Struvé, St. Petersburg. 
Professor G. Forechhammer, Copenhagen. | Dr. Svanberg, Stockholm. 
M. Frisiani, Milan. | Dr. Van der Hoeven, Leyden. 
Professor Asa Gray, Cambridge, U.S. | Baron Sartorius von Waltershausen, 
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Baron Alexander von Humboldt, Berlin. | M. Pierre Tchihatchef, (Russian Em- 
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Professor Kreil, Prague. Professor Wartmann, Lausanne. ; 
M. Kupffer, St. Petersburg. 

4 
REPORT ON THE PROCEEDINGS OF THE COUNCIL IN 1851-52, AS PRESENTED 

TO THE GENERAL CoMMITTEE AT BELFrast, WEDNESDAY, SEPT. 1, 
1852. 

“J, With reference to the subjects referred to the Council by the General 
Committee at Ipswich, the Council have to report as follows :— 

(a) The Council having requested the President, Mr. Airy, to use his best 
endeavours to obtain from Government a grant towards the publication of Mr. 
Huxley’s Zoological and Anatomical Researches, made during the voyage of 
H.M.S. ‘ Rattlesnake,’ have been informed by Mr. Airy that the Govern- 
ment have expressed their inability to make a grant for that purpose in the 
present year: the Council recommend that the application should be re- 
eated. 

‘ (6) The Council requested the President, Mr. Airy, to communicate to 
Her Majesty’s Government, and to the Court of Directors of the East India 
Company, the recommendation approved by the General Committee, that 
the necessary aid should be given for the speedy publication of the Bo- 
tanical Researches of Drs. Hooker and Thomson, Captain Strachey and Mr. 
Winterbottom, so as to constitute, by combination with former publications, 

a general Indian Flora. The Council have been informed by Mr. Airy, first, 
that Dr. Hooker is engaged under an instruction from Government, in 
arranging his materials for publication, in three volumes, the first of which 
will not be ready before November 1852; and that no immediate application 
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for further assistance is required ; and secondly, that, having ascertained the 
state of preparation of Dr. Thomson’s researches, he has laid the case fully 
before the Court of Directorsin a letter to Mr. Melvill, to which he has as 
yet received no reply. 

(ce) The Council requested the President, Mr. Airy, to make the necessary 
application to the Court of Directors of the East India Company to afford 
Captain Strachey such aid as would enable him to publish his explorations 
in the Himalaya Mountains and in Thibet, with the necessary maps and 
illustrations; and have learned from Mr. Airy that he has been informed 
that the Chairman of the Court of Directors has signified his intention of 
giving to Captain Strachey the assistance contemplated by the Association, 
and that he has therefore taken no further step. 

“TI. The President, as one of the Committee for Tidal Observations in the 
Atlantic appointed by the General Committee at Ipswich, has communicated 
to the Council the Memorial which the Tidal Committee has presented to 
Government. It is as follows :— 

“*We beg leave to make to Her Majesty’s Government a representation 
with which we have been charged by the British Association for the Ad- 
vancement of Science, respecting the importance of ‘sending out a ship or 
ships to extend our acquaintance with the phenomena of the Tides of the 
Atlantic Ocean. 

« «The importance of an acquaintance with the phenomena of the Tides, 
both for practical and theoretical purposes, is sufficiently obvious, and has 
been recognised by the Government of this country in many ways. At 
most of the points of our own coast, and at several places in other countries, 
observations have long been made which suffice for most of these purposes. 
But perhaps it is not generally understood how far these observations, 
hitherto, are from giving us such a connected knowledge of the subject as 
may enable us to follow the course of the tide over any considerable portion 
of the Ocean. Even with regard to our own shores, such accurate know- 
ledge hardly existed till observations were made and continued for a fortnight 
at the coast-guard stations of Great Britain and Ireland in June 1834, and 
again in June 1836. On the latter occasion application was also made to 
foreign maritime states, to make a similar and simultaneous series of obser- 
vations, the Duke of Wellington, at that time Foreign Secretary of State, 
promoting the object in a manner which procured from them the most cordial 
and effective co-operation. The results of these observations were inserted 
and discussed in the Philosophical Transactions for 1836 (Part II.); and, in 
consequence, the course of the tides along the shore from the Strait of 
Gibraltar to the coast of Norway, was made out, as to some general features 
and also along the coast of the United States. But beyond these limits we 
may be said to have no connected knowledge of the course of the tides of 
the Atlantic; and even within these limits it is impossible, for want of other 
observations, to counect those which were made; for instance, the tides on 
the American and the European shores. Along the coasts of Africa and of 
South America we are ignorant of the course and progress of the tides, 
although we know some of the phanomena at detached points, and know 
some of them to be remarkable and perplexing. Nor is it at all likely that 
these defects in our knowledge will be removed by any collection of de- 
tached observations. It is only by systematic observations made with the 
express view of connecting our knowledge on this subject, and pursued from 
place to place, as the results themselves suggest, that we shall ever obtain a 
general view of the facts. Such observations might be made in no long 
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time if an expedition were sent out with this special and exclusive object ; 
and might, in that case, be so conducted as to lead with certainty to the 
result. 

«“ «The best mode of making observations would, probably, be found to be 
to place observing parties at certain distances along the coast, the intervals 
being various according to the nature of the phenomena; and to direct 
them to make simultaneous observations for a few daysyand then to proceed 
farther along the coast with the expedition; or the tides at any place might 
(on any day) be referred to the moon’s transit, and this would afford suffi- 
cient means of comparison with any neighbouring case, unless the phzno- 
mena were peculiar. In this way the progress of the tide-wave along the 
coasts of Africa and America would be determined; from what points it 
diverges, and towards what points it converges ; the latter points being, it is 
presumed, generally those of very high tides, such as occur on the east coast 
of Patagonia. With these observations, combined with others at oceanic 
islands, the general course of the tide elevation might be traced ; and if this 
were done for the Atlantic, it would be the first time that the course of the 
tide in such an ocean-space has been made known to us. 

“<Tt would also be desirable to observe at the same time the streams of 
flood and ebb. From such observations, combined with those of High and 
Low water, it has appeared in Captain Beechey’s recent researches, results 
may be deduced, giving a new and unexpected view of the tidal movements 
of the sea, and supplying knowledge useful for the practical purposes of 
navigation. 

“¢ As has been said, it is probable that an expedition devoted especially to 
such a purpose might attain the leading features of the required results in no 
long time; perhaps in a year or eighteen months. This must be on the sup- 
position that it did not attempt to follow the details of the tides out of the 
oceanic space into collections of islands like the West Indies, the details of 
which would employ a much longer time. 

‘«<« One ship, with several boats to set down and take up observing parties, 
would probably be the fittest scale of the expedition ; and standard points, 
where the observations should be longer continued, and to which the obser- 
vations at secondary points should be referred, would be established from 
place to place in the course of the operations.’ 

“III. It has been reported to the Council, by the officers of the Associa- 
tion, that from accidental circumstances, the three following recommenda- 
tions from the Committee of Section C, at Ipswich, had not reached the 
Committee of Recommendations in sufficient time to be included in their 
Report to the Committee :— 

“1. That a Committee be appointed to take into consideration and report 
upon the exact position, number and nature of the phosphatic beds of the 
Crag, and to connect this subject with that of mineral manures generally 
with reference to their scientific and economic value; and further to investi- 
gate the geological conditions under which the so-called ‘ Coprolites’ and 
other drifted Organic and Inorganic bodies occur in the Red Crag, and the 
probable sources from which these bodies have been respectively derived. 
The Committee to consist of Professor Henslow, Mr. Searles Wood and 
Mr. Long, with power to add to their number. 

“2. That Mr. Searles Wood be requested to prepare for the next meeting 
of the Association, a Report of the observed distribution of the specific forms 
of Vertebrata and Invertebrata in the supracretaceous deposits in the vicinity 
of Ipswich... 



REPORT OF THE COUNCIL. XXVil 

“3, That Mr. Logan’s paper on the Geology of Canada be printed in full 
in the next volume of the Reports of the Association. 

“The Council have requested the gentlemen named in the two first recom- 
mendations to proceed in the matters referred to, pending a decision of the 
General Committee, that may be taken at Belfast; and have ordered that 
Mr. Logan’s paper on the Geology of Canada should be printed in full in 
the Ipswich volume of Reports. 

“TV. In concurrence with the Belfast Provisional Committee, the Council 
directed that the meeting should commence on Wednesday, the 1st Sep- 
tember; and requested the following gentlemen to undertake the offices of 
Presidents, Vice-Presidents and Secretaries of Sections respectively, subject 
to confirmation by the General Committee, viz 

Section A.—President, William Thomson, Esq., Professor of Mathe- 
matics, Glasgow. Vice-President, Rt. Rev. Dr. Denvir. 
Secretary W. J. M. Rankine, Esq. 

B.—President, Dr. Andrews, M.R.I.A. Secretaries, Dr. Hodges, 
Dr. Blyth. 

C.—President, Lieutenant Colonel Portlock, R.E. Secretaries, 
James M‘Adam, Esq., J. Bryce, Esq., Professor Nicol, 
Professor M‘Coy. 

D.—President, Wm. Ogilby, Esq. Secretaries, Dr. Lankester, 
J. C. Hyndman, Esq., Dr. Dickie. 

E.—President, Colonel Chesney, R.A. Secretaries, R. Cull, 
Esq., Dr. Norton Shaw, R. M‘Adam. 

F.—President, the Archbishop of Dublin. Vice-President, 
V. Whitla, Esq. Secretaries, Professor Hancock, J. 
M‘Adam, Esq,, jun. 

G.—President, James Walker, Esq., F.R.S. Vice-President, 
Ss at he Esq., C.E.. Secretary, James Thomson, Esq., 

«“V. The Council have added the names of the following cultivators of 
science who attended at the Ipswich meeting to the list of Corresponding 
Members of the British Association :— 

M. Babinet, Paris. 
Mr. P. G. Bond, Cambridge, U.S. 
M. Dufrenoy, Paris. 
M. Constant Prevost, Paris. 

*  M. Pierre Tchihatchef, Russian Embassy, Paris. 
Dr. N. Nordengsciold, Finland. A 
Professor Asa Gray, U.S. 

«VI. The Council have great pleasure in submitting the following list of 
invitations from which the General Committee will have to select the place 
of meeting in 1853, viz.— 

“Hull: from whence invitations were also received in 1838, 1839, 1842, 
1849, 1850 and 1851; in which invitations the Municipal Council and all 
the other public bodies of the town united. 

_ “Liverpool: from the Mayor and Corporation; the Literary and Philo- 
_ sophical Society; the Royal Institution; the Architectural and Archeolo- 

gical Society ; the Polytechnic Society ; Historie Society of Lancashire and 
Cheshire; being a renewal of the invitation presented at Edinburgh in 1850. 

“Brighton: from the Earl of Chichester and sixty-eight other gentlemen, 
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in addition to the application made to the meeting at Ipswich, on the part of 
the Commissioners of Brighton, by their clerk. 

“Glasgow: from the Magistrates and Town Council, and from the 
Glasgow Philosophical Society. 

“Leeds: for a meeting some year after the year 1853. 

“ VII. The Council are happy to have it in their power to report most 
favourably on the proceedings in the last year at the establishment at Kew. 
The experimental trial of Mr. Ronalds’s magnetographs, which was in pro- 
gress when the last Report of the Council was made, has been completed, 
and detailed statements of the performance of each of the three instruments 
have been furnished by Messrs. Ronalds and Welsh, and are inserted in the 
volume of Reports for 1851. The Council have great pleasure in referring 
to these statements as showing that Mr. Ronalds’s adaptation of photography 
to record the magnetic variations is an effective and practically useful in- 
vention, supplying to those who may desire it the means of making and 
preserving a continuous registry of the phenomena. The processes employed 
for the construction and verification of standard thermometers, have proved 
remarkably successful, and will form the subject of a distinct and detailed 
Report from the Committee of the Kew Observatory. The thermometers 
prepared by Mr. Welsh, under the direction of the Committee, have been 
found, on intercomparison, and also on comparison with Mr. Regnault’s 
standard, to furnish results highly satisfactory. They have already been 
supplied on application to the observatories at the Cape of Good Hope and 
Toronto, and to several persons under the following regulation of the 
Council:—‘ That standard thermometers made at Kew be supplied on ap- 
plication to members of the British Association, and Fellows of the Royal 
Society, at 17, each.’ The Council have also directed that the Kew Com- 
mittee be authorized, at their discretion, to supply standard thermometers 
on official application to any department of Her Majesty’s Government, or 
to the East India Company ; and 2nd, that the Committee be authorized, at 
their discretion, to present standard mercurial thermometers to certain of 
the philosophical instrument makers. In compliance with the first of these 
regulations, the Committee have supplied, on application from the Admiralty, 
fourteen thermometers graduated to extreme low temperatures, to be em- 
ployed in the Arctic Expeditions; and, in compliance with the second 
regulation, they have presented standard thermometers to each of the follow- 
ing artists, viz—Messrs. Adie, Barrow, Watkins and Hill, Negretti, Newman, 
and Simms. Applications have been received from Professors James Forbes 
of Edinburgh, and William Thomson of Glasgow, for suitable thermometers 
for very delicate experimental researches in which these gentlemen are en- 
gaged, and which thermometers are now in preparation. 

“The preparations for the construction of standard barometers are far 
advanced ; and with a view to the further prosecution of these objects, the 
Committee for the construction and verification of standard instruments have 
taken steps for procuring authentic standards of length and weight, by placing 
themselves in communication with the Commission appointed by Her Ma- 
jesty’s Government to prepare such standards. - 

*‘ At the request of the East India Company, twenty sets of instruments 
for proposed meteorological observations in India have been examined and 
verified at Kew. 

“ The arrangements required for Professor Stokes’s experiments have been 
completed, and the experiments are now in progress. 

«The Council haye great pleasure in repeating their former expressions of 

) 

j 
y 
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entire approbation of the zeal and intelligence with which Mr. Welsh con- 
tinues to discharge the various duties entrusted to him from time to time, 
by the Superintending Committee. These qualities have been especially 
shown in the manipulations required in the construction of the standard ther- 
mometers, and in the processes for their verification. 

“ At the request of the Council, the Superintending Committee have made 
arrangements with Mr. Green for four ascents of the Nassau balloon, for the 
purpose of investigating the meteorological phenomena of the atmosphere. 
Two of these ascents have already taken place, one on the 17th and the 
other on the 26th of August, on each of which days Mr. Green aseended 
to between 19,000 feet and 20,000 feet, accompanied by Mr. Welsh and 
Mr. Nicklin, taking with them instruments prepared in the Kew Observatory. 
The observations made in these two ascents had reference chiefly to the laws 
of the decrement of temperature and of aqueous vapour in ascending into 
the atmosphere, and will be the subject of a communication from Mr. Welsh 
to the Mathematical and Physical Section. 

“Tn closing this report of the proceedings at the establishment at Kew, the 
Council are glad to be able to state that the expenditure during the year has 
not exceeded the sum placed at their disposal by the General Committee, 
and that there are no debts; and the Council strongly recommend that the 
establishment should continue to receive the support of the British Asso- 
ciation.” 

Report OF THE PARLIAMENTARY COMMITTEE OF THE BriTISH Asso- 
CIATION FOR THE ADVANCEMENT OF SCIENCE, PRESENTED TO THE 
GENERAL CoMMITTEE AT BELFAST, WEDNESDAY, SEPTEMBER 1, 1852. 

The Parliamentary Committee have the honour to report as follows :— 
The Committee met for the first time on the 3rd of February last, they 

met again on the 11th of March and on the 17th of June. 
_ At these several meetings the following, among other business, was trans- 
acted. The Committee agreed to meet yearly on the day succeeding the 
meeting of Parliament, and on the second Thursday in July. 

In consequence of the dissolution of Parliament, the meeting of June was 
this year substituted for that of July. The Committee resolved to cooperate 
with the President and Council of the Royal Society, who had already taken 
steps in this behalf, in urging upon the Government the expediency of facili- 
tating the cheap and rapid international communication of scientific publi- 
cations ; and the Council of the Royal Society, by a resolution dated the 19th 
of February, informed this Committee that they would be much gratified by 
such cooperation. 

In pursuance of these resolutions, Lord Wrottesley, as Chairman of this 
Committee, in company with the Earl of Rosse as President, and Colonel 
Sabine as Treasurer of the Royal Society, had, on the 10th of March, an in- 
terview with Sir Thomas Freemantle, the Chairman of the Board of Customs, 
who suggested a plan by which eminent scientific individuals and institutions 
might be permitted to receive from abroad their presentation copies of scien- 
tific works duty free, through the medium of the Royal Society, and whereby 
certain facilities in this behalf might likewise be afforded to the Smithsonian 
Institution of the United States, in return for privileges conceded to that 

Institution by the Government of those States; and he recommended that a 
letter should be written to the Lords of the Treasury embodying these sug- 

_ gestions. 
1852. € 
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In conformity with this recommendation a letter was addressed to the 
Lords of the Treasury by the Earl of Rosse, as President of the Royal So- 
ciety, in concurrence with Lord Wrottesley as Chairman of this Committee. 

. To this letter no reply has as yet been received. 
With the view of promoting the same general object, viz. the cheap and 

rapid international communication of scientific publications, it was resolved 
that Lord Wrottesley should address, and he addressed accordingly, a letter 

to the Earl of Malmesbury, as Secretary for Foreign Affairs, of which the 
following is a copy :— 

“March 15, 1852. 

‘*My Lorp,—As Chairman of a Committee composed of Members of both 
Houses of Parliament, selected by the British Association for the Advance- 
ment of Science, to watch over the interests of science and inspect the various 
measures from time to time introduced into Parliament likely to affect such 
interests, and which met for the first time on the 3rd of February last, I ant 
requested to represent to your Lordship the great inconvenience to which 
the cultivators of the various branches of science in this country are now ex- 
posed by the extravagant charges levied by Foreign Governments on the 
conveyance by post of Presentation Copies of Scientific Publications sent from 
this country to eminent scientific men, pursuing similar branches of science 
in foreign parts ; and I am further directed respectfully to request your Lord- 
ship, by negotiating Postal Conventions or otherwise as you shall think pro- 
per, to endeavour to prevail on the governments of other countries to afford 
greater facilities for the transmission by post of such publications. 

“ The undersigned believes that he cannot better illustrate the extent of 
the evils complained of than by subjoining the followiug list of charges for 
the conveyance by post to the various countries named therein, of a commu- 
nication printed in the Philosophical Transactions for 1851, and which was 
conveyed by our own post office to every place within the United Kingdom 
at a charge of 8d. :— 

t eatin 4 eo: 

To Modena... o.oo VE oe tae Benin. oe ere Gat 
CEG: 10 ew ces, weer 15 0 Neenerp fe. iar. eee 
Wittar, . ae ee 18 4 Dreikcen 2, eee rg 
Turin (2S prussels, oo) yee 5 O 
Padua 18 4 Cadiz. 2...) eae 7 4 
Bonn ao Goranen: 2), ee 

“Your Lordship will at once perceive that such charges as these are far 
beyond the means of many of the most distinguished cultivators of science, 
who are absolutely disabled thereby from forwarding by post to their friends 
abroad the copies of their scientific memoirs which are presented to them 
gratuitously for the purpose of distribution by the respective societies, to 
which such communications are sent and in whose Transactions they appear. 

“ From this cause, combined with the duties levied at the Custom House on 
similar publications imported from abroad, at present the interests of science 
are very injuriously affected, for it happens continually, to use the expressions 
of the Treasurer of the Royal Society in a letter addressed to the under- 
signed, ‘ That a quantity of intellectual labour of a very high class is un- 
productively consumed in doing over again in one country that which has 
already been done in another, from the want of a more rapid interchange of 
knowledge.’ 

“Mr, Rowland Hill of the Post Office Department, has suggested a mode 

’ 
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by which these evils might be remedied, viz. if Foreign Countries could be 

induced to adopt the arrangement, by which books are now forwarded to 

some of our Colonies, at charges very reasonable as compared with the above. 
“T remain, &c., 

« WROTTESLEY.” 

To the above letter the following reply was received from Mr. Addington, 

the Under Secretary for Foreign Affairs :— 
“ Foreign Office, March 17, 1852. 

« My Lorp,—I am directed by the Earl of Malmesbury to acquaint your 

Lordship that he has referred to the Postmaster-General your letter of the 

15th inst., urging that steps be taken by Her Majesty’s Government to induce 

Foreign Governments to reduce their rates of Postage on printed papers, with 

a view of facilitating the distribution of scientific works. 

. “Tam, &e., 
«H. U. AvpINGTON.” 

The Committee also requested Lord Wrottesley and Sir Robert Inglis to 

represent to the Earl of Derby the inadequacy of the present fund out of 

which Pensions are provided in certain cases for eminent scientific men. 

In pursuance of this resolution Lord Wrottesley and Sir Robert Inglis re- 

quested and obtained an interview with the Earl of Derby on the 19th of March 

last, at which they directed his attention to the ill-success which had lately 

attended the applications for Scientific Pensions, and instanced the cases of 

Mr. Hind and Dr. Mantell, in whose behalf the Earl of Rosse, as President 

of the Royal Society, had applied for a grant of Pensions. 

The Earl of Derby, in reply, stated it to be the wish of the Government 

to apportion the fund equitably amongst all the separate classes into which 

the List is divided, or to that effect, and requested to know the share of the 

whole fund which had in fact been allotted to Science. In answer to this 

latter question Lord Wrottesley addressed to the Earl of Derby a letter, of 

which the following is a copy :— 
“ Wrottesley, April 24, 1852. 

“ Drar Lorp Dersy,—When I had the honour of an interview with you 

in the matter of Pensions to Scientific men, you asked me for the exact 

amount of those that had been granted in favour of Science. I could not 

answer this question, as I had not then been able to obtain either the earliest 

or latest returns. I have since procured all the papers and the account stands 

as follows: out of £16,800 (1200 x 14:), the total sum granted for Pensions, 

since the Civil List was settled at the commencement of the Queen's reign, 

a sum of £2150 has been appropriated to Science, properly so called, or not 

quite 13 per cent. 
“I give this detail because it was required from me; but I would not be 

understood to ground any argument upon it: our complaint is, that in a 

country like this, which owes so much to Science, there should be aé any 

time no means of rewarding, either by money payments, or in any other 

manner both appropriate and acceptable to the candidates for distinction, 

eases of great merit, which have been brought to the notice of the Govern- 

ment by Scientific Societies in whose recommendations confidence may be 

securely reposed. 1 say Scientific Societies, for however trustworthy an in- 

- dividual may be, there can never be the same reliance on a single opinion in 

cases of this description*. 
* * * * * * * 

“J may add, that when I saw you I was not aware that Lord Rosse had 

* A paragraph is here omitted as referring to personal matters. 
e2 
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applied on behalf of Mr. Ronalds of the Kew Observatory, and that this 

would likewise seém to be a very deserving case; it was favourably enter- 
tained, but the funds were exhausted *. 

“ Yours, &c., 
‘“‘ WROTTESLEY.” 

In closing their Report the Committee cannot but express a hope that 

their negotiations with the Government, with respect to the cheap and rapid 
international communication of scientific works, may ultimately result in the 
complete accomplishment of this desirable object. 

June 17th, 1852. 

RECOMMENDATIONS ADOPTED BY THE GENERAL COMMITTEE AT THE 
BeLrast MEETING IN SEPTEMBER 1852. 

Involving Grants of Money. 

That the sum of £200 be placed at the disposal of the Council for the 
maintenance of the establishment of the Observatory at Kew. 

That Dr. Hodges be requested to investigate the chemical changes which 
are observed to occur in the technical preparation of flax; and that £20 be 
placed at his disposal for the purpose. 

That Mr. Robert Hunt and Dr. Gladstone be requested to continue their 
experiments on the influence of the solar radiations on chemical combinations, 
electrical phenomena, and the vital powers of plants growing under different 
atmospheric conditions; with £15 at their disposal for the purpose. 

That Mr. Mallet be requested to continue his experiments on the propa- 
gation of earthquake waves, availing himself of the operations now carrying 
on at Holyhead ; with £50 at his disposal for the purpose. 

That Dr. Lankester, Professor Owen, and Dr. Dickie, be a Committee to 
continue the superintendence of the publication of tabular forms in reference 
to periodical phenomena of animals and vegetables; with £10 at their dis- 
posal for the purpose. 

That Mr. H. E. Strickland, Dr. Lindley, and the other members of a 
Committee already named, be requested to continue their experiments on 
the vitality of seeds; with £5 10s. at their disposal for the purpose. 

That Mr. R. Patterson, Dr. Dickie, Mr. Hyndman, and Mr. Grainger, be 
requested to carry out a system of dredging on the North and East coasts 
of Ireland; with £10 at their disposal for the purpose. 

That Mr. Wyville Thomson, Professor Balfour, Professor Goodsir, Mr. 
Peach, and Dr. Greville, be requested to carry out a system of dredging on 
the East coast of Scotland; with £15 at their disposal. 

That Professor E. Forbes and Professor T. Bell be requested to assist in 
the publication of the remaining part of Dr. Williams’s Report on the Struc- 
ture of the Annelida; with £10 at their disposal for the purpose. 

That the sum of £5 be granted for defraying the expenses attending the 
distribution of a Manual of Ethnological Inquiry prepared by Mr. Cull and 
a Sub-committee appointed in 1851. 

That a large outline Map of the World be provided for the use of the 
Geographers and Ethnologers; and that Sir R. I. Murchison, the Lord 
Bishop of St. Asaph, and the Secretaries of the Geographical and Eth- 
nological Societies, be a Committee for carrying this into effect; with £15 at 
their disposal for the purpose. 

* See page xi. 
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Involving Application to Government or Public Institutions. 

That in order to meet the growing wants of science, and remedy, in some 
degree, the inconvenience caused to its cultivators by the dissociated, incom- 
plete, and discontinuous publication of scientific researches, it is expedient 
that the British Association, which, by its constitution, includes representa- 
tives of the various scientific institutions of the empire, should propose such 
general views on the subject as may be suggested by the experience of its 
members. 

That a Committee be formed for the purpose of considering of a plan by 
which the Transactions of different Scientific Societies may become part of 
one arranged system, and the records of facts and phenomena be rendered 
more complete, more continuous, and more convenient than at present. 

That it be an instruction to this Committee to place itself in communica- 
cation with the Council of the Royal Society, and the Councils of other Sci- 
entific Societies which receive scientific communications at regular meetings. 

That the Committee consist of Prof. W. Thomson, Prof. Andrews, Lec- 
nard Horner, Esq., Prof. Owen, Sir R. I. Murchison, Col. Sykes, W. J. Ran- 
kine, Esq., J. C. Adams, Esq., Dr. Lloyd, Prof. Wilson, Dr. Robinson, Prof. 
Bell, Prof. Graham, W. R. Grove, Esq., Sir D. Brewster, and ex officio the 
General Officers, with power to add to their number. 

That it is important to have a Quarterly Record of British and Foreign 
scientific publications and discoveries, and that the consideration of the prac- 
ticability of obtaining this be referred to the same Committee. 

That a representation be made to the Royal Society of the importance at- 
tached by M. Otto Struvé to the determination of the constant of “Irradiation” 
for the Huyghenian object-glass of 123 feet radius. 

That it is expedient to proceed without delay with the establishment in 
the Southern Hemisphere of a Telescope not inferior in power to a three 
feet reflector ; and that the President, with the assistance of the following 
gentlemen, viz. Lord Rosse, Dr. Robinson, Lord Wrottesley, J. C. Adams, 
Esq., the Astronomer Royal, J. Nasmyth, Esq., W. Lassell, Esq., Sir D. 
Brewster, and E. J. Cooper, Esq., be requested to take such steps as they 
shall deem most desirable to carry out the preceding Resolution. 

That the publication of the reduction upon a scale of one inch to the mile. 
of the Townland Survey of Ireland, ordered to be made in connection with 
the Geological Survey by the Ordnance, and for which a vote was taken for 
1852-53, upon the Estimates of that department, be recommended to the 
Government to be accelerated. 

That the Council of the British Association be requested to continue their 
efforts to obtain the assistance of the Government for the publication of Mr. 
Huxley’s researches. 

That, with the view of obtaining an accurate knowledge of the countries 
on and near the Eastern coast of Africa, from the Red Sea to 10° S. lat., the 
very important products of which have been enumerated by the late Sir 
Charles Malcolm and Mr. D. Cooley, the British Association do call the 
attention of the Court of Directors‘ of the Honourable the East India Com- 
pany, to the desirableness of sending an expedition thoroughly to explore 
that region, as recommended by the Royal Geographical Society of Londox. 
The deputation to consist of the President of the British Association, and 
the President and Vice-Presidents of the Royal Geographical Society. 

That most important meteorological data are attainable by balloon ascents ; 
and that the Council be requested to solicit the cooperation of the Royai 
Society in this investigation. 
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That it ‘is important that Professor W, Thomson and Mr. J. P. Joule be 
enabled to make a series of experiments, on a large scale, on the thermal 

effects experienced by air in rushing through small apertures ; and that a 
representation to this effect be made to the Royal Society. 

That the Government be requested, on the part of the British Association, 

to connect with the survey of the Gulf-stream an examination of the Zoology 

and Botany of that current; and also of the temperature of the sea round 
the shores of the British Islands. 

The Committee having been informed that an expedition has been pro- 
posed for ascending the Niger to its source, by Lieut. Lyons Macleod, R.N. ; 
and that it has been recommended to Her Majesty’s Government by the Royal 
Geographical Society and the Chamber of Commerce of Manchester, resolve 
that the President be requested to concur with the President of the Royal 
Geographical Society in bringing the subject before the Government. 

The Committee having understood that Dr. Bakie, Mr. A. Adams and Mr. 
W. T. Alexander, each of them in the medical branch of Her Majesty’s Navy, 
have proposed to undertake a thorough exploration of the countries watered 
by the river Magdalena in South America, in respect to their botanical, 
zoological, and geological products, on the condition of being allowed their 
full pay, request the President of the Association and Sir R. I, Murchison 
to urge the Government to accede to this proposition. 

The Committee being aware of the liberality with which the Master- 
General and Board of Ordnance have supplied the several engineer stations 
with instruments for meteorological observations, would suggest the advan- 
tage of adding to their instruments, in the Ionian Islands, others for measu- 
ring the direction and amount of earthquake vibrations, so frequent in these 
islands. 

That a systematic collection of the Agricultural Statistics of Great Britain, 
of asimilar nature with the returns of the agricultural produce of Ireland, 
prepared under the care of Major Larcom, R.E., is a desideratum, and would 
be of great public utility; and that the President, Mr, Heywood, Major 
Lareom and Col. Sykes, be requested to communicate the above resolution 
to Her Majesty’s Government. 

That a Committee, consisting of Rev. Dr. Robinson, Prof. C. P, Smyth, 
W. Fairbairn, Esq., W. J. M. Rankine, Esq., C.E., and W. 8S. Ward, Esq., 
be requested to take into consideration the methods of cooling air for the 
ventilation of buildings in tropical climates by mechanical processes, and 
should they see fit to prepare a memorial in the name of the British Asso- 
ciation to the Hon. the East India Company, representing the.advantage of 
‘making a trial of a process of that kind on a large seale, e.g. in a hospital. 

Not involving Grants of Money or Application to Goveraiment, se. 

That the thanks of the British Association be given to the Smithsonian- 
Institution for the communication of Charts illustrating the plan adopted by 
that Institution for deducing the general facts of the Meteorology of North 
America, bearing on the laws of the great North American Storms; and 
that it be referred to the Council to consider what steps it may be advisable 
to take for the purpose of extending the system of observations over the 
British portion of North America. 

That the thanks of the British Association be given to Prof. Doye for his 
valuable communication respecting the lines of abnormal temperature on the 
globe; and that it be referred to the Council to consider of the expediency 
of procuring copies of the map of the abnormal temperatures in different 
months of the year, for the supply of members of the Association. 
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That Mr. Sylvester be requested to draw up a complete Report on the 
Theory of Determinants, to be laid before the next meeting of the Associa- 
tion. 

That the Earl of Rosse, Dr. Robinson, and Professor Phillips be requested 
to draw up a Report on the physical character of the moon’s surface as com- 
pared with that of the earth. 

Printing of Communications. 

That the observations of mean daily temperature and fall of rain at 127 
stations of the Bengal Presidency, be printed at length in the next volume 
of Transactions. 

That Mr. James Thomson’s paper, on Vortex Water-wheels, be printed at 
length in the Transactions of the Association. 

Synopsis of Grants of Money appropriated to Scientific Objects by the 
General Committee at the Belfast Meeting in Sept. 1852, with the 
Name of the Member, who alone, or as the First of a Commitiee, is 
entitled to draw for the Money. 

Kew Observatory. Eide Piet 

At the disposal of the Council for defraying Expenses ....,. 200 0 O 

Chemical Science. 

Hopces, Prof.-—Researches on Chemical plsaican in the pre- 
paration of Flax. . Ar PAO am On 8) 

Honrt, Mr. R. SS rafthanes ‘ai the Solar Radiations on otGhamiod 
Combinations, Electrical Pheenomena, and the Vital Powers 
of Plants growing under different atmospheric conditions, 15 0 0O 

Geology. 
Ma tet, Mr. R. iis anal on the Pisce ses of Earth- 

quake Waves....... SEO Gs. O 

Natural History. 
LANKESTER, Dr. E.—Periodical Phenomena of Animals and 
A ae “ae eee ee ee eee 10 0 O 

Parrerson, Mr. R.—Dredging on the North and East Coasts 
SIV gs soet RAR RE a a tee eek a 10 720%) 0 

STRICKLAND, Prof. H. E.—Vitality of Seeds.............. 5100 
Tuomson, Mr. Wyville-—Dredging on the EastCoastof Scotland 15 0 O 
Forses, Prof. E—Researches on Annelida .............. 10 0 0 

Geography and Ethnology. 
Cutt, Mr. R.—Manual of Ethnological Inquiry .... 5 0 O 
Mourcuisoy, Sir R. I.—Large outline Map of the World. 15 0 

rama eee £355 10 O 
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General Statement of Sums which have been paid on Account of Grants for Scien« 

1834. 
£ 

Tide Discussions.......... 20 

1835. 
Tide Discussions.......... 62 
British Fossil Ichthyology... 105 

£167 

1836. 
Tide Diseussions.......... 163 
British Fossil Ichthyology... 105 
Thermometric Observations, 

SCOR GH at. ani ee 50 
Experiments on long-conti- 

med. Eeats cate p Ree We 
Rain Gauges) j...... «nie. 9 
Refraction Experiments.... 15 
Lunar Nutation.......... 60 
Thermometers .......... 15 

£434 

1837. 
Tide Discussions.......... 284 
Chemical Constants ...... 24 
Lunar Nutation.......... 70 
Observations on Wayes.... 100 
Tides at Bristol .......... 150 
Meteorology and Subterra- 

nean Temperature ...... 89 
Vitrification Experiments .. 150 
Heart Experiments........ 8 
Barometric Observations .. 30 
IGHTOMICLETS «., Sayerscsvedasscehin h 1] 

£918 

1838. 
Tide Discussions.......... 29 
British Fossil Fishes ...... 100 
Meteorological Observations 

and Anemometer (con- 
SIMAGHOM) T shitrs ove se aw, 100 

Cast Iron (strength of).... 60 
Animal and Vegetable Sub- 

stances (preservation of) 19 
Railway Constants........ 41 
emistOl Des: «mete dca» oe 50 
Growth of Plants.......... 75 
Windiin (RIVES: . ces he wc es 33 
Education Committee..... 50 
Heart Experiments........ 5 
Land and Sea Level ...... 267 

Carried forward #800 

tific Purposes. 

CT 
Suds Brought forward 800 12 9 
‘0 0 | Subterranean Temperature 8 6 0 

Steam-vessels............ 100 0 O 
Meteorological Committee 31 9 5 

0 O| Thermometers............ T6011 10 

be £956 12 2 
0 0 = 
<2 1839. 
0 0 Fossil Ichthyology..... aie EOC OG 

Meteorclogical Observations 
0 0} at Plymouth .......... 63 10 0 

Mechanism of Waves...... 144 2 0 
eC iristdl Tides.’ 2) to 35.18 6 

Meteorology and Subterra- 
1 0 neav Temperature ...... 21 eo 

13 0) Vitrification Experiments.. 9 4 7 
0 0} Cast Iron Experments.... 100 0 0 
0.0 Railway Constants........ Side 
6 ©) Land and Sea Level ...... 274 1 4 

14 0 | Steam-Vessels’ Engines.... 100 0 0 
Stars in Histoire Céleste .. 331 18 6 
Stars in Lacaille.......... 11 0 0 

1 © | Starsin R.A.S. Catalogue... 6 16 6 
13 6 | Animal Secretions ........ 1010 0 
0 © | Steam-engines in Cornwall 50 0 0 

12 © | Atmospheric Air.......... TG LO 
0 | Cast and Wrought Iron.... 40 0 0 

Heat on Organic Bodies.... 3 0 0 
5 3 | Gases on Solar Spectrum... 22 0 0 
0 © | Hourly Meteorological Ob- x 
ANG servations, Inverness and 
0 0 MEMO USSIE ans ssc eaters Eller sigh 

18. 6.) Hossil_-Keptiles).": 0)... er 118" 2°°9 
14 6 Mining Statisties......... 50 0 O 

£1595 11_ 0 

1840, 
O10} Bristol ides t..4.6 tmx foe 100 0 0 
O 0 | Subterranean Temperature. 1313 6 

Heart Experiments ...6.. 1819 0O 
Lungs Experiments ...... 8 13 0 

0 0 | Tide Discussions ........ 50 0 0 
O 0 | Land and Sea Level ...... 6101 

Stars (Histoire Céleste).... 242 10 0 
1 10 | Stars (Lacaille) .......... 415.0 

12 10 | Stars (Catalogue) ........ 264 0 O 
0 0} Atmospheric Air.......... Tovls. 0 
0 0 | Water on Tron -.). eqn 10 0 0 
6 6 | Heat on Organic Bodies .. 7 0 0 
0 0 | Meteorological Observations 5217 6 
3 0 | Foreign Scientific Memoirs 112 1 6 
8 7 | Working Population ...... 100 0 0 

12 9 Carried forward £1006 15 7 



GENERAL STATEMENT. 

SR | 
Brought forward 1006 15 

School Statistics.......... 50 0 
Forms of Vessels ........ 184 7 
-Chemical and _ Electrical 

Phenomena .......... 40 0 
Meteorological Observations 

at Plymouth .......... 80 0 
Magnetical Observations .. 185 13 

£1546 16 4 

1841. 
Observations on Wayes.... 30 0 0 
Meteorology and Subterra- 

nean Temperature ...... 8 8 0 
Actmometers ..........5. 10 0 O 
Earthquake Shocks ....., Lee 10 
Acrid Poisons............ 6 0 0 
Veins and Absorbents .... 3 0 O 
Mud mm Rivers 2... 0067. 5 0 0 
Marine Zoology .......... 1512 8 
Skeleton Maps .......... 20 0 0 
Mountain Barometers .... 618 6 

_ Stars (Histoire Céleste).... 185 O O 
Stars (Lacaille) .......... 79 5 0 
Stars (Nomenclature of) .. 17 19 6 
Stars (Catalogue of) ...... 40 0 0 
Wateron Iron .......... 50 0 0 
Meteorological Observations 

at Inverness .......... 20 0 9 
Meteorological Observations 

(reduction of)......5..3 25 0 0 
Fossil Reptiles .......... 50 0 0 
Foreign Memoirs ........ 62 0 0 
Railway Sections ........ 38 1 6 
Forms of Vessels ........ 193 12 0 

_ Meteorological Observations 
Bivelymouth ie... . oe 55 0 0 

_ Magnetical Observations .. 6118 8 
| Fishes of the Old Red Sand- 
BUSTOUO i ee ee 100 0 O 

Tides at Leith............ 50 0 0 
_ Anemometer at Edinburgh 69 1 10 
_ Tabulating Observations .. 9 6 3 

Races of Men............ 5 0 0 
Radiate Animals.......... 2.0 0 

£1235 10 11 

1842. 
| Dynamometric Instruments 113 11 2 
| Anoplura Britannize ...... 52 12 0 
a fides at Bristol .......... 59 8 O 
| Gases on Light .......... 30 14 7 
_Chronometers............ 2617 6 

_ Marine Zoology .......... 1 5 0 
British Fossil Mammalia .. 100 0 0 

| Statistics of Education .... 20 0 0 
' Marme Steam-vessels’ En- 

Bets cess Pee ates 23 0 0 

Carried forward £432 8 3 

is 

0 0: 

0 

0 
9 
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£ s. d. 
Brought forward 432 8 3 

Stars (Histoire Céleste).... 59 0 O 
Stars (British Association 

Catalogue of) .......... 110 0 0 
Railway Sections ........ 161 10 0 
British Belemnites........ 50 0 0 
Fossil Reptiles (publication 

ob fReport) ie tartar se «et 10 0 0 
Forms of Vessels ........ 180 0 0 
Galvanic Experiments on 
Gc gts tes meee ear ee 5 8 6 

Meteorological Experiments 
at Plymouth .......... 68 0 0 

Constant Indicator and Dy- 
namometric Instruments 90 0 0 

Force of Wind .......... 10 0 O 
Light on Growth of Seeds.. 8 0 O 
Vital Statistics «.......... 50 0 O 
Vegetative Power of Seeds.. 8 1 11 
Questions on Human Race. 7 9 O 

£1449 17 8 

1843. 
Revision of the Nomencla- 

ture of Stars .......... 20 0 
Reduction of Stars, British 

Association Catalogue .. 25 0 0 
Anomalous Tides, Frith of 

ROPES Biche) Views Sabo acne 120 0 0 
Hourly Meteorological Ob- 

servations at Kingussie 
and Inverness.......... 77,12 8 

Meteorological Observations 
at Plymouth .......... 55 0 0 

Whewell’s Meteorological 
Anemometer at Plymouth 10 0 0 

Meteorological Observations, 
Osler’s Anemometer at 
Plymouth arise rset. 20 0 0 

Reduction of Meteorological 
Observations .......... 30 0 0 

Meteorological Instruments 
and Gratuities.......... 39 6 0 

Construction of Anemometer 
at Inverness .......... 56 12 2 

Magnetic Co-operation.... 10 8 10 
Meteorological Recorder for 

Kew Observatory ...... 50 0 0 
Action of Gases on Light.. 1816 1 
Establishment at Kew Ob- 

servatory, Wages, Repairs, 
Furniture and Sundries.. 133 4 7 

Experiments by Captive 
Balloons 22s sachs 1 81 8 0 

Oxidation of the Rails of 
Ranways. isos eee a ene: 20 0 O 

Publication of Report on 
Fossil Reptiles ........ 40 0 0 

Carried forward £789 8 4 
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eo. Gs 
Brought forward 789 8 4 

Coloured Drawings of Rail- 
way Sections ....+.+-:: 147. 18.3 

Registration of Earthquake 
MO GE tais <)c0'0; + Playgalaly 30 0 0 

Report on Zoological No- 
menclature ......+.++:- 10 0 0 

Uncovering Lower Red Sand- 
stone near Manchester... 4 4 6 

Vegetative Power of Seeds. 5 3 8 
Marine Testacea (Habits of) 10 0 0 

Marine Zoology ......++:+: 10.0 40 

Marine Zoology .......++: 2 14 11 
Preparation of Report on 

British Fossil Mammalia . 100 0 0 
Physiological operations of 

Medicinal Agents ...... 20) 10) -0 
Vital Statistics ........+, 36 5 8 
Additional Experiments on 

the Forms of Vessels.... 70 0 O 
Additional Experiments on 

the Forms of Vessels.... 100 0 0 
Reduction of Observations on 

the Forms of Vessels.... 100 0 0 
Morin’s Instrument and Con- 

stant Indicator ......-- 69 14 10 
Experiments on the Strength 

of Materials..........- cy 60.0.0 

£1565 10 2 

1844. 
Meteorological Observations 

at Kingussieand Inverness 12 0 O 
Completimg Observations at 

Plymouth ....++.+:+- 35.0 0 
Magnetic and Meteorological 

Co-operation .......... 26 8 4 
Publication of the British 

Association Catalogue of 
BIS oe Medd slasba palit 35.0 0 

Observations on Tides on the 
East coast of Scotland .. 100 0 O 

Reyision of the Nomencla- 
ture of Stars ...... T8422 96 

Maintaining the Establish- 
ment in Kew Observatory 117 17 3 

Instruments for Kew Ob- 
REPU ARON Ss co acnial os ncn s ical 56 7 3 

Influence of Light on Plants 10 0 0 
Subterraneous Temperature 

fra Areland viene Saiheie s/s Ven URC) 
Coloured Drawings of . Rail- 

way Sections ....-...:. Vac 7. 46 
Investigation of Fossil Fishes 

of the Lower Tertiary 
RGrAt Wray iatetduds sieve eois ete 100 0 0 

Registering the Shocks of 
Earthquakes, 1842...... 23 11 10 

Carried forward £538 11 8 
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£ 
Brought forward 538 

Researches into the Struc- 
ture of Fossil Shells .... 

Radiata and Mollusca of the 
Aigean and Red Seas, 1842 

Geographical distributions of 
Marine Zoology ....1842 0 

Marine Zoology of Deyon 

20 

100 

and Cornwall .......:.. 10 
Marine Zoology of Corfu... 10 
Experiments on the Vitality 

Of Seeds .<:.:. . sishererp state 9 
Experiments on the Vitality 

GP Seeds... wprew ~ 1842 «8 
Researches on Exotic Ano- 

pluray fs ve. ene 15 
Experiments on the Strength 

of Materials ..... 55% 100 
Completing Experiments on 

the Forms of Ships...... 100 
Inquiries into Asphyxia.... 10 
Investigations on the internal 

Constitution of Metals .. 50 
Constant Indicator and 

Morin’s Instrument, 1842 10 

£981 

1845. 

Publication of the British 
Association Catalogue of 
Sie aeigeaisotaniccd * ol 

Meteorological Observations 
at Inverness .. .:\- wines 30 

Magnetic and Meteorological 
Co-operation .......... 16 

Meteorological Instruments 
at Edinburgh .......... 18 

Reduction of Anemometrical 
Observations at Plymouth 25 

Electrical Experiments at 
Kew Observatory ...... 43 

Maintaining the Establish- 
ment in Kew Observatory 149 

For Kreil’s Barometrograph 25 
Gases from Iron Furnaces.. 50 
Experiments on the Actino- 

Gtaph on... «ieaiaett eee 15 
Microscopic Structure of 

Shella wi: kissin 0 sires 20 
Exotic Anoplura...... 1843 10 
Vitality of Seeds...... 1843 2 
Vitality of Seeds...... 1844 7 
Marine Zoology of Cornwall 10 
Physiological Action of Me- 

GICINGR. .\-/«::sjetatatelatelaleig 20 
Statistics of Sickness and 

Mortality m York ...... 20 

Carried forward £814 

Ss. 
ll 

0 

0 

10 

Eo 5 4S tee tS, a O'S 

12 

~ 

So oo ScoeTroDm © opt 

15 
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: #£ s. d. 
Brought forward 814 15 1 

Registration of Earthquake 
DAHOCKS. .. 0.6.0 00 ee 1843 15 14 8 

2338) a, 

1846. 
British Association Catalogue 

Gt SHBTS oss ae es 1844 
Fossil Fishes of the London 
MUM. sic fie as sles 

Computation of the Gaussian 
Constants for 1839...... 

Maintaining the Establish- 
ment at Kew Observatory 

Experiments on the Strength 
Gi Materials... cc cee. a 

Researches in Asphyxia.... 
Examination of Fossil Shells 
Vitality of Seeds...... 1844 
Vitality of Seeds...... 1845 
Marine Zoology of Cornwall 
Marine Zoology of Britain. . 
Exotic Anoplura...... 1844 
Expenses attending Anemo- 

PRCTETS ie ae wen ee ns 
Anemometers’ Repairs .... 
Researches on Atmospheric 
| DNS Golo IDS eng 

Captive Balloons 
Varieties of the Human Race 
RRA chs Sop «0k 1844 

Statistics of Sickness and 
Mortality at York 

1847. 
Computation of the Gaussian 

Constants for 1839...... 
Habits of Marine Animals. . 
Physiological Action of Me- 

BMRGICINGS. 0. we ey sees 
_ Marine Zoology of Cornwall 
_ Researches on Atmospheric 
MMMMMNMAVES so leas ace cieiee 

Vitality of Seeds.......... 
Maintaming the Establish- 
~ ment at Kew Observatory 

1848. 
Maintaining the Establish- 

Researches on Atmospheric 
DRPATE ar) 5%. a ors sis aha 

Vitality of Seeds.......... 
Completion of Catalogues of 

Stars ee 

211 15 O 

100 

50 

107 

0 

0 

mo mso Coco oo £208 

So “Ss aor AD coooomogdcono os. > 

“Ino OO Oo 

BID 

ment at Kew Observatory 171 15 11 

9 
0 

0 
0 
0 

8 

1849. 
Electrical Observations 

Kew Observatory ...... 
Maintaining Establishment 

abiditio® kOe A Te 
Vitality of Seeds.......... 5 
On Growth of Plants...... 5 
Registration of Periodical 

Phenomena .......... 
Bill on account of Anemo- 

metrical Observations.... 

at 

10 

13 

£159 19 

1850. 
Maintainmg the Establish- 

ment at Kew Observatory 255 
Transit of Earthquake Waves 50 
Periodical Phenomena .... 15 
Meteorological Instrument, 

Azores...... BF aie nrg: 

alo oOo OfFn Oo 

Colo ocSo 

1851. 
Maintaining the Establish- 

ment at Kew Observatory 
(eludes part of grant in 
BE iis ote teh vin hth 309 

Experiments on the Theory 
Ge testis. oar rs tare 

Periodical Phenomena of 
Animals and Plants .... 5 

Vitality of Seeds.......... 5 
Influence of Solar Radiation 30 
Ethnological Inquiries .... 12 
Researches on Annelida.... 10 

20 

£391 Crooconeo NI OOCORS 

1852. 
Maintaining the Establish- 

ment at Kew Observatory 
(including balance of grant 
for IBS) 4p). ken tawl 23 

Experiments on the conduc- 
tion of Heat 

Influence of Solar Radiations 
Geological Map of Ireland 
Researches on the British 
HANG lidayee homre eects tin 1-5 

Vitality of seeds........., 1 
Strength of Boiler Plates 10 

£304 AlJoOno cow NS/oneo oow @ 
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Extracts from Resolutions of the General Committee. 

Committees and individuals, to whom grants of money for scientific pur- 
poses have been entrusted, are required to present to each following meeting 
of the Association a Report of the progress which has been made; with a 
statement of the sums which have been expended, and the balance which 
remains disposable on each grant. 

Grants of pecuniary aid for scientific purposes from the funds of the As- 
sociation expire at the ensuing meeting, unless it shall appear by a Report 
that the Recommendations have been acted on, or a continuation of them be 
ordered by the General Committee. 

In each Committee, the Member first named is the person entitled to call 
on the Treasurer, John Taylor, Esq., 6 Queen Street Place, Upper Thames 
Street, London, for such portion of the sum granted as may from time to 
time be required. 

In grants of money to Committees, the Association does not contemplate 
the payment of personal expenses to the Members. 

In all cases where additional grants of money are made for the continua- 
tion of Researches at the cost ak the Association, the sum named shall be 
deemed to include, as a part of the amount, the specified balance which may 
remain unpaid on the former grant for the same object. 

General Meetings. 

On Wednesday, Sept. Ist, at 8 p.m., in May Street Church, Sir Roderick 
I. Murchison, G.C.St.S., F.R.S., on the part of G. B. Airy, Esq., M.A, 
D.C.L., F.R.S., Astronomer Royal, resigned the office of President to 
Colonel Edward Sabine, R.A., Treas. and V.P. R.S., who took the Chair 
at the General Meeting, and delivered an Address, for which see p. xli. 

On Thursday, Sept. 2nd, a Soirée took place from 8 to 10 P.M., in the 
rooms of Messrs. Workman, which had been arranged for the purpose. 

On Friday, Sept. 3rd, at 8 p.m., in May Street Church, G. G. Stokes, 
F.R.S., Lucasian Professor of Mathematics at Cambridge, delivered a Dis- 
course on some recent discoveries in the properties of Light. 

On Saturday, Sept. 4th, at 8 p.m., a Soirée took place in the rooms of 
Messrs. Workman. 

On Monday, Sept. 6th, at 8 p.m., Colonel Portlock, R.E., F.R.S., delivered 
a Discourse on the recent discovery of Rock-salt at Carrickfergus, and the 
geological and practical considerations connected with it. 

On Wednesday, Sept. 8th, at 3 p.m., the concluding General Meeting of 
the Association was held in May Street Church, when the Proceedings of the 
General Committee, and the grants of Money for scientific purposes were ex- 
plained to the Members. 

The Meeting was then adjourned to Hull*. 

* The Meeting is appointed to take place on Wednesday, the 7th of September, 1853. 



ADDRESS 

BY 

COLONEL EDWARD SABINE, RA,, 

TREASURER AND VICE-PRESIDENT OF THE ROYAL Society. 

GENTLEMEN OF THE BritisH ASSOCIATION, 

My first duty in addressing you from this Chair, must be to express my 
| grateful thanks for the high honour you have conferred upon me by placing 

me in so distinguished a position. My acknowledgements are due in the 

first place to the gentlemen of Belfast, who by their Provisional Committee 
brought my name before the Council as that of a person whose nomination 
to the Presidency would give satisfaction at Belfast; next, to my colleagues 
in the Council, who adoped the suggestion of the Provisional Committee, 

strengthening it by their approval; and finally, to the General Committee 

(the governing body), by whom it was confirmed. The strong attachment 
which I am known to have felt for so many years to the British Association 

will be my best guarantee that no endeavours shall be wanting on my part 
to perform the duties of the Office to the utmost of my power. 

i Gentlemen, we meet for the third time in the Sister Kingdom, on the 

invitation, which has been most welcome to us, of a part of the kingdom 

which has furnished to the British Association so large a proportion of dis- 
| tinguished members actively engaged in almost every department of science. 

On our arrival, we find ourselves surrounded by faces familiar to us in the 

| recollections of many previous meetings, and long recognised as amongst the 

“warmest and steadiest friends of our Association. Our meeting is graced 

“and honoured by the presence of Her Most Gracious Majesty’s representa- 

tive in Ireland. With ample and excellent accommodation liberally provided 
in the fullest anticipation of our wants, and with the evidence which forcibly 

impresses itself on every side of rapidly increasing prosperity, opening a wide 

pr ae 
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field for the practical applications of science, our satisfaction in assembling 

here would be complete, were it not clouded by the absence of one friend 

who would have been among the foremost to have welcomed us to this 
meeting which he prepared, the Naturalist of Ireland, whose memory will 

long be honoured and cherished by the members of the British Association. 

The ever-increasing activity of the various branches of science embraced 

by the British Association is such, as to render it scarcely possible to com- 

prehend within the limits of an address of the usual length, even a brief 

review of the progress made in the seven departments which constitute our 

Sections. In the selection which I have thus found myself compelled to make, 

I have been guided by a practical principle, which appears not unsuited to 

an Association in which the Presidency is an annual office, viz. that the 

President for the year should notice by preference those subjects with which 

he is most familiar, in which the Association as a body have taken a part, or 

which are likely to be discussed at the meeting over which he presides. 

Among the subjects which are likely to come before the Mathematical and 

Physical Section, there is none perhaps of greater importance, or requiring 

more careful consideration, than the question whether the time is arrived, 

when the establishment of an Observatory in the Southern Hemisphere, fur- 

nished with instruments of suitable optical power for the examination of the 

Nebule of the southern heavens, and devoted exclusively to that branch of 

sidereal astronomy, should be again brought under the consideration of Her 

Majesty’s Ministers. I need not occupy your time by restating on this 

occasion the reasons both of scientific and national concernment, which in- 

duced the two principal Scientific Institutions of the United Kingdom, con- 

jointly, to recommend to those entrusted with the administration of public 

affairs, the formation of an establishment of this description in some fitting 

part of Her Majesty’s southern dominions. I would rather refer you to the 

memorial presented to Government by the Earl of Rosse on the part of the 

Royal Society, and by Dr. Robinson on the part of the British Association, 

not only because it contains such a complete and formal exposition, as may 

be most advantageously consulted by those who will now be called upon to 

take part in the reconsideration of the subject, but also because it appears to 

me to furnish an admirable model both in spirit and in matter, for communi- 

cations designed to fulfil the important purpose of conveying in an official 

form the opinions and suggestions which the united body of scientific men 
of this Kingdom may desire from time to time to bring under the considera- 

tion of the Executive. 
In the discussions which took place at a former period, the only difficulty ~ 

which appeared to be apprehended in reference to the successful working of 

such an establishment, arose from a doubt whether mirrors of the required 

magnitude could be repolished, as they would frequently need to be, on the 
spot. This difficulty has now it is understood been entirely removed by the 
improvements which the noble Earl, the President of the Royal Society, to 
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whom science is so deeply indebted for the instrumental means of prosecuting 
these researches, has made in the apparatus for repolishing the mirrors, 

and in the instructions for the guidance of those who may have occasion to 
employ it, which his own great personal experience has enabled him to 

prepare. ; 
In this happy country, in which men are free to consider and to discuss the 

propriety of public support being given to undertakings conducive to national 

honour, and are encouraged to do so by the experience that public men of all 

parties who succeed each other in administration, seek to be guided by en- 
lightened public opinion, we may justly entertain the full conviction that 

- meastires which from their intrinsic importance deserve to be adopted will 

sooner or later obtain the consideration they merit. When such propositions 

ate brought in the first instance,—as in the class of subjects with which we 

are here concerned it is desirable they should be,;—before those public bodies 

which are justly regarded as possessing the highest scientific authority in this 

country, and as most competent to judge of them, they cannot be too carefully 
considered and discussed, before by their adoption they become invested with 

the authority and weight which those bodies have it in their power to impart: 
But when after due deliberation they have been so adopted, it is equally fitting 
that those publie bodies should be true to their own convictions, and should 

steadily persevere in urging on all proper occasions, both publicly and pri- 

vately, the measures which they believe will‘add to their country’s honour, 
as well as to that general advancement of science by which all nations benefit 

freely and alike in proportion tu their degree of mental cultivation. That an 

Observatory for the purpose specified, in a part of the globe where it can 
render peculiar service, and where we possess facilities which other nations 

do not possess, will ere long be established, no one I believe entertains a 

doubt. The importance was admitted by the Ministry to whom the reeom- 

mendation was made, the only question with them appearing to be one of 

time. When therefore we view the intrinsic merit of the proposition itself, 
the general interest which it has excited at home and abroad, and its already; 

to a certain extent, favourable reception by Government, we cannot doubt 

‘that we have but to persevere, and by a judicious selection of times and 

opportunities the object will be secured. It will be for the Members of the 

‘Mathematical and Physical Section to consider in the first instance, and for 
3 the General Committee, subsequently, to consider and decide whether any 

Official step shall be taken by the British Association in the present year. 

Should such be your decision, it will be the duty of the Officers and Council 

of the Association to confer with the President and Council of the Royal 
_ Society, and in conjunction with them to take such steps as may appear most 

fitting to bring the subject again, and in the most impressive manner, under 

the consideration of the Authorities of the State. On the former occasion it 
was thought most respectful to abstain from any suggestion in regard either 

to a suitable locality, or to the Astronomer who might be advantageously 
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selected to direct an establishment of this novel description. Such may still 
be deemed, perhaps, the least exceptionable course; but at the same time it 

may be desirable that it should be fully known, that we are not unprepared. 

on these and other points, if it be the pleasure of Her Majesty’s Government 

to desire our opinion. 

Hitherto the researches of Sidereal Astronomy, even in their widest exten- 

sion, had manifested the existence of those forces only with which we are 

familiar in our own solar system. The refinements of modern observation 

and the perfection of theoretical representation, had assured us that the 

orbits in which the double stars, immeasurably distant from us, revolve 

around each other, are governed by the same laws of molecular attraction which 

determine the orbits of the planetary bodies of our own solar system. But 
the Nebulz have revealed to us the probable existence in the yet more distant 

universe, of forces with which we were previously wholly unacquainted. The 
highest authorities in this most advanced of all the sciences, acknowledge 

themselves unable-even to conjecture the nature of the forces which have 

produced and maintain the diverse, yet obviously systematic arrangement of 

the hosts of stars which constitute those few of the Spiral Nebule which 
have been hitherto examined. Hence the importance of increasing our 
knowledge of the variety of forms in which the phenomena present them- 

selves, by a similar examination of the Southern Heavens to that which Lord 

Rosse is accomplishing in the Northern Heavens; hence also, we may believe, 

in great measure, the devotion with which his Lordship has directed the un- 
precedented instrumental power which he has created almost exclusively to 

the observation of nebule. But whilst we cannot but admire the steadiness 

of purpose with which an object regarded as of paramount importance is un- 

deviatingly pursued, we can scarcely forbear to covet at least an occasional 

glance at bodies which from their greater proximity have more intimate 

relations with ourselves, and which, when viewed with so vast an increase of 

optical power, may afford instruction of the highest value in many branches 

of physical science. In our own satellite, for example, we have the opportu- 

nity of studying the physical conformation and superficial phenomena of a 

body composed, as we believe mainly at least, of the same materials as those 

of our own globe, but possessing neither atmosphere nor sea. When we re- 

flect how much of the surface of the earth consists of sedimentary deposits, 

and consequently how large a portion of the whole field of geological research 

is occupied with strata which owe their principal characteristics to the ocean 

in which they were deposited, we cannot but anticipate many instructive 

lessons which may be furnished by the points of contrast, as well as of resem- 

blance, which the surface of the moon, viewed through Lord Rosse’s telescope, 

may present to the best judgement we are able to form of what the appearance 

of the earth would be if similarly viewed, or with what may be more difficult 

perhaps to imagine,-what we may suppose the earth would appear if it 

could be stript of its sedimentary strata, which conceal from us for the most — 
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part the traces of that internal action which has played so large a part in 
moulding the great outlines of the present configuration of its surface. It is 

understood that Lord Rosse himself participates in the wish that such an 

examination of the surface of the moon should be made, and, should the 

desire of the Association be expressed to that effect, is willing to undertake 

it in conjunction with one or two other gentlemen possessing the necessary 

physical and geological knowledge. It will be for the Members of the As- 

sociation to determine the form in which a Report on the “ Physical Features 

of the Moon compared with those of the Earth” may most appropriately be 
requested. 

In connection with Astronomy, I permit myself to notice the publica- 

tion, now in progress, of two works of considerable magnitude and value, 

because they do honour to the science and public spirit of the part of the 

United Kingdom in which we are assembled; I refer to the Markree 

Catalogue of Ecliptic Stars, and to the results of the Observations at the 

Armagh Observatory. The establishments from which these publications 

emanate belong to the class which owe their endowment and support to 
private munificence, but by the extent and character of the work they per- 

form entitle themselves to rank with the Institutions, which in this and 

other countries testify the liberality of a nation’s patronage. The Markree 

Observatory, which has already distinguished itself under the personal - 

superintendence of its founder, amongst other services by the discovery 

of one of the thirteen planets by which our knowledge of the solar do- 

main has been enriched in the last seventeen years,—will hereafter take 

its position amongst the establishments which have most largely contributed 

to the perfection of modern astronomy by its catalogue of the approximate 

places of all the stars in the ecliptic down to the twelfth magnitude inclusive ; 

by which catalogue the detection of any still undiscovered planetary bodies 

belonging to our system will be greatly facilitated. One volume has already 
been published in the year which has elapsed since our Ipswich Meeting, and 

"a second is in preparation, and both, by the aid of funds supplied from the 

annual grant now placed at the disposal of the Royal Society, to be applied 

- in the advancement of science. The publication of the results of the ob- 

servations of the Armagh Observatory, since it has been under the very able 

direction of Dr. Robinson, has been for some time a desideratum. At the 

instance of the Royal Irish Academy it was recommended by the Irish 

Executive, but without success. It is now being accomplished by aid 

_ from the same source as the Markree Catalogue. I have the more satis- 

faction in noticing these appropriations in favour of Irish science from funds 

designed for the general benefit of the United Kingdom, because they indicate 

_ the fairness and equality with which the distribution of those funds is ad- 

ministered: it is also I believe strictly in character with the prevailing 

principles which sanction public aid, that it should be given, when needed, to 
1852. d 
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those who, as in the case of these private observatories, have already largely 
contributed from their own resources. 

The Mathematical and Physical Theories of Zight have afforded subjects 
for many interesting and profitable discussions in Section A, and have usually 

had one day in the six specially allotted to them. Those discussions will 

derive a more than usual interest at this meeting from the remarkable dis- 

covery recently made by Prof. Stokes, that under certain circumstances a 

change is effected in the refrangibility of light, and from the advantage we 

possess in having amongst us on this occasion the eminent mathematician 

and physicist by whom this most important contribution to the science of 

physical optics has been made. His researches took their origin from an 

unexplained phenomenon discovered by Sir John Herschel and communicated 

by him to the Royal Society in 1845. A solution of sulphate of quinine exa- 
mined by transmitted light, and held between the eye and the light, or 

between the eye and a white object, appears almost as transparent and colour- 

Jess as water; but when viewed in certain aspects and under certain 

incidences of light, exhibits an extremely vivid and beautiful celestial blue 

colour. This colour was shown by Sir John Herschel to result from the 

action of the strata which the light first penetrates on entering the liquid; 

and the dispersion of light producing it was named by him epipolic disper- 

sion, from the circumstance that it takes place near the surface by which the 

light enters. A beam of light having passed through the solution was to all 

appearance the same as before its entrance ; nevertheless it was found to have 

undergone some mysterious modification, for an epipolised beam of light, 

meaning thereby a beam which had once been transmitted through a quini- 

ferous solution, and had experienced its dispersive action, is incapable of fur- 

ther epipolic dispersion. In speculating upon the possible nature of epi- 

polised light, Prof. Stokes was led to conclude that it could only be light 

which had been deprived of certain invisible rays which in the process of 

dispersion had changed their refrangibility and had thereby become visible. 

The truth of this supposition, novel and surprising as it at first appeared, has 

been confirmed by a series of simple and perfectly decisive experiments ; 

showing that it is in fact the chemical rays of the spectrum more refrangible 

than the violet, and invisible in themselves, which produce the blue superficial 

light in the quiniferous solution. Professor Stokes has traced this principle 

through a great range of analogous phenomena, including those noticed by 

Sir David Brewster in his papers on “Internal Dispersion,” and has distin- 
_ guished between: “ cases of false internal dispersion” or “ opalescence,” in 

which the luminous rays are simply reflected from fine particles held in me- 
chanical solution in the medium, and those of “true internal dispersion,” or 

“fluorescence,” as it is termed by Mr. Stokes. By suitable methods of ob- 
servation the change of refrangibility was detected, as produced not only by 

transparent fluids and solids, but also by opake substances; and the class of 
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media exhibiting “fluorescence” was found to be very large, consisting chiefly 

of organic substances, but comprehending, though more rarely, some mineral 

bodies. The direct application of the fact, as we now understand it, to many 

highly interesting and important purposes, is obvious almost on the first an- 

nouncement. The facility with which the highly refrangible invisible rays of 

the spectrum may be rendered visible by being passed through a solution of 

sulphate of quinine or other sensitive medium, affords peculiar advantages 

for the study of those rays; the fixed lines of the invisible part of the solar 
spectrum may now be exhibited to our view at pleasure. The constancy 
with which a particular mode of changing the refrangibility of light attaches 

to a particular substance, exhibiting itself independently of the admixture 

of other substances, supplies a new method of analysis for organic compounds 

which may prove valuable in organic chemistry. These and other applica. 
tions of the facts as they are now explained to us, will probably form subjects 

of notice in the Chemical and Physical Sections, and a still higher interest 
may be expected from the discussion of the principle itself, and of the founda- 

tion on which it rests. A discovery of this nature cannot be otherwise than 

extremely fertile in consequences, whether of direct application, or by giving 

rise to suggestions branching out mure and more widely, and leading to 

trains of thought and experiment which may confer additional value on the 

original discovery, by rendering it but the first step in a still more extensive 
generalization. 

As the interest of this discovery is not confined to a single branch of 
science, the Officers, with the approbation of the Local Committee, have 

requested Mr. Stokes to favour the Association with an exposition of the 
subject at an evening meeting, when the members of the different sections 

may be able to attend without prejudice to their respective sectional duties : 

and in that view I have thought that this brief introductory notice might not 

be misplaced, a notice which I cannot conclude without adverting to the 
gratification which all who cultivate science in this part of the United 

_ Kingdom must feel at the rising eminence of their highly accomplished 
fellow-countryman. 

Among the subjects of chemical inquiry which may well deserve the 

attention of a combination of philosophers, perhaps few could more usefully 

occupy their joint labours than the revision of the Equivalent Numbers of the 
Elementary Bodies. This is a task which must necessarily require the co- 
operation of several properly qualified individuals, if it be accomplished 
within anything like a reasonable period of time. Most of the Numbers now 
in use depend upon experiments performed by Berzelius, at a time when the 

methods of research then known were inadequate, even in such hands, to 

determine these constants with an accuracy sufficient for the wants of science 

at the present day. So much has this been felt to be the case, that many 
of the most accomplished chemists now living have undertaken extensive 

and laborious, though isolated researches, upon the combining quantities of 

d2 
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some of the most important elements. But much more than has been already 

performed still remains undone. Such a subject it is believed might be 

highly proper for consideration by the Chemical Section, to whose notice it 

would be introduced by the distinguished chemist, Dr. Andrews, who pre- 

sides over that Section, and than whom no one could be named as more 

competent to estimate the importance of such a revision, or to judge more 

truly of the qualifications that would be required for its execution. 

We are deprived by the illness, I trust only temporary, of our valued asso- 

ciate Prof. James Forbes, of the Report he would have given us of the progress 

of the experiments which he has undertaken at the request of the Association 

to test the Theory of Heat. But this branch of Physics abounds more 

perhaps than any other at the present time in subjects which may be most 

profitably discussed. The theory of Heat has made great advances within 

the last ten years. Mr. Joule has by his experiments confirmed and illustrated 

the views demonstrated about the end of the last century by Davy and Rum- 

ford regarding the nature of heat, which are now beginning to find general 

acceptance. He has determined with much accuracy, the numerical relation 

between quantities of heat and of mechanical work. He has pointed out the 

true principles upon which the mechanical value of any chemical change is 

to be estimated, and by very careful experiments he has arrived at numerical 

expressions for the mechanical equivalents in some of the most important 

cases of chemical action, in galvanic batteries, and in combustion. These 

researches appear to be laying the ground-work for the ultimate formation 

of a Mechanical Theory of Chemistry, by ascertaining experimentally the 

mechanical equivalents expressed in absolute motive force of the thermic, 

electric and magnetic forces. Mathematical developments of the theories of 

heat and electro-dynamics, in accordance with these principles, are given in 

various papers by MM. Helmholz, Rankine, Clausius and Thomson, published 

principally within the last two years. In discussing these subjects the Sec- 

tion will have a great advantage in being presided over by the last-named of 

these gentlemen, a native of Belfast, who at so early an age has attained so 

high a reputation, and who is taking a leading part in the investigations 

to which I have referred. 

In connexion with the subjects of Heat, I would advert to the experiments 

in which Mr. Hopkins is engaged for investigating the possible influence of 

high pressure on the temperature at which substances, in a state of fusion, 

solidify—an inquiry which was shown by Mr. Hopkins, in a report recently 

presented to the British Association, to have an important bearing on the 

questions of the original and present state of the interior of the earth. It is 

well known that the temperature of the earth increases as we descend, and 

it has been calculated that at the rate at which the increase takes place in 

such depths as are accessible to us, the heat at the depth of eighty or a hun- 

dred miles would be such as to fuse most of the materials which form the 

solid crust of the globe. On the hypothesis of original fluidity, and assuming 
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that the rate of increase known to us by observation continues further 

down, and is not counterbalanced by a considerable increase in the tempe- 

rature of fusion occasioned by pressure, the present state of the earth would 

be that of a solid crust of eighty or a hundred miles in thickness, enveloping 

a fluid nucleus. Mr. Hopkins considers this state to be inconsistent with the 

observed amount of the precession of the equinoxes, and infers that if the 

temperature of fusion be considerably heightened by pressure, the conclusion 

_ must be unavoidable that the earth is solid at the centre. Mr. Hopkins is 

assisted in these experiments, which are carried on at Manchester, by the 

well-known engineering knowledge of Mr. Fairbairn, and the equally well- 

known experimental skill of Mr. Joule. The principal difficulties attending 

the experiments with substances of low temperatures of fusion have been 

Overcome, and strong hopes are entertained of success with substances of 

more difficult fusibility. ‘The pressures employed are from three to four 

tons to eight and ten tons on the square inch. The latter is probably equal 

to the pressure at several miles beneath the earth’s surface. 

From Heat the transition is easy, and by many may be deemed natural, to 

Terrestrial Magnetism, a science which, more perhaps than any other, has 

profited by the impulse and systematic direction communicated to it by the 

British Association, and which perhaps more than any other required such 

external aid. In the infancy of a science, the phenomena of which present 

on our first acquaintance with them a great appearance of complexity, the 

path by which its progress may be advanced may be by no means easy to 

discern ; and individual explorers inay well, under such circumstances, be 

discouraged by doubts whether their labour will be recompensed by pro- 

portionate success, as well as disheartened by the little sympathy which is 

usually given to investigations which hold out but little immediate prospect 

___ of practical utility. Some there have been however from time to time, who, 

& impressed with a persuasion of the position which magnetism deserves to 

_ take, and which sooner or later they believe it will take, amongst the phy- 

_ sical sciences of the highest order, have not spared this precursive labour, 

and have been uniformly conducted by it fo the same general conclusion, 

viz. that in order to obtain a sufficient foundation of facts upon which to 

) raise a fitting superstructure of inductive reasoning, it would be necessary to 

q organize a system of cooperative research, in which the labours of many 

- might be united agreeably to concerted arrangements ; and that as such re- 

searches would require to be carried on nearly at the same epoch at many 

distant parts of the globe, for which private resources were inadequate, public 

assistance must be sought. That this conclusion was extensively recognised 

. and acquiesced in is sufficiently attested by the readiness so renerally mani- 

_ fested by governments and individuals in all countries where mental cultivation 

is regarded to take part in the general system of magnetic cooperation pro- 

posed by this country in 1838. Inthe years which have since elapsed, the 

energy and zeal of those who have engaged in these researches have accumu- 

dak or 
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lated a mass of observations, which, as the fruit of systematic and concerted 

labour, is, I believe, wholly unprecedented. The labour of digesting, com- 

paring, and coordinating the body of facts thus obtained may certainly be 

stated to be not less than that expended in obtaining them; and as the one 
process must necessarily be in great measure carried out subsequently to the 

other, we are only now beginning to reap the first-fruits of this great co- 
operative undertaking in the bearing of its results upon theory, At the 

Ipswich meeting of the British Association, I was requested by the General 

Committee to draw up a report on the state and progress of the magnetic 

researches consequent on the application of the British Association to Her 

Majesty’s Government in 1838. I regret that, from the other very pressing 

duties above alluded to, I have not been able to complete this report in time 
to present at this meeting, but as I may assume, from the request just made 

to me, that the subject retains with the British Association the interest which 

it there so happily acquired, I may venture to avail myself of this opportunity 

to make a very few remarks on some of its most important results; confining 

myself for the most part to results obtained by persons of our own country 

as the direct and immediate consequences of the recommendation of the 

British Association, leaving to a more fitting occasion a more general and 

comprehensive view. 

We recognise in terrestrial magnetism the existence of a power present 

everywhere at the surface of our globe, and producing everywhere effects 

indicative of a systematic action ; but of the nature of this power, the cha- 

racter of its laws, and its economy in creation, we have as yet scarcely any 

knowledge. The apparent complexity of the phenomena at their first aspect 

may reasonably be ascribed to our ignorance of their laws, which we shall 
doubtless find, as we advance in knowledge, to possess the same remarkable 

character of simplicity which calls forth our admiration in the laws of mole- 

cular attraction. It has been frequently surmised, and the anticipation is I 

believe a strictly philosophical one, that a power which, so far as we have the 

means of judging, prevails everywhere in our own planet, may also prevail 

in other bodies of our system, and might. become sensible to us, in the case 

of the sun and moon particularly, by small perturbing influences mea- 

surable by our instruments, and indicating their respective sources by their 

periods and their epochs, As yet we know of neither argument nor fact to 
invalidate this anticipation; but, on the contrary, much to invest it with 

a high degree of probability. Be this however as it may, we have in our 

own planet an exemplification of the phenomena which magnetism pre- 

sents in one of the bodies of our system, on a scale of sufficient mag- 
nitude, and otherwise convenient for our study. Accordingly the first 

object to which the British Association gave its attention was to ob- 

tain a correct knowledge of the direction and amount of the magnetic 

force generally over the whole surface of the globe corresponding to a 

definite epoch. It has been customary to represent the results of magnetic 
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observations by three systems of Lines, usually called isogonic, isoclinal, 
and isodynamic lines. [Lines of equal horizontal direction, of equal 
inclination, and of equal force.] | In the maps of these lines existing 

in 1838, large spaces of the earth’s surface were either blank, or the lines 

passing across them were very imperfectly supported by observations. In 

the more frequented parts, where observations were more numerous, the dis- 

crepancies of their dates impaired their suitability for combination; for the 
position and configuration of the magnetic lines has been found to undergo 

a continual process of systematic change, with the causes of which we are as 

yet wholly unacquainted, but which has obtained the name of secular change 
to distinguish it from periodical variations of known and limited duration. 
Amongst the most marked deficiencies in these maps, were the greater part 

of the extra-tropical portion of the southern hemisphere,—the British pos- 

sessions in North America, and British India;—magnetic surveys of these 

were expressly recommended, and the practicability and advantage of 

making the observations on board-ship, and of thus extending them over the 

surface of the ocean, were pointed out. It is most pleasing to recall to recol- 

lection, and gratifying to acknowledge from this chair, the favourable manner 

in which the recommendations of the British Association were received by 

Her Majesty’s Government and by the East India Company, and how 

promptly and effectually they have been carried out. The blanks in the 

southern hemisphere have been filled up by maritime expeditions appointed 

expressly for the purpose. Magnetic surveys have been completed of 

British North America at the expense of our own Government, and of the 

Indian Archipelago at that of the East India Company, and India ‘itself is 
now in progress; whilst from the zeal of our naval officers contributions 

have flowed in from almost every accessible part of the ocean. The coordi- 

nation and mutual connection of so large a mass of materials is necessarily a 
work of time, but is progressing steadily towards completion, and when pre- 

sented in one connected view, will form the groundwork on which will securely 

rest a general theory of terrestrial magnetism corresponding to the present 
epoch. Until these combinations and calculations are performed, it would be 

obviously premature to speak of numerical values by which the magnetic 

forces at’ one part of the globe may be compared with those of another, or 

with forces of other descriptions; and for the same reason it is desirable 
to abstain for the present from notices of the geographical positions which 

particular lines, or as some may deem them, critical points in the magnetic 

resultants may occupy on the earth’s surface at the present epoch. Such 

notices could only be as yet provisional and liable to the amendments which 

more exact and extended calculation must be expected to produce. But 

thus much may be safely stated in reference to the general character of the 
three systems of lines which have been spoken of, that when derived afresh 

and exclusively from the observations of the last few years, they do most 
fully confirm the general conclusions derived from the observations of earlier 
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date, which were submitted to the British Association in the Report on the 

* Variations of the Intensity of the Magnetic Force at different points of 
the Earth’s surface,” which preceded the recommendations of 1838. The 

mnagnetic phenomena, or as it is now customary to call them, the three mag- 

netic elements, appear to be everywhere and in both hemispheres the 

resultants of a duplicate system: of magnetic forces, of which one at least 

undergoes a continuous and progressive translation in geographical space, 

the motion being from west to east in the northern hemisphere, and from 

east to west in the southern. It is to this motion that the secular change in 

all localities is chiefly if not entirely due, affecting systematically and ac- 

cording to their relative positions on the globe, the configurations and geo- 

graphical positions of the magnetic lines, and producing conformable 

changes in the direction and amount of the magnetic elements in every 

part of the globe. The comparison of the earlier recorded observations 

with those of the present epoch gives reason to believe, that viewed in its 

generality, the motion of the system of forces which produces the secular 

change has been uniform, or nearly so, in the last two or three centuries. 

Under favourable conditions the regularity of this movement can be traced 
down to comparatively very minute fractions of time; by the results of 

careful observations continued for several years at the observatory of St. 

Helena, where, in common with the greater part of the district of the South 

Atlantic, the secular change of the declination exceeds eight minutes in the 

year, and from its magnitude therefore may be advantageously studied,— 

every fortnight of the year is found to have its precise aliquot portion of the 

annual amount of the secular change at the station. This phenomenon of 

secular change is undoubtedly one of the most remarkable features of the 

magnetic system, and cannot with propriety be overlooked, as too frequently it 

has been, by those who would connect the phenomena of terrestrial magnetism 

generally, mediately or immediately, with climatic circumstances, relations of 

land and sea, or other causes to which we are assuredly in no degree entitled 

to ascribe secular variation, and who reason therefore as if the great magnetic 

phenomena of the earth were persistent instead of being as they are subject 

to a continual and progressive change. It may confidently be affirmed that 

the secular magnetic variation has no analogy with, or resemblance to, any 

other physical phenomenon with which we are acquainted. We appear at 

present to be without any clue to guide us to its physical causes, but the way 

is preparing for a future secure derivation of its laws to be obtained by a 

repetition, after a sufficient interval, of the steps which we are now taking to 

determine the elements corresponding to a definite epoch. 

The periodical variations in the terrestrial magnetic force, which I have 

before adverted to as distinguished from its secular change, are small in com- 

parison with the force itself, but they are highly deserving of attention on 

account of the probability that by suitable methods of investigation they 

may be made to reveal the sources to which they owe their origin and the 

4 
q a 
7 
' a a 
=| 



ADDRESS. lait 

agency by which they are produced. They formed accordingly the subject 

of a distinct recommendation from the British Association, which met with 

an equally favourable reception. To investigate these variations by suitable 

instruments and methods, to separate each from the others, and to seek its 

period, its epochs of maximum and minimum, the laws of its progression, and 

its mean numerical value or amount, constituted the chief purposes for which 

magnetic observatories were established for limited periods at certain stations 

in Her Majesty’s dominions, selected in the view that by a combination of 

the results obtained at them, a general theory of each at least of the principal 

periodical variations might be derived, and tests be thus supplied whereby 
the truth of physical theories propounded for their explanation might be 

examined. We are just beginning to profit by the collocation and study of 

the great body of facts which have been collected. Variations corresponding 

in period to the earth’s revolution around the sun, and to its rotation around 

its own axis, have been ascertained to exist, and their numerical values ap- 

proximately determined in each of the three elements, the Declination, In- 

clination, and Magnetic Force. We unhesitatingly refer these variations to 

the sun as their primary source, since we find that in whatever part of the 

globe the phenomena are observed, the solstices and equinoxes are the cri- 

tical epochs of the variation whose period is a year, whilst the diurnal varia- 

tion follows in all meridians nearly the same law of local solar hours. To 

these unquestionable evidences of solar influence in the magnetic affections 

of the earth, we have now to add the recently ascertained fact, that the mag- 

netic storms, or disturbances, which in the absence of more correct know- 

ledge were supposed to be wholly irregular in their occurrence, are strictly 

periodical phenomena, conforming with systematic regularity to laws in which 

the influence of local solar hours is distinctly traced. 
But, whilst we recognise the sun as the primary cause of variations whose 

_ periods attest the source from whence they derive their origin, the mode or 

_ modes in which thé effects are produced constitute a question which has been 

_ and may still be open to a variety of opinions: the direct action of the sun 

as being itself a magnet, its calorific agency occasioning thermo-electric 

_ and galvanic currents, or in alternately exalting and depressing the magnetic 

_ condition of substances near the surface of the earth, or in one of the consti- 

_ tuents of its atmosphere,—have been severally adduced as hypotheses afford- 

ing plausible explanations. Of each and all such hypotheses the facts are the 

_ only true criterion ; but it is right that we should bear in mind that in the pre- 

sent state of our knowledge, the evidence which may give a decided counte- 

nance to one hypothesis in preference to others does not preclude their possible 

coexistence. The analysis of the collected materials and the disentanglement 

of the various effects which are comprehended in them, are far from being yet 

complete. The correspondence of the critical epochs of the annual variation 

with the solstices and equinoxes rather than with the epochs of maximum 
| and minimum temperature, which at the surface of the earth, in the subsoil 
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beneath the surface, or in the atmosphere above the surface, are separated 

by a wide interval from the solstitial epochs, appears to favour the hypothesis 

of a direct action; as does also the remarkable fact which has been established, 

that the magnetic force is greater in both the northern and southern hemi- 

spheres in the months of December, January, and February, when the sun 
is nearest to the earth, than in those of May, June, and July, when he is 

most distant from it: whereas if the effects were due to temperature, the two 

hemispheres should be oppositely instead of similarly affected in each of the 

two periods referred to. Still there are doubtless minor periodical irregular 

variations yet to be made out by suitable analytical processes, which, by 

their possible accordance with the epochs of maximum and minimum 

temperature, may support in a more limited sense, not as a sole but as 

a coordinate cause, the hypothesis of calorific agency so generally received, 

and so ably advocated of late in connection with the discovery by our great 

chemist and philosopher of the magnetic properties of oxygen and of the 

manner in which they are modified and affected by differences of temperature. 

It may indeed be difficult to suppose that the magnetic phenomena which 

we measure at the surface of the globe, should not be in any degree influ- 

enced by the variations in the magnetic conditions of the oxygen of the 

atmosphere in different seasons and at different hours of the day and night ; 

but whether that influence be sensible or not, whether it be appreciable by 

our instruments or inappreciable by them, is a question which yet remains 

for solution by the more minute sifting of the accumulated facts which are 

now undergoing examination in so many quarters. 

To justify the anticipation that conclusions of the most striking character, 

and wholly unforeseen, may yet be derivable from the materials in our 

possession, we need only to recall the experience of the last few months, 

which have brought to our knowledge the existence of what may possibly 

prove the most instructive, as it is certainly at first sight the least explicable, 
of all the periodical magnetic variations with which we’ have become ac- 

quainted. I refer to the concurrent testimony which observations at parts 

of the globe the most distant from each other bear to the existence of a 

periodical variation or inequality, affecting alike the magnitude of the diurnal 
variations, and the magnitude and frequency of the disturbances or storms. 

The cycle or period of this inequality appears to extend to about ten of our 

years; the maximum and minimum of the magnitudes affected by it being 

separated by an interval of about five years, and the differences being much 

too great, and resting on an induction far too extensive, to admit of uncer- — 

tainty as to the facts themselves. The existence of a well-marked magnetic 

period which has certainly no counterpart in thermic conditions, appears to 

render still more doubtful the supposed connexion between the magnetic and 

calorific influences of the sun. It is not a little remarkable that this periodical 

magnetic variation is found to be identical in period and in epochs of maxima 

and minima with the periodical variation in the frequency and magnitude of 
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unremitting labour. From a cosmical connexion of this nature, supposing it 

to be finally established, it would follow, that the decennial period which 

we measure by our magnetic instruments is, in fact, a solar period, mani- 

fested to us also by the alternately increasing and decreasing frequency and 
magnitude of obscurations on the surface of the solar disc. May we not 
haye in these phenomena the indication of a cycle or period of secular 

change in the magnetism of the sun, affecting visibly his gaseous atmosphere 
or photosphere, and sensibly modifying the magnetic influence which he 

excicises on the surface of our earth? 
The determination of the figure and dimensions of the globe which we 

- inhabit may justly be regarded as possessing a very high degree of scientific 

interest and value, and the measurements necessary for a correct knowledge 

thereof, have long been looked upon as proper subjects for public underta- 
kings and as highly honourable to the nations which have taken part in them. 

Inquiries in which I was formerly engaged led me fully to concur with a 

remark of Laplace, to the effect that it is extremely probable that the first 

attempts were made at a period much anterior to those of which history has 
preserved the record; the relation which many measures of the most remote 

antiquity have to each other and to the terrestrial circumference strengthens 

this conjecture, and seems to indicate, not only that the earth’s cireumference 

was known with a great degree of accuracy at an extremely ancient period, but — 

that it has served as the base of a complete system of measures the vestiges of 
which have been found in Egypt and Asia, In modern times the merit of re- 

suming these investigations belongs to the French nation, by whom the are of 

the meridian between Formentera and Dunkirk was measured towards the close 

of thelast century. The Trigonometrical Survey of Great Britain, commenced 
in 1783, for the specific object of connecting the Observatories of Greenwich 

and Paris, was speedily expanded by the able men to whom its direction was 

then confided into an undertaking of far greater scientific as well as topo- 

graphical importance, having for its objects on the one hand the formation 

of correct maps of Great Britain, and on the other the measurement of an 

are of the meridian, having the extreme northern and southern points of the 

Island for its terminations. A portion of this are, amounting to 2° 50’, viz. 

_ from Dunnose in the Isle of Wight to Clifton in Yorkshire, was published in 

_ the Phil. Trans. in 1803. As the whole arc, extending from Dunnose to 

 Unst and Balta, the most northern of the Shetland Islands, would comprise 

- more than 10°, and as nearly half a century had elapsed since the publication 

| the solar spots which M. Schwabe has established by twenty-six years of 

use, and by those who were interested for the scientific character of the nation, 

that the general results of the Survey applicable to scientific purposes should 

at length be given to the world. Accordingly, at the Birmingham Meeting 
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deputation to confer with the Master-General of the Ordnance, and a similar 

resolution was passed about the saime time by the President and Council of 
the Royal Society. On communicating with the Master-General, it appeared 

that the want of special funds for the requisite calculations formed the only 

obstacle, a difficulty which was happily immediately surmounted by an appli- 

cation of the President and Council ef the Royal Society to Lord John 
Russell, then First Lord of the Treasury. The Report of the Council of the 

British Association to the General Committee at the Meeting of the last year at 

Ipswich, contained an official statement from the Inspector-General of Forti- 

fications of the progress of the reduction and examination of the observations 

preparatory to the desired publication, and concluded with expressing the 

expectation of the Director of the Survey, that he “should be able to furnish 

for communication to the British Association that would probably assemble 

in 1852, the principal results obtainable from the geodetic. operations in 

Great Britain and Ireland.” By a recent letter to my predecessor from 

Captain Yolland of the Royal Engineers, who is entrusted with the direction 

of the publication, I am enabled to have the pleasure of announcing that the 

“ printing of the observations made with the Zenith Sector, for the determi- 

nation of the latitudes of stations between the years 1842 and 1850, is 

finished, and will be presented in time for the meeting of the British Asso- 

ciation, and that the calculations connected with the triangulation are 

rapidly advancing towards their completion.” 

In the meantime the great are of Eastern Europe has been advancing 

with unexampled rapidity and to an extent hitherto unparalleled. Originating 

in topographical surveys in Esthonia and Livonia, and commenced in 1816, 

the operations, both geodesical and astronomical, have been completed be- 

tween Izmail on the Danube and Fugleness in Finnmarken, an extent of 252 

meridional degrees. Next to this in extent is the Indian are of 21° 21! be- 
tween Cape Comorin and Kaliana; and the third is the French are already 

referred to of 12°22’. It appears by a note presented to the Imperial 

Academy of Sciences at St. Petersburgh by M. Struve, that a provisional 

calculation has been made of a large part of the great are of Eastern Europe, 

and that it has been found to indicate for the figure of the earth a greater 

compression than that derived by Bessel in 1837 and 1841, from all the ares 
then at his command,—Bessel’s compression having also been greater than La- 

place’s previous deduction. It is naturally with great pleasure that I perceive 

that the figure of the earth derived by means of the measurement of ares of 

the meridian approximates more and more nearly, as the ares are extended 

in dimension, to the compression which I published in 1825 as the result of 

a series of Pendulum Experiments, which, by the means placed by Govern- 

ment at my disposal, I was enabled to make from the equator to within ten 

degrees of the pole, thus giving to that method its greatest practicable ex- 

tension. 

The observations hitherto made on the ¢ides of the ocean have been insuf- 
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ficient to furnish such a connected knowledge of the subject as would enable 

us to follow the course of the tide over any considerable portion of the ocean, 

and in the opinion of persons most competent to judge, it is only by systematic 

observations specially directed for the purpose, that this connected knowledge 

is likely to be obtained. Accordingly a resolution was passed at the Ipswich 

Meeting of the Association, appointing a Committee to prepare a Memorial 

to Her Majesty’s Government, representing the importance of determining 

the progress of the tide-wave along the coasts of Africa and South America 

by an Atlantic Tidal Expedition. This Memorial was presented to Govern- 

ment by my predecessor, and, having been referred to the Hydrographer, has 

been most favourably reported upon. We may therefore expect that the 

survey will be very shortly commenced. The recent researches of Captain 

_ Beechey, which have given a new and unexpected view of the tidal movements 

of the ocean, show how much yet remains to be learnt respecting the tides 

even for the practical purposes of navigation. 

_ The facts derived a few years since from the barometrical observations at 

St. Helena, showing the existence of a lunar atmospheric tide, have been 

corroborated in the last year by a similar conclusion, drawn by Captain Elliot 

of the Madras Engineers from the barometrical observations at Singapore. 

The influence of the moon's attraction on the atmosphere produces, as 

might be expected, a somewhat greater effect on the barometer at Singapore, 

in lat. 1° 19’, than at St. Helena, in lat. 15° 57'. The barometer at the 

equator appears to stand on the average about 0006 in. (more precisely 

0°0057, in lat. 1° 19') higher at the moon’s culminations than when she is 
six hours distant from the meridian. 

We have received from our valued corresponding member Prof. Dove, for 

presentation to this Meeting, an important continuation of his researches on 

the temperatures at the surface of the globe. In former communications he 

has furnished us with maps showing, so far as observation permits, the 

: isothermals of the whole globe in every month of the year. He has now 

_ given us, first; the normal temperatures of each parallel of latitude in each 

P month; being the average of all the temperatures in that parallel in such 

- month; and second, the abrormal temperatures, or the difference between the 

1 temperature of each place and the mean temperature of its parallel. From 

- these again are formed lines of abnormal temperature for each month, sur- 

_ rounding and marking out those districts or localities, which, from peculiarities 

_ of the surface or other causes affecting the distribution of heat, are charac- 

"terized by excessive abnormal heat or abnormal cold. The importance of 

_ these researches on the general theory of the causes which interfere with the 

equable distribution of heat according to latitude is obvious. 

_ The activity which has prevailed so greatly of late, in the collection 

of meteorological data, has been almost exclusively confined to that portion 

of the surface of the globe which is occupied by land, although the portion 
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covered by the ocean is not only much greater in extent, but is also better 
suited for the solution of several meteorological problems. Many striking 
examples might be adduced to show that it is “systematic direction,” and 
not “individual zeal” in naval men, which has been wanting, and it has been 
therefore with great satisfaction that meteorologists have learnt that a pro- 
position has recently been made from the United States Government to the 

British Government, to undertake, conjointly and in cooperation, a system 

of meteorological observations, to be made -at sea in all ships belonging to 
the naval service of the two countries, and sufficiently simple to be parti- 
cipated in by the merchant service also. In a partial trial which has been 

already made of this system in the United States, it has been found to produce 

results which, exclusive of their scientific bearing, are of great importance to 

the interests of navigation and commerce, in materially shortening passages 

by the knowledge of prevailing winds and currents at particular seasons. 

The practical advantages arising from the coordination of the observa- 

tions in the Hydrographic Office of the United States, and of the circu- 

lation of the charts of the winds and currents, and of the sailing direc- 

tions founded on them, have been such and so appreciated, that there 

are now, as it is stated, more than 1000 masters of American ships en- 

gaged in making them. The request for British cooperation in an uh- 

dertaking so honourable to the country in which it originated, was referred 

in the spring of this year by the Earl of Malmesbury to the President and 

Council of the Royal Society for a Report; from which I permit myself to 

quote the concluding sentence, in the persuasion that it would find an echo, 

if necessary, in every part of the United Kingdom, and that it cannot fail to 

be promptly acted upon by the Government of a country in which 
maritime interests hold so prominent a place :—“To the Government of 

this country the demand for cooperation and for the interchange of obser- 
vations is most earnestly addressed by the Government of the United 
States; and the President and Council of the Royal Society express their 

hope that it will not be addressed in vain. We possess in our ships of war, 

in our packet service, and in our vast commercial navy, better means for 

making such observations, and a greater interest in the results to which they 

lead, than any other nation; for this purpose every ship which is under the 

control of the Admiralty, should be furnished with instruments properly con- 

structed and compared, and with instructions for using them; similar in- 

structions for making and recording observations, as far as their means will 

allow, should be given to every ship that sails, with a request that they will 

transmit the results to the Hydrographer’s Office of the Admiralty, 
where an adequate staff of Officers or others should be provided for their 

prompt examination, and the publication of the improved charts and sailing 

directions to which they would lead; above all, it seems desirable to establish 

a prompt communication with the Hydrographer’s Office of the United States, 
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so that the united labours of the two greatest naval and commercial nations 
of the world may be combined, with the least practicable delay, in promoting 
the interests of navigation.” 

Amongst the most valuable results which the Physical Sciences may expect 
to obtain from this extensive system of nautical observation, we may reckon 

the construction of charts of the isothermals of the surface of the ocean cor- 
responding to every month in the year, similar to Dove’s monthly isothermals 

of the temperature of the air; and a knowledge of the normal condition as 

well as the abnormal variations, with their special causes and effects, of the 

great Gulf-stream which connects the shores of the Old and New World, 

and in its normal effects is influential in many ways on the climate of the 

United States and Western Europe, whilst its abnormal effects are principally 
known, so far as we are yet aware, by the peculiarities of climate they 

oceasionally produce on the European side of the Atlantic. Of the extent, 

depth, and limits of this remarkable current in ordinary and extraordinary 

years we are as yet very imperfectly informed. Of the zoology of the great 

tracts of ocean which are covered by its banks of: seaweed, we know nothing 

beyond the fact that they are the habitation of a countless number of oceanic 
animals,— giving rise possibly to deposits which may have distinctive 

characters from littoral deposits or from those of marine estuaries. But 

doubtless, we can now estimate only a very small part of the advantages 

which Terrestrial Physics as well as Hydrography and Navigation would 
derive from the concurrent exertions of the two great maritime nations in 

the way that has been pointed out. 
The analogy of the configuration of the land and sea on the north of the 

continents of Asia and America, has for some time past caused an opinion 

to be entertained that the sea on the north of the Parry Islands might be as 

open as it is known to be throughout the year in the same latitude on the 

north of the Siberian Islands. The expectation that Wellington Strait might, 

as the continuation of Barrow’s Strait, prove a channel of communication 

from the Atlantic into that part of the Polar Ocean, has been considerably 

strengthened in the last year by the discoveries which we owe to the hardi- 
_ hood and intrepidity of our merchant seamen. The access to the Polar 

covery or of scientific research, are amongst the few geographical problems 

of high interest which remain to be solved; and we may confidently look 

for a solution, in the direction at least that has been adverted to, by the 

| up the discovered traces of Sir John Franklin’s vessels. 

The success which the Kew Observatory Committee have had in their un- 

_ dertaking to make Standard Thermometers, encourages us to hope that they 

_ will be equally successful in the endeavour in which they are now engaged 
_ to introduce a greater degree of precision in the construction of meteorological 

instruments generally, as well as in the more delicate kinds which are so fre- 
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quently required in physical experiments. An establishment has long been 

a desideratum in which instruments for various physical researches employed 

in foreign countries should be tried in comparison with the instruments used 

here, and the relative merits of each examined, and in which new and pro- 

mising inventions and suggestions should receive a practical trial. Amongst 

its other services rendered to Science and to the country, the British Associa- 

tion is now entitled to claim the merit of having organized an establishment 

which appears extremely well-suited to supply this deficiency, and needs only 

more extensive means to supply it to any required extent. The applications 

which have been made to Kew in the past year by Profs. Forbes and Thomson 

for thermometers of particular kinds, required in very delicate experiments in 

which those gentlemen are engaged, and by the Admiralty for Standard Ther- 

mometers for very low temperatures to be employed by the Arctic Expeditions, 

show that the advantages to be derived from such an establishment are already 

beginning to be recognised ; and as these become more known and felt, it may 

confidently be anticipated that means will not be wanting for such an exten- 

sion of the establishment at Kew, as may be necessary to meet fully the 

public requirements. The desire which isso frequently manifested- by 

voyagers and travellers in distant countries to contribute to our knowledge 

of terrestrial physics, would be greatly aided by increased facilities afforded 

to them of obtaining suitable and well-assured instruments, and still more if 

practical instruction or advice could be added. It is not from deficiency of 

interest, or of a desire to be useful in such inquiries, that our British travellers 

do not reap the full advantages of the great opportunities which they possess, 

so much as from the absence of any provision for supplying instruments on 

which reliance can be placed with practical instructions for their use. In no 

department is the “systematic direction,” which it is the object of the British 

Association to communicate to the sciences generally, more needed than in 

Physical Geography. To carry this desirable purpose into effect, might with 

great propriety and public benefit be made to form a branch of the duties of 

the Kew Observatory. 

In compliance with a resolution of the Council, the Kew Committee have 

made arrangements for four aéronautic ascents in the Nassau Balloon, chiefly 

for the purpose of investigating the laws of the decrement of temperature 

and of aqueous vapour in ascending into the atmosphere. The two first of 

these ascents took place on the 17th and 26th of August, attaining in each 

case between 19,000 and 20,000 feet, and will be the subject of a commu- 

nication to the Association, which will doubtless excite much interest, from 

Mr. Welsh of the Kew Observatory, who was charged by the Superintend- 

ing Committee with the conduct of the observations. 
The opportunity which the Observatory furnishes to the Association, of a 

convenient locality, presenting many facilities for carrying on a series: of 

delicate experiments, has been taken advantage of by Professor Stokes for 
experiments in which he is engaged on the Index of Friction in different 
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Gases. Experiments reported by myself to the Royal Society in 1829, 

showed that the retardation of a pendulum vibrating in different gases 
was not proportionate to their respective densities, but appeared to depend 

also on some inherent quality, whereby the different gases present different 

degrees of resistance to the motion of bodies passing through them. I was 

interrupted in the prosecution of this subject by a recall to military duty, and 

I now rejoice to see it in hands so far more able to do it justice. 

The Parliamentary Committee appointed at the Ipswich meeting to watch 

over the interests of Science, consisting of Members of the British Asso- 

ciation who are also Members of the Legislature, have this morning made 

their first Report to the General Committee, and some notice of the subjects 

which have chiefly occupied them in the past year may not be unacceptable 

to the Members of the Association at large. One of these subjects is that of 
Scientific Pensions. It is known to all that since the commencement of the 

reign of Her present Majesty pensions to the amount of £1200 have been at 

the disposal of the First Minister of the Crown, to be granted each year in 

recompense of civil services, chiefly, though not exclusively, in literature and 

science, and that several persons of various degrees of literary and scientific 
eminence have received pensions accordingly, many of which have given 
much public satisfaction. On examining the appropriations which have 

been made in the fourteen years since this fund became available, it appeared 

that only about thirteen per cent., or an eighth part of the whole amount, had 

been allotted to scientific pensions. Considering this to be a proper subject 
to be brought under the notice of Government, Lord Wrottesley, the Chair- 

man, and Sir R. H. Inglis, one of the Members of the Committee, obtained 

an interview with the Earl of Derby for that purpose. The readiness of 

Government to attend to such representations has been fully shown in the 
scientific pensions granted in the present year, amounting to nearly a third 

_ of the whole sum available for the year. These pensions have been granted, 
on the recommendation of the President of the Royal Society,—to Mr. 

Hind, who has the unique distinction of being the discoverer of no less than 

six out of the twenty-five known planets of the solar system,—to Dr. 
_ Mantel, so well known for his successful researches in palaontology,—and 

to Mr. Ronalds, for the electrical and kindred researches in which he has 

been engaged for so many years. The intimate association of the scientific 

_ services of Mr. Ronalds for several years past with the Observatory of the 
_- British Association at Kew, must render this last selection peculiarly gra- 
‘ tifying to our Members. 
} Another subject which has occupied the attention of the Parliamentary 

_ Committee in the last year, is one to which their attention was requested by 

_ the Council of the Association, with a view of carrying into effect the desire 

_ of the General Committee for a more cheap and rapid international commu- 
_ nication of scientific publications. The credit of the first move towards the 

accomplishment of this desirable object is due to the Government of the 

1852. e 
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United States, by whom an arrangement was made for the admission duty 

free of all scientific books addressed as presents from foreign countries to all 
institutions and individuals cultivating science in that country, such books 

being sent through the Smithsonian Institution, by whom their further dis- 
tribution to their respective destinations was undertaken. This arrangement 

was notified to our Government through the British Minister at Washington, 
and a similar privilege was at the same time requested for the admission 

duty free into England of books sent as presents from the United States to 

public institutions and individuals cultivating science in this country, under 

such regulations as might appear most fitting. This proposition gave rise to 

communications between the President of the Royal Society and the Chair- 

man of the Parliamentary Committee on the one part, and the Treasury and 

the principal Commissioner of Customs on the other; the result of which 

has been the concession of the privilege of admission, duty free, into England 

of scientific books from all countries, designed as presents to institutions and 

individuals named in lists to be prepared from time to time by the Royal So- 

ciety, after communication with other scientific societies recognized by charter, 

under the regulation, however, that the books are to be imported in cases 

addressed to and passing through the Royal Society. This arrangement has 

come into operation; and it may be interesting to notice, as giving some 

idea of its extensive bearing, that the first arrival from the United 

States which has taken place under these regulations consists of packages 

weighing in all no less than three tons. There is another branch of the 

same subject which is more difficult to arrange, viz. the international com- 

munication by post of scientific pamphlets and papers at reduced rates of 

postage; the Parliamentary Committee have directed their attention to this 

part of the subject also, and I earnestly hope that their exertions will be 

successful. 

Allusions have been made by influential men, and in influential places, to 

a direct representation of Science in Parliament; and we frequently hear 

opinions expressed that Parliament might be improved by a greater admix- 
ture of men who might be chosen as the representatives of the intellectual 

cultivation of the nation, amongst those who represent its material interests. 

The benefit which the Legislature might derive from a change of this descrip- 

tion, is a question rather for statesmen than for men of science, and would 
be quite unsuitable for discussion here: but in respect to the influence which 

such change would exercise on Science itself and on its cultivators, it does 

belong to us to consider both its probable advantages and disadvantages. I 

have no hesitation in expressing as an individual opinion, my belief that the 

possible gain would be incaleulably outweighed by the too certain evils; and 

that scientific men cannot too highly value and desire to retain the advantage 

they now possess in the undisturbed enjoyment of their own pursuits un- 

troubled by the excitements and distractions of political life. Some there 

are amongst us, and some there ever have been, who, born to a station which 
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brings with it public duties, but gifted with a strong natural taste for the 

pursuits of science, do manage to succeed in a greater or less degree in com- 

bining both. Success is in such cases the more honourable, and is the more 

admired, because it manifests the strength of the original disposition, and in- 

dicates how much more might probably have been accomplished by an 

undivided attention. The economy of human labour points specially to such 

‘men as the most suitable representatives of science in the legislature of which 

_ they already form a part. The selection from amongst them of a certain 

number to be particularly charged with the duties of watching over and pro- 

moting the interests of science, either with Government or in the Legislature 

appears in this view a most happy expedient. We cannot read over the 

_ names of the noblemen and gentlemen who form the Parliamentary Committee 

_ of the British Association, without being satisfied that science would not be 

likely to be more honourably or more ably represented by any system of 

direct representation ; nor can we look to the discretion and practical wisdom 

with which the proceedings of the Committee have been conducted in the 

first year of its existence, without being impressed with the belief that it is 

destined to render important services both to the country and to ourselves. 

Gentlemen, I have now occupied fully as much of your time and attention 

as I can venture to trespass upon, and yet have found it impossible to com- 

prehend within the limits of a discourse all the topics to which I would gladly 

have called your notice, even in those branches of knowledge in which I 

may consider myself least uninformed, in three of the seven departments 

into which our science is divided. I have left wholly untouched those wide 

fields of Geology and Natural History, which would of themselves have 

furnished fitting subjects for an address of still longer duration. No one can 

be more sensible of this, and of many other imperfections and deficiencies, 

_ than the individual who addresses you; yet, if he has not wholly failed in 

_ the purpose he designed—if the impression which he has endeavoured to 

_ convey, however faint may be the image, be true to that which it is intended 
_ to represent,—you have not failed to recognise the gratifying picture of 

_ British Science in the full career of energetic action and advancement, press- 

_ ing forward in every direction to fill the full measure of the sphere of its 

activity in the domain of intellectual culture ; regardful on the one hand of 

the minutest details in the patient examination of natural faets, and on the 

other hand diligent in combining them into generalizations of the highest 

order, by the aid of those principles of inductive philosophy, which are the 

| surest guide of the human intellect to the comprehension of the laws and 
order of the material universe. 
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Third Report on the Facts of Earthquake Phenomena. 

By Bowens MALLET, Cult M.R.LA. 



ERRATA IN MR. MALLET’S SECOND REPORT ON EARTHQUAKES. 

Since the printing of the preceding Report the following errata have been 
discovered :— 

In page 288, line 5 from bottom, for 0'-014206 read 0'-014286. 
-— 289, line 14, for 0'013910 read 0'-013903. 
—— — line 30, for 0'"41743 read 0'"41726. 
—— — lune 31, for 0"-013914 read 0"-013909. 

[The preceding corrections apply also to the table of chronograph ratings 
at foot of p. 289. ] 

In page 290, line 2, for 0013914 read 0'013909. 
— —- — for 0""006956 read 0"-006954. 

—— 293, line 1, for ratio read rate. 
—— 298, line 33, for 307-05 read 307°50. 
——— 299, line 12, for 9:607 read 9°609. 
—— 306, line 13, supply a comma after the word “ dial”’. 
—— 306, line 4 from bottom, supply a comma after “ dial ”’. 

These errors are all small, and affect the results within limits much less 
than those of the differences between one experiment and another. A single 
arithmetical mistake remains however to be noticed, which alters consider- 
ably the constant of wave transit im sand as deduced from the experiments ; 
namely, that in page 292, line 3 from bottom, *8 was read instead of *3, at 
the beginning of the number representing the average of col. 4. The result 
of the subtraction should therefore be 3!'"411639 instead of 2!911639, and 
hence the gross rate of transit in sand =774°568 feet per second. Using 
this corrected number in the calculation (p. 307) of the distance lost in 
raising the wave in the seismoscope, and applying throughout the small 
corrections mentioned above, the true rates of transit are— 

LETS} 07 RES A Apapeemee nocpoooececsocopocoanscen 824915 feet per second. 
In discontinuous Granite .......seeceeee 1306°425 be 
In more solid Granite .......c.seeseeeee 1664°574 - 

which numbers should therefore be substituted for those given in pp. 307, 
308. 

This correction still further removes any probability of aérial commotion 
having at all interfered in the Killiney experiments: see pp. 303-305. 

The Catalogue of Earthquakes contained in Mr. Mallet’s Report will be 
continued in the next volume. 
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ON THE VITALITY OF SEEDS. 177 

Twelfth Report of a Committee, consisting of H.E.Strick.anp, Esq., 
Professor DauBENY, Professor HunsLow, and Professor LinDLEy, 
appointed to continue their Experiments on the Growth and Vitality 
of Seeds. 

Tue seeds set apart for this year's sowing were those collected in 1844, and 
it is the third time that the same kinds have been subjected to experiment. 

There is a very evident decrease in the numbers which have vegetated when 
compared with those of previous sowings, as will be seen by reference to the 
annexed table. 

< It being still desirable for the continuation of these experiments that seeds 
of known date should be added to the Depét at Oxford, more especially of 
families and genera not already there, we again beg to call the attention of 
the Members to the subject; and to guide them in the selection, we refer 
them to the List of Genera, the seeds of which are now in our possession, 
given in p. 32 of the Report of this Association for 1848. 

No. of Seeds of each} -.. 
Species which vege- ee ee 

tated at y 
Name and Date when gathered. | No- 

sown. 
Chis-| Ox- | Cam- | Chis- 

- | wick.| ford.| bridge. | wick. 

1844, 
- Ammobium alatum 
. Asparagus officinalis . 
. Alstroemeria aurantia 
. Argemone mexicana ...... 100 15 { Soup and 
. Bryonia dioica veae? fe 
. Carthamus tinctorius 
. Carum Carui 

9. Crambe maritima 
10. Chenopodium Botrys 
11. Eschscholtzia californica . 
12. Helleborus fcetidus 
18. Linaria Prezii............... 
14, Seorzonera hispanica 

Saponaria annua............ 
. Solanum ovigerum.. 
Sium Sisarum 
Sanvitalia procumbens ... 
Tragopogon porrifolium... 

20. Vesicaria grandiflora ...... 
21. Madia splendens 

re Strong and 
22. Malva maritima : healthy. 

Strong and 
healthy. 

Sown at Oxford on the 18th of June in pots and placed in a cold frame, 
at Cambridge on the 21st of June in the open border, and at Chiswick on 
June 10th in pots placed in slight heat. 

is 9 EEE 



178 REPORT—1852. 

Report on Observations of Luminous Meteors, 1851-52. By the Rev. 
Bapen Powe tt, M.A., F.R.S., F.R.A.S., F.G.S., Savilian Pro- 
fessor of Geometry in the University of Oxford. 

In submitting to the British Association a fifth report in continuation of 
former ones on observations of Luminous Meteors, I am bound to acknow- 
ledge the contributions (as heretofore) of Dr. Buist, the Rev. J. Slatter, Mr. 
J. King Watts, the Rev. T. Rankin and Mr. Birt, besides several other friends 
who have favoured me with occasional observations: to Mr. E. J. Lowe I am 
especially indebted for communicating, besides his own valuable series, those 
of Mr. Lawson, and the very exact observations of M. Bulard, and a series ob« 
served by the Rev. J. B. Reade and several friends. 

These latter sets of observations have each been drawn up in such complete 
and distinct tabular forms that I have judged it better for the most part to 
retain them in the order in which they were communicated, than to attempt 
to reduce them to a more strict chronological arrangement. 

I have also received a considerable series of older meteor-observations by 
T. W. Webb, Esq., of Ganarew, near Monmouth, extending over a period 
of upwards of thirty years prior to 1850. As it was found almost impossi- 
ble to reduce these to the tabular form, they are given precisely as they were 
communicated : they in several instances afford points of comparison with 
former records, and supply deficiencies in them. 

I. Observations of Luminous Meteors, from 1818 to 1850, extracted from old 
diaries of natural phenomena. By THomas WiLL1AM Wess, Esq., of 
Ganarew, Monmouth. 

1818. Jan. 5.—A meteor about 55 30™ p.m.; it passed from N.E. to §.W. 
across the zenith ; its observed time was about 3 secs. (This is but an uncer- 
tain observation, from youth and inexperience.) 

1820. Aug. 10.—My father, the Rev. John Webb, “informed me that as 
he was travelling about a quarter past 2 A.M., he saw a remarkable meteor. 
It was somewhere near Auriga, and had the appearance of a luminous line, 
with sparks issuing in great quantity from both sides of it. This soon dis- 
appeared gradually, and directly after, another, much less bright, was seen 
further on, which lasted only for a moment.” He was also informed, that 
« one had been seen about 11 p.m., which was much brighter and lasted longer. 
Shooting stars were observed in surprising numbers all night.” 

1821. Aug. 23.—The same gentleman supposed that a meteor might have 
appeared about 9 p.m. “in the N.W. part of the sky, as he sawa light on the 
hedges before him (he was then going S.E.) such as would be produced by 
the sudden appearance of a candle, or the flash of a gun. It was accompanied 
by a noise like a rushing gale. The weather was hot, and the sky serene and 
cloudless, without a breath of wind. It should be observed that there was a 
thunder-storm on the evening of the 24th” (and therefore this observation is 
only so far valuable as it may be corroborated by others. It was in South 
Herefordshire). 

1821. Sept. 9.—A meteor about 8" p.m. at some height in the north. It 
had the appearance of a star, about as bright as Venus, and disappeared 
instantly without motion. 

1822. Nov. 28.—About 9" 45™ p.m. I saw a falling star which appeared, 
at first, quite as bright, if not brighter, than a star of the first magnitude, but é 

7 ‘ 
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very soon lost its splendour and gradually diminished till it became totally 
invisible. Its course was perpendicular, in the N.E., and about 30° in length. 
The full moon was shining at the same time with very great brightness. Its 
course was straight and performed with a medium rapidity. 

1823. Sept. 7.—About 95 15™ p.M., a meteor was seen in the S.S.E., whose 

course may be thus delineated : 
In its descent it made an angle of about 10° with 

fi the horizon: at first it appeared as bright as 
*y Aquarius *8 es Athair, and it did not diminish until it had run 

+g about half its course, when it gradually became 

OE caemarmme fainter and fainter. Its progress was not more 
rapid at first than that of a cloud driving with a 

*Scheat *,  highwind,but it became quicker whilsttheangle 
*3 of inclination to the horizon increased. It re- 

mained visible about 3 sees. (S. Herefordshire. ) 
1824. Aug. 29.—About 10° p.m., my mother saw a meteor in the S.W., 

which from her description must have had when first seen 20° or 30° of alti- 
tude: it descended in a sloping westerly direction, till near the horizon, when 

it disappeared without diminution, either by extinction, or by passing behind 
trees. It was larger than Venus in her brightest state, but so blue as to be 
compared to a ball of quicksilver, and to appear quite unlike any planet or 
star. Its velocity was considerable, and it seemed as though projected with 
force. (South Herefordshire.) 
» 1824. Aug. 31.—About 9° 30™ p.m., the Swan being S. of the zenith, 
a falling star appeared in it, whose course was short and rapid, in a S.Z. di- 
rection. It was of the second magnitude at one time, but very tremulous and 
variable. About three minutes after, another appeared just below it, in the 
N. part of Aquila, of the fourth magnitude, sailing in a W. direction, with 
a slow and equable movement, over a considerable space. (South Here- 
fordshire.) ‘The Diary adds, “this night there seemed to be many little 
startings and flashings in the heavens;” but on this I would not rely, as I am 
very near-sighted, and I think at that time did not wear a concave glass. 

1825. April 13.—A servant at Gloucester saw a meteor at night in the S., 
which passed in a W. direction: it was quite red, larger than a falling star, 
and not like one. The night was quite cloudy, but the veil was unequal, and 
in some places occasionally thin. 

1825. June 5—About 8 45™ r.m., a light seemed to catch my eye for a 
moment in the N. at about 30° of elevation. If not a deception, which is 

’ very probable, it must have been twice as large as Venus. 
1825. Aug. 10.—About 10" 30™ p.m., a meteor equal to a star of the 3rd 

magnitude in brightness passed across the upper part of Pegasus in a straight 
line, tending somewhat downwards. Immediately on its disappearance an- 
other appeared just E. of the hand of Perseus, exactly in the course of the 
first, produced in the opposite direction : it seemed to come with a very short 
horizontal course from the N., then becoming stationary, blazed out as bright 
as Algenib for an instant, then diminished to the 4th magnitude, and quickly 
after vanished. Soon after another of the 3rd magnitude fell in the S.W., in 
a perpendicular line from Serpentarius downwards, with a swift course. After 
11" p.m. another meteor shot horizontally, rather descending, for the length 
of 2° or 3° by Scheat in Pegasus: it dissolved into a splendid broadish train 
of faint bluish light visible for some seconds. At the beginning of its course 
its apparent magnitude was about the 2nd. Just after this a very distant red 
reflexion of lightning was seeninthe S. All these meteors came more or 
less from the N.E. 

NZ 
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. 1825. Aug. 16.—About 9" 30™ p.m., a shooting star of the 3rd magnitude 
was seen in the E, at an altitude of about 40°, which rose perpendicularly for 
7° or 8°. 

1825. Nov. 6.—At 9" p.m., a meteor was seen 3° or 4° below Menkar in 
the E.S.E., as large or larger than Venus when at her greatest brightness. It 
did not seem to move, but vanished in an instant. 

1826. May 12.—Great meteor, about 108 40™ p.m., which by the account 
of a person who was with me began to appear about two-thirds of the distance 
between the Pole and Lyra, but on a lower line, between Lyra and Cygnus. 
It was described to me to have begun “as if a star had shot,” and then it 
broke out all at once in a great body, moving, with a moderate velocity, to 
the N.W.; at first, and for some parts of its course, horizontally, but at last 
deflecting downwards in a considerable curve ; in which part of its course I 
first saw it, my attention being roused by the strange blue light it cast on the 
ground. As it was passing on beneath the Pole, it went out, as it were, but a 
red spark, half as large as Mars, passed on in the same direction for 3° or 4°, 
and had the same effect as a case that remains kindled after the extinction of 
a fire-work. This meteor had an intense bluish white light, and illuminated 
objects considerably which were not immediately in the moon’s rays. When 
I saw it I thought it one-third as large as the moon, then about five days old. 
I do not think it left any train. I fancied the light on the ground was waver- 
ing and streaming, and diminished before I looked up, but I was informed that 

the meteor appeared uniform from beginning to end. An hour before, a fall- 
ing star had been seen, with a course of 50° or 60° from the zenith to S.W, 
diminishing before it disappeared. (Gloucester.) 

1826. Sept. 15.—I was informed that about 8" p.m. (uncertain to half an 
hour), a meteor had been seen at some elevation S.E., which passed from N. to 
S., or from N.E. to 8.W., for 30° or 40°, as large asa star of the 1st magnitude ; 
its course was mostly horizontal, but descending towards the last. It had a 
very broad train, as long as two-thirds of its course, which lasted a short time. 

1826. Dec. 21.—About 9" 30™ p.m., while I was looking through a tele- 
scope, I perceived a falling star with the other eye: as soon as I could direct 
my attention to it, J ascertained that it was descending nearly in a straight 
line in the E., the point where I first saw it being between Ursa Major, Au- 
riga, and Gemini: its course was perhaps 20°, pretty slow. It was of the 1st 
magnitude, as large, as bright, and nearly as red as Mars: at the extremity 
of its course it suddenly diminished to the 3rd or 4th magnitude, proceeded 
2° or 3° in that state, and vanished. A few seconds after, another was seen, 
which first appearing very near the course of the former one, I think below 
Gemini, proceeded 8° or 10° in a direction to the S., perfectly at right angles 
to the course of the other. It was hardly so large as the 3rd magnitude. 

1827. Dec. 6.— About 6" or 7* p.m., a very large shooting star was seen, 
whose course was nearly perpendicular, 8° or 10° long, passing through the 
tail of Ursa Major, and very slow : its commencement was not very accurately 
noted, but afterwards it exhibited two or three alternations of light, from a 
white star of the 2nd magnitude, toa brightness much exceeding a Lyre, and 
of a splendid reddish yellow colour. It went out in a faint spark. 

1828. Jan. 19.—About 5°45" p.m., during light twilight a shooting star 
was observed to pass between two clouds in an open space of 2° or 3° ina 
direction sloping to the left. It seemed quite as bright as Venus. 

1828. April 10.—About 95 50™ p.m., a meteor appeared at about 30° high, 
S.S.W. As I only saw it out of the corner of my eye, I cannot be particular 
as to its appearance, but it seemed a sudden short blaze or flash of bright red 
light, brighter I thought than Venus, then uncommonly brilliant. There had 
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been a clap of thunder in a hail-storm during the day, which was showery ; 
and there were a few clouds in the sky at the time, and a faint haze in the 
place where it appeared. Ii might, perhaps, be an electric spark ; its instan- 
taneous disappearance rendered this likely, but no report followed, nor did it, 
as far as I can judge, illuminate the haze in which it appeared. 

1828. Aug. 22.—A beautiful shooting star as large as Venus passed in a 
long tract from S.E. to N.W. under Cassiopeia, about 9" 10™ p.m. It seemed 
to become extinct by degrees. 

1828. Aug. 28.—About 10" 30™ a beautiful shooting star was seen, whose 
course was from S.E. to N.W., not less than 40° long, a little S. of the zenith. 
It was of the Ist magnitude. About the middle of its course it became duller, 
moved slower as I thought, and was perhapsa little deflected: it then resumed 
its first appearance: it seemed to leave a train on disappearing, but I could 
not tell, the moon being bright, and I not using an eye-glass. 

1828. Sept. 29.—At 10" 52™ a brilliant falling star appeared, which had a 
short course close to the horizon a little to the W. of the W. extremity of a 
fine auroral light in the N. horizon. It made an angle of 60° or 70° with the 
horizon (as a streamer might have been supposed to do in that situation), 
being deflected to the right as it advanced. It was gradually extinguished. It - 
had a blue colour, as bright as Venus. 

1828. Dec. 1.—(At the close of the memorandum of an aurora borealis, 
the following occurs) :—Several falling stars were seen, whose courses were in 
opposite directions. 

- 1830. June 25.—(The following is added to an account of a most tremen- 
dous thunder-storm.) The storm passed about two miles E. of Gloucester at 
10®p.M., and at some period between 10" 20™ and 10" 40™, Mr. , who had 
a complete view of the whole, perceived a strange meteor in the W. or W.S.W., 
where the sky was cloudy, precisely like the moon behind clouds, of the same 
colour, and nearly as large, so that he thought for a moment it had been the 
moon. He called several other people, who all saw it. It lasted about three 
minutes as near as he could judge, and gradually disappeared as if obscured 
by clouds, or retiring in a straight line backwards, for it was quite stationary. 
He stated also that he saw another thing of thesame kind, very much smaller, 
on the same night. But query, was it not the moon? [Supposing it to have 
been actually a meteor, and the observer, an educated and intelligent man, 
might not have been supposed liable to such a mistake, though the moon was, 
I believe, actually in that quarter, some light may be obtained from the fol- 
lowing memorandum, which occurs under 1831, Feb. 6.] Mr. J.B » an 
accurate observer of nature, told me that about the beginning of Sept. 1830 
(a note states that there can*be no doubt, from the account of another per- 
son, that the correct date was June 25) a thunder-storm came on towards 
night, the lightning of which was of a remarkable pale hue, and had not so 
much the appearance of flashing as of rolling from one cloud to another, and 
chiefly from N.E.to S.W. (This observation was made in the South of Here- 
fordshire.) When it had passed off, and the sky was clear, about mid- 

night, though it still lightened at a distance. towards N.E., as he was return- 
ing home, a meteor suddenly broke out in the E. horizon, and passed rapidly 
across the sky till it disappeared in the W. horizon. He described it as a cloud 
of fire, of the deepest red, of surprising brilliancy, especially at its first break- 
ing out; so that while it passed any minute thing might have been seen upon 
the ground. He described it as appearing as large as his garden, but taper- 
ing at the two ends: it produced no noise, and the whole appearance was 
over in a quarter of a minute. 

1830. Nov. 11.—(After some streamers of an aurora in the N. about 9" 
P.M.) Just afterwards a very large falling star was seen E.N.E. 
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1830. Dec. 10.—About 5" 15™ p..., a meteor was indistinctly seen at 
about 10° elevation N. by E. It was stationary, lasted a second or two, and 
appeared in colour and size much like Mars in opposition, as far as could be 
judged from a very imperfect view. 

1830. Dec. 12.--(A description of a fine aurora, concluding thus):—After 
85, when the streamers had ceased, a splendid and large green falling star was 
seen lowish in W.N.W. which left a train: another large one was also seen ; 
and one also during the aurora of the night before. 

1831. April 10.—There were faint streamers N. at night, and a beautiful 
and brilliant falling star N.E., and a light most clearly connected with a 
black cloud N.W. 

1831. Dec. 8.—The morning being overcast with very low fuggy clouds, 
and very dark (it was probably before 7"), as I looked suddenly towards my 
window I saw a flashing or flickering effect of light, such as might have been 
produced by faint lightning or a fire ¢x the opposite quarter. No light seemed 
to come into the room ; the illumination was in the clouds or fog. As I ine 
stantly went towards the window, the light, after becoming rather brighter, 

faded and disappeared very suddenly. It occurred to me that it was proba- 
bly the effect of some great meteor (for though the light was faint, the lumi- 
nous body must have been considerable to have produced such an effect 
through such dense clouds); on the other hand, a boy was whistling not far off, 
who, had such been the case, would probably have been frightened. Such an 
effect from a lantern I never saw, nor believed it possible ; it might have been 
best compared, as above, to faint lightning; perhaps a little ruddy. (South 
Herefordshire.) (The Hereford Journal of Dec. 21, contained a long ex- 
tract, a copy of which I possess, from the Bath Journal, giving along, though 
very unscientific account of this meteor, for such it was, which seems to have 
been visible over a great extent of country.) 

1832. Oct. 20.—Four shooting stars were seen within half an hour about 
10%, three of which were large and beautiful, and sailed with a fine equable 
motion: all from E. or N.E. But one which proceeded from the latter quarter, 
at a considerable elevation, traversed 40° or 50° of the N. sky in a direction 
nearly straight and parallel to the earth, leaving behind it a fine white streak, 
which gradually spread wider and dispersed. As the star was equal to one 
of the Ist or 2nd magnitude, and as the streak was visible at once throughout 
so long a course, the effect was very striking and beautiful: what seemed re- 
markable was that the other three, though similar to this in their direction, 
left no visible train behind them. One night two or three months ago (I 
rather think on Sept. 18), [ saw a bright star, which falling perpendicularly 
seemed to be partially quenched, but yet proceeded a short distance before 
it was totally extinct, in the form of a dull red spark. The appearance was 
just like that of a candle suddenly plunged into carbonic acid ; the transition 
being apparently from a state of inflammation to that of simple ignition. 

1832. Dec. 12.—A great meteor seems to have appeared between 7" and 
8'ep.m. M was then returning through the field behind her mother’s 
house at , when a bright light shone round her, much brighter than 
moonlight, and more permanent than lightning. 

1832. Dec. 13.—Another great meteor about 6" p.m., described as a great 
body of fire passing across the sky from E. to W., and giving so strong a 
light that a pin might have been taken from the ground for a short time. 
Another account was that it passed two ways. No report seems to have 
succeeded it. The weather had latterly been electrical: it lightened on 
several nights at the end of last month, and I sawa strong distant flash on the 
evening of Dec. 2. (South Herefordshire.) 

ict si gareynergens 
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1833. Dec. 11.—At 10" p.m., I saw a very beautiful meteor. It com- 
menced somewhere near / and y Urse Minoris, probably above and to the 
right of them, as a small shooting star, taking a left-hand direction, with an 
inclination of about 45° to the horizon. During a course of 8° or 10° it had 
increased gradually toasplendid globe, perhaps three times the size and bril- 
liancy of Jupiter, and of alovely colour, not easily described, probably nearest 
toa greenish blue. The remainder of its course was intercepted from my view 
by a building ; but from the great illumination of the sky, I imagine its splen- 
dour still continued to increase. Its velocity was that of an ordinary falling 
star: it did not appear to leave any train. Frequent, though faint, flashes of 
lightning were seen in the E. horizon between 6” and 7" p.M., and a very strong 
one had been perceived on the preceding evening. The wind was N.W. with 
slight but very cold showers, indicating snow upon the mountains, which pro- 
bably existed there at the time, and the next day was seen in considerable 
quantity. (South Herefordshire.) 

1834. July 4.—A very beautiful meteor was seen at Tretire (South Here- 
fordshire) at about 9" 15™ p.m. When first noticed it was probably about 55° 
(or perhaps 60°) above the E.S.E. horizon, in the form of a very brilliant body 
of yellow or pale orange light, not apparently exactly circular, but a little irre- 
gular or angular in its outline. This appearance I think may have arisen from 
the preceding part being more brilliant than the rest, but my surprise at its 
sudden outbreaking, and the smallness of its diameter, which probably did not 
exceed 5', prevent me from speaking with certainty. It descended with a very 
slow motion, vertically, for about 15°, and then broke into three balls, and be- 
came extinct: the lowermost ball was by far the largest and brightest, the 
other two were much smaller, one of them almost a point. They all became 
of a dull red before their disappearance, which took place when they were 
several minutes apart, one beneath the other, in a vertical line. This change 
of colour before extinction I have several times remarked, and it always gives 
me the idea of an entrance into a medium incapable of supporting combustion. 
The appearance of the present meteor was decidedly that of a ponderable 
body, probably fluid, in a state of ignition, perhaps fusion, actually, not ap- 
parently, descending, and upon disruption coalescing by the force of gravity 
into smaller globules, of which the heaviest preceded the rest. At any rate 
it had no resemblance to any electrical phenomenon which I ever witnessed. 
No report could be perceived ; there was, however, a considerable noise of 
wind, and of the mill; at the time I am almost certain that the largest ball 
preserved its original brilliant colour longer than the others. I should esti- 
mate its splendour, before division, at 6 or 8 times greater than the maximum 
of Venus: such estimates, however, are apt to be very uncertain. The twi- 
light was so strong, that a Aquilz, which was a little below and to the left 
of the place of its disappearance, had not long been visible with the naked 
eye. Had it been in a dark winter’s night the effect would have been surprising 
and magnificent. This meteor was also seen by young Mr. P. , then in the 
neighbourhood of Newport, Monmouthshire: he described it as having a tail, 
which very probably was at its first appearance, which I did not see. He says 
it was as large, or larger at first than at last; its disappearance was out of 
sight behind trees, but he thought it had fallen in the garden just at hand. 
Mr. P. informs me that two or three years ago, very early in the morning, 
there was so brilliant a meteor as to terrify such of his men as were out; the 
blaze seemed to surround them; and they might have picked a pin from the 
ground. (South Herefordshire.) 

1834. Sept. 29.—About 7" 15™ p.m., the twilight having already become 
very dusky, as I was walking along a lane among trees, I was startled by 
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seeing the road before me suddenly illuminated by a beautiful blue light, much 
resembling the effect of lightning, and scarcely longer in its duration ; such 
indeed for a moment I supposed it to be. I looked up, and saw, at a height 
of about 60° as I guessed, in the N.E., the luminous track of a meteor. The 
sky for a great extent in this quarter was overcast with a thin irregular veil, 
interspersed with darker masses ; but a few stars were visible here and there, 
and as it soon became clear, I found that the phenomenon must have oc- 
curred in or near the Galaxy between Cassiopeia and the tail of Cygnus. The 
track was about 3° or 4° long, considerably bright and very narrow, if not in- 
terrupted in places. Its form and appearance were exactly that of the summit 
of a dense cloud illuminated from behind, which, indeed, for a moment I 
thought it had been; its light was reddish. It continued visible by estima- 
tion for 2 or 3 minutes, gradually decreasing in brightness and appearing 
more unconnected and like a series of insulated patches. The following may 
give a faint and inadequate idea of its form. 

PO Ay Lae 

eo aoe 
1835. Aug. 4.—The forenoon had been very warm and nearly cloudless. 

Towards 3° or 4" clouds began to form in the W. horizon, which rapidly in- 
creased. Their great darkness indicated considerable density, but they exhi- 
bited no towering summits, or hard and defined edges, such as would lead to 
any apprehension of thunder. They gradually rose and spread to a consider- 
able height, and it appeared likely that showers would ensue towards even- 
ing, which proved to be the case, but they did not seem dense enough for 
tempest. About 4" 30™, being in my bedroom at Tretire (in the South of Here- 
fordshire), I was surprised by a distant explosion, dull and heavy, like that of 
a cannon, and by no means loud, yet causing a vibration in the house, which 
is very strongly built, and the window distinctly rattled from it. I should 
have supposed it a cannon fired at Goodrich Court (about 5 miles distant), or 
the blasting of a quarry, had it not been followed by a long low rumble of 
some duration. I immediately exclaimed almost involuntarily two or three 
times, that I never heard anything like it. A servant in the kitchen heard 
the cellar door so jar from it, that she thought some person had gone down 
there. Our man, who had the fairest opportunity of hearing it, being out of 
doors, was greatly surprised at it, and thought it had been the blasting of a 
quarry, only it seemed at some height in the air towards the E., and the suc- 
ceeding rumble travelled towards the N. [also referred it to an E, direction. 
The sky on that side was nearly free from clouds, and of a fine serene appear- 
ance. My own impression decidedly was that it was not thunder, but the ex- 
plosion of some meteor. ; 

Extract from Hereford Journal, referring to the last notice :— 
“On Tuesday the 4th inst. a most extraordinary concussion in the air was 

perceived by several persons in different parts of the kingdom, and at the same 
moment, about 40 minutes past 4 in the afternoon. It is described as a re- 
port as of heavy ordnance, and followed by a reverberating heavy sound for 
some seconds. A great peculiarity attending it, aud most strongly showing the 
immensity of its distance, is the impression it made on all those who heard it, 
as if it was immediately in their own vicinity.” 

(J find here a reference to the Analyst, No. XIII. p. 175, which I am at 
present unable to verify.) 

1835. Aug. 28.—About 9" 15™, a falling star, brighter than Venus, was 
seen at a moderate elevation in the E. descending with a straight course. 

1836. March 8.—A beautiful falling star appeared in the S. to the left of 

No report was heard. 
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Sirius, about 7" p.m., but was scarcely noticed time enough to be fairly seen. 
It seemed fully as brilliant as Jupiter, and of a greenish light. 

1838. Oct. 15.—About 8" 35™, or 40™ p.., the sky being for the most part 
covered with low dark dense clouds, driving with a strong wind, with an ob- 
vious degree of electrical light between tiem, in a part of the sky somewhat 
less obscured, and where several stars were plainly shining, a bluish light be- 

- gan to appear, which in two or three seconds became very brilliant, as much 
- 80 as one-quarter or one-third of the full moon, and faded away again in about 

the same time. The luminous body itself was invisible behind a cloud, and 
nothing was seen but the reflexion. This exactly resembled distant light- 
ning, but was less transient. 

1838. Dec. 7.—A great number of falling stars were observed between 
6° and 7*%. In about half an hour forty were counted, sometimes by one, 
sometimes two, sometimes three observers, two at a medium. They were of 
all magnitudes up to the first: the larger dissolved into a train of light, but 
left no train [I presume this means no streak] behind them; the S. and W. 
quarters were chiefly observed, but their prevalence seemed to be universal : 
they all fell in nearly a vertical direction, but those in the N.W. and S.E. 
quarters inclined towards the S.W. The colour of the more conspicuous ones 
seemed to verge towards orange. Their courses were of no great length. 
There was at the same time a pale auroral light along the N. horizon from 
N.W. to N.E., apparently equally extended on each side of the true meridian. 
The meteors were not watched after 7°, but about 11", upon looking out again, 
I saw one, the only one in several minutes, in the S.W.; but it had no longer a 
vertical direction, its course pointing now to the N.W. (South Herefordshire.) 

(For an account of this pheenomenon as observed by Mr. Maverly at Gos- 
port, see ‘ Proceedings of the Meteorological Society during the Session 
1838-39,’ p. 9.) 

[ This shower of stars is not noticed by M. Coulvier-Gravier in his ‘ Etoiles 
Filantes.’ ] 

1840. June 30.—About 10" 30", a beautiful falling star was seen in the S., 
nearly in the meridian, having a long straight course somewhat inclined to 
the E. Its commencement was small; it gradually attained considerable 
splendour, and after a period of obscuration, produced perhaps by a thin 
cloud, it attained the magnitude of Jupiter in quadrature before it disap- 
peared. Its colour was orange. Streamers of the aurora borealis had pre- 
viously been noticed, extending from N.E. towards S.W. 

1841. Aug. 12.—In the early part of the night, from about 9" to 103%, 
many falling stars were seen. Being engaged myself with the telescope, I 
saw but very few; but two or three persons in the company were frequently 
exclaiming that they perceived them. I should imagine that there must have 
been three or four times the average number. I did not then recollect, what 
has since occurred to me, that the smaller periodical shower is about this 
time. 

1841. Aug. 13.—On ooking out of my window between 10° and 11", I 
saw a large falling star, which induced me to go out to examine whether there 
was any repetition of the phenomenon of last night ; I saw however nothing 
in the course of several minutes. 

1841. Nov. 8.—The night seemed remarkably free from shooting stars. I 
was abroad from 6" to 6" 15™, and from 9" 30™ to 9" 55™, without noticing 
one. (South Herefordshire.) 

1841. Nov.9.—There appears to have been a considerable meteor this morn- 
ing, from the following extract from a note from Miss H. (South Hereford- 
shire):—‘ Last Tuesday morning, before 5 o’clock, one of our workmen saw 

a¥iph> Bey 
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an immense large substance, which he described to be like a ball of fire, 
coming down from the sky quite perpendicular till within fifteen yards of the 
earth, when it suddenly disappeared.” 

1841. Nov. 11.—One of our servants saw three falling stars in the course 
of milking, about 7" p.m. She described them as passing from E. to W. in 
the N.W. quarter of the heavens, as being of the first magnitude, and leaving 
trains. (South Herefordshire.) 

1841. Nov. 12.—The day had been rough and showery, with a high wind 
from W. or W.S.W., and a little hailin some places, but the evening twilight 
was very clear, during which, about the same hour and in the same quarter 
as last night, our servant saw two considerable falling stars with trains. About 
6"30™there was afaint light in the N. horizon, which I then thought indicated a 
slight tendency to an aurora, but I afterwards found it accompanied the edges 
of dark clouds in various parts of the sky. Until 9" I was detained indoors at 
L. (South Herefordshire) ; from that time till 9° 45™, I kept as sharp a look out 
as a speedy walk over a bad path permitted, but saw nothing until about 
98 40™, when a meteor of an orange-colour appeared low in the S.E. to the 
right of Rigel, and about the size of that star ; its course was short, rapid and 
flickering, descending gradually towards the S. I did not perceive any train. 
10" 30™ there was a fine meteor of the 1st magnitude, orange-coloured, with 
a train, in the E. quarter, shooting, as the former, in a line directed from Leo ; 
it was not seen by me. Two smaller ones afterwards, one with a train, which 
one I did not see, had short courses from the same direction in the E. or S.E. 
quarter, in the space of the next 7™ or §™. But between 10° 35™ and 10° 40", 
a small point was perceived towards the feet of the Great Bear, not far above 
the N.E. horizon, drawing a small train after it, and rapidly increasing in size 
as it rose with a steady course, in such a way as to prove that it was really 

drawing near from an incalculable distance in an apparently straight line. It 
grew brighter and brighter, as did its splendid and beautiful train, and it as- 
sumed an orange-yellow hue; it passed a few degrees N. of the zenith, but 
not quite so far N. as Cassiopeia, and still continued to increase as it de- 
scended towards the W. horizon, but it seemed to become fainter and to be 
extinguished before it reached it ; but trees partially obscured this portion of 
its course. It was seen by three others besides myself, my father, Mr. T. and 
his son, and it appeared to all of us except my father, to be attended, when at its 
height, with a hissing sound, but aloud rushing wind prevented any cer- 

tainty as to this point. Its appearance was like that of a magnificent rocket, 
and the impression of absolute height, speed, and projectile force, was truly 
sublime. Its size appeared to me greater than Venus, but not so vividly 
brilliant. The length of its course might be 5 or 6 seconds. At 11" 5™a 
stormy cloud in the N.E. horizon had a faint luminosity attendant upon its 
upper edge. A shower afterwards came on. At 11'45™, a storm, which had 
passed to the E.N.E. horizon, was followed by a similar light, which was very 
evident 5™ afterwards amongst dark patches of cloud. Our friends also saw 
what appeared like a light cloud somewhere towards the S.W. horizon, and 
wondered at it in the absence of the moon. 10™ after midnight the E. ho- 

rizon continued light, though the clouds had left it. I watched the S.E. 
quarter pretty frequently from 11° till 1" 30™, Nov. 13, but no meteor was 
seen after the large one, uor could J see anything during a short examination 
at 3" 30™ and 4°30". The distinctness with which I saw the light of the 
Welsh furnaces [20 or more miles distant] upon my walk about 9" 30", 
though the sky was very clear, except low in the horizon, was very unusual 
indeed. The air was not favourable for delicate astronomical observations, 
the diameters of the stars, according to Sir W. Herschel’s remark, appearing 
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enlarged. Miss H. N., who watched from half-past 1" till morning, informed 
me that she saw thirteen meteors ; the finest, which ran a longer course, were 
between 5" and 6". None of them, however, seem to have been remarkable 
either for brilliancy or trains. 

1841. Dec. 10.—Eleven shooting stars were counted between 11" and 12° 
at night, by a person in Hampshire. . “The greater part proceeded from a 
N.W. direction, some far less brilliant than others, and their light of a silvery 
whiteness.” 

1842. Aug. 9.—About 10" (as near as I can judge) I looked out for two 
or three minutes for the periodical meteors, but saw nothing, though the sky 
was very clear: my father thought he perceived a flash of lightning in the S. 
horizon. But on looking out about 10" 30™ (having been called by him upon 
the appearance of a falling star), I counted in about one-fourth of the hea- 
vens, or possibly one-third, 8 or 9 in as many minutes, two of which were 
brighter than any fixed star, and of an orange-colour; one left a beautiful 

train. I heard that two had been seen by a servant, between 9" and 10%, 
bright, and in immediate succession, but passing in different directions; and 
one of those 8 or 9 (which one’I did not see) appeared to my father to de- 
viate from the general direction of the others, which was towards the S. 
For about 15™ afterwards I saw no more, and gave up the observation. No- 
thing could be seen during a minute or two, about 1" 30™ on the following 

morning, or again at 2° 45™, except perhaps one meteor the latter time, but 
Iam not sure. (South Herefordshire.) 

The meteors on this night were seen by several persons in the neighbour- 
hood. 

1842. Aug. 10.—The night was cloudy and rainy. Aug. 11.—I was out 
much during the evening and early part of the night, but saw nothing. 

1842. Aug. 13.—Extract of a letter from a correspondent in Hampshire. 
“The scene was truly magnificent. I saw thirteen shooting stars within the 
space of half-an-hour, between 11 and 12, and S. saw one shoot at the same 
time that I did not witness, making fourteen. Three of them had beautiful 
trains, two in the 8.W., with trains something like the tail of the comet of 

1818; colour of these two a silvery whiteness ; one was of surpassing beauty 
and brilliancy ; they both proceeded in a southerly direction. The third ap- 
peared near the Polar star, and proceeded towards the 8.E. This was less 
brilliant than the two preceding ones, of the same colour, but had a curious 
flickering motion in the train; the streams of light radiated towards the cen- 

tre of the train, something like this figure ES . It was very beau- 

tiful indeed, and what I had never before witnessed. ‘The motion too was 
less rapid than that of the two preceding ones.” 

1842. Aug. 27.—A little before 9" p.m., the sky being overcast with thin 
clouds, a glow of dusky red light appeared between me and a thick hedge be- 
side which I was riding, and which was very dark ; from its peculiarity of ap- 
pearance, its being chiefly visible to one eye, and its duration (however short), 
I felt more inclined to refer it to (the reflexion of) a great meteor than to 
lightning, of which there was no appearance, though the weather was close 
and warm. The clouds were thin and foggy, and had no electrical appear- 
ance. (South Herefordshire.) 

1842. Sept. 3.—Between 9" and 10" p.m., an unusual number of falling 
stars were seen, probably seven or eight in about 20™. 

1844. Aug. 9.—Several fine falling stars, more numerous than the average, 
were seen (at Gloucester). Mr. H. W., who was observing with me, told me 
that for some nights previously, but especially last night, they were still more 
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numerous and brilliant at Minehead in Somersetshire, and that he saw one 
very curious appearance, resembling a serpentine train of sparks. He de- 
scribed them as generally visible towards the S.E. All those that we noticed 
ténight had a similar general direction from N.E. to S.W. 

1844. Aug. 10.—A few falling stars were noticed (at Gloucester) moving 
in the same direction as last night, but one was observed which presented the 
singular appearance of a comparatively slow, and as it were difficult progress 
in the opposite direction. 

1846. July 25.—A workwoman near Gloucester, returning home about 10" 
P.M., Saw a meteor of considerable magnitude. It was of the size and colour 
of the moon, and she compared its light to that of day. According to her 
account, it seemed as though it proceeded downwards from an opening cloud, 
and was instantly withdrawn into the cloud again; but probably this retro- 
grade motion may have been a deception. It was in the N. or N.E. at a con- 
siderable altitude. 

[This meteor was described in the ‘ Illustrated London News.’ ] 
1847. March 19.—Extract of a letter from a lady. 
“ On the evening of Friday, March 19, A. and I left Albion Road [ Hol- 

loway ] about half-past 8. Not any stars were then visible, but when we were 
in Highbury Place, A. called my attention to what we thought a fire-balloon 
ascending slowly. It was in the west, a little inclining to the south. As it 
passed on slowly to the west its intense brilliance convinced me that it was not 
an earthly thing. When it appeared to be over Hampstead (but as high in the 
heavens as the sun is at 6 o'clock in the evening when the days are longest), 
it shot forth several fiery coruscations, and whilst we were gazing at it, broke 
into an intensely radiant cloud. This cloud sailed on slowly, and we never 

took our eyes off it. At this time the stars were shining. When we were in 
the gravel path opposite to Highbury Terrace, the cloud was rather higher 
in the heavens, and more to the W. It cast a most brilliant light on the 
houses there, brighter than moonlight, and unlike any light I ever saw. It 
appeared of a blue tint on the bricks, but there was no blue light in the cloud 
itself. Suddenly over the radiant cloud appeared another cloud std more 
brilliant, but I now felt so awe-struck that I cannot say precisely how long 
they hung one over the other, before the most wonderful sight happened. 
Perhaps they remained so for two or three minutes, when from the upper 
cloud a small fiery ball (about the size that the largest planets appear to the 
naked eye) dropped into the lower cloud, and was instantly absorbed. Soon 
after another similar ball dropped from the upper to the lower cloud; and 
then a ball apparently four or five times the size of the two preceding fell from 
one cloud to the other in the same wonderful way. Shortly after this both 
clouds disappeared, apparently absorbed in the heavens, though I did see a 
few particles of the brilliant clouds floating about for a minute or so. Pre- 
sently the moon appeared considerably to the northward of the place where 
the clouds had hung. We then saw the bright light across the heavens which 
you told me was zodiacal light, which lasted for more than an hour.” 

1847. Aug. 10.—A little after 10" p.m., several large and beautiful falling 
stars, with fine trains, appeared to descend in the S. in pretty quick succes- 
sion ; and on the whole the meteors of this kind certainly much exceeded the 
average between 10" and 11° 30™. Most of them fell in the above-men- 
tioned direction, but the track of a small one, near the latest time of obser- 
vation, pointed towards the N.W. Several of them were noticed two or three 
nights ago. [Reference is then made to an account of shooting stars in a 
letter in the ‘ Times,’ dated Aug. 17, and this follows. ] The Hereford Journal 

of Sept. 8, 1847, contains also the following :—“M. A. Frére, of Montizon, 
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has stated that on the night of the 11th ult. he counted more than fifty shooting 
stars in the course of two hours, viz. from 11 to 1. Most of them were seen 
in the Milky Way, and a few towards its edges. The direction of all, how- 
ever, was by the Milky Way, and towards the S.W. horizon.” + 

1847. Sept. 14.—About 9" 48™ p.m., as I was looking (or going to look) 
through a telescope towards the S., a light caught my left eye towards the E. 
horizon. I turned immediately, but only caught a glimpse of a meteor of a 
yellow or reddish colour, about the brightness of Jupiter or Venus, which 
had descended through the N. Fish, to the S. of Aries, in a course a little in- 
clined towards the N., and had become invisible behind a building, leaving a 
narrow red streak, at first of considerable brightness, but fading very rapidly. 
Its course must have been of 20° or 30° in length, before hidden near the ho- 
rizon. (Gloucester, I believe.) 

1848. Nov. 17.—During a brilliant aurora witnessed by me at the ex- 
treme W. verge of Herefordshire, three falling stars of considerable magnitude 
were seen, one with a long course and fine train. 

1850. Aug. 12.—A few minutes after 11" (Greenwich time) a beautiful 
meteor shot across Cygnus, then at a great elevation in the meridian. I do 
not know whether I caught its first appearance ; but its brilliancy drew the 
attention of my left eye, while the other was at the telescope. Its course was 
from W. to E. and not rapid, extending for perhaps 10° or 12° till I lost it 
behind the top of a tree. Its light was intense, much brighter than that of 
Venus, and of a beautiful clear blue colour: in the middle of its course it 
seemed to be extinguished, and then broke out again as bright as before. I 
think it left no train. Nearly an hour before I had noticed a much smaller 
one, falling in quite a different direction, low in the S.8.W. perpendicular to 
the horizon. This meteor was seen at Highfield near Nottingham, by Mr. 
Lowe, as appears by his letter in the ‘ Times.’ He calls its colour, however, 
yellow. (South Herefordshire.) 

1850. Aug. 24.—A little after 10" p.m., a fine yellow meteor fell from near 
the zenith to a Aquile, as large as Venus. 

1850. Oct. 5.—While looking with my 51 feet achromatic at a consider- 
able star, probably of about 7 mag., I saw in the field a bright point of light, 
of nearly the same size and appearance, and at no great distance, which imme- 
diately vanished. It seems to have been a small and instantly extinguished 
meteor. It had I believe a reddish tinge. 

1850. Nov. 29.—About 9%, or from 9" to 9" 10™ p.m. Greenwich time, I 
caught an oblique sight of a very beautiful meteor of a yellowish colour and 
considerable size, which seemed to run a very short course at a great alti- 
tude, a few degrees W. of the zenith, and I believe among the stars of Gloire 
Frederici ; but I did not exactly note the place, as finding it had left a bright 
and beautiful, though short train, I endeavoured to turn the telescope upon 
it; but before I could succeed, the train had disappeared, and I then could 
not exactly identify its place. [This meteor is mentioned in the ‘ Times,’ 
in two letters, dated Barnstaple and Brixton Road.] 
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II. Meteors observed by Hrnry Lawson, Esq., F'.R.S. (assisted by T. CANE, 
Esq., and H. Apams, Esq.), at Hereford, during the November Epoch 
of 1841. Communicated by E. J. Lowe, Esq. 

oy. 11. From Noy. 12. From 
hm hm 
7 15 till 8h 35™ none seen. 293. 12 24 alt. 20° towards horizon in 

No. 253. 8 35 from Ursa Minor to Cygnus, a S. direction. 
with slight train. 294, 12 25 from Cassiopeia to Ursa 

254. 8 45 from Ursa Minor to Lyra. Minor. 
255. 8 55 between Pleiades and Ursa 295. 12 50 alt. 90°. 

Minor, with slight train. 296. 12 52=2nd mag. Between Cas- 
256. 8 57 passing down through Ursa tor and Great Bear. 

Major. 297. 13 10 alt. 400, from W. to S. 
257. 9 4Anear Polaris to the Great 2 Declining. Slight train. 

Bear. Soon became 298. 13 11 from zenith to Great Bear. 
cloudy. 299. 13 33 alt. 70° from N. to S. 

Nov. 12. : 300. 13.34 train of light, from Ursa 
258. 7 O from Cassiopeia towards Major to S. 

Polaris. Very faint. 301. 13 45 from Castor, downwards. 
259. 7 29 near Pleiades. 302. 13 46 from Capella to N.W. 
260. 7 30 from Cassiopeia to Ursa 303. 14 0 from Cassiopeia to N.E. 

Minor. Bright. 304. 14 8 from W. to Ii. through the 
261. 8 15 from Polaris. Pointers. 
262. 8 30 from E.to W. Small. 305. 14 17 from Great Bear towards W. 
263. 8 35 from W. to E. 306. 14 32 8° towards N. 
264. 8 36 from W.toE. Alt. 90°. 307. 14 40 from Pointers towards W. 
265. 8 37 from E.to W. Alt. 25°. 308. 14 45 from N.E.to N.W. Alt. 306. 
266. 8 40 =1st mag. from E. to W. 309. 14 45 from N.W. to W. Alt. 12°. 

Alt. 45°. Train of light, 310. 14 46, flashes in Ursa Major. 
267. 8 44 from E. to W. Small. Alt. 311. 15 1 from Orion downwards. 

40°. 312. 15 2 from Orion downwards. 
268. 9 Ofrom W.toN. Alt. 40°. 313..15 3 from alt. 40° in East down- 
269. 9 23 from E.toN. Alt. 30°. wards. 
270. 9 43 from E.to W. Alt. 30°. 314. 15 4 from E.to W. Alt. 30°. 
271. 9 48 from zenith to N. Alt. 40°. 315. 15 15 train of light. From Leo 
272. 9 54from E.to N. Alt. 60°. to Ursa Major. 
273. 10 0 from Cassiopeia to Polaris. 316. 15 16 crossed Orion to W. 
274. 10 1 from Ursa Minor to Ursa 317. 15 17 from Ursa Major to W. ho- 

Major. rizon. 
275. 10 2 from between Castor and 318. 15 17 from Ursa Major to W. ho- 

Pollux to Ursa Major. rizon (following the path 
276. 10 5 as bright as Vega from me- of the other). 

ridian. Alt. 15° down- 319. 15 18 from Orion downwards. 
wards to E. 320. 15 22 from Gemini, southwards. 

277.10 6 from near Pleiades to Cas- 321. 15 22 from E. to N. Alt. 20°. 
tor. Train of light. 

278. 10 15 from E.to S. Alt. 10°. 322. 15 25 from Leo downwards. 
279. 10 20 from W. to E. Alt. 20°. 323. 15 27 through Orion downwards. 
280. 10 40 from zenith to Castor. 324. 15 29 from N. to 8. through Ursa 
281. 10 44 from Rigel to Batelguex. Major. 
282. 10 45 from Pleiades to Castor. 325. 15 30 from Orion to Sirius. 
283. 10 45 from E. to W. as large as 326. 15 32 to W. Alt. 70°. 

Sirius. Of a bluish-green 327. 15 35 from Polaris, downwards, 
colour and with a train with train of light 
70° long. 328. 15 37 from E. to S. Alt. 10°. 

284. 10 48 from zenith to W. 329. 15 40 from zenith to Polaris- 
285. 10 49 from W. to E. Alt. 20°. 330. 15 45 from Sirius to §8.E. horizon. 
286. 10 54 from W. to E. Alt. 80°. 331. 16 2 from Castor. 
287. 12 0 from Pleiades to Castor. 332. 16 6. Alt. 20°. 
288. 12 | from Castor to Procyon. 333. 16 10 from zenith to W. Train of 
289.12 2from N.E.toS. Alt. 20°. light. 
290. 12 15 alt. 20° in S.E. moved to- 334. 16 10 from zenith to E. 

wards horizon. 335. 16 14 from Castor to E. 
291. 12 16 towards N.E. Alt. 25°. 336. 16 30 due E. Downwards from 
292, 12 21 from Great Bear to horizon. an alt. of 20°. 



191 

By M. Buuarp, B.A. 

H
S
E
R
 

R
E
E
D
 
S
E
S
E
 

E
P
 
R
E
F
 
S
E
P
N
E
E
T
 
E
S
 1 

-anhojDjv) 
S$ PIB[NG 

“AJ 
U2 Stoagzapy 

snowno 
psow 

ay7z fo mar4 

A CATALOGUE OF OBSERVATIONS OF LUMINOUS METEORS. 

=) Lo} I @ bow @ es a Fd Ss D ~~ = -) =~] S i~ ‘~ S$ s Lo | > ~ = a=) S 8 -Z2 x Do a sx Ss | — 

— 



192 REPORT—1852. 

Hour. Bright- | Velo- | Mean places for | Mean places for 
Apparent | ness and] city or 1840 of A. 1840 of B. 

Greenwich| Magnitude. | Colour. | Dura-}————j———__ 
Mean Time ‘ tion. | R.A. 

hm i s 
9 21 25 

11 34 53 
May 22/11 45 00/y Orionis 

4 |July 5/11 38 00\e Orionis 
5 6/11 34 00\2 Orionis 
6 | Aug. 12/10 00 53! Geminorum 

12|10 7 00/|Sirius x3 
12/10 14 50)a Orionis 
12|10 15 45/a Arietis 
12/10 21 00 

12/10 43 00|e Arietis . 
12/12 20 40|a Arietis 
12/12 24 00|¢ Arietis 
12/12 14 50|Sirius x6 
12/12 25 00/4 Pegasi 
12|12 38 00 |Sirius x8 
13/11 12 52|\y Pegasi 
13/12 53 00|Sirius—0'1 ... 
13|10 3 00|« Arietis 
13/11 53 00|Sirius x 2°5 ... 

13|12 18 00|é Pegasi 
13 | 12 23 4 Orionis 
15 |12 18 6B Orionis 
15 |12 31 B Orionis 
15 | 12 37 
15|12 45 B Pegasi «s+... 
15 | 12 49 B Orionis 
15 |12 49 Aldebaran 
15 |12 58 
15|138 11 

16/10 15 
19/10 27 
7 | 9°80 Sirius 
7| 9 33 00 \a star, 3rd mag.|White .. 

1l| 9 26 Sirius x 4 Blue 
11/10 21 Aldebaran 
11/10 22 Aldebaran 
22| 9 48 
94/11 53 
24/12 6 

1a9 19 
15 |10 17 
150 
15} 11 22 
15/11 35 
15} 11 52 Fl etal 
6|11 3 Sec|p oll 69 22 

10; 6 34 Aer eee 356 12 
13| 9 39 ionis ...... K 332 25 |~— 2 55 | 335 45 

75 00 |\— 3 338 | 66 39 
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Mean places for 
1840 of C. Place of Observation. 

Lat. 

450 59 46-6 

+50 59 46-6 
450 59 46-6 
449 26 29 

49 26 29 
+50 59 46-6 
450 59 46-6 
450 59 466 
450 59 466 
450 59 466 

450 59 
+50 59 
+50 59 
450 59 
+50 59 
450 59 
450 59 

42 54:7 |450 59 
+2 54:7. |4+50 59 
+2 54-7 |450 59 

42 54-7 
+2 54: 
42 
42 

4 

4 

4 

6: 
6: 
6° 
6: 

6° 
6: 
6: 
6- 
6: 
6: 
6: 
6: 
6: 
6° 

6- 
6: 
6- 

6 
6 
6 
6 
6 
6 
6 
6 
6 
6 

6 
6 
6 
6 
6 
6 
6 
6 ”) 
6 AVY 

4 

4 
4 
4 
4 
4 
4 
4 

4 
4 
4 
46: 
46: 
46- 
46° 
46° 
46° 
4 6 
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= () 

ei 
Train or sparks. Remarks. g & 

oO | Ff 

A most splendid meteor, giving light all}) 7 
over the country. 
noise. See fig. 4 

Explosion without 
as 

With a train of light 
and nebulous ball. 

Passing through a small Vb Ye 
Cirrocumulus. 

A very beautiful meteor, having a nebulous 
appearance, train of light. No. 16, alike. 
No. 14. See fig. 3 in Map. an 

Rather a brilliant object. 

aa 

C. Bulard, Esq. 

Here a rather curious phenomenon took 
place. When No. 27 was in C, No. 28 
vanished at C, fig. 10. 

|A beautiful meteor with train of light. 
\34. Seen in the field of telescope while ob- 

serving Neptune. The given places are for 
1800. 35. Train of light. 

37. This meteor has not been observed ex- 
cept the light which emanated from it 
from the zenith and which was very bril- 
liant indeed, and so intense was it that the 
observer thought it safer to take a shelter 
in-doors. ° 

= 

e 
This is the curious meteor of which a draw- 

ing is given in the Map. It showed a 
dark side, and then a bright one. See 
fig. 9. = 

oO 

Mr. Lowe’s MS. 

Cn a 
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— 

ern Witte < 

aise sa White ... 
arenes ‘|White ... 

Bright- | Velo- 
ness and | city or 

Mean places for Mean places for 
1840 of B. 

colour. | Dura- 
tion. 

1 
0: 

a Aldebaran...|Blue...... 0-5 
Reo tenet Blue......| 1:0 

behets Blae-.sc |e 
esr White 2-0 

caer Bldecscses| Ouse 
ahs set Blue......| 1:0 
iraaoiwcs Blue......| 2:0 
eouaine Blue......| . 1:0 

a Arietis «.....|Blue...... 0:5 

Seecse Blue......| 0:5 
hessicien Blué:c-<.-| EO 
oes Bluez<...|) cane 
eek anncs Blue....-.| 0°5 
Seawaseae Blue......| 0-5 
Sodenowa: Blue......| 1:0 
Pete's White 05 

sabia Blue......| 0:5 
none Blue......| 0°5 

becuse White . 05 
Reuceees Blue......| 2:0 

Be ree Blue.....-| 05 
gers Blue......| 2°0 
Savas Blue......| 0°5 
aint Blue......| 10 

padegsisa Byvessszec|) ew 
seas Blue......| 1:0 
Paste White 0-75 
Br cs Blue......| 05 

Ee Blue.. ...| 0°5 
see Blue......| 05 

een aieess Blue......| 1:0 

Raia Red. sues) se 

IZ. ..creeee Blue...... 05 

@ Lyre......-.- Blue...... 1:0 
Se Blue......| 0°75 

Sar hiiees, Blue......} 1°5 
coanes Blue......| 05 

Sewanee: Blue......| 1-0 

Leet Blue......| 05 
ence Red ......| 0°5 

— 9 20| 19 05 |—-12 4 
2000} 708| 24 
64 00 | 2000] 806 
1400| 2317| 4 
25 00 | 825 88 | 16 é 
34 46| 11 40| 26 
20 00 | 28 39| 14% 
1835 | 25 00| 129 
19 23| 514] 14 

33 27 | 5100} 26 
246) 1754 |— 3¢q 
9 30 | 195 00 74 

16 45 | 160 00| 124 
10 00 | 6930) l¢ 
23 56| 72 02| 23 
024 | 149 00| 01 

15 47 | 196 30} 14 
8 00 | 14400} 95 
115|18900| 4 

128 00 |+ 4 30 | 119 30 |+135 
92 00 [+23 16 | 87 1 |425 

White ...| 0:2 191 53 |+ 6 40 | 197 23 + 6) 

R.A. Decl. 

26 9 
38 45 
99 44| 59 36 
58 40 | 8 29 
83 10| 612 

332 6| 14 8 

15 35 | 30 34 
$510 |- 4 8 

126 29 | 12 45 
181 40 |= 9 16 

212 17| 7011 
124 55 14 44 
223 22 | 21 51 
189 23 6 

Bé Borealis. 3 Borea 

172) 11 4 29 
275 44 | 23 50 
274 51 2 } 
154 59 | 59 OC 
231 47 1 3& 

313 9 | 435 
253 33 | 42 4¢ 
277 53 | 31 3k 
290 20 1 
30 01 | 55 
13 31 | 49 
430| 42 

355 00 | 23 4 
857 45 | 14 4 
20 44 | 20 4 

155 88 | 58 4 
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E ee for Place of Observation. 

Train or sparks. Remarks. 

Observer. Reference. 
i R.A. Decl. |L. from G. Lat. | | | | 

° 4 m 8 fe} 

16 55 |42 54-7 [450 59 4 
22 00 |+2 547 |450 59 4 
62 33 |42 54-7 |450 59 4 
3 28 |-42 547 |450 59 4 

— 242 |42 547 |450 59 466 
5 25 |42 54:7 |450 59 466 

17 23 |+8 20:0 |+50 30 00 [Ascending slowly. 
9 44 |+8 20:0 |4+50 30 00 |A beautiful meteor with two successive fire- 

18 00 |+8 20-0 |+50 30 00 balls. | Explosion without noise. See 
+8 20:0 |+50 80 00 fig. 7, 10" 57™ 0°. Fig. 8, 104 57™ 48, 

6 
i Ascending slowly. 

6 pst ga 

SRESSS, 

oo i—) 

a Co 

Senos s Fl eal — al om eS BK 

| — or oo ~\ 

BB 

: 
ie 
J 

ifs 
i 
' 

66 32 |+8 20:0 |+50 30 00 
10 39 |+8 20:0 |+50 30 00 
17 29 |4+2 54-7 |150 59 466 
0 35 |+2 54:7 |4+50 59 46-6] - 

23 45 |+2 54:7 |4+50 59 46°6/This meteor passed exactly over the follow- 
ing stars. — 137 |4+2 547 |450 59 466 

+2 54:7 |450 59 466 
+2 54-7 |450 59 466 
42 54:7 |450 59 466 

46°6 

66 
6 

42 547 |450 59 

+2 54:7 |450 59 46: 
+2 547 |450 59 46: 
—4 29-97|4.49 26 29 
—4 22:97|449 26 29 
—4 22-97|449 26 29 
—4 22-27|4.49 26 29 
—4 22-27/449 26 29 
+2 547 |450 59 46 
+2 54:7 |450 59 46 
+2 547 |4+50 59 46 

+2 54-7 |450 59 46 
+2 547 |+50 59 46 |A fine meteor with train of light. 42 54-7 1450 59 46 
+42 54-7 |450 59 46 
+2 54-7 |450 59 46 
+2 54:7 |+50 59 46 
+2 54:7 |+50 59 46 
+2 54:7 |+50 59 46 |A beautiful meteor having the appearance 
+2 54:7 |+50 59 46 of a blue ball. +2 547 |450 59 46 

+2 547 |450 59 46 
+2 54-7 |450 59 46 
+2 547 |450 59 46 is 

oe Ss 

C. Bulard, Esq. Mr. Lowe’s MS. 

+2 54:7 |4+50 59 46 |A beautiful meteor, of ared colour, inclining 
+2 54:7 |+50 59 46 towards orange, perhaps on account of 
+2 54:7 |150 59 46 its proximity to the horizon. +2 54-7 |450 59 46 
+2 547 |450 59 46 
42 54-7 |450 59 46 
+2 54-7 -|450 59 46 

+2 547 |450 59 46 
+2 547 |450 59 46 
+2 54-7 |450 59 46 2 

, 

Cn 
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Hour. ; Velo- | Mean places for Mean places for 
* Apparent Bright: | ity or 1840 of A. 1840 of B. 

ate. Gr ‘ch! Magni ness and 
reenwic agnitude. | Colour Dura- 

Mean Time tio R.A. Decl. R.A. Decl. 

1851. |h m s 8 Pan k, 0 Ben| a Boas 
104| Feb. 21/12 20 00|Lyra............ Blue...... 05 178 10 |+ 7 30 | 170 00 |4 6 54 

21/13 8 30\Virgo ......... White ...| 0-5 144 00 |+26 45 | 188 50 |+26 52 
21/13 30 30/Virgo ......... White ...| 0-25 | 216 14 |+381 4 | 219 00 |+84 00 
22)13 30 30/|Sirius ......... Blue...... 05 175 13 |+15 28 | 163 27 |+17 00 
26) 8 58 30)\Aldebaran .../Red...... 15 196 37 |+41 00 | 191 40 |+34 24 

Mar. 24/13 56 30)|Lyra............ Blue...... 05 15 33 |+86 27 | 348 51 |4+83 29 
Apr. 19/10 30 30/Arcturus ...... Blues. 2.: 2-0 214 00 |+89 00 | 205 28 |+20 00 

19} 9 45 30 |Lyra............ Blue...... 10 128 54 |+18 13 | 127. 6 |+10 12 | 
22|10 47 30 |Lyra............ Blues... 05 227 6 |— 8 80 | 230 00 |— 8 5 
28) 9 40 30|Lyra............ Bluey..00: 05 180 00 |+ 2 40 | 170 32 |— 4 00 
28) 9 50 30)Regulus ...... White 0:25 | 185 24 |—14 30 | 181 00 |—15 00 
28) 9 55 30)Regulus ...... White ...| 0:25 | 184 00 |—16 00 | 180 00 |—20 00 
30) 11 40 30|Lyra............ Blue...... 05 263 00 |+ 4 40 | 259 00 |— 0 00 

July 21/10 40 30 |Lyra............ Blue......| 0-5 3 1 |+28 52 2 5 |+21 37 
21/11 23 46\Aldebaran ...j/Red...... 1:0 353 8 |+45 40 1 18 |+50 12 
21}11 28 40|Lyra............ Blue...... 05 348 14 |+26 50 | 354 56 |+31 30 
21/11 46 40|y Arietis ...... Blue...... 0:25 | 857 44 |4+46 59 2 30 |4+42 20 

21/11 49 10|y Arietis ...... Blue...... { 0:25 10 15 |+88 5] 12 20 |4+28 5 
21)11 56 25 |y Arietis ...... Blue...... 0:25 28 30 |+81 30] 380 5 |+25 11 
30/10 53 10|y Arietis ...... Blue...... 0:25 20 44 |+29 14 | 26 4 |4+28 50 
30)11 0 2/|Lyra............ Bine:..... 15 349 21 |+380 00 0 30 |+45 11 
30) 11 19 40|Sirius ......... Blue...... 0:25 | 840 25 |+23 40 | 342 20 |4+20 00 
30) 11 23 10|y Arietis ...... White 0:5 0 9 |+53 38 | 359 10 |4+52 10 
30) 11 53 10|Lyra............ Blue...... 0°5 857 14 |+45 11 9 58 |4+48 25 
30)11 56 25 |Lyra............ Blue...... 0:25 0 30 |4+29 00 2 34 |+30 38 
30/11 56 30|Sirius ......... Blue...... 05 6 40 |+59 15 | 350 15 |+66 21 
80}12 1 10|Lyra............ Blue...... 0:25 18 45 |+59 17 | 15 35 |459 32 

30/12 5 55 |\y Pegasi ...... Bines-6.0% 0:25 | 358 26 |+388 48 2 30 |+39 49 
30) 12 12 10 {Sirius x2...... Blue: .s 1:0 24 45 |448 15 | 35 00 |+52 18 

Aug. 3) 9 48 15 |Lyrax2 ...... Blue...... 05 333 40 |+29 18 | 338 24 |+25 00 
3/10 27 45|Lyrax2 ...... Blue...... 0:25 | 848 15 |+22 46 | 348 40 |415 50 
3/10 29 00|/Lyrax2 ...... Blue...... 0-25 22 3/447 4] 28 31 |+41 34) 
3/10 33 45 |Lyrax2 ...... Blue...... 0:25 | 846 5 |429 18 | 351 35 |4+382 50 
3/10 54 50|Lyra............ Blue...... 05 357 14 |4+ 4 24 | 2053] 58 24 
3/11 2 50|Lyra............ Blues..... 0:25 | 359 8 |+80 18 | 345 13 | 38 27 
3/11 14 30|Lyrax4 ...... Blue...... 0:5 10 00 |— 3 25 032|— 8 5 
3/11 22 20\Lyrax4 ...... Blues, 002 0:25 | 353 59 |4+28 41 | 348 41] 15 56) 

3/12 8 20\Lyrax4 ...... Blue...... 05 34 45 |4+ 7 85 | 27 15 3 20 
3/12 12 40|Lyrax4 ...... White ...] 0:5 5 36 |—10 35 0 38 |—15 17, 
3/12 16 10|Lyra—0:25 .../Blue...... 0:25 31 8 |4+11 00} 38440}; 11 15) 
3} 12 36 10 |Lyra—O-25 ...|Blue...... 0:25 36 5/4189 81 | 40 25 | 34 24 
3) 12 46 10 |Lyra—0-25 .../Blue...... 0:25 4 2\)-—138 6 1 38 |—18 24 
3/12 56 30|Sirius ......... Blue...... 05 80 57 |+17 23 | 27 9] 14 81) 
3) 12 59 30|Lyra..:......... Blue... 0:25 40 20 | 3710] 385 12]. 36 40) 
3/13 1 20/|Lyra............ Blue...... 0-5 538 4] 8252] 52 36| 27 40) 
3/13 14 20|Lyra............ Blue...... 0:25 56 4| 17 2)| 5629) 12 34% 
3/13 28 15 |Lyra............ Blue...... 1-0 43 31 | 2042] 4537) 19 7 

17| 9 44 30/|Lyyra............ Blue...... 05 257 14 | 43 27 5°37 | 48 45 | 
17/10 25 30|Lyra............ Buel sees 0-5 268 14| 16 40] 265 1 12 41 
17/10 36 30|Lyra............ Blue...... 0:25 | 262 17 1 19 | 257 46 |— 1 59 | 
17| 9 49 30|Lyra............ Blue...... 0:25 | 239 00 4 40 | 286 50 2 20) 
20; 9 50 1|Lyra............ Blue...... 10 17 40} 12 30] 2149] 16 37 
21;10 2 1 |Lyvra............ Blue...... 05 181 52| 57 00/176 54] 56 20) 

Sept. 3/13 26 30/Siriusx3....,./Blue...... 10 828] 4024} 1019] 26 50° 



Mean places for 
1840 of C. 

cA ° yf 

163 4 |4 4 29 
133 20 |425 5 
224 11 |436 30 
150 00 |-+16 00 
190 58 |4+28 25 

+77 00 
| | 195 00 |+ 5 00 

| 123 43 |— 1 37 
| 232 31 |— 9 31 
| 163 00 |—13 55 

| 178 00 |—18 00 
~| 178 00 |—22 00 

| 257 00 |— 7 00 
3 5 |+16 00 

oo a —) _— i) 

R.A. Decl. 
~~. 2 ee i 

} 

Place of Observation. 

L. fromG. 

Sr Or Sr &r oro Or ot 

i 

Lalas sree 

ANAS YVAN 

Lat. 

° / 

450 59 
450 59 
+50 59 
450 59 
450 59 
450 59 
450 59 

450 59 
450 59 
450 59 
450 59 
450 59 
450 59 
450 45 
450 45 
450 45 
450 45 

+50 45 
450 45 
450 45 
450 45 
450 45 
450 45 
450 45 
450 45 
450 45 
450 45 

450 45 
450 45 
450 45 
450 45 
450 45 
450 45 
450 45 
450 45 
450 45 
+50 45 

450 45 
+50 45 
450 45 
450 45 
450 45 
450 45 
450 45 
450 45 
450 45 
450 45 

450 45 
450 45 
450 45 
450 45 
450 45 
450 45 
450 45 

25 
25 
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Train or sparks. 

Train. 

Train of light. 

Train of light. 

Train of light. 

Train of light. 
Train of light. 
Train of light. 
Train of light. 
Train of light. 
Train of light. 
Train of light. 

Train of light. 

Train of light. 
Train of light. 
Train of light. 
Train of light. 

Train of light. 
Train of light. 
|Train of light. 
-|Train of light. 
|Train of light. 
Train of light. 
Train of light. 
Train of light. 
Train of light. 
Train of light. 

Remarks. 

197 

| Observer. | Reference. 

a i 

C. Bulard, Esq. 

yo 

Mr. Lowe’s MS 

(is ee ee SS eS eee 
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IV. Observations of Luminous Meteors, 1851-52. Com- 

Date! Hu Appearance or Brightness MWtain or aparks Velocity or 
te: snl magnitude. and colour. hsb duration. 

—————— ——— nnn nn nnn ae 

1851. | h m | 
July 4/11 16 30° |=twice 2 ......s0.ee. Orange - red,|Small separate balls. 3 secs., slowly; at ! 

the separate last vanished sud-j- 
| balls _ blue, 80.6 denly. || 
| very bright. QC) oF G00 

at ies Fd Jeegi%0 
came more 
purple. | 

2011 5 ......)=twice 4} ......... ealRedt esos ce Slight tail .......... Sandi He SEC. svcccactvecsc ca 

TUS0D ve. -s(As’a spark ieers.ot0e 5. Orange-red .../Slight tail ...........6+8 one [OPZISEC.  Cnescecess al 

29/10 36 ...... ‘Small, indistinct ...... WellOw:.-<se-7a0 Separate sparks .......++... O°5 sec. sesseseseseall 
10 39 ......|More than 1st mag..../Yellow. Less|/Separate sparks ............13 sec, ; slowly ...} 

than Istmag. 

Aug. 5/10 39 ......|. Sracaqetnesccieneccserencs =Ist mag. .../Train 25° long ............ Passed 1° 30’ above} 
7, 2° below , and 
Just below W Ur-) 
se Majoris. | 

PIO PB rates SIT ALLRepectaceubedeienas'e«|voucitecsace scene AG a Gparke. ,...0+0sla<e vesees[Mapidly seessyeees cul 
10) 8 23 ...... Large. ........ WW adseaatelsschivestoernescanlosuee= dees nOfevgss \oatenaa eespepalaees tetteeneeeeteneeas eal 

| 

22) 9 30 ...... Large ..... sesenaieescee| Sas SOCOM EO ..|Long tail .......... mod hans shee | esereeee iagsaweccececaa 
| 

ARTO BI va aseda|sesactnss doctcadcotererares =4th mag. ...|....... Sihetbecgeee ssssseveeeeees/Passed midway be i 
tween 2 Draconis} 
and a Urse Ma-| 
joris, through | 
Urse Majoris. | 

Sept. . 3/11" to 13" 
4| 9 40 ...... 
5] 9 40 ......)Small ..........:seeeseelenees Gr stnsle tiie s|naduac starts seg set's ane esas gata seaeeeneenecaeesengy 

Ue eee = 200 Mavrersecrsc.< fe LUG Satan yavecs. Continuous streak ...... oge|RADIG . 6. 00s000s<eeee 

10 25 .......= to Saturn ......... Orange - red. |Giving out stars .......... ..|Moved over 12° in 3} 
Brighter than secs. | 
Saturn. | 

10) 9G 3.0555 =3 times Venus in)/=4 times Ve-/Long continuous _ blue! sees. fied 
opposition. nus in oppo-| stream of light. | 

sition. Blue. | 

| 

P49) 15) cece: Verysmall,=7th mag./Colourless .,,|Continuous streak .........|Instantaneous ...... 

a egg O- 



= 

q A CATALOGUE OF OBSERVATIONS OF LUMINOUS METEORS. 199 
9 

‘municated by E. J. Lowe, Esq., F.R.A.8, F.G.S. 
eas 4 
ota 

| Direction or altitude. General remarks. Place. Observer. Reference, 

'|From y Lyrz through 6 Cygni,|Well-defined circu-|Highfield House |E. J. Lowe, Esq.|Mr. Lowe’s MS, 
| @Delphini to y Equulei. The) lar disc. The small 

meteor always equally large} circular append- 
and bright. ages kept vanish- 

, ing quickly, never 
remaining visible a 

4 distance of twice 
oa the diameter of the 
| . object. 
F ‘om near No. 6 Cassiopeiz tojIncreased from albid................ sts cacxcascceeeees Ibid. 

t 
H, 1 Camelopardi. Com-| point to 2 secs. 2. 

~ menced R.A. 23" 51", N.P.D. : 
_ 29°10’, ended at R.A. 12 15", 

N.P.D. 25° 15’. 
A Cassiopeize to 7 Persei. Com-|..........ssccecceeeeees hid sf0-49.-asecnes DAS Fossecenta tics Ibid. 

menced AR. 0212™, N.P.D. 
_ 40°,ended AR. 1527™, N.P.D. 
_ 37° 30’, 
From y to X Ophiuchi .........|......sesnee (wath Sager idee Reed Soesseet Tia ala A rae Ibid. 
From 41 Camelopardi to 39|Well-defined disc...|Ibid....,.,......... do) nt. teas eenns Ibid, 
_ Lyncis. 

eS a ee ee ee Darlington, Dur-|J. Graham, Esq. |Ibid, 
ham. 

3 Cephei to y Andromede ....|.........ccceeeeeeeeeees Highfield House|E. J. Lowe, Esq.|Ibid, 
¢ Urs Majoris to 42 Coma Be-|Seen through haze.|Ibid................ des eeestcoeeees Thid. 

renices. 
From E. to W., passing 10° S.E.|......-.0...ecceeeeeeeee Nottingham...... M. J. L. E. Du-|Ibid. 

of zenith. rand. 
Great Velocity .........,..:rseeeees Ae OEE eee Darlington, Dur-|J. Graham, Esq. |Ibid. 

ham. 

eee ..../Many falling stars .|Ibid................ Ls Beeeere prea ee {bid 
Ny nn. ah eeo veers covey e[ecadesnestecenvanpsisns’ it Rares ae [ds sete S38 Sopa Thid 
from zenith perpendic. eae 111 | Aas SS ee ee Highfield House|E. J. Lowe, Esq.| ‘Ibid. 
iN. W. Observatory. 
Fr under Atair perpendic.|Bright ............... | oyts PPPs eee ‘BN ae OP Ibid. 

wn. 
Downwards = 45°, passing 35’\Increased from alIbid................ TG eed Vibe owed 1 Ibid. 
__ above Saturn. point and disap- 
J peared at maxi- 
hee. mum brightness. 
from midway between 4 and »|Circular, well-de-|Observatory, TP aoa oe ease tae Ibid. 
Pane, passing aboveAAqui-| fined edge, in-| Beeston. 

lz through Serpentis, disap-| tensely blue. 
_ peared between y and ¢ Ophi- 

hia little above Z Serpentis. ; 
ion when first seen R.A.\Very many small |Ibid ............ ENN Os gee Sond anst.3 Ibid. 
h51™, N.P.D. 90° 20’; point, meteors. 
disappearance R.A.172 41", 
P.D. 92°58’. 
ugh ¢ Lyre, passing to N.|......:+eseeseeseteeeees Highfield House |Id. ...........+... Ibid. 
izontally. 
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Date. Hour. 

1851. | hm 
Sept. 14/10 20 

18*| 8 41 

18*| 8 55 

18*| 8 59 30° 

18*/ 9 40 eeenee 

18*| 9 41 

Pe eee eet eeenee 

Oct. 1) 8 20 ......)=2nd mag........0... suetaes Ronwbceeses 

Ulgoeesoteaessescl taceesasuectas ees OS oste nen ic Greener 
(fp ahi aa ==2nd Mag. ......00-... Bluish ......... 

8. 0. 23:.. = Ist mag. ..........6 Bie aectecneces 

UG) OND. .-.0. SAND MAG. oc .secressve|ecaseseesecse code 

WOME) OD) veneers WISHES cece siene ce senenl vent ave Sraseetee ss 

23}10 3 o..e0 EROS rae cescess crs Yellowish...... 

249) Ole eeeee SOFC MAG. svcviewieccess ING eae cis sees 
9 54 30° |= 2) at opposition ...|Faint blue 

10 3 ......| Very small .s....000005/0 mentwawwesecep eat 

# 

REPORT-—1852. 

Appearance and Brightness Pie f Velocity or 
magnitude. and colour. Tratiagr Synths, duration. 

Pere secseeeeeeeseeeees/CONtinuous Streak ........./Duration 3 sec...) = 3rd mag. «es. 

=Srd MQ. seo...eeeeee 

= Ist mag. ......... 

=Ist Mag. srasseeee 

=3rd mag. ......... 

= 3rd Mag. eoo-seeee 

Nearly 4 diam. eee 

Colourless 

Blue, brighter 
than Ist.mag. 

Blue wee eeteenees 

..\Continuous streak ....... Duration 1 sec. ...} 

Continuous streak ......... Duration 1°5 sec....|| 

Stream sees ve chaen'esseveue|MMOrNeCen penceee 

SELCAUI seeeete cas soeniesesteeede 

Asia spark 0: .cas<csscnccess 

Brain; Geis caseeomcsss vanes 

siRucantguedcasSeeee eee «o[2 SECS 

Pee eee eee ere Terre ere Teer e er) 

1 sec. ... PoePe eee PUOC PSEC COS er ee) eeeeeeeeee 
, 

* These five meteors gave a point of 



i Direction or altitude. General remarks. 

_|From 10° S. (and same level as) Appeared very di- 
| @ Lyre towards S. stinct at <45°; 

rapid. 
From # Cassiopeiz perpendic.|........0....cseceeeeees 
down. 

From 39 through 2 Pegasi....... Increased from a 
point, circular. 

|From & Draconis through 7 UY-|......00c...ccsseecseees 
| see Majoris. 

‘|Through ¢ Aquile perpendicu-|..............ccsseeeees 
larly down. 

{From 6 Vulpeculf perpendic.|..........ss.secseseeees 
| down through 9 Serpentis. 
RMD cece eras wes ol sablea sabia Several meteors .. 

|Below x Draconis over 5 Ursve|Almost as light as 
| Minoris, vanishing in the] day. 

head of the Lynx near No. 14. 
First seen R.A.18"8™, N.P.D. 
15° 40’, disappeared R.A. 
64 15™, N.P.D. 31°. 

Merce crac is. sce ecedeucoees Several small me- 
teors. 

(Down through « Cassiopeiz .. 
Through « Delphini, downwards 
Through « Cassiopeize 
Through Polaris 
From head of Draco towards 

Cygnus. “ 
Horizontal level but 2° E. of 

e« Andromede, perpendicular 
_ down inclining to S. 
Below a Cassiopeiz perpendic. 

down. 
Across from # Arietis under Pe-|.......... BAOtE USOREEE 

gasus, square at <25°. 
Moved horizontally from 3° N.j\An assemblage of 

and 3° lower than Saturn,| sparks, the whole 

seater cee teesceees 

Soe meee eseseeseneseesces 

Teese ee teen en ereesenee 

5 4 A CATALOGUE OF OBSERVATIONS OF LUMINOUS METEORS. 

moved towards N. Passed] mass being equal 
over 2° of space. to a 2nd mag.* 

\\Moved down at <25° towards/Auroral glare and) 
| N. from 1° above Cor. Caroli,} lightning. 

passing 15’ to N. of that star. 
Eee oiecacelpacacscctescccass Many meteors...... 
From under Cassiopeia hori-|Slow........., shaaehine 

zontally to @ Ursz Majoris. 
From S. downwards at < Of}.......sssesssseeeeees 
| 40°, passed 2° below '¢. 
eemately below « Pegasi,|/Space 4° ........+00 
_ perpendic. down. 

een a Pegasi and @ Andro-|.......00.csceeseneceees 
medze down. 

$ Pegasi tow Andromedae ......|...0:+sssssssscseeeeeees 

om B Cygni to ~ Aquile......J...ceecccceeseeeeeeeeeee 
From“ Aquile, incurved direc-/Small at first, gra- 
t tion towards 3 Tauri Ponia- dually increased 

to size 2 at op- 
position. 

Scheat to near Markab]....s..ssssseeesees vee 
egasi). 

divergence about R.A. 23" 15™, N.P.D..30°. 

Place. Observer. Reference. 

Highfield House |E. J. Lowe, Esq.|Mr. Lowe’s MS. 

Observatory, IGE; MeeCAeene Rane ca Ibid. 
Beeston. 

de aicescs<cssee Nid Siatents veveeciestaes Ibid. 

bid esac ssw heaes LG Ce ac eet Ee Ibid. 

IG ook ttn Le ee Ibid. 

HOC A ae Rn HOsgre tt eeete see Ibid. 
[ Esq. 

Highfield House |A. S. H. Lowe,|[bid. 
tc ae a UG en PRCeS css Ibid. 

Whidese sep seas azees HG io cconeeiecoeoseee Ibid, 

E. J. Lowe, oe Ibid. 
WG eer aoncaacecce: Ibid. 
UG Cae casecccd-ase Thid. 
WE Geoneecaoeasoae Ibid. 
LE aera aACA rior Ibid. 

ov Grane aenooranne TGs! aaweactengeasnit Ibid. 

MDidies, wereseeeeae Gey assescnotncpesh Tbid. 

Wa G Ee paeecener ace LUG Bees ess cacccne Ibid. 

Woy aeaeeaa ee come TO iie ences rates. Ibid. 

MDides cence sateen Id. - (Ibid. 

DDIM G see ak ancisesess Le Oe CeMREnnEe AaaC Ibid. 
Dbide vast cevsssee Wd) cctaveesaneatoee Ibid. 

Did ivee se cnpecuace Tires atusceksnen Ibid. 

CastleDonington|W. H. Leeson, |Ibid. 
Esq. 

Highfield House |A. S. H. Lowe,|Ibid. 
Esq. 

CastleDonington/W. H. Leeson,|Ibid. 
: Esq. 

Dido catae xs vee LG ecaeaaenanticece Ibid. 
Bbid teers. ssscenees RGB ievecentoreeatt Ibid. 

Wert Eeesanneconcctod 1G Bestraenrs seeeeeee(LDid. 
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: Appearance and Brightness : 
Date, Hour, magnitude. and colour. Trajaor sparks, duration. 

1851. |h m s 
Oct. 27/10 11 30,..|Small ......,..cooer.--(/Blue....... sin> veleives= Gou denveapaessne=teeee ayes |LISGGe dueneanen Cuan 

29] 8 58 30.../Very small ......eccssc|.secessneceeseeeee|oceseeree Seger ecg ceret seesseee-[Almost instantanes| 
: ous. } 

30} 8 25 ...... =to Saturn,.,......... Much brighter|Long tail of sparks .........]2 S€CS. sessesssrsevees 
than Saturn; 
orange. 

8 50 .,....,=2nd mag.,.......00e =8rd mag., |Continuous streak .........{1 sec.3 rapid sree 
yellow. | 

9 A veeeee}=Srd MAG. eserereres ..|Orange, =3°5|\Composed of many sepa-j2 secs.; slowly ... 
mag. rate sparks. ; 

Noy. 3] 5 32 ....../6 times size of Saturn|Pale orange,|Slight tail ,........-++.++++ 12 SECS. ...e00e 
and after 
15° move- 
ment turned 
bluish. 

lO 
The above is a sketch of it. | 

4) 5 30 ...... 2 size Of ( sseeeeeeeee(Orange and |No sparks ..,...sereseeeeee Several seconds ..4) 
prismatic. | 

11| 7 49 30... 

8 5 30... 

12) 7 56 ...... 
Li te ee 

14/10 45 ..,... 

REPORT—1852. 

Velocity or | 

Very bright ............ Much brighter|Leaving bright train, cu-|3-5 sees. ....esce0 J 
than Vega. | rious path, thus :— 4 

Small Preece ee Cee eC CO Cees eee e eer rere Titi i rere ere rere eee reer rs seeensee .-|0°5 sec, weeeeenee i 

Very small ...... sesconl ING 555.0.-0500-[ee ce sbiatane APereoryiccaer +++eee(Less than 1 sec. 
Ac SN AuEM tate nesenyen|adns'soneacr sess an=| ocdeeucedncnarsnepet sane manda Less than 1 sec. «« 

== 2G MAL riagss ens sess Brighter than|Sparks .......... nayiiise ine erste dG Glld tips 
2nd mag. ; { 
orange-réd. = 1 

=2nd Mag, ....00..00+0/ Saber cinsnt arene Train of light .....00+...5+.|scssvesgescsesescueane 
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General remarks. Place. Observer. Reference, Direction or altitude. 

—— ——+ ——> | $< 

fidwaybetween Vegaand Altair\...... seeeereeeseeesee++|Castle Donington|W. H. Leeson,|Mr. Lowe’s MS. 
to below Delphinus. Esq. 
‘om # to x Draconis...,,....... Aurora at the time.|Ibid....... Sab an'enal Ail gan ao 

‘om near 9 Draconis to about]........cseeceseees ++-«-(Obser”, Beeston |Id. ..........08... 
No, 76 Urs Majoris. First 

seen R.A. 12° 53’,N.P.D. 31°; 
| disappeared R,A. 12 32™, 
_N.P.D. 26° 20’. 
rom ¢ Andromede to 3 Piscium].........00-ssseeseeeees MBidaxanstanessessgs| ies ens deaureten see 

Brom No, 72 to ¢ Piscium ..,e0|s.,<sscsseseseeseeseeese[TDiG seeds eoseresyne 

E. J. Lowe, Esq.|[bid, 
and A. S. H. 
Lowe, Esq. 

From 13° S. of Marac; passed|Moved very slowly. Highfield House 
_ 8° S. of Arcturus; continued| Before starting in- 
visible to near horizon ; va-|creased from a point 
nished suddenly. to 4 times the sizeof 

, ; Saturn, moved 15°, 
and then increased 
to 6 times the size 0: 

‘om just N. of Jupiter fell down- 
ae at an angle of 55° towards 

horizon ; it disappeared very 
the horizon i in haze. The 
just set, a half ( , and much 

glare in the sky at the time. 
When first seen was about } } size 
of € and had confused edges, be- 
ing a mass of prismatic light; af- 

descending slowly for a time} 
he confused light disappeared, 

and it assumed the form of a well- 
defined orange ball, twicethe size 
») 4 , and intensely bright. The’ 

eor disappearedin thick mist. 
obably the luminosity which 

surrounded it was rendered invi- 

./; mile W.N.W.of|R. Enfield, Esq. |Ibid. 
Bramcote. 

me 

om ¢ Pegasi to 3° below Altair,|.++++++++esssereeeeeeees 
h brighter than Altair ; it 
became fainter, and moved 
horizontal direction some- 

t zigzag, then shot off more 
y towards 3 Poniatowski, 

De hich star it suddenly dis- 
ared, leaving a bright train. 
bove » Ursx Majoris to 1° peel UD Ges sn ctaabeseny dons 
elow that star. 
Ot Pegasi Bee PEPSI 500] vannvise an doweoteh seuwe 
“midway between y and f)........+...seeeeeeeeees i SRE COC REEEY ee 
ygni to near 6 Lyre. 

1 BA Persei through the Plei- 
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Appearance and Brightness Velocity or 
Trains or sparks. 

magnitude. and colour. duration. 

1851. | h m = 

Nov. 15] 6 18 ...... Smalls ity .seeseeens Yellow .........|Slight tail ..........esse.+..([mstantaneous ..... 

6 20)... Small .....sssececresecelsvene Seavwasee es teltice acectarateessces coseoesseees (Instantaneous ..... 
VG}96 758) s.2. Se Dees adem ses eontlanetanusekdoee sss WEBI) cadeegdecsevscenee erect or ZT BECRs sceccaccouaetie 

1 o Avtederwecs Small, thus :-— White .:....... Separate stars .......eeceee0e(¢ SEC. 3 Tapid .,..0d) 

Tee, 

Ana) caeaes Smale io ccetss ase pet vs| pesiecacans wesseees| NO) tall ssnconcscucssusonscrares Instantaneous ..... 
7 DOOM HSMAAML: eoraue ties ssqersaleascetnasesicateeleesees scenide cvecah teeeen eNO pone eee 

7 490 16.56: =tO Satur. sccseees22| REM. 62.6.0, .....[Continuous train left ...... 3 SECS. sesssessessead 
) 

17|10 50 ......,=to Rigel ............ Coloured, bril-/Slight sparks .......... Seacalrecsetes taecceeeescocas 
liancy of Rigel. i 

1810 8 ...... =Ist mag. .......6000 Red ......... vesINO tail... ssceseeesssneesecees|ennseeseseseseeeeen snes, 
i 

20)11 10 ......)}=3rd mag. .......... ..{Orange...... pec OPAUKSh oe fet paascscescncaneans 1 SEC. ......ccseeenmim 

11 13 ......|=3rd mag. .........+.-|Orange........./SParks ......... ee ee 

BO) Ge2G ec ccclesssccvsncereose Sevscettest =Ist mag. ...Jeseseeceee nedess en serseessesseses(Passed midway bel 
tween x and x Dra 
conis,and over ¢ Ur 
see Majoris. 

Dec. 1] 8 23 45° |=twice Saturn ..... .|Red and Separate sparks .........0 4 SECS. cecsceccnsneml 
orange. The following figures will | 

show its several appear- 
ances :— 

2411 4...... =3rd mag. .........-..,Orange........./Train of light left ....... -|Rapid, being in 
stantaneous. 

ZG Bit3\ eens =2nd TAQ. .:6065000000 Orange....... eal Dalle cogedcees scscceocsesstcecs}e SECO aeceeent sem 

2910 14 ....../=2nd mag... Yellow ....e0... Wail seca pt eae zat 800. “ssaeeosesse 

7 46 ......;Orange, outshone |......see..s.se0es Without a train .......... ..(InN.E. alt. 12°, an 
Mars. moved down t¢ 

wardsthe extremit 
of an auroral arch 
Its path formed 4 
angle of about 60 
with E. horizon. 1 
vanished when 1} 
above the uppé 
edge of the” arcl 
near its E.extrem: 
ty; at about 1™ late 
a very great chang 
occurred in the at 
rora,it becamevel 
active, verybrilliai 
streamers - | 
ring for 15™. 
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Direction or altitnde. General remarks. Place. Observer. Reference. 

: psy [NE SS NB CEE a | A 

From 7 Ursze Majoris perpendic.|........s.secssereeeeees Highfield House |E. J. Lowe, Esq.|Mr. Lowe’s MS. 

down. 
From @ Bootis perpendic. down]...........sessssecsreee 0 to De ey eee Tel otigeteld Sees arch Ibid. 
from 1° above Saturn horizon-\Moved over 20° ofjIbid.............++ Ndi. Gestaacts jeasetc Ibid. 

tally towards S. space. 
From immed’ above « Andro-|Ibid....... muah cane Wid sacseee eves eves LG inde. aienasianelss Ibid. 
medze,moved towards Atair, and 
ended when half-way tothat star. . 

From « Arietis to 2° E. of Saturn i 

Perpendic. down from midway 
_ between « and 6 Aurige. 
Fell upwards through 4, » and 
_& Draconis. 
erpendic. down from y Pegasi.|Lightning and au-|Ibid.............++- LG ne eodecaacisons: Ibid. 

rora borealis. 
4° N. of « Cygni towards hori-|....1....ssssesseeseees [bidevcsszeesetacere A.S.H.Lowe,Esq|Ibid. 

zon, passing S. of Vega. 
Per pend. down from midway|Moved over 23° ofjIbid................ E. J. Lowe, Esq.|Ibid. 
between » Urs Majoris & a| space. 
Bootis. 
erpendic. down from y Ursz|Moved over 3° of|Ibid............++ Th» ceocstanwteaes Ibid. 
Majoris. space. 

ogee uo c--.naahscrata|saeesdesreceoonsessscens Darlington, Dur-|J. Graham, Esq. |Ibid. 
ham. 

From « Ceti to # Eridani ...... First as a spark,|Obser. Beeston .|E. J. Lowe, Esq.|Ibid. 
then increased asa 
number of sparks, 
became less bright 
when passing near 
the star 35 Eri- 
dani, but increased 
againimmediately; 
moved slowly. ; 

© S. and 5° lower than Mars 5!.........ssseeeesseeeees Highfield House.|Id. ..........0044- Ibid. 
| moved down in direction of 

S. at an angle of 45°. 4 
Trom 5° below Pleiades, per-|....,.seesccsssssseceens ED ithe see ccens vies se Td. cececeeeseeees Ibid. 
pendic. down. 

from Polaris towards W. at an|....s....ssesseeeseeees Bid ioie ck Sct sesvat, Wa vayceatigni tes Ibid. 
angle of 45°. 4 
ery slow, moving over 3° in 5...........ceseceeeeeees Darlington, Dur-'J. Graham, Esq. |Ibid. 

| secs. ham. 
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Appearance and Brightness P Velocity or 
_ Date. Hour. magnitude. and colour. ieee. ihe ines Duration. 

1852. | hm 
Jan. 24/10 45 ...... =3rd mag. .ss:...0805. Colourless .../Long streak............00+.. Instantaneous ...... | 4 

10 45 15° |=2nd mag..........+65 Colourless ...|Streak :..sss..c..sceesseeeeee Instantaneous ...... 

25] 9 O i..eee Larger than Mars .../Yellow.........|Long train ............000e0 2 SECS. ..sseseseeeee ef ML 
one. Ueinga: Sd bocmeetocener. Sr Beecrsics =I; NACH sc|sssnnssaanccsseodace ret eee ences Descended perpen+| i 

dic. down in W. +) 
passed between 
& a Pegasi, about} 
2°nearer the lat 
ter star. 

BWO2 cadec|acceveies carccaresivecns> oc SMRETMARY os. |cocscconessissansasceasesearouese Passed 5° above 
Pegasi, and moved|# 
obliquely north-| 
ward, its path) 
forming an jangle} 
of about 20° with) 
horizon. It moved) 
over 4°very slowly; 
it made a stop and) 
partially disap-| 
peared before it 
finally vanished. 

Feb. 1/10 13 ...... Size of Mars ...... . |Orange......... Continuous train............ Slowly; duration 1 
sec. 

18)10 55 ...... Small, =3rd mag. ...!....s0...008 ease loeeuceveseences Wt seneccrc. sas Slowly ...060...e008 | 

PAN IONS YS aap oe SGT eerie Not so bright|No tail....... Wick icecnsesecs Duration 1-5 sec. J 
; as 2nd mag. 

DEIGOU DA Vales nhclcarcssstase- doesn herersen|esniasauee co obeypelitereise ceases RR bs savecanvees|eontanmennnenents ct : 

8 50) esas vba seusevetbosdeosen’ seas Viveebseveusleasszsecussss sisssbsebe Pe eer Pet eet Seneemm 

April 8/10 19 ...... Small scc.ceteeweces ees BORE a. Bie All ew ee sas Meche ach tase ewes temeneem Rapid 
9/9 39° seis Small ites le eeeviiess Ble Waites Train: csscucstexoe. tts .ueneee Rapid ....... 

12)10 40 ...... Sallie cocs cet ace cas ccclecco@e el Uescbscon|ecsocs cocnnasesecastassencceaqten|ss@ueueeamr rams 
WORDS) ccc. SINAN See e aiee cde bce sccal be ncvavesseckascc|baudessccstnqeenveceuderavensens Rapid ...... 
WZe AQ iecaces|SIWIAU  <ccvavccessncccune|Doncnsceesescbcits|dens scsarsiosesvanyachrahesusesesntl>apanmpaeanenans 

13)13 12 ...... =4th mag Blue.....cebeos- IT WO Sparks ...00....5-.se0000 Instantaneous ..... 
: 
/ 
. 

ES WAV cot 00 Pensa nares: Mellawish bed) |!.;..-.s00s0%--Fact oaaeesteaee T R60. onus. =. 20 
Brighter than 

21/10 45 ...... == ONO MMAR ssesss0ness6 Orange sae eeo Stream of light ............ Slowly ......00+.+08 - 

26) 9 40 ...... Sitalgeese eset e ee cnkc| cies csseces biscclevcsccasenovesspenebesedseenbacas|:cchegeammmnes ~osce 
ODO yea.aKs Sal eee aeeceweccrseuloecececcstercks ds |evwenatcocoesstsiuapbnsnseccevsses|-mcseeeeeenegs 7 

HO! 20 ... 04. Sti AUC renee ena ln bac onusos¥acua| to tesesven eaanercuereseauecke seals asegeateiedes 
May 10/11 0.25.8 Small COR eRe eee OHH en BETH R eee E EEE E HE SHEE EES H TE ee EHH ea EHH eas eS He ewasnl HEH EHTS SETH EEE ene eee 



A CATALOGUE OF OBSERVATIONS OF LUMINOUS METEORS. 207 

ie Direction or altitude. General remarks. Place Observer. Reference. 

from 4 between yand 6 Andro-].......:s.c.sccsecesuues Highfield House |E. J. Lowe, Esq.|Mr. Lowe’s MS. 
mede perpendic. down. 

From y Urse Majoris betweenl.................0.0206- WDids.vccvedsns esse 1s a ee renner tae Ibid. 
m and ¢ Ursz Majoris, nearly 

_ perpendic. down. 
From 4 to 1 Ursa Majoris ......)..........ccccceseseeees MDG sa se 4h cesene Ls SE aaa cee Oe Ibid. 
Asse Over 15° in 3 Secs. ......|....cccccecoscstescacese Darlington, Dur-|J. Graham, Esq. |Ibid. 

ham. 

MEMS leevinecscnaewhsasavoceeccdvalaccsssctsseenssventences Mbidis Socsks socal LUG Ue ae Ibid. 

wh 

From midway between @ and ¥)................00c0000 Highfield House|E. J. Lowe, Esq.|Ibid. 
Urs Majoris, fading away at Observatory. 

| about R.A. 13°30’,N.P.D. 44° 
|From 30° above 8.S.W, horizon]...... ESL Tbidsississsss.ceeve Td. vids tsiviveans Ibid 
| perpendic. down. 
From @ Ursze Majoris through ¢.....40......csceseeees TbIdsisiiiiicecns ea) (; Capen ery | 15) 

Ursz Minoris ; moved slowly 
towards « Cephei, fading when 
3° from that star. 

|Moved downwards, passing].........06.....cceees. Dbid:. dsaditisesss cllTd eee iwi Ibid. 
| slightly E. of Procyon. 
|A very large meteor reported a|..........cc0c.secs0eee. Thid..........cc00s Td. ccssbiivinitans Ibid 

being in N.; unluckily I was 
not observing at the moment. 

_ My brother saw the reflexion 
and registered it as a flash of 

_ lightning. 
From 3 Cephei towards Arcturus|...........0ccseceecs000 DDG. ixnaeahedihscut Ids. .onv tt ivewl v. {[bid. 
from 3 Hydree perpendic. downl...............cecceee0. Ibid. ‘ To vioas itt e¥ ...{Ubid 
MMMEEACEOSS  LCONIS  ..,......].....0ceeessceeerctenecs HTC Piers eee OP ie ee Ibid. 
I ana oc cc ese. |eseaeecean done dSeacéeas Dd types. eee 1G Seen eet a Ibid 
MRUMSNGA VICGINIS © .....-000...|sceccseeeeneesececccsaes Ide ee. osecee: [Ws Ea Spay areret Ibid. 
m Caput Medusz to < Bootis|Two spark meteors|Bath Observa- |Id. ............... Ibid 

side by side; moved] tory. 
very rapidly, appa- 
rently at no very 
great elevation. 

About 30’ above Mars; moved|Well-defined circu-|Mr. Lawson’s Id. ............... Ibid 
1° towards Pollux. lar disc. Observatory, 

Bath. 
from 3 Cassiopeiz towards W..,|..............seceee0ee. Highfield House |[d. ............... Ibid 

_ a Slight inclination. 
ynwards from 4 Virginis ...)...............ceeeeeee Tuts Hae aaa he eR tbe Ibid. 

SENEMOMECOUIS =... sctsc| teks ee. 12) fo Bi eae 113 baleen. Ibid 
OAT CYLATIED FERR Aneel Bailie ieee on Velie! MDGs sececb ca cae oui UG Ba ee ere cee: ae Tbid. 

pendic. down in N.N.W. ...}..........cseeccecueeeee DIG: eeseat ss csscae A.S.H.Lowe,Esq.| Ibid. 
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Appearance and Brightness Velocity or 
Date i, nighitnde, sett caton Traigggr sparks, Duration. 

1852. | hm 
July 3/10 30 ...... 6 times 2/, gradually|Pale blue......|Long streak......... paae ene Slowly, 8 secs. ... 

diminished in size. 

1210 47 30° |< at opp. .........]... afigdoa: vadeed we(Li@Lt & CLAM cs edecccabetaneses 2° SECS. .csccevsever 

NSINO 4G) See sielesorssecpeeacences ses Banas (OM Alas ca cee, che Retains cs aveeasegopeee wade cuman Horizontally from } 
through ¢ Ser- 
pentis. 

AES OP csdosieeses pecenmalee eras ahesarcen Small ....... Su Bcos bet ncecotcanrerpccuaacs ...../Through zenith 
from S.E. to N.W,| 

19/11 10 ......). ste piotiese trio ana aecices/et = Brilliant ..... ./Leaving a lengthened train|Fell parallel with 
milky way, pass- 
ing near # Cygni,) 
moving to E. 

VO) S9 15" 9) =—Andimap. ..2.-..sa0- Colourless_ ...Continuous streak ......... Slowly, 1-2 sec. ... 
M2 Geese. « SOU El DAR tae denses «ales Colourless ...\Continuous streak ......... 0°2 sec., rapid... 

22/11 59 57° |=3rd mag. ............ Colourless ,..|Continuous train...........+ O°2)SeCs«). 3.0c.ceeeam 
12 0 30...;=3rd mag. ...... +e+.+.(Colourless ...\Continuous train.........++ O°2 SEC. secreroevees 

23/11 45 ......=3rd mag. ..... Fgee0% Colourless .../Continuous train............ O-lesec......c0ere ae 

Aug. 5/10 32 p.m. |Bright........... conan Red. shisceiesses Wath, train ......scctieestes «neal euneeeeeeretone. ete 
10 43 ...... DMA eaaves awe tasoe ess |senaearpossst arias Faint train .........scccsecses Rapid... 022205. «2 

GTO RAS ihes news| MOLCON cc. ssidoetuerinsicas|armosienthiececanns|acnsensdosnsuiesincesttiogtecesbsctas| eemaetee see te aathen cams 
LOWSS scene MleheOtss 3, .-cndecesencs| ste vaca cess otences| aoe cavteesesoreasceee Spide ch ulelnwe| Seton Cagis ce erveae 4 

1011 5 ...... Wie IGI Seaeecice-occobococd - Pesieedecscassoad| unoceasedevsves «capecdusendses see) ndieaimeeanctmn ers a 
1D 9D 7 s2-|MebEOr: ...60.5 Seeweess BCOS-OnCOe Es CNEL HES ECO InDOLOSDEEr conaccrisstcc Jo|- stueRareBeseee eset 
PO eee seas MeCbeOL sce. svc ctuscesses|sccossascesensssua|soactinrresSensiuoepesaveveet tides] Witeeten neem ntetee am 
LUG astiod Metepreeeocastesre-r-|oeeeacace ssepsscas lseesiocieauslanesiassesniis< ine elenn| SONaaee ek ee team 
ML LO ethsas MIGTCOM ncescdetiessoeren|addeaess st atasasie Wathytraim -.s.ecdecscoccsune deen pirere peste sven % 
| ee IMCREOR. cot ideaseslncenctlacetoaaue das sovbae|seaus ca eas acisaeelzeaoe suds odes See Ree ee ee eee 

15| 9 52 ...... Meteor........ Racecar SalacGeleceveus ses asl sdieises sobs aia avin va ore etiee's aceite] Meeteee eee ware 

V. Observations of Luminous Meteors made at the Observatory, Stone 

1851. 
MIB. 0 LO] vvanaecerapabes hon vessccssescstahesetesisival souinudcecsas oasens| =e sin’. cpi enlace aden ofenmecems enacen Mneemametentten 

LON. Savecweduepea|seresesecdensacsaen ts ss IBIUC sen esses ITPA, cs secnslsectensene pee nes aeeeenaas aeetaner sone 

20/10 3 p.m. |Brighter than a star 
of the Ist mag. 

whee eernee 

medz to Markab. 

A train as long as twice the 
distance from « Andro- 

‘Slow; visible di 
ring 4 secs. 



QO 

SL Ty 

——..- 

! In an instant it changed its 
| course a second time, became 
as brilliant as at its first ap- 
_ pearance, fell in a direction 
| nearly perpendic. to horizon 
_ and disappeared midway be- 

|_ bling mass of light. 

‘rom < Herculis to } Corone 
Borealis. 

Direction or altitude, 

————$——— an =. 

Near ¢ Ursee Majoris, above x 
Draconis through Polaris to 
+Cephei. _Iil-defined trem- 

from y Cygni to a point 2° be- 
_ low Deneb, it then changed 
its course and proceeded about 
3° in horizontal direction, 
growing less and less bright, 

_ till at length scarcely visible. 

tween Deneb & @ Pegasi. 

BPPPP PS ese ssrercvessccrernrcccseseseee 

wee eee 

i 

meteors from N. to S. un- 
Cassiopeia. 

PEPER Rese recess ensnserseeeeesesevels 

General remarks. 

ee rere 

A CATALOGUE OF OBSERVATIONS OF LUMINOUS METEORS. 

Place. 

Near Dreux(Eure 
& Loire), France 

Castle Donington 

Hse -Pacadnna spare Highfield House |A. S. H. Lowe,|Ibid. 
Esq. 

OO ny Coneeee Did 0 cvsncsass Ed: rise: Seneae 3 Ibid 

Eisai piesisnan rece skrnaxuos UD eves eaeecc [Eo apes wos Eide 

[ Beeston. 
depdesiRa antes tens anit Observatory, E. J. Lowe, Esq.|Ibid 
Recreate Sues nae sa DIGS, Seba acaced Gs: cescvohess tena Ubids 
Ruisicsg Space sta ces Mbidaer <r. day ose! oll bidd 

bore ong SERRE CORCEERE Did tein n cia MUA savsoaednte- cb 

Rin asiistoane ovindaseweas 3 Mids. 3280 catcsou| Lend eactss acs tcce| bid 

SEA cL eP SerrReRt eee Highfield House |A. S. H. Lowe...|Ibid 
Bie Aelfeciiet vn sep sivue MBIG. sot ese secawdtUcieess aee.evec4| Did 
Meee es thts aed a MbiG eg peptides thats Rebeca bids 
meee earas. RCE paiper MDGS EO, otc 55: (LGa. anepmes chs occ hpide 

6 meteors in 9 : . atatites. LUG Saeed Boreppere LE tear ORCEe IEE Ibid. 

aereee te ae ERI iA spats” appa Nght. sill bid’ 

fs arage, Aylesbury, Bucks. Lat. 51° 47! 57!"-03, Long. 0° 52! 16'"35 W. 

Cee e eee e ee eeeees 

TORR eH eee eee 

209 

Observer. Reference. 

M. J. E. Durand|Mr. Lowe’s MS. 

Rev. J. B. Reade|Ibid. 

W. H. Leeson, 
Esq. 

eee e teers eeees 

and Vnt. Fasel, 
Esq. 
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Appearance and Brightness Velocity or 
Train or sparks. 

_ = magnitude. and colour. Duration. 

1851. | hm | 
Aug. 20/12 0 puma Joo... cccseecereessseses[essssceseersserseslecsccccececcscsseceencesseceecees|euneassesaseneneeanees % 

ZU OALO Wy: |< 225. .2--s0nueaeasesetest|ereremeasee erences MTPAIN  .nincseceses steseiertona se] Meee Mevastht betsy eee mm 
; 

i i oe ee i | — 

28 
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- 

‘ ~ Direction or altitude. Place. Observer. Reference. 

Went through the Pleiades Rey. J. B. Reade|E. J. Lowe’s MS. From a Lyra to # Coron Bo-|.........ssceesceseeeess i J. W. Eccles, Esq.|Ibid. 
| realis. 
From below @ Ursze Minoris to NAS fadecscnvsnbves Ibid. 

2° east of « Urs Majoris. 
From. Cassiopeia to a Andro-......sscecccccccseeesss i Rev. J. B. Reade|Ibid. 

medz. 
From Markab to a very short di- Train red and con- Vnt.Fasel,Esq.,&|Ibid. 

stance south. tinuous. Rey. J.B. Reade. 
rom ¢ Urs, Maj. to Mizar......|....cscccccosssesecseeee i Rey. J. B. Reade|Ibid. 
Brom a to 6 Cassiopeie ....,....|....ceeeececceceuccceuse i O. J. Grace, Esq.|Ibid. 
From Perseus to the Pleiades...|............sscseecseees i ....|H. Smith, Esq. .|Ibid. 
From H Urs. Maj. to x Bootis.|.........ccccecceeseeees id. O. J. Grace, Esq.|Ibid. 
Prom Cassiopeia to Polaris......|............ssseseseeees i Td. .sssereeeeees. Ibid. 
from. the square of Pegasus;}..........sssscccsseess ORO i cesecbec Rey. J. B. Reade|Ibid. 
from east to west. 

Phrough Corona Borealis, from].........00....0se.ce026 Tide ek Hs) levssceeiecnese Ibid. 
} E. to W. [Esq. 

.bove < Bootis from E. to W. . W. Whitbread,|Ibid. 
)Went through Aquarius due S. Rey. J. B. Reade|Ibid. 
from ¢ Urs. Maj. down to the Rds peas Ibid. 

| horizon. 
© below the Pleiades from E. Thies owe bua W. Whitbread,|Ibid. 
to W. Esq. 
from € Urse Majoris passing].............ss00000000. [lls G Bec aRareree ry ds eet Rie Ibid. 
through y, to 2° beyond it. 

from 4° below Corona borealis|.................ceeee0 MIE ee setae... Rev. J. B. Reade|Ibid. 
} to « Bootis. 
hrough Lyra from E. to W....|....0.....008 EDI eet hicss cave H. Smith, Esq. .|Ibid. 

rom # Urs. Min. to « Urs. Maj.|.........cccccseecueeses Lida att. 2.8 W. Eccles, Esq. .|Ibid. 
om =2° below & Serpentis,|..........cscceeeecesees Wbides-ssadetrcsee ../O. J. Grace, Esq.|Ibid. 

} passing between Z and « Urs, 
} Maj. to 2° below them. 
jrom E. to W., passing by Aylesbury ...... J. W. Eecles,|Ibid. 
) @ Herculis. Esq. 
§tom Sheat to 3 Cygni .........)...cccecscccesesssseeess Stone ........0... Rev. J. B. Reade|Ibid. 
#jrom below Polaris to half-way | Varts bass eee Tae ease sOrronr Sed Ibid. 
‘between Polaris and Perseus. 
rom a short distance west Of|............cceceescueee [Nests CoS 5 Sees J. W.  Eccles,|Ibid. 
= Bootis to near Cor. Caroli. Esq. 
Euan 6012 DrACONis.........00.|..00eecsesecessccoceeeee Hou Dee O. J. Grace, Esq.|Ibid. 

Rbideertt ate ds iveees.esves<aa( Lidl 
bids n.d Bk J. W. Eccles, Esq.|Ibid. 
DIGS. cospee aves Tds FREE ctsees Ibid. 
MbidsstscPscusesss H. Smith, Esq. .|Ibid. 
11) ea arn Ne ar wktcheecences Ibid. 
WDIGE SS dateasceey: J. W. Eccles, Esq.|[bid 

yades. 
half-way betwaen Alde- Ls 0 tt ee Rey. J. B. Reade|Ibid 

n and the Pleiades, and . 
elled about 3° towards 

e Pleiades. 
| about € Andromeda to Observatory...... Vnt. Fasel, Esq. |Ibid. 

° below 

gO B to y Andromedz ......|........ saxeadageguets vegeeseyeeee(J~ W. Eccles, Esq.|Ibid. 
Rev. C. Lowndes|Ibid. 

1 4° @bove to G Auriga: ...|......scccosssecegoesees i Rey. J. B. Reade|Ibid. 
om Capella to 6° due east. i Eels) weecosebeettss Ibid. 
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Appearance and Brightness : Velocity or 

Date. Hour. agnitude. a diealodtt Train or sparks. Duration. 

1851. | hm ‘ : 

Sept. 20/11 15 ...... Brd MAQ. ....cseeeeeeees Orange........- Long train .......seseeeseeee 3 secs. duration . 

11 43 p.m. |4th mag. .......sseeeee REG, ude, 40422: |seeneosamononaeameunbrdetersandne Rapid ....... weet 

21| 7 27 p.m. |3rd mag. ..........e0++ Whites 5 be odsdee| ovieceadeawenvecdentieh ste nenanere Rapid .......cs005 

7 27 p.m. |2nd mag. ........s-++++ BIW Geet acts S| .onacoencacmtandtenncsenna teehee Rapid ...csseeeee 

BU oes Ath Mag. ...csseeeeeenes Wie SS. see's | azn nein'e niente fe eater te ree Rapiderseseds.ccatmy 

9 Bus, ex PLGMIAAE fonder = vs eestnns Yellowish...... Wet t WANRRBRRAr ee saan h--5 Rapidins....4. smc 

Oat ats Ath NAG. Fence vayec- ose Orange......... IECAUD, | on srneno't <aleicdae ce oaks Rapid ....... i 

DAN TO AGUS ass As bright as @ Aquile.|Light blue ...)........:::sesssseseeesernrereres Very rapid ...... 

99| 7 31 «20: Athi mapas rercscsss se. White “.......<: IVAN: sca canceevaeonssnmeeet Moderate......... 

7 fas Re ANAWNAE scott acsscanses BW isos .0000<- IK AUN, o scisscsceen dee eueemecte Rapid .......s0e0+ 

7 42 30° |4th mag. ..........00e Bresette vycea  ebriincls senna natebtede eae hiaeee Rapid. «....0.és000 

7 55 p.m. |3rd mag. .......-+..+00 WEN OW ites secs |s0-c-a%e coesacnevnooupene age Moderate........ 

9 5 p.m. |3rd mag. ...........00+ WV GLO Mii einens-[esoweore races wee cecewaeneencete ns Rapid .........+5 

9 10 p.m. |3rd mag. ........-.226 VGLOW s desancis|omeacicee vatee-ceisth vanes naeaseemn Rapid ........é ‘ 

Oct. 2) 8 15 p.m. |As bright as Capella .| White .........)---::seseeesseescrseeseeneesenes Instantaneous .., 

5|9 14 p.m. {Much larger —and/Brilliant whitel........-..+s..-sse-sesseerersees Slow.:.2i) 000% at 

brighter than Ca- 
pella. 

14| 7 2 p.m. |3rd mag. when it be-/Blue...........feeeesesssreerenensseessreneneeees Rapid ...... veaval 

gan, and of the 6th 
when it ended. 

7 53 p.m. |2nd mag. ...........-.. Brilliant white|Beaded train ..............- Rapid ......... a 

15] 8 Bo pam, [o...cceceecceeenenseseees Plnes Bsc cews Short flash, no train ...... Rapid ....... ie 

8 10 p.m. |Ist mag. ........--.++4 LSJ 5 renee Long train .,.......0..ecenee SIOW......0000006 : 

9 2p.m. |3rd mag. ...........06+. WWI Pei acs nls pabiedcune Sateen ancoeareeneeeeem Moderate..,.... ‘| 

16| 6 47 p.m. |As bright as a star ofjBright orange.|Long train ........+.s00005 S]OW.....0e0008 | 

the Ist mag. ; it in- 
creased in size as it 
proceeded. 

7 10 p.m. |3rd mag. ...........+65 IWHIEG: (os feasictie | Seinctooss casas scare sian renee tae Rapid ..,...64 FH 

7 56 p.m. /4th mag. ........-..000s BUG SSi3.5 5505 lecnscoscencsaecandeiienese -aMaeee Rapid .......+. , 

BG Pam. Jocseeeccccceenscecaneeseaa[ereeesaneeceeaeens Instantaneous flash........-Jeccseseseeees Pry | 

9 7 p.m. |4th mag. ..........00e JWIIte iS,» v0.01 |sachscattanscdecn dene c euniasnee eg Moderate.....++ 

11 4 p.m. [3rd mag. .......:.0eeee Blue Aidhs «+s e0linadenashneeaneneeevilliceneisles tan Moderate...++4+ 
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Direction or altitude. General remarks. Place. Observer. Reference. 

From Capella, through Perseus,|The tail of the train| Hartwell ......... Rev. C. Lowndes|/E. J. Lowe’s MS. 
_ to Caput Meduse. was visiblefor se- 
} veral seconds af- 
} ter the meteor 

: had disappeared. 
From Algenib to ¢ Piscium ...|.........ssscesseecceees SHON és cctcdea es Vnt. Fasel, Esq. .|[bid. 
From 47 Andromede to « Tri-|This meteor started|Ibid................ H. Smith, Esq. .|I[bid. 

anguli. a few seconds be- 
fore the follow- 
ing one. 

From Andromedz to X Arietis. Td235 see ee ae. Tbid. 
from @ Lyra to ¢ Cygni.........|.ccceesseccseeccecccees i ...|J. W. Eccles, Esq.|[bid. 
from « Cassiopeiz to y Andro- i Rey. J. B, Reade|{bid. 
_ medz. 
from a Andromede to @ Cas-|......ssccececcseceseuse Hartwell .:....... Rey. C. Lowndes|[bid. 
siopeiz. 

From «# Aquile to « Ophiuchi .|........0......8. ae Ree Stone cad). tees J. W. Eccles, Esq.|[bid. 
From x Cephei to 6 Urs. Min..|...........0..seccueceee PDiACe Ps, Saeasaslese O. J. Grace, Esq.|Ibid. 
hrough Pegasus, in a south-|..........ccescsessseese IDDIG se ssacevaenazae W. Carter ...... Ibid. 
eastern direction. ; 

Rey. J. B. Reade|[bid. 
3° through Lacerta from N.to S.|... i O. J. Grace, Esq.|[bid. 

H b. -taidelsep'eunes des Ibid. 
im 7 Camelopardalis ............ It only broke out,|Stone ....... .....,Rev. J. B. Reade|Ibid. 
ida and then vanished. 
‘rom 3° east of the moon, cross-|It appeared like the|Ibid................|, J. W. Eccles, Esq.|Ibid. 
-edthe moon, and went about| flame ofa candle. 
7° west of it. 
from Cassiopeia to 3 Cygni ...)..........ccseececneeees Ibid 

ough Aquarius from N. to S.|It was as bright asiIbid 
Jupiter when it 
ended. 

"rom ¢ Bootis to the horizon.|............cs0cceeeeees Aylesbury ...... Rev. J. B. Reade|Ibid. 
It started a little to the E. of 
 Bootis. 
om f Bootis down to the ho-|...........sceseesseeers EDIGs.ccecnseseaaes 1 Beeeare <chenceer Be Ibid. 
rizon. 

from a Arietis to @ Andromede|.................sse00ee Stone ............,J. W. Eccles, Esq.|[bid. 
from about 24 Lyncis, passed|The same meteorStone Observa-|Vnt. Fasel, Esq. .|[bid. 
| through 42 Urs. Maj.,and be-| was seen at Hart- tory. 
tween the Pointers; and va-|_ well by Rev. C. 

| nished in the middle of the Lowndes ; his ac- 
} trapezium, about 53°from the] count perfectly 
| little star above-named, 42. agrees with this. 
from « Arietis to S.E. horizon .|.....0....ccsesceceesee- Stone .....2.0... J. W. Eccles, Esq.|Ibid. 
from between a and « Aquilz|[t increased to 2nd\Ibid................ O. J. Grace, Esq.|Ibid. 
to the horizon. mag. 
4 the cluster in the sword of]........+......... eee PGs da etn cccocves Rev. J. B. Readel{bid. 
) Perseus. 
tarted from Algol, passed be-|............. paaeqee das DB eengcbisesiec ses Vnt. Fasel, Esq. .|Ibid. 

| tween a and 3 Persei, and va- 
| nished about 3° beyond y 
Persei. 
tom « Andromedz, and travel-|.......... same ts Ree USC nes eee BO is «sete nen 
Jed about 8°towards x Andro- 
‘mede. 

aed 
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Appearance and Brightness : Velocity or 
Date. Honr. magnitude. and colour. Traimer sparks. Duration. 

1851. | hm 
Oct. 17) 7 47 50° jst mag. ............... ellowWies5s occas] LE AiM\.. Zepdscodcar cecequa ree ada 

7 48 p.m. j3rd mag. .........ee00e- WELLOW «0.05.20 Ademasunsy  Egeavys.s'eveetevtucnsrs[EeeIUldes hen taseuneel 
7°50 p.m. 6th mag. ...:.......+.6. Red o.5.2. .susas ices + be4g- coxa. shve-sessnosse pe OACMAUE anv ecec as 
7 54 p.m. [3rd mag. .......0-++-5 White. *..55 dail svsaseua liye dagt -: abont+s eee aes 

8 Op.m. [5th mag. .............5 Red i354 cit deccolsapneapadeaas hte nne hs <gamte te Moderate .......s00 
8 17 p.m. [4th mag. ...........064. Mellow?’ :-;: -ats|Assphucs snetbenss kv as cece vad Moderate......... ae 
8 2) 30" list mae sos. ..s-.--ss- White 
8 24 p.m. [4th mag. ............... Yellow 
8124930" [2nd mag......i5;....... Blue 
8 26 p.m. |Ist mag. .............+ Red 

8 27 30...|1st mag. and as bright|Blue 
as @ Lyre. 

After it parted, that 
of the 2nd mag.was|Bright orange.|Train  .........ccsseeceeeseee .|Moderate.......0008 
that of the 4th was|Blue............ IPTAIN -c0sercasdess oun svveas+|MOderate ....sceeees 

8 35 p.m. [8rd mag. ..........0008 Bie is eiee ten NING varhicign Gal ceca ccpesuces Moderate....ss0++« 
SLO p.m, [Grd Mar ec ssccsrasaeses Mite ht DOG eats separa anes ta-Saeue tose ssaqesnae SIOW...cccceesseeeees 

9 25 p.m. [3rd mag. ............4+ BUC «5.22: 00543; |annesthconnene sss ducsashs+ enue 1d eeeeee 
Nov. 2! 7 1 p.m. /2nd mag................ IBYUG te daderas2|socasss.meesecsestracoetoreeiee 

7 2 p.m. |2nd mag. .............4. Le} hi Ge ck cope OOH BOSReECRCOEDEREO, Sacre ne Ly. 
a 2 14 en Nag vcencenes cn MBINC secercges cs 

4| 7 35 p.m. |3rd mag. ...........+05- Red it x. sarasaclldydeuddyeceacnyag@h-aecgas tec ipet ; 
20) 6 32 p.m. |3rd mag. ...........65 RING 5.5. oseeesse IN. xacaeSeeadsseceseovesce Repl mreaccieress 

. 

21) 6 45 p.m. |As large as Mars, with|Of the same 
a well-defined disc.} colour as 

Mars. 

22] 8 22 p.m. [8rd mag. ..........e000- Orange.........,JShort train .........ssseee. Id seeeus 

N.B. The above 89 meteors were observed within the space of three months and three days. From 
there have been many bright starry nights, on every one of which there has been a constant and car 

1852. é 
Aug. 3] 9 30 p.m. |Ist mag. and as bright|Light yellow .|Train ......s00.ssereeeseeeees 

as Jupiter. 

5/10 0 p.m. |2nd mag................ Reddish ...... il” srctectachenwraseemmeeee it mrs neta 

10 18 p.m. |3rd mag. ............06 NVellOWi...nene-. U1 ieee SHAE Seon ae acne © . 

15) 9 10 p.m. |2nd mag................ Whitish ...... Ill. .covconderecmmeneneenne Rapid ....c..+..amm 

9) 15 pan. lord makenesrtecss sre. Yellow......... ci Meme aa Beet (ah ip aAts Rapid. ........s0gm 

On the 10th August many meteors were seen between 9* 
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{ Direction or altitude. General remarks. Place. Observer. Reference. 
; S| | —— | —— 

from @ Bootis, went 5°, passing]......seccceccsseeseeees SHOHG 650k W. Whitbread,|E. J. Lowe’s MS, between y and 3 Bootis. Esq. 
from ~ Herculis to 6 Bootis :..|..... AL OsarSrnohos oo nc PDs; aesetecsess UG ieee ae ar aay fa Ibid. 
MPI TO)0 BOOtis ,.........ccccalsccsonercocsseessensssee WPIGsseocst oacess at 1s Lae Rec ee e Ibid. 
From y Lyre, and went in cir-liee.....ccsseeee PP Thidsisir devise. J. W. Eccles, Esq.|Ibid. 

cular form to o Herculis. [Esq. 
[PETE ee Ibid....... sosseeses]W. Whitbread, Ibid, 
MPM PEPANI | om ....cacce|sanseeeeseococenest ated LU FES er Boe ee I aes se seceeeey Bs Ibid. 
From « Lyre to y Draconis ...|..........ssesscseseeses 1G BRC rol Booerrc H. Smith, Esq....|Ibid. 
From # Herculis to 3 Bootis ...).........ccsececsesssses Ibid...... easctesees Rev. J. B. Reade|Ibid. 
wBrom y Pegasi to Z Cygni......|......scc..seseecescoees Tbids;. ccsasieeeves Vnt. Fasel, Esq. .|Ibid. 
Tt went 5°, running parallel with}...............ss0s00000 HOG Gaaaeret ated. Rev. J. B. Reade|[bid. 

@ and £ Draconis. 
om about 15° east of the sol-|Rev. J. B. ReadelIbid................ Vnt. Fasel, Esq. .|Ibid. 
stitial colure and 7° above «| saw the same me- 
Lyre; it went 4° towards} teor from a dif- 
N.W., then parted into two] ferent place, and 
Meteors, one of the 2nd and| the two descrip- 
the other of the 4th magni-| tions perfectly 
tude; they took a different] agree. 
direction,each leaving a train. 
That of the 2nd mag. went 

_to s Herculis, and that of the 
4th vanished at \ Herculis. 

From about « Cygni to « Lyre.|It appeared low ...|Ibid.......s......6 Rey. J. B. Reade|{bid. 
From 1° under Saturn, wentl............cescceseseee EDId wcssecdeerees as J.W. Eccles, Esq.|Ibid. 

about 14° from E. to W. 
From Polaris to 3 Auriga: ......|....cssesccsseseeeeeeees LING Been: Seaccace ol We erect es: Tbid. 
Hhrough Lacerta from S. to N.J|......seccccsesseesenees EDId ss ccecsdeascn-05 Vnt. Fasel, Esq. .|Ibid. 
From 6 Cygni to near @ Aquile]............ssscseeceeee Ibid deca codaetascee J.W.Eccles, Esq.|[bid. 
Through w Herculis from east}.........cccssescesesees Thidsssscessssceaes Rev. J. B. Reade|Ibid. 

to west. 
From Saturn to 6 Ceti ......cc.J.ccccccccccesecseetonees TDidseccssesissiiess J. W.Eccles, Esq.|[bid. 
From a little below Polaris to Z|..........cescescceeeees Ibid......cdé ses? .{Rev. J. B. Reade|Ibid. 

Urs. Maj. 
Passed up the field of the tele-|....... sordid svonte de sevef[DIds..eeeeee soscselEGs  casees deaddiees Ibid. 

less than half a second. It 
preceded v Herculis of the 
3rd mag., and its declination 
was the same as Brorsen’s 
comet. Hence its R.A.= 
15" 55™; its N.P.D. 43° 55’. 
ONAL f....5...24.<00| .cc0dsiddtabvedyelseeces [bidssssso.t2schenn [Ides ehh Ships Thid. 
atter end of November 1851 up to the beginning of August 1852, very few meteors were scen, although 00k out.—Vnr. Fast. 

from about 2° south of ¢ Aquilz,|,....... stecnasepeecess Stone ...+++.,,+se| Vint. Fasel, Esq. .|Ibid. 
‘and travelled about 10° in a 
_S.W. direction. . 
from 3 Urs. Maj. to very near|....sssee.seseeeee sevcee{ [DIG ccecessceeeeees Wd eens ...{[bid. Sor. Caroli. : 
rom « Cassiopeiz to half-way)..... bavdae dee ditch wave EDId.aveidticcssssys Nd, \ ccneewrdens sse-(Lbid. to Polaris. 

m about ¢ Delphini to »|.......6 «athe cach Ss oes MD ececcedscwss sce Ki BSE Rese hc Ibid. 
Aguile. 
tom 7 Pegasi, and travelled|...........ss0eseceeeees OU Shes doskcasscves HG Se Sces aman e, Ibid. 
about 13° in a southward di- 
rection. 

0° pam. immediately after a thunder-storm. 
ae 
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VI. Observations of Luminous Meteors, 1851-52. Com- 

Appearance and Brightness : : Velocity or 
Date. Hour. magnitude. and colour. Train or sparks. Duration. 

1850. | hm : 
Sept. 4} From _ |A vast number of lu-|Various mag-|............ssseesseecsseeceseees Various velocities, 

9 30 a.m. | minous bodies seen) nitudes,from but uniform. 
to through atelescope| 2” to 20” 

3 30 p.m. with discs. 
1851. 

May 2/10 0 p.m. |Circular illumination).......... edseceseleaends ROLE Asana ec Saweeetd Did not change 

22/10 15 p.m. 

olasaseseesasssoh 

June 1} 8 30 p.m. 

eeeeee 

in the clouds, about 
10° in diameter. 

Large and_ brilliant}/Somewhat in- 
meteor. creased in 

size&bright- 
ness, purple 
and green. 

Smaller andlessbright}..........+.... so 

Brilliant light =moon|Became green 
four days’ old. just before 

disappearing 
BLO WNAE: pesasaidese sess Gi bp Bn Sapp 
OLE MAL. ....c0c..s0000. RGM ecscnuicers 

>Sirius ...........+...|Bluish white . 

10 9 ......{Ist mag. ..e..seeee wehive |ieeenedteeeenes 9 
FS ee an 3rd mag. ...... an acavcdlecvoeesstees tes aoe 

Aug. 3)19 27 ......|Gradually dying away)......... wes cvanid 
and suddenly= Ist 

BO SDA ec 5c] 200 WA ates sae cena Rca naveesrenacser 
10 55 30* |4th mag. ....... aedewsen|teiecs sss paseeras 

11 26 ....../4th mag. ....... Cidesetalateaceernees boat 

9 57 p.m. [4th mag. ...........-. caf WRITE: .o8s030e 
5ILO 16 p.m. f..-..0e0e0 gsnsWemets .++...|Reddish, bril- 

liant. 
7| 9 40 p.m. |2nd mag. ...........08. Blue, very 

brilliant. 

11} From (MMCTE OS renertaraccocss|asececsses Anctince 

.|Continuous line of light...|1 Se. ......+0s. 

place, lasted about 
one minute. 

Tail or streak, lasted tWO)..ccacesesestscsece stout 
minutes. 

seelsaaaic ts dice ceeruees sessecee(Lell and dissipated 
at 10° alt. 

INO train’ ..7.<eems ace dogs: {RMADIG cxatheteboaweem 
INo train “.2....cs «ies soue nee Rapidl. csivcsecthbecan 

No train ...... deacveusteetted melnisin eines 0's oS aE 

INO train: \....0sddeua Songedad ees pees itineausee thea 
No train ...... deecacersecasauled vensuwsistoeeWaes Cuan 

weseaesite sais sckin seis ne aca saeiee ene ENC 

assteds Sédscccecdscstvedeeds SSccape REGsmeewye treme tame 

Evsuwecasded oon 2s sasesedes season] VERY EADLG) Geena 
Sostaaceteseguegsseeteues oc cvcesd| RAPIE eis: ovals ck owed 

Train of blue light, stopped|Slow.......++0se+eee 
several seconds in its 
progress, then proceeded } 

eee neeeceecenereseceseseess se see[eeeeeececeneweereceees! 
/ 
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_ municated by various Observers. 

_ 

Direction or altitude. General remarks. Place. Observer. Reference. 

in a continuous stream due E.|...cec.sseesceceetaseees South Mimms.../Rev. W. Read,|MS. See nas 
and W. about 18° in breadth. M.A. No. 1 

MEU E er ieiisisanaissuabseevencsucecses Entirely cloudy .,.|Ennore, India, 11/Correspondent to i Appendix, No. 
miles N. of} Dr. Buist. 
Madras 

nder a verandah, first Seen at}........secssesseseeeacs EDIGs Fo vcbeosaney dy ease yeuoe tre Ibid. 
alt. 75°, fell perpendicular to 

“horizon into the sea. 

MMMNUETL GS-1. toc caccecaczas,|hotaes scsccesessivecnens MDGs sw aauaeae Gees Td. ésecs Racceeaan Ibid. 

MEARE TOS. dvccccccocdoccctecaeeccevsese Rehatuatt Setar Calcutta, t.tcccces\hdes stisencsevesdee See Appendix, No. 
5. 

Beeb. alt. 25° to 15° ........0088 These two meteors|Rose Hill, near\Rev. J. Slatter...|MS. communicated 
msti., alt, 25° t0'45°......s00.0 wereseenthrough| Oxford. to Prof. Powell. 

hazy clouds, pur- 
; suing each other. 

a N.N.E., alt. 40°..... bbs baile: Communicated tol|Ibid............000. Wis asccesecaees .».|Lbid. 
me by a friend 
staying in ‘the 
house. 

hrough Ursa Major below B...|...+++.....scceseeeeeuee Thid.......sscee. LG BSS Sprorcobecceec” Ibid. 
PMAMGESOILEATIUS .:..0...0.0:|c0cece-cnsogacessonesere TDIG....,..02000000 Ges eroeArbecora ee Ibid. 
own on right of Milky Way,..|......cse.ssceecseeen eee PT t oh 6 ges eink cae 1 Bie Spe eeac crea ace Ibid. 

BME CA QUANTI: 5. a.m oennnes|sciesencssUnsesonsesvers LISTS eAgen Benner ee LIG ER Recectanant Reena Ibid. 
MRTG BOOLES 2... ..00...cconccaleconeccaseeeccstoceceore DIG osc .-dssereese dei weeds sesencetne Ibid. 
elow Delphin. through Anti-|...........s.ssscesesees Ibid.............08 HG BS AepaReeScerthte Ibid. 
nous. 
Brough Sagittarius .........0.ecscseeccceeesesreeeeee {EDI eseeeeeeeees Wn cevarwcusnaers Ibid. 
MEIC anes k sense vec ssees|s0edes canes deqpinssn scans i 
PEE ASSIOPCI As... cncoeeicceniea|-sorceocescreeesee ccs ens 
BNET one. cscs secs.|-esraseganee 
om centre of Pegasus tol. 
the rest. 
low Cassiopeia, || to rest ....Jecscce.ssseseencsssesees HDT a gs dears vat ss 1G eam Ara aa 2 Ibid. 

om « Pegasi,—-to rest With]........csceccessssesees DIGS cosiceevansie: Dee eves conensuseeee Ibid. 
t force. . 

om  Aquar. to between 2]......sereeseesccecerses Ebidsse> ces oaecenes LG BOD poate scan fee Ibid. 
and B Capric. 
ae Ursa Major ............06 Passed downwards.|St. Ives, Hunts..|J. King Watts...|Ibid. 

ow Ursa Major ............06. From N. to S....... Ubi wsesestesepanc LG Gs ee raguesece dec Ibid. 

BRIBES | cate ds..nsecsnreesee Passed to N. ...... [Lt Beane ee are oe Sap ack) Ibid. 

ic $ directions, 5 generally|Moon full; atmo-|Haverhill......... Mr. and Mrs. W.|/MS. communicated. 
towards S., 2 towards N. sphere hazy. Boreham. See diagram, App. 

No, 7. 
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Sept. 

18] 9 52 p.m. |Small ....see-eree seers ALE weette coos |nesenstas hceusocelenserees eerie 

19} 9 8 p.m. [Large .....-..ese secee{BIUISH ...cecccc[eceseeceeccececeseneeeeeasooeens 

20/10 25 p.m. |Large and brilliant ...|White ......... Beautiful sparks and bright|Slow.......++..+» vaag 

21) 9 23 p.m. |Srd mag. .....-.+-eeeee MEG asubso eee Rapid .. 

i Slow..... 

22| 9 35 p.m. |Large and beautiful . 

Velocity or 
Appearance and Duration. 

Brightness i 

magnitude. 
Train or sparks. 

and colour. 

wweeee |Z WAP « pce cwesnenerene 

eeveee| APIUUPILEL = cccvsseveses 

ccc be | MSU MAR. cocccctsccvceeefecscssccsoussocccs 

9 27 p.m. |Large and bright...... 
Very _ bright/Train continuous.........++- 

and _ white, 
increased un- 
til it disap- 

in 

brilliant. 

2| 7 30 pan. |An ill-defined lumi- Bright white,|.......csssesresesseennseeeeeeess 

nous patch or band, gradually in- 
longer diameter,| creased = in 
slightly-inclined. brightness, 

then decrea- 
sed and dis- 
appeared. 

eneeee 

seevee{/NTCCU LOLI soceseneesee 

aadcclcauwes ceeapysccevelscemetisiogans ones sebasuemssnwece=s| sb ues sale aes 

violet. 
Illumination |No explosion, disappeared|About 5 secs «4 

more than| suddenly, leaving no 

half moon,| track, except a whitish 

tinged with} trace at the upper part 

blue. of its course. 

19/11 Op.m.|Bright meteor, one- 
fifth full moon, star- 

Tee Re peared witho 
explosion. 

senseetetwomlereseseecsereacere 
avcleccosecccecsececvenel 

eeeeee Rapid eooeet err ee 
pevjecccecccnccspeosccieccvcsccessouesaas 

see ses 

* This day an immense meteor was 
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‘Direction or altitude. General remarks. Place. Observer. Reference. - 

a 

Seneath Polaris .......... isle 

through Perseus downward . 
through Ophiuchus above » . 
Phrough.Aquila above y 
through Capric., slanting down 
Jame as last, slightly curved .. 
through y Cor. Bor. from un- 
der Polaris. 

seeeee 

Beno ee erate tesa steno ees 

Selow Virgo to west .....ss.s008 
selow Ursa Major to west 
‘rom Ursa Major to west ...... 
assed the whole length of Ursa 
Major from ‘south to north, 

eee OO eer 

and in its progress rendered 
some of his stars invisible. 

down about 45° to S.W. 

Hrom near Polaris, passed Ursa 
re (see sketch in Appen- 

alt. 25° to alt. 20°. 

ll perpendicularly down, ap- 
}) parently into the sea. 

eee 

Cee eeeeeee Peon seeeeeee 

Oxford. 

OOP r reer Peery 

Pee Oe eee ewes rsssceeees 

Cee ever eeeeeeeret teens 

Passed S....ececsseee 
Exploded with a 

brilliant light. 

Near 

windows, also re- 
ported by Mr. 
Lowe. 

In a storm, accom-|Several 

eecerses 

Rey. J. Slatter... 

i 

MS. communicated 
to Prof. Powell. 

Ibid. 
Ibid. 
Ibid. 
Ibid. 
Ibid. 
Ibid. 

..|[bid. 
Ibid. 

vd bvwrtandina dithering tag mia Td hats eantibis. 
tu Idisiis..ee ..|Gamekeeper a5 
To the W. of UrsalIbid...........0048. Td; ; scasaeved...s.. 

Major. ; 
a little north of zenithl........... Ga eqats Boake Caleutta ...... ...|Correspondentto 

Dr. Buist. 

Farnham,|Mr. G. W. Hewitt 
Surrey. 

om. ae to N.N.E., from|Altitudestakenfrom|Rose Hill,Oxford.|Seen by some of 
Mr. Slatter’s 
family. 

places|Several commu- 

© below Cor. Bor. from near]......ceccceccssseeeeees Rose Hill,Oxford.|Rev. J. Slatter...|Ibid. 
Polaris. 
om Lyra down to the west ...|....sssssecseseseees ..../St. Ives, Hunts. JJ. King Watts...|Ibid. 

RUAN: GOT! .c.svcndecpenec|svacessttsvcseneoeca ....{Garsington, near|Rev. T. Master-|Verbal communica- 
Oxford. man. tion to Prof. 

A Powell. 

GWEESVewssessaciserccedseces Pe POLE Hea Beech cevececcch piney vesees[LDid. 

.|MS. communicated} 
to Prof. Powell. 

Ibid. 
Ibid. 
Ibid. 

Bombay Times, 
App. No. 4. 

MS. communicated 
to Prof. Powell, 
see App. No. 8. 

MS. communicated 
to Prof. Powell, 
from Rey. J. 
Slatter. 

Bombay Times. 
panied by arush-| near Bombay.| nicated to Dr.| See App. No. 6. 
ing sound and a Buist. 
noise as if of a 
falling mass. 

Gs we sesstesssseeseese (ose Hill near|Brother of Rey.|MS. communicated 
Oxford: J. Slatter. to Prof. Powell. 
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Appearance and Brightness : Velocity or 
Date. a. magnitude. and colour. sete: iea Duration. 

1851. | h m ' 
Nov. 4| 5 0 p.m. [Brilliant .........c00cee[escccceseeessenees Fell slowly towards the W.]........ er) 

in a curve concave to 1 
horizon. 

10 2:p.m. |Large ....sscsrssseeneee Ee ROE ne Arann | 
24/10 15 p.m. [Large ...........ceeeeee Purplish, bril- arya eae'e sve lelatetbiels Ge lee’ 

liant. 
25| 7 G a.m. [2nd mag..........00000 Pale yellow jane|¢sssb ens corpesensceewahoneeusens About 1 sec. «..... 

1852. 
Mar. 12] 9 28°...... rial setddeacsanchases WSS! Sah wicins| pesciean cen icemeiiesen asvcecaeacinnt Slow: diecstes.tec¥eced 

10) Sire. LAR BO  eosne aster senioaces White, bril-|Sparkling, and _ stopped|Slow.......... Neteaee 
liant twice in its progress. 

April 20/11 25 ...... Ist Mag. ......ceccsseee|sossecenaeeccecees|ecerteneeeneeesccsnensasseoessees|seceeeaneeees dol sdeoeeet 

Till 35 oe. Atl MQ. .....secesveecclesccnsveetececcacelenscescesassesensseeeseeesesceeselacsuasenege seeeeeebeooes 

% Capella % Capella 

T B + B 

A Auroral beam. 

% aloes aathie B C Course of meteor. 
Pst i! rt 

Mea Lie vulbd ss 
repeat 

me A 
Cc . 

TRUBS? £../4ER mega lanes adescesees)anasers sveesercer|sveseessoasecs cP assassevesensonceasea 
12 25 ..000. == JUPILEL. eens soceesacs White ....00... Fine sparks ¢ . 

May 14/10 33 30° |=Vega  .....+...00e00- White ......... Fine sparks % w seaees 

About 
July 12) 9 59 p.m.|Apparent diameter|Very _ bright,/Noted shape Moved towards the} | 

G.T. little inferior to full| ruddy  co- N. very rapidly.) ‘ 
moon. lour. tail pointing to south. | Duration of visi- 

bility about 2 secs) il 
13/10 0 p.m. |Larger than 2. As it/Bright orange-|Disappeared without sepa-|About 2 secs. ...+. 

(London fell brilliancy in-| red, chan-| ration; no explosion. 
time.) creased; then seem- gingto near- | 

ed to decrease and} lywhite,and ! 
again toincreasetill] then red 
disappearance. again. : Teil 

29) 9 45 p.m. |=2nd mag., but gra-|Bluish white .|,...scsesccssecssseeeereeceresneeleeeenes sabteeveccecevs of 
dually decreased till] . 
=5th. 

Aug. 3] 9 15 p.m. |At first like a smalll..... snecesbuceses For about 15° gradually|Train ...sesscsseseed | 
(G.m.T.) | star, intensely bright increased in magnitude, | 

became brilliant, though 
white (as if inflamed), 
=2 diam. of 9 when 
brightest, and continued 
through about 30°, when 
it suddenly resumed its 
first appearance (as if 
burnt out) and continued 
onward some distance 
further. 
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‘Direction or altitude. General remarks. Place. Observer. Reference. 

_—— | a et | 

Appeared first below and a little/Perhaps the same|St. John’s Lodge,|Miss G. R. Smyth|MS. communicated 
to the right of the moon, in} as one seen in| Stone, near to Prof. Powell. 
S.E.alt. Estimatedabout 35°.) Nottingham;vide| Aylesbury. 

Mr.Lowe’s Catal. 
From Polaris running northward].........ccccsssssseeees St. Ives, Hunts,.,|J. King Watts...|Ibid. 
Left of Ursa Major tc north ...)..ccecccesccseessseeeees Tid. ...sceveeseves RAW eouseseec, soe. Lbids 

Perpendicular down ............ Below Leo Minor .|/Huggate ......... Rey. T. Rankin .|Ibid. 

From the Pleiades to the north]........s......sseceeees St. Ives, Hunts. .|J. King Watts...|Ibid 
From Polaris to the N.W.......|.. migdilewseddeasneenevee Tbidesv......ceasee TG. *eosteceresssee.| EDIO. 

From Ursa Major to 2° N. of|During Aurora ...|Rose Hill, nearjRey. J. Slatter...|Ibid. 
| Mars. Oxford. 
[From Capella .........0+...0000.. 

[The meteor f fell downwards till apparently near 
the auroral haze, and then started aside into a wavy 
course, as if repulsed. + followed downwards unin- 
terruptedly. It was as if ¢ had been repulsed by 
similar electric force and exhausted it. See figure 
above. | 

pm Capella ....c....sssceseseees MDA sais sarceatoa sete EDD ics deisissweet Hey cseceesaccues tee Ibid. 
From 1° W. of Spica to Crater .|Ibid..........sesce008 TDid ee cv eae. Rds saettsdsaonee Tbid. 
From Spica to Crater, curvelIbid.............c0000: Heys Pr Seenney pacer: Tdsssenieas ate terse Ibid. 

curving upwards, intensely 
incandescent at the endof the 
curve, 

Altitude about. 30° above west/Seen at Glasgow,|Dunse, Wm. Stevenson .|Ibid. 
point of horizon. Helensburgh, Lat. 55° 47/N. 

Perth, &c. Long. 2° 23’W. 

‘Appeared in N.N.W. at alt. 20°|........sscee eneceeee -.(Carlisle. | SeenJJohn Carrick |Communicated to 
| fell nearly vertically or a little also 90 miles} Moore, Esq. Prof. Powell, 
| to E, W. of Carlisle. through Mr. Fa- 

raday. See App. 
No. 9. 

Path perpendicular to a line, .........ccsseecceeeees Victoria Park, |W. R. Birt, Esq.|MS. communicated 
joining Polaris and the Upper London. to Prof. Powell. 
Pointer ; greater part of course’ 
above that line, and thence 

_ down to horizon. 
m a Lyre to past B Scor-|About 2 secs., velo-|Oxford.......2.... Mr. G. A. Row-|Ibid. 

pionis. city uniform. ell. 
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Velocity or Appearance and Brightness 
Duration. pour. magnitude. and colour. 

Train or sparks. 

—— 

hm 4 
i] so OD e rene | Se LSb WOARi kk wixssncde| reveals cha gunineds (Cds esedegleswesegeasiees teeeeevas[envaneecesenessenenereed 

8] 9 40 p.m. [Small ....0.0c....se¢se9| WHILE cevecoses vacate vicsej. 2k. csanstist a Reine te 

9 42 p.m. SyAll a veatscbscserdvpa set WHACC) Si ss vaste lscacan Set eeneeeeeees eeereeceeeses Rapid sees eeceseseree 

9] From — [80 shooting stars ...|.sscscsssssesreeeslecnsnssrsenestteeerecessstenserss|eeeeesnteanannaneneneagal 

BO DS: wees 1 brilliant .,........00)...eeeeeeeseeeeeee(Path illuminated for 30 or 
, 40 secs. 

10 21 p.m. |Large ...... rapraena vas| VUueOte ters sres}anacs=sseacenasetesasn sosocenscs{ APLC: sccvenceeesverae 

10 30 p.m. |) Magnitudes full 1st|Mostly stellar |Almost all left a luminous|Velocity as usuall 
a down to 5th or 6th. train. noticed. Duration 

No. counted in 1’ to 5” or 6”, 
10 40 p.m.!j northern sky.. 9 

» = Ad os No. counted in 
11 5pm. southern sky.. 13 

ll a ee northern sky.. 12 

4 ee he oy No. counted in 
ll 45 p.m southern sky.. 14 

No. counted in 
7 eae northern sky.. 12} - y Night 

ld i No. counted in cloudy. 
0 35 am.*|{ Southern sky.. 18 —i78 

9 20 pam. (Large .......c..0-sss0e| Whitish red...|Drilliant .....ssdaspasasvonvaal us sdGriseeesivaalltadll 

11 12 pm. ae counted in 

9 22 p.m. [Small crcreesscseveseve] WHItE 2. cccvecloccesccescccsessconneseesseeceese(S1OWs ss sascssecenecneh 
9 47 p.m. [Large ..........sseccee-|Reddish ...... Many brilliant ‘sparks, and|slow. endl 

a train similar to arocket, h 
thus ; | 

n+ t 

Slee ee | 
9 53 p.m. [Small ........... seve WIG i. Se nm ac ow wee Sa Bl WeiS% acess 
9 59 p.m. |Small ....... arias sobee White ... + ~~ + Sa, SNR A eae 

ARs Cee ' 

10 1 p.m. |Large ....... ape eenonanc| NVIIEE Sips ecu Brilliant: ..0.c0sssesessoestose{AlaWWoee veide db te eed ae 
10 1 p.m,*|Large ......... seccreres| WIIG ccseseee.| Brilliant seesssseeeesesecerses|SlOWsssssesereeeeeenes 

* On this evening,|which was ver,y clear, many other meteojrs were visible be 
sides the above, chieflly in the field b|etween Polaris, Ursa Majo\r and Lyra, five of 
six being visible at thje same time, gioing in various directions. 

Many the whole even-|None particu-|........... FidecatversveedevvesceleoadaucsamWersdveneiaa 
ing, 17 in 20 mins.| larly _ bril- | 
(from 105 45™, to) liant. | 
11) 5™,) 
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Direction or altitude. General remarks. 

From near Cassiopeia towards| Velocity moderate, 
| N.N.E. Through 14°. 2 secs. 
We Mickacescsececscesss Reon carcerce From Ursa Minor . 

MURR E fAL csonasasssnaccs|Gdetccescccpis vedecec ane 

Poe eeeeC eee ee ees Creer ee eee rere ere ree 

Nearly all moved to S. or\The meteors were 
| S.S.W. In northern sky a| distributed over 
_ few moved to N.W. and E. all parts of the 

sky; the place 
from which they 
proceeded _ap- 
peared to be in 
the northern sky, 
somewhere  be- 
tween Perseus 
and the Pole, but 
this is uncertain. 

same time, thus : 

“at each 45°. facing S.E. 

Place. 

223 

Observer. Reference. 

—~—-——,. — 

Mr. G. A. Rowell/MS. communicated 
to Prof. Powell. 

St. Ives, Hunt-|J. King Watts,|Ibid. 
ingdonshire. Esq. 

TBId seer iteceseces es Lat eceakbwecvencse Ibid 
eeacerees 

St. Ives, Hunt- 
ingdonshire. 

Diunse: .cssevestes 

Il from E. to W. Downwards|From a  window|Oxford 

crossed each other’s path, 
and both shining at the 

seer eeennene 

Esq., and Mrs.) 11. 
W. W. Bore- 
ham. 

J. King Watts,|MS. communicated| 
Esq. to Prof. Powell. 

‘Wm. Stevenson |Ibid. 

(Esq. 
OO e eH eee E DEO b er eeesenereresseneseceee From « Cephei to St. Ives, Hunt- J. King Watts, Tbid. 

the S., then be- ingdonshire, 
came stationary 
several seconds 
and threw o 

j some largesparks 
before it expired. 

From Ursa Major. |Ibid....... dane Sanins Tae. veewes RP hee Ibid. 
MTT eset iv cccupssissesssoscene From a@ Lyre  |Ibids............60 | Bihepaneettenae ays Ibid. 
ES through Cygnus 

to zenith. 

SI ne ee From zenith to W. |Tbid............0.6 1G Bee ene »...|Lbid. 
et From Ursa Major|Ibid.,,...,.......+. LG Ee aac Poe Ibid. 

downwards. 

| ch manatees To Ursa Major ,../Ibid,.....,......068 Tides i siiecessces ,...(Lbid 
Dee ivcccdvenscee Peete ees eeneeeenes From Cygnus*. 

* * These two meteors 

Mr. G. A. Rowell|\Communicated to 
Prof. Powell. 
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Date. 

1852. 
Aug. 10 

Hour. 

hm 
From 

9 57 to 
10 57 

From 
10 0 to 
ui 0 

9 2p.m. 

9 8 p.m. 

9 18 p.m. 

9 27 p.m. 

9 27 30° 

9 28 p.m. Nearly as large as 1st}Commenced 

Appearance and 

REPORT—1852. 

Brightness 
Train or sparks, 

Velocity or 
magnitude. and colour. Duration. 

23 shooting stars ...|.. awecltaeekes aeiees Se ge aceh oeheah vailsdieasts Jaca laladalaes Manns, ae 

Numerous ; one large].........e0e..0e0 With long horizontal train|..... REPEC CEOS. 
Star. 

POCA EA dyes csosensusee| WiEte, NCTCH-|.x. 0c sedesccssevcenste seeeeeseeee(Obliquely — across 

Between 2nd and 3rd)...... iieecver ls a 
mag. 

2nd mag.......+ e+seee-(Bluish-white 

Small; Srd mag.....ocleccsersescccsveres 

Between 2nd and 3rd).......sseee.seeee 
mag. 

mag. star, 

sed rapidly in 
brilliancy un- 
til its extinc- 
tion. 

with consi- 
derable bril- 
lianey,which 
graduallydi-) 
minished as 
it proceed- 
ed, as if it 
were a long 
narrow cone 
of light, the 
base being 
first illumi- 
nated with 
great bril- 
liancy, and 
the apex ve- 
ry dim, as 
under. 

<2 

SS ee 

Colour _ bril- 
liant white, 
with silver 

greyish tinge. 

passed along. 

vanished. 

eee teem e rere eee e ee ee en aeneee 

Cassiopeia, about) 
half a degree N. 
of y. 

Obliquely towards 
the horizon, a lit- 
tle to E of y Pe- 
gasi: 

Slight scintillations as it|Shot from midway 
between Cassio- 
peia and Ursa) 
Major, towards, 
a Urse Majoris, 
where it became 
extinguished. | 

rateits Pia Meeks ca ceiceevinacescatee From Cassiopeia td 
B Pegasi. 

‘Slight train, which quickly|From Cassiopeia te : 
wards a Ursa 
Majoris, nearly) 
parallel to thé 
course of the stal 
seen by Mr. Hard) 
ing ; 

From Cassiopeia to 
wards Ursa Ma 
jor across f Cas) 
siopeiz. | 

4 
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Observer. Reference. 

W. W. Boreham,|MS. See Appendix, 
Esq. No. 11. 

Correspondent to|Ibid. 
Derby Mercury 

W. R. Birt, Esq.|Ibid. 

W. R. Birt, Esq.,|Ibid. 
and J. Hard- 
ing. 

J. Harding, Esq.|Ibid. 
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Appearance and Brightness Velocity or Train or sparks. 
Date. Hour. magnitude. and colour. Duration. | 

1852. | h m 
Aug 10) 9 34 p.m. |Small «.....+0-....s00s Bright ...00000+|,ccscssssesecessosocees soeeceees From below 6 & 

Ursz Minoris 
f Ursee Majoris 

Q 37 PM. |-cecsesereccrseseseneeeserslecescencnees sanblal ese O ese sanaheabaanisanessnaneane From Algz obliq 
ly toward the hi 
rizon. 

15| 9 5 p.m. |Small, brilliamt ......)......sssssseeeeeeleeeeeeeeee mateensdeasaee viscutuelauaeeesseacedsssehee q 

OSB eens Small, globular ...... Bright bluish-|...........sseesecseeeeeseene assc| eeodesteeees becca 
white. { 

Immediate- |Very similar .........|... eeeceeceeres Sclanseneen ss sdvadscesceucseaceuswel tenteannarsse< steam : 
ly after 
last. 

Ln | eee Light, =2nd mag....|.......sesseeseses|ee Gecaceccadswadescdsasecssscuadsltgteeesnt ss ceemenamm ‘ 

22) 7 44 p.m. |Nearly=half moon...|Brilliant clearLeft a train in its path .,.|Slow; several se- 
white light. conds. 

APPENDIX, 

Containing original details of various observations of Meteors communicated 
by the respective observers to Prof. Powell. ° 

No. 1.—It may be important for comparison to mention that in the Phil. 
Mag., Jan. 1839, will be found observations of 54 shooting stars, seen in the 
night of Noy. 12-13, 1838, at 109 York Street, Whitechapel, by W. R. Birt, 
Esq. 

No. 2.—Further particulars of the Meteor shower, April 19-20, 1851. 
(See last Report, App., Nos. 23, 24, 25, 29.) 

“ Meteors.—We have been favoured with the following from Madras on the 
subject of the shower of meteors visible all over India on the 19th or 20th 
of April. By a blunder of our own we mistook the Bombay date, and made 
it Saturday the 19th, when it ought to been Sunday the 20th; and on this 
night accordingly the shower was seen here, at Poona, and at Cawnpore. | 
With all these coincidences we came to the conclusion that our Kolapore — 
correspondent, who gave an account of them, had also mistaken-the date, and 
that there had been one shower only. As he makes no sign of recantation, 
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Direction or altitude. General remarks. Place. Observer. Reference. 

en re SS ae fe pene adn Victoria Park,|/W. R. Birt, Esq. |See Appendix, No. 
London. 10. 

NE gt RSs dsiSdiacs a dois v's se vvigsaad|spansbomeld gain. dblite de sore] LUA as bana canes cht sty ienteakpe Qe axen(LDIG 

hove 6 Cassiopeize to S.E. for|.......c...seescseeeeees POIs cc ee eee scenets 1s eet bie fateh ot Ibid. No. 12. 
above 3°. 

ugh Pegasus’ square ......|..sseseeesseeess saiSaeye Ibid .....+...4+ spades Jcpesevecceaass Ibid. 

°N. of B Cassiopeize towards|..........cs00sseesesen bide cede ieee Ci Bs Ee psec Ibid. 
Pole. 
m W. to E. with a slight]...............:c0see0e St. Ives, Hunt-/J. King Watts,|MS. Letter. 

curve, from near a Lyre to ingdonshire. Esq. 
beyond «@ Persei. 

we now come to the conclusion that there were two showers on two suc- 
cessive nights, bearing a very close resemblance to each other. The following 
description is one of the most copious and clear that we have met with; it is 
from the pen of one of the oldest and ablest of our observers in India:— 

*¢On the evening of Saturday the 19th of April, I was sitting in a 
_verandah of the Government House at Madras, facing to the eastward, from 
about 3 past 8 to Z past 10. From the height of the verandah I could see 
_ the sky to about an altitude of 60° or 65°, and about one-fourth of the horizon 
_ between north-east and south-east. During the period above stated I counted 
not less than forty meteors, of different magnitudes and brightness. The flight 
of the whole was from north and north-east to south and south-west. Some 
_ of them commenced their flight at a point of the heavens invisible to my eye, 

_ whilst others came into sight whilst on their career, from my left-hand. Some 
burned out (if I may use the expression) whilst visible, and others disap- 
peared whilst yet burning to my right-hand. I heard no explosions, though 
some of the largest left a bright streak or tail, the trace of which remained 
_ for several minutes. The greater part of the time it was brilliant moonlight, 
_ Which detracted greatly from the effect of the meteors. 

Me No. 3. (Continued from the same).—*‘ During the period between the 
&.- Q2 
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29th of April, 1851, and the 6th of May the atmosphere at Madras was com- 
pletely overcast with dense clouds. On the night of the 2nd of May (Friday), 
at 10 o’clock, there was every symptom of the subsequent gale. At the 
hour I state, I observed in the south-east quarter a very extensive circular 
illumination of the clouds, which continued for above a minute. The space 
in the clouds so lighted up might, I estimated, be about 10° in diameter, 
but owing to the dense state of the atmosphere and the lowness of the 
clouds, I saw nothing of the meteor, which doubtless covered the circular 
illumination. I infer that the meteor was flying towards me, that is, from 
south-east to north-west, because the shape of the illumination in the clouds 
did not vary. 

“¢QOn the night of the 22nd of this month, I was sitting, as is my wont, 
under an awning on the terrace of my bungalow at Ennore (11 miles north 
of Madras): I could see in altitude about 75°. About 3 past 10 o’clock, a 
very brilliant and large meteor came within the range of my sight, and fell 
apparently perpendicularly in the sea (Bay of Bengal). From the moment 
it became visible to me it rather increased into size and brilliancy than other- 
wise, and was in full blaze when it disappeared behind the sand-hills in front 
of my bungalow, which is not above a quarter of a mile from the sea-shore. 
The colour of this meteor, which seemed to be as large as an 84lb. shot (qu.), 
was bright purple and green mingled, and it left a luminous tail or streak, 
which did not wholly disappear for about two minutes. 

“« Last night (the 23rd) I saw another meteor in the same quarter, but 
neither of the dimensions nor brilliancy of that of the preceding night. The 
flight was from north-west to south-east, and it burned out before it had got 
within 10° of the horizon.—Ennore, 24th of May, 1851. 

“Our correspondent mentions.a very brilliant meteor seen from Madras 
some months since before sunset; it swept clean across the sky, and was so 
light and of such magnitude that it caused a glare over the landscape even at 
this early hour. This is the third meteor within the year that has been visible 
in daylight in India; that seen to explode on the 30th of November, 1850, 
near Bissunpore at 3 p.M.,—the stone was afterwards picked up ;—-and that 
seen near Beerbhoom at 9 p.M. on the 8th of January, 1851.” [See last Re- 
port. ]|—Bombay Times, June 4, 1851. 

No. 4.—‘ A correspondent of the Bengal Hurkaru, subscribing himself 
‘W. M.,’ gives the following interesting account of a meteor which he had ob- 
served on the night of the 19th of September :— 

«<¢ A splendid meteor burst over Calcutta last night about 11 P.m., and I 
send this notice to you that it may serve as a record of the event. On the 
13th, 14th, and 15th, the atmosphere was dry and its general movement from 
south-west, the lower clouds also moved from south to west, little wind and 
occasionally sultry and oppressive. On the 16th and 17th a storm or squall 
brewed in the south-east during the afternoon, but did not visit us. On the 
18th of September the clouds and atmosphere during the forenoon moved from 
south-west ; the weather dry and close. Between 3 and 5 p.M. nimbus clouds 
passed over quietly from north-west to east, with scarcely a breath of air. After 
5 p.M. the aspect of the sky was again dry. The chirping of the crickets was 
unusually loud, and the weather close and sultry. About 11 p.m. the sky was © 
clear, but the stars were not brilliant, and there was no wind, when a most 
splendid meteor lighted up in zenith or a little north of it, and shot down 
half-way to south a little west, illuminating the landscape as if the full or 
half-moon had suddenly appeared on high. The meteor was a bright ball of 
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light appearing to be of a size equal to one-fifth the area of the full moon: it 
was star-shaped, its light brilliant with a faint tinge of blue, but its light re- 
flected from surrounding objects had a green tinge even in the sky ; and in 
its progress there was a curdling appearance in the sky, about ten or fifteen 
degrees in advance of it, as if cirrus or fleecy clouds, very gauzy and thin, were 
retreating from it and crowding on each other, or more like a very thin and 
watery solution of white paint brushed over a smooth and polished surface 
and then invaded by the finger. The white particles fly from the finger with 
the repelled liquid, and form a white fleecy circle at a little distance all. round 
it. The meteor endured as long as a person would require to take five or 
six steps at a quick march and disappeared at once, from perfect brightness 
to nothing, leaving no apparent track where it was extinguished : but in the 
upper part of its course, a little south of zenith, there was a milky or phos- 
phorescent line, its thickness that of the little finger, and tapering towards the 
south ; and between its southern point and the spot where the meteor vanished, 
a clear space of some degrees without any evidence of a track. There was 
no appearance of an explosion, nor did I hear any sound. I am not quite 
certain of the hour, but I think the church clocks were chiming eleven a few 
minutes after the meteor disappeared. Shortly after a light southerly air 
sprung up, and during the night the temperature was low, approaching to 
cold.’”—Bombay Times, Oct. 3, 1851. 

No. 5.—“ On the Ist of June last, about 83 p.m., while there were clouds 
around, cirrostratus overhead, and moderatesouth-east wind blowing,a splendid 
meteor shot-from zenith towards south: it gave a light like that of the moon 
when it is four days old, and turned to a green star just before it disappeared. 
This meteor was preceded by four days of dry and sultry weather.”—Jbid. 

No. 6.—“ Some singular phzenomena occurred during the thunder-storm 
of Thursday evening, Sept. 25, 1851, which seem well-worthy of record. 
Exactly at a quarter past ten, when the thunder was at its loudest, the inha- 

bitants of the northern end of the Fort were alarmed with the sound as if of 
a large mass of something rushing violently through the air, the noise 
resembling that of a huge cannon-shot passing close by ; and immediately 

» afterwards a tremendous crash was heard, as if the mass had impinged on the 
ground or penetrated some of the buildings; nothing however could yester- 

day morning be discovered in the neighbourhood. The whole closely re- 
sembled what is mentioned as having occurred in Ross-shire in August 1849, 
when a huge mass of ice was found to have fallen. The rain was at this time 
falling so furiously, the night was so dark in the intervals between the 
flashes of lightning, and these last so bright and frequent, that a meteor of 
any size might have “swept unheeded by;” yet appearances look very much 
as if something of this sort had fallen, and we should recommend observers | 
to be on the outlook for the corpus delictimore than likely at the same 
time to have dropped into the sea. A tumbler half-full of water, on the side- 

- board of a house near the Mint, fell in two about seven in the evening, im- 
mediately after a vivid flash of lightning! We have it now before us; it is 
cut almost as clean asunder as if cloven with a knife. The storm abated 
somewhat after eleven, having apparently gone round to the west and south- 
west : half an hour after midnight it again got round to east, and several loud 
peals of thunder were heard; the lightning throughout was almost continued. 
Shortly after one all was tranquil again."— Bombay Times, Sept. 27. 

“ The Meteor.—The writer of the following most interesting notice has our 
grateful thanks ; we trust to hear further of the matter from the lighthouse, 
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or those on board the outer light-vessel. We have no doubt whatever that this 
was a meteor or fire-ball of large dimensions which has fallen into the sea :— 
‘It may be of interest to you, with reference to the notice in to-day’s paper 
of the storm on the night betwixt Thursday and Friday, to know that I was 
last evening informed by a seafaring friend of mine, who was, at the time the 
Times describes the rushing sound to have been heard, sitting on the deck of 
a vessel in harbour watching the storm, that he saw what appeared to be an 
immense mass or ball of electric fluid fall perpendicularly (as it were) into 
the sea, apparently near the outer light-vessel: the persons in charge of this 
craft may probably be able to afford further information.’ ”—Zbid. Sept. 29. 
“Some further particulars of the fall of the meteor which occurred during 

the thunder-storm of Thursday evening noticed in our two last issues, have 
since then been received. The mighty rushing sound and violent concussion 
perceived by hundreds of persons in the Fort, was so in exactly the same 
manner in Colaba, a mile to the southward,—at Ambrolie, two and a half miles + 
to the north-west,—as it was in the Roadstead, a mile to the eastward. All the 
parties between these two extremes of nearly four miles give exactly the same 
account of the matter. The sound was said to proceed from the northward as 
of that of a body passing right over head towards the south, and striking the 
ground at no great distance. As these phenomena are spoken of by all parties 
as nearly identical, the meteor must have passed when at its nearest at a di- 
stance of ten or twelve miles at least. We want more information on the sub- 
jeet; the smallest contributions will be acceptable: only one party who has 
communicated with us actually saw it rush through the air, and observed it 
fall near the outer light-ship.’—Jdzd. Sept. 30. 

“ The Meteor of last Thursday.—The following notice of the meteor of 
Thursday last, Sept. 25, closely corresponds with what has already reached us : 
had our correspondent been able to yive us anything like an exact idea of 
the interval which elapsed betwixt the fire-ball being seen and the sound being 
heard, we might have formed an estimate of the distance of the falling body, 
if the hissing spoken of was in reality the same as the rushing through the 
air described by other observers. We shall be happy to receive the further 
communication our correspondent promises us. ‘ My wife and I had been 
watching the lightning for some time at the door of our bungalow, but feel- 
ing very much fatigued, being an invalid, I retired to the sofa, and had scarcely 
done so when my wife called out that she saw a ball of fire fall into the sea 
in the vicinity of the outer light-ship. The heavens appeared to open at one 
spot, from which it descended. This took place between the hours of ten 
and eleven-p.m. Neither of us noticed at that time any peculiar noise, but 
at a later hour I said, Listen to the conflict going on amongst the elements: 
they seemed hissing one another for some moments. 1 recollect many 
years since, when residing at Sidmouth, on the coast of Devon, during a 
violent storm, a large ball of fire fell into the sea, illuminating the whole re- 
gion; but in those years little or no notice was taken of these things.’ ”— 
Ibid. Oct. 2. 

No. 7.—Meteors seen by Mr. and Mrs. W. W. Boreham, Aug. 11, 1851, 
from 10 to 11 o'clock. Right ascension of zenith 19 20™ to 20" 20™, 
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No. 8.—Diagrain of Mr. Hewitt’s meteor, Sept. 20, 1851. 
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No. 9.—Extract of a note from John Carrick Moore, Esq., Corswall, 
Stranraer, N.B. Addressed to Mr. Faraday. 

“On the evening of Tuesday, the 13th of July, 1852, I happened to observe 
a very brilliant meteor. I was walking on the bridge of Carlisle when it oc- 
curred. It resembled a large star, but certainly bigger than Jupiter, which 
was shining bright at the time. It was about N.W. or perhaps N.N.W., and 
seemed to fall vertically, or with a very slight inclination to the E. I guess 
the altitude when it first appeared to have been about 20° above the horizon. 
[I am aware that persons not in the habit of using instruments generally ex- 
aggerate altitudes; but still I do not think it could have been less.] The co- 
lour was a bright orange-red ; as it fell, the brilliancy increased ; it became 
nearly white, and then again a very bright red, and disappeared without di- 
viding. The night was still, there were no clouds, and not the slightest sound 
was perceptible. I do not think it could have been two seconds visible. It 
had scarcely disappeared, when the clock of Carlisle, set to railway, that is 
London time, struck 10. 

“J would mention a circumstance, which I thought I noticed, but in which, 
as the time was so short, I may be deceived. The meteor appeared after the 
brilliancy increased, suddenly to become dim, and then again to shine out in 
its greatest brightness, which was at the moment of its disappearance. It 
seemed so near, that I tried to mark the spot where it fell. Mr. Hyslop, the 
clergyman of Kirkcolm, tells me he also saw it on the shore of Loch Ryan, 
about 90 miles as the crow flies to the west; he expected it also to fall near 
him. Mr. H. tells me it seemed to him to fall with a considerable slope to the 
east. He did not observe the dimness after the first increase of brilliancy, 
which I have mentioned, and of which I feel rather confident ; the more so, 
that I did not expect it, and never heard of such being observed before.” 

No. 10.—Extract of a letter to Prof. Powell from W. R. Birt, Esq. 
“11a Wellington Street, Victoria Park, London, Aug. 11, 1852. 

“My dear Sir,—I have the honour to transmit to you the enclosed obser- 
vations of luminous meteors witnessed by myself and a friend, Mr. J. Hard- 
ing, last evening in the Victoria Park. The two classes of shooting stars are 
very apparent, viz. those stars that nerease in brilliancy during their progress, 
and those that decrease as they proceed. The first star seen by myself, at 
94 9™ p.m., is an instance of the first class, and that seen by Mr. Harding, at 
95 28™ p.m., is a fine instance of the second. The description by Mr. Harding 
appears to be very accurate: I regret I did not catch it, but the figure given 
well describes the appearance presented by the meteor seen on the evening 
of July 29th, an account of which I forwarded you. The paths of the whole 
of the stars now sent, if prolonged, meet in the constellation Camelopardalis, 
and may be regarded as confirmatory of the point of divergence being in this 
constellation at this period of the year....... The same feature which I noticed 
three years since was well brought out last evening, viz. the retrograde move- 
ment of the meteors towards the southern and eastern part of the heavens, 
and the direct movement of those in the northern and western,—confirmatory 
of the idea that the real movements of the meteors are of a planetary nature 
and opposed to the motion of the earth in its orbit, unless they should be com- 
paratively at rest as the earth passes through the group. 

‘“‘T have the honour to be, my dear Sir, 
“ Yours very respectfully, 

“ Rev. Professor Powell.” “W. R. Birt.” 



A CATALOGUE OF OBSERVATIONS OF LUMINOUS METEORS. 233 

No. 11.—Letter from Mr. W. W. Boreham to Prof. Powell, with diagrams 
of meteors. a 

“ Haverhill, Aug. 13, 1852. 
“ Dear Sir,—I enclose three diagrams of the approximate paths of 80 on 

Aug. 9, and 23 on Aug. 10. . 
“On the former evening I was assisted by Mrs. Boreham; on the 10th I 

observed alone, looking westward. 
“There was one very remarkably brilliant meteor at 10° 58™ on the 9th, 

the path of which was illuminated for 30 or 40 seconds (marked *). 
“ Trees interfered with my seeing it perfectly. 

“T am, dear Sir, yours most truly, 

“ Rev. Prof. Powell.” “Won. W. BorEHAM.” 

Fig. 1. 

North. 

West. | East. 

South. 

Aug. 9, 1852, from 10" 25™ to 10% 55" mean time. Right ascension of zenith 19" 40™ to 
204 10", 
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Fig. 2. 

North. 

South. 

Aug. 9, 1852, from 10" 55™ to 11" 30™ mean time. Right ascension of zenith 20" 10™ to 
Ob 45™, 

No. 12.—Note from W. R. Birt, Esq., to Prof Powell. 

“‘ Observations of Luminous Meteors seen at 114 Wellington Street, Vic- 
toria Park, London, by W. R. Birt. 

1852, Aug. 15, 9° 5™ p.m.—A very small luminous meteor passed just 
above ( Cassiopeie towards the south-east, its visible part less than half a de- 
gree ; it was very brilliant for its size, which was less than a star of the third 
magnitude. 

“©1852, Aug. 15, 9" 8™p.m.—A small globular meteor, between second and 
third magnitude, passed about midway between a Andromedz and (3 Pegasi; 
it appeared to describe a somewhat curved path, but very slightly so, within 
and nearly parallel to the sides of the square formed by a, ( and y Pegasi and 
a Andromede ; its motion was from the line joining a Andromedez and 6 Pe- 
gasi to that joining a and y Pegasi. 

“ Immediately afterwards another very similar meteor described a very 
similar and nearly parallel path about the same distance, east of a Andromede 
and a Pegasi, as the former star was west of them: both these meteors very 
closely resembled the falling stars designated b, No, 4 and 5, observed on the 
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Fig. 3 

North. 

South. 

Aug. 10, 1852, from 9» 57™ to 10°57™ mean time. Right ascension of zenith 19" 15™ to 
~ 208 15™. 

10th of August, 1849 (see Report, 1849, pp. 51, 52). The approximation 
of the parallelism of their paths clearly indicates them to have been two 
distinct bodies ; colour a bright bluish white. : 

« Aug. 15, 9* 10™ p.m.—A bright meteor fully of the second magnitude 
shot across the Milky Way about half a degree north of (3 Cassiopeiz towards 
Polaris. 
“Upon comparing the path of this star with that observed on August 10, 

‘9° 2™ p.m. (1852), it will -be found that their paths cross at rather a consider- 
able angle, the star of August 10 moving from Capella towards Cygnus, ~ 
which would be slightly erratic from the general direction of movement wit- 
nessed on that evening. The direction of the star seen this evening at 9" 14™, 
is considerably at variance with the motion of the other three, indicating that 
the body was certainly moving (¢. e. with its true motion) in a different di- 
rection.” 

No. 13.—Communication from the Rev. W. Read, M.A., to Professor 
Powell. 

“ Croydon, Surrey, Aug. 12, 1852. 

“J have the honour to transmit an account of a singular pheenomenon wit- 
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nessed by myself and my family on the morning of the 4th of September, 
1850. 

“JT was then residing at the Vicarage, South Mimms, Middlesex, in a 
situation peculiarly favourable for astronomical observation. 

“T had been engaged for several consecutive days in observing the planet 
Mercury during his approach to the sun; partly to test the accuracy of my 
power of observation by the calculations of the Nautical Almanack, but 
chiefly to remark how nearly I could trace the planet in his course to the sun, 
before he should be wholly lost in his rays. 

“For this purpose I used the most careful adjustments my instrument was 
capable of, and continued my observations without noticing anything peculiar. 

“When, however, on the morning of the 4th of September I was preparing 
my equatoreal before it was fixed on the planet, I observed, passing through 
the field of view, in a continuous stream, a great number of luminous bodies ; 
‘and I cannot more correctly describe the whole appearance, than by employ- 
ing the same language which I used when I communicated the circumstance 
to the Royal Astronomical Society, in the Monthly Notices of Dec. 13, 1850, 
and Dec. 12th, 1851. 

“ When I first saw them I was filled with surprise, and endeavoured to ac- 
count for the strange appearance by supposing that they were bodies floating 
in the atmosphere, such as the seeds of plants, as we are accustomed to wit- 
ness them in the open country about this season; but nothing was visible to 
the naked eye. 

“ The sky was perfectly cloudless ; and so serene was the atmosphere, that ~ 
there was not a breath of wind through the day, even so much as to cause 
any perceptible tremor of the instrument; and I subjected the luminous 
bodies to examination by all the eye-pieces and coloured glasses that were 
needful; but they bore every such examination just as the planets Mercury 
and Venus did, both of which were frequently looked at by me, for the pur- 
pose of comparison, during the day ; so that it was impossible I could resist 
the conclusion (much as I was early disposed to hesitate) that they were real 
celestial bodies moving in an orbit of their own, and far removed beyond the 
limits of our atmosphere. 

“ They continued passing, often in inconceivable numbers, from 3 past 9 
A.M., when I first saw them, almost without intermission, till about 5 past 3 
P.M., when they became fewer, passed at longer intervals, and then finally 
ceased. 

“‘ The bodies were all perfectly round, with about the brightness of Venus, 
as seen in the same field of view with them; and their light was white, or 
with a slight tinge of blue; and they appeared self-/uminous, as though they 
did not cross the sun’s disc; yet when seen near him they did not change 
their shape, or diminish in brightness. 

“They passed with different velocities, some slowly, and others with great 
rapidity ; and they were very various in size, some having a diameter, as nearly 
as I could estimate, about 2”, while others were approaching to 20". 

‘<I tried various powers upon them, and used both direct and diagonal eye- 
pieces; but with every one I employed they showed the same appearance, 
being as sharply defined as the planet Jupiter, without haze or spot, or in- 
equality of brightness. 

“T naturally anticipated some such appearance at night, but after > past 3 
I saw nothing peculiar, though I waited till 11 p.m. ; but have since been in- 
formed that at 3 past 11 (it is believed on the same night) a meteor of amazing 
brilliance and size, and passing in the same direction and about the same al- 
titude, was observed by Mr. Ballan of Wrotham Park, in the immediate 
neighbourhood of South Mimms. 
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“T repeated my observations the following morning, and then saw one such 
single body pass in the same direction as those of the preceding day. 

“They occupied a tolerably well-defined zone of about 18° in breadth ; 
and, though with some exceptions, their direction was due east and west. 
Their motion was perfectly uniform, so far as I was able to follow them with 
the instrument at liberty; and they were observed continuously by myself and 
members of my family, accustomed to the use of instruments, both by day 
and night. 

«‘ The telescope I employed on this occasion is one of 34 feet focal length, 
and 23 inches aperture, by Mr. Dollond, of faultless performance and mounted 
equatoreally by Mr. Jones of Charing Cross, the circles divided by Mr. 
Rothwell of London, and reading off to 5!'. 

“IT understand that a similar phenomenon has been witnessed by Mr. 
Cooper of Markree Castle, County of Sligo, though I have not communicated 
with that gentleman on the subject; but I take the opportunity of subjoining 
a portion of the contents of a letter to me from Charles B. Chalmers, Esq., 
F.R.A.S., now residing at Jugon, Cotes du Nord, France. 

“‘ He thus writes :—‘ About the latter end of the year 1849, I witnessed a 
phenomenon similar to that which you saw in September 1850, in every re- 
spect, excepting that I thought some of the bodies were elongated, though 
certainly the majority were globular; and their brightness appeared to me 
about equal to that of Venus, as seen at the same time. 

“‘<T was then residing at Weston-Super-Mare, in Somersetshire ; and the 
instrument with which I saw them was a 5-feet telescope, equatoreally 
mounted, in a fixed observatory. , 

_ “*T was engaged similarly to yourself in observing the planet Mercury; 
about 4 past 10 a.m. I was at first inclined to believe it must be the seed of 
some plants of the thistle nature floating in the air, but from my position that 
could not have been the case. 

“<« The wind on the day I observed the phenomenon was very slight; but 
such as it was it came from the sea. The bodies all appeared sharply defined, 
no feathery appearances that I could detect ; and I did not observe any differ- 
ence in their brightness during the time I observed them’. 

“ Mr. Chalmers, then, after offering some remarks on a communication 
made by Mr. Dawes to the Roy. Astron. Society’s Notice in April 1852, says, 
‘My impression certainly is that the phenomena observed by Mr. Dawes 
and myself were not similar, and I trust that future observers may throw a 
clear light on the subject; for though Mr. Dawes is a very high authority, 
he is not infallible’. 

“I feel it right, myself, to notice, that in the paper referred to by Mr. 
Chalmers, Mr. Dawes conceives an appearance which he saw to have been 
produced by seeds floating in the atmosphere. 

“ No one, I am sure, would doubt the correctness of his observations on 
such subjects; but, excepting in the season of the year, there is so little real 
similarity, that they cannot be parallel cases; and in his concluding observa- 
tion that ‘had such a dense shoal of bodies so brilliant as those described by . 
me, as seenin September, passed in the night, they would have sufficed to turn 
darkness into day;’ no doubt but that would have been the case, as it was 

_ in the phenomenon witnessed by Messrs. Olmsted and Palmer in America, 
as recorded by Capt. Smyth and Baron Humboldt. 

“In conclusion, I may be permitted to say to the British Association, that 
I had been, at the time my family and myself witnessed what I now commu- 
nicate, a careful observer with superior instruments for upwards of 28 years, 
but that I never saw such appearance before nor since that period. 

3 “ WittrAm Reap, M.A.” 
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No. 14.—Letter from Dr. Buist to Prof. Baden Powell, Oxford. 
“ Bombay, July 24, 1852. 

** Dear Sir,—I have done myself the pleasure of forwarding from time to 
time to your address copies of the ‘ Bombay Times,’ containing notices of 
meteors seen on the coast of India in the course of the year. I regret to say 
that the list is a poor one; whether it be the want of reapers or the barren- 
ness of the celestial field which has prevented more information being gathered, 
I shall not take upon myself to determine. I have been about as much out 
in the open air as usual, that is, I have driven home from office six miles every 
evening after dark, and so am likely to observe var unusual in the skies : 
this season I have absolutely seen nothing. 

“ One of the most extraordinary circumstances hitherto observed, is the 
length of time through which they are occasionally visible in one spot, when 
they must either be approaching or retiring from the earth in a line with the 
observer's eye. Another adverted to by Olmsted is the almost equally sur- 
prising train of light they occasionally leave behind them ; the most extraor- 
dinary case of which is that described in a recent number of the Journal of 
the Bengal Asiatic Society, by Professor Middleton. ‘I was awakened,’ 
says he, ‘ at four o’clock on the morning of the 4th of Sept., 1844, by my friend 
Mr. Williams, Head Master of the College, who remarked to me that some- 
thing remarkable had occurred towards the north, when a truly beautiful 
object presented itself, namely a delicate white arch of light, extending from 
about four degrees from the horizon on the west, to about seven on the east, 

its crown rising up to near the Pole star. It looked as if an even and rigid 
rod coated with phosphorus had been made to arch the sky in the manner 
described. It was seen under very favourable circumstances, also in so far 
as no trace of cloud was anywhere visible, the sky being at the time of that 
peculiar depth and transparency which is to be witnessed here during a break 
in the rains. The account which he gave of its first appearance was this :— 
a servant rushed into the house in great fright, declaring that the sky had split. 
He first saw he said an immense ball of fire pass from east to west, which left 
behind it the rent which had terrified him so much. During the time which I 
was able to observe the arch, about twenty minutes, it increased in curvature 
near the crown, which besides moved slowly through about two degrees to- 
wards the east. The dawn was now setting in, and the arch diminishing in 
absolute brightness, though still as well-defined as at first, and before it had 
ceased to be distinguishable it had shortened by several degrees, rushing away 
from the ends upwards.’ 

“JT sent to you last year an account of a meteor seen here on the 6th of 
November, 1850, a few minutes before seven o'clock. When first seen it was 
about 60° above the horizon, and was rushing towards the south. It tra- 
versed an arc of about 40°, when it exploded without noise, descending in a 
number of brilliant fragments towards the earth. It left a long stream of 
brilliant white light behind it, ten or twelve degrees in length, resembling the 
tail of a comet, and which was visible for full twenty minutes. Seen through a 
telescope it bore exactly the appearance of a comet, the nucleus, even after 
the explosion, and when nothing was visible to the naked eye, but the light 
appearing like a star of the second magnitude, surrounded by luminous va- 
pour or cloud. Captain Shortrede describes a meteor seen by him from Churla 
on April 11, 1842; it was from ten to twenty degrees in length, equally bright 
throughout, except at the upper’end, where it was rather faint. It continued 
of the same appearance and at the same place for two or three minutes, when 
it became fainter and fainter and then vanished. There are numberless 
instances in which similar things have been visible, but for shorter periods of 
time. I called your attention last year to the extraordinary shower of me- 



ON THE INFLUENCE OF SOLAR RADIATION ON PLANTS. 239 

teors seen on the 19th of March, 1851, at Shekarpoor, Bombay, Kholapoor, 
and Cawnpoor, over an area of nearly a thousand miles each way. I have 
now to bring to your notice the following remarkable facts in reference to 
fire-balls seen to fall during thunder-storms. 

‘“‘] have scarcely any hope that this will reach you in time for the Meet- 
ing of the Association, as this is our season of slow mails, It was not in my 
power to despatch it sooner, and the facts may be worth preserving though at 
present useless to you. 

‘“‘ We have had three instances this season of what seems to have been the 
fall of an aérolite during thunder-storms. On the 25th of September a violent 
explosion occurred in the air at Bombay, followed by a wild rushing sound 
overhead, heard at various points over an area of thirty miles in length and 
eight in breadth, followed by a severe conucssion, as if a heavy body had 
fallen, just before the occurrence of which a large fire-ball was seen plunging 
into the sea. On the 18th of March, during a violent thunder-storm near 
Dhutmah in the north-west provinces, at seven P.M., a thunderbolt, as it was 
called, was seen to fall and strike the ground, giving out in the course of the 
concussion a clear ringing sound like the crack of a rifle; there was no echo 
or reverberation at all like thunder. It appeared 150 yards from Choki, and 
resembled in its descent a huge ball of red-hot iron with a band of fire esti- 
mated at about thirty feet in length. On the 30th of April, about midnight, a 
violent explosion was heard during a storm of wind and rain at Kurrachee, 
resembling the discharge of a vast artillery battery, and about half a minute 
afterwards a meteor, partially obscured by the rain, but still distinct and visible, 
was seen descending into the sea. It is now well-established that in India at 
all events earthquakes are almost always accompanied by furious storms of 
thunder, lightning, wind and rain: it is difficult to trace the cause of coinci- 
dences so remarkable in the commotions of the earth and air, still more so to 
imagine any connection whatever betwixt the perturbations within the limits 
of our atmosphere and the movements of solid bodies entering it from re- 
gions beyond its boundaries; yet it is surely possible to suppose a thunder- 
storm propitious to the precipitation on the surface of the ground of bodies 
which might otherwise have passed on in their career.” 

On the Influence of the Solar Radiations on the Vital Powers of 
Plants growing under different Atmospheric conditions. By J. H. 
Guapstone, Ph.D. 

THERE are few subjects of experimental research in which such opposite 
statements have been made as on the mutual action of the atmosphere and 
the vegetable kingdom; even the apparently simple question as to whether 
plants increase or diminish the amount of oxygen in the air was long a matter 
of dispute. This arose partly from defective modes of analysing gases ; 
partly from experiments upon plants being made under circumstances very 
unfavourable to their healthy development; and partly also from variations 
in light having a great influence in modifying the functions of the vegetable 
world. The history of these discussions, in which many of the greatest 

_ philosophers of the day took part, is too long and too well known to need 
further notice here. When it was fully conceded that carbonic acid really is 
- 
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decomposed by the plant, it was natural enough that those who observed the 
wonderful powers of the chemical rays of the solar spectrum in reducing 
salts of silver and other substances, should refer the chemical changes taking 
place within the vegetable tissues to the same occult agency. But Dr. 
Daubeny, in an admirable investigation, published in the Philosophical 
Transactions for the year 1836, has shown by indisputable evidence that it 
is the luminous, and not the chemical or the calorific rays, which cause the 
decomposition of carbonic acid with emission of oxygen from the leaves, the 
formation of chlorophyl, the irritability of the Mimosa, the evolution of water, 
and indirectly at least the absorption of it by the roots. The colours of 
flowers are supposed by this author to depend also on the luminous rays; 
sunshine was found to act far more energetically than diffused daylight ; 
while no colouring effects were observed to be produced by any artificial 
illumination, not even by that afforded by incandescent lime. 

That portion of the inquiry requested by the British Association which 
devolved upon me, embraced a question not included in the investigations of 
the Oxford Professor, nor in those of any other experimentalist, as far as I 
am aware: I refer to the influence of various atmospheric conditions in 
conjunction with light. This circumstance necessitated the employment of 
closed vessels under whieh the plants should be grown; and glass, from its 
transparency, was not only the best but almost the sole article which could 
beemployed. Bell-shaped glasses were accordingly procured ; and they were 
made of various colours, in order that the different properties of the spectrum 
might be to a considerable extent separated. 

The blue glasses mentioned in this paper had each a capacity of about 690 
cubic inches. A smaller bell-glass of 172 inches capacity was also employed 
in an experiment not described on the present occasion. The yellow glasses 
had a capacity of 650 cubic inches; the red of 558; and those made of 
colourless glass of 740 cubic inches. The darkened glasses mentioned below 
were made by partially covering bell-jars with brown paper, thus excluding 
the light except such as passed through about one-eighth of the surface of 
the glass, and that on the side turned away from the window. Their cubic 
contents were 500 inches. Small colourless and yellow glasses were also 
procured, each having a capacity of 177 cubic inches. 

The blue glass employed is of so intense a colour, that it cuts off by far 
the greater portion of the luminous rays, but photographic paper showed that 
it admits the chemical rays freely ; it may also be considered as interfering 
much with the transmission of heat. The red glass, on the contrary, freely 
admits the calorific influence, but stops the chemical, whilst, like the blue, it 
diminishes greatly the luminous. The yellow again scarcely decreases the 
illuminating power of light, but almost destroys its chemical action. 

The place in which the experiments here described were conducted, was a 
room in a dwelling-house at Stockwell, in the neighbourhood of London. 
The glasses stood on a table close by the window, which had a S.S.E. aspect. 
No fire was ever lighted in the room, but it must have been a little warmer 
than the external atmosphere in the winter time on account of the vicinity of 
heated apartments. 

As preliminary experiments, merely the effect of these coloured glasses in 
accelerating or retarding the growth of various kinds of plants was tried. 

Hyacinths were chosen as samples of bulbous-rooted plants. They were 
all of the same description, purple in colour, as nearly as possible of the same 
size, healthy, and beginning to put forth a plumule and radicles. They were 
weighed, placed on the top of colourless glasses containing sufficient pure 
water just to touch the rootlets, and then covered with the large glass shades. 
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The experiments were started on Nov. 13th. In order to change the air, 
the shades were lifted off for a minute or two about every second night. 
Each plant grew healthily and flowered ; yet some differences were observed 
of a character which might fairly be attributed to the quality of the light. 
First, as to the rootlets. Under the colourless glass they grew abundantly ; 
under the blue glass they also grew abundantly and more rapidly ; under the 
red glass scarcely any rootlets were produced, and what there were never 
attained any considerable length ; while under the yellow glass they were few 
in number, but long. Secondly, as to the leaves and flower-stalk. Under 
the colourless glass they were put forth in process of time and grew healthily. 
No difference was noticeable under the blue; under the red long spreading 
leaves were put forth, that bent towards the light in a very marked manner, 
and the plant had an unhealthy appearance; while under the yellow glass 
short sturdy leaves and flower-stalks were produced. 

As to the flower itself, it began to open at about the same period in each 
instance, namely,— 

Under colourless glass, on Feb. 11th, or after 90 days. 
Under blue “3 » 10th, He 89 ,, 
Under red os 53 8th, ss Si Gs 

Under yellow 5 » 10th, ie 89 ,, 

There was no observable difference in the colour of the four flowers, not- 
withstanding the variety of tint under which they had been formed. The 
flower under the red glass was long and thin. Latterly they all suffered 
for want of room. 

On April 16th all the plants were removed from the water into which their 
rootlets dipped, dried in the air, and weighed. ; 

Primary weight of bulb. Weight of fully developed plant. 
Under colourless glass 1305 grs. 2118 grs. 
Under blue 3 1328 ,, 2026 5; 
Under red 3 1135 ,, 1386 ,, 
Under yellow 3 1299 ,, 1704 ,, 

showing an increase of — 

Under colourless glass, as 1000 : 1623 
Under blue 5 1000 : 1525 
Under red et 1000 : 1221 
Under yellow 9 10,0. 0 Raa ee I 3 

The greatest srowth therefore was in the plant exposed to all the influences 
of the solar ray. 

Cereals were also grown under the various glasses, a comparative experi- 
ment being made under a darkened shade. Access of air was permitted to 
the plants by the glasses being placed upon boards which were perforated 

_ with holes close together, and were raised about one-third of an inch from the 
table. No direct rays of light could enter, especially as the space under the 

_ boards was blocked up on the side nearest the window, and any diffused light 
finding access by the perforations had to pass through several folds of tarla- 
tane of the same colour as the glass shade itself. 

On Sept. 12th three grains of white wheat, sown in garden mould, to which 
a little stable manure was added, were placed under the various glasses. The 

_ wheat began to grow in a few days in each instance, one seed only under the 
red glass proving unproductive. They were watered as occasion required. 
In a week or two the plants under the darkened shades attained a consider- 

(1852. R 
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entered. No secondary leaves ever appeared, but each plant consisted of 
two long white leaves of about 9 inches in length, so thin and flaccid that 
they were unable to support themselves; and after thirty days they drooped 
entirely and became mouldy. The corn-plants under the other glasses grew 
more slowly, but put forth many leaves, attained a height of 10 or 12 inches, 
and remained healthy throughout the winter and spring. Those under the- 
yellow glass were the most sturdy in their growth; and those under the blue 
alone appeared thin and unhealthy. 

Mallow-seeds (Malope trifida) were sown in garden mould, and placed 
under the various glasses near the commencement of September, the arrange- 
ments being the same as in the preceding experiment. They began to grow 
after the lapse of a few weeks, first under the colourless glass, then under the 
blue, and afterwards under the red, yellow, and darkened glasses at about 
the same time, October 8th. Thin etiolated stalks, with only the first pair 
of leaves, and those badly developed, about 2 inches in length, were all that 
was produced under the darkened shade. In about a fortnight they died ; 
and in the middle of March some other seeds sprouted in a precisely similar 
manner. The mallows under the other glasses grew more healthily and sur- 
vived much longer, but in no instance did they arrive at maturity: the best 
plant was one that grew under the yellow light; it had sprouted in the early 
part of January and put forth many leaves, reaching the height of 5 inches. 
They grew worst perhaps under the blue glass. A self-sown Stellaria grew 
luxuriantly along with the mallows under the red, and a grass-plant under 
the yellow shade. 

In a paper read by my brother and myself before the Association last year, 
and published in the Philosophical Magazine for September 1851, we re- 
marked that plants kept in an unchanged atmosphere appear to enter into a 
sort of lethargic condition. An experiment was instituted for the purpose 
of ascertaining whether the alteration in light produced by coloured media 
made any marked variation in this matter; and as the pansy and Poa annua 
were the plants generally experimented on in our previous investigation, 
they were employed here likewise. Six pansies newly struck, which had 
taken good root and were vigorous, were planted in six flower-pots contain- 
ing good garden mould; and with each was also placed a grass-plant in 
flower. They were all set in trays filled with water to the depth of an inch, 
or thereabouts ; five were covered with the different descriptions of glass 
shades dipping into the water, so as to cut off all communication between 
the external and internal atmospheres; while one was freely exposed to all 
the changes of the surrounding air. The experiment was commenced on 
October 17th, and access of air was never permitted to the covered plants. 
The results under the glasses were very various, but how far they depended 
upon the character of the light or upon the peculiar atmospheric condition, 
could not be determined with any accuracy. One thing however was clear, 
that the plants survived much longer for being in an unchanged atmosphere. 
The pansy that was not covered by any shade was attacked with aphides 
eight weeks after the commencement of the experiment, and although these 
were washed off, it drooped before the end of December. The Poa also 
scarcely survived the winter. Under the colourless glass the plants remained 
healthy much longer ; the pansy was attacked by the forementioned insects 
at the commencement of December, but although it was necessarily impos- 
sible to remove the aphides without disarranging the experiment, the plant 
lived till March. The grass-plant grew very luxuriantly. A curious phe- 
nomenon was observed. As the air within the glass shade was perfectly still, 
the ripe seeds of the Poa did not fall from the flower-stalk, and through the 
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dampness of the atmosphere many of them which rested against the sides of 
the glass germinated and shot forth leaves, in some instances 3°5 inches long, 
and radicles of 1 inch in length. Under the blue shade the plants grew very 
tall. No aphides appeared, but mouldiness was observed: In March both 
plants were straggling and unhealthy; the grass-seeds never germinated ; 
and any portion that died quickly suffered decomposition. The plants ex- 
posed to the red light were healthy at first, and the grass grew luxuriantly ; 
but aphides appeared on the pansy in the middle of December, and at the 
commencement of the succeeding month it became sickly and drooped. The 
grass-plant also lost its healthy appearance during the spring: some of its 
seeds germinated. Under the yellow glass neither of the plants increased in 
size at first, but in the spring they grew, the grass attaining a very great 
length ; they maintained a strong and healthy appearance ; no insects showed 
themselves on the pansy, and the grass-seeds gave little indications of germi- 
nating. Some changes in the colour of the pansy’s leaves were observed to 
take place, but the grass remained of its proper green tint. The plants 
under the darkened shade soon became sickly. On December 11th the 
grass was found to be dead ; the pansy had grown tall, and turned decidedly 
towards the least darkened part of the shade; it was mouldy and ill-favoured, 
and on January 6th it drooped. 

Researches connected with the growth of plants must necessarily stretch 
over a considerable space of time. My object in detailing these experiments 
now is not to draw any general conclusions from them; I regard them as 
far too few and uncertain for that; but offer them to the Association as a 
sample of my preliminary attempts in this inquiry,—attempts which may 
indicate a line of fruitful investigation in future seasons. 

A Manual of Ethnological Inquiry ; being a series of questions concern- 
ing the Human Race, prepared by a Sub-committee of the British 
Association for the Advancement of Science, appointed in 1851 (con- 
sisting of Dr. HopeKin and RicnHarp Cuut, Esq.), and adapted 
Jor the use of travellers and others in studying the Varieties of 
Man *. 

Tue late Dr. Prichard read a paper at the Meeting of the British Association 
held at Birmingham in 1839, “On the Extinction of some Varieties of the 
Human Race.” He cited instances in which total extinction has already 
taken place, and other instances in which a continually decreasing population 
threatens a total extinction. He pointed out the irretrievable loss to science 
if so many tribes of the human family are suffered to perish, before those 
highly important questions of a physiological, psychological, philological and 
historical character in relation to them, have been investigated. In order 
to direct inquiry rightly into the subject, a set of questions was drawn up by 
a Committee of the British Association, which was largely circulated by 
means of successive grants of money for that purpose. These questions were 
however adapted, not only to direct inquiry respecting those tribes which are 
threatened with extinction, but also to the rest of the human family. The 
object in publishing these questions is to induce Consuls, political and other 

* Copies of this Manual may be had on application to the Assistant General Secretary, 
iS York ; Messrs. Taylor and Francis, Red Lion Court, Fleet Street ; and Richard Cull, Esq., 
_ 18 Tavistock Street, Russell Square. 

RQ 



244 REPORT—1852. 

residents and travellers, to obtain precise knowledge in reply to them, and 
to send it to a centre, the British Association. 

It should always be borne in mind that the verification of what is already 
known is of importance in Ethnology, as in other sciences. The discovery 
of new tribes of the human family falls to the lot of but few observers, while 
many have the opportunity of adding to our knowledge of those tribes that 
are partially known, besides which, recent observation may differ from the 
older in consequence of changes that may have taken place in the people. 
Any amount of knowledge, however trifling it may appear in itself, may be 
of great value in connexion with other knowledge, and therefore will be wel- 
comed. We are seeking Facts, and not inferences ; what is observed, and not 
what is thought. 

The following questions might be much increased in number, and the 
reasons and motives for framing them stated, but such detail would swell the 
tract to a volume. 

Physical Characters. 

1. Ascertain the form, size and weight of the people. Measure the height 
of several men ; state those measures, and whether they are above or below 
the ordinary stature. Measure the length of the limbs, giving the situation 
of the elbow and knee. Measure the circumference of the chest, thighs, legs, 
arms, neck and head of the same men: and weigh the same men. Observe 
if the women be less than the men in stature and relative dimensions; and, 
if possible, measure and weigh them also. If any remarkable deviations 
above or below the ordinary stature occur in the adults, measure and weigh 
them also. 

2. Note if there be any prevailing disproportion between different parts of 
the body, or any peculiarity of form. 

3. What is the prevailing complexion? It is impossible to accurately 
describe colour by words. The best method is to imitate the colour on paper ; 
if this be impracticable, state what the colour is in comparison with some 
well-known complexion. The colour and character of the hair can be ob- 
tained by bringing home specimens. State at what age the hair falls off or 
turns grey. The colour, form, size, situation and other character of the eyes 
should be accurately described. It is very desirable to obtain individual like- 
nesses by means of some photographic process. 

4. Is there, apart from lack of personal cleanliness, any peculiar odour, as 
in the Negro? If so, describe it. 

5. The importance of the head claims particular attention. The head 
consists of two parts, viz. the face and the brain-box. Is the shape of the 
face round, oval, long, broad, lozenge-shaped, or of any other marked form? 
In addition to the best verbal description, give three sketches of the whole 
head, by which means the character of the features, their relation to each 
other and to the whole head, can be at once displayed. These sketches should 
be,—Ist, a profile; 2nd, a front face; and 3rd, a view looking down on the 
top of the head. Let sufficient neck be taken in order to show how the head 
is set on and carried. And in these sketches accuracy of drawing is indis- 
pensable, without which picturesque effect is valueless. 

The form and size of the head, and the relative proportions of its parts, 
can be obtained with minute precision, by measuring it in the method laid 
down by phrenologists. If the observer be competent, by a previous study 
of phrenology, he is requested to observe the manifestations of mind in con- 
nexion with the cerebral development, as indicated by the form, size and 
proportions of the head. 
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6. Human skulls should be collected, and care should be taken to bring 
away such specimens as fairly represent the people. Remarkable skulls 
should also be preserved and marked as such, their deviations should be ac- 
curately described. And besides those specimens which are brought away, 
it is desirable to observe certain things in a large number, always stating the 
number observed. 

a. Is the os frontis divided by a middle suture? 
5. Are the skull-bones thick, thin, heavy, light, dense, &e.? 
ce. Are the sutures much indented ? 
d. Are ossa triquetra frequent ? if so, in what sutures do they occur ? 
e. Does the squamous bone well abut on the frontal bone? 
f- Open some crania to ascertain if there be large frontal sinuses ; if so, 

state the condition of the ossification, and also of the teeth. 

g- Observe the bones of the face, their relation to each other, and to 
the cranium. 

h. What is the form of the outer orbitar process ? 
t. Is the palatine arch flat or vaulted ? 
j- Does the upper jaw project forwards ? 
k. What is the form of the lower jaw ? 
2. What is the shape of the chin? 
m. What is the relative position of the ossa nasi and unguis ? 
n. What is the situation of the foramen magnum ? 
o. What is the state of development of the paroccipital processes ? 
p- Observe the number, position, character and mode of wear of the 

teeth. 
g- Have they any artificial means of modifying the form and appear- 

ance of the teeth? 
7. The number of lumbar vertebre should be ascertained, as an additional 

one is said to occur in some tribes. 
8. Measure the length of the sternum, and that of the whole trunk, so that 

comparisons may be instituted. sated 
9. Give some idea of the relative magnitudes of the chest and abdomen. 
10. What is the character of the pelvis in both sexes ? 
11. What is the form of the foot ¢ 

12. The form of the scapula deserves attention, especially its breadth and 
strength, and the clavicle also in relation to it. 

13. The blood-vessels and internal organs can be subjected to examination, 
but with greater difficulty: observe any peculiarities in regard to them. 

Peculiarities may exist which cannot. be anticipated by special question ; 
the observer should, if possible, examine each organ in. detail, and, comparing 
one with another, he will find few things escape him. 

14. Are Albinos found? if so, what characters do they present ? State 
their parentage, and all that can be gathered to throw a light on their origin. 
State the physical characters of their children if they have any. 

15. Where a district obviously possesses two or more varieties of the 
human raee, note the typical characters of each in their most distinct form, 
and indicate to what known groups or families they may belong: give some 
idea of the proportion of each, and state the result of their intermixture on 
physical and moral character. When it can be ascertained, state how long 
intermixture has existed, and_of which the physical characters tend to pre- 
dominate. It is to be observed, that this question does not so much refer to 
the numerical strength or political ascendency of any of the types, but to 
the greater or less physical resemblance which the offspring may bear to the 
parents, and what are the characters which they may appear to derive from 
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each: whether there is a marked difference arising from the father or the 
mother belonging to one of the types in preference to another; also whether 
the mixed form resulting from such intermarriage is known to possess a per- 
manent character, or after a certain number of generations to incline to one 
or other of its component types. 

16. Any observations connected with these intermarriages, relating to 
health, longevity, physical and intellectual character, will be particularly 
interesting, as bringing light on a field hitherto but little systematically in- 
vestigated. Even when the people appear to be nearly or quite free from 
intermixture, their habits, in respect of intermarriage within larger or smaller 
circles, and the corresponding physical characters of the people, will be very 
interesting. 

Language. 

17. The affinity of languages is one line of evidence of high value in eth- 
nological researches, and hence the importance of obtaining accurate infor- 
mation concerning the language of a people. 

18. If the language be a written one, care should be taken to obtain spe- 
cimens of the best compositions in it, both of verse and prose. If possible, 
procure native manuscripts ; if not, obtain copies of them. 

If there be no written language, and therefore no literature, yet traditions 

will be found which should be obtained and recorded as closely as possible 
verbatim, so as to preserve their own collocation and arrangement of words, 
taking care to select as the most valuable, such as relate to their own origin, 
history, wars, habits, superstitions, &e. i 

19. If possible, cause some competent person to translate into their lan- 
guage a well-known continuous composition, as the Lord’s Prayer, the Ist 
Chapter of Genesis, and the 6th and 7th Chapters of St. Luke’s Gospel, for 
with these examples a philologist will be able to give a very good account of 
any language. 

20. In compiling a vocabulary from the mouth of an intelligent native, 
two objects must be steadily kept in view, viz. Ist, the right selection of 
words ; and 2nd, their accurate reproduction. 

Ist. The proper selection of words.—In selecting the words to form the 
first vocabulary of a strange language, we must reject,—lIst, all words which 
have no corresponding words in our own language ; 2nd, all words which 
only imperfectly correspond to words in our own language ; and take only 
such words as perfectly correspond. Words are names of things, events, 
qualities, conditions, &c. Words of the following classes should be taken. 

a. The names of natural physical objects, as sun, moon, fire, water, 
man, arm, river, hill, &c.; the names of animals, &c. 

(3. The names of physical qualities, as red, blue, round, long, heavy, &c. 
. y. The names of events, actions, conditions, &c., as ¢o fall, to walk, to 

eat, to sleep. 
6. The names of family relationships, as father, mother, sister, uncle, &c. 
e. The names of the numbers as high as they can enumerate. The ordi- 

nal numerals should also be given. 
It should be ascertained if there be Distributives, Multiplicatives, and 

Proportionals. Is there anything corresponding to our Numeral 
Adverbs ? 

¢. Personal Pronouns. 
n- Particles such as prepositions, conjunctions, &c. 
Tn compiling a vocabulary, the observer should verify every word he 

receives from one informant by the testimony of others. 
Qnd. Their accurate reproduction——The words should be so written, that 
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a person quite ignorant of the language, and with no other guide than the 
vocabulary, shall be able from it alone to pronounce each word with accu- 
racy, sufficient for philological researches. 

If elementary sounds peculiar to the language, as the clicks of the Kaffirs, 

or the sounds represented by _» and of the Persian alphabet, occur in the 

words of the vocabulary, it is obvious that no alphabetic notation will enable 
one who is ignorant of the language to reproduce those words even though 
the compiler invents characters to represent them. Mr. Ellis’s Ethnic Al- 
phabet is a useful stock of characters to those whose lingual knowledge is 
sufficient to use it. Our own alphabet, however, is found to be sufficient to 
write many vocabularies, including both Kaffir and Persian, with an accuracy 
sufficient for our purpose. 

In writing the vocabulary it is of great importance to mark the accented 
syllable of the word. The mark! of the acute accent is commonly adopted 
for this purpose, and is recommended to be continued by future compilers. 

21. Ascertain the extent of the geographical area over which the lan- 
guage is spoken. _ 

22. Ascertain what languages it comes in contact with at the periphery of 
its area: and if unknown, or but partially known languages occur, collect 
vocabularies of them also. 

23. Ascertain if the same language without dialectic variations be spoken 
over the whole lingual area. If variations occur, give examples of them; 
always bearing in mind that Facts are of greater value than opinions. 

Grammar. 

In giving an outline of the Grammar, the following hints may be useful. 
24. Give the various forms which words assume, as-— 

a. The plural forms of Nouns, and the Dual if it exist. 
. The cases of Nouns. 
y: Adjectives, their inflections and modes of concord. 
6. Pronouns, their various forms, with the Dual if it exist. 

25. Exhibit the formation of compound words. 
26. What is the order of words in a sentence? 
27. Beyond the mere order of words, observe -if the subject take pre- 

cedence of the predicate: the cause of the effect, and of any peculiarity in 
the statement of propositions. 

Individual and Family Life. 

28. Are there any ceremonies connected with the birth of a child? Is 
there any difference whether the child be male or female ? 

29. Does infanticide occur to any considerable extent, and if it does, to 
what causes is it to be referred, want of affection, deficient subsistence, or 
superstition ? > 

30. Are children exposed, and from what causes, whether superstition, 
want of subsistence or other difficulties, or from deformity, general infirmity, 
or other causes of aversion ? 

31. What is the practice as to dressing and cradling children, and are 
there any circumstances connected with it calculated to modify their form; 
for example, to compress the forehead, as amongst the western Americans; 
to flatten the occiput, as amongst most Americans, by the flat straight board 
to which the child is attached ; to occasion the lateral distortion of the head, 
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by allowing it to remain too long in one position on the hand of the nurse, as 
amongst the inhabitants of the South Seas? 

32. Are there any methodsadopted, by which other parts of the body may 
be affected, such as the turning in of the toes, as amongst the North Ameri- 
cans; the modification of the whole foot, as amongst the Chinese? 

33. How are the children educated, what are they taught, and are any 
methods adopted to modify their character, such as to implant courage, 
‘impatience of control, endurance of pain and privation, or, on the contrary, 
submission, and to what authorities, cowardice, artifice ? 

34. Is there anything remarkable amongst the sports and amusements of 
children, or in their infantile songs or tales? : 

35. At what age does puberty take place? 
36.. What is the ordinary size of families, and are there any large ones ? 
37. Are births of more than one child common? What is the proportion 

of the sexes at birth and among adults ? 
38. Are the children easily reared ? 
39. Is there any remarkable deficiency or perfection in any of the senses? 

It is stated, that in some races sight is remarkably keen, both for near and 
distant. objects. 

40. To what age do the females continue to bear children? and for what 
period are they in the habit of suckling them? 

41. What is the menstrual period, and what the time of utero-gestation ? 
42. Are there any ceremonies connected with any particular period of life ? 
43. Is chastity cultivated, or is it remarkably defective, and are there any 

classes amongst the people of either sex by whom it is remarkably cultivated, 
or the reverse, either generally or on particular occasions ? 

44, Are there any superstitions connected with this subject ? 
45. What are the ceremonies and practices connected with marriage ? 
46. Is polygamy permitted and practised, and to what extent ? 
47. Is divorce tolerated, or frequent ? 
48. How are widows treated ? 
49. What is the prevailing food of the people? Is it chiefly animal or 

vegetable, and whence is it derived in the two kingdoms? Do they trust to 
what the bounty of nature provides, or have they means of modifying or 
controlling production, either in the cultivation of vegetables, or the rearing 
of animals? Describe their modes of cooking, and state the kinds of condi- 
ment which may be employed. Do they reject any kinds of aliment from 
scruple, or an idea of uncleanness? Have they in use any kind of fermented 
or other form of exhilarating liquor, and, if so, how is it obtained? What 
number of meals do they make? and what is their capacity for temporary or 
sustained exertion ? 

50. Describe the kind of dress worn by the people, and the materials em- 
ployed in its formation. What are the differences in the usages of the sexes 
in this respect? Are there special dresses used for great occasions? and, if 
so, describe these, and their modes of ornament. Does any practice of tat- 
tooing, piercing, or otherwise modifying the person for the sake of ornament, 
prevail amongst the people? N.B. Such modifications not to be blended 
with other modifications used as signs of mourning, &c. 

51. Have the people any prevailing characteristic or remarkable modes of 
amusement, such as dances and games exhibiting agility, strength or skill? 

52. Are games of chance known to the people, and is there a strong passion 
for them ? 

53. Do the people appear to be long- or short-lived? If any cases of 
extreme old age can be ascertained, please to state them. Such cases may 
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sometimes be successfully ascertained by reference to known events, as the 
previous visits of Europeans to the country. Is there a marked difference 
between the sexes in respect of longevity ? 

54. What is the general treatment of the sick? Are they cared for, or 
neglected? Are any diseases dreaded as contagious, and how are such 
treated? Is there any medical treatment adopted? Are there any super- 
stitious or magical practices connected with the treatment of the sick? What 
are the most prevailing forms of disease, whence derived, and to what extent ? 
Is there any endemic affection, such as goitre, pelagra, plica, or the like? 

With what circumstances, situations, and habits do they appear to be con- 
nected, and to what are they referred by the people themselves ? 

55. Where there are inferior animals associated with man, do they exhibit 
any corresponding liability to, or exemption from disease ? 

56. Do entozoa prevail, and of what kind? 
57. What is the method adopted for the disposal of the dead? Is it 

generally adhered to, or subject to variation ? 
58. Are any implements, articles of clothing, or food, deposited with the 

dead ? : 
59. Is there any subsequent visitation of the dead, whether they are 

disposed of separately, or in conjunction with other bodies ? 
60. What is the received idea respecting a future state? Does this bear 

the character of transmigration, invisible existence about their accustomed 
haunts, or removal to a distant abode ? 

Buildings and Monuments. 

61. What are the kinds of habitations in use among the people? Are 
they permanent or fixed? Do they consist of a single apartment, or of 
several? Are the dwellings collected into villages or towns, or are they 
scattered, and nearly or quite single? If the former, describe any arrange- 
ment of them in streets or otherwise which may be employed. 

62. Have any monuments been raised by the present inhabitants or their 
predecessors, and more especially such as relate to religion or war? State 
their character, materials, and construction. If they are still in use amongst 
the people, state this object, even if they should be of the simplest construction, 
and be little more than mounds or tumuli. If these monuments are no longer 
in use, collect, as far as possible, the ideas and traditions of the natives re- 
garding them, and, if possible, have them examined by excavation or other- 
wise, taking care to deface and disturb them as little as possible. 

63. In these researches be on the look out for the remains of the skeletons 
of man or other animals ; and, if discovered, let them be preserved for com- 
parison with those still in existence. 

Works of Art. 

64. Let works of art, in metal, bone, or other materials, be likewise sought 
and preserved, and their similarity to, or difference from implements at 
present in use amongst the people of the district, or elsewhere, be noted. 
Have they any kind of commerce or exchange of commodities with the people 
of other tribes or countries, civilized or uncivilized ? and, if so, what are the 
articles which they give and which they take in exchange? Is this trade or 
barter in continued or irregular operation, or periodical by means of fairs, 
stated journeys to or visits from other people ? 

65. Name the people and channels of this trade. 
66. Is it of long standing, or recent ? 
67. Has it undergone changes, when and how? 
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68. When a people display their ingenuity by the extent or variety of their 
works of art, it will not only be desirable to describe what these are, but also 
the materials of which they are constructed, the modes in which these ma- 
terials are obtained, the preparation which they undergo when any is required, 
and the instruments by which they are wrought, Such particulars will not 
only throw light on the character and origin of the people, but will, directly 
or indirectly, influence the commercial relations which may be profitably 
entered into when commerce alone is looked to. When colonization is con- 
templated, the facts contained in the replies to these queries will point out 
the mutual advantages which might be obtained by preserving, instead of 
annihilating, the aboriginal population. 

Domestie Animals. 

Are there any domestic animals in the possession of the people? Of what 
species are they? Whence do they appear to have been derived, and to what 
variety do they belong? Have they degenerated or become otherwise 
modified? To what uses are they applied? 

Government and Laws. 

69. What is the form of government? Does it assume a monarchical or 
democratic character, or does it rest with the priests ? 

70. Are the chiefs, whether of limited or absolute power, elective or 
hereditary ? 

71. Is there any division of clans or casts ? 
72. What are the privileges enjoyed by or withheld from these? 
73. What care is taken to keep them distinct, and with what effect on the 

physical and moral character of each ? 
74. What laws exist among the people? How are they preserved? Are 

they generally known, or confided to the memory of achosen set of persons? 
What are their opinions and regulations in reference to property, and espe- 
cially the occupation and possession of the soil? Does the practice of hiring 
labourers exist among them ? 

75. Have they any knowledge or tradition of a legislator, to whom the 
formation of laws is ascribed ? 

76. Do they rescind, add to, or modify their laws? and how ? 
77. Are they careful in the observance of them? : 
78. What are their modes of enforcing obedience, and of proving and 

punishing delinquency ? 
79. How are judges constituted? Do their trials take place at stated 

periods, and in public? 
80. How do they keep prisoners in custody, and treat them? 
81. What are the crimes taken cognizance of by the laws? Is there gra- 

dation or commutation of punishment ? 

Geography and Statistics. 

82. Briefly state the geographical limits and character of the region inha- 
bited by the people to whom the replies relate. 

83. State approximately the number of inhabitants. As this is an im- 
portant, but very difficult question, it may not be amiss to point out the modes 
in which the numbers may be ascertained. The people themselves may state 
their number with more or less accuracy, but it should be known whether 
they refer to all ranks and ages, or merely comprehend adult males, who may 
be mustered for war, or other general purpose requiring their combination. 
In this case state the apparent proportion between adult males and other 
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members of families. The number of habitations in a particular settlement 
may be counted, and some idea of the average numbers of a family be given. 
Where the people inhabit the water-side, the number and dimensions of their 
craft may be taken, and some idea of the proportion between the number of 
these and of the individuals belonging to them, may be formed. In drawing 
conclusions from observations of this kind, it will be necessary to have due 
regard to the different degrees of density or rarity, in which, from various 
causes, population may be placed. 

84. Has the number of inhabitants sensibly varied, and within what 
period ? 

85. If it have diminished, state the causes; such as sickness, starvation, 
war, and emigration. When these causes require explanation, please to give 
it. If the inhabitants are on the increase, is this the result of the easy and 
favourable circumstances of the people causing an excess of births over deaths, 
or is it to be assigned to any cause tending to bring accessions from other 
quarters? State whether such causes are of long standing, or recent. 

86. Is the population generally living in a manner to which they have been 
long accustomed, or have new relations with other people, and consequently 
new customs and practices, been introduced ? 

87. If the people, being uncivilized, have come under the influence of the 
civilized, state to what people the latter belong, how they are regarded, and 
what is the kind of influence they are producing*. State the points of their 
good influence, if any, and those of an opposite character, as the introduction 
of diseases, vices, wars, want of independence, &c. 

88. Is there any tendency to the union of races? how is it exhibited, and 
to what extent ? 

Social Relations. 

89. What kind of relationship, by written treaty or otherwise, subsists 
between the nation and other nations, civilized or not? Have they any 
intercourse by sea with other countries? Do any of them understand any 
European language? Or are there interpreters, by whom they can commu- 
nicate with them ? 

90. Are they peaceable, or addicted to war? Have they any forms of 
declaring war, or making peace? What is their mode of warfare, either b 
sea or land? their weapons and strategy ? What do they do with the slain, 
and with prisoners? Have they any mode of commemorating victories by 
monuments, hieroglyphics, or preservation of individual trophies, and of what 
kind? Have they any national poems, sagas, or traditions respecting their 
origin and history? Where Europeans have introduced fire-arms, ascertain 
the modes of warfare which have given place to them. 

State whatever particulars respecting their origin and history are derived, 
either from traditions among themselves or from other sources. 

Religion, Superstitions, Sc. 

91. Are the people addicted to religious observances, or generally regard- 
less of them ? 

92. Do they adopt the idea of one great and presiding Spirit, or are they 
polytheists ? 

93. If polytheism exist, what are the names, attributes, and fables connected 
with their deities, and what are the modes in which devotion is paid to each? 

* This question will comprise the existence of missions—the success or the want of it from 
causes connected with missionaries themselves or others. - 
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Are any parts of the body held sacred, or the reverse? Do they offer sacri- 
fices, and are they of an expiatory character, or mere gifts ? 

94. Have they any sacred days or periods? fixed or moveable feasts, or 
religious ceremonies of any kind, or any form of thanksgiving or other 
observance connected with seasons ? 

95. Have they any order of priests, and if so, are they hereditary, elective, 
or determined by any particular circumstance? 

96. Is the religion of the people similar to that of any other people, neigh- 
bouring or remote? If different, are they widely so, or dependent on par- 
ticular modifications, and of what kind ? 

97. In what light do they regard the religion and deities of neighbouring 
tribes? 

98. Is there any idea of an inferior order of spirits and imaginary beings, 
—such as ghosts, fairies, brownies, and goblins ; and how are they described ? 

99. Have they any notions of magic, witchcraft, or second sight? © 

100. What ideas are entertained respecting the heavenly bodies? Have 
they any distinction of stars, or constellations? and if so, what names do they 
give them, and what do these names signify ? 

101. Are they in any manner observed with reference to the division of 
the year, and how? : 

102. If time is not divided by observations of those bodies, what other 
mode is adopted? and do observances connected with them rest with the 
priests or chiefs? 

103. When the traveller, by personal acquaintance with the language, or 
by means of competent assistance from interpreters, can freely converse with 
the people, it will be desirable that he should form some idea of their amount 
of intelligence, their tone of mind with regard to social relations, as respects 
freedom, independence, or subserviency, and their recognition of moral obli- 
gations, and any other psychological character which observation may detect ; 
and more especially such as may contribute to an estimation of the probable 
results of efforts to develope and improve the character. 

In using this little manual, it should be borne in mind that it is not a mere 
guide to inquire into those tribes that are threatened with extinction, nor to 
make out.certain details which are desiderata in our knowledge of the people 
of any given locality, but is intended to direct inquiry generally respecting 
the varieties of man. 

Mean Temperature of the Day and Monthly Fall of Rain at 127 
Stations under the Bengal Presidency, from official Registers kept 
by Medical Officers, for the year 1851. By Cotonet SyYKEs, 
F.R.S. 3 

[Ordered to be printed entire among the Reports. ] 

Dr. GrorGceE Lames, late Physician-General in Bengal, has been good enough 
to transmit to me the following analysis of official meteorological returns, made 
by medical officers of the Bengal Presidency to the Medical Board in Calcutta. 
They are limited to the returns of mean daily temperature and fall of rain, the 
extreme difficulty of getting barometers conveyed in safety to distant stations, 
not one in three sent over reaching its destination in an efficient state, having 
left the great majority of medical officers without the means of determining 
the varying pressure of the atmosphere; and with regard to the moisture in — 
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the atmosphere and fixing dew-points, although several medical officers kept 
registers of the dry- and wet-bulb thermometers (there not being any hygro- 
meters on Daniell’s plan in use), yet the registers appeared so little satisfac- 
tory, that Dr. Lambe did not think it desirable to include them in the 
analysis. The daily mean temperature was determined by daily observations 
from three to six in number; but as these were made during the day and not 
at all at night, the mean temperature is necessarily higher than the mean of 
the 24 hours would be. Proper precautions were taken against direct radi- 
ated or reflected heat, by the thermometers being placed in the hospitals or in 
the surgeons’ houses, properly shaded and with a northern aspect ; but the 
errors of construction in the instruments do not appear to have been generally 
verified ; they are not to be relied upon therefore for absolute results; but as_ 
the same mode of observation obtains throughout, the different meteorological 
records have a relative value to each other which makes them acceptable. 
The records of the pluviometer are more free from objections than those of the 
other instruments, and they contain some highly interesting results respecting 
the unequal distribution of rain, and in support of the facts adduced by myself 
from Western India, and by Mr. Miller from Cumberland, testifying that the 
rain-fall. becomes a maximum in mountainous districts at a certain height, and 
then diminishes as the height increases. For the reasons previously assigned, 
I shall cireumscribe my observations on temperature within narrow limits ; 
but as the stations are arranged in groups, within certain areas of latitude and 
longitude, some few facts of interest may be selected. For instance, in the 
Calcutta group of 15 stations, within lat. 19° 48’ and 25° 42! N. and long. 
85° 49' and 89° 14' E., Cuttack, in lat. 20° 28’, has a lower mean daily tempe- 
rature in January than Balasore, a degree further N.; but in February this 
is reversed, but reversed again in a marked manner in March, April, May and 
the remaining months until September, when Cuttack becomes hotter than 
-Balasore ; but in October it is reversed again. The maximum daily mean 
temperature in this group is 99° in May at Kishnaghur, lat. 23° 24’, long. 
88° 22' E. The next is the Dacca group of 19 stations between the parallels 
of lat. 20° 8' and 27° 31'N., and long. 90° 17! and 95° 1'E. The same discre- 
pancies are observed here as in the preceding, of the higher latitude having a 
higher mean daily temperature than the lower in some months, witness Buri- 
saul, lat. 22° 35’, temperature in January 66°, while Sylhet, lat. 24° 53/, in 
the same month is 67°:7 Fahr. The highest daily mean temperature in this 
group is 88°°6 at Burisaul in May. The next group of 10 stations is in 
ascending the Ganges from Hazareebaugh, lat. 24° 0', to Darjeeling, lat. 27° 3!, 
at 7000 feet above the sea*; and from Gyah, long. 85° 3’, to Dinagepore, 
long. 88° 41’. The highest daily mean temperature is at Gyah in Behar, lat. 
24° 48!, viz. 96°°9 in May+. The next is the Benares group of 7 stations, 
from Mirzapore, lat. 25° 9, to Goruckpore, lat. 26° 46’, and from long. 82° 6! 
Sultanpore to long. 83° 37! Ghazeepore. The highest mean temperature is 
101° in May at Sultanpore, in a higher latitude than any station of the group 

* Cherrapoonjie and Decca are in the same group, the former at 4500 feet above the sea ; 
the latter is on the Delta of the Brahmaputra. Their difference of latitude is 1° 33’ 35”; 
their difference of mean temperature in May is 19°-1, which would give 235 feet to a degree. 
In October the difference is 13°-7, which gives 329 feet to 1° Fahr. 
T Darjeeling at 7000 feet, and Sarun on the plains differ 174 miles in latitude; the difference 

of mean daily temperature in May is 31°1, giving 225 feet for each degree of temperature ; but 
in December the difference of mean temperatures is only 14%8, giving 473 feet for each 
degree of temperature. Tirhoot and Darjeeling differ 55 miles in lat. The difference of the mean 
temperature in May is 30°, giving 233 feet to 1°; the difference in December is 17%-4, giving 
102 feet to a degree. ; 



254 REPORT—1852. 

except Goruckpore, and at 1050 feet above the level of the sea. The next 
group is in the N.W. Provinces, and consists of 18 stations, from lat. 21° 51’ 
Baitool to lat. 27° 23' Futteghur, and from long. 77° 45' Hoshungabad to long. 
81° 54! Allahabad. The highest mean temperature is 103° in May at Myn- 
poorie, lat. 27° 1', and 100°-1 at Allahabad and Nursingpore, the former in 
lat. 25° 27' on the confluence of the Ganges and Jumna. The daily mean 
temperatures run very high in May and June at all the stations in this group. 
The Agra group, embracing Rajpootana, has 9 stations, but the observations 
are incomplete. The highest mean daily temperature at Agra, lat. 27° 10', 
was 96°°1 in June. The Meerut and Delhi group has 13 stations, embra- 
cing Almorah at 5500 feet, from Budaon, lat..27° 50', to Deyrah, lat. 30° 19’, 
and from Delhi, long. 77° 13', to Almorah, long. 79° 41'. The highest 
mean temperature is 104° at Goorgaon, 38 miles south of Delhi, lat. 27° 53’, 
in June, and at Delhi, lat. 28° 31', the temperature in May is 98°°6. 
The Umballa group of 11 stations embraces Simla, at 7500 feet, and other 
hill stations. At Ferozepore, on the Sutlege and Simla, differing 9 miles, in 
lat. 30° 57! and 31° 6’, the highest mean temperature at both is respectively 
in June, 97°°5 and 69°:2; the difference of elevation giving 220 feet for each 
degree of difference of temperature in the month of June; but in the month of 
January the difference of mean daily temperatures, 40° and 55°-9, gives 397 
feet for each degree of temperature. The last group takes us to the Punjab, 
where there are 25 stations between Mooltan, lat. 30° 10', and Peshawur, lat. 
34° 0', and Kohat, long. 71° 26’, to long. 76° 19' Kangra. Lahore in this group 
is 1180 feet above the sea, and Peshawur 1068; and I presume none of the 
stations, excepting probably Mooltan, have a lower elevation than these. The 
returns are defective, but it would appear a very high daily mean temperature 
exists in somemonths, notwithstanding the comparatively high latitude; Mooltan, 
lat. 30° 10’, temp. 99°°4; Jehlum, lat. 32°55', temp. 97°; and Mean Meer, at 
Lahore, lat. 31° 33', temp. 98°°2, allin June. The general results would seem 
to indicate that the daily mean temperature in the summer months increases 
with the latitude ; that is to say, that the daily mean temperature in lat: 32° 
in June, July and August, is greater than in lat. 22°. The rain-fall manifests 
in a marked manner, as I have formerly had occasion to show, the great discre- 
pancies in the fall-within very limited areas ; and in the increase in the fall up 
to certain maximum elevations. In the case of Calcutta and Barrackpore, only 
9 miles separate in latitude and 44 in longitude, the fall of rain respectively 
for 1851 was 64°16 and 42°75, differing 22 inches. Hooghly is 20 miles N. 
of Calcutta, and differs only 6 miles in longitude, but the fall was only 36 
inches, differing from Calcutta 28 inches. Barrackpore is intermediate between 
Calcutta and Hooghly, and only 13 mile west of the longitude of Barrackpore, 
but the difference in the rain-fall is 62 inches. All these three places are on 
the Ganges, on the same level, about 20 feet above the sea. Burdwan, which 
is 40 miles N. of Calcutta and 28 miles W., had only a fall of 28 inches ; but 
more remarkable still, Midnapore, 8 miles south of Calcutta and 59 west of it, 
had only 22°78 inches; while Cuttack, 76 miles south and 13° of longitude 
west, had 50°17 inches. In the Dacca group, which contains the hill station 
of Cherraponjie in the Cossya hills, the most extraordinary discrepancies occur. 
Chittagong, only 13 miles south of the latitude of Calcutta, but 33° to the E., 
has 86°33 inches of rain, and lying under the same meridian as Cherraponjie, 
which is 116 miles N. of Chittagong, at an elevation of 4500 feet, it has 
524-02 inches of rain less than Cherraponjie, at which station the almost 
incredible quantity of 610°35 inches fell in 1851; and that this deluge is 
no mistake of record, independently of the official report which I quote, I have 
a letter from Professor Oldham in confirmation of the fact, who spent the mon- 
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soon of 1851 at Cherraponjie, and kept a separate record : 50 feet 10inches depth 
of water may be said to have fallen chiefly in 7 months, for in November and 
December there was not a shower ; inJanuary only 3of an inch, in February 3-05 
in., and in March 1d inch. The S.W. monsoon would appear to commence in 
April with 67 in., followed by 115°15 in May, 147-20 in June, 99°40 in July, 
103-9 in August, 71:7 in September, and 40°3 in October; so that the vapour 
from the south passed over Chittagong, and little of it was condensed until it 
reached Cherraponjie and the Cossya hills. But the discrepancy in the fall 
in the neighbourhood of Cherraponjie itself is not the least remarkable cir- 
cumstance. Sylhet, which lies below Cherraponjie 23 miles to the S. of it, 
and only 7 miles to the W., had only 209-85 in. of rain; the fall at the prox- 
imate places differing 400°5 in. The greatest fall in any month at Sylhet was 
43°35 im May. The explanation of this extraordinary fall at Cherraponjie is 
in the physical circumstances connected with its location. The station is on 
the Cossya hills, at 4500 feet above the sea, facing the south; and the vapour 
from the Bay of Bengal, floating at a height of about 4500 feet, passes over the 
plains of the Deltas of the Ganges and Brahmapootra, and first impinges upon 
the Cossya hills, and is immediately condensed by the lower temperature at the 
hills ; and then comparatively little of the vapour reaches the higher regions, 
as is the case in the Western Ghauts of India, where the maximum condensa- 
tion takes place also at about 4500 feet. This is shown at Darjeeling, 1500 
feet above Cherraponjie, 134 miles to the N., and 3° of longitude to the W. 
of Cherraponjie, the fall being only 125-20 in.; and yet rain fell in every 
month of the year, the maximum fall being 31 in. in June. The rain-tables 
are not complete for Simla at 7500 feet, but the maximum fall in the mon- 
soon months was only 17:95 in. in July and 11°65 in August, the most rainy 
months; so that there can be no question but that the fall does net exceed that 
at Darjeeling, and we have then the fact that those stations so widely separated 
in India as Simla, Darjeeling and Dodabetta on the Neilgherries, at about an 
elevation above the sea of from 7000 to 8400 feet, have about the same 
amount of rain-fall ; while the lower elevations of 4500 feet in the peninsula 
of India have the maximum fall, ranging from 300 to 600 inches. It will scarcely 
be desirable to make further comment upon the rain-tables; but it may be 
stated generally, that as the latitude is increased, and westing made, from Cal- 
cutta the mean annual fall appears to decrease, the fall at Ferozepore being as 
low as 23 in. ; but the discrepancies in the fall in neighbouring localities con- 
tinue, as is manifest in the case of Goruckpore, lat. 26° 3/, long. 83° 13/, 
having 61°70 in., Azimghur, 42 miles south and 9 miles east, having only 
39°96in. The rain-tables from the Punjab are incomplete. 

The above meteorological observations suggest to us to be cautious in ge- 
neralizing from local facts, not less with regard to temperatures and falls of 
rain, than on the supposed law fixing a fall of one degree of Fahrenheit for a 

_ certain number of feet of ascent into the atmosphere. 
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Abstract of Mean Temperature of the Day and Fall of Rain from Registers kej 
N.W. Provin 
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A y Medical Officers at Civil and Military Stations in Bengal and the 
for 1851. 
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On Experiments on the Laws of the Conduction of Heat. 
By J. D. Forsss, F.R.S. L. & E. 

I REGRET to state that my experiments have been altogether suspended since 
the time of my last report by a severe illness which occurred just when I was 
about to renewthem. Consequently only a trifling amount of the sum voted 
in 1851 for prosecuting the experiments has been expended; not is it my 
wish at present to have a fresh grant of money, as it is altogether uncertain 
when they may be recommenced. I have not, however, neglected to examine 
narrowly the results of the experiments already made, so far as they have 
been reduced. I am glad to say that they appear to be very consistent, and 
the experimental numbers to be worthy of preservation as valuable data in 
the science of heat. 

It is with more reserve that I communicate any conclusions affecting the 
basis of the theory of conductivity as commonly received. But having been 
in possession for more than a year of a result which seems highly probable, 
if not quite certain, I am unwilling to withhold it longer on account of an 
outstanding difficulty which I have not been able satisfactorily to remove. 
The result is this, that in the case of iron (the only one yet tried) the flux 
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_ (continued.) 
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of heat through the solid is not in a simple direct proportion to the difference 
of temperature of two contiguous thin slices, but varies in a less rapid’ pro- 
portion; or, the conductivity diminishes as the temperature increases. My 
experiments were so framed as to give the numerical relation between the 
conductivity and the temperature ; but though the numbers, given by expe- 
riments under circumstances essentially different, substantially agree, I do 
not as yet feel justified in assigning a numerical value to the effect of tem- 
perature on the conductivity of iron, until the possible disturbing effect of 
the cause which I have mentioned shall be better ascertained. 

I take this opportunity of expressing my acknowledgements to Professor 
Kelland for the advice which he has, with his usual kindness, from time to 
time afforded me. I still hope to be able to renew these experiments, and 
I shall not cease to devise plans for their improvement ; in the meantime I 
Intend to put on record both the principles of the method and the direct 
results obtained, as well as the reductions; and also the manipulations which 
experience has taught me, and which I believe will be found of use to any 
future observer. 

Ambleside, 25th August, 1852. 
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On the Chemical Action of the Solar Radiations. 
By Rosert Hunt. 

(1). Tue following results are offered as a small instalment of an exten- 
sive system of examination which I have undertaken. The object in view 
is to determine, with all the accuracy possible, the relation which each 
coloured ray of the prismatic spectrum bears to the chemical action which 
takes place upon the different agents employed in the production of the 
sensitive surface. Since different media exhibit very various degrees of 
absorbent action upon the chromatic rays, as well as on the chemical rays, of 
the spectrum, by employing them we obtain indications by which we may 
determine the relation in which these phenomena stand to each other. 

(2). The plan upon which I am proceeding is this. Having obtained a 
very extensive series of coloured glasses, and by the solution of chemical 
compounds, procured a still more varied set of transparent ccloured solu- 
tions, I analyse the luminous spectrum of a well-formed vertical opening be- 
tween two knife-edges, by passing the spectrum through a particular absorb- 
ent medium. The spectra are obtained, first, by means of an excellent flint- 

glass prism ; again, by one of crown-glass of faultless purity, the manufac- 
ture of Messrs. Chance, Brothers, of Birmingham; and, thirdly, by a hollow 
prism, in which I have the means of employing fluids of very different re- 
fracting powers. For obtaining the chemical impression of the spectrum, I 
procure a flame-like chromatic image of great intensity, 1 inch in length, from 
a vertical opening in my steel plate. I have adopted this as my measure 
throughout, dividing it into 100 equal parts: thus, all the numbers employed 
are intended to express inches, or the one-hundredth part of an inch. 

(3). The first part of the present Report is devoted to the examination of 
the prismatic spectrum by coloured glasses of various kinds. ‘The numbers 
affixed may appear somewhat irregular, but as they correspond with a very 
extensive series, over many of which I have no control, but which are well 
known to me by these numbers, and can always be obtained, I have thought 
it best to retain them. I have however adopted the plan of numbering my 
paragraphs, so that in referring back there will be no difficulty in comparing 
the chemical with any particular luminous spectrum. 

As I hope to present to the next meeting a far more complete examina- 
tion of this subject, I refrain from offering a single speculation, contenting 
myself for the present with the record of careful observations and exact 
experiments. 

The lines a a! indicate throughout the length of the normal spectrum. 

ANALYSIS OF SPECTRUM BY ABSORBENT Mep1A.—No. 1. 

(A.) Series of Yellow Glasses. 

(4) 16. Deer yELLow. Colouring matter Carbon, fig. 1.-The Fig. 1. 
ordinary red raysvery intense, but partaking more of ascarlet colour 
from the mixture of yellow than a pure red ; the orange and red rays 
blend so perfectly that it is difficult to define their boundaries. 
Combined, these rays occupy ‘12. The yellow rays are reduced to 
a line of bright light equal to‘10. Beyond these the green rays ap- 
pear very intense, and occupy a well-defined space equal to *25. 
Blue and violet rays, confined within a space equal to *38, appear 
somewhat more luminous than the green, presenting no decided 
colour, but appearing rather as a patch of a pale neutral tint. 

(5) 15. StRAw-yELLow. Silver stain upon one surface only.—Shortens 
the spectrum by two-thirds of the violet, so that its entire length is reduced 

—” 
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to *80; the other rays continue unchanged, exhibiting a tolerable degree of 

intensity. When concentrated by a lens the violet ray is seen to suffer yet 
further extinction relatively to the other rays. 

(6) 18. Meprum YELLOow, believed to be Charcoal.—The red ray exhibits 
more crimson from the introduction of blue ; orange and yellow well-defined ; 

green ray somewhat shortened, but exhibiting considerable intensity, and well- 
defined. The blue ray reduced to a small band, and the rays beyond are 
only indicated by a pale stream of light, neutral in colour. 

(7) 14. Brown yeLtow, by Carbon, fig. 2—Red Fig. 2. Fig. 3. 
and yellow rays are considerably reduced ; the green is 
well-defined, shading off into blue, of which a faint 
portion alone remains, the space beyond appearing ra- 
ther a lavender colour than violet. 

(8) 17. Derr yELLow, by Iron, fig. 3.—This spec- 
trum consists of four well-defined and nearly equal 
circles, or rather oval spaces. No blue can be de- 
tected in the spectral image; the green rays occupying Uy ; i | re 
the place of the blue; the yellow rays considerably ex- ———% a’ 
tended ; the red rays are well-defined, but on the upper 
edge a band of scarlet or deep orange is detected when the eye has become 
accustomed to the light. The violet has more red than usual in the rays; 
and at the upper edge, after long gazing, is seen a faint line of neutral gray, 
the lavender ray of Herschel. 

(9) 45. A vELLow cass, having a peculiar pink hue—Does not pro- 
duce any change on the coloured rays of the spectrum; it appears to pro- 
long the yellow by reducing the upper edge of the orange aud the lower 
edge of the green. 

(10) 113. VERY DARK SMOKY BROwN.—AIl blue flowers appear of a 
deep red brown. Purple and claret-coloured flowers lose all their blue, and 
appear red. The red, orange and green rays only are visible through this 
glass, and the illuminating power of those is very considerably diminished. 

(11) 114. A LIGHTER BROWN THAN 113.—A very much more decided 
action on natural colours than 113. An examination of the spectrum shows 
that the red rays are slightly shortened; the orange and yellow rays blend, 
the yellow coming out in much purity ; the green rays are well-defined, but 
cut off somewhat sharply at the more refrangible end. Beyond these, by 
accustoming the eye to the light, a faint trace of blue becomes gradually 
apparent. 

(B.) Series of Red Gilasses. 

(12) 50. Pink GLass(not very clear), fig. 4.—The illuminating 
powers of all the rays considerably reduced. The violet rays are 
lengthened and the indigo lost; the blue also considerably short- 
ened. The influence of this glass is of a very marked character in 
separating the rays from each other, every ray visible being well 
marked out. The orange rays are only made out after long exa- 
mination as a line of inconsiderable width edging the red rays. g 
By using two thicknesses of this glass, and a spectrum concen- y 
trated by a lens, the orange rays are brought out as a well-marked tb ra’ 
band, edged by two black lines. 

(13) 13. VioLer GLass, fig. 5.—Ist. Rays passed through the glass 
to the prism. The spectrum appears divided into two distinct parts. The 
illuminating power of all the rays lessened. In the lower section (1, a), 
red, orange and green are visible; blue and violet occupying the space 6. If 

Fig. 4. 
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the spectrum is concentrated by a lens and then 
examined through this glass, the images appear 
as in (2a), joined by a thin neck of a neutral 
tint. Few spectra are more beautiful than this 
when all the extraneous light is cut off, each 
colour being so very distinctly and clearly made 
out, the lower illumination enabling the eye to 
examine it without weariness or confusion. 

(14) 12. Rep crass (Gold), fig. 6.— The 
spectrum becomes an oval spot of intense red- 
ness with a prolongation of the same colour; the 
red oval comprehending all the rays from the upperend fig. 6. Fig. 7. 
of yellow to the end of ordinary red, and the prolongation ds a 

flowers observed through it appear far more red than 
under ordinary circumstances. The spectrum separated 
into two long ovals, one, 6, being violet, and the other, 
e, exhibiting the red and green rays only, the spectrum 
being very considerably shortened at the least refran- 
gible end. i) ee aa 

(16) 119. VioLert.—This glass obstructs but a very 
small quantity of light, and its action upon the spectrum is not very decided. 
The red rays are seen in great beauty and purity extending over the space 
covered by the orange rays; the yellow is very pure, but the green is some- 
what diminished in intensity, and also in length. The violet rays are prolonged 
into the blue, thus shortening the latter, which are however very brilliant. 

(17) 48. A deep and not very pure violet.—The red rays are slightly 
shortened at the lower end, but they appear extended as they in- ,, 8 
crease in refrangibility, so that the orange and yellow rays present a 
a long band of a pale orange tint uniform throughout. The blue -~ 
rays are sharply cut off from the violet, the interposing indigo being 
nearly black; the violet rays being themselves exceedingly beau- 
tiful and clear. 

(18) 104. Lirac GLass (Manganese), fig. 8.—Reds of flowers 
seen in strong contrast with the leaves, which appear darker from 
the loss of their yellow. The yellow rays of the spectrum are nearly 
obliterated ; red shortened; green is gradually lost in black sha- 
dow, and all the other rays blended in an intense oval patch of blue. 

(C.) Series of Green Glasses. 

(19) 36. ApPLE.GREEN GLASS.—The red rays are shortened one-half, 
the yellow extends into the orange, and is sharply cut off without any blend- 
ing at the edge of the red; on the more refrangible side the green 
encroaches considerably on the yellow, and upwards into the blue; Fig. 9. 
the violet by extending into the blue obliterates the indigo. 

(20) 33. INTENSE GREEN, fig. 9.—All the rays below the orange 
are cut off; the yellow and green form one tint of pale pea-green. 
The blue rays are very light in colour, losing but little of their 
illuminating power, and these are fringed with a deep band of 
indigo ; no violet rays apparent. 

(21) 34. Green. Copper of great brilliancy, tig. 10.—The red 
below the orange cut off; does not shorten the violet end, but pro- 
duces a great extension of the blue ; the green rays encroach consi- 

g 
7 

extends to the edge of the blue. b 
(15) 117. VIOLET-COLOURED GLAss, fig. 7.—Blue §: 

@ 
a 

a 
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derably on the yellow. The chemical action commences at18 from Fig: 10. 
the line a'; the orange occupies the space of *10, the yellow about 
“16, but blending with the green; this is not easy of exact deter- 
mination; the green occupying about °25, and the blue and vio- 
let *38. There is a considerable loss of light in the spectrum. 

(22) 120. GREEN GLASS acting powerfully on all the reds of 
flowers, &c.—Cuts off one-half the red, extends the yellow, and con- 
sequently reduces the green of the spectrum. The blue is shortened 
by an extension of the violet. Although the reds of the least re- 
frangible end of the spectrum suffer considerably, those which are 
most refrangible pass this glass (copper) freely. 

(23) 121. GREEN GLass (Copper ).—Reduces the reds of spectrum ; brings 
the violet down on the blue; but the violet less red than ordinary. 

(24) 122. GREEN GLAss.—Nearly the same as the last (121). Fig. 11. 
There is little change on the lower rays, but the blue and violet 
rays are reduced to one-half their ordinary linear dimensions. 

(25) 116. DEEP 1RON-GREEN, fig. 11.—All the reds of flowers 
observed through this glass become nearly black. The spectrum 
exhibits two spots of pure crimson; perfect blackness between them. 
A spot of yellow of great purity, from which the green shades off 
into a light blue, which becomes very bright, and then passes into 
a line of indigo. The violet is entirely wanting. 

(26) 115. A PALE SMOKY-GREEN.—Acts but*very slightly upon 
any of the rays. 

(27) 44. DEEP IRON-GREEN, fig. 12.—Cuts off the lower red rays ; 
admits the permeation of the orange rays freely. The green very 
much blended with the yellow, so that it is only by adjusting with 
great care that a line of yellow can be seen. ‘The blue and violet 
rays suffer scarcely any change, the lengths of these rays being rela- 
tively as follows :—green ‘30, blue °25, violet ‘15. 

(28) 6. INTENSE COPPER-GREEN.—The spectrum appears as 
orange, green, blue and violet. The yellow rays are entirely want- 
ing ; a very thin line of red appears at the lower end of orange; the 
violet is considerably reduced by the loss of red. = 

In all the deep greens we find the violet rays almost entirely destroyed 
owing to the removal of the red. It is from results of this character that I 
am led to believe the violet rays to be due to a reappearance of red rays 
amongst the more refrangible ordinary rays. 

(29) 52. YELLOWISH-GREEN GLAss.—This glass has but very slight ac- 
tion on the spectrum, defining more perfectly than ordinary the limits of the 

_ violet, but producing no sensible change on any other of the chromatic rays. 
(30) 107. Licut Green.—The reds of flowers are Jost, the flowers ap- 

pearing purple. Yellows are also lost, the yellow blossom of the Elder tree, 
&e. becoming pure white. 

The violet rays are considerably cut off; the other rays are well-defined, 
but more green and less yellow than ordinary. 

(31) 119. Licut BoTTLE-GREEN.—Produces no evident change on na- 
tural colours ; its action on the spectrum is merely to define the spaces of 
the rays without producing any other change. 

(32) 110. Deep BOTTLE-GREEN.—Natural blues are blackened, and the 
__ paler reds suffer slightly. This glass cuts off all the most refrangible rays ; 
a band of violet, or blue with some red, is seen lining the edge of the green. 
_ The green rays very brilliant, and yellow passing to whiteness ; the red rays 
suffering scarcely any change. 
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(33) 102. OLIVE-GREEN.—-Green of spectrum somewhat more yellow; 
the violet diminished by an elongation of the indigo; the violet appearing as 
a border to the indigo only. 

(34) 103. Deep oLIvE-GREEN.—Red flowers not to be distinguished from 
the green leaves; spectrum diminished to red, yellow and green rays, the red 
being very much reduced in extent, and the yellow and orange blended. 

(D.) Series of Blue Glasses. 

(35) 49. A LIGHT BLUE, fig. 13.—The spectrum is represented Fig. 13. 
in its three primary rays, suffering a little reduction in length ; when a 
concentrated by a lens a little violet appears at the extreme edge. 
of the blue. Natural objects do not suffer much change when ob- 
served through this glass; purple flowers lose more of their red 
than blue, and violet-coloured ones appear nearly pure blue. 

(36) 46. INTENSE COBALT-BLUE, fig. 14.—The ordinary red ray 
disappears, and a pure crimson ray, the extreme red, is seen below 
the lower edge a! of the ordinary spectrum and extending up to the 
mean yellow. All the rays but the blue, which becomes very 
intense, and a trace of violet at v, are ob- 1 Fig. 14, 2. 
literated, the red rays being sharply cut off at aula 
y, between which and the blue a dark band 
appears. When concentrated by a lens, the 
spectrum is changed, as shown in (2). The 
lower crimson ray at a’ becoming a defined 
circle, surrounded by a band of intense black- 
ness, which extends to the second circle at y, 
which; instead of being crimson, as was conti- 
nued in the neck of (1), is now of a lavender 
hue, from the mixture of some yellow with the 
red, the blue is condensed, the black at the lowest edge being an intense 
indigo. 

(37) 3. CoMBINED BLUE AND GREEN GLASSES, fig. 16.—Looking at the 
spectrum through these glasses, every trace of red is obliterated, the resulting 
spectrum being a pure green and blue. Making the rays pass from fig. 16. 
the prism to a lens (fig. 15), and causing the concentrated rays to 

Fig. 15. 
a 

es 

permeate this combination, the result is somewhat more decided. The spec- 
trum is not shortened at the most refrangible end, but the red of the violet 
is entirely removed, forming a pure blue patch equal to *8. Over the space 
marked g the green is far more luminous than over any other part, and the 
rays gradually darken towards the lower end. 

(38) 105. DEEP COBALT-BLUE, fig. 17.—The red of flowers, as of the 
Fuchsia, &c., is entirely lost, and not to be distinguished from the green leaves. 
The surface of leaves appears a grey or blue, with a few exceptions ; the Arbor 
vite assumes a red-brown colour, remarkable from the striking contrast it 
makes with the surrounding trees. The leaves of the Currant and several 
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- other plants appear red on their under surface when examined through this 
giass, the light falling on the upper surface, and being trans- Fig. 17. 
mitted. Yellow Nasturtiums become of an intense brown. Blue 
Larkspurs not to be distinguished from the leaves. The violet 
and blue rays form a large oval, which, encroaching on the 
green, reduces it to a line bordering the lower edge of the blue. 
Yellow, a well-defined circular spot, ordinary red obliterated, 
and the extreme red forming a well-defined circular image quite 
surrounded by a black band. A prism of crown-glass gives 
the same result, as does also the hollow prism filled with Castor 
oil. The extension of this spectrum is remarkable. 

(39) 108. PALE GREY-BLUE appears to act most upon the 
yellow of natural objects, but produces no marked difference in 
the general tints. Its action on the spectrum is very slight; the yellow ray 

is somewhat reduced in size, and appears whiter than ordinary; and the 
green ‘is lessened by the blue ray encroaching on it. 

(40) 112. A smMoxy-BLUE.—No effect on colours generally; increases 
the extent of the violet and diminishes the blue. The yellow suffers, green 
passing into it; orange lost in the red. 

(41) 111. Biug-Grey.—Produces a slight, but by no means a marked 
change on the colours of natural objects; defines more perfectly the line 
between the blue and violet, and by lowering the yellow gives a more de- 
cided margin to the green. 

(42) 118. Pate BLUE, fig. 18—The reds of flowers are nearly Fig. 18. 
lost when observed through this glass, all extraneous light being —g—* 
shut off from the eyes. The red rays of the spectrum are thrown 
into two circles, and the yellow into a well-marked patch. The 
green rays are well defined; blue and indigo do not appear to 
suffer change. The red of the violet is completely lost. 

(43) 123. LicHT coBALT-BLUE.—The red of the spectrum is 
brought into a well-defined oval, the yellow very distinct; the green 
rays are considerably reduced. The blue rays extended, and con- a’ 
sequently the violet rays are much diminished. = 

(44) 47. Deep puRPLE GLAss.—Red, orange, green, and blue rays ad- 
mitted ; violet only distinguished after long examination. When concen- 
trated by a lens, the violet becomes quite visible as a well-defined band of 
coloured light. 

(E.) Miscellaneous. 

_ (45) 101. SMOKE-COLOURED GLAss.—Does not appear to alter the co- 
_ lours of natural objects observed through it. Blue of spectrum nearly ob- 
- literated, but the indigo and violet rays are extended; entire length of 
spectrum is not lessened. The most remarkable feature is the way in which 

_ the spectrum is extended over the violet end, proving the existence of red 
rays far down in the ordinary blue rays. 

(46) 106. A GREY GLAss.—Removes some red from the violet and 
shortens it. All the rays lose in luminous power, otherwise they do not 

_ appear, relatively, to change. 
_ (47) 115. SMOKE-COLOURED, HAVING A GREEN TINT.—Scarcely any 
action on either of the rays; there is a little loss of light. 

(48) 151. GLASS VERY SLIGHTLY sMoKy.—No change can be detected 
when this glass is interposed. 
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CuemIcat SErRIEs, No. 1. 

—— 

Chemical Spectra obtained after the Prismatic Spectrum has been analysed 
by the interposition of Transparent Coloured Screens. 

PHOTOGRAPHIC AGENT. 

Collodio-iodide of Silver on Glass Plates*. 

The numbers preceding the coloured glass employed, refer to the numbers attached to each 
particular medium in the previous series. No. 1. Those following the colour refer to the 
paragraph. 

(49). Normat Spectrum, formed by a very pure flint-glass prism.—Light 
admitted between two knife-edges, separated {th of an inch, and generally 
passed through a hole of the same diameter in an inner screen. The chro- 
matic image was received on a white tablet in a perfectly black box; its 
length, when most accurately adjusted, was 1 inch and j ths, but for con- 
venience this has been reduced to 1 inch and divided into 100 parts, and re- 
latively to this all the chemical spectra have been corrected (1:2). 
(50). Without any interposed medium, fig.19.—Chemical Fig. 19. 

action commences °40 above the lower end of red,and from 
this point extends to the length of 15 inch. Over the 
space covered by the red and orange rays are indications 
‘of a well-defined circle of protective action ; immediately 
above this a dusky brown commences, forming a kind of 
fringing which is extended to ‘60, and in a similar manner 
it bounds the whole of the spectrum. This is due to 
diffused light, which I always find bordering the spectrum. 
Over a space equal to *i0 a well-defined black space ap- 
pears, then the action weakens, but is still strong over °7, 
when it again increases just at the end of the violet, and 
is somewhat sharply cut off at 1-90 above 0, or lowest 
red, presenting an image similar to that represented in 
the margin. Placing the glass at a small angle, and ob- 
serving the spectrum by reflexion, the lower dark space 
comes out very strongly, and the whole space above it 
appears of a dark semi-metallic purple shaded by a dusky 
brown border. 

Glasses (A.) Yellow Media. Fig. 20. 

(51) 16. Deep yELLow (4), fig. 20.—Chemical ac- 
tion commencing over the region of the indigo and violet 
rays, the most intense action appearing to take place 
about the line H of Fraunhofer, It forms eventually a 
well-defined oval, the greatest amount of darkening going 
on in the centre of the impressed spectrum, a protected 
band, well-defined from the other parts of the surface, in 

* The collodion was made with gun-cotton which had been pre- 
pared with nitrate of potash and sulphuric acid. This being well 
washed was dissolved in ther. Iodide of potassium was dissolved in 
spirits of wine and iodide of silver added so long as it would take 
up any, and two drachms of this were mixed with one fluidounce of 
the collodion. The solution of silver employed was 30 grains to the 
fluidounce of distilled water. The image was always developed by 
pyrogallic acid. 



is very decidedly protected from change. Upon placing the 
_ glass in a solution of hyposulphite of soda, and allowing it to 
_ remain for some time, the variations of action are more ap- 
_ parent :—lIst, the very dark centre; 2nd, a band of much 

a ieee! ie 

weaker action; 3rd, a far more energetic band surrounding 
the whole ; and 4th, a protected band extending from the lower 
point far below this as a protected circle, as indicated by the 
shading in the figure. 

(52) 18. Mepium yveELLow (6), fig. 21.—Chemical action 
_ commences above the yellow ray, upon the confines of, but 7 
the green, commencing *40 above lower red, the space oc- 
cupied by the green rays being impressed as a well-defined 
oval of the length of *25, then a neck of very much lower in- 
tensity of ‘20; a large and well-defined oval 90 in length, 
exhibiting the greatest degree of intensity in the middle space, 
shaded off to the edges. The length of impressed spectrum 
1:40, and from the zero a! to end of chemical action 1°85, or 
length of action beyond luminous spectrum at @°85. Here 
we have an extinction of the violet and indigo rays; and over 
the space occupied by the blue rays a comparatively weak 
action, this action being continued with very much energy 
over the space occupied by the dark rays. The indication of 
protected spaces around the spectrum is less evident than in 
many other examples. 

(53) 114. LicHT RED-BROowN (11), fig. 22—Action com- 
mencing at “75 and extending with tolerably uniform inten- 
sity to 1°60, and gradually shading off to 1°85. At the lower 
end the action descends slowly to ‘65. A brown line of 

_ shading appears around this spectrum, but this is probably due 
to dispersed light, since this shading is considerably increased 
when many clouds are floating about. 

Glasses (B.) Red Media. 
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contrast with the little darkening from extraneous light beyond the luminous 
image. The space between a and the lower end of the impressed spectrum 

Fig. 21. 

a 

(54) 13. VioLer cLass (13), fig. 23.—Chemical action commences at *60 
above 0, and is then continued with tolerable uniformity to 1°35, a faint sha- 
ding being prolonged about 15 further, or 50 beyond the luminous spectrum. 

The long dark oval in the interior of the spectrum exhibits a more intense 
chemical action than the other portion; this darkened space appears to 

Fig. 24. belong mainly to the upper oval of the luminous Fig. 23. 
| spectrum and over the dark space beyond it. In 
| some other experiments, during a period when 
| thesky was covered with light white clouds, and 

consequently when the intensity of the sunshine 
was varying, the chemical limits were subject se 
to constant changes, commencing sometimes as 

| high as °70 and terminating at -30. 
|. (55) 104. Lizac exass (18), fig. 24.—Che- 

mical action commences at *75 and ceases en- 
| tirely at 1-25, forming thus one small patch of 
L changed silver, commencing near the line H, and 

“occupying but about one half-inch of space. 4 



270 REPORT—1852. 

More than half of the bluerays are inactive, the action being 
confined to the space of the violet and the lavender rays. 5 

(56) 12. Rep (Gold) (14), fig.25.—A great number jj 
of experiments have been made with the hope of detecting 
some chemical action on the iodized collodion by the 
bright crimson rays which permeate this glass. In no 
instance have I been successful; instead of obtaining any 
indication of change, the only result has been the occa- 
sional evidence of a protecting action over the spot on 
which the oval red patch, described in the analysis of 
the spectrum, falls when diffused radiations have acted 
on the sensitive surface generally. 

Glasses (C.) Green Media. 

(57) 36. BRIGHT APPLE-GREEN (19), 
fig. 26.— Action appears singularly divided. 
Two spaces of most intense action, corre- 
sponding with the green and violet rays as 
shown at y, v, these being surrounded with 
a band of a chocolate-brown colour. By 
placing the glass in a strong solution of the 
hyposulphite of soda the outer band is 
readily dissolved off, but the ovals y, v resist 
for a long time the action of the solvent, 
dissolving indeed, only when the film of col- 
lodion separates from the glass. 

(58). The former result was obtained in 
London. On repeating the experiments at a a’ 
Falmouth, a very different result was ob- . 
tained. The action commencing at ‘60, and continuing to 1°60, an extended 
though much weaker action is prolonged to °35. The experiments having ~ 
been repeated several times in both localities under precisely the same con- 
ditions as regards prism, size of opening between knife-edges, length of 
spectrum, &c., these results indicate some peculiar atmospheric conditions. 
These, however, can only be determined by several sets of experiments at 
different times. 

(59) 6. INTENSE COPPER-GREEN (28), fig. 27. 
—Intense action, producing a bronzed line, 
commences at ‘60 and extends to 1°10, or over 
a space equal to°50. A weak action extends 
down to ‘45, marking the space occupied by 
the green ray. A similar modified action 
extends upward to 1°60. By long exposure a 
light fringe appears over the space occupied 
by the yellow rays, the actual chemical spec- 
trum being 1°35 in length. The fringe around ; 
the lower part of the spectrum, which is not 
readily explained, is a tolerably constant re- = 
sult. It may possibly arise from some refrac- 
tion of the rays near the Fraunhofer line B, 
within the glass plate. 

(60) 34. Green (Copper) (21), fig. 28.— 
Action commences at ‘60, and it is continued 
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_ which appear to go on within the chemical spectrum. 

_ tends up to 2°20. The inner portion of this spectrum 

much more intense over this section than on any other 

_ the complete production of metallic silver in a state of 

brown edge, but does not act in the slightest degree on 
| the inside oval space. The spectrum obtained without 
f any interposed medium is, upon collodion, of less extent 
than that now described; it is, usually, a long flame- 
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with full intensity to 1°15. This forms a well-defined dark olive-green oval 
spot; it is somewhat smaller at the upper end; the chemical action is then 
continued faintly to 1-35, and still more faintly to 1°60. At the lower end the 
impressed image descends to ‘50, and a faint border of dusky brown sur- 
rounds the spectrum, which is impressed over a'space equal to 1°5. The prin- 
cipal action is limited to the blue and the rays above it. , 

(61) 33. INTENSE GREEN (20), fig. 29.—The action hereon _ Fig. 29. 
the most sensitive collodion plates is exceedingly slow, and after © 
an exposure of five minutes in the brightest sunshine, the only ——_——* 
indication of any chemical action is the appearance of a faint 
spot near the line H. This when acted on by the pyrogallic 6 
acid becomes very dark, and another spot a little beyond the 
violet rays makes its appearance. 

(62). In the camera obscura, which has been devised for 
working with the very sensitive and beautiful collodion process 
in the open air, yellow glasses have been introduced for the a’ 
purpose, as it was thought, of cutting off the chemical rays, at 
the same time as light enough was admitted to enable the operator to see 
his work. The results obtained (see Yellow Media) clearly prove that rays, 
chemically active for collodion, pass the yellow media very freely; some 
green glasses, as the above, offer much more obstruction, but red glasses ap- 
pear to be still more effective. c 

(63) 44. DEEP IRON-GREEN (27).—The action of this spectrum is very 
slow, and confined to the limits between the mean green ray and the extreme 
violet. In agreat many experiments the spectrum impressed has been always 
limited to the space °50; that is, it has commenced in the middle of the 
luminous spectrum and terminated with the violet rays. Very weak hypo- 
sulphite of soda washes off the darkened portion so readily, that I am led to 
infer that it is an exceedingly superficial dust upon the surface only. 

(64) 116. ANOTHER DEEP IRON-GREEN (25).—By long-continued action 
there is scarcely a trace of any chemical change. Here we have an example 
of a spectrum in which the blue class of rays, ordinarily called the chemical 
rays, are very brilliant, yet they are chemically inactive upon this most sen- 
sitive photographic preparation. 

Fig. 30. 
Glasses (D.) Blue Media. 

(65) 105. DEEP COBALT-BLUE (38), fig. 30.— The 
rapidity of action with this medium prevents the marking 
of many of the more remarkable gradations of change 

Chemical action commences between °70 and 1°70, and ex- 

appears the lightest, but in reality ‘the action has been 

part, and the semi-transparency of this portion is due to 

fine division. Ammonia will dissolve off the outer dark 

shaped band of 1°60 or 1°70 in length, and of uniform : 
intensity throughout. The operation of the cobalt-blue we 



272 REPORT—1852. 

glasses on the spectrum indicates’ some peculiar influences, which require more 

extensive study than they have yet received. The remarkable difference 

between the luminous and the chemical spectrum is very striking, and it ap- 

pears to indicate the independent existence of the actinic or chemical rays. 

(66) 3. CoMBINATION BLUE AND GREEN (37), fig. 31.—The spectrum 

impressed by long exposure commences at -45 and terminates sharply at 1-0, 

there being no indication of any action beyond the visible spectrum. It will 

be found by examining the drawing of the luminous spectrum obtained 

when the light has passed this combination of Fig. 31. Fig. 32. 

glasses, that the action commences at the lower a 

edge of the green rays. ‘The whole space im- Dir’. as 

pressed has equal intensity throughout, with a 

brightening of the silver in the middle. 

(67) 49. A Licur BLUE (35), fig. 32..—The 

action commences at the lower edge of the blue 

rays ‘55 from 0, and extends to 1:40, when it is 

suddenly interrupted. Considering the usual 

character of blue glasses, and that this one is Ong 

an unusually transparent nature, it will be ue- 

cessary to subject it to a much more search- 

ing examination than it has yet veceived. That 

the chemical change is very superficial, is proved by the 

rapidity with which the hyposulphite of soda removes the 

impression. 
(68) 46. CopaLt-BLUE (36), fig. 33.—Action com- 

mencing at °75, extending with full euergy to 1°50; at 

the lower edge it is continued with faint shading to °55, 

and even some very slight continuation to ‘0, which is to 

be detected by placing the collodion glass plate upon a 

sheet of white paper and viewing it at a small angle, and 

shading off at the most refrangible end, until at 2°10 all 

action appears to cease. This is the greatest extension 

of the spectrum which up to this date (August 20, 1852) 

has been obtained; and in two experiments made in very 

intense sunshine at noon-day, a well-marked spot has 

been obtained °10 below 0, as marked in the drawing. 

This spot will be found to correspond with one of Sir 

John Herschel’s heat spots, and may possibly be referred 

to some peculiar chemical action due to the so-called pa- 

rathermic rays. The presence of vapour, in the form of 

light cloud or mist, however attenuated, appears to ob- 

struct this peculiar class of rays. 

(E.) Miscellaneous Series. 

(69) 101. SMOKY-COLOURED GLASS (46), fig. 34.— Che- 

mical action commences at “70 and extends to 1:90. At the 

least refrangible end the impression descends faintly to *50. 

The maximum of action is within the limits of the visible most 

refrangible rays, the most intense spot being near Fraunhofer's 

line H. 
Those media which have been employed in the analysis of 

the prismatic spectrum, and are described in the optical series, 

put which do not appear in the chemical one, have been omitted, 

until further experiments confirm, or the contrary, the results 

which have been obtained. a 
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- On the Composition and Ciconomy of the Flax Plant. By Dr. HopcGEs, 
F.C.8., Professor of Agriculture, Queen’s College, Belfast, and 
Chemist to the Chemico-Agricultural Society. 

Next in importance to the study of the substances which serve man for food, 
is the investigation of the composition and ceconomy of the materials which 
yield him clothing. Among the plants which, from the most remote anti- 
quity, have been valued for their textile adaptation, those of the Linacez 
family—and especially the Linum usitatissimum, a native of our own country, 
and widely spread over Europe, and also found in Hindostan and North 
America—have occupied a prominent place; the flax plant, we have reason 
to believe, having been cultivated for its fibre in the earliest seats of civi- 
lization, and manufactured in the tents of the patriarchal fathers of our race. 
We find that it was worn in the temples, and the microscope has demon- 
strated that it was entombed in the sepulchres of Egypt. It also appears 
that its valuable qualities were known to the ancient tribes of northern and 
western Europe. 

A complete account of the flax plant, and its industrial applications in 
Ireland, should include—l1st, the history of flax cultivation in Ireland; 2nd, 
an account of the processes of cultivation ; 3rd, an examination of the chemical 
composition of the plant; 4th, an account of its technical preparation. 

The second division of the subject, however, belongs so exclusively to the 
practical department of agriculture, that its consideration may at present be 
properly omitted; and though it would be out of place to occupy much time 
in this Section with the first division, yet a few remarks may be permitted, 
for the purpose of exhibiting the attention which, from a very remote period, 
seems to have been directed to flax cultivation in this country, and as illus- 
trative of its vast importance to the inhabitants of the province in the com- 
mercial capital of which we are now assembled. 

1. The History of Flax Cultivation in Ireland.—From the earliest pericds, 
we have reason to believe that the inhabitants of this island were acquainted, 
with the valuable qualities possessed by the fibre of the flax plant, and manu- 
factured it for clothing. By whom, however, or from what country it was 
introduced, we have no satisfactory record; for the assertion made by some 

_ writers, that the Phcenicians were the instructors of the Irish people, is 
totally destitute of historical foundation. Our Irish name for flax is Lhin, 
which word is also applied to thread, while the term Anairt, which is used 
to express a kind of coarse linen cloth worn by the peasantry, Dr. O'Donovan, 

_ of Queen’s Coliege, whose extensive and valuable researches in connexion 
_ with the native records of this kingdom are so well known, informs me has 

_ no cognate term in any language with which he is acquainted, and is evidently 
a word of great antiquity. In the Brehon laws, also, we find it enjoined that 
the Brughaidhs or farmers must be acquainted with the mode of working flax. 
The linen shirt, dyed yellow, indeed, appears to have been a national dress ; 
and the celebrated jesuit, Edmund Campion, speaking of the “ meere”’ Irish, 
describes their fondness for capacious linen garments. “ Linen shirts,” he 
Says, “the rich doe weare for wantonness and bravery, with wide hanging 
sleeves, playted; thirtie yards are little enough for one of them.” ‘The 
importance of flax cultivation in Ireland appears to have been fully recognized 
by the English government, as may be inferred from the number of legislative 
enactments and grants for its encouragement. In 1809, we find that govern- 
ment appropriated the sum of £20,000 for this purpose. The exertions of 

Several national societies have also been directed to the promotion of flax 
1852. T 
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cultivation ; and by the labours of the Royal Dublin Society, the parent of 
all our agricultural associations, important improvements were introduced in 
the management of this crop. Since the establishment, in 1841, of the Royal 
Flax Improvement Society of Ireland—an association of proprietors and ma- 
nufacturers, which was originated, and holds its meetings in this town—there 
has been expended of money, collected by subscriptions from members, 
£8000, and of money granted by the government to the Society, for the pro- 
motion of flax cultivation in the south and west of Ireland, £4000. Yet, 
notwithstanding the efforts which have been-made by governments and 
societies to stimulate the culture of flax, and though the total extent of the 
crop produced last year was estimated by the Census Commissioners as equal 
to 138,619 acres, the value of which would be about £1,700,000, this produce 
is only about a fourth of that annually required by the rapidly increasing 
manufactures of the United Kingdom. Though flax is at present cultivated 
in almost every part of Ireland, yet it is in Ulster that this branch of industry 
has attained its chief development. Of the 138,619 acres of flax grown in 
1851, only 14,893 acres were beyond the bounds of this province. It is in 
Ulster, also, that the principal seats of its manufacture are to be found. 

2. The Composition of the Flax Plant.—In reference to the third division 
of the subject, I conceive that the most satisfactory method will be to com- 
municate the history of a crop grown by myself for experimental purposes, 
the progress of which I was able carefully to watch, from the sowing of the 
seed till its conversion into dressed flax for the market. Some of the details 
which I have collected, though of importance in the study of agricultural 
science, have not been hitherto much attended to in this country. 

The field selected for the experiments was situated about a mile anda 
half from Belfast; it has a south-west aspect, and the soil is a sandy loam, 
composed of transported materials, such as are common in the districts sur- 
rounding Belfast. It had been occupied as a grazing field for four years, 
and allowed to produce rich crops of thistles and ragweeds. Its chemical 
examination proved that it contained a fair supply of all the ingredients re- 
quired for the purposes of cultivation: 100 parts had the following compo- 
sition :—-- 

Ciranic mthets oes ee) OOO 
MURS E OF NOM sieck cut hottest obs eA 
PIAA 0 CRS yeos'e,s vacate gear ae ©, O 
Darnntate Gene” eon ge oe, POF 
mulphate- Of lima... ee es OF 
Phosphate of lime .........../... 018 
Carbonate of magnesia .......... 0:06 
Salts of potash and soda.......... 240 
Insoluble siliceous matters ........ 83°32 

99°54 

Water in the sample .... 3°00 

Textural composition.—Clay, fine sand, and organic matters.... 16°50 
Coarse sand and gravel ...........-.. 83°50 

100:00 

Progress of the Crop.—-On the 16th of April, 1851,a portion of the field, 
measuring exactly 70 yards by 70, which had been prepared by spade labour 
‘in winter, was reduced to a fine tilth by harrowing and rolling, and sown 
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with two and a half bushels of clean Riga seed of superior quality. The 
weather had been dry for some time; but in the evening, after the sowing, 
0°300 inches of rain fell. 

On the 28th of April the young plants appeared above the soil. 

Mean temperature, from 16th nae 46°°5 Fahr. 
Quantity of rain ..... . 1:385 inch. 

On the 14th of May the pra tie of the field was green; each plant con- 
sisted of two leaves. 
May 31.—Each plant, with root, measured about 6 inches. Eight plants 

were taken for examination, and were found, when all traces of adherent 
earth were removed, to weigh 36 grs. They were dried at 212°, and care- 
fully incinerated in a platinum vessel, and were found to be composed as 
follows :— 

Per-centage composition. 
Fresh plants. Dry. 

Wate E Sc. deliv Sige <(BOTS 83°833 
Organic matters .... 5°09 14°139 8'7°446 
Inorganic matters 0°73 2°028 12°554 

y 36°00 100-000 100°000 

June 26.—Two plants, with roots, were taken from the same part uf the 
field as those last examined. The plants were just about to flower. Height 
of each above surface of soil, 223 inches. Both together weighed 60 grs. 

Per-centage composition. 
Fresh plants. Dry. 

Water 81:917 
Organic matters ...... 16°837 2 5) 
Inorganic matters...... 1°246 6°89 

100:000 _. 100-000 

_ June 28.—The plants were in flower. Mean temperature, from their first 
appearance above the soil (60 days), 53°°7 Fahr. 

July 7.—One plant in flower was taken. Height, 29 inches. 
entire plant, 26:05 grs. 

Weight. of 

Per-centage composition. 
Fresh plants. Dry. 

Water... cc aay ss 73°32) 
Organic matters........ 25°144 94°25 
Inorganic matters ...... aoa 5°25 

100°000 100-000 

July 28.—One plant of flax, in seed, was taken; height above ground, 
31 inches, root 53 long; length from ceri of the ‘Feld to the first branch 
24 inches. 
The weight of the entire plant was.71°1 grs. 

About 5 inches ‘of the lower end of stem had become yellow. 

Per-centage composition. 
Fresh plant. Dry. 

Water. : 52. Pst ane’ 69°210 
Organic matters... .. 30°045 97°58 
Inorganic matters ..,... 0°745 2°42 

100°000 100°00 
fue, 



276 REPORT—1852. 

The plant was cut into three portions, which were separately incinerated, 
with the following results :~- 

1. Root and lower part of stem weighed, dried, 6°60 grs., gave 0°094 ash, 
1°424 per cent. 

2. Capsules and branches, dry, weighed 9:47, gave +293 ash, 3:094 per cent. 
3. Middle portion, dry, weighed 5°53, gave *143 ash, 2.584 per cent. 
August 10.—-One plant taken; entire length, with root, 37 inches; length 

from surface of soil to branches, 29 inches; stem of a light straw colour ; 
leaves withered on 10 inches of stem; capsules 10 in number——seeds green ; 
weight of entire plant 71 grs.; branches and capsules 31°8 grs.; water in 
plant 45°336 grs.; solid matter in ditto 25°665 grs.; inorganic matter in ditto 
1-006 gr. 

Per-centage Composition. 

NV AtCRs ttre ig wale ots a 63°852 
Organic matters ........ 34°732 96°08 
ASH cas unpie tee Scie dautyen ol ARO 3°92 

Total.. 100-000 100-00 
August 25.-The pulling of the crop was begun—a plant was taken and 

examined; weight of entire plant 62°40 grs.; weight of capsules 22°50 grs. 

Per-centage Composition of Stem. 
In fresh plant. Dry. 

AWPU aSY et ott anerie Ate ses emer olay B 56°64 
Organic matters ........ 41°97 96°80 

, Aplin cuit paukias eh ce sn LOD 3°20 

Total.. 100-00 100°00 

The crop was placed in stooks, and remained in the field until the 8th of 
September, when it was weighed at the Cregagh Steeping Works. At this 
period the air-dried straw was found to contain 12-2 per cent. of water, and 
the bolls 11°84 per cent. 

The weight of the produce of the experimental field (straw and bolls), air- 
dried, was 7770 lbs., for which the sum of £12. 9s. 9d. was obtained. 

Amount of Nitrogen and Inorganie Matters in the Straw and Capsules, 
as pulled on the 25th August, dried at 212°. 

In the straw. In the bolls. 
1. Nitrogen, percent..... 0°53 1:26 
2; Ash, per eent:..<.... 3°20 4077 

Composition of the Inorganic Matter of the Crop. 
100 parts of the ash of the straw and capsules had respectively the fol- 

lowing composition :— 
Ash of straw. ‘Ash of capsules. 

Potash 2 saad snr iene a 20°32 16°38 

Sacdanhur ace ae meouies geo Or 6°25 
Chloride of sodium ...... 9°27 12°98 
Weiner. hacer ian 19°88 13°95 
Te ee 4°05 ool 
Oxide of iron .......... 2:83 0:38 
Bulepmrie aed fy) ....3.. Ts 1451 
Phosphoric acid ........ 10°24 23°26 
Carbonic acid .......... 10°72 6°37 
Silica Seeeiiee els 53 1280 0°67 

Total.. 99°31 99°02 
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One of the earliest among those who directed their attention to the che- 
mical composition of flax, was a distinguished member of this Association, Sir 
Robert Kane. Since that time analyses of the ash of the straw of flax have 
been published by Professor Johnston of Durham; by Messrs. Mayer and 
Brazier, and by Mr. Way in England ; by Leuchtweiss in Germany ; and by 
the reporter. The only examination however of the proximate constituents 
of the plant, so far as I am aware, consists of an analysis of the seed by Leo 
Mayer. It is, indeed, strange that a plant, the straw of which has afforded oc- 
cupation to the industry of so large a portion of the world in all ages, and the 
preparation of which, for commercial purposes, consists in acting upon its 
proximate constituents, should not have been more carefully studied. Having 
been for some time engaged with investigations in this important department, 
I shall, on some other occasion, bring forward the details of my analyses. At 
present I shall merely state the general results of the examination of a spe- 
cimen of flax-straw taken from the experimental crop. A preliminary exa- 
mination having indicated the presence of a volatile oil, a quantity of the 
stems of the plant, carefully deprived of the seed capsules, was distilled with 
water containing common salt, and from the distillate, which was without 
action on litmus, I obtained an oil of a yellow colour; 5 lbs. of the fully- 
grown fresh stems afforded about 10 grs. of this oil, which had an agreeable 
penetrating odour, and suggested the peculiar smell which is remarked on 
entering a room where flax is stored. In my examination of the proximate 
constituents of the plant, the straw, coarsely powdered, was placed in an 
extraction apparatus, and successively treated with ether, absolute alcohol, 
water, dilute hydrochloric acid, and weak solution of potash. The solutions 
obtained on examination were found to contain a fat oil, wax, traces of chlo- 
rophyle, a peculiar green resin, a gum resin, which presented some of the 
characters of the principle which Pagenstecher termed linine, and described 
as existing in the Linum catharticum or “purging flax,” but could not be 
identified with it, a modification of tannic acid, which afforded a gray preci- 
pitate with perchloride of iron, but was not affected by solutions of isinglass 
or tartar emetic, gum, not affected by solution of borax or basic silicate of 
potash, a brown colouring matter, albumen, caseine, starch, pectine, cellulose, 
and salts. The following table exhibits the action of the various solvents 
employed :-— 

1. Soluble in wether ........ kd se had 2°83 
9, Soluble in absolute aleohol ...... eae, 
3. Soluble in water ......-....+..-- 5:92 
4. In dilute hydrochloric acid ........ 22°76 
5. In dilute solution of caustic potash.. 16°39 
6. Cellulose and salts.............0.. 48°58 

100:00 

[ shall now proceed to the fourth division of the subject, and describe the 
various methods which are adopted for the purpose of preparing the flax 
plant for the spinner. I shall not in this place allude to the economy of its 
seed, but confine myself to the management of the fibre of the plant, to 
a which, of superior quality, is the main object of the flax-growers of 

ster. 
When a portion of the straw, as it is termed, of the flax plant is examined, 

it is found to consist of three parts: first, of a woody, central, hollow column, 
which the microscope shows to be composed of cellular tissue ; second, of a 
tubular sheath, composed of long and firm bast-cells; and thirdly, of a deli- 

’ 
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cate covering of epidermis. By rubbing a piece of dried flax-straw between 
the fingers, the woody central part and delicate epidermis can be readily 
broken to pieces, while the tough fibres of the bast-cells will be found to re- 
main but little injured. Those tough fibres, which are capable of being split 
into filaments of extreme delicacy, constitute the raw material of our greatest 
national manufacture. In the country farm-houses and manufacturing towns 
of Ulster, they afford employment to thousands of our people, and are made 
to assume almost innumerable forms. They are moulded into the costly lace 
and beautiful cambric. They cover our tables, and supply us with “fine 
linen,” equal to that which was once the pride of Egypt. The coarser fibres 
give stout sails to our ships, and even the refuse rejected by the spinner is 
worked up into a cheap and substantial material for covering our farm-houses, 
while the sweepings of the Belfast warehouses are sold to the paper-makers 
of England, and used to produce the broad sheets upon which the Times 
and Morning Chronicle newspapers are printed. 

To separate this invaluable fibre from the worthless parts connected with 
it is the first step in its preparation for the spinner. Numerous plans have 
been proposed for this purpose, both by scientific and practical men. The 
examination of the plant shows us that its parts are bound together by gummy 
and resinous substances, and that vegetable jelly fills its cells. The separa- 
tion of the fibre, therefore, merely by mechanical means, as might be expected, 
cannot be perfectly accomplished; yet at various times patents have been 
taken out for the application of machinery for this purpose; and in 1815 the 
Linen Board expended £6000 in the attempt to introduce into Ireland a ma- 
chine which had been invented by a Mr. Lee. One of those machines was 
lately sold as lumber at the White Linen Hall in this town. In other 
countries the dry preparation has also been tried, and though it has been 
found capable of producing a coarse, discoloured fibre, adapted for inferior 
fabrics, such as bagging, &c., yet it has been nearly discontinued. The 
specimens on the table will serve to illustrate the results of this method of 
treatment, as pursued in the jail at Cork, where it serves to give useful 
employment to the prisoners. 

From the earliest times only one method has been found capable of yielding 
the textile material in a condition adapted for every purpose, and possessing 
all the qualities demanded by the spinner, viz. the decomposition, by the 
process of fermentation, of the adhesive substances which connect together 
the bast fibres and the ligneous tissues of the straw. It is by this pro- 
cess, variously modified in the arrangements for conducting it, that nearly all 
the fibre produced in the great flax-growing countries of Europe is at present 
prepared. In many parts of Germany the fermentation is induced by ex- 
posing the flax, spread in the fields, to the influence of the air and moisture ; 
while in Belgium, which is justly regarded as the model country for flax 
management, the practice of enclosing the straw in wooden frames, and im- 
mersing it in the waters of rivers until the necessary changes are produced, 
is in many places adopted and found to yield fibre of superior quality. 

In Ireland, at the present time, two modifications of the system of fermenta- 

tion are in use—one of which consists in steeping the straw in pools of water 
in the open air at ordinary temperatures, while, according to the other method, 
the steeping is transferred from the farm to the factory, and the fermentation 
accelerated by employing water maintained at an elevated temperature. The 
former method of steeping has prevailed in this country and in other parts of 
Europe to some extent from the earliest times; and though it has been 
asserted by some writers, without, however, any authority for the statement, 
that the ancient inhabitants of this island prepared the flax in the same rude 
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manner, by beating the unsteeped straw, as observed among some of the 
people of the South Sea Islands, yet we may, I think, infer from the number 
of places to which the name “poll a lin,” t. e. flax hole, is applied, that 
they steeped in water. The plan followed by the farmer, who adopts the plan 
of steeping the flax on his farm in the open air, is to excavate a pond in con- 
nection with some convenient stream. The dimensions preferred are from 
twelve to eighteen feet broad, and about four feet deep. The quality of the 
water employed requires careful consideration, hard waters being found ma- 
terially to interfere with the process; ferruginous waters also are avoided ; 
aud in those districts where the steeper is obliged to make use of them, the 
flax acquires a dark tinge, which the bleacher finds it difficult to remove. 
From the action of the salts of iron upon the modification of tannic acid, 
which I have shown to exist in the straw, we can readily understand that the 
presence of iron in the water of the steep-hole must be prejudicial. As the 
oozing of water from the adjoining soil also frequently produces discoloration 
of the flax, careful steepers place on each side of the-pond a small drain, to 
prevent the entrance of drainage waters. The flax, after pulling, is prepared 
for steeping by removing the seed capsules, or bolls, by means of a simple 
machine, composed of a number of iron teeth, about eighteen inches long, 
screwed to a socket of wood, and fixed perpendicularly on a long bench, upon 
which the workmen sit. The bolls are separated from the stems by the work- 
men taking a handful of the flax, spreading it out, and drawing it through 
the teeth of the ripple, as the machine is termed. Sometimes, however, the 
steeping does not take place until the flax has been stored for some time, and 
has become so dry that the fibre would be liable to injury by using the 
common rippling-machine. In such cases the seed is beaten off by means 
of a “ beater,” formed of a block of wood furnished with a curved handle. 

In England, where the flax plant is cultivated more for supplying food for 
eattle than for its fibre, the value of its nutritious seed is acknowledged by 
every farmer; but in Ireland, unfortunately, industrial knowledge is only 
beginning to influence the practice of the agricultural population. It is in 
Ulster that the chief progress has been made. The Royal Flax Society has 
diffused much useful information ; and another institution, the Chemico-Agri- 

~ eultural Society, by its lectures and publications, has also contributed, in no 
small degree, to overcome ancient prejudices. Yet it must, I fear, be regarded 
by this meeting as but little creditable to our agriculture, that, though annu- 
ally nearly 650,000 qrs. of flax-seed and 70,000 tons of flax-seed cake are pur- 
chased by the farmers of the United Kingdom from foreign countries, only 
about one-tenth of the seed grown in this country is saved, the remaining 
portion, by the prejudices or indolence of the farmer, being consigned to the 
steep-hole. : 

In placing the bundles of flax in the steeping-pond, they are arranged in 
regular rows, placed in an inclined position, so that the tie which confines 
the straw in one bundle rests upon the root end of the preceding bundle ; 
the bundles of flax of equal length being arranged in different parts of the 
pond. When the pond is filled, a thin layer of straw or rushes is spread 
evenly over the flax, and on this covering old sods are placed, so as to keep 
the bundles from rising above the water. In a day or two, according to the 
temperature of the season, fermentation commences in the pool, and in warm 
weather in from eight to ten days, at other times in from twelve to fourteen, 
the steeping and retting, as the process is usually termed, is completed. 
During the steeping the water acquires a dark brown colour, carbonic acid 
is disengaged in great abundance, and the surface becomes covered with a 
gelatinous scum. To remove this matter it is usual to allow a gentle current 
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of water to flow over the surface of the pond from the supplying stream, as, 
when it is allowed to remain, the colour of the flax is found to be injured. 
Various methods are resorted to in this and other flax-growing countries, to 
ascertain the proper period for the removal of the flax from the pond. Thus 
the Silesian steepers take some stalks of the Hax from the pits, and place them 
on the surface of the water. If the stalks sink they remove the flax, but if 
they swim they allow the steeping to continue for some days longer ; while 
the Irish farmer, day after day, when the fermentation has fairly commenced, 
anxiously tests the progress of decomposition by drawing a few stalks from 
one of the flax bundles and breaking them across in two places, about two 
inches apart. If he can readily pull away the central woody column without 
tearing the filaments of bast which surround it, he considers that the period 
has arrived for removing it from the pit. 

It is easy to perceive that the peculiar series of changes which facilitate 
the breaking up of the various organic compounds which compose the struc- 
ture of the flax plant, must, in our fickle climate, where so many sudden 
alterations of temperature occur, be liable to frequent disturbance, and 
that the progress of the fermentation, in the shallow steeping-pools, must 
be exceedingly irregular and uncertain. It is not, indeed, to be wondered, 
that, notwithstanding the closest supervision, the most experienced steepers 
should frequently be deceived, and that one part of the flax should be too 
much decomposed while another part has not properly experienced the altera- 
tions which facilitate the complete separation of the valuable material. 

The disagreeable odour evolved from a flax-pool must be familiar to those 
who have travelled in the north of Ireland in the steeping season, and the 
black hue which the streams in some country districts acquire at that period, 
from the refuse waters of the pools being allowed to fall into them, excites the 
surprise of strangers. 

It is interesting to discover, amongst those wonderful records, not merely 
of the military achievements, but of the rural occupations and manufactures 
of the ancient inhabitants of Egypt, which have come down to us on the walls 
of their temples, that the steeping of flax and its preparaticn for their “fine 
linen,” was conducted nearly, we may conclude, in the same manner as by our 
farmers at the present time. The drawings exhibit to us large wooden vats 
for containing the flax-straw, and men are represented carrying water to fill 
them. 

To render the history of the crop complete, it is necessary to give some 
account of the treatment which the flax undergoes on its removal from the 
steeping-pool. I shall confine myself to a description of the ordinary system 
of this country. The first operation to which it is subjected is what is tech- 
nically termed grassing, which consists in spreading the steeped straw in thin 
and even layers upon pasture ground, for from six to ten days, according to 
the season, frequently turning it during its exposure, that the air may act 
equally on every part of it. By grassing the eremacausis of the woody matter 
and loosening of the fibre is still further promoted, and the colour of the flax 
also improved. After grassing, the straw is either stored up in stacks, for 
subsequent treatment, or at once subjected to the action of machines which 
break up and remove the brittle woody parts. To break up the woody matters 
so as to facilitate their removal in the ordinary practice of the farm, a simple 
machine, termed “the break,” is employed. It consists of two wooden frames, 
each of which is furnished on one side with a number of parallel angular bars, 
so arranged, that, when the frames are connected together by a hinge, the 
angular surfaces of the bars on one frame are received into the hollows formed 
between the bars of the other. One of the frames is permanently fixed on 



THE FLAX PLANT. 281 

a support, while motion is communicated to the other frame by means either 
of an iron spring, or by an elastic pole of wood attached to it and connected 
with a treadle, upon which the workman presses with his foot. By placing 
a handful of the straws between the frames, and pressing upon the treadle, 
the moveable frame descends and bruises, or breaks the inelastic woody 
matter, while the supple fibre is uninjured. So prepared, the straw is ready 
for the second and final operation, which it undergoes before it is transferred 
from the farm to the factory. Steeping and grassing have destroyed the co- 
hesion between the various structures of the straw, the break has fractured 
the woody matters, it only now remains to liberate completely the valuable 
textile material from its worthless encumbrance. This is effected on the farm 
by means of a simple implement of manual labour; an improved form has 
been introduced from Belgium. It consists of a thin blade of wood, attached 
to a handle, and an upright wooden stand, with a notch cut on one side, in 
which the workman inserts a handful of the steeped and bruised flax, and 
turning the flax so as to present every part to the implement, by the blows 
of the “scutcher” the brittle and broken weody matters, technically termed 
“shoves,” are knocked away, and at the same time any very short or injured 
fibres are removed, producing what is known as “scutching tow.” Some- 
times bits of “shove” adhere so closely to the bast fibre, that the workman 
requires to scrape them away by means of a blunt knife. 

Amongst the various obstacles which impede the extension of flax cultiva- 
tion to the south and west of Ireland, is the difficulty of obtaining experienced 
scutchers; and serious loss has frequently been sustained, by persons who 
have attempted the preparation of the crop, from the want of that skilled 
labour which is available in almost every part of Ulster. Thus it was found 
that while the northern scutchers can turn out from 12|bs. to 141bs. of fibre 
per day, the workmen in the south and west have not been able to prepare 
more than from 5lbs. to 6 lbs. daily, and frequently not more than 2 lbs. It 
is therefore of great importance to this country that government is about to 
afford encouragement to the erection of machinery for scutching, in districts 
where skilled workmen cannot be obtained. Even in Ulster, for some years 
the opinion has begun to prevail, that, as in other departments of our manu- 
factures, hand labour must, in the preparation of the flax fibre, give place to 
machinery, and “ scutch-mills,” where the work is performed for the farmer, 
are to be found in all our flax-growing districts. 

The fibre of the flax, prepared either by manual labour, or in the seutch- 
mill, is ready for market, and is sold according to its quality, at prices ranging 
from £30 to £150 per ton. It is not yet, however, suitable for the opera- 
tions of the spinner. In the same bundle there exist fibres of various quali- 
ties ; and it is also necessary that the filaments should be arranged in parallel 
“reeds.” They must be sorted and hackled. “ Hackling ” consists in draw- 
ing the mass of fibres through sets of iron teeth, fixed in a stand of wood, 
which, like the teeth of a comb, separate and arrange the fibres, and remove 
all broken pieces. Thus treated, flax is rendered fit for its various textile 
uses. 

Produce of Fibre, §e—The amount of rippled flax-straw, viz. 5824 lbs., 
obtained in my experiment, considerably exceeded the ordinary produce 
of the farmer. From the returns of the Royal Flax Scciety, and from my 
own inquiries, I would estimate the average produce of a statute acre, in the 
north of Ireland, of air-dried flax-straw, with bolls, at two tons, which by the 
seeding machine are usually reduced to 3360 lbs. By the various processes 
of the rural manufacturer, the amount of dressed flax or fibre obtained ave- 



282 REPORT—1852. 

rages from four to five cwt. per acre. Some time ago I made an experiment 
at one of the country scutch-mills nearBelfast, for the purpose of ascertaining 
the relative proportions of the various qualities of fibre, and also the distri- 
bution of the inorganic matters. The flax employed had been steeped in the 
usual way, and was found to contain 1°73 per cent. of inorganic matters :-—— 

4000 lbs. of air-dried straw produced of — 

DIT ESSGM CH Rincte Mets veth-wc ov ekaisinuasussaiane teeteanue 500 lbs. 
1 ENVECEPUN ON? ants hr NRE eee nn tate eaa ent 1 1474) | sie 

(GOnise ch Wane tetas each d. Mimosy 580 acc aonet ethene OSS 

824 lbs. 

An examination of the amount of ash which the above materials respec- 
tively contained, showed that its distribution was as follows :— 

In the flax............ 4°48 lbs. of inorganic matters. 
In the fine tow........ 2°08 
In the coarse tow...... 2°56, or in all 9°12 lbs. 

So that 59°08lbs. of the inorganic matters, which the crop had withdrawn 
from the field, remained locked up in the woody shoves, which, as obstinately 
resisting decomposition, are used for fuel, while 9°12 lbs. were carried away 
in the dressed flax and tow sold to the spinner. 

Accelerated Fermentation—The Patent System.—For so far, we have con- 
sidered the preparation of the flax fibre solely as constituting a part of the 
ordinary farm operations of this country. Where the necessary amount of 
intelligence prevails among the agricultural community, with regard to the 
proper cultivation of the crop and its after treatment, as is the case in Belgium, 
in some provinces of which country frequently 10 per cent. of the cultivated 
area is devoted to its production, and in Ulster, where we find that, in 1851, 
one out of every 44 acres was under flax, experience has taught the farmer, 
that even with the various disadvantages attendant upon the old and uncer- 
tain methods of management, it is capable of yielding considerable profit to the 
grower. Notwithstanding, however, the efforts which have been made by 
societies and government to extend the cultivation of the crop to those di- 
stricts in the south and west of the kingdom, where, for various reasons, it was 
most important that the means of occupation which it was found to afford in 
Ulster should be rendered available, great difficulties were experienced, both 
from the deficiency of skilled labour and the want of convenient markets for 
the produce. Fortunately, at a time when great discouragements had been ex- 
perienced by those who had entertained the expectation that the fertile soils 
of the south of Ireland were destined to render our manufacturers independent 
of the supplies of foreign countries, the attention of the flax-growers of Ulster 
was directed to a system of flax management, proposed by an American 
named Schenck, which appeared to remove all the difficulties of the old 
system, and promised completely to revolutionize the ceconomy of the crop. 
In the method of Mr. Schenck, as in the old system, a process of fermentation 
is employed for the separation of the fibre; but instead of the steeping being 
conducted in the open air in shallow pools, it is made a factory operation, 
and the requisite changes are accelerated by placing the rippled flax in water 
maintained at an elevated temperature. ‘This method is not new, but had 
been proposed by Professor Scheidweiler in Belgium, and tried in this country 
several years before the arrival of Mr. Schenck. It also appears to have 
been employed by the Malays and the natives of Bengal; but it is to the late 
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Mr. Schenck, and his successors, Messrs. Bernard and Koch, that the credit 
of organizing establishments for working the process is to be ascribed. 

The advantages which the new system presented were most important :— 
Ist. By leading to the establishment of factories for the steeping of flax, 

and the purchase of the crop from the farmer, who would thus be relieved 
from the trouble of its preparation, it rendered it possible to extend the cul- 
tivation of the crop beyond the bounds of the ordinary flax-growing districts. 

2nd, It introduced greater certainty and ceconomy into the preparation of 
the fibre. 

3rd. It prevented the destruction of the valuable seed, and also increased 
the per-centage of fibre. With these advantages, as might be expected, the 
new system made rapid progress, and establishments were erected, not merely 
in Ireland, but in England and Scotland, and the attention of several Con- 
tinental countries was also at once directed to it. 

To enable you completely to understand the system of management pur- 
sued at these establishments, one of which those interested in the subject 
will have an opportunity of inspecting in the neighbourhood of Belfast, 
I shall continue the description of the treatment of the experimental crop, of 
which I have already given a portion of the history. When the crop had 
been completely air-dried, by exposure in the field, so as to yield, as al- 
ready stated, in the straw, when dried at 212°, only 12 per cent. of water, 
it was removed to the steeping-works at Cregagh. It was there placed in 
stacks, and after some time prepared for steeping. The first operation for 
this purpose is the removal of the valuable bolls or capsules. This, in these 

_ establishments, where the cost of labour is carefully considered, is usually most 
expeditiously and perfectly effected by means of a machine composed of two 
massive cast-iron rollers, to which motion is communicated by a belt from 
the steam-engine. Between these the flax is passed and the capsules bruised, 
so that the seed can be readily shaken out. Having been deprived of its 
bolls by this machine, it was found that the 7770 lbs. of flax plants were 
reduced to 52 ewt., or 5824 lbs. 

Of the portions of the plant removed by the seeding machine, 910 lbs. con- 
sisted of clean seed, 1036 lbs. of husks, leaves, and sand. The vats to which 
the flax is now removed are formed of wood, strongly bound together by 
hoops, the oval shape being preferred. They are furnished with false bottoms, 
pierced with holes beneath, through which, by means of a coil of pipe, as re- 
presented in the drawing, steam is conveyed. The flax having been placed in 
the vats, with the bundles resting on the butt or root ends, and in single layers, 
as in the ordinary steeping-pools, a wooden frame is fixed above them, so as 
to prevent their rising out of the water during the fermentation. The vats 
are now filled with water, so as completely to cover the flax, and the steam- 
cock opened so as gradually to raise the temperature to 90° F. The 
overseers are furnished with thermometers, and instructed carefully to main- 
tain the temperature at that point day and night. Reckoning from the time 
at which the steam is admitted to the vats, the duration of the steeping 
averages about sixty-six hours. When the object is to obtain a very fine 
fibre, the retting is continued for a longer period. The method of ascer- 
taining the proper period for the removal of the flax from the water is the 
same as has already been described as relied on by the common steeper. 
The loss experienced by the seeded flax in steeping was 13 cwt. 
Drying.—When the steeping is completed, the flax is carried from the vats 

to an adjoining apartment of the factory, and placed in layers upon tables, 
and fixed by women in the drying holders. These consist of two wooden rods, 



284 REPORT—1852. 

5} feet long, between which a thin layer of flax is secured, by passing metal 
rings over the ends of the holders, fifty holders being employed for about 
1 ewt. of flax. Thus secured, the holders are carried to open drying sheds, 
and suspended from cross-beams. In three days, in favourable weather, the 
drying is completed; but in damp weather it is placed in a hot chamber, to 
heat which the waste steam of the steam-engine is employed. 

Breaking and Scutching.—As in the patent steeping establishments a 
sufficient number of skilled workmen could not be at all times obtained, a 
new impulse was given to the invention of machines capable of performing 
the work of the hand-scutcher, and several ingenious and beautiful mecha- 
nical arrangements have been proposed, both for breaking and scutching the 
flax. In this department Belfast has produced some excellent examples, and 
the machines of Messrs. M’Adam, Brothers and Co., and of Mr. Richard 
Robinson, are to be found in almost every flax-growing district both in this 

country and in England. From the 52 ewt. of seeded straw, the produce of 
the experimental crop, there remained 6 cwt. 1 qr. 2 lbs. of marketable 
fibre. 

After the introduction of the new system, and that several establishments 
were occupied in the preparation of fibre, objections were made to the 
quality of the material, and considerable doubts were expressed, both with 
regard to the amount of produce obtained, and its adaptation for its various 
uses. These objections, however, were at the time removed by experiments 
instituted by experienced manufacturers, both in this country and at the admi- 
rably-conducted works of the Messrs. Marshall in Yorkshire. In Messrs. 
Marshall’s experiments, samples of the products of which are on the table, 
flax-straw grown in Holland was the material employed; the steeping of a 
portion was conducted at two establishments, on Schenck’s system, while 
another portion from the same lot was steeped in Holland in the ordinary 
way. The results were regarded as in all respects confirmatory of the supe- 
riority of the patent process; and a Committee of the Royal Flax Society 
also reported, that all objections with respect to any injurious influence of the 
accelerate fermentation on the strength and bleaching qualities of the fibre 
had been shown to be groundless, and that the yield of the fibre was greater 
than when “the old, slovenly, and uncertain process of watering” was prac- 
tised. 

The process of fermentation, as conducted in the patent establishments, so 
far as my investigatious have extended, does not appear in any respect to 
present phzenomena different from what I have observed in the ordinary 
steeping-pools of the country, when only rippled flax is employed. Usually, 
in eight or ten hours after the flax had been placed in the vats, a copious 
extrication of gas is observed, and sometimes the vat becomes covered with a 
head of froth, like the vat of the brewer; and at this period an odour is 
evolved in the establishment closely resembling that of the brewery. The 
gas evolved at this period is chiefly carbonic acid. The liquid at the same 
time exhibits a slight acid reaction. As the process continues the tem- 
perature rises, so that an additional admission of steam is seldom required to 
maintain the liquid at from 85 to 90 degrees. ‘Towards the conclusion of 
the operation, usually in about 60 hours, the escape of gas becomes less abun- 
dant, and a covering of slimy matter collects on the surface of the liquid. 

The steep-water at this period has a light brown colour, is transparent, 
and closely resembling bitter ale. It is strongly acid to litmus, but the 
original blue colour of the test-paper is restored on drying. 

Its taste at first is rather agreeably acid, but followed by the peculiar 
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plant-like taste of the flax. Contrary to what has been stated in some reports 
on this subject, the liquid I found, at the conclusion of the process, yields 
nearly a trace of acetic acid, and in numerous experiments no trace of the 
evolution of sulphuretted hydrogen could be detected at any stage of the fer- 
mentation. When the flax is allowed to remain in the vats after the usual 
time, a new series of changes, and a fresh and rapid extrication of gas, take 
place. I have made, during the last three years, numerous experiments 
with respect to the composition of the steep-water from several establish- 
ments, and also from the common steep-pools, which afforded me some inter- 
esting results, and satisfied me that the fermentation which is induced by 
steeping flax in water resembles the so-called butyric acid fermentation, 
merely traces of acetic acid, and invariably large quantities of butyric acid, 
having been detected in every case. In fact, the fragrant butyric ether, so 
extensively employed in the preparation of pine-apple rum, and in flavouring 
confectionery, might readily be obtained in large quantities from the stinking 
waters of the flax-pool. _ 
Gconomy of the Flax Water.—With regard to the refuse waters of the vats, 

some years ago, upon the opening of Mr. Schenck’s establishment in Belfast, 
I made an analysis of the water in which the flax had been steeped, which 
confirmed the conclusions to which I had been conducted, from my examina- 
tions of the waters of the country steep-ponds, that an opinion which had 
been promulgated by scientific authority, of the possibility of restoring to the 
fields of the farmer all the ingredients abstracted from the soil during the 
growth of the flax, by means of the steep-water and other refuse parts of the 
plant, was not, even supposing that these matters could be ceconomically 
employed as manure, which is impossible, supported by investigations with 
respect to the amount of fertilizing ingredients which they contained. 

Chemistry is, I conceive, contributing in no small degree to the progress 
of agricultural knowledge. It has even already introduced greater ceconomy 
into many departments of the farmer's business, and has opened up to him 
new sources of fertilizing agents. Sut in some cases it is to be feared that 
the chemist has himself raised obstacles to the reception of agricultural 
science by the practical agriculturist, by proposals which, though capable of 
being carried out in the laboratory, are totally inapplicable in the great 
operations of the husbandman. 

To ascertain exactly the effect produced by steeping, and the composition 
of the steep-water, I obtained from the works at Cregagh a sample of flax- 

_ straw unsteeped, a portion of steeped straw taken from the same lot, and a 
gallon of the steep-water taken from the vat immediately after the removal 
of the flax. The composition of the ash obtained by burning the extract of 
the steep-water, and the samples of the straw, is given in the Table. The 
spring-water employed at the works is moderately hard, indicating, on Dr. 
Clarke’s scale, § degrees. It was not considered necessary to deduct the in- 
gredients supplied in it, as these would add but little to its fertilizing value. 
An imperial gallon of the liquid of the vat was found to contain, in grains 
and tenths,— 

Organic matters ............... 136°7 
Inorganic matters ............... 131*4 

Total solid matters ...... 268'1 
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Composition of the Ash of the Flax-straw before and after steeping, and of 
the Inorganic Matters of the Steep-water. 

100 parts of each respectively contained— 

Unsteeped Steeped Ash of the 
flax. flax. steep water. 

Motash ser ee LS 11°40 19°31 
ee ee ee ee 5°33 4°17 he 
Chloride of potassium .... ore ae 3°83 
Chloride of sodium ...... 6°47 3°28 21°94 
te ee oe ees 18°86 17°69 8:23 
Ween aes a 5°50 10°18 
Oeide afaron 2. SS SO 5°76 Re) 
Sulphuric acid): 20) .... ° 11°16 4°07 6°10 
Phosphoric acid.......... 9°63 11°87 Stil 
Carbonic acid’ *..: .. 7... ° 10°37 20:06 23°30 
PONGHY. <. . ae 15°23 15°78 1°12 
2 Wire Bima fupte a ee aaa & = bi 0°60 

100°43 99°58 99°77 
Ash per cent. in the straw . . 3°89 2°59 ape 

100 grs. of the dried extract of the steep-water contained 1°56 nitrogen, 
=1-89 grs. of ammonia; therefore an imperial gallon would be capable of 
supplying 5 grs.; and a vat containing 3000 gallons of water, 251, lbs., 
worth about 1s. 2d., and would convey to the fields of the farmer about the 
same weight of phosphoric acid. 
By the kindness of the proprietors of the Patent Steeping-Works at Cregagh, 

who have liberally given me an opportunity of inspecting the books of their 
establishment, I am enabled to give the following average statement of the 
changes which 100 tons of flax undergo, when treated by Schenck’s process. 
100 tons of air-dried flax-straw yield— 

Tons. 
1. By Seeding—33 tons of seed and husks, leaving of seeded flax.. 67 
2. By Steeping—67 tons of seeded flax yield of steeped straw .... 39°5 
3. By Scutching—39$ tons of steeped straw yield of dressed flax.. 5°90 

EUROS IG BS To 17 Seon ee a EERSTE Tv VR 1:47 

Flax Cotton—The irregularity in the supply of cotton, the raw material 
of an important allied branch of English manufacture, and of which it is cal- © 
culated the mills of the United Kingdom require annually a quantity equal 
to 1000 tons daily, has at various times suggested attempts to convert our 
indigenous flax into a form which might render it capable of being spun with 
the ordinary cotton machinery. It appears that attempts to produce from 
flax a substance possessing the properties of cotton, were many years ago 
made by a Swede named Des Charmes, and that in 1775 Lady Moira com- 
municated to the Society of Arts some experiments which, suggested by those 
of the Swede, she had made in this country. Her ladyship’s experiments are 
to us peculiarly interesting, as her letters show that they were carried on at 
her seat, the present residence of David Ker, Esq., M.P., only twelve miles 
distant from Belfast. Neither Des Charmes’ nor Lady Moira’s experiments: 
seem to have led to any practical application of the proposed substitute for 
the foreign material; and though subsequent trials for the same purpose 
were made by various persons, the public do not appear to have placed any 
confidence in their plans. Lately, however, the project has been revived by 
a Brazilian gentleman, the Chevalier Claussen, known to the public as the 
inventor of an ingenious loom. This gentleman has been more successful than ~ 
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his predecessors in exciting attention, and his processes have been described 
by several chemists of reputation in England, as affording a new and beauti- 
ful application of the powers of chemistry to practical purposes. In every 
part of Europe, indeed, much interest has been excited by the accounts which 
have been published respecting his discoveries, which were regarded as cal- 
culated to render Great Britain nearly altogether independent of foreign 
supplies of cotton. The proposals of M. Claussen were not confined to cot- 
tonizing flax, but also embraced a method of preparing long-line or fibre for 
the flax-spinner, substituting for fermentation the more rapid action of a 
weak solution of caustic soda, followed by boiling, or simple immersion in 
water, acidulated with sulphuric or muriatic acid. The material employed 
for the production of his cotton was at first unsteeped flax-straw; but at 
present I find that the flax in its original state is not used, and that the 
refuse tow of the scutch-mills is preferred. This limitation of the application 
of M. Claussen’s patent removes some of the objections which were urged 
against his original proposal to cut up valuable flax, so as to produce what 
the opponents of the invention regarded as an inferior article ; now, however, 
it is merely the waste tow of the scutching-mill, which can be purchased at 
from £4 to £7 per ton, that is used in M. Claussen’s establishments: and 
from this, as the interesting series of samples which have been kindly 
supplied to me by Dr. Ryan show, a beautiful material, capable, it is stated, 
not merely of being spun with cotton machinery, but of being combined 
with wool, silk, and other fibres, and exhibiting, apparently, that increased 
affinity for colouring matters which Mr. Mercer has found to be possessed 
by cotton fibre, acted upon by caustic alkali, has been obtained. The first 

operation at M. Claussen’s works is to pass the tow through a carding and 
hackling machine, for the purpose of arranging its fibres parallel; so straight- 
ened, it is cut by another machine (somewhat similar in its operations to the 
chaff-cutter of the farmer) into pieces of about one and a half inch in 
length, and is then conveyed to the steeping vats. The vats are placed side 
by side; and by means of a cradle and a travelling railway, the tow can be 
transferred from one to the other, as required. It is, in the first place, 
steeped for twenty-four hours in a cold solution of caustic soda, of 1° Twad- 
del. The next step is to plunge it in another vat containing a similar solution, 
but furnished with a steam-pipe, so that the liquid can be kept at a boiling 
temperature for two hours. - The peculiar part of the process, or the Claus- 
senizing of the tow, is commenced by transferring the material prepared, as 
described, to a third vat, which holds a solution containing 5 per cent. 
carbonate of soda. It is allowed to remain immersed about an hour, so as to 
be completely saturated with this liquid, and is then raised from the vat and 
placed in a solution vontaining about one-half per cent. of sulphuric acid. 
In the bath of sulphuric acid it is alleged that important chemical and me- 
chanical changes are effected in the character of the flax fibre. It is stated 
that it becomes at once changed, as if “ by a new instance of natural magic,” 
from a damp aggregation of flax to a light expansive mass of cottony texture, 
increasing in size, like leavening dough or an expanding sponge; and this 
material, it is asserted, can be produced at a cost not exceeding 214d. per Ib., 
which is considerably below the price at which cotton can be grown and 
imported from the United States or any other cotton-producing country. 
By a simple process of bleaching, and subsequently “carding,” the tow thus 
modified assumes both the texture and appearance of foreign cotton, and can 
at once be employed by the cotton-spinner. 

With such alleged advantages to recommend it, it was not wonderful that 
M. Claussen’s proposal attracted the attention and excited the sympathies of 
Mr. Porter and other eminent ceconomists, and that the late Lord Lieutenant 
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of Ireland, the Earl of Clarendon, should desire that a scheme which promised 
such important results to this country, so deeply interested in the production 
of flax, should be carefully tested on a proper commercial scale. 

An inquiry having been committed to Sir Robert Kane, Director of the 
Museum of (Economic Geology, I was requested, together with Professors 
Blyth and Murphy of Cork, to make such investigations as might properly 
ascertain the value of the various methods proposed. But, unfortunately, 
the mechanical arrangements which had been made by M. Claussen’s agents, 
to illustrate the production of the new material from unsteeped flax, were not 
capable of affording satisfactory results; and, though some trials with tow 
proved more successful, it was found impossible to carry out the object of the 
inquiry at the locality selected. I am informed that it is the intention of 
the patentees to solicit a full investigation of the methods pursued in their 
operations at works which they have established near London, and where, 
they state, the material is produced in large quantities. The real value 
however of Claussen’s substitute for cotton must be decided by the ex- 
perience of the manufacturers of England. With regard to the ceconomy of 
the processes, it would be improper to give an opinion until the investigation 
which M. Claussen solicits has taken place. The specimens show what can 
be made from the waste tow of the spinner; and it is interesting to find both 
Berthollet and Gay-Lussac, many years ago, pointing out the advantages 
which appear here to be realized from the conversion of tow into a substitute 
for cotton. 

I have now to request attention to a new process, entirely different from 
any of those which have been described, and the first public announce- 
ment of which I am permitted by the patentees to make to this meeting. 
The methods adopted are the invention of Mr. Watt, a countryman and 
namesake of the great philosopher. In this process neither fermentation nor 
the action of acid nor alkaline solutions are employed, the separation of the 
fibre from the useless matters of the straw being effected by subjecting the 
stems to the action of steam, and afterwards by pressure applied by powerful 
rollers. In the first place, Mr. Watt proposes to take seeded flax, and to ex- 
pose it to steam, at the ordinary pressure of the atmosphere, in a close cham- 
ber, of peculiar construction, so as to soften and dissolve out the gummy 
and other soluble matters. The chambers which he employs are square 
vessels constructed of wood, or of plates of cast iron, and provided with false 
bottoms, formed of the perforated iron plates used in malt-kilns. Two doors 
are placed in the ends of the chambers, for putting in and removing the flax. 
The top of each vat is formed of cast-iron plates so arranged as to constitute 
a shallow tank for containing water, and through which, extending for some 
inches above the surface of the water, passes an iron pipe, which commu- 
nicates with the interior of the chamber. To the opening of this pipe a valve 
is fixed, which can be opened or closed as required. Resting upon the false 
bottom, there is an arrangement of pipes, which are intended to act like the 
vomiter, or throw-pipe of the bleacher. The process is commenced by 
placing the flax in bundles, as received from the seeding machine, on the 
false bottom, until the chamber is nearly filled. The doors are then secured 
by screws, and steam is discharged into the chamber by a pipe which passes 
between the bottoms, and for some time allowed to escape through the valve- 
pipe in the roof, so as to remove the volatile oil contained in the straw. 
After some time the valve is closed; and the escape of the steam being pre- 
vented, it penetrates through the mass of the flax, softening’ and loosening 
its various parts. Water is now admitted into the metal tank, and the steam, 
which strikes against the cooled roof of the chamber, is condensed and made 
to descend in showers of distilled water, by which the soluble and softened 
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extractive matters are washed out and carried below the false bottom, and 
conveyed by pipes into a reservoir and preserved. It is, however, proposed 
at intervals, during the operation, to allow the flax liquid to accumulate until 
it rises above the false bottom, and then, by the pressure of the steam, to 
cause it to ascend in the throw-pipes, and to descend in streams over the 
straw, so as completely to wash away all the softened matters. In about ten 
hours the entire operation may be completed, though the patentee regards 
it advantageous to subject the flax to the action of the steam for from 
twelve to eighteen hours. 

The second part of Mr. Watt’s process consists in submitting the straw, as 
it is removed, softened and swollen, froin the steam chambers to the success- 

ive action of two pairs of very heavy iron rollers, somewhat resembling the 
seeding rollers used in the hot-water steeping establishments, for the purpose 
both of quickening the drying process, and of expressing any adherent colour- 
ing or glutinous matter. By this operation, also, he finds that not only is the 
drying facilitated, but that a considerable portion of the enveloping cuticle 
of the stems is removed, and that the separation of the fibre in scutching is 
rendered more perfect by the bruising and splitting up of the woody parts 
consequent upon the longitudinal pressure to which they are exposed under 
the rollers. This new method, which is in operation at present in the extensive 
works of Messrs. Leadbetter in this town, appears to offer most striking ad- 
vantages. It is peculiarly adapted for rendering the separation of the fibre a 
manufacturing operation. No disagreeable smelling odours are evolved ; and, 
if experience confirms the expectations of the patentees with respect to the 
quality of the fibre obtained, and the comparatively low expenditure required 
in its production, the new process will, in no trifling degree, contribute to 
the extension of flax cultivation in this country. 

A striking peculiarity of this process, and one which renders it exceedingly 
- interesting to the scientific agriculturist, is, that it offers the only satisfactory 
method of ceconomizing the matters which are dissolved from the flax plant 
in its treatment. The dark liquid which accumulates in the lower chamber 
of the vat can be obtained in a most concentrated form; it is totally free 
from the disagreeable odour of the flax-pool, and experiments which have 
been tried prove that it is found by pigs a palatable and nutritious food. 

I have to apologize for the length to which this Report has extended, and I 
_ feel that some of the details which I have included in it may appear uuneces- 

sary to those who are familiar with the various process of the flax manufac- 
ture; but as many persons present, though acquainted with the beautiful 
fabrics, which, in every market in Europe and America, attest the skill and 
ingenuity of the linen manufacturers of Ulster, have probably now for the 
first time visited a district which, like the north of Ireland, on every side 
exhibits, in its steeping-establishments, busy flax-mills and extensive bleach- 
_ greens evidences of the advantages which this country has derived from the 
 eultivation and skilful management of the flax plant, I trust, that, whilst in- 
_ specting the various processes to which our manufacturers have liberally invited 
_ the attention of the members of the Association, the outline which I have en- 
_ deavoured to give them of the economy of the crop may tend to increase 
their interest in this important department of our national industry. And if 
my remarks on the composition of the plant and the various plans proposed for 

_ the preparation of its valuable fibre should induce any of those whom I have 
the honour to address to undertake investigations which may contribute to 
improve either the agricultural or technical management of the crop, the 

present visit of the British Association will be regarded, if possible, with still 
greater satisfaction by the manufacturers of Ulster. 

1852. U 

RESO Pm on 

% 
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The Freshwater Fishes of Ulster, as enumerated in the MSS. of the 
late Witt1AM Tuompson, Esq., President of the Belfast Natural 
History and Philosophical Society. Contributed by Ropert Par- 
TERSON, Esq. and JAMEs R. Garrett, Esq. 

Tse contributors of this paper stated that they had prepared it from their 
late friend’s MSS., in consequence of a suggestion which had been made to 
them, to the effect that an accurate catalogue of the freshwater fishes of Ulster 
would, on the present occasion, be interesting to many who had not before 
had an opportunity of observing the physical features of the North of Ireland. 
The several species of fish which inhabit purely fresh water for at least a por- 
tion of the year, and which Mr. Thompson had noted as having been found 
in the province of Ulster, were enumerated thus :— 

Cobitis barbatula, Linn. 
Esox lucius, Linn. 
Salmo salar, Linn. 
(—— Salmulus.) 
—— Enox, Linn. 
—— trutta, Linn, 

Perea fluviatilis, Linn. 
Gasterosteus aculeatus, Linn., including 

the several varieties figured in Yar- 
rell’s British Fishes, viz. 

G. trachurus, Cuv. & Val. 
——— semiarmatus, Cuv. § Val. 

_ -—— leiurus, Cuv. & Val. 
brachycentrus, Cuv. & Val. 

—— spinulosus, Cuv. & Val. 
pungitius, Linn. 

Gobio fluviatilis, Will. 

Tinca vulgaris, Cuv.? Send ao 

Cyprinus carpio, Linn. / considered in- 
? i digenous, 

Abramis Brama, Cuv. 

—— fario, Linn. 
ferox, Jard. 

— umbla, Linn. 
(S. Salvelinus, Don.) 
Coregonus Pollan, Thomp,. 
Platessa flesus, Cuv. 
Anguilla acutirostris, Yarr. 

—— mediorostris, Yarr. 
latirostris, Yarr. (2). 

Petromyzon marinus, Linn. 
fluviatilis, Linn. 
Planeri, BZ. 

Ammocetes branchialis, Cu». 

Buggenhagii, pond. 
(Cyprinus ——, Bloch). 
Leuciscus erythrophthalmus, Cuv. 

Supplementary Report on the Fauna of Ireland by the late William 
Thompson, Esq., President of the Belfast Natural History and 
Philosophical Society. 

Robert Patterson and James R. Garrett, Esqs., the two gentlemen by 
whom this communication was brought forward, gave the following explana- 
tion as to the circumstances under which it was prepared :—At the Meetings 
of the British Association held in the years 1840 and 1843, Mr. Thompson 
presented Reports on the Fauna of Ireland, drawn up by him at the request 
of the Association, Shortly after his untimely decease in February last 
(1852), his MSS. were—in pursuance of directions contained in his will— 
handed over to the two gentlemen above-named, with a view to publication, 
so as to complete his work on the Natural History of Ireland, thrée vols. of 
which—on the Birds of Ireland—had appeared during the author’s lifetime. 
On examination of these MSS., a memorandum was found containing a list of 
the papers which it had been Mr. Thompson’s intention to submit to the 
Belfast meeting of the Association, and, amongst others, there was specified 
a supplement to his former reports. The materials of this Supplement were 
also discovered, partly arranged, and it was considered desirable that the 
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author’s intentions should be carried out as far as possible. The remaining 
volumes of “The Natural History of Ireland” being in course of preparation 
for the press, the present communication was confined to an enumeration of 
the several species of animals now recorded as Irish, but which had not 
been made known at the date of the publication of Mr. Thompson’s previous 
reports, 

Div. VERTEBRATA. 

Class MamMMaAtia. 

Vespertilio Nattereri, Kuhl, ......... M‘Coy, in Ann. Nat. Hist. vol. xv. p. 270. 
Delphinus tursio, Fabr. vieseseeseseees Gray, in Ann. Nat. Hist. vol. vii. p. 84. 

Class Avs. 

Vultur fulvus, Linn....ccssecccoeeeee Yarrell, Br. Birds, ed. 2. vol. i. p. 1; Thomp. 
Nat. Hist. Ireland, vol. i. p. 84. 

Aquila Neeviay Brisson ...sciscocssees «. Yarr. Br. B. vol. i. p. 10; Thomp. N, H. Ire. 
vol. i. p. 13. 

Circus cineraceus, Mont, (sp.).+s...... Thomp. N. H. Ire. vol. i. p. 427, 
Motacilla alba, Linn., Gould .......0. “ >»  p. 218 
Alauda cristata, Gould........ seesecceee Yarr. Br. B. vol, i. p. 455. 
Alcedo Aleyon, Linn. ......ccsscccevees Thomp. N. H. Ire. vol. i. p. 373. 
Hirundo purpurea, Wilson ......... .« Yarr. Br. B. vol. ii. p. 257. 
Perdix rufa, Mont. s.....ssccccevesesses Thomp. N. H. Ire. vol. ii. p. 65. 
Charadrius cantianus, Latham ...... 3: »  p- 104, 
Grus cimerea, Bechst. ......secesceeeeee 3 » p13. 
Botaurus lentiginosus, Mont. (sp.)... 5 »  p. 168. 
Ciconia alba, Brisson .ccccsscescsseeses aes op. 175. 
Selon Brehmi, Kaup...secccssereess 53 vol. iti. p. 447. 

inga platyrhynca, Temm. ........04.. es vol. ii. p. 282. 
— Schinzii, Bonap. ......s.cecseeoee = » p- 297. 
— Bonapartei, Schlegel. .......0000 ce 32" By OT 
— rufescens, Vieill. ......00000. soseee M‘Coy, in Ann. Nat. Hist. vol. xv. p. 271, 
— Temminckii, Leister ............ Thomp. N. H. Ire. vol. ii. p. 302. 
Crex Bailloni, Vieil/. (sp.) .....0 Cate 3 >» p- 32), 
Gallinula Martinica, Gmel. ...... Zaades a bh) POOLE 
Anser Canadensis, Gel. (sp.) ......- a vol. iii. p. 24. 
— egyptiacus, Linn. (sp.) ......0. wa >» p: 64. 
Tadorna rutila, Pallas (sp.)...... ee 4 st Ps GB, 
Anas Americana, Gel. ...........004 i pea ean 
Oidemia perspicillata, Linn. (sp.) ... 3 » p. 118, 
Mergus cucullatus, Linn. ....... ooonae re »  p. 161. 

ria leucophthalmus, Faber ......... 3 PAR ie + 1 
Sterna Velox, Ruppel ....sssecsssecere 55 »  p. 266. 

_ ——leucopareia, Natterer .......+.... 5 oy =p. 298. 
_ —— leucoptera, Meissner & Schinz.. M‘Coy, in Ann. N. H. vol. xv, p, 271 ; Thomp. 

fy N. H. Ire. vol. iii. p. 307. 
Larus Bonapartii, Rich. & Swains.... Fr » p. 317. 
_ Procellaria glacialis, Linn. ........+00 5 3  p. 406, 

Class Pisces. 

Cottus Groenlandicus, Cuv. § Val.... Specimen in Dublin University Museum, ob- 
tained by Dr. Ball at Youghal; another 
procured by Mr. Wm. Andrews from Dingle 
Bay, Feb. 1850. 

Sebastes Norvegicns, Cuv. & Val. ... em from Dingle Bay by Mr. Wm. An- 
drews. 

, Pagellus erythrinus, Cuv. § Val. .... Taken on south-west coast by the same gen- 
tleman, 

u2Z 
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Cantharus lineatus, Mont. (sp.) ...... Ann. N. H. vol. xvii. p. 313. 
Brama Raii, Cuv. § Val....... esp s sagas 5 vol. xv. p. 311. 
Xiphias gladius, Linn.? ...........0008 55 vol. xviil. p. 314. 
Cepola rubescens, Linn. .........00006 Obtained by Dr. Farran on southern coast, 

Dec. 1848. 
Scopelus borealis, Nillson ..... Str At Ann. N. H. vol xx. p. 171. 
Platessa limandoides, Jenyns ..... ... Obtained by Mr. W. Todhunter off Cape 

Clear, in winter of 1848. 
Pleuronectes Armoglossus, Schn....... Obtamed by Mr. W. Todhunter on Galway 

coast, Sept. 1848. 
Solea pegusa, Yarr......... Saree gee Obtained by Mr. W. Todhunter on Galway 

coast, Sept. 1848. 
Echeneis remora, Linn. ........000600. Ann. N. H. vol. xviii. p. 314. 
Syngnathus ophidion, Linn. ......... 55 vol. i. (new series) p. 63. 
Orthagoriscus oblongus, Schn. ...... Specimen obtained near Tramore (Co. Water- 

ford), in Sept. 1845 ; now im the Collection 
of the Dublin Nat. Hist. Society. 

Acipenser huso, Linn. ......... seoseeee Ann. N. H. vol. xx. (1847) p. 172. 
Scymuus borealis, Flem.? .........00+ Mr. R. Ball (MS.). 
Amphioxus lanceolatus, Pallas (sp.).. Ann. N. H. vol. xviii. p. 314. 

Div. INVERTEBRATA. 

Moutusca. 

Testacellus Maugei, Férussac ........ . Ann. N. H. vol. xx. p. 174. 
Succinea oblonga, Drap....... genetovas a vol. vii. (new series) p. 501. 
Acteon viridis, Mont. (sp.) .......00. 3 vol. xv. p. 314. 
Eolis violacea, Alder & Han. ......... . a vol. xv. p. 313. 
Alderia modesta, Lovén (sp.) ......... Allman, in Ann. N. H. vol. xvii. p. 1}. 
Idalia aspersa, Lovén (sp.) .......0.005 Thomp. in Ann. N. H. vol. i. (new series) p.63. 
Polycera punctilucens, D’Orb. ........ my My vol. xv. (1845) p. 313. 
Doris obvelata, Johnst. .........ec000 as a o p- 311. 

Ulidiana, Thomp. ....--.2.s2cee- a ss or} p- 312. 
Aplysia nexa, Thomp. ..........00cc000 mes : tS p. 313: 
Orbis foliaceus, Phil. .........c..c0c005 dn ws vol. iii. (n. s.) p. 351, 
Bulleea pruinosa, Clark .......e..ec00- ee = 99 p- 381. 
Utriculus y EL OWN x osnesceeetee 5 Le vol. xv. (1845) p. 314. 
Volvaria subeylindrica, Brown ....... = _ Bs p. 315, 
Cylichna (Bulla) strigella, Loven .... 5 3 vol. vii. (n. s.) p. 501. 
Bulla mammillata, Phil. ............ e $ % vol. i. (n. s.) p. 351. 

prodicta, Brows s x scccvecsotess 5 us vo]. xy. (1845) p. 314. 
Bulla? acuminata, Brug. .........000.+- s : vol. ii. (n. s.) p. 35], 
Ovula patula, Penn. (sp.) ........+++ aes is a vol. xviii. (1846) p. 384. 
Pleurotoma Farrani, Thomp. ........ 5 = vol. xv. p. 316. 

coarctata, Forbes.........seescsees By A vol. xx. p. 174. 
— striolata, Scacchi .........0 aie es 3 vol. xvil. p. 384. 

brachystoma, Phitl. ..........0. 40 bt . A p. 384. 
a OVIPUL RE UE. cee tarerogcessass cece 3 - i323.) pr cea 

LEVERS HULDES” ©, hile csthsczetentees = 8 vol. xviii. p. 383, 
Ulidiana, Thomp: .........00600- 4 ms vol. xv. p. 316. 

Triton elegans, Thomp. ..........006+ 5 id irre poly 
Fusus Sabini, Gray ..........00.00ee008- te 55 vol. ili. (n.s.) p. 352. 
Buccinum Zetlandicum, Forbes ...... ss 3 vol. xv. (1845) p. 316. 
Nassa varicosa, Turt. (sp.) .....-000+++ a A vol. xvii. p. 383. 
Trichotropis borealis, Brod. § Sow.. a a vol. iii. (n. s.) p. 352. 
Natica Montagui, Forbes .......0....008 Bs Ss vol. xviii. (1846) p. 384, 

sordida, amit’, Sisecest. Atees. ss nA a vol. iii. (n. s.) p. 352. 
Odostomia crassa, Thomp. .......006+- , ® Es vol. xv. (1845) p. 315. 
-Eulima nitida (Melania), Lam. ...... re i; vol, ili. (n. s.) p. 352. 
Stylifer Turtoni, Brod......sccsceveees af 55 3 oi p. 351. 
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Rissoa Warreni, Thommp. .....+...006. .. Thomp. in Ann. N. H. vol. xv. (1845) p. 315. 

fulgida, Mont. (sp.).-0..0ssseseee F ivy vol. iii. (n. s.) p. 351. 
proxima, Alder .scceccssseeeseess a 34 vol. xx. (1847) p. 174. 
inconspicua, Alder .......sssse++s a fa a p: 173. 
Costulata, Risso ...cccescseeeeees & fh vol. xv. (1845) p. 315. 
abyssicola, Forbes ........0s.e+0e at - vol. ii. (n. s.) p. 351. 

2% 

Lacuna Montacuti, Turt..........00000s 5 pe vol. xx. (1847) p. 173. 
Scissurella crispata, Flem. ......+00++ 4 4 vol. vii. (n.s.) p. 501. 
Emarginula crassa, Sow. ...... maege des + fe vol. xviil. (1846) p. 384, 
Puncturella noachina, Linn. (sp.) .... es rs vol. vil. (n.s.) p. 501. 
Chiton Hanleyi, Bean.............00+0.. 5 4 vol. iil. (n. s.) p. 352. 
Pecten similis, Laskey ........seeceveses ss 5 vol. xyii. (1846) p. 385, 

FUCL, Gimeliticescecscevscreccesseccer 4 4 9» .  p. 385. 
Area raridentata, S. Wood ..+......... re &: ae p- 385. 
Nucula Polii, Phil. ........ccceeeeuceees as vol. tii. (n. s.) p. 352. 

decussata, Sow. ......++8 Ree wy he vol. xx. (1847) p. 174. 
Modiola vestita, Phil. .....cccccsseceees s a vol. xv. p. 318. 
Galeomma Turtoni, Sow.........ceceees 3 vol. iil. (u. s.) p. 352. 
Montacuta oblonga, Turt. ............ 5 “3 vol. xviii. (1846) p. 385. 
Lucina lactea, Poli (sp.) ......seeeeee0 * es 3 p- 385. 
Cardium Loveni, Thomp..........00.0++ a rs vol. xv. p. 317. 
Ervilia castanea, Mont. (sp.) ......... a e vol. ill. (n. s.) p. 352. 
Amphidesma intermedia, Thomp. .. 3 6 vol. xv. (1845) p. 318. 
Tella pygmexa, Phil...........00c0e00 ne % vol. i. (n.s.) p. 63. 
—- balaustina, Lini.......scesceseceee 3 $5 vol. xviii. (1846) p. 385. 
Neera cuspidata, Olivi (sp.) ...-..... fs 3 fd p. 385, 
Teredo bipalmulata, Del. Chia. ...... ps i vol. xx. p. 237. 
Didemnum gelatinosum, Edw. ...... = A vol. i. (n. s.) p. 64. 
Ascidia grossularia, Van Beneden ... i 33 re p- 63, 
— tubularis, Miill. ..........cccec00s 4 4 _ p- 63, 

virginea, Ford. & Han. ......... s $3 vol. iil. (u. s.) p. 352. 
Botrylloides rubrum, M. Edw. ...... Ae “ % p: 353. 

rotifera, Hdw. .....csesesecceeseees we es vol. xviii. (1846) p. 386. 
— albicans, Hdw........cccccecceseees By 3 $3 p- 385. 
Botryllus smaragdus, Edw. ..........+. * = vol. i. (n. s.) p. 64. 

violaceus, Edw. ...ccccssecscecees Ba ps 5 p- 64. 
Amoroucium albicans, Edw. ......... 3 a 4 p- 64. 
Aplidium fallax, Johnst. .........0..06 . a vol. iii. (n. s.) p. 352, 

CIRRHIPEDA. 

Adna anglica, Leach ....scs.ceseseeeee Ann. N. H. vol. xviii. p. 386. 

CRUSTACEA. 

Obisium maritimum, Leach............ Ann. N. H, vol. xviii. p. 386. 
Stenorhynchus tenuirostris, Leach... Ee vol. xx. p. 237. 
Eurynome scutellata, Risso............ 5 »  p. 238. 
Polybius Henslowii, Leach ......4..... = vol. xy. p. 319. 
See PONTE: 65260000048 -sssesegereesnaoes Dr. Scouler, in Ann. N. H. vol. xvii. p. 176. 
Pagurus Forbesii, Bell..........1.sec00e Dr. Melville, in Ann. N. H. Sept. 1851, p. 236. 
Gebia deltura, Leach ......6..... cca Ann. N. H. vol. xx. p. 239. 
Crangon fasciatus, Risso .......sc00s008 5 vol. i. (n. s.) p. 64. 
— sculptus, Bell ..............000 :... Dr. Melville, in Ann. N. H. Sept. 1851, p. 236. 
— bispinosus, Bell ...........2c0e00e oe be p- 236, 
Hippolyte Thompsoni, Bell............ Bell, Brit. Crust. p. 291. 
— Pandaliformis, Bell..... sostaeene 35 p- 289. 

Sag This shell has, since Mr. Thompson’s decease, been identified by S. Hanley, Esq. as 
_ Rissoa Beanii : found in shell sand in deep water,—mouth of Belfast Bay. 
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Cynthia —— ? Thomp. (J. V.) ....- Ann. N. H. vol. xx. p. 240. 
Themisto brevispinosa, Goodsir ...... 5 »  p. 240. 
Orchestia Dee teprscessenttesccuees a 9 ~=«p. 242, 
Amphithée fucicola, Leach (sp.)...... 4: »  p.- 242. 
— rubricata, Mont. (sp.) ...+.+...00e : » =p. 249. 
RESET Soe sa ti syeacecuestdgecescaes rr 3 (pe ae 
Gammarus marinus, Leach ..........+. r » pastes 
—  campylops, Leach ......+...0008 a »  p. 242. 

longimanus, Leach (sp.)......... = >»  p- 242. 
—— punctatus, RIGIINGEs) (ocunsWesveseaes i »  p-243. 
Opis typica, Kroyer .......s00+ eo vescss 3 op. 2438. 
Anonys GADD) taasaecarteaeceassUeeesoes.e re 3 pe 24a. 

Teese ater ane Teele eectte takes 5 3 peed: 
Gaais faleatus, Mont. (sp.) -...++... i »  p. 244. 
Hyperia Latreillii, Edw. ..........00... 54 »  p. 244. 

Galba, Mont. (sp.) .....00sse00ee Ss 5p. 244 
Lestrigonus iat Feradacweiatties oeuece OY »  p. 244, 
Caprella lobata, Miill. cohaee Peadctienes a »  p. 244, 

tuberculata, Goodsi7 ..........4. BR. »  p. 244. 
acuminifera, Leach .......seese00e Ad 35 . 245. 

Idotea acuminatum, Leach? ......... 9 vol. iii. (n. s.) p. 354. 
Tanais Dulongii, Audouin (sp.) ...... a vol. xx. p. 245. 
Jera albifrons, Mont. (sp.) ....+2...+0+ “p >  p- 245. 
Praniza cerulata, Mont. (sp.)? ...+.- . vol. i. (new series) p. 65. 
Spheroma Prideauxiana, Leach...... x vol. xx. p. 245. 
— Griffithsi, Leach MSS.? ...... sf »  p. 246. 
Cymodocea truncata, Mont. (sp. SS op »  p. 246. 
Cirolana hirtipes, Hdw. .....++-seeees se sp. 246. 
Eurydice pulchra, WGCQCW ioe ovens snuee on »  P- 246. 
Bopyrus hippolytes, Kroyer ......+.. vol. i. (new series) p. 65. 
——— (TEW) ....scereeiersseeerssceeeneees “Foundi : Galathea in Belfast Bay” [Thomps. 
ny re MSS. 
Sida crystallina, Mill. (sp.) Edw. 

‘O1y) 5) Aleadetopsenoccegie, causecrrmaoess Am RS ne 
Daphnia crystallina, Mill. Entom. os p: 6 
Lynceus lamellatus, Miill. ...... ited: rs vol. xvii p- 386. 
Cypris reptans, Baird? .....-....066 ey %5 p- 386, 
Canthocarpus minuticornis, Mill. (sp-) % vol. xx. p. 247. 
Cetochilus septentrionalis, Goodsir.. i p- 247. 
Notodelphis ascidicola, Allman ...... . Proc. Roy. Irish Aviad: April 1847. 
“Caligus minutus, Otto, Nordm.’ 
BBs bo RAG R Mo. Ann. N. H. vol. xx. p. 247. 

diaphanus, Nordm. ..........006+ 4 p: 247. 
—— Stromii, Baird.........ccceceeseees = vol. iii. a s.) p. 354. 

CUrtUS, KOyer...ccoceeserseeeeeees re vol. xx. p. 247. 
——- TAPAX, HAW. \pesedesccsccasaaseesees fx vol. iii. (n. s.) p. 357. 
m—— Minlleri. cscnsisaracsstestccdtadesees a rs p: 357. 
— Nordmanni, Edw. ............40. s 9 p: 357. 

pectoralis, Kroyer ...scccceseeees = vol. xx. p. 247. 
Trebius caudatus, Kroyer .......064. - »  p.248. 
Chondracanthus gibbosus, Kroyer ... es »  p.-248. 
Lernzopoda galei, Kroyer .........++ is »  p- 248. 
Nymphon Johnstoni, Goodsir......... mr vol. xv. p. 319. 
—— spinosum, Goodsir ............66 eH ee p- 319. 

femoratum, Leach .........ss0008 was vol. xx. p. 249. 
Phoxichilidium globosum, Goodsir.. Ff 3s (Pargeoe 
Munna Kroyeri, Goodsir.......0....... 5 »  p-247. 
Pasithoe vesiculosa, Goodsir ...,..... a vol. xv. p. 319. 
gina? longispina, Kroyer... ” vol, xx. p. 245. 
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i ANNELIDA. 
*Udonella caligorum, Johnst.......... Ann. N. H. vol. xv. p. 320. 
Borlasia alba, Thomp. .......seseseeveee * >» p- 920. 

octoculata, Johnst. .......s0.see0 ns vol. xvii. p. 388. 
—— purpurea, Johnst. .....seseeeeees a »  p. 388. 

Olivacea, JOANST. ..scessessevecsees 39 a p- 388. 
Planaria cornuta. Miill. ...........606 Ae vol. xv. p. 320. 

VOSCA, Miill......cececccccescscsoees oe » p. dal. 
lactea, Mill. ....cecesseccecceeees re vol. xvii. p. 388. 

— nigra, Miill........ (oMeR AEA dy et p- 389. 
torva, Miill.......... Bou eoadere ° ps a p- 389. 
flexilis, Dalyell w..ssecccscscecees a vol. iii. (n. s.) p. 354. 
ANECHUSA, [cdteasseee vec o'eniee adeaces's 8 vol. vii. (n. s.) p. 501. 

Nemertes melanocephala, Johnst. ... = vol. xviii. (1846) p. 387. 
Nephelis octoculata, Moquin-Tandon a 4 p: 389. 
Glossiphonia Eachana, Thomp. ...... = 5 p. 389. 
Pontobdella levis, Blainville ......... i; ¥ p. 391. 
Tristoma coccineum, Cu. .......00000 a vol. xx. p. 175. 
Euphrosina foliosa, Aud. & Edw. ... My vol. iii. (n. s.) p. 355. 
“ Octobothrium (?) Merlangi_ ...... 356 
(Octostoma Merlangi, Kuhn), Nord. 3 a it 

ForAMINIFERA. 
Rotalina communis, D’Orb. ......... Ann. N. H. vol. xx. p. 179. 
Rotalia crassula, Mont. (sp.) ---++.++- » Rawrpry Neel ay 
Guttulina communis, D’Orb, ......... as f p- 175. 
Quinqueloculina semilunaris, D’ Ord. as »  p.175. 
“ Quinqueloculina cora, D’Orb..... i \ 175 

semilunaris, var.?”” Wood ... a a Pp. 
Triloculina minuta, Brown (sp.) «+--+ 3 »  p- 175. 
Globulina gibba, D’ Orb. ............ oy fy 3 pleas 
Spirolina subarcuatula, Mont. (sp.)... S. irecpe fo. 
Arethusa lactea, Mont. (sp.) «++ week ni »  p-l76. 

ENtTozoa. 
Tetrarhynchus megacephalus, Rud.... Ann. N. H. vol. vii. (n. s.) p. 501. 
Echinorhynchus gigas, Rud. ....+.... “ eS p- 501. 

EcHINODERMATA. 
Brissus lyrifer, Forbes ....ssseecsseseace Ann. N. H. vol. xviii. p. 393. 
Holothuria inherens, Miill............ sy ss vol. xv. p. 321. 
—— niger, COUCH. ...rsecccerserssseseees Obtained by Mr. W. Todhunter on west coast, 

Sept. 1848. f 
— Pid aewesaveesoduescinaeaeneWdnne .. Ann. N. H. vol. xvii. p. 393. 
Thyone raphanus, Duben & Koren... % vol. xx. p. 176. 
Chirodota digitata, Mont. (sp.) s+... 5A vol. xv. p. 321. 
Syrinx Harveii, Forbes ........sss000 
— granulosus (M*‘Coy in Ann. N. f y vol. xviii. p. 393. 

H. vol. xv. p. 272) ...... ite aDadesee 
2c eiscdtccevsecceensesesceeeees | LWO Specimens found under stones, on beach 

at Tory Island, by Mr. Hyndman.— Thomp. 
MSS. | 

—— Forbesii, M‘Coy ...scescseseseseee Ann. N. H. vol. xv. p. 273. 
—— tenuicinctus, M‘Coy ......... me > a 76S 
Sipunculus 2 oc cacamsaenaucdneacena ««. [From Belfast Bay. Intermediate in some 

respects between the genera Syrinz and Si- 
punculus.— Thomp. MSS. | 

* Included by Mr. Thompson amongst the Crustacea in Ann. N. H., but subsequently 
noted by him as belonging to the Annelida. 
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Priapultis ——-? sssssessseeeseeseseeees M‘Coy in Ann. N. H. vol. xv. p. 273. [Not 
distinct from P. caudatus—W. T.] 

Seen eee Keen eee eEE OOS eenste 

eo 

ACALEPHA. 

Velella subemarginata, Thomps....... Aun. N. H. vol. xv. p. 321, | 

ZOOPAYTA. 

Syncoryna Listeri, Van Ben. (sp.) ... Aun. N. H. vol. xvii. p. 394, 
Gorgonia verrucosa, RAN: Shicosins cose i vol. iii. (n. s.) p. 356. 
Turbinolia milletiana, Defrance ...... Bs vol. xviii. (1846) p. 394. 
Corynactis Allmani, Thomps. ......+++ es ie p- 394. 

Dysidea? papillosa, Johnst. «..+. «+. 394 

(Zoanthus Couchii) ......ssseeeeeeeee 4 PM ae 
Lucernaria campanulata ......s..e+e08+ W. H. Harvey and W. Andrews, Esqs. 
Tluanthos Scoticus, Forbes .......++.++ Ann. N. H. vol. xv. p. 322. 
Alecto granulata, Edw. ...s+0..-ssee+ Bs vol. xx. p. 176. 

major, JOhnst. .....+--sseees pabbicls 53 vol. ili. (n. s.) p. 357. 

—— dilatans, JOMNSE. ...0cc..sccscecere = 3 p- 357. 

Hippothoa sica, Cowch  ..+-+-eee+e+++ a vol. i. 33 JapatiDs 

Cellepora Skenei, Ellis & Soland.(sp.) eS vol. xv. (1845) p. 322. 

Lepralia simplex, Johnst. --+.+++++++ a vol. iii. (n. s.) p. 357. 
Hyndmanni, Johnst. ......++++-- - 53 - p. 37. 

—— granifera, Johist.  ....++++eseeee 
— annulata, Fabr. (sp.) Johnst.... PP es p- 357. 

== PERCH, JONMSEsn s.-svecnsrecrsceee zs a p. 357. 

reticulata, Macgillivray ......... 
—— innominata, var.? Couch. ...... } 357 

(description, not figure) Johnst... 4 2 ota 

Ball, JORNSE.vcacvacessesecsccoces 3 3 p- 357. 

—— trispinosa, Johnst. sseseeseeeeee Bs = p- 357. 

coccinea, Abilgaard.....rs0+++++- * 45 p- 357. 

violacea, Forbes ....+ceessseeeenes : 

concinna, (Busk MS.) ......... 
labrosa, (Busk MS.) «..ss0-00... 

Eschara foliacea .....-.seseeeseeseeeeeee Obtained by Mr. W. Todhunter off Cape Clear, 
winter of 1848. 

Retepora cellulosa, Linn. (sp.) «+++. Ann. N. H. vol. xv. p. 322. 

AMORPHOZOA. 

Halichondria hispida, Mont. Wern. 

Mem. vol. ii. p. 86. pl. 5. figures > Dr. Scouler in Ann. N. H. vol. xviil. p. 396. 

1&2; Johnst. B.S. p.98 ...... 

TINGUIATISeaneces pes aee cine se Wedleneeas See Dr. Johnston in Berw. Club, Proc. vol. ii. 

p- 196. 

Note.—Mr. Thompson’s MSS. contain references to several sponges in his 

collection, which he considered to be of species not previously described. 

They are now in the Museum of the Belfast Natural History and Philosophical 

Society. 
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Observations on the Meteorology of Birmingham. 
By Wiuu1aM Wits, Esq., F.G.S. 

THE accompanying Tables have been compiled from a Meteorological 
Register kept at the Birmingham Philosophical Institution. 

The observations for temperature, pressure, rain and wind, extend over a 
period of eight years, from 1837 to 1844 inclusive. The dew-point tables 
embrace a period of five years, from 1838 to 1842 inclusive ; and the evapo- 
ration tables the two years of 1843 and 1844 only. The whole of these 
observations, with the exception of those for the four months from August 
to November 1844, were made by the late Dr. Ick, the Curator of that 
Institution, whose accuracy as an observer is well known; the observations 
for the excepted months were made by a gentleman who acted as his sub- 
stitute during his last illness, and continued to do so for a short time after 
his death, and as they bear internal marks of care and accuracy, I have not 
hesitated to ineorporate them with those of Dr. Ick. 

This Register came into my possession during an official connection with - 
the above-mentioned Institution, and from the care with which it appeared 
to have been kept, the long period over which it extends, and the importance 
of Birmingham as a meteorological station, it occurred to me that a reduction 
of the recorded observations was likely to repay the necessary labour, and 
that the results would probably form an acceptable contribution to this de- 
partment of knowledge; and the rather so, that with the exception of Mr. 
Osler’s papers on the winds, contained in the Reports of the Association, 
I am not aware of the existence of any long-continued series of trustworthy 
observations on the Meteorology of Birmingham. 

I will briefly notice the subjects of these observations, and recapitulate 
their chief results. 

1. Temperature (Tables I. ty VII.).—The instruments were placed in the 
shade, for the first two years 43 feet, and subsequently about 38 feet above: 
the ground, and about 437 and 470 feet respectively above the mean level 
of the sea, the place of suspension being nearly in the centre of the town of 
Birmingham. In consequence of breakages, the same instruments were not 
employed throughout the whole series of observations, so that it has not been 
possible to submit them to verification. The self-registering thermometer 
was of Rutherford’s construction. 

The mean monthly and annual temperatures are deduced in Tables I., II, 
III.,—first, from continuous daily observations at 9 a.m. and 3 p.m. local 
time ; secondly, from the highest and lowest daily markings of the self-regis- 
tering thermometer ; and thirdly, from the highest and lowest annual indica- 
tions of the same instrument. 

The mean annual temperature for eight years, as deduced,— 
Ist. From the daily observations at 9 a.m. and 3 P.M.,is........ 49°90 
2nd. From the highest and lowest daily observations of the self- 

registering thermometer....... so SATE, dL See ike PRR eases’ AO*17 
3rd. From the highest and lowest yearly observations of the self- 

registering thermometer........... babys hh REISE 50°00 
4th. The mean temperature of the five years, from 1838 to 1842 

inclusive (see Table XXI.), which excludes the year 1837 
and the unusually warm years 1843 and 1844, is........ 49°694 

Of these amounts some portion is doubtless due to the great number of 
our manufacturing and domestic fires. 

In Table IV. is shown the distribution of the temperature through the 
several meteorological seasons, with the differences from the mean. 
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The Tables III., V., VI. exhibit the mean range of the self-registering 
thermometer through the several years, months and seasons, with the differ- 
ences from the seasonal and annual means. The mean annual range of 
temperature is 64°°25, and the mean monthly range 32°51 ; while the greatest 
monthly range, that of April, is 6°49 in excess, and the least monthly ranges, 
namely, those of November and December, are severally 4°95 in defect 
from the general mean. 

- In Table VII. is given the number of days on which the self-registering 
thermometer was at or below 32°; the average yearly number being 53. 

2. Barometric pressure (Tables VIII., IX., X., XI.).—The instrument 
employed was a standard barometer of Newman’s construction, of *546 in. 
bore, with moveable brass scale, and which had been compared with the 
flint-glass barometer at the Royal Society’s rooms. The cistern was 18 feet 
above the ground, and about 44:7 feet above the mean level of the sea. 

The Tables VIIT., [X., X. exhibit the mean monthly and annual barometric 
pressure, deduced from observations at 9 A.M. and 3 p.M., corrected for tem- 
perature, with its distribution through the several meteorological seasons, the 
corresponding barometrical ranges, and the differences of pressure and range 
between each season, and the general mean of the several seasons. 

The mean annual barometric pressure is 29'381 inches, from which the 
greatest yearly difference in excess is +°084 in., and in defect —109 in. 

In Table XI. is shown the mean monthly and annual pressures as derived 
from the highest and lowest of the pressures at 9 A.M.and 3p.mM. The mean 
annual pressure thus obtained is 29:303 in., differing from the mean of the 
two daily observations by ‘078 in. only. 

In the synoptical Table X XI. the barometric pressure is resolved into its 
gaseous and vapour constituents; and their mean monthly amounts, shown 
for the period of five years, comprised in the dew-point register, namely, from 
1838 to 1842 inclusive, with their respective differences from the several 
annual means :— 

Inches. 
The mean annual gaseous pressure is...... 29°065 
Ditto vapour pressure ...... 0... 026000 ee "324 

Total pressure (from 5 years’ observations)... 29°389 
This result differs from that obtained from the mean of the daily obser- 

vations for eight years by only +-008 in. 
3. Rain (Tables XII. to XV.).—The receiver of the rain-gauge was placed 

38 feet above the ground, and about 470 feet above the mean level of the sea. 
The quantities which fell were registered daily at 9 a.m. The average annual 
amount was 25°258 in. The tables show the distribution of the aggregate 
annual amounts through the several months and meteorological seasons, with 
the differences from the means; and also the number of days on which rain 
fell in each year and season, and their mean monthly and annual numbers. 
The greatest excess in any year above the average amount was in 1839, 

when it amounted to about +3°907 in., and the greatest deficiency in 1844, 
when it amounted to —5:332 in., making a total difference between the two 
years of 9269 in. The mean monthly quantity is 2-105 in., which, on the 
average of eight years, is exceeded in November, February, July, August, 
September, and October, in the order of enumeration, The smallest monthly 
amount falls in April, and next to that month, in December, after which fol- 
low, in order of dryness, March, May and June, 
- The greatest quantities of rain fell in the several seasons in the following 
order, namely, autumn, summer, winter, spring, 
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4, Dew-point (Tables XVI. XVII.).—The dew-point register extends over 
five years, from 1838 to 1842 inclusive. The Table XVI. shows the monthly 
and annual means as derived from observations made daily at 9 a.m. and 
3 P.M. with Daniell’s hygrometer. 

’ The mean annual dew-point from Table XVI. is 44°95, while the same 
result deduced in Table XVII. from the highest and lowest monthly dew- 

_ point at the above-mentioned hours is 44°18. 
: Adopting the first quantity, 44°95, the mean annual dryness of the climate 

of Birmingham is 4°95, and its mean humidity (complete saturation being 
represented by unity) is =0°707 ; and consequently the weight of vapour in 
a cubic foot of air is =3°03 grs., and the quantity required for saturation 
about 1°28 gr. 

5, Evaporation (Table XVIII.).—The amount of evaporation is recorded 
_ for two years only, namely, 1843 and 1844; and was registered daily at 9 a.m., 

by Howard’s evaporation gauge, which was placed 37 feet above the ground. 
In 1843 the greatest amount took place in the months of June, July and 
August, and the least in February ; while in 1844 the greatest amount took 

~ place in the months of May, June and July, and the least in December. 
: The total amount of evaporation was, for 1843, 32°166 in., and for 1844, 

_ 85°113 in. 
6. Winds (Tables XIX. XX.).--The Table XIX. records the direction of 

the winds at 9 a.m., through the several months of the years 1837 to 1844 
inclusive; Table XX. being a summary of the aggregate number of the 
several winds throughout that period, with the corresponding barometric 

_ pressures, reduced to 32°, with their variations from the mean. The mean of 
_ the barometric pressures at 9 A.M. was 29°403 in.; differing only by +°014 in. 

from the mean of the observations at 9 a.m. and 3 p.m.; and the forces, as 
shown by the pressures, balance each other to the hundredth of an inch. 

The prevailing winds at Birmingham are from the S.W., S., and S.S.W. in 
- the order indicated. Of 2914 registered winds, not fewer than 906, or nearly 

one-third, blew from those quarters alone; namely, from the S.W. 341, from 
_ the S. 300, and from the S.S.W. 265. 
_ It is an anomalous fact, of which I do not understand the cause, that the 
_ barometer is lower with the S.E. than with the S.W. winds, the mean pres- 

& 
* 

— sure with the S.E. winds being 29°191, and with the S.W. winds 29347. 
~ Conelusion.—In the synoptical Table XXT. the meteorological elements of 

~ temperature, pressure, and dew-point, during the five years for which the 
“materials of comparison exist, are brought into juxtaposition; and in the ap- 
pended curves (Plate V.) these elements are represented graphically. sila 
It is not my intention to enter into any enumeration or discussion of the 
_ Many interesting deductions suggested by the before-mentioned tables. I 

_ May, however, remark, in general, that they exhibit some important results 
in comparison with similar tables constructed from data derived from other 
~ localities, and show a marked difference between the climate of the south- 

western and other parts of our island and its interior; and illustrate, more- 
over, the influence of situation and local circumstances, even at moderate 
distances, in modifying the general laws of climate, and their influence on 

human health, longevity, and enjoyment. 
_ The striking accordance of form between the accompanying curves and 

‘similar ones formed by numerous observers, from facts obtained at different 
~and widely separated places, is strongly corroborative of the simplicity, 
uniformity, and universality of the laws by which the great agencies of me- 
teorologic change are restrained from destructive irregularity and excess, 

~ and controlled and adjusted, with the nicest exactness, to the exigences of 
animal and vegetable existence. ; Ti 

—_— a 

4 
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Tasie I.—Mean Monthly and Annual Temperature from daily observations 4% 
Differences from 

Years. Dec. Jan. Feb. Mar. April. May. June. 

—— | | | 
um | | | 

° °o 

1937. | 38:73 | 3830 | 43:34 | 37-03 | 42:02 | 5215 | 63-43 
1838, | 40°72 | 29°34 | 3286 | 42°38 | 4485 | 53:18 | 59:58 
1939. | 39°81 | 37-92 | 41°32 | 41°32 | 47:88 | 57-00 | 56-47 
1840. | 38°94 | 40°12 | 39°73 | 42-22 | 54°61 | 55°67 | 60°71 
1841. | 35°19 | 35-41 | 37°12 | 49°21 | 49°31 | 59°55 | 61°73 
1842. | 40°81 | 33°80 | 41°01 | 45°38 | 51°10 | 55°34 | 61-06 
1843. | 4670 | 39°64 | 36°74 | 43°03 | 49:26 | 52-41 | 57°26 
1844. | 4549 | 40°56 | 36°27 | 41-75 | 54:83 | 54°73 | 61°53 
_—— | ——$—— ————— 

Means...| 40°924 | 36°886 | 38°548 | 42°79 49232 | 55°003 | 60°221 

Tase I]—The Highest and Lowest Monthly Temperature by the Self- 

Monthly and Annual Means, and the Dif- 

1837. 1838. 1839. 1840. 

Month 
. 

High. | Low. | Mean. | High.| Low. | Mean.| High. | Low. Mean. | High. | Low. | Mean. |} 

° ° 

Dec...) 55°0 | 23-00 28-00 | 3850 | 52-00! 28-00] 40-00 |p 
Jan....| 51:0 | 25°50 20:00| 35°50| 54:00| 22-00| 38°00 |f 
Feb. ...| 54:0 | 28°25 22:50 | 38°75 | 51°50} 25°00 38°25 |e 
Mar...) 49:0 | 19-00 29-00 | 38:50| 57°50] 25-00| 41°25 If 
Apr....| 58:5 | 27°50 27°50| 49°75 | 81:50] 33°50| 57°50 
May ...| 69:0 | 34:00 30°50 | 54:25 | 74:00] 38:00] 56-00 § 
June...) 79°0 | 39-00 41°00 | 59°50| 80°50] 43-00] 61°75 
July ...| 79-0 | 47:00 45°00 | 60:50| 75°50] 46°00| 60°75 §/ 

42°50 | 60°75} 82°00] 46°50) 64°25 # 
42°50| 56°25] 74°00| 38°00] 56009 
36°00] 51°00] 60:00) 34:00} 47-00 

30°00] 42°50} 58°50) 27°50} 43-00% 

Aug....| 76°0 | 44°50 
Sept ..| 67°5 | 42°00 
Oct. ...| 68°5 | 33°00 
Nov..-.| 56°5 | 27°50 

Means.| 63°6 | 32°52| 48°05) 63°16| 31:96] 47°56] 65°58 | 32-04] 48°81 | 66°75 33°87 | 50°31 

Diff. fr.|An. M. —1:12 —1°61 —0°36 +114 

Mean of the 8 years 49°°17. 

Tasrez III.—Showing the Highest and Lowest Temperature of each yea 
the Means d 

1837. 1838. 1839. 1840. 

Highest ...... 79:0 June 23. 73-0 August 27. 79:0 August 2. 82-0 August 9.) 

Lowest ......| 190 March 24. | 9°0 January 20.| 20°0 January 30.} 22°0 January € 

Mean Temp...| 49°0 43°5 49°5 52°0 

Ann.Range.,.| 60°0 69:0 59:0 60°0 » 

Mean of the extremes of Temperature 50°. 



ON THE METEOROLOGY OF BIRMINGHAM. 301 
~ 

t 9 A.M. and 3 p.m. for 8 years, from 1837 to 1844 inclusive, with the 
he General Mean. 

July, | Aug. | Sept. Oct. Nov. {Annual Means,|Differences from 
Annual Means. 

65°43 | 62°61 | 56:61 | 53-23 | 45-37 49-604 — *299 
62°03 | 61:54 | 57:38 | 51-40 | 41°62*| 48-073 —1°830 
62°93 | 62°02 | 57:86 | 51-45 | 45-43 50°117 4-214 
59°57 | 65:62 | 54:85 | 49:59 | 44-08 50°392 + +489 
59°85 | 61°63 | 59°93 | 49-26 | 42:12 50°025 + +122 
61°85 | 61-16 | 57:85 | 46°88 | 42-62 49-905 + -002 
61°28 | 63:12 | 61-79 | 47-31 | 43-60 50°178 +4 275 
63°06 | 59:59 | 61:06 | 49-75 | 42-61 50-935 41-032 

62:00 627161 | 58°416 | 49-608 | 43-056 49-903 

egistering Thermometer for 8 years, from 1837 to 1844 inclusive, with the 
erences from the Mean of the 8 years. 

1841. 1842. 

High. | Low. | Mean. | High.| Low.| Mean. | High. 

23-0 | 37-25 | 51:50] 23-00] 38-75 | 58-00 
120 | 31-00 | 42:00] 21-50! 31-75 | 53°50 
17°5 | 35°00: | 53°50! 25-00] 39-25 | 48°50 
320 | 49°75 | 57-50] 31-50] 44:50 | 62-00 
340 | 52°50 | 76:50] 30-:00| 53-25 | 67-00 
40°0 | 62:50. | 70-00} 39:50] 54-75 | 70-00 
40°0 | 56-25 | 85:00] 44:00! 64:50 | 71-50 
445 | 59:25 | 76:00] 45-00| 60-50 | 78:00 
45°0 | 61°50 | 86°50] 45-00! 65-75 | 82:50 
39°0 | 60:00 | 77-00; 42-00| 59-50 | 79-00 
360 | 47°50 | 58-00| 29-00| 43°50 | 64:50 
22°0 | 39-25 | 52-00] 32:00! 42-00 | 55-00 

66°62 32°0 49°31 | 65°46] 33°87] 49-66 | 65-79 |. 

+014 +0°49 

bt 

? 

fom 1837 to 1844 inclusive, by the Self-Registering Thermometer, with 
uced therefrom. 

1842, 1843. 1844. 

865 August 18. | 825 August 18. | 95-0 July24&Sept.l. 

185 February 16. | 21:0 February 23. 

Mean of the yearly Range 64°25, 
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Tas_LE [V.—Temperature of the Meteorological Seasons, and Differences = 
from the Means for 8 years, from 1837 to 1844 inclusive. 

Difference Difference Difference Difference 
Years. | Winter.} from | Spring. from |Summer.| from |Autumn.} from 

Mean. Mean. Mean. Mean. 

> —_—— — ——__——— 

° ° ° ° ° fe} fe] ° 

1837. 40°45 +1:67 43°73 —5°28 63°82 +2°36 50°40 +0°05 
1838. 34:30 4°48 46°80 —2°21 61°05 —0°41 50°13 —0°22 | 
1839. 39°68 -+0°90 48°73 —0°28 60°47 —0°99 51°58 +1:23 { 
1840. 39°59 +0°81 50°83 +1°82 61:96 +0°50 49°17 —1:18 { 
1841. 35°90 —2°88 52°69 +3°68 61°07 —0°39 50°43 +0°08 | 
1842. 38°54 —0°24 50°60 +1°59 61°35 —011 49°10 —1:25 © rf 
1843. 41°02 2°24 48°23 —0°78 60°55 —0°91 50°90 +0°55 | 
1844, 40°77 +1:99 50°43 +1°42 61°39 —0:07 51:14 +0°79 ye 

pe Ae Eee ne eee see | | ae eee 

Means...| 38°78 |... 49°01 | wes. 6146 |. 50:35 } 

Mean Annual Temperature 49°-9, 

Means of the Seasons. Difference from Mean of the Year. 

Winter ciccccrsssecses 38°78 Winter ....ssceee0e 1112 

Spring .....ccecuecee 49°02 Spring ....scee — 89 

Summer j.cecrseres 61°46 Summer .iosee 1156 

Atttumn,,...¢ccc..:008 50°35 Atttumn.......6 45 

TasLe V.—Monthly Range of the Self-Registering Thermometer for 8 
years, from 1837 to 1844: inclusive. 

Month.| 1837. 1838. 1839. 1840. 1841. 1842. 1843. 1844. |Means. 

— | |. 

° ° ° o ° ° ° 

Dec....} 32°00 | 27:50 | 27:00 | 24:00 | 30:50 | 29:50 | 26-00 | 24-00 | 27-56 
Jan....| 25:50 | 37:00 | 31:00 | 32:00 | 38:00 | 20:50 | 27:50 | 29:00 | 29-93 
Feb. ...| 25°75 | 23:50 | 32:50 | 2650 | 35:00 | 28:50 | 30:00 | 25°50 | 28-40)» 
Mar.,..} 30°00 | 33-00 | 3300 | 32:50 | 35:50 | 26-00 | 36-00 | 30°50 | 32°06) 
Apr....| 31-00 | 34:50 | 44:50 | 48:50 | 37-00 | 4650 | 38-00 | 32:50 | 39-00 
May |..| 35°00 | 40°00 | 47:50 | 36:00 | 45-00 | 30:50 | 33-00 | 39-00 | 38-25 
June...) 40-00 |32:00 | 37:00 | 37:50 | 32:50 | 41-00 | 29:50 | 39-00 | 36-06 
July ...| 3200 | 25:50 | 31-00 | 29:50 | 29:50 | 31:00 | 32-00 | 37:50 | 31-00 
Aug....} 3150} 3300 | 36:50 | 35°50-} 33-00 | 41:50 | 36:50 | 38:00 | 35-69 
Sept... 25:50 | 28-00 | 27:50 | 36-00 | 42:00 | 35-00 | 42:50 | 45-00 | 35-20 
Oct. |..| 35°50} 29:50 | 30-00 | 26-00 | 23-00 | 29:00 | 33:50 | 29°00 | 29-43} 
Nov ..| 29:00 | 31°00 | 25°00 | 31:00 | 34:50 | 20:00 | 25-00 | 25:00 | 2756 

me | a ts | ee | a | | | RS | RS | SR! 

Means.| 31:06 31:21 33°54 32°92 34°62 31°58 32°46 32°75 | 32°51] 
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Tasre VI.—Range of Temperature in the several Meteorological Seasons 
from the Self-Registering Thermometer, and Differences from the Means 
for 8 years, from 1837 to 1844 inclusive. 

Difference Difference Difference Difference | 
Years. | Winter.| from | Spring. | from |Summer.| from | Autumn. 

Mean. 

~ 

Ree ae ag aI a 44441111 KAaAKsarnsan 

Mean Range of the four Seasons 42875. 

Mean Range of each Season. Diff. from the Mean Range of the four Seasons. 

Winter .......00000.. 35°0 Winter .....c000.. —7°875 

Spring c..sccccccsrere 49°5 Spring ..seseesveee —+-6°625 

SUMMEF,......ss000002 39'S SumMELsresee..e046 S875 

Autumn....sseeere we 475 ‘ Autumn.,..c.0008 +4°625 
1 ene 

Taste VII.—Number of days in each year, from 1837 to 1844 inclusive, in 
which the Temperature was at or below 32°. 

Months. 1837.| 1838.| 1839.} 1840.] 1841.} 1842.) 1843.| 1844, 

ee 

December ....| 9 | 7 9 | 12 | 18 6 2 1 

January ssc) 9 26 18 9 16 21 9 6 

February.......+: 5 23 8 12 13 ¥) 16 20 

March,.s.sssreene} 20 3 10 13 1 1 10 8 

April ...sseyeeee| 15 6 7 4 5 

May 8800, A) 5a oTReh, 5 ses ait nu iv 1 

; October cesreseee} ase ee Ds Ss Ga 3 5 1 

November .....- 4 9 1 4 8 1 3 5 
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TasLe VIII—Mean Monthly and Annual Barometrical Pressure, from ob- 
(corrected for 

1837. 1838. 1839. 1840. , 

Months. ———— SS eee 
9 a.m.|3 p.m. |Means.| 9 a.m. ! 3 p.m. |Means.| 9 a.m. | 3 p.m. |Means.| 9 A.M. | 3 P.M. |Mear 

jin. in. in. in. in. in. jin. in. in. in. in. in. | 

December ......|29°227 |29°245 |29°236 |29°349 |29°367 |29°358 |29-464 |29-452 |29-458 |29°123 |29°109 |29:] 

January ........- -402| °392| °397| °378| °376| °377|.-360} +127] -243/ ‘177; 034) <H 

February......... *366| °354] °360| °033! °035| -034| °375|] °387| ‘381| °337| °337) ‘Ss 

March............| °440| °414] °427| +220] -207| °214] +225) :240; -232| ‘715 “684 “65 

APTI! steneoreves> 279| +264) -271| °247| °199| -223] -517| °513| °515| °504| 464) -4 

May .cisooress..| °415}] °390 -402| °356| °339) °347| -409} -402} -405] °383) °359] °3 

June ..cce0s....| °469| °446| -457| °296| +281] +288] -383] 335] °359] °510} °502| ‘9 

JUlyy hecevtee.. -434| -408| -421| °399| -406} °402]- -273| -340| -306| -408 *394| “4 

August ..........) *406] °434) -420| 402) -321 *361| -414| +396] °405 | 494) °445| *4 

September ......| °362| °277] °319| °415| -434) *424|) +033) 028 030) +369) °319) * 

October .........) °574| °530] °552 |29-428 |29°383 |29-405| +425) -424| -424| °575| °552] ‘5 

November ......{29°275 |29°252 |29°263 ee 28-980 |28:831 |29°118 |29°100 |29°199 29°21) 29°137 |29°1) 

Annual Means 29:377 29:272|  * 29-322 29'3 

Diff. from Mean —-004 | —-109 —-059 

Taste IX.—Barometrical Pressure iu the several Seasons, with the Differ- 
ences from the Mean for 8 years, from 1837 to 1844 inclusive. 

Difference Difference Difference Difference 
Years. | Winter.| from Spring. from |Summer.} from |Autumn.| from 

Mean. Mean. Mean. Mean. 

| ——$<$——= | —$—$—— | —_—. 

in. in. in. in, in. in. in. in. 

1837. | 29°331 —*029 | 29°367 —'046 | 29°422 +:'004 | 29°378 +:044 

1838. *256 —'104 261 —'152 *350 — ‘068 *220 —'114 

1839. 361 +:001 384 —029 Bia) —'065 "188 —'146 

1840. 186 —'174 “518 +:°105 "450 +032 “361 +027 

1841. “462 +102 “410 —'003 *430 +°012 232 — 102 

1842. "412 +:052 “431 +018 544 +°126 “401 +067 

1843. °340 —-020 *378 —*035 *455 +:037 *457 +123 

1844. | 29°531 +174 | 29558 +'145 | 29°339 —'078 | 29°434 +:100 

— | | | 2 | | | | | rrr 

Means...| 29°360 | ....- 7 Be I a Te 29°418 waded 29°334 

Mean of the 8 years 29°381. 

Means of the Seasons. Differences from Mean of 8 years. 

Winter............... 29°360 Winter.....seoss.0.0. "O21 

Spring ..t2--...00-... 29:413 Spring ........ see +7032 

Summer .........00- 29-418 Summer ......e00.-- +037 
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ervations at 9 A.M. and 3 P.M. daily, for 8 years, from 1837 to 1844 inclusive 
Temperature). : 

1841. 1842, 1843. 1844. Means. 

M. 3 p.m. |Means.| 9 a.m. | 3 p.m. |Means.| 9 A.M. | 3 p.m. |Means.| 9 a.m. | 3 p.m. (Means. 

Se ee | eT en | en ne OS Ee ay ” 29°689 |29°692 29-257 |29-188 |29°222 /29°644 29-657 29-650 |29-894 |29-889 |29-891 [29-457 |29-449 |29-453 838) “342° -588| +544) -566/ +126) +273] +199] -562| +547] +554] -369| -329| -348 HD) °338/ °343) 467) -431| -449| -197/ +143] -170| +163] -133| -148] -284| -269| -277 4) 401) +422) +406) -377/ -391| +502| -485| -493) +267] -386/ +326] -402| -399| -400 7 | °886) “411 +318) -595/ +456) -319/ -310/ -314| -682) -646| -664/ -413| -422| -417 M4} 389) 396° +452) -439| -445/ -335/ -318| -326| -699| -671| -685| -431| -413| -499 | 481) *504) -588/ 551) +569) -408) -387| -397/ -493/ -466| -479| +459] -431| -445 WD) 379) °369) -497) +499; -493/ -503/ -456| -479! -455| -434| -444| -416| -414| -415 9) 419) 416) 581) -550/ +570) *507/ -470| -488| -055| +133! -094| -409| +396] -403 I) 274) -291| +442) -393/ -417) -739/ -718| -728| -593| -900] +746| -408| -418| -413 BS) 152) 115) +556) +534] +548) -262| +264] -263} -215| -210] -212| -389| +381] -385 29°280 |29°289 29-249 29:225 |29:237 |29-397 |29-366 |29°381 |29-356 |29-335 |29-345 |29-323 |29-335 |29-304 

E 29-382 29:447 29°407 29-465 |Final Mean. .....29:381 
i 

+:001 +:066 +026 +:084 

Taser X.—Range of Barometrical Pressure in the Meteorological Seasons, 
as observed at 9 a.m. and 3 p.m. for 8 years, from 1837 to 1844 inclusive, 
and Differences from the Means. 

Difference Difference Difference Difference 
Years. | Winter.| from Spring. from |Summer.| from |Autumn.| from 

Mean. Mean. Mean. Mean. 

f in. in. in. in. in. in. in. in. 
1837. 1-587 —°263 1134 —'172 1403 +273 1894 + °270 
1838. 1°843 —007 1-732 +426 1°158 +028 27028 + *404 
1839. 1:599 —'251 1°233 —'073 1°055 —'075 1°424 — ‘200 
1840. 1:988 +:138 1°303 —°003 1-250 +120 2°299 + °675 
1841 1806 —044 1:266 —-040 1:116 —'014 1661 | + -037 

| 1842, 1°699 — ‘151 1361 +°055 ‘918 —'212 1°784 + +160 
| 1843 27401 +°551 1:125 —'181 1075 —*055 1459 — °165 
id 1844, 1881 +'031 1-298 — 008 1-069 —°061 “444 —1:180 

| Means hk 17) ane SRG ee 8s. ja ee ee ee 1624 

| Mean Annual Range 1-477. 
1. 

i 

i Means of the Seasons. Differences from Mean Annual Range. 
= 
a en 1850 5 a +373 
RS 1:306 Spring,’ ¥it.ts.... —171 
ry Summer............00 1-130 Summer ............ —'347 
nang Antamn .).400.4i... 1624 Autumn ......086... +:147 

x 
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Tasie XI.—Mean Monthly and Annual 

REPORT—1852. 

Barometric Pressure, deduced from 
for 8 years, from 1837 to 1844 in- 

1837. 1838. 
te aa oe 

Months. 9 A.M. 3 P.M. 9 A.M. 3 P.M. 

High. | Low. | Mean.} High. | Low. Meal High. | Low. | Mean. | High. | Low. | Mean. 

ee ee ee eS 

in. in. in. in. in. in. in. in. in. in. in. in. 9 

Det. ...5<- 199-800.|28°520 |29°160 |29°837 |28-453 |29°145 |29-924 |28°723 29°323 |29°931 |28°675 |29°303 

Jan. ...... 30:030| -793| °411| -997| °700| :348| -865| -824 |29°344| 835} 809 "322 | 

Feb. ...... 29-883| -645| °264| °784| 443] °113} *868) -088 28:977| °833| °181| *007 

March *871| -748| -309| °867| °747| °307| -941) 503 \29°222 *907| °534 |29°220] 

April +881 |28:846| -°363| °878\28°755| °316| °698/ °620| -159 "624| +209 |28:916 | 

May ...... -778 |29-034| -406| °783/29°'129| -456| -828| -920| “374| °786| 962 29°374 

June...... -799 29:021| -410| -743|29°015| °379)| +700 [28-973 336 °690|28:983} °336 

July...... -776 28-669 | °222| °780 28-453] -116| 656 29:066| 361 645 |29°012| °328 

AUg....++- *856| -903| °379| °813| °883| °348| °645|28:542| -093 “601 |28°573| +087" 

Sept...... 29°803! +533) °168|29°781| -520| +150) :937| -695 *316| °915| °652) 283) 

Oct........30°137| °730| °433/30°114| 558 *386| -929 128705 29:317| °898 \28°795 |29°346 ° 

Nov....... 29-803 28-395 |29-099 |29°798 28-243 29-020 |29°879 oe 28-894 |29°844 |27:969 |28-906 
. 

Annual M eans......... 29°302 29°257 29°226 29°202 

Diff. fom Fi Mean —00i —°046 —077 —'10P 

TaBLe XI.—_ 

1841. 1842. 

Months. 9AM 3 P.M. 9 A.M. 3 P.M 

High. | Low. | Mean. | High. | Low. Mean. | High. | Low. | Mean. | Iigh. | Low. | Meam 
a a ST a =e SS SS eS 

in. in. in. jin. in. ‘in. in. in. in. in. in. in. 

December. ...|30°257 '28°716 29-486 |30°199 |28°789 |29°494 29-726 |28°519 |29°122 |29°717 \28°469 |29:0 

29:970| 451) -210;29°979| °519) °249|30°097) “754 425 |30:097| +398 

29:993| °557| °275| ‘944] °599| +271 |30°092 *680| °386 30-044} 636) “34 

30°044 | “778| 411) -983| °879| -431 29°896| °787| °341)|29°878| -889 8 

29°786 | 921) °353| °770 -961| °365(29°955] -°872| °413| -900| -884/ 39 

296 28°766, -296| -819 28677) +248 |30:021 28-660! +340) 961 /28°692| °32 

933 29°057 -495| °878|29°019| 448 29°874 |29-177| 525} *802 29°072| 46 

Jaly..oseevstt er} O49 '28'817| -268| °718|28:-962| °340| -952} °108| 530 ‘962| °093| 52 

August.....-.4. -834| .-953| -393| °782)29°080| -431| 990 |29:287 *638| °944|29°202| 57] 

September ...| °726] °623| :174| °691 28-752 +221 29-831 |28°841| °336 |29°802 |28-958 | “38 

October ...... 743) °345| -044| °579| +454) °016 (30-095 *320| °207/|30°064| °415| °2é 

November ...|/29°975 |28°314 29°144 |29-934 imal 29170 |30 096 a 29:204 30:028 |28°329 |29:1 

Ann. Means...|..-...-00.+ 29°296 29°307 29°372 | 29°34 

Diff. from Final Mean —'007 +004 +:069 +0 
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daily 

i 1839. 1840. 

‘ 9 A.M. 3 P.M. 9 A.M 3 P.M 

igh. | Low. | Mean. | High.| Low.| Mean. | High.| Low. | Mean. High. | Low. | Mean. 

n. in. in. in. in. in. in. in. in. in. in. in. 
29°874 |28°755 | 29°314- |29-941 28-788 | 29-364 |29-761 \28:545 29°153 |29°741 |28°573| 29°157 
992] -393 192 “989 | +463 *226 |29°852| +568 ‘210 "867 | *236 “051 | 
9855] -848 351 *872| °855 363 |30°029 28-089 059 |29°999 |28-041 “020 
593) °797 “195 083 | +765 174 |30°076 |29-258 *667 |30°050 |29-230 640 998} °810 “404 955] °813 "384 |29°760 |29-064 "412 |29°756 |29:079 “417 
695} °851 273 *694) +825 259 ‘916 |28°820 *368 908 |28°773 340 
703 *789 246 *668} -812 *240 “741 |29°245 "493 *721 |29°208 “464 —*746 \28°713 4229 728} °759 243 816 |29-002 409 *809 |28:999 404 
+753 29°021} 29°387 *692| -698) 29°195 ‘807 28°566 “186 *769| °723 246 
+418 28:389 | 28-903 ‘475 | +384] 28929 |29-782) -344 063 |29°744| +459 101 
800! °851/ 29-325 *808| °926| 29°367 |30:195! -667 431 |30°166 |28-695 | 29-430 
19°644 28°644 | 29-144 [29-636 |28-686| 29°161 |30-025 28-300 29:162 |29-993 |27-°896| 28-944 = a te 

29°247 29°242 29°301 29°268 

y —056 —-061 —-002 ~035 

( Continued.) 

1843. 1844, 
~ _ ca leans: 
i 9 aM 3 P.M. 9 a.m. 3 P.M. 

Hi gh. | Low. | Mean. | High. | Low. | Mean. | High. | Low. | Mean. | High. | Low. | Mean.| 9 a.m. |3 p.m. 

ce. in. in. in. in. in. in, in. in. in. in. in. in. in. 
0-042 28°883 |29-462 |30-024 |28°874 |29-449 |30:085 |29-424 |29°754 |30:065 |29-310 |29°687 29°347 |29°336 072 |27-671 |28°871 |30-037 |27-716 |28°876 |29-976 |28-711 |29°343 |29°946 |28°731 |29-338 "251; +176 
9°704 |28°570 |29°137 |29°680 |28°486 |29-083 |29°729| -204 128-966 |29:730| -243 129-986 177| °148 
967 |29°013| +490} °935| -942| -438 |30-096 |28-798 |29-447 |30-040 |28:816 |29-428 *385| °378 

'*672 |28°906) -289| -663|} °842| +252} -051/29-:179| -615 |30-010|29-196| -603 *376|) °331 
*786 |29°039| :412| °757| °961| °359 /30°044! -410] -727 29-967] -402] -684 399 °381 
7683 |28°816| +249} +712 /|28-753| +232 /29°736| -187! +461] °735|] -191 463] 402! -378 
'*800 |29°005| -402| -756/29°090/ +423] -804 29°042| :423| 783 |29°026| -404] -355| -348 9°828| -039| -433 29808! -001| -404| -880/28-817| -348 857 |28°811] +334] -357| -327 126 |29°348| -737 |30-097 |29-288| -692| -920/29-273| -596| -916/29:276| -596 ‘287 | °294 
714 |28°758| +236 |29°703/28°667| -185| -848 28'506{ °177| °855/28°476] °165| -271| -267 

9°922 |28-866 |29°394 |29-908 |28-880 |29°394 |29-917 28-525 |29-221 129-893 128-550 29°22] |29-158 |/29-124 i ok 

i Ma 29-342 29°315 29°465 29-409 |29-314 |29-291 
‘2 

; +:039 +°012 +-120 +:106 

+ Final Mean 29-303 in. 
: 

5 AY, 
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5 a REPORT—1852. 

Tasie XVI.—Mean Monthly and Annual Dew-Point, from Observa- 

1838. 1839. 4 

9am. | 3p.m. | Means. | 9a.m. | 3P.M. | Means. | 9a.M. = 

December ........+..: 39-08 | 40-98 | 40-03 | 37-88 | 39:05 | 38-46 | 37-24 ; 
GANMALY: (een ccvoscects? 27°02 28°56 27°79 34:42 35°41 34°91 39°46 
Rebyiary:.*.<<s.seseses 30°25 32°69 31°47 36°73 38°56 37°64 36°51 | 
March noane sade cee teaces 36°51 37°88 37°19 37°22 40°34 38°78 34°21 ; 

38°76 37°83 38°77 39°62 39°19 47°58 j 
46°65 45°77 50°56 47°31 48°93 48°49 ; 
54°13 53°04 52:70 54°63 53°66 51°35 ! 
56°24 55°66 55:06 56°26 55°66 52°84 

INHGURE © vcececesseetsss 55°54 56°65 56°09 54:25 54°37 54°31 56°95 
September ............ 51°55 52°52 52°03 53°26 53°47 53°36 49°50 F; 
Octoberds ce.96 3.044500 46:00 46°45 46°22 46°93 48°02 47°47 43°90 i 
November ........-... 38°10 59°36 38°73 44:20 45°40 44:80 40°05 

Annual Means ......| 42°74, | 44:24 | 43-49 | 45°15 | 46°03 | 45°59 | 44:84 ] 

q 

| 

| 
| 

Taste XVII.—Highest and Lowest Monthly Dew-Point, observed at 9 A.M. | 
Annual Means | 

| 

1838. | 1839. 

Highest. | Lowest. | Means. | Highest.| Lowest. | Means. | Highest. 

° ° ° ° e if Q | 
December ........:..- 51°00 30°50 40°75 48-00 27°50 37°75 50°50 
JANUALY ...0000.202.08e 44-00 10-00 27°00 48:00 24:00 36:00 50°50 ] 
REDTUALY..y., -csavee neo 42°25 21°00 31°62 50:00 24°50 37°25 47°00 | 
March tisss.ce..0:- 005.28 47°50 28°50 38°00 50°00 26°50 38°25 44:00 ; 
AGATE eo. ace gucass fos ser 50°50 23°50 37°00 54°00 27°00 40°50 56°00 f 
WNERY) Giedeasssns weds ses 53°50 33°50 43°50 59°50 33°00 46°25 59°00 | © 
AMINE Sieiseebcesacdstes: 64°00 42°00 53°00 63°50 39°00 51:25 61:00 i 
DU Yr ies. cese >. <4. 000s 65°00 46°50 55°75 61:50 44:00 52°75 63°20 ; 
AUQUSE coocvecsceoeees 64°50 46°50 55°50 61°50 42:00 51°75 67°50 
September ......... 59°00 37°00 48-00 61:00 43°50 52°25 64:50 
October nvccterss.sssce 57°00 32°00 44:00 57°50 33°00 45°00 52°50 
November .......0000+ 52°00 24:00 38°00 52°50 33°00 42°75 53°50 

—$ | | | | | | 

54:187| 31-25 | 42676) 5558 | 33-08 | 44:31 | 55°76 | Annual Means 

non ® 
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tions at 9 a.m. and 3 p.m. for 5 years, from 1838 to 1842 inclusive. 

1840. 1841, 1842. 
Monthly 
Means. 

3p.mM. | Means. | 9a.M. 3p.M. | Means, | 9 a.m. 3 p.m. | Means. 

oO ° ° ° 5 9 ° ° fe} 

39°10 | 38°17 31:70 | 34°12 | 32°91 40°46 | 40°43 40°44 38°00 
36°09 | 37:77 | 33°15 | 33°35 | 33:25 | 32:29 | 33:30 | 32°78 33:30 
36°86 | 36°68 | 34:48 | 35°56 | 35°02 | 37-19 | 39°67 | 38°43 35°84 
34:52 34°36 | 43°54 | 45°03 | 44°28 | 40:90 | 41°73 | 41°31 39:18 
44:80 46:19 | 41:48 | 43°30 | 42:39 41:15 | 41:90 | 41:52 41°42 
49°59 49°04 | 47°28 52°06 | 49°67 | 46:98 | 47:14 | 47-06 48°09 
51:96 | 51°65 48°36 | 48°63 | 48:49 | 53°57 | 54:70 | 54-13 52°19 
54:99 53:91 52:22 | 52:29 | 52:25 | 54-99 | 54-79 54°89 54:47 
57°96 57°45 55:83 56°45 | 5614 60°25 | 61°37 60:81 56:96 
48°72 | 49-11 54°48 | 55°80 | 55°14 | 53°58 | 55°16 | 54:37 52:80 
44:01 43°95 46°66 | 45°95 | 46:30 | 42°89 | 43°73 | 43°31 45:45 
42°78 41°41 | 39°86 | 43°60 | 41°73 | 40°82 | 42:92 | 41:87 41°70 

45°10 | 44:97 | 44:08 | 45°51 44:79 45°42 | 46:40 | 45°91 44:95 

50°00 
' 46°50 

46°50 
53°00 
58°00 
64:00 
59°00 
65°00 
68°00 
65°50 
53°00 
52°00 

1840. 

4 Lowest. | Means. | Highest. 

oO 

$ 30°00 | 40°25 
t 24°50 | 37°50 

23°00 35°00 
22°50 33°25 

: 28°50 | 42:25 
33°50 46°25 

| 38°50 49°75 
a 44°50 | 53°85 
: 45°50 56°50 
“ 39°00 | 51°75 
‘ 34°50 43°50 
" 30°50 | 42:00 

a 32°87 44°32 56°70 

1841, 

Lowest. Means. 

36°75 
30°75 
32°25 
43°50 
45°25 
53°25 
47°25 
54:00 | 
57:00 
53°25 
44:50 
38°75 

44°70 

1842. 

Lowest. Means. 

37-00 
31-00 
37°75 
41:25 
42:25 
47°50 
54-25 
53°00 
58-00 
54:50 
42-00 
41°75 

45°02 

and 3 p.m. for 5 years, from 1838 to 1842 inclusive, with the Monthly and 
deduced therefrom. 

Monthly 
Means. 

38°50 
3245 
34°77 
38°85 
41°45 
47°35 
51:10 
53°87 
55°75 
51:95 
43°90 
40°25 

44°18 
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TasiLe XIX.—Winds registered daily at 9 a.m. during 8 years, from 1837 
to 1844 inclusive. 

N.| N.N.E. | N.E.| E.N.E. | E.| E.S.E. | S.E.| S.S.E. | S.| S.S.W.| S.W.| W.S.W.|W./W.N.W.|N.W.| NeN.W. 

Dec eee 6 2 | Mees aac boa eel wey 6 ro] ear 6 nee 
Jan. ale hots one 1 . 3 ate Elias 7 yaaa 7 2 
1) ees | 1 oe 3 1 6 1 8 1 Oly See 2 1 
March...| 2)... 7 eed ort ae | 3 ras 1 1 1 3 f 2 1 4 
April 2.3] 2) 2 2 peal, einect iain 2/|/1 4 2 lie ccc lees eas + 6 
May ...| 2) 4 3 1 2}, vl ois om vive 40 “aN meso |e J 1 3 
June ...|... Ses 1 aan Alok 3 2;3}) 5 3 1 ae 2 4 
July Sl) exe 2 is ai oll ase ie ] 3 2 3.) 4 4 i} 3 
Aug. 3 6 3 VANS Su 1 1 2 3 5 1 LS soa 1 1 
Sept 2 3 4 Zi piicg 1 5 3 2 2 ‘as 2 2 1 1 
Octiie. : 1 1 wae [kcs leon kt 1 AC 4 7 7 tr si ee 3 Ai 1 
Nov. .../'2 1 obs nee HEP 1 2 15 6 4 2 |3 3 ‘ 1 

16; 13 32 9 |17| 6 16 14 |30) 38 51 16 |32| 15 26 | 27 |358 

* From the 25th to the 31st inclusive, wind not registered. 

1838. 

Dec. 1 2 5 ais 1 3 7 5} 63 2 Osi eselt fea 1 
Jan. 2 1 3 3 6) 4 if 3 3 1 aes Mae cee 1 3 
Hels cenclass 4 8 3 5 2 2 1 ines mae nr 1 1 mee 
March 1 1 ees pe Ba 1 4 1 3 2 6 1 1 8 1 
April ...| 4 1 das Aree ached mites Ho 1 4 2 3 1 2 9 1 2 
May ...| 5} 5 2 4:2) 2 2 Me ais al 2 Ant osy-rehael ce beh bani coe 
dune =..| 2) “oe 2 ] eae 4 3 6 3 2 1 1 2 1 1 
a ae Ee At Gls 4d 22 \|) 2s 1 
ae eu 3 | as0 lee age ne: DR ae” Gea bro” Vi es ea CT ' 
oe | Solan oaks pao | lle, os ot Ca en ee 
Oct.......] 3 2 1 “ 1 1 zt 3 5 2 2 3 1 1 2 
Noy. ...| 3 1 3 ihe: 1 5 3 3 1 ee 2 1 nee 

25) 19 25 12/22) 13 24 35 {50} 31 27 12, ol 31 9 11/365 | 

1839. 

ee 

Dees: ..<|ce : 1 1 5 6 | 4 2 1 at 5 1 2 31 | 

VANS: Goshen wee abe 1 5 2 7 5 5 3 1 1 31) 

Feb. toa [Oe -26GR, GN Ab CBW g) COR 28 | 
March.. 4 1 2 Al, 3 2 Tae Bis es se 3 | 31g 

i Res 2 1 ar 7 1 1 | a 2 30 | 

1 ake 1 4 wes 2 3 1 7 1 31 
oe SF 1614) bod | esyl-al ieee 30 
+ ih SF 30410) - 4.04638 | Bec] 3 Ree 31 

2 Bice 5 2 5 4 2 4 3 ° 30*| 
4 2 Hour’ 4 7 i | | a 1 30 

Lan 3 my We) ama eae Nap De ea pa 1 | 31g 
1} 1/3) 6 | 4] 2)h. 2|. 2 | 30% 

25 | 21 j58| 37 | 41] 28 jai] 15 | 24] 10 [368 

* Wind not registered on the 31st, 
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TaBLe XIX.—( Continued.) 

1840. 

|
H
a
a
c
a
c
s
c
a
a
n
s
 

|
S
 

7 
E
 

|
 

cacy
 

es
 

| 
°.
 

5 
e
e
 

S
o
e
 

st
 

A
 

: 
a
]
 

Z|
 

|
 

E
l
s
 

c
o
 

c
H
 

p
e
g
s
 

e
s
 

é 
: 

=F
 

v4
 

B
 i
e
 

I
N
A
M
e
R
I
N
N
 

e
m
m
a
 

|
 

A 
’ 

~ 
: 

a
 

E 
| 

: 
|
 

T
N
A
 

A
M
M
A
 

O
N
 

:
|
3
 

B
 

: a 

E 
| 

g[
 

N
A
 

p 
p
H
A
N
d
A
 

|
 

Oo
 

Q 
: 

se
 

ia
 

| 
e
g
 

e
e
e
 

a
e
 

pe
 

o
a
 

e 
19
 

d
a
 

R
N
 

e
r
e
n
c
e
 

a
e
 

o
t
 

|
 

a 
E 

oo
 

$ 
|
 

| 
& 

|
S
?
 

N
C
N
M
 

R
A
S
 

|
x
 

=
I
 

5 
+
 

f
b
 

ei
ce

ds
 

N
a
N
 

so.
 

3N
 

b
e
 

n
 

e
a
 

a 
|
 

|
 

|
 

1
0
 

4
 

m
o
s
t
 

|
 

x 
a 

|
 

lo
a 

a 
w
a
 

H
i
r
s
t
)
 

2 
s
e
 

N
l
 

m
i
o
}
 

Po
y 

iS 
m
e
e
 

r
e
r
e
 

sa
s 

qo
 

g 
r
e
]
 

e
l
i
 

m
e
 

N
e
 

i
c
 

e
i
 

i
s
 

a > 
w
o
n
 

x 
~
 

4
 

o
 

|
 o
p
r
 

o
n
r
a
s
 

A
a
a
 

loa
 

%
 

E 
x
 

Al
 

ms
 

oi
tt
io
oe
 

rN
N 

c
e
l
a
 

4 
e
a
 

Z
 Z
z
 

|
 

a
t
e
 

se
 

San
 

a
 

e
e
e
 

=
e
 

P
a
 

RO
 

E
R
E
 

a
e
 

S
E
S
 

i
c
i
n
 

a
i
e
e
 

o
O
.
 

3
:
 

* 

1841. 

S
A
R
R
A
S
S
S
A
S
S
S
 

|B
 

SI
N 

f
f
f
 

i
g
 

n
A
A
A
N
 

a 

~
H
 

s
t
 

0
D
 

0
9
 

1
 
S
H
 

e
H
 

e
y
 

m
I
 

OO
 

H
i
d
 

N
d
 

O
o
 

A
N
 

H
O
N
 

t
k
 

8
0
)
 

[
8
 

a
n
a
n
a
e
n
:
:
 

i
a
 

|
x
 

B
e
 

S
S
 

e
e
 

- 
S
e
 

a
 

m
S
N
 

S
N
e
 

s
r
o
 

o
S
 

l
i
e
 

: 
i
e
 

[o
l 

o
e
 

i
e
r
 

t
k
s
 

w
t
 

: 
a
r
 

o
s
 

so
: 

e
e
e
 

p
S
 

O
R
B
S
R
S
 

e
e
 

p
i
l
e
s
 

. 
. 

. 
. 

- 
. 

e
e
 

N
e
e
s
 

N
e
 

lS
 

i
n
e
s
:
 

E
N
 

H
e
 

ko
 

F
f
 

o
F
 

O
r
 

i
e
s
 

1842. 

1
:
 

I
N
M
e
N
S
 p
e
a
e
 

p
a
n
 

p
e
e
s
 

a
p
e
s
;
 

3
4
 

P
e
 

C
e
e
 

H
A
N
A
N
 

H
R
S
 

|
 

e
e
 

S
N
 

T
S
N
 

H
e
i
d
 

s
e
t
 

O
u
d
 
a
d
e
:
 

A
 

P
S
 

T
R
O
 

e
S
 

e
e
 



314 REPORT—1852. 

TABLE & 

1843. 

.| N.N.E. | N.E.| E.N.E. E.| E.S.E. | S.E.| S.S.E. | S. S.S.W.| S.W.| W.S.W.|W. 

Be eft -ets ee oles a NCU Fe ice) 1) ws 

neat edel Slt ker tal ea tak tle 1 9°\5| Bl 2-38 

3 3 aoe | Alea Mittegerct: lccle ale Wee Des aa 2| 49 

Derleoe AM 5\ 2 oe a a 5 i eee A 2| 19 

1 a Seals a Ar mee cil I 5 6 eae 1) ee 

2 2\6 2 1 2) 2 5 3) 1-3 7 aay 

1 9 FA | NS an eee 1} 2 3 L> | Ope Bli ee 3 

BD oleae heey Mlsvell. sete 1 1) 1 5 4: | 4) 2 8 1 

2 2 ribeye 1 Ne 5| 3 1 4 | 3 2 i, eee 

1 2 Baal al 1 B agir, a2 ihe A | La 1 5 

Bea aleeee 1 ay oT ie kee al ss Q}- 3 3 6- | hee A \ees 

| Ph (eae 1 err a" Tl 2 1D 5 Pal Be lee Pe moe 

14 | 20 93 (23 11 |11| 4 (26) 28 | 46| 44 (25, 22 | 26) 22 

Tapnue XX.—General Summary of the number and direction of the V 

1844 inclusive, with the corresponding Barometric Pressures, red 

N. N.N.E. N.E. E.N.E,- E. E.S.E. S.E. 

Dec. 55 8 4 21 3 6 7 19 

Fans others 12 6 6 6 10 6 8 

fae wale 8 9 19 17 15 9 10 

March...... 16 10 13 18 8 8 13 

April... 16 18 18 16 7 4 8 

May .....- 22 20 30 18 19 7 6 

June ..... 8 4 23 14 13 5 13 

DULY: yieeaone 15 7 9 2 8 1 1l 

Aug. 11 9 12 11 2) 6 9 

Sept. ..... 6 9 20 13 6 10 14 |- 

SS ae 15 12 a oe 3 7 8 

Noy ik: 11 9 10% 8 12 7 12 

No. of © | 5 
ot 148 117 195 135 116 "7 131 

Stine \ 29:509 | 29°537 | 29545 | 29-482 | 29-432 | 29°349 |
 29-191 

ressure. 

Var. from +106 | +°134 | +°142 +079 | +029 —'054 | —'212 
mean press. 

Mean Pressure of 



ON THE METEOROLOGY OF BIRMINGHAM. 315 

finued.) 

1844. 

N.| N.N.E. | N.E.| E.N.E. | E.| E.S.E. | S.E.| S.S.E. | S.| S.S.W.| S.W.) W.S.W.|W.| W.N.W.|N.W.| NN. W: 

0 OS ee a By we oh Am 8 7 rile igs |fa ae ae ee 1 ie 
ea] 3) (1 reas Sites we shea beg 4s ae 2 DUS ee Blt TS hee eee ih OU 
> ape) a eee ie) er eT) PRES E ERD 7 1 aad | ee 3 3 | 29 
ar 2 2 |1\ 1 eres eee 1 Se agin D 4 2 | 31 
Well ial as tals. 2{ 2 [3a 2 4 SrcSiees 1 3 | 30 
a Gl 2 «| (13 6 |1 32 lrerasealees| wae: Tel ieee Boel eee 1 1 | 31 
BU: 2 he eS ley Mer | tx ale Ll eG 4 CP Ei dl ial 2 | 30 
“Ee | 1 pero a eee 3| 1 ple ta 2 Fe ol eG 4 1 | 31 
|G) UN 1 1 Ni mee 3 BF sien Ss 3 2 | 31 
Ae ee Hi Aol he line coat lhotsvante FB ie 2 5 | 1} 2 TH ee 36 

elec 1 1 1 AY AS PEE 1 Prien Ali 5 Balak ae Dae 3 2 | 31 
ei lis 2 1 Pal iA ana | By 2 alae 4 7 3 1 Tae Se eae 

23] 12 9/ 19 |9} 6 |13] 8 {21} 35 | 44] 30 {41} 26 | 331 17 1366 

tered daily at 9 a.m. during each month of the period from 1837 to 

29° Fahrenheit, and their Variations from the Mean. 

S.W. W.S.W. Ww. 

1 23 33 18 24 
: 17 24 21 24 
8 18 30 ite) jee as 
2 18 28 16 22 

14 28 12 17 
8 21 24 11 11 

28 26 13 13 
21 29 22 27 
23 35 24 25 
23 27 14 19 
24 22 22 21 

. 35 35 16 13 
ee 

» | 265 341 200 229 

My 
286 | 29-301 | 29-347 | 29-381 | 29°369 

—'102 | —-056 | —-022 | —-034 

‘ 
the Winds 29°403. 

29°448 

+-045 

29-473 

+070 

N.N.W. 

130 

29°495 

ee 

+092 

Total 
number. 

248 
241 
226 
248 
240 
248 
240 
248 
247 
240 
248 
240 

2914 



€
9
0
-
6
2
¢
 

f
e
e
t
e
e
 

F
E
:
 

} 
w
r
e
e
e
e
 

C
6
-
F
F
 

e
e
e
e
e
e
 

6
8
-
6
6
 

e
r
e
e
e
e
 

$
6
9
-
6
F
 

“
“
S
U
B
O
T
 

y
e
n
u
u
y
 

—— 

¥Z
0:

— 
0F

0-
62

 
|
 

FP
O-

— 
08
z-
 

| 
Ga

e 
— 

0L
-1
F 

19
0-

— 
82
6-
62
 

|
 

02
9-
9 

— 
|
 

FL
LE

F 
|''

'**
 

to
qu
ie
ao
n,
 

£2
0-

+ 
16
0-
62
 

|
 

#0
0-

— 
ze
: 

0c
-:
0 

+
 

CP
-S
F 

22
0-

+ 
II
F-
 

s
t
o
 

— 
|
 

g1
¢6
p 

|
e
 

19
40
19
0 

P
i
 

06
8-
82
 

|
 

£8
0-
+ 

LI
F 

c8
-L

 
+
 

|
 

08
-8
9 

88
0-
— 

10
8:
 

08
8-

4 
+
 

|
 

F4
5-
4¢
 

 |*
"**

* 
ra
qu
ta
qy
da
g 

26
0:

— 
21

6-
 

8h
I-

+ 
oL
F-
 

10
-2
1+
 

96
-9

6 
¢g

o.
+ 

FF
P.
 

OO
L-

2I
+ 

|
 

76
8-
29
 

[
o
t
 

ys
ud

ny
 

FO
L-
— 

09
6-
82
 

T
i
+
 

Ge
r 

oo
-6
 

+
 

LV
-¥
G 

90
0-
+ 

S6
6:
 

SS
-T

I+
 

|
 

92
-1
9 

[
t
s
 

Am
e 

3
 

12
0:
— 

€F
0-
6%
 

82
0-

+ 
0F

- 
FO

L 
+
 

61
-2
6 

9¢
0-
+ 

CF
F:

 
9F
G-
OI
+ 

|
 

01
6-
69
 

[
c
t
 

ou
n 

T
 

12
0-
— 

€F
0-
 

92
0-

+ 
oc
. 

tL
e 

+
 

60
:8
7 

F0
0-
-+
 

£6
8:
 

PS
F-
9 

+
 

|
 

BF
T-

9E
 

f
o
t
 

d
e
 

e
 

LL
0-

+ 
IF
T:
 

L¥
0-

— 
LL
é-
 

Rf
-C

—=
 

oP
 

IF
 

62
0-
+ 

SI
F-
 

tF
G-
0 

— 
|
 

OS
h-
6R
 

f
o
 

[d
y 

&
 

1L
0-
+ 

Gg
: 

89
0:

— 
96
2.
 

L
i
o
 

81
-6
8 

60
0-

+ 
16
8:
 

Z6
S-

G 
—- 

|
 

BO
L-
PR
 

f
o
 

go
re
 

e 
L1

0-
+ 

18
0-
 

96
0-
— 

82
2:

 
tE
6.
= 

8-
G¢

 
08
0-
— 

60
8:
 

98
2-
II
— 

|
 

S8
0F
-8
G 

[
°
°
 

Ar
en
iq
ay
 

e6
L-

+ 
LG
B:
 

cI
l-
— 

60
2-
 

e9
1I

— 
|
 

O0
-€

¢ 
LL
0-
+ 

99
F-
 

9L
E-
FI
— 

|
 

gi
e-
ce
 

[
c
t
 

Ar
en
ue
r 

66
0-

+ 
€Z
1-
62
 

|
 

8L
0-
— 

9
S
 

66
-9
 

— 
|
 

00
-8
¢ 

02
0-

— 
69
8-
62
 

|
 

00
9-
0I
— 

|
 

¥6
0-

6¢
 

|
"
 

Te
qu
io
aq
 

‘a
ou
ai
ag
i 

|
 

sto
ose

s) 
|eo

uai
agi

er 
|
 

mo
de

qe
 

|
 

so
ut
og
ie
e 

|
 

Mm
et

ae
c 

|
 

wo
 

wo
w 

“S
me
e 

[
N
M
 

H
O
 

do
y,
 

Yo
) 

“S
UB
OT
A,
 

OF
} 

W
I
Z
 

SA
DU
AI
OB
IC
T 

OY
} 

Y
I
M
 

“O
AI
SN
TO
UL
 

GP
ST

 
0}
 

S
S
S
 

w
o
 

‘s
uv
ak
 

G 
1O

J 
sa
in
ss
ai
g 

sn
oa
se
n)
 

Ps
 

pu
r 

‘i
no

de
, 

‘(
eo
rj
ow
or
eg
 

pu
e 

Gu
io
d-
ma
q 

‘o
rn
je
ro
du
ay
, 

Aj
yQ

uo
y,

 
pu
e 

je
nu

uy
 

uv
ay
y 

oy
} 

jo
 

si
sd

ou
kg

— 
yy
y 

at
av
y,
 



ON THE VORTEX WATER-WHEEL. 317 

On the Vortex Water-Wheel. By James Tuomson, 4.M., Ciwwil 
Engineer, Belfast. 

[A Communication ordered to be printed among the Reports. | 

NuMBERLEsS are the varieties, both of principle and of construction, in the 
mechanisms by which motive power may be obtained from falls of water. 
The chief modes of action of the water are, however, reducible to three, as 
follows :—First, The water may act directly by its weight on a part of the 
mechanism which descends while loaded with water, and ascends while free 
from load. The most prominent example of the application of this mode is 
afforded by the ordinary bucket water-wheel. Secondly, The water may act 
by fluid pressure, and drive before it some yielding part of a vessel by which 
it is confined. This is the mode in which the water acts in the water-pressure 
engine, analogous to the ordinary high-pressure steam-engine. Thirdly, The 
water, having been brought to its-place of action subject to the pressure due 
to the height of fall, may be allowed to issue through small orifices with a 
high velocity, its inertia being one of the forces essentially involved in the 
communication of the power to the moving part of the mechanism. Through- 
out the general class of water-wheels called Turbines, which is of wide extent, 
the water acts according to some of the variations of which this third mode 
is susceptible. The name Turbine is derived from the Latin word turbo, a 
top, because the wheels to which it is applied almost all spin round a vertical 
axis, and so bear some considerable resemblance to the top. In our own 
country, and more especially on the Continent, turbines have attracted much 
attention, and many forms of them have been made known by published 
descriptions. The subject of the present communication is a new water- 
wheel, which belongs to the same general class, and which has recently been 
invented and brought successfully into use by the author. 

In this machine the moving wheel is placed within a chamber of a nearly 
circular form. The water is injected into the chamber tangentially at the 
circumference, and thus it receives a rapid motion of rotation. Retaining 
this motion it passes onwards towards the centre, where alone it is free to 
make its exit. The wheel, which is placed within the chamber, and which 
almost entirely fills it, is divided by thin partitions into a great number of 
radiating passages. Through these passages the water must flow on its 
course towards the centre; and in doing so it imparts its own rotatory mo- 
tion to the wheel. The whirlpool of water acting within the wheel chamber, 

4 being one principal feature of this turbine, leads to the name Vortex as a 
suitable designation for the machine as a whole. 

The vortex admits of several modes of construction, but the two principal 
forms are the one adapted for high falls and the one for low falls. The 
former may be called the High-pressure Vortex, and the latter the Low-pres- 
sure Vortex*. Examples of these two kinds, in operation at two mills near 
Belfast, are delineated in Plates 1 and 2, with merely a few unimportant 
deviations from the actual constructions. 

Plates | and 2 are respectively a vertical section, and a plan of a vortex 
of the high-pressure kind in use at the Low Lodge Mill near Belfast, for 
grinding Indian cornf. In these figures AA is the water-wheel. It is fixed 

* These terms correspond to Hochdruckturbine, and Niederdruckturbine, used in ‘Germany 
to express the like distinction in turbines. 

fT This vortex was only in course of erection at the time of the meeting of the British 
Association in Belfast. The water-wheel itself, removed from its case, being light and of small 
dimensions, was exhibited in Section G, It is composed chiefly of thick-tinned iron plates 
united by soft solder. 
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on the upright shaft, B, which conveys away the power to the machinery 
to be driven. The water-wheel occupies the central part of the upper di- 
vision of a strong cast-iron case, CC; and the part occupied by the wheel 
is called the wheel-chamber. DD is the lower division of the case, and is 
called the supply chamber. It receives the water directly from the supply 
pipe, of which the lower extremity is shown at E, and delivers it into the 
outer part of the upper division, by four large openings, F, in the parti- 
tion between the two divisions. The outer part of the upper division is 
called the guide-blade chamber, from its containing four guide-blades, G, 
which direct the water tangentially into the wheel-chamber. Immediately 
after being injected into the wheel-chamber the water is received by the 
curved radiating passages of the wheel, which are partly seen in figure 2, at 
a place where both the cover of the wheel-chamber and the upper plate of 
the wheel are broken away for the purpose of exposing the interior to view, 
The water, on reaching the inner ends of these curved passages, having 
already done its work, is allowed to make its exit by two large central orifices, 
shown distinctly on the figures at the letters L,L; the one leading upwards 
and the other downwards. It then simply flows quietly away ; for, the vortex 
being submerged under the surface of the water in the tail race, the water 
on being discharged wastes no part of the fall by a further descent. At the 
central orifices, close joints between the case and the wheel, to prevent the 
escape of water otherwise than through the wheel itself, are made by means 
of two annular pieces, L, L, called joint-rings, fitting to the central orifices of 
the case, and capable of being adjusted, by means of stnds and nuts, so as to 
come close to the wheel without impeding its motion by friction, The four 
openings, H, H, Plates 1 and 2, through which the water flows into the wheel- 
chamber, each situated between the point or edge of one guide-blade and the 
middle of the next, determine, by tneir width, the quantity of water admitted, 
and consequently the power of the wheel. To render this power capable of 
being varied at pleasure, the guide-blades are made moveable round gudgeons 
or centres near their points; and a spindle, K, is connected with the guide- 
blades by means of links, cranks, &c. (see the Plates) in such a way that, 
when the spindle is moved, the four entrance orifices are all enlarged or con- 
tracted alike. This spindle, K, for working the guide-blades is itself worked 
by a handle in a convenient position in the mill; and the motion is commu 
nicated trom the handle through the medium of a worm and sector, which 
not only serve to multiply the force of the man’s hand, but also to prevent 
the guide-blades from being liable to the accident of slapping suddenly shut 
from the force of the water constantly pressing them inwards. The gudgeons 
of the guide-blades, seen in fig. 2 as small circles, are sunk in sockets in the 
floor and roof of the guide-blade chamber ; and so they do not in any way 
obstruct the flow of the water. 

M, in Plate 1, is the pivot-box of the upright shaft. It contains, fixed 
within it, an inverted brass cup, shown distinctly on the figure; and the cup 
revolves on an upright pin, or pivot, with a steel top. The pin is held sta- 
tionary in a bridge, N, which is itself attached to the bottom of the vortex- 

case. For adjusting the pin as to height, a little cross bridge, O, is made to 
bear it up, and is capable of being raised or lowered by screws and nuts 
shown distinctly on the figure. Also, for preventing the pin from gradually 
becoming loose in its socket in the large bridge, two pinching-screws are 
required, of which one is to be seen in the figure. A small pipe, fixed at its 
lower end into the centre of the inverted brass cup, and sunk in an upright 
groove in the vortex-shaft (see the Plates), affords the means of supplying 
oil to the rubbing surfaces, over which the oil is spread by a radial groove in 
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the brass. A cavity, shown in the Plates, is provided at the lower part of 
the cup, for the purpose of preventing the oil from being rapidly washed 
away by the water*. 

Four tie-bolts, marked P, bind the top and bottom of the case together, so 
as to prevent the pressure of the water from causing the top to spring up, 
and so occasioning leakage at the guide-blades or joint-rings. 

The height of the fall for this vortex is about 37 feet, and the standard or 
medium quantity of water, for which the dimensions of the various parts of 
the wheel and case are calculated, is 540 cubic feet per minute. With this 
fall and water supply the estimated power is 28 horse power, the efficiency 
being taken at 75 per cent. The proper speed of the wheel, calculated in 
accordance with its diameter and the velocity of the water entering its cham- 
ber, is 355 revolutions per minute. The diameter of the wheel is 223 inches, 
and the extreme diameter of the case is 4 feet 8 inches. 

A low-pressure vortex, constructed for another mill near Belfast, is repre- 
sented in vertical section and plan in Plates 3 and 4. This is essentially the 
same in principle as the vortex already described, but it differs in the material 
of which the case is constructed, and in the manner in which the water is led 
to the guide-blade chamber. In this the case is almost entirely of wood ; and, 
for simplicity, the drawings represent it as if made of wood alone, though in 
reality, to suit the other arrangements of the mill, brick-work, in certain 
parts, was substituted for the wood. The water flows with a free upper sur- 
face, W, W, into this wooden case, which consists chiefly of two wooden 
tanks, AA and BB, one within the other. The water-wheel chamber and 
the guide-blade chamber are situated in the open space between the bottom 
of the outer and that of the inner tank, and will be readily distinguished by 
reference to the figures. The water of the head race, having been led all 
round the outer tank in the space CC, flows inwards over its edge, and passes 
downwards by the space DD, between the sides of the two tanks. It then 
passes through the guide-blade chamber and the water-wheel, just in the 
same way as was explained in respect to the high-pressure vortex already 
described; and in this one likewise it makes its exit by two central orifices, 
the one discharging upwards and the other downwards. The part of the 
water which passes downwards flows away at once to the tail race, and that 
which passes upwards into the space E within the innermost tank, finds a 
free escape to the tail race through boxes and other channels, F and G, 

_ provided for that purpose. The wheel is completely submerged under the 
surface of the water in the tail race, which is represented at its ordinary level 
at YYY, Plate 3, although in floods it may rise to a much greater height. 
The power of the wheel is regulated in a similar way to that already de- 
scribed in reference to the high-pressure vortex. In this case, however, as 

_will be seen by the figures, the guide-blades are not linked together, but each 
is provided with a hand-wheel, H, by which motion is communicated to 
itself alone. 

* Great stress has been by continental engineers and authors laid on the supposed neces- 
sity for oiling the pivots of turbines. The author of the present communication has thus been 
led to endeavour to find and adopt the best means for oiling pivots working under water. The 
oiling, however, is a source of much trouble; and he has found in the course of his experience, 
that pivots of the kind described above, made with brass working on hard steel, and with a 
radial groove in the brass suitable for spreading water over the rubbing surfaces, will last well 
without any oil being supplied. The rapid destruction, which is commonly reported as having 
been of frequent occurrence in turbine pivots, he believes may in many cases have arisen from 
the employment of an inverted cup like a diving-bell as one of the rubbing parts, without any 
provision for the escape of air from the cup. It is evident that a pivot of this kind, although 
under water, might be perfectly dry at the rubbing surfaces. 
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In this vortex, the fall being taken at 7 feet, the calculated quantity of 
water admitted, at the standard opening of the guide-blades, is 2460 cubic 
feet per minute. Then, the efficiency of the wheel being taken at 75 per cent., 
its power will be 24 horse power. Also the speed at which the wheel is 
calculated to revolve is 48 revolutions per minute. 

In connexion with the pivot of this wheel arrangements are made which 
provide for the perfect lubrication of the rubbing surfaces with clean oil. 
The lower end of the upright revolving shaft enters a stationary pivot box, K, 
through an opening made oil-tight by hemp and leather packing. Within 
the box there is a small stationary steel plate on which the shaft revolves. 
Within the box, also, there are two oil-chambers, one situated above and 
round the rubbing surface of this plate, and the other underneath the plate. 
A constant circulation of the oil is maintained by centrifugal force, which 
causes it to pass from the lower chamber upwards through a central orifice - 
in the steel plate, then outwards through a radial groove in the bottom of 
the revolving shaft to the upper chamber, then downwards back to the lower 
chamber, by one or more grooves at the circumference of the steel plate. 
The purpose intended to be served by the provision of the lower chamber 
combined with the passages for the circulation of the oil, is to permit the 
oil, while passing through the lower chamber, to deposit any grit or any 
worn metal which it may contain, so that it may be maintained clean and 
may be washed over the upper surface of the steel plate at every revolution 
of the radial groove in the bottom of the shaft. A pipe leading from an oil 
cistern, L, in an accessible situation conducts oil to the upper chamber of the 
pivot-box ; and another pipe leaves the lower chamber, and terminates, at 
its upper end, in a stop-cock, M. This arrangement allows a flow of oil to 
be obtained at pleasure from the cistern, down by the one pipe, then through 
the pivot-box, and then up by the other pipe, and out by the cock. Thus, 
if any stoppage were to occur in the pipes, it could be at once detected ; or 
if water or air were contained in the pivot-box after the first erection, or at 
any other time, the water could be removed by the pipe leading to the stop- 
cock, or the air would of itself escape by the pipe leading to the cistern, 
which, as well as the other pipe, has a continuous ascent from the pivot-box. 
Certainty may consequently be attained that the pivot really works in clean oil. 

The author was led to adopt the pivot-box closed round the shaft with oil 
tight stuffing, from having learned of that arrangement having been sucéss- 
fully employed by Kochlin, an engineer of Miihlhausen. As to the other 
parts of the arrangements just described, he believes the settling chamber 
with the circulation of oil to be new, and he regards this part of the arrange- 
ments as being useful also for pivots working not under water. In respect 
to the materials selected for the rubbing parts, however, he thinks it necessary 
to state that some doubts have arisen as to the suitableness of wrought iron 
to work on steel even when perfectly lubricated ; and he would, therefore, 
recommend that a small piece of brass should be fixed into the bottom of the 
shaft, all parts being made to work in the manner already explained. 

The two examples which have now been described of vortex water-wheels 
adapted for very distinct circumstances, will serve to indicate the principal 
features in the structural arrangements of these new machines in general. 
Respecting their principles of action some farther explanations will next be 
given. In these machines the velocity of the cireumference is made the 
same as the velocity of the entering water, and thus there is no impact 
between the water and the wheel; but, on the contrary, the water enters the 
radiating conduits of the wheel gently, that is to say, with scarcely any 
motion in relation to their mouths. In order to attain the equalization of 
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these velocities, it is necessary that the circumference of the wheel should 
move with the velocity which a heavy body would attain in falling through 
a vertical space equal to half the vertical fall of the water, or in other words, 
with the velocity due to half the fall; and that the orifices through which 
the water is injected into the wheel-chamber should be conjointly of such 
area that when all the water required is flowing through them, it also may 
have a velocity due to half the fall. Thus one-half only of the fall is em- 
ployed in producing velocity in the water ; and, therefore, the other half still 
remains acting on the water within the wheel-chamber at the circumference 
of the wheel in the condition of fluid pressure. Now, with the velocity 
already assigned to the wheel, it is found that this fluid pressure is exactly 
that which is requisite to overcome the centrifugal force of the water in the 
wheel, and to bring the water to a state of rest at its exit, the mechanical 
work due to both halves of the fall being transferred to the wheel during the 
combined action of the moving water and the moving wheel. In the fore- 
going statements, the effects of fluid friction, and of some other modifying 
influences, are, for simplicity, left out of consideration ; but in the practical 
application of the principles, the skill and judgement of the designer must be 
exercised in taking all such elements as far as possible into account. To 
aid in this, some practical rules, to which the author as yet closely adheres, 
were made out by him previously to the date of his patent. These are to be 
found in the specification of the patent, published in the Mechanics’ 
Magazine for Jan. 18 and Jan. 25, 1851 (London). 

- In respect to the numerous modifications of construction and arrangement 
which are admissible in the Vortex, while the leading principles of action are 
retained, it may be sufficient here merely to advert,—first, to the use (as 
explained in the specification of the patent) of straight instead of curved 
radiating passages in the wheel; secondly, to the employment, for simplicity, 
of invariable entrance orifices, or of fixed instead of moveable guide-blades ; 
and lastly, to the placing of the wheel at any height, less than about thirty feet, 
above the water in the tail race, combined with the employment of suction 
pipes descending from the central discharge orifices, and terminating in the 
water of the tail race, so as to render available the part of the fall below the 
wheel. 

In relation to the action of turbines in general, the chief and most commonly 
recognised conditions, of which the accomplishment is to be aimed at, are 
that the water should flow through the whole machine with the least possible 
resistance, and that it should enter the moving wheel without shock, and be 
discharged from it with only a very inconsiderable velocity. The vortex is 
in a remarkable degree adapted for the fulfilment of these conditions. The 
water moving centripetally (instead of centrifugally, which is more usual in 
turbines) enters at the period of its greatest velocity (that is, just after passing 
the injection orifices) into the most rapidly moving part of the wheel, the 
circumference ; and, at the period when it ought to be as far as possible 
deprived of velocity, it passes away by the central part of the wheel, the part 
which has the least motion. Thus in each case, that of the entrance and 
that of the discharge, there is an accordance between the velocities of the 
moving mechanism and the proper velocities of the water. 

The principle of injection from without inwards, adopted in the vortex, 
affords another important advantage in comparison with turbines having the 
contrary motion of the water; as it allows ample room, in the space outside 
of the wheel, for large and well-formed injection channels, in which the 
water can be made very gradually and regularly to converge to the most 
contracted parts, where it is to have its greatest velocity. It is as a con- 

1852. x 
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comitant also of the same principle, that the very simple and advantageous 
mode of regulating the power of the wheel by the moveable guide-blades 
already described can be introduced. This mode, it is to be observed, while 
giving great variation to the areas of the entrance orifices, retains at all times 
very suitable forms for the converging water channels. 

Another adaptation in the vortex is to be remarked as being highly bene- 
ficial, that namely according to which, by the balancing of the contrary fluid 
pressures due to half the head of water and to the centrifugal force of the 
water in the wheel, combined with the pressure due to the ejection of the 
water backwards from the inner ends of the vanes of the wheel when they 
are curved, only one-half of the work due to the fall is spent in commu- 
nicating vis viva to the water, to be afterwards taken from it during its 
passage through the wheel; the remainder of the work being communicated 
through the fluid pressure to the wheel, without any intermediate generation 
of vis viva. Thus the velocity of the water, where it moves fastest in the 
machine, is kept comparatively low; not exceeding that due to half the 
height of the fall, while in other turbines the water usually requires to act at 
much higher velocities. In many of them it attains at two successive times 
the velocity due to the whole fall. The much smaller amount of action, or 
agitation, with which the water in the vortex performs its work, causes a 
material saving of power by diminishing the loss necessarily occasioned by 
fluid friction. : 

In the Vortex, further, a very favourable influence on the regularity of the 
motion proceeds from the centrifugal force of the water, which, on any in- 
crease of the velocity of the wheel, increases, and so checks the water supply ; 
and on any diminution of the velocity of the wheel, diminishes, and so admits 
the water more freely ; thus counteracting, in a great degree, the irregularities 
of speed arising from variations in the work to be performed. When the 
work is subject to great variations, as for instance in saw-mills, in bleaching 
works, or in forges, great inconvenience often arises with the ordinary 
bucket water-wheels and with turbines which discharge at the circumference, 
from their running too quickly when any considerable diminution occurs in 
the resistance to their motion. 

The first vortex which was constructed on the large scale was made in Glas- 
gow, to drive a new beetling-mill of Messrs. C. Hunter and Co., of Dunadry, in 
County Antrim. It was the only one in action at the time of the Meeting 
of the British Association in Belfast ; but the two which have been particularly 
described in the present article, and one for an unusually high fall, 100 feet, 
have since been completed and brought into operation. There are also 
several others in progress ; of which it may be sufficient to particularize one 
of great dimensions and power, for a new flax-mill at Ballyshannon in the 
West of Ireland. It is calculated for working at 150 horse-power, on a fall 
of 14 feet, and it is to be impelled by the water of the River Erne. This 
great river has an ample reservoir in the Lough of the same name; so that 
the water of wet weather is long retained, and continues to supply the river 
abundantly even in the dryest weather. The lake has also the effect of 
causing the floods to be of long duration, and the vortex will consequently 
be, through a considerable part of the year, and for long periods at a time, 

' deeply submerged under back-water, The water of the tail race will fre- 
quently be 7 feet above its ordinary summer level; but as the water of the 
head race will also rise to such a height as to maintain a sufficient difference 
of levels, the action of the wheel will not be deranged or impeded by the 
floods. These circumstances have had a material influence in leading to the 
adoption in the present case of this new wheel in preference to the old breast 
or undershot wheels. 

a 
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On the Composition of Foods, in relation to Respiration and the Feeding 
of Animals. By J.B. Lawes, Esq., of Rothamsted; and J. H. 
GiLBeErRT, PA.D., F.C.S. 

Durine the last twelve years our knowledge of the adaptation of food, 
according to its composition, to the various exigences of the animal system, 
has assumed much of definiteness ; and it is to the experiments and writings 
of MM. Boussingault, Liebig and Dumas, that we must attribute, either 
directly or indirectly, much of the progress that has been made. There are, 
however, connected with this important subject still many open questions ; 
and it is with the hope of aiding the solution of one or two of these, and thus 
providing a new starting-point for further inquiry, that we propose in the 
present paper to bring forward some results of our own which bear upon 
them, and to point out the conclusions to which they appear to us to lead. 

The writers to whom we have above referred, as well as many others, 
whether themselves experimenters or more systematic writers on the subject 
of the chemistry of food, may, with few exceptions, and with some limita- 
tions, be said to agree on two main points, viz. on the one hand, as to the 
connection of the nitrogenous constituents of the food, with the formation in 
the animal body of compounds containing nitrogen, and with the exercise of 
force ; and on the other, as to the general relationship of the mon-nitrogenous 
constituents of the food with respiration, and with the deposition of animal 
fat. It is indeed upon the assumption of this broad and fundamental classi- 
fication of the constituents of food, according to their varied offices in the 
animal ceconomy, that a vast series of analyses of foods have of late years 
been made and published; whilst, founded upon the results of these analyses, 
numerous tables have been constructed, professing to arrange the current 
articles of diet both of man and other animals, according to their comparative 
values as such. Among the labourers in this field of inquiry, we are much 
indebted to MM. Liebig, Dumas, Boussingault, Payen, Playfair, R. D. 
Thomson, Horsford, Schlossberger and Kemp, and others. 
When speaking generally then, of the various requirements of the animal 

organism, the more special adaptations of the several proximate compounds 
and ultimate elements of which our vegetable and animal aliments are made 
up, are, as we have already said, fully admitted ; but in attempting to apply to 
practice the principles herein involved by the construction of tables of the 
comparative value of foods, it seems to have been generally assumed, that our 
current food-stuffs are thus measurable rather by their flesh-forming than by 
their more specially respiratory and fat-forming capacities. Hence, with 
some limitations, the per-centage of nitrogen has always been taken as the 
standard of comparison. 

Founded upon their per-centage of nitrogen, M. Boussingault first arranged 
tables of the comparative values of different articles of food, chiefly in refer- 
ence to the dieting of the animals of the farm; and with this method Professor 
Liebig has expressed his concurrence. At page 369 of the 3rd edition of his 
Chemical Letters, he says—“ The admirable experiments of Boussingault 
prove, that the increase in the weight of the body in the fattening or feeding 
of stock (just as is the case with the supply of milk obtained from milch 
cows), is in proportion to the amount of plastic constituents in the daily 
supply of fodder.” And at page 349 of the same, speaking of the nitrogenous 
compounds of food, he says—“TIt is found that animals require for their 
support less of any vegetable food in proportion as it is richer in these 
peculiar matters, and cannot be nourished by vegetables in which these 
matters are absent.” 

In like manner, various specimens of flour and of bread have been arranged 
by Dr. R. D. Thomson ; other articles of vegetable diet by Mr. Horsford ; and 

x¥2 
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a large series of aliments from the animal kingdom by MM. Schlossberger 
and Kemp. Dr. Anderson also, in his valuable Report on the Composition of 
Turnips, grown under different circumstances and in different localities, has 
taken their per-centage of nitrogen as the measure of their comparative feed- 
ing value. 

The views which have thus led to a vast number of analyses of foods, as 
well as the information supplied by the analyses themselves, have contributed 
much to the advancement of our knowledge of the chemistry of food. It has 
however been found, that the indications of tables of the comparative values 
of foods, founded on the per-centages of proteine compounds, were frequently 
discrepant with those which common usage or direct experiment affords. 
These discrepancies have not escaped the attention of the authors of the theo- 
retical tables ; but they have attributed them rather to the erroneous teachings 
of common practice or experiments on feeding, than to any defect in the theo- 
retical method of estimation. On all hands, however, it has been admitted, 
that further direct experiment bearing upon this important subject was much 
needed ; and it is the acknowledgement of this necessity that seems to justify 
the publication, under the auspices of the British Association, the results of 
this kind which we have now to submit. 

The question to which we shall first call attention, is, whether, in the use 
of our current foods, under ordinary circumstances, but especially in the case 
of animals fattening for the buteher, the amount of food consumed, and that 
of increase produced, have a closer relationship to the supplies in such foods 
of the nitrogenous, or of the mon-nitrogenous constituents? That is to say, 
whether the sum of the requirements of the animal system is such, that, in 
ordinary circumstances, and in the use of ordinary articles of food, the 
measure of the amount taken, or of the increase produced, will be regulated 
more by the supplies of the “Plastic,” or of the more peculiarly respiratory and 
fat-forming constituents. According to the views upon which all the tables 
of the comparative values of foods are constructed, it is the supplies of the 
plastic elements of food chiefly, that should regulate both the consumption, 
and the increase in weight, of a fattening animal. If, however, we bear in 
mind the views which are generally entertained as to the influence of respi- 
ration on the demands of the system for the oxidizable elements of food, it 
would appear more consistent to suppose that the measure, at least of the con- 
sumption of food, would be chiefly regulated by its supplies of those elements. 

In the experiments to which we shall call attention, sheep and pigs have 
been the subjects. As, however, their object has partly been the solution of 
certain questions of a more purely agricultural character than those now 
under consideration, the details, as to the selection of the animals, and the 
general management of the experiments, will be given more appropriately in 
another place. Indeed, the particulars of some of the experiments with 
sheep, so far as their agricultural bearings are concerned, have already ap- 
peared in the Journals of the Royal Agricultural Society of England; and 
those of the rest, and also of the experiments with pigs, will probably do so 
shortly. It should here be stated, however, that the general plan has been 
to select several different descriptions of food, containing respectively various 
amounts of nitrogenous and non-nitrogenous constituents, the proportions of 
which were ascertained by analysis. ‘To one or more sets of animals to be 
compared, a fixed and limited amount of food of a high or of alow per-centage 
of nitrogen, as the case might be, was allotted, and they were then allowed to 
take ad libitum of another or complementary food. In this way, in obedience 
to the instinctive demands of the system, the animals were enabled to fix for 
themselves, according to the composition of the respective foods, the quantities 
of each class of constituents which they required. 
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In the tables which follow the results of the experiments are arranged to 
show— 

lst. The amounts respectively of the nitrogenous and the non-nitrogenous 
constituents consumed weekly per 100 lbs. live weight of animal. 

2nd. The amounts consumed of each of these classes of constituents ¢o 
produce 100 lbs. increase in live weight. 

Summary tables of the results of the analyses of the foods are also given. 
In the tables showing the amounts of the constituents consumed, &c.—the 

weights of the animals themselves—of the foods consumed—and their per cent- 
ages, of dry matter, of ash, and of nitrogen—have formed the basis of the 
calculations. Thus, the column of nitrogenous substances consumed, is 
obtained by multiplying the amount of nitrogen by 6:3, on the assumption 
that they all exist as proteine compounds. This method of estimation will, we 
think, be found sufficient for our present purpose; though, as we shall have 
occasion to point out further on, it is frequently far from accurate, and 
especially when applied to succulent vegetable substances. 

The amounts of zon-nitrogenous constituents are obtained by deducting 
those of the mineral and nitrogenous constituents from the amount of the 
total dry matter consumed. 

In the tables showing the amounts of the respective constituents consumed 
by a given weight of animal within a given time, it is their mean weights that 
are taken for the calculation; namely, those obtained by adding together their 
weights at the commencement and at the conclusion of the experiment, and 
dividing by 2. 

In the tables showing the constituents consumed éo produce a given weight 
of inerease, the figures are obtained by simple rule of three; taking as the 
elenients of calculation, the consumption during the total period of the ex- 
periment, and the total increase in weight during the same period. 

With these short explanations we may now introduce the tables them- 
selves, 

TABLE I. 

Summary Table of the Per-centage Composition of the Sheep Foods. 

. Foods eaten by Series 1. 

| Mean Per-centage Results. 

Description of Food. Dry Matter. Ash. Nitrogen. 

Inclusive | Exclusive} In Fresh | In Dry | In Fresh | In Dry 
of Ash, of Ash. | Substance.| Matter. | Substance.| Matter. 

Swedish Turnips, No. 1. ...... 10:58 | 1000 | 0-577 | 5:46 0-263 | 2-49 
Swedish Turnips, No. 2. ......./ 12°12 11°49 0:6382 521 0-151 1:25 
American Oil-cake...........0006. 89°50 | 84:08 5°42 6:06 5:08 5°68 
MESS ely cscucsesedteainees does 85°18 82-24 2°94 3°45 2:08 2°44 

Clover-chaff .............s0sceees 78°61 72:33 6:28 7:99 1:85 2°35 
Oat-straw Chaff ......... Seas 81:28 | 74:86 6:42 7:87 

WDIRCAKE 2.2... cncesnescessonseens 87°36 81:88 5°48 6:27 5-01 5°74 
Linseed, No. 1. .......0....0seee. 90°56 86:28 4:28 4-72 3°68 4:07 
Rimbeed, NO 252k .0. 6. ceeieeecs 91:54 87:46 4-08 4-45 4:05 4:44 
Barley  ...ccccesecscecscessveveces 85°54 83:23 2°31 2-70 1-49 1-74 
PAG <, o's cacngnahes'nels'n' duiestiades 91°65 89°34 2°31 2°52 151 1:65 
Clover-chaff ....... Ts a waiseayieee 84°66 77:39 7:27 8:58 2-11 2°50 
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TaBLe I. (continued.) 

Foods eaten by Series 3. 

Mean Per-centage Results. 

Description of Food. Dry Matter. Ash. Nitrogen. 

Inclusive | Exclusive} In Fresh | In Dry | In Fresh | In Dry 
of Ash. of Ash. |Substance.| Matter. | Substance.} Matter. 

Norfolk White Turnips, 
grown by mineral manures 9°37 8:74 0°627 6°69 0°146 1:56 
i aeecceece te ares oer cb 

Norfolk White Turnips, 
grown by mineral manures 
and ammoniacal salts ...... 

Norfolk White Turnips, 
grown by mineral manures 778 | 714 0639 | 8-21 0183 | 2:36 
and rape-cake ..........se00s 

Norfolk White Turnips, 
grown by mineral manures ’ : : y DFS , 
rape-cake and ammoniacal 788 it mses = iti nai 
BAUR sacksedeecctcosceseseceere. 

Foods eaten by Series 4. 

Long Red Mangold, No. 1, ...| 12°94 | 11:94 1:002 774 0:30 2:36 
Long Red Mangold, No. 2. ...} 13°14 | 12:16 0:979 7°45 0:28 2°18 

—__—_—_ 

Means...) 13°04 | 12°05 0:990 759 0:29 2:27 

Barley titeesstetecscadeaccsevecss 81°84 | 79°51 2°32 2°84 1-45 1:78 
IMT ALG? oa. saceb 2S-aee cok wane eneeiiens 95°39 | 92:78 2-60 2-73 1:62 1:70 
IMs GING oc Ue caeistes easctedetacs 93:76 | 85:06 8:70 9:28 4:10 4:38 
ON =GHKG 208, Gales cs sbdevecedues 89:74 | 83°60 6:12 6:82 5:26 5°87 
(Ea SS ae Fe eR! Ro ne a! 

% 

TABLE II. 

Summary Table of the Per-centage Composition of Sheep Foods (continued). 

Series 5. 

Foods eaten by Hants and Sussex Downs. 

Mean Per-centage Results. 

Description of Food. Dry Matter. Ash. Nitrogen. 

Inclusive | Exclusive} In Fresh | In Dry } In Fresh | In Dry 
of Ash. of Ash. [Substance.| Matter. | Substance.| Matter. 

Swedish Turnips, Lot 1. ...... 9°81 9:20 0-607 | 619 0-231 2°36 
Swedish Turnips, Lot 2. ...... 10°32 9-73 0-607 | 5:87 0:301 2°61 
Oil-cake .... Jedi tuessacuct sewes set 87°54 80°84 6:70 7:65 4-98 5:70 
Clover-hay 2.035.002: dsecaves tes | 81:24 72°82 8:42 10°36 2-03 2°51 
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Taste II. (continued.) 
ern ee reer 

Eaten by Cotswolds. 
en 

Mean Per-centage Results. 

Description of Food. Dry Matter. Ash. Nitrogen. 

In Fresh | In Dry Inclusive | Exclusive} In Fresh | In Dry 
Substance.| Matter. of Ash. of Ash. | Substance.| Matter. 

Swedish Turnips, Lot 1. ......| 10°88 | 10:37 0504 4:63 0-18 1:66 
Swedish Turnips, Lot 2. ...,.. 10:70 | 10:12 0579 5°41 0:28 2°63 
Swedish Turnips, Lot 3. ...... 12°60 | 11:84 0°758 6:00 0:27 2°21 
Oil-Cake ......cessssecesseceeee vee) 87:54 | 80:84 6-70 7°65 4:99 5:70 
Clover-hay ....0c..sseccsseseeeenee 83°66 | 76°46 7:20 8-60 2°24 2°68 

Eaten by Leicesters ; and by Cross-bred Ewes and Wethers, 

[Leicester and South Down. ] 

Swedish Turnips, Lot 1. ...... 10°89 | 10:38 0:520 4:79 0:23 2-15 
Swedish Turnips, Lot 2. ...,..} 11°88 | 11:26 0°623 5:23 0:25 2:14 
ME CAICC: 5c. sc exeencns>aanaapanang 86°32 | 78:52 7°80 9-04 5:05 5:86 
Clover-hay, Lot 1. .........20006 80°48 | 72°38 8:10 10:06 2:73 3°40 
Clover-hay, Lot 2. ............00 80:08 | 71:90 8:18 10°17 2:73 3°42 

TaB_eE III. 

Summary Table of Per-centage Composition of the Pig Foods. 

Eaten by Series 1. 

Mean Per-centage Results, 

Description of Food. Dry Matter. Ash. Nitrogen. 

Inclusive | Exclusive} In Fresh | In Dry | In Fresh | In Dry 
of Ash. of Ash. | Substance.| Matter. | Substance.| Matter. 

Egyptian Beans........ iver ea eke 88°30 83:57 4:72 5:35 4:24 4:80 

Lentils, Lot 1. ..........ce.eeeee 87°30 82:42 4°87 5°58 4:52 5°18 

Lentils, Lot 2. .......00...s0ee0 86:62 81-64 4:98 5°75 4:56 5°26 

Indian meal, Lot J. ...........- 89:70 | 88:33 1°37 1°53 1:72 1:92 
Indian meal, Lot 2. .,.......... 89°89 88°61 1:28 1-42 1:95 2°17 

TAN 1: .....cddnstaveboatntaisaaees 84:79 78°77 6:02 7:10 2°61 3:08 
RANEY: ( ciisicaasacednnnsacacssessap 81:86 79°72 2:14 2-61 1:83 2:24 

Eaten by Series 2. 

Egyptian Beans..............00. 88-17 84:45 372 4:22 4-21 4-78 

Lentils, Lot 1. ..,...see..seereee 89-42 86:44 2:98 3:33 4°54 5:08 

GIS, LO Bok occ..sesstsoresses 89-97 85°10 4:37 5°41 4:18 4°65 

amley, Lot 1. .....c..sscsessese 82°38 80°19 2°19 2:66 1:82 2-21 

Batley, Hot 2s ~...0.0.0.5.<c-vees 80°95 78:77 2:18 2°69 1°83 2-26 
Barley, Lot 3. sscssccsseeesseess 82-53 80:48 2°05 2-48 1-55 1:88 

Bran ......+0 Uijorceerccdpecescess 85:08 | 78:67 6:41 7:53 2°62 3°08 
ae eee Se Ea, ee ne aEEEEEANEISEEESIEE TERRE REE 
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Tas_e IV. 

Experiments with Sheep.— Weekly consumption of Nitrogenous and Non- 

nitrogenous constituents of Food per 100 lbs. live weight of animal (quan-. 

tities stated in lbs., tenths, &c.). 

| ee SR eee ee er 
Series 1.—Five sheep in each pen, 14 weeks. 

Nitrogenous Organic] Non-nitrogenous 2 
Substance. Organic Substance. Ss 

s es Complementary or Se 
2 ponte toe ad libitum Food. | 4a | -23|q.|ac|ad}a.] 82 

2s|s8|4"*|se|s8| 4") 6 

1. | Oil-cake .....0000,.c0seeee Swedish Turnips..| 1-63 | 0°82 | 2-46 |2°75 | 7:10| 9-85 
CRIPCO RS Scanoneocsocorreccce Gitte’ /...e0. 0°88 | 0-69 | 1:57 |4:76 | 6°61 |11-36 
3.| Clover-chaff ... ditto ...... 0°69 | 0:94 | 1-64 |3-99 | 9:13 13°12 
4. Oat-straw chaff......... dito.” <0: soe | L207.,| 1:07 |... 2 | S82 T0FE7 

E Means ...... 1-071, 0882) 1°68 |} 3°83 | 8-16 11-13 12°81 

Series 2.—Five sheep in each pen, 19 weeks. 

12) (Onl-cake <2... 0.s.cceseenes Clover-chaff ...... 1:64 | 2-14 | 3°78 |2°55 |10°38 12°93] 16-71 
Di MDAINSClM Fe seeee cerns stens ditto: “..10.. 1-26 | 1-95 | 3-21 13:19 | 9-47 \12-66] 15-87 
3. (Barley......ccrvcavsrcveou GULOY Tate 0:50 | 2:08 | 2°58 |3°83 | 9:96 |13°79 | 16:37 
ASWAMTAIE: | Satecestnnsvvnseces'st ditto! | h.s.. 0:44 | 2:08 | 2-52 |3°98 |16-04|14-02] 16:55 

Means ...... 0:96 | 2-06 | 3:02 |3°39 | 9:96 |13°35] 16°38 

Series 3.—Five sheep in each pen, 10 weeks. 

Ws -Batleyiccivccccsepeesess ccc Mangold-wurtzel..| 0°44 | 1:26 | 1:70 {3°53 | 7:06 10:59] 12-29 
2.| Malt and malt-dust ... ditto ...d 0°43 | 1:20 | 1:64 [3°32 | 6:80 |10-12} 11-76 
3.| Barley (steeped)......... Gitto 2.280 0:43 | 1:65 | 2-08 [3°35 | 9-24 )12°60) 14-68 
4.| Malt ‘and malt-dust 

‘ (steeped) My |. .0i2e sees ditto) fics. 0°40 | 1:36 | 1:77 | 3-09 | 7-60 |10°70} 12-47 
5.) Malt and malt-dust 

(extra quantity) ...... CIEE" oxien.ce 0°52 | 1:36 | 1:89 }3:97 | 7°66 |11-63} 13°52 

Means ...... 0-44 | 1-37 | 1-82 }3-45 | 7-67 11-13] 12:94 

Series 4.—Five sheep in each pen, 10 weeks; no limited Foods. 

1.| Norfolk White Turnips, mineral manures 
GL meee peeeaieaic dancin arcamets op oda oh toseoes eb 1:20 10°30 11:50 

2.| Norfolk White Turnips, mineral manures 
and ammoniacal salts ......seessseeeeerees 151 9°24 9°75 

3.| Norfolk White Turnips, mineral manures 
SNOUT APC CAME Aedes ye anes theese ceva ees 1:64 8:86 ° 10:50 

4.| Norfolk White Turnips, mineral manures, 
rape-cake and ammoniacal salts ......... 2°14 7:60 9:74 

Means ...... 1-62 9:00 10°37 
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: TABLE IV. (continued.) 
CT SS SS ee 

Series 5.—Different breeds of sheep. 

Ewe 2 rey 3 Non_nit 2 

2 oe | Eibstance. | Organic Substance. | 
ES) Sr 68 
oO 64 . Leg . Lrg me 
o es oo | 5 a. eo | 35 Satins 32 

a Be |as|es|S")es| 68/4") 

Ee tebe & 2-27 | 1-12 |339 15-43 | 5-63 |11-06 _— |_ ty-six Weeks ...seeeees 3 
se eee areal ? 2 | 2:31 | 1-06 |3:37 |5°64 | 5-35 |10-99 “six ras ssetneees 4 = 

Rene sc rewoldsrtwen- |) S| B27 [aad [3-41 [537 | 665 |2-08 
_ |Forty Leicesters, twenty Zz < 9. : : ; 
. WEEKS ..0....cececccrceenes a 3 2:30 | 1-07 | 3:37 [4°70 | 6-46 11°16 
q fe oO 

| oa Gee Ewes, 4 EZ |2:39 | 1-09 | 3-48 |4-91 | 6-60 [11-51 

Tory Me eck. Mires 5 2-41 | 1-12 | 353 14-96 | 6-73 |11-69 

Means ...... 2-32 | 1-10 | 8-42 ]5-17 | 6-23 |11-40 

¥ TABLE V. 

__ Experiments with Sheep——Consumption of Nitrogenous and Non-nitrogenous 
constituents of Food to produce 100 lbs. increase in live weight of animal 
(quantities stated in lbs.). 

Series 1.—Five sheep in each pen, 14 weeks. 

Nitrogenous Organic} Non-nitrogenous 3 
, Substance. Organic Substance. Ss 
° 

uo 

A ree, Compl ti = = Og é Limited Food. ad Lbitum Food. ad ag g.|s ag oe ES 

3 Ee |e | S38) 22 |s=| 83) 32 
ag /e2/4"lag|e9|4"|6é 

1.| Oil-cake ...... Renaads seems Swedish Turnips..| 111 | 56 | 167 | 181 | 469 | 650 
MTS | Oats coca. .asesccnceneee ditto ...... 55 | 48 | 103 | 289 | 395 | 684 

3.| Clover-chaff ............ Ueto | 2.3... 43 | 59 | 102 | 2238 | 513 | 736 
4, | Oat-straw chaff......... ditto ...... -.. | 102 | 102] ... | 881 | 913 

Means «..... "70 | 66 | 118 | 231 | 565 | 746, 

138 | 183 } 321 | 219 | 884 
112 | 177 | 289 } 291 | 853 

235 | 353 | 916 
266 } 412 |1045 

86 | 192 | 278 | 319 | 925 | 1244 
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TABLE V. (continued.) 

Series 8.—Five sheep in each pen, 10 weeks. 

° 

a 
g Limited Food, ee pementary fy 

a 

Us| BAKIEY Ss. stinnss ceoxevetes Mangold-wurtzel.. 
2.| Malt and malt-dust . ditto ase... 
3.| Barley (steeped) ...... ditto ...... 
4.| Malt and malt-dust 

(steeped), «...0..05.- ditto ise... 
5.| Malt and malt-dust 

(extra quantity)...... Gitio, . <5... 

Means ...... 

Nitrogenous Organic 
Substance. 

is teas |g. 

ez | e8| 4™ 

31 87 | 118 
29 82 | lll 
25 96 | 121 

32 | 104 | 136 

35 91 | 126 

30 92 

Non-nitrogenous 
Organic Substance. 

os | 33ie. 

£3 | 88 | 4™ 

243 | 488 | 731 
220 | 457 | 677 
194 | 536 | 730 

237 | 584 | 821 

265 | 511 | 776 

123 | 232 | 515 | 747 

Substance, 

2 

FI 
s & 
i“) 

° 

Ee ss] 
3 
i) 
B 

Series 4.—Five sheep in each pen, 10 weeks; no limited Food. 

1.| Norfolk White Turnips, mineral manures 
OMY: cas ancewawetune dun verecenens comes dets 

Norfolk White Turnips, mineral manures 
and ammoniacal salts ........sseceeeseeeee 

Norfolk White Turnips, mineral manures 
TLS A NE CARE Wt ves cn4sesmsmancheatectr ts ses 

Norfolk White Turnips, mineral manures, 
rape-cake and ammoniacal salts 

ee ee ae 
sete nenee 

192 

153 

324 

Lost weight. 

223 

1627 

930 

1682 

Lost weight. 

1413 

Series 5.—Different breeds of sheep. 

5 
3 ce 
: £m 
o> gg 

& cs 
4 3 3 

Forty Hants Downs, twen- “ 
ty-Six WeekS .......000.. ‘3s 

Forty Sussex Downs, twen- 3 3 
ty-six WeekS ..:...000..5 5 Ha 

Forty-six Cotswolds, twen- 5 5 
ty WEEKS .....cccssecseeees .S) a 

Forty Leicesters, twenty Zs os 
WEEKS Site seeeeesee sete s | 

Forty cross-bred Ewes, iS e 
twenty weeks ............ § nn 

Forty cross-bred hase 3 B 
twenty weeks .......0.... 

Means ...... 

Nitrogenous Organic 

——SS = — | | | 

Substance. _ 

sa | as |g. 

#3 jee 2" 

124 62 | 186 

129 | 60] 189 

111 | 55 | 166 

127 59 | 186 

127 58 | 185 

127 59 | 186 

124 59 

Non-nitrogenous 
Organic Substance. 

az | 32] 4". 

300 | 312 | 612 

318 | 302 | 620 

260 | 322 | 582 

261 | 358 | 619 

260 | 350 | 610 

261 | 355 | 616 

183 | 277 | 333 | 610 

Total dry Organic 

Substance. 
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Taste VI. 

Experiments with Pigs Weekly consumption of Nitrogenous and Non- 

nitrogenous constituents of Food per 100 lbs. live weight of animal 

(quantities stated in Ibs., tenths, &c.). 

Series 1.—Three pigs in each pen, 8 weeks. 

Nitrogenous Organic} Non-nitrogenous 3 
: Substance. Organic Substance. & 3 

cS) 6 FI 

‘i imited Food, per head Complementary or 5 bo > Li ‘ood, is on oS a 
s per a ad libitum Food. aa = 3 = 3 F z 3 33 

ae | gh peed Wiesel ae as | es eg/a"| 6 

1.| None ........00 ddsisas sts Bean and Lentil 
WHEAl a adhe Sassen -. | 8°84 176 

2.| Indian meal .........4.. ditto ...... 0°83 | 7°30 14:3 
© AULT a Pee ere eee GiGtO ws sesebs 1:32) 6:39 128 
4, | Indian meal and Bran... WittO « ss0.05 2°14) 4-73 9-4 

Means...... 1:07 | 6-82 13°5 

Be | NONE: ...i.sceccccceee ‘....| Indian meal ...... Bee aie | 19:3 
6. | Bean and Lentil meal .. Cth Lisenaze 1:95 | 2-60 17:2 
7.| Bran ..... eT ditto ...... 1:21| 2-74 17-9 

| 8.| Bean and Lentil meal, 
| and Bran ........008 THO) cesess 3°05 | 2-15 14:0 

Means...... 1-55 | 2°60 7-1 

9. | Bean and Lentil meal...) Bran ...........00+ 3°34| 1°85 70 
10. | Indian meal ............ LUC Redes 1:44} 2-46 93 

_ |H1.| Bean and Lentil meal, 
F and Indian meal .,.| - ditto ...... 323 | 1:73 66 

MEIOTIC ca6cnceacsncosescsncs Bean and Lentil 
; meal, Indian 

meal, Bran, each 
dl Whittsie =s2.5: .. | 612 20-1 

Means...... 2-00 | 3:04 10'8 

Means of the 12 pens......) 1:54) 4°15 138 
q KR | 

9 

{ Series 2.—Three pigs in each pen, 8 weeks. 

4 

: MO INONOesesssscsssieassesces Bean and Lentil 
: meal) ig eek --- | 669) 6-69] ... | 14-5] 14:5] 21-2 
_ | 2.| 3lbs. Barley meal ...... CHLOE 3, 28s 1:23 | 7-06 | 8-29] 7:3] 15:3| 22-6] 30:9 
Beer Lib. Bran ..:..........0, CHILO Pie cices 0°66 | 8-07| 8:73] 2-5| 17:'5| 20:0} 28-7 
_ | 4.| 8lbs. Barley meal, 1 Ib. 

IRREPRIN coRoe owes sce ceed Cite enews 1:95 | 4°85 | 6-80] 10:1] 10-5) 20-6] 27-4 

| Means ......| 0:96| 6-67| 7-63| 5-0| 14-4| 19-4] 27-0 
a SS ee Se ee ee 
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Tas.e VI. (continued.) 

Nitrogenous Organic} Non-nitrogenous 3 
x Substance. Organic substance. Fs * 

z Ss 
| Limited Food, per head, Complementary or celeste =a Ue tee 3 : a 
aS per day. ad libitum Food. E : a 2 ae cE : & zy a3 

83) 68) 4") a3) a8) 4") 5 

MISH ENOME’ ton-n creas soleseat oes Barley meal ....., - | FOL} 3-91 23°6 | 23:6] 27-5 
6.| 141b. Bean, and 14 lb. 

Lentil meal ......... ditto” ...... 2°81} 2:36) 5-17] 61] 13:9} 20:0] 25-2 
QAM ABranerssee se eden: MEO ices ee O61} 3:45 | 4:06] 2°3 | 20°9| 23:2] 273 
8.| 14 1b. Bean, 13 1b. Len- 

til meal, and 1 lb. 
IBYAN Se ecse; accuses er ditto: © .5.... 2°98| 1:66] 4:64] 7:2 | 10:0} 17:2] 21°8 

Means...... 1:60| 2°84| 4-44] 3:9 | 17-1) 21:0] 25°4 

QEIMNGNETcscpelecseresonine see Mixture of 1 part ; if “4 -| fi 
Bran,2 partsBar- 
ley meal, and 3 
parts Bean and 
Lentil meal...... «- | 665] 6°65 20°6 | 20°6] 27-2 

BUPITNGNC cccc.sececesvesossbee Duplicate of pen9.| ... | 7-03} 7:03 21:9} 21:9] 28-9 
| INGE fs stnisased cinens oa: Mixture of 1 part 

Bran, 2 parts 
Bean and Lentil 
meal, and 3 parts 
Barley meal ...| ... | 5°86] 5:86] ... | 21-4] 21-4] 27:3 

AAW INQUEST nw csoraasestespeoenee Duplicateofpenll.| ... | 6°02] 6-02] ... | 22:1] 22-1] 28-1 

Means...... ~ | 639) 6:39 21:5] 21:5] 27-9 

Means of the 12 pens...... 0:85 | 5°30| 615} 2:9 | 17:7| 20:6] 26:8 

Means of the 24 pens...... 1:19] 4:73) 5:92] 4:1 | 15°83) 19:9] 25:8 

TaBLeE VII. 

Experiments with Pigs.—Consumption of Nitrogenous and Non-nitrogenous 
constituents of Food, ¢o produce 100 lbs. increase in live weight of animal 
(quantities stated in lbs.). 

Series 1.—Three pigs in each pen, 8 weeks. 

Nitrogenous Organic} Non-nitrogenous 3 
y Substance. Organic substance. $3 
° oO 

Z Og 
> | Limited Food, per head, Complementary or ie te ies es vs Sur pa 
5 per aan ad Dbitum Food. “5/88 )/85)#28 1/28 |83] 72 
PA eo} se | Ss] 8o)]/s=| se] 32 

ao | fe | e= lao loe| a= 2 

Da WNOnG © oan peteeusteaxkiecee Bean and Lentil 
MCA ies cnecly nnn vs .» | 188 | 188]... | 275 

2.| Indian meal .........00. CIUGCO fe svete 12 | 102 | 114] 77 | 201 
xs) Yat ivssvaceegesneeatee GittO ...4.0. 28 | 1383 | 161 | 105 | 267 
4, | Indian meal and Bran... ditto “...... 38 83 | 121 | 185 | 166 

Means ...... 19 | 114 | 1338 92 | 227 
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Tasce VII. (continued.) 

Nitrogenous Organic Non-nitrogenous 
Substance. Organic substance. 

: 23 
z - 

> | Limited Food, per head, | Complement gg | 273 et fart a ee pa g| Unitsedpe nad | compere | 49/282. 143 | 22 | ze] 2 
ae | 3 ae | 3 So} s 
easy a4 S3| a8 |4")e5 

BREN inant cunsiawive sand ase Indian meal ...... a 57 .. | 378 
6. | Bean and Lentil meal .. Gute oes-c- 31 | 42 62 | 275 
Gaerne. se ak ditto... 18 | 40 68 | 264 
8.| Bean and Lentil meal, 

nd) Bran. (ecascs.peces itt} dycsasc- 43 | 30 114 | 195 

Means ...... 23 | 42 61 | 278 | 339 

9.| Bean and Lentil meal..| Bran ...........0... 127 | 71 255 | 268 
10. | Indian meal ............ ditto. 02.5: 48 | 82 311 | 309 
11.} Bean and Lentil meal, 

and Indian meal ... ditto ......| 74 | 40 240 | 151 
SEWNONE*..--.cccccscesecnces Bean and Lentil] ... | 107 w. | 350 

meal, Indian 
meal, Bran, each 
ad libitum ...... 

Means...... 62 75 | 187 | 202 | 269 

Means of the 12 pens...... 35 | 77 118 | 258 

Series 2.—Three pigs in each pen, 8 weeks. 

MIE NOUC? jo. janie oncsessaecnane Bean and Lentil 
THEA ce cpeleenia ss ... | 146 | 146 317 | 317 | 463 

2.| 3lbs. Barley meal ...... aNGhGre ees 20 | 117 | 137 254 | 374] 511 
3.| Lib. Bran .........02.00 ditto’ 2... 12 | 140 | 152 305 | 348 | 500 
4,| 3 lbs. Barley meal, 1 Ib. 

TEU ania «Salas ates GitLOy owas 36 89 | 125 192 | 378 | 503 

Means ...... 17 | 123 | 140 267 | 354] 494 

Bi INOTIG hs Seaweed cess ces Barley meal ...... 64 | 64 Hi 385 385 | 449 
6.| 14 1b. Bean and 141b. 

Lentil meal ......... ditto ...... 50 4] 91 |] 107 | 245 | 352 | 443 
Mey Wp. Bran <..-...0<0ceoss GXCEO, as .ce> 10 56 66} 38 | 341 | 879 | 445 
8.| 141b. Bean, 14 1b. Len- : 

til meal, and 1 lb. 
eet ons ue aceseds <i ditto ...... 64 36 | 100 | 157 | 215 | 372 | 472 

Means ...... 31 | 49| 80] 75 | 297 | 372 | 452 
SEMENGIEY econ os. 85. cvacdesv ess Mixture of 1 part ry fe t " 

Bran,2 partsBar- 
ley meal, and 3 
parts Bean and 
Lentil meal...... 117 | 117 362 | 362 | 479 

10.) None .......... ih otieeees Duplicate of pen 9. 110 | 110 842 | 342 | 452 
MP NONE yh... ccevescccecsecs Mixture of 1 part 

Bran, 2. parts 
Bean and Lentil 
meal, and 3 parts 
Barley meal 88 320 | 320 | 408 

12.| None ...... Bapose thes aces Duplicate of pen 11. 87 321 | 321] 408 

Means ...... -. | 101 ... | 8386 | 3386 | 437 

Means of the 12 pens ...... 16 | 91 54 | 300 | 354| 461 

Means of the 24 pens...... 25 84 | 109 | 86 | 279 | 365 | 474 
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A glance at the Tables as a whole must show, that in all comparable cases 
there is much more of uniformity of amount in the total columns of xon-nitro- 
genous than in those of nitrogenous substance, both as to the quantities con- 
sumed éo a given weight of animal within a given time, and to those required 
to produce a given weight of increase. The deviations from this general 
regularity in the amount of non-nitrogenous substance consumed under equal 
circumstances, are indeed, in most cases such, that when examined into they 

tend the more clearly to show, that the uniformity would be considerably 
more strict if the amounts only of the really available respiratory and fat-. 
forming constituents could have been represented, instead of, as in the case 
of these Tables, that of the gross or total non-nitrogenous substance consumed. 
For, in reading the actual figures of the Tables, allowance has to be made 
both for those of the non-nitrogenous constituents of the food which would 
probably become at once effete, and also for the different respiratory and fat- 
forming capacities of the portions of them which are digestible and available 
for the purposes of the animal ceconomy. It must further be remembered, 
that even after all due allowance has been made for the sources of discre- 
pancy just referred to, the amounts which we may suppose to be so corrected 
must still cover all variations, whether arising from differences of external 
circumstances—from individual peculiarities in the animals themselves—from 
the different amounts stored up in them according to the adaptation of the 
respective foods—as well as from the many other uncontrollable circum. 
stances which must always interfere with any attempts to bring within the 
range of accurate numerical measurement the results of those processes in 
which the subtle principle of animal life exerts itsinfluence. Bearing, then, 
all those points in mind which must tend to modify the true indications of 
the actual figures in the Tables, it appears to us, that the coincidences in 
the amounts of available respiratory and fat-forming constituents consumed 
by a given weight of animal, under equal circumstances, within a given time, 
and also in those required under equal circumstances to produce a given 
amount of increase in weight, must be admitted to be much more striking 
and conclusive than @ priori we could have expected to find them. With 
this general uniformity, however, as to the amounts of mon-nitrogenous 
substance consumed under given circumstances, or for a given result, those 
of the nitrogenous constituents are found to vary, under the same circum- 
stances, in the proportion of from 1 to 2 or 3. 

In illustration of our statements let us examine the Tables for a moment 
somewhat more in detail. 

In Table IV. we have the amounts of the two classes of constituents re- 
spectively, which were consumed weekly per 100 bs. live weight of animal, 
in the case of five different series of experiments with sheep. In all cases 

the experiments extended over a period of many weeks, and in some even of 
several months. Each series comprised several pens, to each of which (except 
in Series 4, in which there were no limited foods) there was allotted a dif- 
ferent description of fixed or limited food, the ad libitum or complementary 
food being (except in Series 4) the same throughout the several pens of the 
same series, but different in the different series. In the Series 1, 2, 3 and 4, 
there were five or six sheep in each pen; in Series 5, from 40 to 50 sheep in 
each pen. 

In Series 1, the complementary or ad libitum food was Swedish turnips, 
and the limited foods were— 

In pen 1, oil-cake. 
In pen 2, oats. 
In pen 3, clover-chaff. 
In pen 4, oat-straw chaff. 
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The oat-straw chaff of pen 4 was given as adding to the otherwise only 
succulent matter of the turnip, the bulk of solid matter which seems to be 
demanded particularly by ruminant animals. So small a quantity of this 
straw was eaten, however, that it need scarcely enter into our calculations. 
Turning to the results of pens 1, 2 and 8, it is seen that the weekly consump- 
tion of non-nitrogenous matter per 100 lbs. live weight of animal is, with the 
oil-cake as limited food, 9°8 lbs.; with the oats, 11°3 lbs.; and with the clover- 
chaff 13°1 lbs. Now, of these three descriptions of food, the oil-cake would 
contain by far the most of oleaginous matter, the respiratory and fat-forming 
capacity of which is about twice and a half as great as that of the starch 
series of compounds which would more abound in the oats. Hence we find 
that a less actual weight of non-nitrogenous substance was consumed with 
the oil-cake than with the oats. But to the reason just given, to which a part 
of the result was doubtless due, we might add that there was a comparatively 
large and somewhat excessive amount of nitrogenous matter consumed in the 
oil-cake pen, a part of which at least might serve the respiratory and fat- 
forming functions. Then, again, in pen 3, where clover-chaff was the limited 
food, the animals would consume a much larger amount of effete woody 
fibre than with either the oil-cake or the oats; in this pen therefore a larger 
gross weight of non-nitrogenous substance must be eaten to yield the same 
equivalent of that which is available for respiratory or fat-forming purposes 
than with either of the other foods. When therefore, allowance has been 
made for the different quantities and capacities of the available constituents 
in the several foods, it will be seen, that the equivalents of the available non- 
nitrogenous constituents consumed in the different cases, are in reality much 
more nearly identical, than the figures as they stand in the Table would 
indicate. But if we now turn to the column of the nitrogenous substance 
consumed under the same circumstances, we find that it varies, comparing 
one pen with another in this first series, nearly as much as from 1 to 24. 

In the second series (Table IV.) we have clover-chaff as the ad libitum or 
complementary food in all the pens, instead of Swedish turnips as in Series 1 ; 
and again, with the much larger amount of effete woody fibre, we have a 
larger gross amount of the non-nitrogenous substance consumed. The 
average of the four pens of this Series 2 is indeed almost identical with the 
amount where clover-chaff was employed in Series 1. Again, comparing one 
pen with another in this clover-chaff series, we have with the larger amounts 
of oleaginous matter supplied in the linseed and oil-cake, less of gross non- 
nitrogenous substance taken than with the barley or the malt, in which there 
is a proportionally larger amount of the starch series of compounds. When 
due allowance is made, then, for the different respiratory and fat-forming 
capacities of the several foods, we have again a closer coincidence than would 
at first sight appear, in the equivalents of the non-nitrogenous substances 
consumed in the different pens of this second series—as also when we com- 
pare this series with the former one. Turning now to the column of the 
nitrogenous substances consumed in this second series, we see that the gross 
amounts vary more than in those of the non-nitrogenous ; and more indeed 
‘than, according to any knowledge we at present possess, could be accounted 
for by a consideration as to the state in which the nitrogen existed in the 
severalpens. Comparing nowthe result of the one series with those of the other, 
although in the two cases the description of the larger portion of the food is 
widely different, and we have found that there is nevertheless considerable 
coincidence in the amounts of non-nitrogenous substance consumed, yet the 
columns of nitrogenous substance throughout the two series show a very 
great variation in the quantities of these consumed—amounting, indeed, in 
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the extreme cases, to as much as from one to three and a half. There can be 
little doubt that the method of estimating the amount of available nitro- 
genous substance from the per-centage of nitrogen must be more or less faulty, 
both in the case of the succulent turnips of the first series, and in that of the 
also unripened produce—clover-chaff—of the second; but whether or in 
what degree the differences in the amounts consumed in the two series would 
be lessened by corrections due to this source of discrepancy, we have not the 
means of accurately deciding. 

In the third series, which consisted of five pens, mangold-wurtzel was the 
complementary food ; and the limited foods were barley and malt, respectively, 
in different states and-proportions in the several pens. Throughout this series 
the proportion of nitrogenous to non-nitrogenous constituents varied but 
little in the limited foods, and being also constant in the complementary foods 
of the several pens, we have but little difference in this series in the amounts 
respectively of either class of constituents when comparing pen with pen. 
Comparing the results of this series with those of the others, however, we 
observe that there was a very close coincidence between the amounts of avail- 
able zon-nitrogenous substance consumed; but in those of the nitrogenous 
substances there is little in common when thus taking at one view the results 
of the several series. 

In the fourth series we have no supply of limited food. In all the four 
pens Norfolk-white turnips only were given ad libitum. Those supplied to 
the different pens, were however, respectively grown by very different manures, 
and differed in all cases very much in ultimate composition and other 
qualities. Thus, the per-centage of dry substance and the state of maturity 
were greatest in the turnips of pen 1, and diminished in the order of the pens, 
they being in pen 4 the worst in both these respects. On the other hand, the 
per-centage of water, of mineral matter, and of nitrogen, and the degree of 
unripeness or unfitness for food, were in the inverse order. The turnips eaten 

in pen 1 were, however, too ripe, and what is called “‘ pithy”; and those 
were in the best condition which were supplied to pen 2. 

In this series there was, with a probably generally lower amount of effete 
matter, at the same time a generally less amount of non-nitrogenous substance 
consumed—though most where the turnips were known to be too ripe and 
pithy. In pen 4 there was a very small amount of non-nitrogenous substance 
taken ; but thereis no doubt that here the limit to consumption was fixed by 
the unfitness of the turnips as food, and not by their high value in this respect; 
for these turnips were very succulent and unripe, and notwithstanding they 
contained a very high per-centage of nitrogen, all the animals fed upon them 
lost weight. Taking the circumstances into account, then, we have as much 

uniformity in the amounts of non-nitrogenous constituents consumed as we 
could expect, both among the several pens of the series, and in comparing this 
series with the rest. In the column of nitrogenous constituents, on the other 
hand, there is nothing to indicate any uniformity of demand for the supply 
of them, whether we compare pen with pen, or the results of this series 
with those of the others. It might perhaps be objected, from what we have 
already said of the varying qualities of the turnips used in this series, that 
the nitrogenous compounds themselves would exist in the different lots in a 
more or less assimilable condition; and hence probably some of the differences 
in the amounts consumed. Doubtless there were differences in this respect 
in the different lots, but it is seen that there is nearly twice as much of nitrogen 
consumed in one pen as in another; and we cannot suppose that by any such 
method of correction as has been suggested, so large a differeace as this, 
or even that the whole of the lesser ones observed in the other cases, could 
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be thus accounted for. It is worthy of observation, however, that in this 
series the amounts of the nitrogenous constituents consumed are in an inverse 
ratio to those of the non-nitrogenous ; and if we are to calculate, that in the 
ease of a defect of the latter or an excess of the former, a notable portion of 
the nitrogenous constituents would serve as respiratory material, such an 
assumption in the present case would tend yet more clearly to show the closer 
dependence of consumption upon respiration, than upon the supplies by the 
food of-the plastic elements of nutrition, as such. 

In the next and last series of experiments to be noticed with sheep, as far 
as possible the same description of foods is used throughout; but animals 
of different breeds and weights and other admitted qualities are now the 
subject of experiment in the several pens. The breeds which have thus been 
compared are,—the Hampshire Down, Sussex Down, Cotswold, Leicester, 
Half-bred Wethers (Leicester and Southdown), and Half-bred Ewes 
(Leicester and Southdown). In all these experiments oil-cake and clover- 
chaff were the limited foods, and Swedish turnips the complementary food. 
About 1 Ib. per head per day of each of the limited foods was given to the 
Hampshires ; and taking this allowance as the standard, the other breeds had 
quantities of these foods exactly in proportion to their weights. There were 
from 40 to 50 sheep in each lot; and each experiment extended over several 
months. The experiments were, however, not all made in the same season ; 

the turnips were therefore of different growths ; and the oil-cake and clover- 
chaff, though chosen as nearly as possible of similar quality, were not always 
from the same stocks. These circumstances, then, as well as the intrinsic 
differences in the breeds themselves, if any, might be supposed perhaps to 
have some share in any variations in result. We see, however, that there 
is nevertheless a very striking coincidence in the amounts of constituents 
consumed to a given weight of animal among the different breeds. But. 
what is more to the purpose, the amounts of non-nitrogenous substance 
consumed to a given weight of animal by these different breeds, and at 
different times, are, after making, as before, due allowance for the probable 
different equivalents of the foods, exactly consistent with the indications of 
the other series with all their varied foods. This result, then, further shows that 
in all, the respiratory and fat-forming exigences of the animals have fixed 
the limit to their consumption of food; and also that these requirements have, 
on an average, and under somewhat similar circumstances, a pretty constant 
relationship to their weights. With this general coincidence in the amount 
of non-nitrogenous substance consumed to a given weight of animal in the 
several pens of this series, there could not, of course, with foods of similar 
composition in all, be much variation in the amounts of the nitrogenous con- 
stituents taken under the same circumstances. Of these, however, we have 
throughout this series twice or thrice as much as in many cases of the other 
series, which would not happen if the demand for them had been the guide 
to consumption ; nor shall we afterwards find that the increase in weight 
obtained was by any means proportional to this large amount of nitrogenous 
substance consumed. 

In our experiments with sheep, then, whether with different descriptions 
of food, or with different breeds of the animal, the amount of food consumed 
would seem to be regulated by the quantities which it supplied of the non-nitro- 
genous rather than by those of the nitrogenous constituents. 

So much, then, for the bearing of our sheep experiments upon the question 
‘of the amount of food consumed according to its composition: but before 
entering upon a consideration of the results of these same experiments in 
relation to the second question, namely, that of the increase produced, it 
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will be well to see how far the experiments with pigs afford us similar indi- 
cations in relation to the former one. 

The pig requires much less of mere du/k in his food than the ruminant 
animal. Indeed, the food of the pig, when on a liberal fattening diet, consists 
generally, weight for weight, of a much larger proportion of digestible or 
convertible: constituents, and contains much less of effete woody fibre than 
that of the sheep. Thus, whilst the food of the fattening sheep is principally 
composed of grass, hay and roots, with a comparatively small proportion of 
cake or corn, that of the fattening pig comprises a larger proportion of corn, 
which contains a comparatively small amount of indigestible woody fibre, 
and is comparatively abundant in starch, sugar, &c., and in highly nitro- 
genous compounds. Notwithstanding the generally richer character of his 
food, however, the fattening pig is found to consume a much larger quantity 
of dry substance in relation to his weight than the sheep. We should at 
least expect, therefore, that he would yield a greater proportion of increase, 
and this he is found to do. Such, indeed, is the greediness of the animal, 
and so much larger is the proportion of the food which he will consume 
beyond that which is necessary for the respiratory function, or for the 
formation of flesh, and which is therefore employed in storing up fat, that 
the amounts of non-nitrogenous matter consumed must obviously, in his 
case, have a less close numerical relationship to the requirements of the 
respiratory system than in that of the sheep. Hence, no doubt, is in part 
the reason that the exact indications of the figures of the Tables are, on the 
whole, not so consistent as with the sheep. The experiments with the pigs 
however bear testimony in the same direction as those with the sheep on 
the question now in discussion, and the evidence they afford on the point is, 
indeed, very conclusive. 

In the arrangement of the pig experiments the selection of the foods was 
made rather according to composition than to cost. In the first series (see 
Tables VI. and VII.) the foods chosen were— 
fi A mixture of equal parts of bean and lentil meal, as a highly nitrogenous 
ood. 
Indian corn meal, as the comparatively non-nitrogenous food. And— 
Bran, as containing a considerable amount of woody fibre. 
The series comprised twelve pens, in each of which three pigs were placed. 

In the first four pens, the bean and lentil mixture constituted the ad libitum 
food; in one of these it was given alone, and in the others with a limited 
amount of one or both respectively of the other two descriptions of food. 
In the second set of four pens, the Indian corn meal was the ad libitum food ; 
and it, in its turn, was in one case given alone, and in the others with a 

certain amount of the other or limited foods. In the third set of pens, bran 
was the ad libitum food ; the other two then constituting the fixed or limited 
food. In this way there was secured a great diversity in the proportion of 
the nitrogenous to the non-nitrogenous constituents of the food in the 
several pens ; and as the animals were allowed to fix for themselves the limit 
of their consumption, the results afford us the means of judging, whether in 
doing this, their natural instincts have Jed them to any uniformity in relation 
to their weights, in the amounts taken of either of these classes of constituents. 

In Table VI. are given the amounts of the nitrogenous and non-nitrogenous 
constituents respectively, consumed weekly by every 100 lbs. live weight of 
animal. In this Table we see at a glance, that although there are some 
apparent discrepancies, yet the figures in the column of mon-nitrogenous 
constituents are much more uniform than in that of the nitrogenous ones. 
And, as to the few apparent deviations from this uniformity, we think it 
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will be much more reasonable to attempt to explain, or even considering the 
nature of the subject, to admit as inexplicable, a few discrepant cases, than to 
reject on their account the general testimony of much more numerous, more 
consistent, and otherwise sufficiently conclusive results. Thus in the first 
set of four pens in this series, there is, upon the whole, a less amount of the 
non-nitrogenous constituents consumed than in the second; and this lessened 
amount of non-nitrogenous constituents consumed in the former is seen to be 
coincident with excessive consumption of the nitrogenous ones, and it is even 
the less the greater that excess. It isalso worthy of remark, too, that in pens 
5 to 8, where there was this larger amount of non-nitrogenous substance 
consumed, it was supplied chiefly by Indian corn meal, which, containing 
more oily matter than that of the foods in pens 1 to 4, would also possess a 
higher respiratory and fat-forming capacity, weight for weight, than that in 
the other cases. We may here suppose, that perhaps a surfeit of the nitro- 
genous substances put a limit to the further consumption of non-nitrogenous 
constituents which would otherwise have been taken; or, that being in excess, 
the nitrogenous substances have substituted other respiratory material ; and 
it is consistent with such a supposition, that with the less amount of non- 
nitrogenous constituents consumed, where the nitrogenous are in excess, there 
is nevertheless a larger amount consumed of fofal organic substance than 
where there is more of the non-nitrogenous constituents. 

That a larger amount of the complementary food was consumed when it 
consisted of the comparatively low nitrogenized Indian meal, was not due 
only to a craving for a supply of nitrogen which a less quantity would not 
have yielded, would appear, among other consideraticns, from the fact, that 
when, after a time, the pigs in pen 5, where Indian meal alone was given, 
had become affected with large tumours breaking out on their necks, 
their breathing and swallowing becoming at the same time difficult, we, in 
order to test the question as to whether this arose from a defect of nitrogen 
or from other causes, supplied them with a trough of mineral substances: they 
soon recovered from their complaint, and eventually proved to be among the 
fattest and best of the entire series of pigs; at least, a dealer in pork with 
a practised eye, purchased by preference one of these animals from among 
the whole set of carcases. The mineral mixture that was supplied to them 
was composed of twenty parts coal ashes, four parts common salt, and one 
part superphosphate of lime; and for it they seemed to exhibit considerable 
relish. 

In pens 9, 10 and 11, a comparatively small quantity of the more digestible 
foods was allowed, the complementary food being in these cases bran; and 
as we have before said, the digestive apparatus of the pig is not adapted for 
a large amount of bulky woody substance. Here the animals consumed a 
less amount of non-nitrogenous substance in proportion as the bran predo- 
minated in their food ; and they at the same time also increased and fattened 
much less than those in the other pens. In fact, until 3lbs. per head per day 
of the limited foods were allowed instead of only two, as was at first given, 
several of the pigs lost weight and became unwell; being as it were paralysed 
(gouty ?), and almost deprived of the use of their legs. There can be little 
doubt that the proportion of woody matter in the bran, which food only 
they had at full command, was too great for the convenience of their sto- 
machs ; and that hence, after their respiratory requirements had been fulfilled; 
a limit was put to further consumption to serve the mere purpose of fattening. 

In pen 12, the several foods, namely, the bean and lentil mixture, the 
Indian meal, and the bran, were each put into a separate trough, and the 
animals were allowed to take of all or any of them ad libitum. Were it not 
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that one of the pigs in this pen was unwell in the same way as those referred 
to in the previous pens during a considerable portion of the period of the 
experiment, we might have assumed perhaps, that the results of this pen would 
have pointed to the proportions of the several foods best adapted to the wants 
of the animals; and if such a conclusion were a legitimate one, it would 
indeed appear, that their natural demands called for a larger proportion of 
nitrogen than was within the reach of the animals in any of those pens in 
which Indian meal was the ad libitum or complementary food. ‘Two of the 
pigs, however, in this pen 12, increased exceedingly well, and gave eventually 
the highest proportion of carcass to live weight, of any in this entire series of 
experiments. It is, too, an interesting fact, that as the experiment proceeded, 
and the animals matured, their consumption diminished very considerably. 
Thus, the proportion of the bean and lentil mixture to the total food consumed 
was only two-thirds as great at the conclusion as at the commencement of 
the experiment, whilst that of the Indian meal was not three-fifths as much 
at the commencement as at the conclusion. We have in this fact some indi- 
cation of the large proportion of the nen-nitrogenous constituents of the food 
which is appropriated by the fatting animal. 

Reviewing, as a whole, the reults of these twelve dietaries, and carefully 
considering the bearing of the various circumstances which must influence 
our reading of the actual figures of the Table relating to them, we think it 
cannot be doubted, that here, as in the case of the sheep, we have very clear 

evidence that it is the non-nitrogenous, rather than the nitrogenous consti- 

tuents of the food, that have fixed the limit to consumption. 
In the lower section of this Table VI., we have the results bearing upon the 

same point, of a second series of experiments with pigs, conducted on a 
similar plan to that of the former one. In this second series of pig experi- 
ments, we have, as before, the bean and lentil mixture as the highly nitro- 
genous food. Barley meal is in this case used as the non-nitrogenous food, 
instead of Indian corn as in the former series. Bran, again, constitutes the 
third food. In this series however, when either the bean and lentil mixture, 
or the barley meal, constituted the limited food, the daily allowance per head 
was 3 lbs. instead of 2, as in the former series. When the limited food was 
bran, 1lb. only, instead of 2 as previously, was now given. In other respects, 
excepting that in this series bran was in no case given alone as the ad libitum 
food, the arrangements were the same as in the case of the previous series. 

The weather during part of the period of this second series of experiments 
was exceedingly hot; from this several of the animals suffered considerably ; 
and some, either from this or other causes, became quite ill and died, or were 
“killed to save their lives.” Nevertheless it is seen, that there was, upon the 
whole, a larger amount of respiratory food consumed in relation to weight in 
this series than in the previous one during the cooler season. 

If we compare the column of the amounts of non-nitrogenous constituents 
consumed weekly, per 100 lbs. live weight of animal, for this series, as given 
in the lower section of Table VI., with that in the upper section for Series 1, 
we shall see that there was, upon the whole, a greater uniformity inthe former 
than in the latter. ‘There are, however, one or two marked exceptions to the 
regularity of amount of non-nitrogenous matter consumed in this Series 2, 
which, but for coincident circumstances, and the abundance we have of evi- 
dence in the opposite direction, might lead to different conclusions than those 
which we have drawn from the results as a whole; but at any rate the uni- 
formity is still greater here than in the column of the nitrogenous substances. 
The more obvious exceptions to the rule are pens 1 and 8; but apart from 
any incidental eauses which might account for these—and in each of these 
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pens one of the animals died—we shall see, when we come to consider the 
question of the amount of increase produced by a given amount of food con- 
sumed, that although the pigs were satisfied to eat a smaller proportion of 
food in relation to their weight in these pens where the proportion of nitrogen 
was comparatively large, yet the proportion of increase to the food consumed 
was less than where the amount of zon-nitrogenous substance consumed 
was much greater. Hence, in these cases, if there were a smaller amount 
of food consumed, there was also a smaller proportion of increase produced 
by it, and there would therefore at the same time obviously be a larger 
proportion of it available for the purposes of respiration. These apparent 
exceptions are not, then, necessarily adverse to the view that the respiratory 
process was the gauge of consumption. 

We have already noticed, that notwithstanding the weather was much hot- 
ter during the progress of the second series of experiments, yet that there 
was here, upon the whole, a larger amount of non-nitrogenous substance 
consumed in proportion to weight of animal than in the first. ‘This apparent 
excess, if indeed it show any real excess in respiratory and fat-forming equi- , 
valent, at any rate does not do so in the degree which the bare figures of the 
Table would indicate. Thus, the Indian corn of the first series, of which 
a less amount seems to have sufficed than of the barley in the second, con- 
tained about 6 per cent. of oleaginous matter, instead of less than 3 per cent., 
as in the barley. And as a deficiency of 3 per cent. in fatty substance would, 
for respiratory and fat-forming purposes, require to be substituted by about 
twice and a half that amount of the other non-nitrogenous constituents, it 
is obvious that the respiratory and fat-forming capacity of the Indian 
meal non-nitrogenous matter was therefore somewhat higher than that of the 
barley ; and hence a less amount of it would be required to produce the same 
result. 

We could add to the results already given those of further experiments 
both with pigs and sheep, as well as some with bullocks, bearing upon the 
point we have been considering; but those we have already adduced are, 
we think, sufficient to justify our conclusion, that, in reference to this first 
question, at least so far as fattening animals are concerned, the amount of 
food consumed is regulated more by its supplies of the non-nitrogenous, than 
of the nitrogenous constituents. 
We now come to the second question; namely, that of the relationship 

of the inerease in live weight produced to the consumption of nitrogenous 
and non-nitrogenous constituents in the food. 

Turning firstto the experiments with sheep, we have in Table V. the amounts 
respectively of the non-nitrogenous, of the nitrogenous, and of the total or- 
ganie substance consumed to produce 100 Ibs. inerease in live weight. 

In viewing the Tables in reference to this point, we must, as before, read 
the indications of the actual figures as modified by the obviously different 
capacities for the purposes of the animal ceconomy of the substances, the 
amounts of which they in each ease represent. Especially, too, when con- 
sidering the results with the sheep, we must bear in mind the fact, which we 
have ascertained by direct experiment, namely, that other things being equal, 

the more succulent the food, the less will be the proportion of real dry sub- 
stance in the increase obtained by its means; and also, that the greater the 
amount of fat produced the greater considerably will be the per-centage in 
the gross increase of real dry substance. And we must further remember, 
that as in the Tables showing the relationship of conswmption to respiration, 
the figures also included the increase in weight obtained, so now, in the 
Tables professing to show the relationship of the izcrease to the constituents 
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consumed, the figures at the same time include the amounts which have been 
expended in the respiratory process. 

Looking down the entire columns of Table V., it is at once seen that wherever 
clover-chaff was employed, that is to say, wherever there was a large amount 
of innutritious woody fibre, the gross amount of non-nitrogenous substance 
consumed to produce a given amount of increase is always great. The ana- 
lysis of the excrements of this series showed, indeed, that there was, in re« 
lation to the non-nitrogenous matter consumed in the food, a very much 
larger proportion of it voided by the animals than in the case of the series 
where the amount of woody fibre in the food was less. This, therefore, must 
be allowed for in comparing the figures in the column. It will at once be 
seen, when due allowance has thus been made, that the amounts of available 
non-nitrogenous substance consumed to produce a given weight of increase, 
are at any rate much more nearly uniform than are those of the nitrogenous 
constituents. Of the differences which will still remain after the allowance 
for woody fibre has been made, many can be again reduced by a consideration 
of the different equivalents of the remaining available non-nitrogenous con- 
stituents ; as for instance, when in comparable cases these contain, in one 
instance, more of oil, and in another more of the starch‘series of compounds. 
A less amount of the former than of the latter is required to produce the 
same resulting increase in the animal; and again, less of the starchy series 
than of some of the peculiar products of the root crops. 

In the column showing the proportion of the total nitrogenous substance 
consumed to increase produced (Table V.), we have a much wider range of 
difference than in that of the non-nitrogenous, and much wider, indeed, than 
can be explained away by such considerations as have above been alluded to 
in reference to the latter. It is true that these figures cannot, any more than 
in the column of the non-nitrogenous constituents, be taken as showing ab- 
solutely proportional nutritious values of the matters represented; for as we 
have before observed, the figures assume the whole of the nitrogen of the 
food to exist in the form of proteine compounds, which obviously would not 
be the case with the succulent and unripened produce, such as the roots and 
clover-chaff; and hence, this consideration must more affect the correctness 

of the statement of nitrogenous constituents consumed for a given result in 
the sheep experiments than in those with the pigs, where the foods employed 
were ripened seeds. But, as we have observed, the differences in the figures 
in the Table would seem to be too great to be satisfactorily accounted for by 
the correction of any errors arising from this cause. : 

Looking at this Table V. rather more in detail, we see, taking the first two 
pensin Series 1, which are comparable so far as the description of the ad libitum 
food is concerned, that whilst the non-nitrogenous substance consumed to 
produce 100 lbs. increase in weight is very nearly equal in the two cases, yet 
that of the nitrogenous constituents varies in the two in the proportion of 
from three to two; but a difference in the nature of the nitrogenous substance 
cannot be supposed to have made a difference so great in the amount of con- 
stituents consumed to produce a given result. On the other hand, the higher 
capacity of the oleaginous matter of the oil-cake than of the starch, &e. of 
the oats, is sufficient further to lessen the but small difference in the amounts 
of the non-nitrogenous substance in the two cases, In pens 2, 3 and 4 of 
the first series of sheep, we have all but identical amounts of gross nitrogenous 
substance consumed for a given amount of increase; but this would be of the 
most highly elaborated kind in pen 2 with the oats, and the least so in pen 4, 
with turnips only ; and in the latter, besides having less of available nitrogenous 
substance, the respiratory and fat-forming capacity of the non-nitrogenous 
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substance in the exclusive turnip diet would be less than in the other instances ; 
and hence the larger amount consumed for a given result. 

Turning to the results of the second series, with clover-chaff instead of 
turnips as the ad libitum food, we have, with the larger amount of woody 
fibre, which would become at once effete, much more gross non-nitrogenous 
matter consumed to produce 100 Ibs. of increase than in Series 1. This is 
less, however, in pens 1 and 2, with the large proportion of oleaginous matter, 

-than in pens 3 and 4. There is, moreover, in this second series, with this 
greater amount of zon-nitrogenous matter consumed for a given effect than 
in Series 1, a much larger amount also of the nitrogenous constituents ; the 
gross amount of the latter, indeed, in this second series, is twice, and even 

sometimes thrice as great as in Series 1. 
In the next series, namely, Series 3, with barley and malt in different states 

and proportions as limited food, and mangold-wurtzel as the complementary 
food, we have, upon the whole, about the same amounts of non-nitrogenous 
substance required to produce the same result as in Series 1, with, besides, a 
small quantity of grain or other limited food and Swedish turnips as the com- 

. plementary food, which latter are in great degree comparable with the mangold- 
wurtzel; and of course, as in Series 1, the average amount is very different 
from that in the second series with the large proportion of clover-chaff. 
Looking to the three total columns, namely, of nitrogenous, of non-nitrogen- 
ous, and of total organic constituents consumed, although it is true the dif- 
ferences are not great, and perhaps such as might be covered by differences 
in the composition of the increase, yet it may be noticed, that larger amounts, 
both of non-nitrogenous and of total organic substance, were consumed to_ 
produce the same result the larger the proportion in the latter of the nitro- 
genous constituents. 

In Series 4, we have a more marked instance of the result last noticed. 
But, apart from the question as to whether the increase of the fattening 
animal has a closer relationship with the amount of the true proteine com- 
pounds, or, within certain limits, of the available non-nitrogenous constitu- 
ents of its food, we have here a striking illustration of the inapplicability on 
other grounds of the per-centage of nitrogen as the measure of feeding value, 
or indeed of any analytical method, unless a detailed determination of the 
proximate compounds, when succulent products, such as in this instance, the 
roots, are the subjects of the experiment. Thus, in the fourth pen of this series, 
where there was by far the largest amount of nitrogen consumed, the animals 
lost weight; and in the other three pens, the productiveness of the food is in 
the inverse order of the amounts of nitrogen taken in the food. This arose of 
course from the different states of maturity, and the consequent state of elabo- 
ration of the constituents of the various turnips, the produce of the different 
manures. Indeed, we believe that an unusually high per-centage of nitrogen 
in succulent produce is frequently a pretty sure indication of immaturity and 
innutritious qualities. Comparing the results of this series with those of the 
others, we have, considering how small would be the proportion of inert 
woody fibre in the unripe turnips, about twice as much dry substance (in 
pens | and 3 at least) consumed to produce a given amount of increase—a 
difference which could, at any rate in only a small degree, be accounted for 
by any difference in the capacities of the digestible and available portions of 
the foods in the cases thus compared. 

Considering only the ostensible similarity of the foods in the several pens 
constituting the 5th and last series of experiments with sheep, there is, per- 
haps, no more of coincidence in the amounts that have been required to pro- 
duce a given increase in the different pens, than, judging from previous 
results, we might have anticipated. From what we know, however, of the 
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varying character of the several breeds as fatteners, greater differences might 
have been expected; for, in some cases a less or larger proportion of the 
gross increase would be solid substance than in others; whilst this solid sub- 
stance itself would be composed of more or less of fat or lean—cireumstances 
which obviously imply the appropriation in the increase, of varying amounts 
and proportions of the constituents of the food consumed. ‘Then, again, 
though nominally the same, there were unavoidably slight differences in the 
qualities of the food used in the different cases, and the experiments them- 
selves were not all conducted in the same season; that with the Hampshire 
and Sussex Downs being made in the winter of 1850-51, that with the Cots- 
wolds in 1851-52, and with the Leicesters and half-breeds in 1852-53. 
There is also, upon the whole, a very general coincidence in the amounts of 
non-nitrogenous and total organic substance, consumed to produce a given 
amount of increase in this series with the different breeds, and the Series 
1 and 8. At least the general coincidence throughout these several series is 
quite as close as the variations in the foods could lead us to look for. But 
in the column of nitrogenous substance the agreement between this series 
and the others is by no means so obvious; nor, so far as we know, can the . 

want of agreement in the cases thus compared together be accounted for by 
differences in the composition and applicability of the nitrogenous consti- 
tuents themselves. : 

Reviewing then the whole of the experiments with sheep,—if we consider 
that it is the results obtained under the subtle agency of animal life that we 
are seeking to measure and express in figures, and if we also bear in mind 
the various sources of modification to which our actual figures must be sub- 
mitted in order to attain their true indications, we think that it cannot be 
doubted, that beyond a limit below which few, if any, of our current fattening 
food-stuffs are found to go, it is their available non-nitrogenous constituents, 
rather than their richness in the nitrogenous ones, that measure both the 

amount consumed to a given weight of animal, within a given time, and the 
increase in weight obtained. 

But we have still to examine the results of the experiments with pigs as to 
the latter point, namely, that of the relationship of the cnerease produced to 
constituents consumed ; and owing partly to the peculiarities of the animals, 
and partly to the nature of the foods employed, the actual figures themselves 
even (see Table VII.) bear out the view that has been maintained more ob- 
viously at first sight, than those relating to the sheep. Thus, casting the eye 
down the column of total non-nitrogenous substance consumed, and more 
particularly that of the total organic matter, we see with but few exceptions, a 
strikingly close coincidence in the amounts required-to produce 100 pounds 
of gross increase throughout the two series of twenty-four pens, and as many 
different dietaries. Some of the exceptions, such as those where a large 
quantity of bran was used, are at once explained by a consideration of thé 
more obvious qualities of that substance; and many of the minor differences 

by that of the different capacities of those portions of the foods which would 
be digestible and available for the purposes of the animal ceconomy; and in 
this way, as we have already noticed when speaking on the first question, we 
must account for the generally larger amount consumed with the barley meal 
in Series 2, than in the comparable cases with the Indian corn in Series 1. 

Looking to pens 1 and 2 of Series 1, where the food consisted chiefly of 
the highly nitrogenous Leguminous seeds, we have comparatively very small 
amounts of non-nitrogenous substance required to produce a given amount 
of increase; a result which at first sight appears to lead to conclusions 
opposite to those from the experiments as a whole. If we look down the 
column of total organic substance, however, we observe that the amounts 
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of it in the second section of Series i, where the Indian corn predomi- 
nated, and where the nitrogenous constituents consumed were only about 
half as great as in the pens | and 2, are generally as small, or even smaller, 
than in these two pens. It is not, then, that there was in reality a very great 
productiveness in gross increase from a given amount of food in these two 
pens, but rather only that with the large supply of available nitrogenous con- 
stituents in the Leguminous seeds, a certain amount of the non-nitrogenous 
constituents have been substituted by it. It was observed, too, that although 

all the pigs were very fut, excepting the few with an excessive allowance of 
bran, yet those apparently grew more, where, with no deficiency of other 
matters, the nitrogenous constituents were very liberally supplied. Hence 
the gross increase obtained might be somewhat more nitrogenous with the 
large supply of nitrogenous food; but it would in that case, according to 
some experiments of our own, contain a larger proportion of water, and less 
of solid matter, than where more fat had been produced. 

But, with the very great regularity of non-nitrogenous equivalent con- 
sumed throughout this large series of pig experiments ¢o produce a given 
amount of inerease, we have, in the column of total nitrogenous substance, 

on the other hand, a difference in the amounts required, in the proportion of 
from one to two, or three, or even more; though, since all the foods used in 
these experiments were ripened vegetable products, a very trifling error, if 
any, can arise from representing, in all cases, the whole of the nitrogen as 
existing as proteine compounds. And, there is throughout, a generally 
larger amount of total organic substance required to yield a given amount of 
gross increase, the larger the proportion in that substance of the nitrogenous 
constituents. 

It is seen, as has been already noticed, that where the amount of nitrogen 
consumed in these pig experiments to produce a given amount of gross in- 
crease is comparatively large, it is where a large proportion of the Legumi- 
nous seeds have been employed. Some writers who have taken the per-cent- 
age of nitrogenous compounds as the measure of feeding value, have recog- 
nised, and endeavoured to explain in various ways, the fact that the records 
of practical feeding experiments do not award to the Leguminous seeds a 
feeding value in proportion to their richness in nitrogen ; and they have con- 
cluded, that it is the accepted indications of the practical experiments, and 
not the theoretical conclusiens, that are at fault. Thus, it has been objected | 
against the teachings of such experiments, that the variations in the compo- 
sition of the same description of food used in different cases has not been 
determined ; that the test has been the gross increase or loss in weight; that 
the increase may be only fat formed from starch, &c.; that the loss in weight, 
if any, may be the result of activity, and not of defective dict; that the food 
in the different cases has been employed in different states, that is, coarse or 
fine, raw or prepared; that the animals have been variously cireumstanced as 
to temperature, exposure and activity; that individual animals have very 
various tendencies to increase, and so on. Now we believe that not one of all 
these objections can vitiate the comparisons which we have made, unless, in- 
deed, in some degree, the one which refers to the difficulty of determining 
whether the gross increase obtained be composed chiefly of fat formed from 
the starch and oily series of compounds ; or whether of flesh from the nitro- 
genous ones. We believe, indeed, from the many direct experiments which we 
have made, that in reality, the composition of our domestic animals generally, 
but especially that of the gross increase of the so-called “ fattening” animals, 
consists of a much larger proportion of fat than is usually supposed. We 
have instituted very extensive and laborious investigations in regard to this 
point, the details, or even the general results of which must be reserved for 
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some future occasion; before closing this paper, however, we propose to 
call attention to a mere summary statement of one of these experiments. 
But, apart from the considerations involved in the question of the varying 
composition of increase, or from the fact that our own feeding experiments 
(vhich, so far as we are aware, are the largest comparable series bearing upon 

the point) afford testimony in the same direction, we think there is evidence 
of another kind of the probable correctness of the decisions of practical ex- 
periments which have thus been objected to. Thus the comparative prices 
of the Leguminous seeds and the Cereal grains, may be taken as a pretty safe 
condemnation of the measurement of feeding value according to their per- 
centage of nitrogenous constituents. In matters of this kind, indeed, espe- 
cially when staple and generally used articles of food are concerned, the 
market is one of our shrewdest judges, as we shall presently endeavour a 
little further to illustrate. 

Whilst speaking of the comparative feeding values of the Leguminous seeds 
and the Cereal grains, we may casually allude to some other considerations 
of much interest bearing upon this question, which, however, we cannot in 
any degree adequately discuss in this place. 

As a general rule, it may be said, that weight for weight, the Leguminous 
seeds contain about twice as much of the nitrogenous constituents as the 
Cereal grains. We have elsewhere shown, that in a Leguminous crop, under 
equal circumstances of soil and season, an acre of land will frequently yield 
twice or thrice as much of nitrogenous constituents as in a Cereal grain ; and 
again, that in the latter an inerease of produce is not obtained except at the 
cost of more nitrogen in the manure than is contained in that increase. How 
is it, we would ask, if this be the case, and if really these foods are valuable 
in proportion to their richness in nitrogenous constituents, that according to 
the usual state of the market, we can obtain, for a given sum, about twice as 
much nitrogenous substance in the Leguminous seeds as in the Cereal grain ; 
or how is it, on the other hand, that the Leguminous crop does not, much 
more than is in fact the case, supersede the Cereal grain in the field, the feeding 
shed, or even on the table? We have, it is true, much yet to learn of those 
minor differences of composition to which is due the greater or less adapta- 
tion to the instinctive wants of the system of the various constituents of which 
our staple articles of food are made up, but we think that in no considerations 
of this kind could we seek an adequate solution of our question, On the 
other hand, we believe that in the Leguminous seeds the due proportion of 
the non-nitrogenous to the nitrogenous constituents is not observed. It is 
obvious, if this be the case, that in the use of the Leguminous seeds, instead 
of the Cereal grains, more than was requisite of nitrogen would be taken into 
the system before the adequate supply were attained of the non-nitrogenous or 
respiratory materials ; nor, as the markets go, would the relative prices of these 
seeds and grains be found to interfere with a somewhat lavish use and expen- 
diture of nitrogen in the former. 

In the facts which are here briefly stated, we have surely very curious and 
interesting matter for reflection ; and we have brought to our view a striking 
instance of the mutual adaptations which are everywhere traceable in the 
practical operation of natural laws. Thus, then, we have said, that under 
given circumstances, the Leguminous crop will give a much larger acreage 
yield of nitrogen than the Cereal grain; and that an inerease of produce of 
the latter is not obtained except at the cost of more nitrogen in the manure 
than is obtained in this increased produce ; whilst in point of fact, in the or- 
dinary practice of rotation in this country, the growth of the Leguminous corn 
or fodder crop, with its large per-centage and actual amount of nitrogen, is 
itself frequently either the direct or indirect source of the nitrogenous ma- 
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nure by which the increased Cereal is obtained; and again, this Cereal, ob- 
tained at the cost of, but with its lessened produce of nitrogen, is found in 
practice to be of equal, or of a more highly feeding value than the more 
highly nitrogenized Leguminous product which perhaps has been expended 
to produce it. It would thus appear, therefore, that the demands of the re- 
spiratory function which again, more than any other, regulate the consump- 
tion of food, would, in point of fact, not be satisfied in the use of the Legu- 
minous diet unless by a consumption or expenditure of an amount of nitrogen 
beyond that which the due balance of the constituents of food would seem 
to require ; whilst on the other hand, in the use of the Cereal grain, its better 
proportion of respiratory to nitrogenous constituents has only been attained 
by the sacrifice of nitrogen expended in its growth. It would seem, there- 
fore, that whether we would seek our supplies of respiratory food in the 
direct use of the highly nitrogenized Leguminous seeds, or in the better ba- 
lanced diet of the Cereal grains, in either case the end is attained only at the 
cost or expenditure of nitrogen; in the one case, by the consumption of a 
larger amount of it in the food than the due balance of constituents would 
seem to require, whilst in the other this due balance has not been attained 
without a loss of nitrogen during growth. ‘The claims of health and na- 
tural instinct generally leave little doubt which alternative should be adopted, 
in the case of human food at least; and it becomes us, therefore, to investi- 
gate and understand the practical bearings of these curious and interesting 
facts; for upon the principles they involve depend much for their success 

. those fundamental practices of the farm,—the feeding of our stock, for their 
double products of meat and manure, and the adaptation of our rotations. 

It would appear, then, from our experiments, that taking our current food- 
stuffs as we find them} it is their supply of the noz-nitrogenous, rather than of 
their nitrogenous constituents, which guides both the amount of food consumed, 
and of increase produced, by a fattening animal. When we consider the na- 
ture of the respiratory process, and the large share which its demands must 
necessarily have upon the consumption of food, it can scarcely appear sur- 
prising that consumption, at least, should be chiefly regulated by the supply 
in the food of compounds rich in carbon and hydrogen, rather than nitrogen. 
That the amount of inerease produced should also bear a closer relationship 
to the supply of these constituents than to that of the latter, does not perhaps 
at first sight seem so obvious, especially if we supposed, as some writers on 
this subject have done, that the amount of nitrogen in the current food of 
man and other animals was frequently insufficient to supply the amount re- 
quired for the production or restoration of the nitrogenous products of the 
animal organism. We believe, however, that a closer examination of the 
facts would show that this exceedingly rarely happens; and we think, more- 
over, as we have already intimated, that in fact, that portion of nitrogen which 
is stored up in the «nerease of a growing, and especially of a “fattening ” animal, 
is much less than is usually supposed. We cannot in any degree adequately 
discuss this question in this place; but when maintaining a greater relative 
importance of the mon-nitrogénous constituents of food than is usually ac- 

_ corded to them, it seems somewhat pertinent briefly to adduce some evidence 
in confirmation of our conclusions on this point. 
We propose, therefore, to give a very brief summary of one of our expe- 

riments, in which pigs were the subjects, which was undertaken chiefly for 
the purpose of ascertaining the composition of the increase of the fattening 
animal; but to obtain also, some clear evidence in reference to the much- 
debated question, whether or not more fatty matter is stored up in the 
animal, than is contained, as such, in its food. 
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Taking first the question of the composition of the increase, we have in the 
following table a summary statement of the composition of the foods: em- 
ployed in the experiment referred to; and also of the pigs themselves, both 
in the store, and in the fat condition; as well as that of the zrerease in weight 
during the fattening process, as deduced by calculation. 

Table VIII. 

Summary of the Per-centage Composition of the Foods employed—of the 
Store Pig, and of the Fat Pig—and also of the Increase in Live Weight of 
the latter. 

Dry Matter. Mineral Matter (Ash), Nitrogen, FattyMatter(by zether). 

mocnetnns Inclusive |Organic} In Fresh | In Dry | In Fresh | In Dry ] In Fresh | In Dry 
of Ash. only, {Substance. |Substance. |Substance. |Substance. {Substance. |Substance. 

Egyptian Beans.) 87°8 8453} 3274 6°73 4-214 4:80 2°26 2:58 
Lentils} 86°96 | 82:03] 4:926 5°66 4:487 516 2-23 2°56 

Foreign Barley...) 81:86 | 79:72} 2140 2-61 1-834 2:24 2°34 2:86 
BEADS dita, codes Se 85:08 | 78:67} 6-408 7:53 2-620 3°08 4:98 5°85 

Store or Lean Pig! 39°70 | 37:03] 2°67 673 2:20 5°54 23°32 | 58°74 
Fatebip ests. cat 54-74 | 53-091 1-65 301 1-75 3:19 | 42:20 | 77:09 

_— | | 7 FE 

Increase in : ce ' : j : ' ‘ 

Live Weight 71:83 | 71:39} 0436 | 0°61 1:33 1:85 } 63-44 88 32 

We may briefly explain, that, for the purposes of this experiment, two pigs 
were selected resembling each other as nearly as possible both in weight and 
in every other respect. One of these was killed at once, and its composition 
determined by methods which we shall fully describe on some future occasion. 
The other pig, after it had been put up to fatten for a period of eight weeks 
upon weighed quantities of the foods, the composition of which is given in 
the upper lines of the table, and its zzerease in weight determined, was also 
killed, and submitted to the same methods of preparation and analysis as the 
former one. ‘The composition of the two pigs—the one in the store and the 
other in the fat condition—thus being ascertained, that of the imerease in 
weight was, as will be readily understood, simply a matter of calculation. 
We learn from this table (VIII.), that rather less than 40 per cent. of 

the Store or Lean Pig was dry substance ; of which about 22rds were mineral 
matter. Of the remaining 37 per cent. of dry substance, 2°2 were nitrogen, 
equal to about 14 only of proteine compounds. There is, however, of abso- 
lute or dry fat in this Store or Lean Pig, about 233 per cent.; or nearly twice 
as much as of dry nitrogenous compounds. 

In the Fat Pig, on the other hand, there is about 55, instead of about 40 
per cent. of dry substance; of which only 12rds, instead of 22rds, are mineral 
matter. Of the remaining 53 per cent. of dry substance, only 1°75, instead 
of 22, is nitrogen; and this is equal, upon the entire animal, to only 11, 
instead of 14 per cent. of proteine compounds. We have, however, of fat, 
instead of 232 per cent., about 42% per cent. in this Fat Pig, or nearly double 
as much as in the Lean one; and nearly four times as much as of dry 
nitrogenous compounds. 

With then only about 14 per cent. of nitrogenous substance in the Lean 
Pig, and nearly twice as much fat, we have, in the fattening process, con- 
ducted only for a few weeks, the per-centage of mineral matter, reduced by 
about one-third, and that of the nitrogenous substances by about one-fourth ; 
that of the fat, on the other hand, which in the Store Pig even, was in so 
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much the larger proportion, is nearly doubled in the Fat one. ‘Thus, the 
increase in weight during the fattening process was found to contain as much 
as 72 per cent. of dry substance, of which only 0-436 is mineral matter, and 
only 1°33 nitrogen, equal to about 8} of proteine or gelatinous compounds. 
There is, however, about 632 per cent. of fat, or nearly eight times as much 
as of dry nitrogenous compounds. Indeed, it is seen in the table, that 88 

per cent., or about eight-ninths of the entire dry increase of this Fat Pig, was 
pure fat. 

M. Boussingault, in his ‘ Rural Economy,’ estimates that the Ox, the 
Sheep, and the Pig, contain from 33 to 4 per cent. of nitrogen; and more 
recently in his paper on the Formation of Fat in the Animal Body (Anz. de 
Chémie, vol. xiv. p. 444), he supposes 4 as the probable per-centage in the 
Pig. He also states (Rural Economy), that M. Payen estimates the increase 
of the fattening pig to contain about 16 per cent. of nitrogenous compounds, 
equal to about 25 per cent. of nitrogen. [t will be observed, however, that 
only about half of these amounts of nitrogen were found in the direct expe- 
riments of our own which we have quoted; and it should at the same time 
be remarked, that the Fat Pig in our experiment was by no means so fat as 
is usual, at least in this country. 

It is doubtless true, that other animals, as fed for the butcher, will generally 
contain more flesh and less fat than the pig. In a very fat sheep, however, 
fed for Christmas, and which was indeed too fat, we found a larger per- 
centage of fat, and as little nitrogenous substance, as in the moderately fat 
pig, whose composition has been given above. Among our experiments on 
this subject, it was only in the case of a lean ox, that we found the nitrogen 
to exceed 24 per cent. of the entire animal; whilst in all the cases of store 
or lean animals, the per-centage of dry fat was much greater than that of the 
dry nitrogenous compounds. 

The fact that fat is in so mucha larger proportion than lean in the animals 
fed for the butcher, would seem not only to be consistent with the results of 
our experiments as to the great influence of the non-nitrogenous constituents 
of the food of these animals in the production of increase during the fattening 
process—but it indicates also the predominance of this non-nitrogenous cha- 
racter in that description of human food (buteher’s meat), which is generally 
spoken of as the most nitrogenous, and therefore the most nutritive. 

That the fatty matter of the food is not the only source of the fat stored 
up in the body of the fattening animal, is illustrated by a further consi- 
deration of the circumstances and results of this same experiment with pigs. 
Thus, in the following table are shown the amounts of Gross Dry Sub- 
stance—of Mineral Matter—of Dry Organic Matter—of Total Non-nitro- 
genous constituents—of Nitrogenous constituents—and of fatty matter, stored 
up in the Fat Pig, for 100 lbs. of each of them consumed as food. 

Table IX. 

Showing the proportion of certain constituents stored up in the Fattening Pig 
for 100 of each of them consumed as food. 

: ;Consumed | Stored up | Expired, 
Constituents. as in the | Perspired, 

Food, Animal, |or Voided. 

Gross dry substance ......... | 100 | 15:04 84:96 
Mineral matter ............... ; 100 | 219 | 97°81 
Total dry organic matter...... 100 15°59 84-41 
Non-nitrogenous constituents) 100 17-74 82-26 
Nitrogenous constituents +» 100 8°35 91-65 
Fatty matter ......., ssoaent «| 100 407-00 
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It may be observed, that in the case of the experiment with this single pig, 
the amounts of nitrogenous and non-nitrogenous constituents required to 
produce a given amount of increase—though nearly the same as the averages 
of the 24 pens, as given at the foot of Table VII.—were greater, than in many 
of the cases with the better foods. Hence, the quantities of the various con- 
stituents, represented in Table IX. as stored up in this pig for 100 of each of 
them consumed, are less than they would be in many of the other experi- 
ments, We believe, however, that the figures in the Table (IX.) may be trusted 
in their general indications; and attention may therefore be called in passing 
to the fact, that for 100 of each consumed, there is of the total dry substance 
little more than 15 stored up in the animal; of the mineral matter, little 
more than 2 per cent.; and of the nitrogenous constituents, about 83rd per 
cent. 

Again, a glance at the Table shows how very much Jarger is that propor- 
tion of every constituent of the food—excepting fatty matter—which was 
expired, perspired or voided, 7. e. which was expended in merely keeping in 
working order the living mechanism, than that which is stored up in the 
animal as increase. Of fat, however, it appears that there was nearly four 
times as much stored up in the animal, as there was of fatty matter ready 
formed in the food. There was then, in this experiment, a considerable 
formation of fat in the animal body. : 

As is seen in the Table (IX.), for every 100 lbs. of gross dry substance 
consumed as food, only about 15 lbs. were stored up in the animal; and about 
85 lbs. expired, perspired or voided. It may be convenient here to show in a 
tabular form, the composition of this 15°04 of total dry increase obtained by 
the consumption of 100 of total dry matter as food. 

Table X. 

Mineral. matter .c.scsssseeeesssecess 0:09 
Nitrogenous substance ............ 1-67 
Non-nitrogenous substance (fat)| 18°28 

Total AnGrease ws ee sesh ts 15:04 
Expired, perspired or voided ... 61°96 

_ 

Total dry matter consumed ,..... 100-00 

It must not be concluded, however, that only 15 per cent. of the dry sub- 
stance of the food was employed in the production of the 15 parts stored up 
in the fat pig. Thus, in Table X. we see, that, of the 15°04 of gross dry 
increase produced from 100 of gross dry food consumed, 13°3 were fat; and 
from Table LX. we learn, that only one-fourth of this fat could have been 
derived from fatty matter already formed in the food. As then only one- 
fourth, or about 3°3 parts of the 13°3 of pure fat, was already formed in the 
food, about 10 parts out of the 15 of dry animal substance produced, would 
be fat formed in the body from some other constituents. We may perhaps 
safely reckon, that at least 25 parts of starch, or the other non-nitrogenous 
compounds of food, would be required for the formation of one part of fat. 
It is true, that less than 24 of starch, &c. would contain all the constituents 
of one part of fat; but when we consider, that in the conversion of the 
starch series of compounds into fat a large quantity of oxygen is eliminated, 
which we may assume would not leave the body except in combination with 
matters that would otherwise serve the respiratory process, it would seem 
probable, that more than 25 parts of other constituents of food would be ex- 
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pended in the direct production in the animal body of one part of fat. At 
any rate, we are safe in assuming this amount for our present purpose, in the 
absence of more exact knowledge than is at command on the nature of the 
intermediate changes to which the constituents of food are subject in their 
passage through the body. If, then, we suppose, that the starch series—rather 
than the proteine compounds—of the food, served for the formation of the 
fat in the animal body, it follows, that about 25 parts of these were expended 
in the formation of the 10 parts of produced fat. If now we add to this 
amount of the non-nitrogenous constituents of the food not fat, the 34rd parts 

which were fatty matter already formed, and also the 12rds of the increase 
which was not fat, it would appear, that at least $0 parts of the 100 of dry 
substance consumed, must have been directly employed in the production of 
the 15 only of dry animal increase. It is obvious, too, from the nature of the 
chemical change by which fat would be formed from the starch series of 
compounds, that the extra 15 of the 30 parts of the dry substance of the 
food, which were expended in the direct production of the 15 of dry increase, 
would not serve any useful purpose in the respiratory process of the fattening 
animal. And, unless indeed, we were to assume—that in the more direct use 
of the starch series of compounds as respiratory matter, their oxygen was 
eliminated only in combination with respiratory material—and that when em- 
ployed in the production of faé it was not so—it would appear, that not only 
must this produced fat have been obtained at the cost of respiratory material 
expended by the fattening animal which produced it—but that it is, at any 
rate, not in the amount of respiratory material thus obtained, that there can 
be any gain in this conversion by the fattening animal of a given amount of 
compounds of dower respiratory and fat-forming capacity, into fat to serve 
as human food, of which it is the most concentrated of the respiratory con- 
stituents. 

If, then, as we have seen, so large a proportion as nearly 3rd of the dry 
substance of the food of the fattening pig may be employed in the direct 
production of increase—and we have reason to suppose that frequently more 
than this is so employed—we think that the deviations from uniformity in the 
amounts of non-nitrogenous constituents consumed by a given weight of 
animal, within a given time, as shown in our tables, will be admitted to be 

even less than might have been expected in so extensive and varied a series 
of experiments—and to be, by no means such, as to raise any question as to 
whether or not, it was the supplies of the respiratory and fat-forming, rather 
than the flesh-forming constituents of the foods, which determined the 
amounts consumed. 

But to recur to the question of the formation of fat in the animal body. 
We believe that such a formation, even to a considerable, and practically 
important extent, is demonstrated by the results of the experiments with pigs 
last given; and there is every reason to believe, that it is the starch and other 
non-nitrogenous constituents of the food that contribute mainly, if not en- 
tirely, to this formation. 

At one time MM. Dumas and Boussingault maintained that the formation 
of fat in the animal body was improbable; and others have done so more re- 
cently. Since that time, however, both M. Boussingault and M. Persoz have 
instituted direct experiments in reference to this question. In the course of 
these experiments they found a decided formation of fat; and most probably 
from the starch series of compounds. 

M. Boussingault made numerous experiments of a somewhat artificial kind 
with ducks ; from which it appeared, that fat might be formed in the body 
from other non-nitrogenous constituents of food, and probably from nitroge- 
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nous compounds also. He also experimented with pigs, in a manner somewhat 
similar to that adopted by ourselves; and it is a curious circumstance, that 
his store, or lean pig, contained almost identically the same per-centage of 
fat as our own. ‘The foods he employed were, however, far inferior in fatten- 

ing quality. Hence, though his experiments extended over a much longer 
period of time, the per-centage of fat in his fat pig was scarcely 5 per cent. 
higher than in his lean one; whilst almost the whole of this izereased fat had 
been supplied by fatty matter in the food. It was indeed mainly upon a 
calculation of the fat which had been supplied in the food of the store pig, 
that he found the evidence of the formation of fat in his experiments with 
pigs. M. Boussingault is disposed to believe, that the nitrogenous con- 
stituents of food probably have some considerable influence in the formation 
of fat in the animal body. We have ourselves called attention to the fact, 
that a large supply of the nitrogenous constituents of the food would seem 
to replace a relative deficiency of other constituents. The amount of increase 
is found, however, to bear a rapidly decreasing ratio to the amount of nitrogen 
in the food when this exceeds a somewhat narrow limit ; whilst the composition 
of such increase would appear to contain a less proportion of fat. Whether 
therefore any effect of an excess of nitrogenous compounds in the produc- 
tion of increase be due merely to the amounts they contain of certain non- 
nitrogenous elements, or to the influence of the nitrogenous compounds them- 
selves as such, in increasing the activity of some of the vital processes, and thus 
aiding the production of fat, or whether any increase due to the nitrogenous 
constituents in the food is more generally not fat at all, may be considered 
to be an open question. 

In the experiments made by M. Persoz, geese were the animals he operated 
upon, and maize the food employed. He found a decided formation of fat; 
and apparently from the starch series of compounds. 

We repeat, then, that we believe that the formation of fat in the animal 
body, even to a considerable and practically important extent, and most 
probably from the starch series of compounds, may now be considered to be 
clearly proved. It would appear, therefore, that the theoretical opinions of 
Baron Liebig on this point are fully borne out. 

We have thus far only alluded to the feeding of fattening animals ; and we 
think that the results which have been brought forward clearly indicate, that 
with them at least, as our current food-stuffs go, both the amount consumed, 

and the inerease produced, are regulated more by the supplies of the more 
peculiarly respiratory and fat-forming constituents, than of the flesh-forming 
or nitrogenous ones. We have, however, calculated many human dietaries ; 

and this branch of the subject we hope to enter upon more fully on some future 
occasion. ° We may, however, remark in passing, that from the results of this 
inquiry, as well as from a consideration of the management of the animal 
body undergoing somewhat excessive labour, as for instance, the hunting 
horse, the racer, the cab-horse, and the fox-hound, and also pugilists and 
runners, we are led to believe, that in the cases, at least of ordinary exercise 
of force, the exigences of the respiratory system keep pace more nearly with 
the demand for nitrogenous constituents of food than is usually supposed ; 
and in fact, that the exigences of the animal body are much more correctly 
stated in the following sentences by Professor Liebig, than in those wherein 
he has attached so much more of importance to the amounts of the nitro- 
genous constituents, as the measure of the comparative value of foods. 

At page 314 of the 3rd edition of his Chemical Letters, he says :— 
««* * * Tt is evident that the amount of nourishment required by an animal 
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for its support must be in a direct ratio with the quantity of oxygen taken 
into its system.” 

And again at page 322 :— 
“ But the waste of matter, or the force exerted, always stands in a certain 

relation to the consumption of oxygen in respiration; and the quantity of 
oxygen taken up in a given time determines in all seasons, and in all climates, 
the amount of food necessary to restore the equilibrium.” 

A somewhat concentrated supply of nitrogen does, however, in some cases, 
seem to be required when the system is overtaxed; as for instance, when 
day by day, more labour is demanded of the animal body than it is compe- 
tent without deterioration to keep up; and perhaps also, in the human body, 
when under excitement or excessive mental exercise. It must be remembered, 
however, that it is in butcher’s meat, to which is attributed such high flesh- 
forming capacity, that we have also, in the fat which it contains, a large pro- 
portion of respiratory material of the most concentrated kind. It is found 
too, that of the dry substance of the egg, 40 per cent. is pure fat. 
A consideration of the habits of those of the labouring classes who are 

under- rather than over-fed, will show, that they first have recourse to fat 
meat, such as pork, rather than to those which are leaner and more nitroge- 
nous; thus perhaps indicating, that the first instinctive call is for an increase 
of the respiratory constituents of food. It cannot be doubted, however, that 
the higher classes do consume a larger proportion of the leaner meats ; 
though it is probable, as we have said, that even with these as well as pork, 
more fat, possessing a higher respiratory capacity than any other constituent 
of food, is taken into the system than is generally imagined. Fat and butter, 
indeed, may be said to have about twice and a half the respiratory capacity 
of starch, sugar, &c. It should be remembered, too, that the classes which 
consume most of the leaner meats, are also those which consume the most 
butter, sugar, and in many cases, alcoholic drinks also. 

It is further worthy of remark, that wherever labour is expended in the 
manufacture of staple articles of food, it has generally for its object the con- 
centration of the non-nitrogenous, or more peculiarly respiratory constituents. 
Sugar, butter, and alcoholic drinks are notable instances of this. Cheese, 
which at first sight might appear an exception, is in reality not so; for those 
cheeses which bring the highest price are always those which contain the 
most butter; whilst butter itself is always dearer than cheese. 

In conclusion, it must by no means be understood that we would in any 
way depreciate the value of even a somewhat liberal amount of nitrogen in 
food. We believe, however, that on the current views too high a relative 
importance is attached to it; and that it would conduce to further progress 
in this most important field of inquiry if the prevailing opinions on the sub- 
ject were somewhat modified. 
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NOTICES AND ABSTRACTS 

OF 

MISCELLANEOUS COMMUNICATIONS TO THE SECTIONS. 

MATHEMATICS AND PHYSICS. 

MATHEMATICS. 

Tue Rev. Dr. Bryce gave an Account of a Treatise on Arithmetic in the Chinese 
Language, by the Rev. Dr. Moncrierr, late of St. Paul’s College, Hong Kong. 

The Chinese have for ages had a character (called Ling) corresponding in part to 
our zero, but used by them only to fill a vacant place, not to give local value. Thus 
they came one step nearer the Arabic notation than the Greeks did. One step how- 
ever remained, which Dr. Moncrieff has taken. The Jesuit missionaries to China 
had printed Vlacq’s Logarithmic Tables in a simplified character, and it has been 
said that a copy of their work was presented to the Royal Society about the year 
1750. Dr. Moncrieff’s letter requesting him to make the present communication, 
had only reached Dr. Bryce on the first day after the present meeting ; and having 
been pretty constant in his attendance on the Sections, he had not had time to 
investigate the matter particularly: however, he had examined all the records of the 
Royal Society within his reach, but could find no notice of the work of those reverend 
gentlemen. He was therefore unable to say whether they had attempted to introduce 
the admirable device of local value, which is the distinctive characteristic of the Arabic 
notation. If they had, Dr. Moncrieff evidently knew nothing of their having done 
s0; which is not wonderful, inasmuch as Dr. Peacock, in his learned and elaborate 
history of the science (Encyclopedia Metropolitana), makes no mention of their 
work, from which we may infer that it was unknown even to him. At all events, 
Dr. Moncrieff found the actual arithmetic of China in the same clumsy condition 
in which it has been for ages, their notation quite unfit for making calculations on 
paper as we do, in consequence of which they were obliged to perform all arithme- 
tical operations on the Abacus*. 

Finding the circle used for another purpose in the written language of China, Dr. 
Moncrieff used a triangle for his ling or zero, and employed it to convert the cha- 
racters representing simple units, into symbols for tens, hundreds, &c., exactly as in 
the Arabic notation. He also introduced our marks of addition, subtraction, mul- 
tiplication, division, involution, evolution, &c., modifying some of them to distinguish 
them from characters already in use for other purposes. 

The work comprises the common rules,—fractions, common and decimal,—invo- 
lution and evolution ; in short, the general scientific principles of arithmetic. He 

_ * Two different figures of the Chinese Abacus are given in the Phil. Trans. for 1686, and 
in Du Halde’s History of China. 
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did not attempt a commercial arithmetic, as that would have required a fuller know- 

ledge of their weights, measures, &c. than he found it convenient to acquire ; but 

as these are all decimal, it will be easy for any one to do what remains. His main 

object was to make arithmetic an instrument of that intellectual culture, which, in 

common with all missionaries, he deemed of so much importance. With this view 

he has given the reasons of all the rules, except that for finding the greatest common 

measure of two numbers. and that of Mr. Horner for extracting any root of a number, 

which are obviously too difficult for the pupils for whom his book was intended. 

Dr. Moncrieff’s attempt has already had such a measure of success as to encourage 

a hope that the stream of Eufopeah improvement may, with less difficulty than we 

have hitherto supposed, be made to flow into the stagnant waters of Chinese science 

and literature. 

On Criteria for real and imaginary Roots of Biquadratie Equations. 
By W. GarTLANnD. 

This is an extension and simplification of Sturm’s method, but does not admit of 
being given in an abstract. 

On Biquaternions. By Sir Wit11AM R. Hamittoy, LL.D. M.R.LA. 

The author briefly explained the term which he had been obliged to introduce into 
this new system ; showed the simplicity and the reasons for the leading operations 
in it; and by a few very simple experiments on the rotation of planes round axes 
inclined to each other, explained the simple interpretation of some of those results 
which appeared at first to be inconsistent with the principles of the ordinary analysis. 

i = é 

On the Gradient of Density in saturated Vapours, and its Development as a 
Physical Relation between Bodies of definite Chemical Constitution. By 
J. J. WATERSTON. 

_ The object of the present communication was to give a short notice of certain de- 
velopments of a general law of density in saturated vapouts, which the author had 
lately, in a paper laid before the Royal Society, collected evidence from observation 
to support. Density is, by him, taken to signify, not specific gravity, but the quotient 
of the pressure of the vapour by its temperature, reckoned from the zero of gaseous 
tension; the standard of temperature being that of the air-thermometer. The 
general law is, that the temperature and sixth root of the density of a saturated 
vapour form the co-ordinates of a straight line. In other words, at the same tem- 
perature, or at the same interval of temperature, any two vapours in contact with 
their generating liquids, have densities that are either equal, or that have a constant 
proportion to each other. The author gave diagrams illustrative of the application 
of this law to several vapours. The point of convergence of the right lines he calls 
nodes. He gave twenty-four distinct examples of its application to steam, alcohol, 
wether, and several other vapours, laid down the formule by which the computations 
could be conducted, and pointed out the method of determining the value of the 
constants. 

Lieut, Heat, Evectricity, MAGNETISM. 

Notice of a Tree struck by Lightning in Clandeboye Park. 
By Sir DAvip Brewster, A.A, D.CL., PRS. & ViPRS, Edinb. 

During one of the thunder-storms which passed over the county of Down in August 
last, a birch-tree of considerable magnitude was struck by lightning. The tree stood 
in a thick mass of wood, and was not the tallest of the group. The lightning-bolt 
struck it laterally about 15 feet above the ground, exactly at the cleft where the two 
principal branches of the tree rose from the trunk. A large part of the bark and a 
piece of the solid wood were driven to some distance, and the electric fluid passed 
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down the trunk into the ground, splitting the tree in two by a rent throughout the 
whole of its thickness. Lord Dufferin was so good as to have the tree cut down 
for examination. From a section of the upper branches it was obvious that the 
lightning had not entered at the top and passed through the branches into the trunk. 
Several workmen, indeed, in the neighbourhood saw the lightning-bolt moving hori- 
zontally before it struck the tree, .a fact entirely confirmed by the effect which it 
produced. The force of the bolt must have been great, as it was expended in tears 
ing off the piece of the trunk already mentioned, and in rending the tree in two, 
without separating the two halves. 

The track of the lightning was marked, from its point of entrance to its passage 
into the earth, by a darkish brown band, about 2 or 3 inches broad. A portion ot 
the wood thus marked will be sent by Lord Dufferin to Dr. Andrews, who will 
ascertain if the colouring matter contains any of those mineral substances which 
M. Fusinieri, an Italian philosopher, has found to exist in those parts of bodies over 
which lightning has passed. 

The fact contained in this notice, that an object may be struck by lightning in a 
locality where there are numerous conducting points more elevated than itself, shows 
that a lightning-bolt cannot be diverted from its course by conductors, and that 
the protection of a building from this species of meteor can only be effected by con- 
ductors stretching out in all directions. 

Account ofa Case of Vision without Retina. 
By Sit Davin Brewster, KH, D.C.L., F.R.S. § V.P.R.S. Edinb. 
In the course of last summer I met with a gentleman who had a peculiarity or 

vision of a very remarkable kind, and one of which I believe there is no other ex- 
ample. While hunting he fell from his horse, and received such a severe blow upon 
his head as to deprive him entirely of the sight of one eye, and to a great extent of 
the sight of the other. Neither of the eyes had suffered the slightest local injury 
from the blow, and therefore the total blindness in one eye and the partial blindness 
in the other arose from the insensibility of the retina caused by the disorganization 
of the part of the brain more immediately connected with the origin of the optic 
nerves. 

The degree of vision which remained in one eye was such as to enable its pos- 
sessor to recognise any friend at the distance of 400 or 500 yards, or more generally 
speaking, at a considerable distance; but in society he could not recognise his most 
intimate acquaintances. He could see only the nose, the eye, or the mouth of his 
friend; and he was not able to obtain, from the duration of the impression of light, 
and the rapid transference of his eye from one feature to another, such a combina- 
tion of the separate impressions as to give the likeness which they composed. 

_ In order to explain this singular result, I must recall the attention of the Section 
to a notice printed in the Reports of a former meeting of the Association, ‘On the 
Visual Impressions on the Foramen Centrale of the Retina*.’ 

From these facts it is obvious that the limited vision which we have described, 
was performed entirely on the choroid coat and through the foramen centrale of the 
retina. 

In order to ascertain the area of distinct vision, I requested the patient to tell me 
the number of letters he could read distinctly, and found that the angle which these 
letters subtended at the retina was as nearly as could be ascertained about 43 degrees, 
the angle subtended by the foramen as deduced from the previous experiments which 
I have mentioned. 

The use of the RuTINA is to give sensitiveness, and of the cHoro1D, distinctness. 

On the Form of Images produced by Lenses and Mirrors of different sizes. 
By Sir Davin Brewster, K.H., D.C.L., F.R.S., § V.P.RS. Edinb. 

The shape of the images of objects as formed by lenses and mirrors with spherical 
surfaces, has been treated of by various optical writerst ; but I am not aware that 

_* See Reports of the Association for 1848. 
7 Smith’s “ Complete System of Optics,” vol. i. chap. xii. p. 238, and vol. ii. Remarks, p. 83. 
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. any author has treated of the shape of images as affected only by the size of the 
lenses or mirrors by which they are formed. This subject is of fundamental im- 
portance in the new art of Photography, when the images delineated by the solar 
rays are formed by lenses, and sometimes, too, by mirrors of a larger size. 

The images of objects formed upon a plane surface differ from the objects them- 
selves, from many causes which it is unnecessary here to enumerate. The most 
skilful opticians have striven, and to a great extent successfully, to make the most 
perfect lenses for photographic purposes; but the photographer himself has over- 
looked the greatest imperfection to which his art is subject, arising solely from the 
size of the lenses in his camera. 

According to the geometrical principles of perspective, the correct representation 
of any body or object whatever, upon a plane surface, is obtained by drawing lines 
from the point of sight, through every point of the body or object, to that plane. 
As the pupil of the human eye is little more than two-tenths of an inch in diameter, 
we may regard the picture on the retina as a correct representation of external 
objects, in so far, at least, as its correctness depends upon the size of the lens which 
forms the picture. In like manner we may consider the image of objects formed by 
a lens the size of the pupil of the eye as a correct representation of the object. 
Now if in perspective we take a new point of sight two-tenths of an inch distant 

from the first, the perspective representation of the object on a plane will be changed, 
and the magnitude of the change will increase with the distance between the two 
points of sight. In like manner, if we look at an object from two different points, 
which are two-tenths of an inch distant, we shall obtain two views of that object 
equally dissimilar. - 

Following out this principle, let us suppose that a lens four inches square is 
employed to produce upon a plane surface the image of any object, and that the 
size of the pupil of the eye is two-tenths of an inch; then, as there will be several 
hundred areas equal to that of the pupil in the lens, the image given by the lens will 
be a compound image consisting of several hundred perspective views of the object 
taken from several hundred different points of sight, each distant two-tenths of an 
inch from its neighbour, and all those on the margin of the lens distant three inches 
and eight-tenths from those opposite to them. Such a jumble of images cannot, 
under any circumstances, be a true representation of the object. This view of the 
question, as one of perspective, will be more intelligible if we consider the subject 
optically. 

Let LL be either the horizontal or the vertical section of a lens, by means of 
which an image or picture of the object 

Fig. 1, ABCDE is to be taken either on a plane sur- 
face, or suspended in the air, and made visible 
to an eye behind the lens. The solid object 
ABE consists of a cylindrical portion ABDC, 
whose termination AB is a circle, and of a 
conical portion CDE. If we continue the 
lines EC, ED, and CA, DB, they will meet 
the lens in the points c,a,d,b. If we now 
cover all the lens except the central portion 
ab, the image of the object ABE will be 
merely a circle, as shown at ab, fig. 1, because 
not a single ray from the cylindrical surface 

: ABDC, nor from the conical surface CDE, can 
Fig. 2. reach the lens ab. In like manner, if we cover 

all the lens except cd, the image of the ob- 
ay ae "s aa O ject ABE will be, as shown in fig. 2, at cd, 

PD “ its circular termination, and the cylindrical 
~ part of it only being seen, because not a single 

ray from its conical part CDE can fall upon 
the lens cd. But when the whole area LL of the lens is exposed, the whole object 
will be seen suspended in the air, as at LL, fig. 2. 

If the image is received upon a plane surface behind the lens, the cylindrical part’ 
will be represented by a halo or circle of light surrounding the circle ab, and cor- 
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responding in size to the section mn, fiz. 1, of the cone of rays CedD; and the 
conical part CDE will be represented by another halo or circle, round the halo mn, 
and corresponding to the section op of the cone of rays ELL. 

Results demonstrating the truth of these views have been obtained photographi- 
cally by my friend Mr. Buckle of Peterborough, whose beautiful Talbotypes obtained 
a Council Medal at the Great Exhibition. ‘The acting diameter of his lens was 33 
inches, and the effect of the combination of the marginal pictures is most distinctly 
exhibited. 

Let us now apply these results to the photographical pictures of the human bust 
as taken in a camera. The human face and head consist superficially of various 

’ surfaces, some vertical, some horizontal, and many inclined at all angles to the 
axis of the lens by which they are to be represented on a plane surface. A true 
perspective representaticn of the human head placed at AB, will be that which is 
given by a lens ab whose diameter is equal to that of the pupil of the eye, or as 
formed by lines passing from the centre of the pupil to different points of the 
head. From such a portrait, all surfaces, such as AC, BD, EC, ED will be 
excluded ; but if we use the whole lens LL, all these surfaces, and all those of an 
intermediate inclination between AC and EC, BD and DE, will be introduced 
into the portrait. If, for example, LL is a horizontal section of the lens, the right 
hand marginal parts of the lens, between a and L, may introduce into the portrait 
the left eye, or the left ear, or the left side of the nose, and all other parts of a certain 
inclination to the axis; thus enlarging all such parts and widening the picture. If 
LL be a vertical section of the lens, the lower part of the nose, the interior of the 
nostrils, the lower part of the upper lip, and the lower part of the chin will be intro- 
duced into the portrait by the lower marginal parts 6L of the lens; while the top 
of the head, the upper parts of the lip and the eyelids, will be introduced by the 
upper marginal parts aL of the lens. The same is true of all other sections of the 
lens, and a monstrous portrait of the human bust is thus obtained by the photo- 
grapher, the monstrosity increasing with the size of the lens. The nature and 
character of the portrait will thus vary with the superficial form of the lens, which 
may be circular, oval, square, rectangular, triangular, or of any irregular form; and 
in this way remarkable modifications of photographic portraits may be produced 
merely by varying the shape of the lens. 

The amount of the deformity introduced into portraits by a lens three or four inches 
in diameter may be readily estimated by the fact, that when a portrait is taken from 
two points two and a half inches distant, such as those taken as seen by each eye 
separately, the difference between the two is so well marked that it can be pointed 
out by a child. A portrait, therefore, consisting of a combination of portraits as 
seen from every point of a lens three or four inches in diameter, must give a form and 
expression to the human countenance very wide of the truth. 

The hideousness of photographic portraits is universally admitted, and has been 
ascribed to the imperfection of the lenses employed, the unsteadiness of the sitter, 
and the necessary constraint of features and of limb under which he submits to the 
operation. The true cause, modified doubtless by others, is the size of the lens, even 
if the lens is optically perfect. 

The photographer, therefore, who has a genuine interest in the perfection of his 
art, will receive these truths with gratitude; and by accelerating the photographic 
processes, with the aid of more sensitive materials, he will be able to make use of 
lenses of very small aperture, and thus place his art in a higher position than that 
which it has yet attained. The photographer, on the contrary, whose sordid interests 
bribe him to forswear even the truths of science, will continue to deform the youth 
and beauty that may in ignorance repair to his studio, adding scowls and wrinkles 
to the noble forms of manhood, and giving to a fresh and vigorous age the aspects 
of departing or departed life. 

But while small apertures possess such a peculiar advantage as that of giving a 
true perspective representation of the object or scene to be delineated, a small lens ~ 
possesses still greater advantages. In large lenses much light is lost by the absorp- 
tion of rays in passing through a great thickness of glass, and also by reflexion from 
the four or eight surfaces of the achromatic lens or lenses employed. In such lenses, 
too, neither the chromatic nor the spherical aberrations, which increase with the 
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aperture, are completely corrected, and no attempt even is made to remove the 
influence of the secondary spectrum. With small apertures, too, objects, or 
parts of objects, at different distances, will be delineated with nearly the same 
distinctness, and a picture produced as nearly resembling the original as it can be 
made in the present state of practical optics, 

The same observations, with the exception of those which relate to the achromatism 
and the thickness of the refracting medium, are applicable to the images produced 
by mirrors of different sizes. 

On the Stereoscopometer. By A. CLAUDET. 

This was a simple instrument, by which the relative positions of the two cameras 
and the placing of the object could be accurately determined in taking the pictures 
for the binocular stereoscope. 

—_- —__ 

On a Manifold Binocular Camera, By A. CLaupeEt. 

The author exhibited a Double Camera for taking the two stereoscopic Daguerreo- 
types of groups or individuals, and by which four double pictures could be succes- 
sively taken with such rapidity as to be exact representations of the same circum- 
stances. It would be impossible to make all the mechanical arrangements of this 
instrument intelligible without drawings. 

7 

On the Laws of Magnetism and Diamagnetism, in a Letter to Dr, Faraday. 
By Professor Marrevect. 

Pisa, August 15, 1852. 

My pear Farapay,—With much regret, and at the last moment, I am compelled 
to renounce the pleasure of assisting at the Meeting of the British Association and 
of conversing with you and other friends on scientific subjects. I beg you to present 
my cordial thanks to Col. Sabine for the invitation he so kindly sent me. I ask 
your permission to address to you an evtract of my researches on magnetism and 
diamagnetism, which have occupied me for several years: if you think that this 
communication can offer any interest to the members of the Association, you can, if 
you please, read it to the meeting, as I should be glad in any way to prove my 
gratitude to that respectable body. ; 

I have studied, in the first place, the influence of temperature and mechanic action 
on magnetic and diamagnetic substances. Thus, I operated on iron in a state of 
fusion obtained by the flame of oxyhydrogen gas. In this experiment a small iron 
globule is placed in a cavity at the extremity of a horizontal bar of copper wire or 
caustic lime, suspended by a cocoon silk in the magnetic field between the conical 
poles of a very powerful electro-magnet. Iron in a state of fusion, partially oxidated, 
is always attracted by the magnet; the diminution of magnetic attraction produced 
by fusion in iron is immensely great: in one experiment, which I think was suf- 
ficiently exact, I found that attraction became at least 15 million times less, passing 
from the ordinary temperature to the state of fusion. All the compounds of iron, 
and all natural substances containing a portion of metallic iron, suffer a diminution 
by heat; hence it is that the natural or artificial compounds of magnetic and dia- 
magnetic substances, such as certain coals and charcoal, clay, impure metals, gold, 
copper, zine, &c., which are attracted at the ordinary temperature, appear to be 
temporarily repelled when strongly heated. Passing to diamagnetic substances, I 
have found that their repulsive action suffers a very slight diminution by fusion in 
phosphorus and sulphur. But this is not the case with bismuth in fusion, upon 
which I have verified and completed the observation of Pliicker. 

The following experiment is simple, and sure to succeed at the first attempt. Take 
a bar of pure caustic lime and suspend it in the magnetic field in the manner 
deseribed ; when the magnetic power is developed, the bar is repelled ; and when 
the bar is strongly heated, the repulsion is certainly not less great. Touching lightly 
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the small cavity in the bar of lime with a piece of paper besmeared with oxide of 
iron, one can easily arrange so that the bar is attracted; and when the quantity of 
oxide is sufficient, the bar continues to be attracted even when strongly heated, 
Fill the cavity with bismuth, 1 gramme, for instance, and the bar will be again 
repelled when the magnetism is developed. But if, before passing the current, the 
bismuth is fused, the bar will be attracted, and will attach itself to the extremity of 
the pole when the magnetism is produced. At the instant that the bismuth becomes 
solid, the bar detaches itself abruptly from the pole, and the diamagnetic repulsion 
of the bismuth prevails. 

It now remained for me to ascertain whether bismuth in a state of fusion was 
indifferent to magnetic action, or whether, on the contrary, it became magnetic, 
For this purpose, I measured by the number of oscillations the diamagnetic force of 
a cylinder of bismuth contained in a corresponding cavity formed in a bar of lime 
suspended by a glass hook to a cocoon silk. Operating with the necessary pre- 
cautions, which are too long to be described here, I have found that the bar of lime, 
with its cylinder of bismuth in a state of fusion, made the same number of oscilla- 
tions as when without bismuth. The lime being constantly diamagnetic, this might 
have masked the change of the bismuth transformed into a magnetic body by fusion. 
I therefore suspended between the poles of the electro-magnet a bar of lime, formed 
somewhat like a salt-spoon, in order to increase greatly the quantity of bismuth in 
fusion compared with that of the lime. In one experiment I employed as much as 57 
grammes of fused bismuth, and nevertheless the repulsion continued. Thus, then, the 
diamagnetic power of bismuth diminishes suddenly at the point of fusion, and during 
the state of fusion the bismuth remains indifferent, without being apparently changed 
into a magnetic body. 

I have studied the influence of mechanic action on diamagnetism. By means of 
a copper box provided with a screw, I was able to compress a pure bismuth cylinder, 
3 millims. in diameter and 34 millims. in length, so as to reduce it to 28 millims. 
I then made two cylinders of bismuth precisely of the same dimensions, the one 
compressed, the other in its natural state, and I found that the compressed cylinder 
had a diamagnetic power distinctly superior to that of natural bismuth. I think it 
advisable here to call your attention to the fact which Coulomb, and more recently; 
Pliicker, have discovered respecting feebly magnetic substances; namely, that all 
cylinders of bismuth have the same oscillation independently of their weight, or in 
other words, that the diamagnetic power is proportionate to the weight of the 
cylinders. Cylinders of bismuth, varying in weight from 0°576 gr, to 18°600 gr., 
give the same oscillation. I studied afterwards, at some length, the influence of a 
powerful electro-magnet upon chemical affinity and cohesion. You have proved 
that gases, and even the most magnetic of the gases, do not suffer any variation in 
density by magnetic action. I have repeated the same experiments on gases, em- 
ploying a glass tube closed or open, such as that of a spirit-level, filled with gas 
and different liquids. ‘The gaseous bubble placed between the two polar extremities 
suffers considerable contraction and elongation, according to the nature of the liquid 
and gas. I think I have proved that these appearances are owing to a simple. 
change of form in the bubble without variation of density produced by the differential 
action of the magnet on the gas and on the liquid. I made a great number of expe- 
riments in order to measure the electrolyzation of acidulated water in a very powerful 
magnetic field, or independently of this influence. Several precautions, not gene- 
Yally followed, are absolutely necessary to obtain a uniform result in the use of the 
voltameter. These experiments led me to conclude that the most powerful magnetic 
action has no influence whatever on the electrolyzation of water. There is however 
a phenomenon which I do not think has been observed hitherto, and on which I 
must say a word. In electrolyzing water in a powerful electro-magnetic field, and’ 
if the experiment is properly arranged, the streams of gas bubbles which rise from 
the two electrodes are violently carried away in certain directions when the magnetism 
is put in activity. I think this movement is communicated by the liquid currents 
discovered by Davy. By employing a saturated solution of sulphate of copper for 
electrolyte, and by blowing into that liquid through a glass capillary tube a stream_of 
atmospheric bubbles instead of those formed by electrolyzation in water, I could. 
easily convince myself that the phenomenon is independent of any peculiar state of 
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the gas supposed to be derived from electrolyzation. By a proper application of 
Nobili’s beautiful experiment of colours obtained by electrolyzation, I was enabled 
to demonstrate, that an axis of great magnetic power has_no sensible influence in 
disturbing the distribution or propagation of the electrical currents, nor the physical 
or chemical composition of the body traversed by them. Make a rectangular box, the 
longer sides of which are formed of perfectly clean plates of platina. Fill this box 
with a solution of chloride of iron, or acetate of lead, or other metallic salts, and place 
it between the poles of a very powerful electro-magnet. The coloration of these 
plates, produced by the shortest passage of a very feeble current, is found to be exactly 
the same at all points, that is, on the line of the magnetic poles, as at the distance of 
150 or 200 millimetres from that line. The magnetic power therefore does not 
change either the composition of the liquid subject to its action, nor the distribution 
of the electricity which traverses it. I remember having found formerly that the 
laws of the derived currents on a plate of tin and of the isodynamic lines, were not 
disturbed by the influence of a very strong electro-magnet. I have also studied the 
influence of the magnetic power of the elements on that of the body resulting from 
their combination. Although there are some examples of magnetic compounds, 
the elements of which are diamagnetic, such as protochloride of copper, one finds in 
general that the magnetical character of the compound results from that of its ele- 
ments. Pure copper, which, independently of inductive currents, is decidedly dia- 
magnetic, produces protoxide, which is indifferent or scarcely diamagnetic, and a per- 
oxide which is decidedly magnetic. The same may be said of silver; the protoxide 
is diamagnetic, and the binoxide, obtained by the pile, is decidedly magnetic. Operating 
on the various oxides of bismuth and antimony, I measured the variations in the 
magnetic power induced by different quantities of oxygen contained in these oxides. 

I have made a great number of conclusive and elegant experiments on the laws of 
equilibrium of diamagnetic bodies in the magnetic field, and on the reciprocal action 
of diamagnetic bodies. I have employed in these experiments a solution of chloride 
of iron in concentrated alcohol, so as to have the same density as olive oil, which is 
a diamagnetic body. I could thus fill the magnetic field with this ferruginous 
solution, in which floats a drop of oil, more or less large, or I could reverse the 
arrangement. At the moment in which the electro-magnet is set in action, the 
two liquids are set in movement and place themselves in equilibrium, occupying 
distinct places in the magnetic field. By adopting the proper arrangements, one 
can easily determine the form of the curved surfaces of separation of the two liquids. 
This method is delicate, and fitted for discovering the slightest difference in the force . 
of the two poles, or in their relative distance from the centre of the magnetic field. 
If the magnetic field is uniform, as one obtains it with plane polar surfaces of great 
extent, a small piece of bismuth suspended to a cocoon silk, in the manner employed 
also by yourself, is in equilibrium in the centre of the magnetic field and in the 
greater part of the equatorial line. When the magnetic field is formed by the ferru- 
ginous solution, a piece of bismuth or drop of oil floating within the liquid does not 
remain in equilibrium in the centre of the field, but flies off to the side following the 
equatorial line. The drop changes in form, and is prolonged in axial or equatorial 
direction according to its being magnetic or diamagnetic. The constant motion of 
the diamagnetic drop from the centre towards the side along the equatorial line and 
this, even when floating not at the surface but in the middle of the liquid mass, is 
not in evident accord with the beautiful experiments of Reich and Tyndall. I have 
remarked on the fact, that the motion takes place when the drop is even in the 
midst. of the liquid, in order to prove that this motion is independent of the remark- 
able elevation undergone by the ferruginous liquid along the line of the poles. 
With this method I could easily examine the mutual action of diamagnetic bodies. 
For this purpose the base of the square box placed in the magnetic field was formed 
one half of marble or wood, the other of bismuth. This base was covered with a 
thin stratum of ferruginous liquid, and of oil three millimetres in thickness. The 
line of junction of the marble and bismuth was alternately axial aud equatorial. I 
was never able to discern the slightest dissymmetry in the form of the surfaces of 
separation of the two liquids, which might be attributed to the influence of the two 
very different substances, marble and bismuth, as regards their magnetic power. In 
the same way, I have never been able to discover any mutual action at the moment 

| 
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when the electro-magnet was in activity, between two drops of oil suspended in the 
midst of the ferruginous liquid, or between a piece of bismuth and one of these drops. 
I have therefore reason to doubt whether such movements, which have been con- 
sidered as proving the mutual action of diamagnetic bodies, are not rather owing to 
the movement of the entire liquid mass of which we have spoken. Although it is 
extremely probable that the mutual action of diamagnetic bodies does exist, and, 
according to the laws admitted also by yourself, still it must be allowed that this 
action is very feeble, and it is much to be desired that an experiment should be made 
by which it might be clearly demonstrated. 

I pass over in this extract, which is already too long, my experiments upon the 
different inductive power of various metals, on the time of induction in the different 
metals, &c. ; but I must finally call your attention to the part of these researches 
which I believe to be the most important, and which relates to an experimental 
theory of diamagnetic phenomena. 
A mass composed of very fine powder of perfectly pure silver or copper, the con- 

ductibility of which is destroyed by the interposition of a thin film of oil of tur- 
pentine, duly suspended in proximity of the polar surface, is repelled at the instant of 
the passage of the current, and continues to oscillate like a mass of bismuth. If one 
composes other similar suspended matter in which the quantity of metal and con- 
ductibility gradually increases, one sees the silver or copper pendulums first repelled 
from the pole, then come to a stop after a constantly decreasing number of oscilla- 
tions, until at last they present the phenomenon which you have called revulsion, 
due to the production of induced currents. In the same way a small copper 
or silver disc, fixed to the extremity of a straw lever suspended by a cocoon 
silk near to a pole, is repelled or attracted at the beginning or end of the current 
without being subject to any movement of oscillation: if this disc is cut so as ‘to 
destroy its continuity as much as possible, to prevent the development of the induc- 
tive. current, it then exhibits the phenomenon of oscillation like bismuth. These 
phznomena, and several others which you have described, and which it is unneces- 
sary to adduce here, have led you and Weber, with much reason, to admit the 
hypothesis of a diamagnetic polarity in reverse direction of that acquired by mag- 
netic bodies. I hasten to add, that my experiments do not lead me to reject this 
hypothesis, as you, and more recently M. Verdet, have done; and that, on the con- 
trary, it seems to me in conformity with physical analogy to admit that diamagnetic 
substances, when subjected to magnetic force, assume a polarity the same in kind 
as, but reverse in direction of, that acquired by iron, which polarity has a duration 
varying according to the nature and conductibility of the substance, and which, 
according to these circumstances, tends to transform itself into an inductive instanta- 
neous current. I abstain from entering here into a minute development of these theo- 
retical views, which every one can do for himself, and proceed at once to speak 
experimentally. It is perfectly true that you, and more recently M. Verdet, have 
demonstrated that the phenomenon discovered by Weber in bismuth can be explained 
by simply referring to the inductive currents, and without having recourse to dia- 
magnetic polarity ; but the same experiments have not proved the non-existence of 
diamagnetic polarity. In the first place, I recollect that oxide of copper is strongly 
magnetic ; consequently a mass of copper filings with oxidated superficies cannot, 
when it acts on the electro-magnet, develope inductive phenomena similar to those 
of bismuth or purecopper. Jn fact, I found with my inductive apparatus, which is 
certainly the most powerful and delicate hitherto constructed, that a mass of copper 
filings oxidated at the superficies, such as used in organic analysis, gives inductive 
currents as if it were a magnetic body. In order to prove by our experimental 
method that diamagnetic polarity does not exist, one must prove that no induced 
currents are obtained in the direction demanded by that supposed polarity, when one 
makes an electro-magnet act on a diamagnetic body, incapable of conducting in- 
duced currents, and in quantity sufficient to induce sensible effects on our apparatus. 
To show the superiority of my apparatus, I have only to mention, that a stratum of 
500 grammes of colcothar brought near, but not in contact with the electro-magnet, 
and consequently without any apparatus of rotation, produced an induced current of 
10° to 15° and more, according to the strength of the battery. With this same appa- 
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ratus and a rotating machine, I obtained very distinct phenomena of induction by the 
action of a bundle of varnished bismuth or copper wires. I have already observed 
that the experiment can be decisive only when one acts on the electro-magnet with 
a sufficient quantity of the diamagnetic substance. In fact, it seems reasonable to 
admit that the effects of induction, magnetic or diamagnetic, ought to be in propor- 
tion with the corresponding effects of attraction or repulsion. Now I am not very 
far from the truth in admitting that 1 gramme of bismuth is repelled by an electro- 
magnet with the same force as 11 miliigrammes of colcothar is attracted by the 
same magnet; that 1 gramme of sugar or stearic acid makes equilibrium to 5 or 6 
milligrammes of colcothar, and 1 gramme of sulphur to 2 or 3 milligrammes of col- 
cothar. I have already said that the inductive action of 500 grammes of colcothar 
gives me 10° to 15° of induced current: therefore, to obtain a similar effect by bismuth 
(if diamagnetic polarity exists), one must employ a quantity of that metal, which is 
at least a hundred times 500 grammes, or 50 kilogrammes. By similar reasoning one 
sees what an enormous quantity of phosphorus, sugar and sulphur would have to be 
employed in order to obtain a sensible inductive effect, and how far we have hitherto 
been from employing the necessary quantity. It is only by the method of rotation 
of inductive bodies in presence of the electro-magnet, that one can obtain sensible 
effects from small quantities of diamagnetic substances. Using the method of 
rotation, as Verdet has done, with an electro-magnet and inductive coil more powerful 
than any which have been hitherto employed, I have succeeded in obtaining distinct 
signs of induction from a mass composed of fragments of varnished bismuth. 1 con- 
tinue to vary and extend my experiments in this way; therefore, for the present, 
though I should be grateful to you if you would communicate this note to the British 
Association, I wish to be able to arrange these researches myself before publishing 
them. 

On placing Compasses on Board Iron Ships. By Captain E. J. Jounson, 
RN. F.R.S., Superintendent of the Compass Admiralty Department of 
the Royal Navy. (In a Letter to the President.) 

It was my intention to have been present at the Meeting of the British Association 
at Belfast, but I have been prevented by my official duties on board some of H.M. 
steam-ships which could not be delayed. One of these was the iron steam-vessel 
‘¢ Trident,” and I think it worth while to notice to you a circumstance which oc- 
curred relating to the compass observations. 

As a member of the Compass Committee, you are aware that the system adopted 
in H.M. service on board iron ships, is to elevate the compass considerably—to 
ascertain the deviations and allow for them, and to persevere in a continual series 
of observations to ascertain the change of deviation according to the change of the 
ship’s geographical position, as described in the “‘ Practical Rules’? which have been 
issued to all H.M. ships sizice 1842 ;—the said plan being considered safer than the 
application of iron or magnets for the reduction of the amount of deviation, 

In placing the compasses of H.M. ships, I have, of course, adhered to the recom- 
mendations of the Committee, taking care by a few preliminary observations to fix 
upon a position where the deviations were lessened ; but the circumstance to which 
I wish to draw your attention at present is this :—While the ‘* Trident’’ was in the 
basin at Woolwich, it occurred to me to try whether a position could be discovered 
where the influences of the ship’s iron upon the compass were so equalized as to 
render the amount of deviation so small as to be of na practical importance. 

The correct magnetic direction of the ship’s head having been determined by a 
compass on the shore, and that proving to be near to one of the points of maximum 
deviation (the standard compass on the quarter-deck there indicating 20° westerly 
deviation), I moved the standard compass several feet further forward in the centre 
line of the ship, and there found the westerly deviation increased to 29°. I now 
commenced to move the compass aft 6 or 7 feet at a time, observing the deviation 
at each position, and found the weséerly deviation decreased; and on placing the 
tripod of the compass direetly over the rudder-head, easterly deviation was produced ; 
and hence it followed that there must be a position somewhere between the two last 
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places of observation where there would be no deviation while the ship’s head re- 
mained in the same direction. : 

. This position I practically discovered by moving the compass a few inches at a 
time, till it indicated the correct magnetic direction of the ship’s head. 

The question which now remained to be proved, was, to what extent the deviations 
of the said compass had been iessened (or what they actually were) when the ship’s 
head was placed upon different points, and I was gratified to find that after swing- 
ing the vessel and observing upon the eight principal points, the compass, placed as 
before described, proved to be correct within + of a point. 

It is necessary to mention that the “Trident”? has wooden beams under the 
quarter-deck, and therefore it remains to be seen to what extent such observations 
may be useful in vessels which have iron beams. 

It will also be requisite to ascertain by actual observation how far a position so 
selected shall prove advantageous when the ship changes her geographical position ; 
and as the ‘‘ Trident” is about to proceed to the southern hemisphere, and is amply 
provided with instructions and the means of ascertaining such changes, and as I 
shall swing her again at Greenhithe on every point before she leaves, we may hope 
for much useful information on this important subject. 

In sending you these remarks, I must observe, that it may not always be practi- 
cable to find the position of no-deviation, or where the influences of the iron in the 
ship upon the magnetic needle are equalized, because such a point might be found in 
a most inconvenient position, or be too near moveable iron work, machinery, &c.; 
but if we succeed in approximating towards it, and thereby reduce the deviations 
within moderate limits, a point of great practical importance will be gained in navi- 
gation. 

On a peculiarity of Vision. By Professor Powe, F.R.S. 

‘The peculiarity to which I refer affects both my own eyes, but more especially the 
left eye. They have always been long-sighted, but I never used glasses till about 
seven years ago. About that time I had, I fear, injured my eye-sight generally by 
optical experiments, and have in consequence thought it prudent to desist from them 
ma great degree. I then perceived a general indistinctness of vision, which is how- 
ever completely removed by the use of convex glasses of long focus ; but I have not 
till lately been aware of the precise nature of this indistinctness. I have now found 
that it is produced by the image of every small object, as for instance, a fine dark line 
on a white ground appearing TRIPLE. I do not find any difference from varying 
the distance of the object from the eye, nor in placing the line in different azimuths 
round the axis of the eye; the appearance is presented whether I use one eye or 
both, but is somewhat less marked with the right eye. Conjectures may easily be 
started as to the change of form in the lens which might produce such an appear- 
ance, but I wiil not at present do more than simply mention the fact, as it may 
perhaps elicit other statements of a similar kind which may tend to throw light on 
the question as to its nature. 

On Luminous Beams. Communicated by Professor PowE.., F.R.S. 

Appearances of luminous beams in the sky, of a peculiar kind, agreeing neither 
with the characteristics of aurora, nor of the zodiacal light, have been occasionally 
recorded. A remarkable instance of this kind was observed by Mr. G. A. Rowell, 
at Oxford, July 11, 1850 :—** When the sun was just setting, or set, but hidden by 
clouds, he saw a bright beam with parallel sides extending vertically upwards from’ 
the place of the sun to an altitude estimated at 15° or 20°.”” Again, on July 6, 1852, 
Mr. Rowell saw a similar phenomenon which he describes thus :—‘‘ About 10 o’clock 
p.m., I observed two extraordinary rays of light in the N.N.W., each extending 
from the horizon to upwards of half-way towards the pole star, and apparently pro- 
ceeding from the sun’s place below the horizon, in a direct line towards that star. I 
watched this phenomenon till 10" 30", and I believe it could not have been caused 
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by an aurora borealis, the direction and appearance of the rays being very different 
from any aurora I have ever seen ; there was no change to be observed in them, and 
they kept their place with regard to the stars. At11o0’clock they had disappeared.” 

On Converging Sun-beams. Communicated by Professor PowE 1, F.R.S. 

A peculiarly brilliant instance of the phenomenon of the solar rays converging by 
the effect of perspective to a point opposite the sun immediately after sunset, was 
observed by several persons in and near Oxford, on July 6, 1852, about 8°35 P.m., 
and lasted about twenty minutes. Mr. G. A. Rowell collected the accounts of dif- 
ferent observers, illustrated by sketches, given unknown to each other, and apparently 
without their being aware of the real nature of the phenomenon. He states that— 
‘¢ All agree as to the general appearance being that of five or seven principal rays of 
bright light arising from (converging to) a point in the S.E. horizon, just opposite 
to where the sun had set. Each ray extended about 65° or 70°, and was widest at 
the upper end; the middle ray being perpendicular. There is a difference in the 
statements as to whether there were smaller rays between the principal ones....... 
The observer on Shotover Hill had a clear view of the N.W. horizon, and remarked 
that there was not at the time the slightest appearance of rays where the sun had 
gone down.” 

On the Re-concentration of the Mechanical Energy of the Universe. 
By W. J. Macquorn Rankine, C.E., PRS IE. 

Mr. Rankine observed that it has long been conjectured, and is now being esta- 
blished by experiment, that all forms of physical energy, whether visible motion, 
heat, light, magnetism, electricity, chemical action, or other forms not yet understood, 
are mutually convertible; that the total amount of physical energy in the universe 
is unchangeable, and varies merely its condition and locality, by conversion from 
one form to another, or by transference from one portion of matter to another. 

Professor William Thomson has pointed out, that in the present condition of the 
known world there is a preponderating tendency to the conversion of all the other 
forms of energy into heat, and to the equable diffusion of all heat; a tendency which 
seems to lead towards the cessation of all phenomena. 

The author of the present paper points out, that all heat tends ultimately to 
assume the radiant form; and that if the medium which surrounds the stars and 
transmits radiation between them be supposed to have bounds encircling the visible 
world, beyond which is empty space, then at these bounds the radiant heat will be 
totally reflected, and will ultimately be re-concentrated into foci; at one of which, if 
an extinct star arrives, it will be resolved into its elements, and a store of energy 
reproduced. 

On an Improved Form of Reflecting Instrument for Use at Sea. 
By Professor C. Prazzt Smytu, F.R.A.S. 

The peculiar circumstances of an observer at sea, caused chiefly by the rolling of 
the vessel, preclude the use of any of the ordinary instruments employed on land 
for measuring altitudes, depending as they do on levels or plumb lines for their zero 
points ; recourse must be had to the principle of double images by two reflectors, 
the method invented by Hadley and Newton. This one necessary principle has been 
carried out in a variety of different forms, in the sextant, quadrant, quintant or re- 
flecting circle, some more or less accurate or more or less convenient than others ; 
but all of them, under whatever names they are known, are merely different forms 
of essentially the same instrument. 

Great ingenuity has been shown in many of these forms, but still the greatest 
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degree of efficiency has not yet been arrived at, or the highest degree of convenience 
attained for all the various occasions required in practice. 

The naval officers, who know what these difficult circumstances are, unfortunately 
are not in a position to remedy the defects of their instruments; while the makers 
thereof, living at home at ease, cannot fully appreciate all the difficulties actually 
met with in real practice at sea. This has left room for a person like the author, 
who has had some practice at sea and some experience in instrument-making, to 
effect several minor improvements of a practical character. 

The ordinary form of the reflecting instrument at present in use is the sextant, 
in which will generally be found, even as made by the best makers, more or less of 
the following little practical drawbacks upon the speedy and accurate employment 
of it. 

It is packed in its box in a way difficult to be got out, the handle, by which it 
ought only to be touched, being below: also it cannot be laid down anywhere 
without a changing of the hands and the incurring of risk in handling parts which 
should be sacred from the touch. 

Next there are several loose parts, as the telescope, plain tube, dark glasses, &c., 
which have to be screwed on before an observation can be taken, and time is lost 
thereby; even then too it may be often found with faint stars at night, that the 
object-glass of the telescope is prejudicially small, and the reflectors insufficiently 
bright, as well as erroneous at extreme angles, on account of the impossibility of 
procuring perfect glass, besides giving the nuisance of images from each surface, &c, 

Then, supposing the observation taken, there is such a needless difficulty in read- 
ing off the divisions, a difficulty not felt by beginners alone, but equally by practised 
naval officers, who give that as a reason why the very important class of observa- 
tions of stars by night is so little practised at sea. 

Finally, the observation when read off at last is taken merely upon a sextant or 
part of a circle, and is therefore liable to errors of excentricity and motion of the 
centre, and this to an unknown extent, and not constantly, as they may be influenced 
by accidental causes unknown to the observer. It is essential to the accuracy and 
the honesty as it were of observations, that they should be taken with some form of 
circle with opposite readings; many such have been brought forward in England 
and France, but owing apparently to their greater complexity, size and weight, they 
have not obtained a footing amongst practical-men. 

The author then exhibited a reflecting instrument which he had had constructed 
by Messrs. Adie of Edinburgh, and which appeared to supply all the desiderata, for 
it was in the shape of a circle, small, light, and simple, with the delicate parts pro- 
tected from injury under all circumstances: the usual loose telescope and plain tubes 
were avoided by making them cross through each other and work on a pivot, thus 
admitting of instant alteration from one to the other; the illuminating apparatus 
was improved and rendered powerfully effective even with a faint light ; and a small 
apparatus was added, which, without sensibly cumbering the instrument, gave, either 
by night or by day, a convenient horizontal referring point, visible in the field of 
view. 

Some Remarks on the Red Prominences seen during the Total Solar Eclipse. 
By Professor C. Prazzt Smytu, F.R.A.S. 

When the Members of the Association separated last year at Ipswich, it was under 
circumstances of peculiar astronomical import, viz. the impending occurrence of the 
total solar eclipse in a neighbouring region: many astronomers started to observe 
the phenomenon to the utmost, and more especially everything having relation to, 
or tending to throw any light on the physical characteristics of the sun; amongst 
which the “red prominences” were considered the most promising and important. 

The author was amongst the number of observers who started with these objects 
in view, but was totally defeated by the occurrence of clouds. Having been pre- 
vented then himself from seeing the red prominences, he thought it proper to defer 
to the opinions of those observers who had been more fortunate, and who seem in 
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all cases to have come to the conclusion that these apparent bodies were really at- 
tached to, and connected with, the sun, and were no less than masses of light-giving 
matter, 30,000 or 40,000 miles in length, and playing of course a most important 
part in the mystery of the nature and the source of solar light, and the whole 
cecohomy of that mighty orb. 

But if we are never to see these bodies but during the rare occasion of a solar 
eclipse, and then only for the too short space of three minutes, ages upon ages may 
pass away before we ascertain anything very precise upon the subject. In this case 
it becomes of the greatest importance to contrive some method of making the red 
prominences visible on ordinary occasions ; and a method having been proposed by 
Mr. J. Nasmyth of Manchester, which at least promised well, the author lost no 
time in putting it into execution. ; 

The method consisted in receiving the image of the sun and field of view, formed 
by 4 telescope in a dark room, on a white board, in which was a hole just large 
enough to let the sun pass through, and be absorbed on the inside of a black bag 
beyond ; the image of the field, and therefore of the sky in the immediate heigh- 
bourhood of the sun; could then be examined with the greatest nicety, and free from 
the prejudicial effect of the glating solar image; while any faint ray of light extend- 
ing from that luminary into the space beyond could be much more easily appreciated 
than before. But although the experiment was carefully tried on all the best days 
of last summer as well as the present, not the slightest appearance of red prominences 
could be detected. The author however would not presume to say that they did not 
therefore exist ; for although the experiment in itself was extremely successful, inas- 
much as during the very time that the sun was being received into the black bag the 
room itself was much darker than the atmosphere at the solar eclipse, yet the light- 
ness of the sky, by reason of the reflective power of the air outside the room, was so 
extreme, that nothing so faint as the red prominences are reputed to be, could well be 
seen on so bright a background. This is a difficulty which can only be got over by 
ascending to a great height in the atmosphere, and it would be well worth while to 
repeat the experiment on the top of a high mountain. 

Having given this experiment, founded on the opinions of observers, full trial, the 
author then thought himself justified in taking up an opposite idea, and supposing 
that the red prominences might be some spurious effects of diffraction of the sun’s 
light at the edge of lunar mountains. He therefore produced an artificial eclipse by 
introducing a small opake ball into the telescope, near the focus of the object-glass, 
when directed on the sun. The results were, that pink light, similar to that of the 
prominences, was thrown off from the edge of the eclipsing ball, in greater quantity as 
the polish of the surface was increased, and was broken up into more distinct portions 
the more irregular the surface.” Prominences most similar, nay, precisely like those 
of the eclipse, in shape and colour, were produced by an opal glass ball, scratched 
and cut on the edge with a diamond. 

There was however still the important failing, that the artificial prominences were 
connected with the eclipsing ball as a centre, and not with the sun, as in the case of 
the real prominences. In the latter instance, however, the sun’s rays fall on the 
moon in a parallel direction, while in the former they converge on the eclipsing 
ball. To arrive therefore more nearly at this particular, the author placed a large 
tin dise, with spherically curved tangential rim, on the top of the Nelson monument, 
and examined the appearance from below, when the sun was eclipsed behind the 
dise, with a small hand telescope. The result was that orange and red light were 
thrown off the edge; and in greater abundance, according to the greater proximity 
of the sun behind to any particular side of the disc, and also according to the greater 
purity of the atmosphere. This certainly seems to point out the great probability 
of a spurious origin for the red prominences at this surface of the lunar mountains ; 
but this experiment should also be tried on a high mountain, in an atmosphere a 
little more nearly approaching that of the moon in rarity and purity. 
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By Professor Stoxes, M.A, F.R.S 

_ This salt is desctibed by Dr. Herapath in the Philosophical Magazine for March 1852, 
and is easily formed in the way there recommended, namely, by dissolving disul- 

phate of quinine in warm acetic acid, adding a few drops of a solution of iodine in 
alcohol, and allowing the liquid to cool, when the salt crystallizes in thin scales re- 
flecting (while immersed in the fluid) a green light with a metallic lustre. When 
taken out of the fluid the crystals are yellowish-green by reflected light, with a me- 
tallic aspect. The following observations were made with small crystals formed in 
this manner; and an oral account of them was given at a meeting of the Cambridge 
Philosophical Society, shortly after the appearance of Dr. Herapath’s paper. 

The crystals possess in an eminent degree the property of polarizing light, so that 
Dr. Herapath proposed to employ them instead of tourmalines, for which they would 
form an admirable substitute, could they be obtained in sufficient size. They appear 
to belong to the prismatic system; at any rate they are symmetrical (so far as re- 
lates to their optical properties and to the directions of their lateral faces) with re- 

spect to two rectangular planes perpendicular to the scales. These planes will here 
be called respectively the principal plane of the length and the principal plane of the 
breadth, the crystals being usually longest in the direction of the former plane. 

When the crystals are viewed by light directly transmitted, which is either polar- 

ized before iticidence or analysed after transmission, so as to retain only light polar- 

ized in one of the principal planes, it is found that with respect to light polarized 

in the principal plane of the length the crystals are transparent, and nearly colour- 
less, at least when they are as thin as those which are usually formed by the method 
above mentioned. But with respect to light polarized in the principal plane of the 
breadth, the thicker crystals are perfectly black, the thinner ones only transmitting 
light, which is of a deep red colour. 
When the crystals are examined by light reflected at the smallest angle with which 

the observation is practicable, and the reflected light is analysed, so as to retain, 
first, light polarized in the principal plane of the length, and secondly, light polarized 
in the other principal plane, it is found that in the first case the crystals have a 
Vitreous lustre, and the reflected light is colourless; while in the second case the 
light is yellowish-green, and the crystals have a metallic lustre. When the plane 
of incidence is the principal plane of the length, and the angle of incidence is in- 

creased from 0° to 90°, the part of the reflected pencil which is polarized in the 
plane of incidence undergoes no remarkable change, except perhaps that the lustre 
becomes somewhat metallic. When the part which is polarized in a plane perpen- 
dicular to the former is examined, it is found that the crystals have no angle of 
polarization, the reflected light never vanishing, but only changing its colour, passing 
from yellowish-green, which it was at first, to a deep steel-blue, which colour it 
assumes at a considerable angle of incidence. When the light reflected in the prin- 
cipal plane of the breadth is examined in a similar manner, the pencil which is 
polarized in the plane of incidence undergoes no remarkable change, continuing to 
have the appearance of being reflected from a metal, while the other or colourless 
pencil vanishes at a certain angle, and afterwards reappears, sq that in this plane 
the crystals have a polarizing angle. 

If, then, for distinction’s sake, we call the two pencils which the crystals, as belong- 
ing to a doubly refracting medium, transmit independently of each other, ordinary 
and eatraordinary, the former being that which is transmitted with little loss, we 
may say, speaking approximately, that the medium is transparent with respect to 
the ordinary ray and opake with respect to the extraordinary, while, as regards 
reflexion, the crystals have the properties of a transparent medium or of a metal, 
according as the refracted ray is the ordinary or the extraordinary. If common light 
merely be used, both refracted pencils are produced, and the corresponding reflected 
pencils are viewed together; but by analysing the reflected light by means of a 
Nicol’s prism, the reflected pencils may be viewed separately, at least when the ob- 
servations are confined to the principal planes. The crystals are no doubt biaxal, 
and. the pencils here called ordinary and extraordinary are those which in the lan- 
guage of theory correspond to different sheets of the wave sutface. The reflecting 
properties of the crystals may be embraced in one view by regarding the medium as 

On the Optical Properties of a recently discovered Salt of Quinine. - 
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not only doubly refracting and doubly absorbing, but doubly metallic. The metallicity, 
so to speak, of the medium of course alters continuously with the point of the wave 
surface to which the pencil considered belongs, and doubtless is not mathematically 
null even for the ordinary ray. 

If the reflexion be really of a metallic nature, it ought to produce a relative change 
in the phases of vibration of light polarized in and perpendicularly to the plane of 
incidence.‘ This conclusion the author has verified by means of the effect produced 
on the rings of calcareous spar. Since the crystals were too small for individual ex- 
amination in this experiment, the observation was made with a mass of scales depo- 
sited on a flat black surface, and arranged at random as regards the azimuth of their 
principal planes. The direction of the change is the same as in the case of a metal, 
and accordingly the reverse of that which is observed in total internal reflexion. 

In the case of the extraordinary pencil the crystals are least opake with respect 
to red light, and accordingly they are less metallic with respect to red light than to 
light of higher refrangibility. This is shown by the green colour of the reflected 
light when the crystals are immersed in fluid, so that the reflexion which they exhibit 
as a transparent medium is in a good measure destroyed. 

The author has examined the crystals for a change of refrangibility, and found 
that they do not exhibit it. Safflower-red, which possesses metallic optical proper- 
ties, does change the refrangibility of a portion of the incident light; but the yel- 
lowish-green light which this substance reflects is really due to its metallicity and 
not to the change of refrangibility, for the light emitted from the latter cause is red, 
besides which it is totally different in other respects from regularly reflected light. 

In conclusion, the author observed that the general fact of the reflexion of coloured 
polarized pencils had been discovered by Sir David Brewster in the case of chrysam- 
mate of potash*, and in a subsequent communication he had noticed, in the case of 
other crystals, the difference of effect depending upon the azimuth of the plane of 
incidencet. Accordingly, the object of the present communication was merely to 
point out the intimate connexion which exists (at least in the case of the salt of 
quinine) between the coloured reflexion, the double absorption, and the metallic 
properties of the medium. 

Note added during printing.—When the above communication was made to the 
Association, the author was not aware of M. Haidinger’s papers on the subject of 
the coloured reflexion exhibited by certain crystals. The general phenomenon of 
the reflexion of oppositely polarized coloured pencils had in fact been discovered in- 
dependently by M. Haidinger and by Sir David Brewster, in the instances, respectively’, 
of the cyanide of platinum and magnesium, and of the chrysammate of potash. A 
brief notice of the optical properties of the former crystal will be found in Poggen- 
dorff’s ‘Annalen,’ Bd. Ixviii. (1846), S. 302, and further communications from M. 
Haidinger on the subject are contained in several of the subsequent volumes of that 
periodical. The relation of the coloured reflexion to the azimuth of the plane of in- 
cidence was noticed by M. Haidinger from the first. 

On the Theymal Effects of Air rushing through small Apertures. 
By J. P. Jours, F.R.S. and Professor W. Toomson, M.A. F.R.S.Et 

On the Sources of Heat generated by the Galvanic Battery. 
By Professor W. Tuomson, W.A., F.R.S.E. 

It has been stated as an objection to the chemical theory of the galvanic battery, 
that the chemical action being the same in all elements consisting of zinc and any 
less oxidizable metal, their electromotive force ought according to that theory to be 
the same ; which is contrary to experience, the electromotive force of a zinc and tin 
element in dilute sulphuric acid, for instance, being found by Poggendorff to be only 

* Report of the Meeting of the British Association at Southampton, 1846, partii. p. 7. 
T Ibid. Edinburgh, 1847, p. 5. 
} This paper has been published in the Philosophical Magazine for December 1852. 
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about half that of a zinc and platinum element in the same liquid. Mr. Joule in 
1841 gave (in his paper on the heat of electrolysis) the key to the explanation of all 
such difficulties, by pointing out that the heat must be generated in different quan- 
tities by the electrical evolution of equal quantities-of hydrogen at equal surfaces of 
different metals. The author of the present communication, reasoning on element- 
ary mechanical and physical principles, from Faraday’s experiments, which show 
that a zinc diaphragm in a trough of dilute sulphuric acid exercises no sensible 
resistance to the continued passage of a feeble electric current, demonstrated that a 
feeble continued current, passing out of an electrolytic cell by a zinc electrode, must 
generate exactly as much more heat at the zinc surface than the same amount of current 
would develope in passing out of an electrolytic cell by a platinum electrode, as a xinc- 
platinum pair working against great external resistance would develope in the resistance 
wire by the same amount of current. A series of experiments, commenced for illus- 
trating this conclusion, were described and a few of the conclusions stated. It was 
found that in two equal and similar electrolytic cells in the same circuit, which dif- 
fered from one another in one of them having its exit electrodes of zinc, and the 
other of platinum, very sensibly more heat was developed in the former than in the 
latter, verifying so far the conclusion stated. By separating the two electrodes by 
means of porous diaphragms, it was found that, at least with low strengths of cur- 
rent, more heat was developed at the negative than at the positive electrode, when 
both electrodes were of zinc; while when both were of platinum, much more heat 
was found at the positive electrode than was found at the negative, for all strengths 
of current, which gave sufficient thermal effects to be tested in this respect. The last- 
mentioned result, which had not been anticipated by the author, appears to be in 
accordance with experimental conclusions announced by De la Rive. 
Many other results of a remarkable nature were obtained in a series of experi- 

ments on the heat evolved in different parts of various electrolytic and chemical 
electromotive arrangements, but much difficulty had been found in interpreting 
them correctly on account of initial irregularities depending on “ polarization,” 
which often appeared to last as long as the experiments could be continued without 
introducing other sources of disturbance, and which produced marked effects on the 
observed thermal phenomena. 

This communication was brought forward principally for the purpose of calling 
attention to what may be done if experimenters can be induced to undertake re- 
searches on the evolution of heat in all parts of a galvanic battery or of any electro- 
thermal apparatus, but partly also on account of the novelty of some of the results 
which have been already obtained by the author. 

On the Mutual Attraction between two electrified Spherical Conductors. 
By Professor W. Tuomson, .A., F. RSL. & #. 

In a previous communication by the same author at the last Oxford Meeting of 
the Association, the attraction of a single electrified sphere, influenced by the presence 
of another, on any external electric point, was shown to be the same as that due to 
a converging infinite series of electric points in determinate positions within it, to 
which the name of “ electrical images’”’ was given. Hence it is concluded that the 
attraction of one sphere upon the other is equal to that of one infinite series of 
electrical images upon another, and is immediately expressible algebraically by a 
«< double series.”” Another method by which a single series is obtained to express the 
required attraction, had been alluded to at the previous Cambridge Meeting, and worked 
out to numerical results, which were published in November 1845, in the first Number 
of the Cambridge and Dublin Mathematical Journal. It was not until 1849 that 
the author found a way of reducing the double series to a single one, and so suce 
ceeded in arriving at the same form of result by the two methods. Detailed accounts 
of both methods, with all the formule for completely working out the solution, 
including the case of contact for which the series is not convergent, were commu- 
nicated by letter to M. Liouville in the month of July of that year, and, not having 
as yet been published, are now laid before the British Association. Similar methods 
are applicable to determine the whole force experienced by either of two electrified 
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spheres placed near one another and subjected to the influence of an electrified 
point, whether in the line joining the centre of the spheres or not; but the formule 
expressing the details were not brought forward. 

On certain Magnetic Curves ; with applications to Problems in the Theories 
of Heat, Electricity, and Fluid Motion. By Professor W. Tomson, 
MA, F.RSL. & FE. 

A method, which had been given by the author in the Cambridge Mathematical 
Journal for integrating the differential equations of the lines of force in any case of 
symmetry about an axis, is applied in this communication to the case of an infinitely 
small magnet placed with its axis direct or reverse along the lines of force of a 
uniform magnetic field. Diagrams containing the curves drawn accurately, accord- 
ing to calculations founded on the result of this investigation, (corresponding to 
series of ten or twelve different values given to the constant of integration,) were 
exhibited to the Section. Certain parts of these curves were shown in a separate 
diagram, as constituting precisely the series of lines of electric force about an insu- 
lated spherical conductor under the influence of a distant electrified body ; and the 
other parts, in a separate diagram, as constituting the lines of motion of a fluid mass 
in the neighbourhood of a fixed spherical solid, at considerable distances from which 
the fluid is moving uniformly in parallel lines so mry as to cause no eddies round. 
the obstacle. The circle representing the section of the spherical conductor, in the 
former of these diagrams, cuts the entire series of curves at right angles, with the 
exception of one curve, which it cuts through a double point at an angle of 45° to 
each branch. The circle representing the section of the spherical obstacle in the 
latter diagram, along with two infinite double branches consisting of the axial dia- 
meter produced externally in each direction, constitutes the limiting curve of the 
series shown, and is not intersected by any of them. A series of diagrams (deduced 
from the former of these by describing a circle of the same size as that shown in it, 
and drawing, on a smaller scale, as much of the curves as lies without this circle,) 
was shown as representing the disturbed lines of magnetic force about balls of ferro- 
magnetic substance of different inductive capacities, placed in a uniform magnetic 
field; and another series, similarly derived from the latter, (that is, the one repre- 
senting the lines of fluid motion about a spherical obstacle,) was shown as represent- 
ing the disturbance caused by the presence of diamagnetic balls of different inductive 
capacities in a uniform magnetic field. These two series of diagrams are also accu- 
rate representations of the lines of motion of heat in a large homogeneous solid 
having heat uniformly conducted across it, as disturbed by spherical spaces occupied 
by solid matter of greater or less conducting power than the matter round them ; 
the two principal diagrams from which they are derived being the corresponding 
representations for the cases of spherical spaces occupied respectively by matter of 
infinitely great and infinitely small conductivity. The author called attention to 
the remarkable resemblance which these diagrams bore to those which Mr. Faraday 
had shown recently at the Royal Institution to illustrate his views regarding the 
action of ferromagnetics and diamagnetics in influencing the field of force in which 
they are placed ; and justified and illustrated the expression ‘conducting power for 
the lines of force,”’ by referring to rigorous mathematical analogies presented by the 
theory of heat. 

On the Equilibrium of elongated Masses of Ferromagnetic Substance in 
uniform and varied Fields of Force. By Professor W. Tomson, M.A, 
FRSL. & E. 

The fact, first discovered experimentally by Gilbert, that a bar of soft iton, held 
by its centre of gravity in a uniform magnetic field, settles with its length parallel 
to the lines of force, is not explained correctly when it is said to be merely due to 
the property of magnetic induction in virtue of which the bar of soft iron becomes 
temporarily a magnet like a permanent magnet in its position of stable equilibrium. 
For exactly the same statement would be applicable to a row of soft iron balls rigidly 
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connected by 4 non-magnetic frame; yet such an arrangement would not experience 
any directional tendency, (since no one of the balls in it would experience either a 
resultant force or a resultant couple from the force of the field,) unless in virtue of 
changes in the states of magnetization of the balls induced by their mutual actions. 
Hence the mutual action of the parts of a row of balls, and, as is easily shown, of 
a row of cubes; or of a bar of any kind, must be taken into account before a true 
theory of their directional tendencies can be obtained. The author of this commu- 
nication, by elementary mechanical reasoning founded on what is known with cer- 
tainty regarding magnetic induction and magnetic action generally, shows that an 
elongated mass, in a uniform magnetic field, tends to place its length parallel to the 
lines of force, whetlier its inductive capacity be ferromagnetic or diamagnetic, pro- 
vided it be non-crystalline, because if ferromagnetic it becomes more, or if diamag- 
nétic, less intensely magnetized, if placed in such a position, than if placed with its 
length across the lines of force. But for all substances, whether ferromagnetic or 
diamagnetic, possessing so little capacity for induction as any of the known dia- 
magnetics, this tendency, depending as it does on the mutual action of the parts of 
the elongated mass, is, and probably will always remain, utterly imperceptible in 
experiment. All directional tendencies in bars of diamagnetic substance which have 
yet been, and probably all which can ever be discovered by experiment, are due 
either to some magnecrystallic property of their substances, or to the tendency of their 
ends or other moveable parts, from places of stronger towards places of weaker force, 
in varied magnetic fields, or to these two catisés combined, and in no respect to the 
inductive effects of the mutual influence of their parts. To consider the effects of a 
want of uniformity of the force, in a varied field, on the equilibrium of a ferromag- 
netic bar, the author quoted Faraday’s admirable statement of the law regarding the 
tendency of a ball or cube of diamagnetic substance, and referred to former papers, 
in which he had proved that, when applied to non-crystalline substances generally, 
with the proper modification for the case of ferromagnetics, it expresses with admi- 
rable simplicity the result of a mathematical investigation involving some of the 
most remarkable principles in the theory of attraction. From this it was shown, 
that if we conceive a ferromagnetic mass to be divided into very small cubes, each of 
these parts would; of itself, tend towards places of stronger force, and therefore 
that the bearing of the whole mass in a varied field will be produced partly by this 
tendency and partly by the tendency depending on the mutual inductive influence 
which alone exists when the field is uniform. The author then proceeded to illus- 
trate these theoretical views by a series of experiments. In some of them a steel bar 
magnet was used, and small soft iron wires, fixed in various positions on light wooden 
arms; were shown to be sometimes urged on the whole from places of stronger to © 
places of weaker force by their tendency to get into positions with their lengths along 
the lines of force. In others, a ring electro-magnet; consisting of insulated copper 
wire, rolled fifty times round as closely as possible to the circumference of a circle 
of the diameter stated, about 9 inches in diameter, fixed in a vertical plane at 
right angles to the magnetic meridian, was used, and a single cube of soft iron, 
placed in an excentric position on a long narrow pasteboard tray centrally sus- 
pended in the field of force by unspun silk, was attracted into the plane of the 
ring; but a row of three or four cubes placed touching one another in a line 
through the axis of stispension, settled as far from the plane as possible, in virtue 
of the tendency of an elongated mass to get its length along the lines of force. 
Two cubes placed in contact are found to be in stable equilibrium in the plane of the 
ring, or in oblique positions, or as far from the ring as possible, according to the 
greater or less distances at which they are placed in the tray, from the point of 
suspension. A number of equal and similar bars of a composition of wax and soft 
iron filings of different ferromagnetic strengths, suspended successively with their 
middle points in the centre of the magnet, settled in various positions. Those of 
them which were of greatest ferromagnetic capacity settled perpendicular to the 
plane of the ring or along the lines of force; others, with a smaller proportion of iron 
filings, had positions of stable equilibrium both in the plane of the ring and perpen- 
dicular to it; and others, with a still smaller proportion of iron filings, had their 
sole positions of stable equilibrium in the plane of the ring. The last-mentioned 
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experiments illustrated very curiously the diminished proportion borne by the effects 
of mutual influence of the parts to those of a non-uniformity in the field of force, in 
similar bodies of smaller ferromagnetic capacity. 

On an Instrument for exhibiting the Colours of Liquids by Transmitted Light. 
By R. W. Townsenp. 

This consisted of a short portable trough for containing the liquids, at the ends 
of which parallel mirrors being placed, by the reflexion of the visual ray or of 
light backward and forward several times, the effect was produced of transmitting the 
ray proceeding from the eye (or a beam of light) virtually through considerable 
thicknesses of the liquid. The author had been led to construct this in order to test the 
common explanation of the deep blue colour of the waters of the Rhone, where they 
enter the Lake of Geneva, and in other places. But his experiment with the in- 
strument did not lead to the conclusion that the natural colour of all pure water 
was blue. Pure spring or rain water when perfectly clear exhibited no colour when 
thus viewed ; but a sunbeam transmitted thus through the water received a beautiful 
deep yellow-green colour. He verified the experiment by afterwards using a very 
long trough without mirrors, and found the results the same. 

On Molecular Action. By Joun Tynvatt, Ph.D., F.R.S. 

In this investigation the author has examined the influence exerted by the peculiar 
structure of wood upon the transmission of heat through the substance. A sen- 
sitive thermoscope was found in a bismuth and antimony couple, and by means of 
cushions of mercury which pressed upon the bodies under examination, perfect and 
uniform contact was obtained. The bodies were reduced to the cubical form. Four 
faces of each cube were parallel to the fibre of the wood; one pair of these faces 
intersected the ligneous layers perpendicularly, and the other pair was parallel to the 
layers. The velocity of calorific transmission was examined in the above three di- 
rections, and the following law of action established by experiments on fifty-seven 
different kinds of wood, both English and foreign :— 

“« At all points not situate in the axis of the tree, wood possesses three rectangular 
axes of calorific conduction: the first and greatest axis is parallel to the fibre of the 
wood; the second and intermediate axis is perpendicular to the fibre and to the 
ligneous Jayers which mark the growth of the tree; while the third and least axis 
is perpendicular to the fibre and parallel to the layers.” 

Two other systems of axes were pointed out by the author as existing in wood ; 
the axes of cohesion and those of fluid permeability. In order of magnitude and 
direction these axes coincide with the axes of calorific conduction, and all three 
systems coincide with the axes of elasticity discovered by Savart. 

On Poisson’s Theoretic Anticipation of Magnecrystallie Action. 
By Joun Tynvatt, PA.D., FLRS. 

Professor Wm. Thomson has drawn attention to the fact, that the discovery of 
magnecrystallic action by Pliicker was anticipated in Poisson’s Theory of Magnet- 
ism; and in a recent number of Liebig and Kopp’s Annual Report, the author’s 
investigations are referred to as particularly confirmatory of this view. Dr. Tyndall, 
however, conceives that the hypothesis of Poisson is by no means sufficient to 
account for magnecrystallic phenomena. Poisson supposed that in crystallized 
bodies the magnetic elements were possibly ellipsoidal; and conceiving the larger 
axes of these ellipsoids all to lie in the same direction, he inferred that a differential 
action, such as that first observed by Pliicker, would be the result. But exactly the 
same results are obtained by a peculiar arrangement of the particles of amorphous 
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bodies. A wax model of calcareous spar was exhibited by Dr. Tyndall, the deport- 
ment of which, as proved experimentally before the Section, was precisely the same 
as that of a calc-spar crystal of the same size and shape. Similar experiments were 
made with other substances, both magnetic and diamagnetic, and all went to esta- 
blish the result—a result assented to by Prof. Thomson, who witnessed the experi- 
ments—that the phenomena in question are not due to the shape of the molecules, 
but ¢o their manner of arrangement. 

AstTRoNoMy, METEORS, WAVES. 

On the connexion between Geological Theories and the Theory of the Figure 
of the Earth. By Henry Hennessy, WRLA. 

As geology may be considered to embrace an examination of the form and struc- 
ture of the earth, it follows that every correct geological theory must be capable of 
explaining the greater as well as the lesser inequalities in the figure of our planet. 
Certain geological theories being incompatible with the supposition that the earth 
was originally in a state of fluidity, attempts have been made to account for its 
spheroidal figure by the abrading action of the waters at its surface. It has been 
shown by Playfair and Sir John Herschel that the earth wou!d from such causes 
ultimately tend to assume the form of an oblate spheroid ; but neither of these emi- 
nent mathematicians have presented such numerical results as would enable us to 
compare the theory with observation satisfactorily. This the author has effected in 
a paper communicated to the Royal Irish Academy, in which he deduces for the polar 
compression, according to the theory in question, 3. The compression given by 
measurements is 335 ; consequently it seems that the theory of the earth’s primitive 
solidity must be rejected in favour of that of its primitive fluidity, which perfectly 
agrees with observation. 

The author also pointed out an inconsistency between the theory of the earth’s 
primitive solidity and the theory of climates proposed by Sir Charles Lyell in order 
to account for the diminution of temperature at the earth’s surface since early 
geological epochs. This theory would require a gradual transport of matter from 
the equator to the poles in order to account for a diminution of the heating surface 
of dry land at the equator. Consequently on this theory the earth would tend to 
become prolate instead of oblate. The author concluded by pointing out similar 
objections to the geological views known as the Neptunian theory and the chemical 

_ theory of volcanos. 

Proposed Theory of the Origin of the Asteroids. 
By James Nasmytu, F.R.A.S. 

As the progress of science is frequently aided by advancing hypothetical views in 
explanation of the cause of certain phenomena, Mr. Nasmyth desires to hazard a 
suggestion as to the cause of the break-up of the original planet whose fragments, it 
has been conjectured, form that numerous and remarkable group of small planets 
revolving between the orbits of Mars and Jupiter, some peculiarities of whose path 
have led to the supposition that they must have parted company from a parent mass 
at the same time and place. In order to render his views on this subject more clear, 
he would refer to the well-known toy called a ‘‘ Prince Rupert Drop,” namely, a drop 
of glass which has been let fall while in a semifluid state into water, by which the 
surface of the glass-drop is caused to cool and consolidate with such rapidity that 
the subsequent consolidation and contraction of the interior mass induces so high 
a degree of tension between it and the exterior crust that the slightest vibration is 
sufficient to overcome the cohesion of the external crust, and by so letting free the 
state of tension cause the glass-drop to fly into thousands of fragments. Nor is 
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this action confined to “ Rupert’s drop,’’ as we have examples of the same action in 
our foundry operations in the case of masses of brittle metal, when the exterior of the 
casting, by consolidating (as it always does before the interior) the after con- 
traction of the interior of the mass, induces a sort of “‘ touch and go”’ state of tension, 
which frequently results in- such castings flying into fragments in spite of their 
apparent strength, either per se, or on the application of some force otherwise 
totally inadequate to produce so destructive a result. 
Now let us apply this action (which we find constant in the cooling of all masses 

of brittle material) to the case of the supposed parent planet of the asteroids. 
It appears to Mr. Nasmyth that we shall find in such the elements of a very feasible if 

not the true explanation of the origin of thisremarkable and numerous group of planets, 
namely, that the parent planet may haye consisted of such materials as that by the 
rapid passing of its surface from the original molten condition to that of solidifica- 
tion, while the yet fluid or semifluid interior went on contracting by the compara- 
tively gradual escape of its heat into space through the solid crust, a state of tension 
may thereby have been induced, such as that in the “ Rupert drop,” and that the 
crust may have at last given way with such violence as to cause the fragments to 
part company, and so pass whirling off into orbits slightly yarying from each other, 
according to corresponding variations in the condition of each at the instant of 
rupture. ; ; 

The remarkable fact that the orbits of these asteroids have one common node or 
point of coincidence causes us to look to some such explanation as has thus been 
hazarded, and which perhaps may be entitled, in the mean time, to fill up a gap until 
supplanted by a better explanation. 

Drawings to illustrate Recent Observations on Nebule. By the HARL 
oF Rosse. With Remarks by Rev. Dr. Ropinson. 

Dr. Robinson stated that he had examined the drawings, which contain care- 
ful delineations of several nebulz not previously examined, and certainly the 
contemplation of them was well fitted to increase the obligations of the astrono- 
mical world to Lord Rosse, as well as to fill every mind with astonishment at the 
wondrous reyelations of his matchless telescope. - Each of them was a new proof of 
a former statement of his, that this instrament would probably disclose forms of 
stellar arrangement, indicating modes of dynamic action neyer before contemplated 
in celestial mechanics. He referred to the drawings of M. 51, in which the spiral 
or yorticose arrangement of the stars and unresolved nebule was first remarked in 
its simplest form; and to others already published, where it presents itself under 
conditions of greater complexity. He also referred to the important fact that the 
class of planetary nebule might now be fairly assumed to have no existence, as all 
of them which have been examined prove to be either annular or of a spiral charac- 
ter. Thus M. 97, which was considered by Sir J. Herschel the finest specimen of 
them, and seemed even in his 18-inch reflector a uniform disc, presents in the six- 
feet a most intricate group of spiral arcs, disposed round two starry centres, looking 
like the visage of a monkey. Among the new ones are H. 2241. It is a ring of 
stars with a faiat nebula within, and a fine double star near its edge; H. 2075, of the 
same kind, but with a bright star almost exactly central, and nine others round it, 
evidently part of the same group. H. 450 is a most extraordinary object; the ring 
exactly circular, its light mottled and flickering, and within it what is evidently a 
globular cluster. Scarcely less surprising, but more magnificent from its association, 
is the planetary at the edge of M. 46, which he had seen, though in a night not so 
favourable as that must have been when the drawing was made. It is a resolvable 
double ring, rather spiral, with a central star; and from the improbability of two 
objects so rare as a splendid cluster, and one of these compound rings being casually 
connected, it seems reasonable to think they constitute one system. The double 
star, « Orionis, belongs also to this class, and he called attention to the absolute 
darkness of the aperture in the nebula round the two stars, and that the larger of 
them was at its edge instead of being central. He argued, from the remarkable dif- 



TRANSACTIONS OF THE SECTIONS. 93 

ference between these objects as seen in the telescopes of Lord Rosse (even the three- 
feet) and those of previous observers, how desirable it was that a complete review 
of the nebulze should be made without loss of time. Even now much labour and 
talent were expended in theorizing on the imperfect data given by instruments, which 
though matchless in their time have now been surpassed. Among others he di- 
rected the notice of the Section to H, 604, where the two clusters and the associated 

epyals are projected into ellipses; and to H, 2205, in which the long-resolved 
ray, being 

the most intense, was alone seen by Herschel, but the magnificent spirals and their 
central stars escaped him. M. 65, H. 857, appear to be helices seen obliquely. 
But the most curious one is M, 33, of which the centre is a triple star disposed as 
an equilateral triangle among a mass of smaller, from which proceed eight or nine 
spirals ; and round all is an enormous nebula, in which howeyer no spiral character 
had yet been traced. 

There were several examples of another singular system, nebulz streaked with 
dark bands, such as Bond discoyered in the great nebula of Andromeda. H. 399, a 

wisp; H, 1393, a long ray of most marvellous appearance; H, 218, an oblique with 

sixteen or seyenteen dark transverse stripes; and H. 315, haying in the nebula a 
cluster nearly insulated by offsets from the broad curved dark band, are among the 
most surprising. But the number of these curious objects was so great that 
time would only permit him to invite attention to H. 1052 and 1053, where the 
cause of spirality had been interrupted by some other forces that bent the system at 
a right angle and drew the nebula into a straight ray; to H. 444, a double resolved 
nebula inclosed in a large and faint oval ring; and above all to M. 27, the “ Dumb 
Bell” nebula as shown by the six-feet, with its brilliant two clusters of comparatively 
large stars, its dark bands and the faint rings which surround it differing even more 
from the picture of the three-feet than that does from the figure of Herschel, 

In the name of the Section he thanked Lord Rosse, not merely for the pleasure 
which they received from the sight of these wonders, but for the unremitted and 
precious gifts which he was conferring on astronomy. Would he also increase their 
gratitude by mentioning any improvements which he might have lately made in the 
methods of suspending these large specule in their tubes or in the process of polish- 
ing, the latter with reference to the possibility of its being practised with success by 
persons who had not the long experience and mechanical knowledge of his Lordship ? 

Lord Rosse adyerted to the peculiar conditions of equilibrium which must prevail 
in these systems, or rather to the forces which are required to produce the peculiar 

constitution which they indicate, and pointed out the difficulties of such an investi- 
gation. It could however not be undertaken with advantage till we possess a much 
more extended collection of data, to which he would contribute to the utmost of his 

power. These drawings were based on measures carefully taken with a bar-micro- 
meter (the only one available in such cases), and he believed they might be trusted. 
He had already described the improvement effected by supporting the speculum on 
its lever by eighty-one balls, and mentioned the striking fact, that with a speculum 

weighing 32 tons a slight pressure of the hand would deform for a time the image 
of a star. He had since effected a further improvement by supporting the edge of 
the speculum in a hoop mounted in jimmals. As to polishing, he had recently made 
many experiments with 3-feet specula in reference to the object of Dr. Robinson’s 
question, and in particular had found, that, by increasing the speed of the second ex- 

centric in his machine, the process was rendered so much more certain, that desiring 
one of his workmen, a smith, to perform the whole process without any superintend- 
ence on his part, he produced a speculum, not perhaps absolutely perfect, but capable 
of doing excellent work. He had no doubt that any person of ordinary mechanical 
capacity would be able to do as much with a little instruction, and he would be most 
willing to give that instruction to any observer that might be placed in charge of a 
large reflector. : 
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METEOROLOGY. 

Account of a remarkable Case of Mirage. By Sir Daviw Brewster, K.H., 
D.C.L., F.RS., § VuPRS. Edinb. 

On the 21st of August, 1851, Miss F. E. went out on a drive with Mrs. and Miss 
H., and leaving them ‘in the carriage, climbed to the top of the Mynydd, a high and 
steep hill, rising about 500 feet above the valley of New Radnor, the summit round 
and bare, the ground firm. 

It was about half-past 2 p.m., and there was a bright hot sun. 
After picking some flowers on the top of the hill, she went to a spot whence she 

could see the road, the carriage and the ladies, and waved to them her “ victorine,” 
which she held in her hand. Then, turning, she suddenly perceived a figure at the 
distance of a few yards from her. It was standing on a wet spot, where there was 
a little thin mist (probably steam) rising, and wavered a little, never remaining still ; 
for which reason she did not think it was a real figure, though she says it had “a great 
deal of bulk,” It was on a level with herself, and formed a species of triangle with 
herself and the sun, F. looking towards the sun, but not directly to it. She thought 
at first that the figure might be a delusion; it stood exactly facing her, and she first 
discovered it to be her own image by perceiving that, like herself, it held a “ victo- 
rine”’ and bunch of flowers in its hand.- She moved the hand with the nosegay, and 
the figure did the same. The dress and the flowers were precisely similar to her 
own, and the colours as vivid as in the reality. She could see the colouring and 
the flesh; it was like looking at herself in a looking-glass. 

She stood looking at and examining it for two or three minutes; then, hecoming 
frightened, turned away from the figure and ran straight down the side of the hill 
(which, though covered with turf, is of almost perpendicular steepness) without look- 
ing behind her, to Mrs. and Miss H., to whom she said that she had ‘had such a 
strange companion on the hill—herself.”” There was no mist around her when she 
saw the figure; it hung only over the one spot. 

Miss H. said, that she and her sister-in-law had remained in the carriage. Look- 
ing up, she saw two figures on the top of the hill against the sky, at a few yards’ 
distance from each other. Being short-sighted, and the distance considerable, she 
could distinguish nothing but this fact, and merely observed, that she wondered 
what companion F. had met with. She then turned to talk to her companion, and 
thought no more about the matter, until F. came running to them, considerably 
alarmed, to tell them what she had seen. Mrs. H. saw the two figures as well as 
her sister-in-law. 

A little servant-boy who was with the carriage, saw F. run down the hill, falling 
repeatedly, and appearing much frightened. 

Miss F. E. returned a few days after to the same spot to see whether the appear- 
ance would be renewed, but has never seen it again. 

The figure of Miss E., thus distinctly seen by herself and others, was obviously 
produced by reflexion from the mass of vapour rising from the wet ground on which 
she stood. Sir David Brewster stated, on the authority of direct experiment, that 
when the particles of vapour are sufficiently small, such as that produced by breathing 
on a glass surface of nearly the same temperature as the breath, the surface of the 
vapour reflects as distinct a picture as if it were the surface of water. The vapour 
surface must have been considerably extended in the direction of Mrs. H.’s carriage 
in order that the reflected rays might reach it. 

On certain Phenomena of Diffraction. By Sir Davin Brewster, K.H., 
DCL, FRS., & VuPRS. Edinb. 

In this communication the author pointed out some new and interesting phzno- 
mena which he had observed. The diffracting body tapers like the point of a very fine 
needle, which will be understood from the figure, which very imperfectly represents 
the internal and external fringes as produced by a needle-point like MN. The ev- 
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ternal fringes are represented by mn, m!n', and are convex outwards, or parallel to the 
sides of the point MN. The inéernal fringes, 
as seen by Grimaldi and Dr. Young, are shown 
by the deep black lines between A and B. 
These internal fringes, however, I have ob- 
served extending far beyond the shadow in 
fine hyperbolic curves, as shown between o 
and p, and o and p’. They intersect the ex- 
ternal ones, and give them the appearance 
of screws or twisted cords. In homogeneous 
light, where the fringes are alternately dark 
and coloured, the dark fringes are dark at 

their intersections, and the coloured ones coloured. 
When the needle-point is illuminated by the spectrum, and the fringes viewed by 

a lens, which is necessary to see them, we require to approach the lens to the fringes 
m'n! on the violet side of the spectrum, and to withdraw it on the red side, in order 
to see them distinctly. When this experiment is made with great care, I have 
counted fwenty external fringes on each side of the shadow, which may always be 
seen most distinctly by looking through the margin of the lens. 
When the diffracting: body is an exceedingly small wire with parallel sides, the 

internal fringes extend far beyond the shadow, mingling with the external ones, and 
completely altering their colours and forms. 

The internal fringes beyond the shadow, like those in it, disappear by intercepting 
the light with a screen on the opposite side of the diffracting body. 

In former notices on certain dark bands in the spectrum, the author noticed that 
they resembled screws or twisted lines; and he infers from the preceding experi- 
ments, that these bands may have a similar origin, that is, that they may be pro- 
duced by the intersection of two systems of bands, or by portions of bands produced 
by the ragged or uneven edge of the diffracting body. 

In this communication Sir David stated that the bands which in former notices he 
had considered as indicating an apparent polarity of light, were merely the internal 
diffraction fringes produced by the edge of the plate, displaced, according to M.Arago’s 
discovery, by the retarding action of the plate itself, and rendered visible through 
the action of the prism in one position of the edge more than another. He had seen 
the fringes under various circumstances, whether the diffracting edge was towards the 
red or blue side of the spectrum, never having any dependence on the aperture of the 

On four simultaneous Experiments in the Island of Bombay to determine the 
Fall of Rain at different Hei ghts below 200 feet. By Dr.G. Burst. Com- 
municated by Col. SYKEs. 

‘Dr. Buist gave the details of the means which he adopted to ensure accurate re- 
sults. No satisfactory conclusion could be drawn, because the gauges at the several 
heights below and at 200 feet did not give uniform results; sometimes the most 
elevated gauges having the greatest fall of rain, and at other times the lower 
gauges having the greatest quantity. Nor did gauges at similar heights receive the 
same quantity of rain. 

On Atmospheric Daily and Yearly Fluctuations. By Dr. G. Butst. 

The object of the author was to show from the annual and daily oscillations of 
the barometer south of latitude 44° N., that the usually received opinion, that ‘‘ the 
annual range of the barometer increased and that the daily fluctuations decreased as 
the equator was receded from,”” was met by so many instances to the contrary as 
to go far to invalidate the rule. Dr. Buist supplies a list of twenty-five stations 
from lat. 43° 39’ N. to lat. 42° 52’S., in which the annual and daily ranges of the 
barometer are given for the year, and for the summer and winter months. With 
the exception, however, of Aden, Toronto, St. Helena, and Hobart Town, the stations 
are confined to the continent of India and within 22 degrees of latitude north of the 
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equator; and many of the stations are at very different elevations, which it is 
known affects both the annual and the daily oscillations. Dr. Buist in his paper 
discusses the exceptional cases to the supposed rule, and recommends them for 
scientific consideration, 

Communication from the Smithsonian Institution ‘on the Plan adopted for 
investigating the Meteorology of North America. 

Col. Sabine read a letter from Prof. Henry, of the Smithsonian Institution. 
Accompanying the letter was a set of charts to illustrate the plan adopted by the 
Institution. They gave the atmospheric changes in pressure, temperature, and 
wind during a storm which commenced at the close of January 1851. The prin- 
cipal object of this communication was to cause the British Association to procure 
the establishment of a series of observations in the British possessions on that con- 
tinent which may serve as an extension of those proceeding under the direction of 
the Smithsonian Institution. The general plan is that originally proposed by Prof. 
Mitchell of North Carclina, and used successfully by Prof. Loomis in the study of 
two storms which occurred some years since. It consists in ascertaining the changes 
of the several meteorological elements from the mean of the month in which the 
storm occurs, and delineating on a series of charts all the phases and movements of 
the atmosphere from the beginning of the disturbance to its end. As many of the 
instruments used had not been compared and were not of the most improved con- 
struction, it had been feared that no reliable results could be obtained. But this is not 
the case: though the absolute mean temperature and pressure are not obtained, yet 
facts of equal, if not greater interest, are deducible, namely, the changes from a 
normal state. Thus the average (say for a month) can be deduced with sufficient 
precision to afford important practical deductions. Though the zero-points may be 
in error several divisions of the respective scales, they may give with sufficient accu- 
racy the changes which occur at a given time, and thus furnish reliable data for de- 
termining the dynamic phenomena of the atmosphere, though inadequate to furnish 
statistical meteorological elements, The whole number of observers immediately 
under the direction of this Institution is about two hundred; and a hope was ex- 
pressed that the British Association and the Royal Society would aid by their co- 
operation in extending the system by establishing corresponding observations in Her 
Majesty’s possessions in America. 

On the Aurora. By Lieut. W. H. H. Hoover. 

The author believes the aurora borealis to be moisture in some shape (whether dew 
or vapour, liquid or frozen), illumined by the heavenly bedies, either directly or | 
reflecting their rays from the frozen masses around the pole, or even from the imme- 
diately proximate snow-clad earth. This opinion he endeavoured to support by 
facts and argument. 

Notes on the Meteorology of Ireland, deduced from the Observations made at 
the Coast-quard Stations under the direction of the Royal Irish Academy. 
By the Rev. H. Liuoyp, D.D., FR. 

In the year 1850 an application was made by the Royal Irish Academy to the 
Government, requesting that meteorological and tidal observations should be made 
by the officers of the Coast-guard Service, according to a prearranged plan, at cer- 
tain selected stations on the coasts of Ireland, the Academy undertaking to furnish 
the instruments and the instructions for their use. This application was promptly 
acceded to by the Government; and in the course of the same year meteorological 
instruments, previously compared with the standards belonging to the Dublin Mag- 
netical Observatory, were conveyed to the several stations, and tide-gauges of a new 
construction were erected. All the stations were subsequently visited by Members 
of the Council of the Royal Irish Academy, who undertook the task of placing and 
adjusting the instruments, and of training the observers in their use. At the same 
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time an application was made to the Board of Trinity College, and to the Heads of 
the Queen’s Colleges of Belfast, Cork and Galway, requesting their cooperation in 
the meteorological observations ; and a similar application was addressed to Dr. Robin- 
son and Mr. Cooper, and to several private individuals who were known to be in- 
terested in meteorologieal inquiries. These applications were, for the most part, 
cheerfully acceded to, and the observations, upon the plan laid down by the Academy, 
were commenced everywhere before the elose of the year, 

Dr. Lloyd having been requested by the Council of the Academy to superintend 
the reduction of the meteorological observations, some of the principal results to 
which he has been conducted are given in the present communication. 

The first point to which he invited the attention of the Section was the distribution 
of mean temperature in Ireland at the different seasons of the year. On an exami- 
nation of the mean monthly temperatures at the several stations, it was found that 
those of the inland stations (Armagh, Markree, Portarlington and Athy) were in defect, 
as compared with the corresponding coast stations; the defect being (as might be 
expected) least in summer and greatest in winter. The daily and yearly ranges of 
temperature are, of course, greater at the inland than at the coast stations. 

Upon examination of the results at the coagt stations, it is found that there is a 
decrease of mean yearly temperature, in proceeding northward, amounting to 3°°5; 
the mean temperature at Castletownsend being 52°-2, and that of Buncrana 48°*7. 
The rate of decrease is about 1° in 80 geographical miles. 

Again, there is a decrease of mean yearly temperature, although not so rapid, in 
proceeding eastward. Thus from Westport to Dublin, places nearly in the same 
parallel of latitude, the decrease of temperature is 1°°3; the mean rate of decrease 
in proceeding eastward being about 1° in 130 geographical miles. In consequence 
of this variation, the mean temperature of the western coast of the island exceeds 

that of the eastern by about 2°. 
The following are the angles which the isothermal lines form with the meridian 

at the several seasons of the year :— : 

Spring...e..... S. 63° 
Summer ......... N. 77° 
Autumn we... S. 27° 
Winter ........ Be Fe 

It thus appears that the direction of the isothermals makes a wide oscillation in the 
course of the year, viz. through an angle of about 80°, their mean direction for the 
entire year being S. 57° E. It appears, further, that their two extreme positions are 
in the consecutive seasons of summer and autumn. 

The latter conclusion, startling as it is at first sight, is completely explained by the 
form and annual movement of the isothermal lines, as shown in Dove’s maps. In 
fact, there is a rapid flexure of these lines in the neighbourhood of the British 
islands in the autumn and winter months, the lines (as we follow them eastward) 
first tending to the N.E., and then, after a sudden bend, taking a S.E. course. Now 
this flexure, which is due to the influence of the Gulf-stream, begins to manifest itself 
in the month of September, and the maximum advances westward with the advance 
of the season; so that the ascending and descending branches of the curve pass 
through Ireland at a short interval. It is to this flexure that we owe, in this country, 
the mildness of our winter climate. : 

The next point connected with the meteorology of Ireland referred to by Dr. Lloyd, 
was the mean elusticity of vapour and the mean humidity, The maximum elastic 
force of vapour occurs, as might have been expected, at the southern stations, 
Cahirciveen and Castletownsend; and the minimum at the northern, Buncrana and 
Armagh. The mean elastic force of vapour in Ireland, during the year 1851, was 
*314 of an inch of mercury; and the extreme variation depending on position was 
046. 

If we divide the actual elasticity of vapour by the maximum elastic force corre- 
sponding to the temperature, we obtain the measure of the humidity, The humidity 
is, as we know, very great in Ireland; its mean yearly value for the whole of Ireland 
being ‘86. The driest stations are, as might be expected, on the eastern coast, and 
the most humid on the western. 
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The total amount of rain, at the several stations, for the year 1851, is as follows :-— 

Station. Rain in inches, 

Portarlington..... =Rhnaos 21°2 
20-25 { Kitlough oe iin weve 23°2 

Dublin ...... cbuésoeuswen ee OS: 
SA iv aNesaesatds ene see wees GOAT 

aeoaee Donaghadee ............ 27°9 
Courtown ......06 Poste: 29°6 
ACPD (adc ceo ccinastec'e's dae ORO 
Armagh ...ccececsseseoees 33°1 

30-359 Killybegs ssss-cssseesss 33°2 
Dunmore ....sccceseeess 33°5 

‘ IPGEEDUSN) Feacseessuicanies 37°2 
35—40 { Buncrana ...cecscceeeees 39°3 

Markee... adac deactsensess 40°3 
BPS { Castletownsend......... 42°5 
45—50...Westport ..seeeeereeeees 45°9 
50—60...Cahirciveen ......... aoe 59°4 

It will be seen from the foregoing table— © 
1. That there is great diversity in the yearly amount of rain at the different sta- 

tions, all of which (excepting four) are but a few feet above the sea-level; the 
greatest rain (at Cahirciveen) being nearly three times as great as the least (at 
Portarlington). 

2. That the stations of least rain are either inland or on the eastern coast; while 
those of greatest rain are at or near the western coast. 

3. That the amount of rain is greatly dependent on the proximity of a mountain 
chain or group, being always considerable in such neighbourhood, unless the station 
lie to the N.E. of the same. A 

The author illustrated this last position by reference to the map prepared by 
Captain Larcom, at the instance of the Land-tenure Commissioners, in which degrees 
of elevation, differing by 250 feet, are distinguished by different shades of colour. 
Thus, Portarlington lies to the N.E. of Slieve-bloom, Killough N.E. of the Mourne 
range, Dublin N.E. of the Dublin and Wicklow range, and so on. On the other 
hand, the stations of greatest rain, Cahirciveen, Castletownsend, Westport, &c. are 
in the vicinity of high mountains, but on a different side. 

If we assume the proportion of rain at the different stations to be constant, or 
nearly so, the preceding numbers may all be reduced to their mean values by multi- 
plying by the factor, which expresses the relation of the rain of 1851 to the mean at 
any one station. The following table gives the yearly fall of rain in Dublin for the 
last eleven years :— 

Year. Rain in inches. Year. Rain in inches. 
SA toeeewusin civs'sejs 27°05 NS Aecsccaccacree 25°80 

TGs cc che ceases 28°08 TEAS D esanscavemun 34°11 

GES ee ceivcesrasias PA rp SAO Ree eect cones 29°80 

SAA. cwesesecscies 28°38 TSSOP, ccoaesecuaen 24°16 

1s Va eaingede pastas (OU NSDilteveasuraewcete 26°40 

SAG ada cccdes sac 36°09 — 
Mean.... 29°01 

On this assumption, therefore, the mean yearly rain at any station will be found 
: ; : 29°01 

by multiplying the number of inches which fell in 1851 by 1°1 (=iea0)- The 

greatest mean monthly fall of rain in Dublin occurs in October, and its amount is 

3°34 inches; the least mean monthly rain is in February, its amount being 1°74 

inches. 
The last point adverted to by Dr. Lloyd, as deduced from these observations, was 

the evidence which they afford of the frequent occurrence of cyclonic movements in 
the atmosphere. The observations being simultaneous at all the stations, such 
movements are at once detected by a comparison of the directions of the wind at the 
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same moment at the different stations ; and it thus appears that the rotatory move- 
ment of the air, which constitutes a cyclone, is by no means confined to the more 
violent currents, but may be traced even in the gentlest breeze. The author con- 
cluded with some remarks on the physical characters of these aérial movements ; 
and he showed in what manner the results of observation should be combined by 
the method of least squares, so as to deduce the direction and velocity of the centre 
of the vortex. 

Monthly Amount of Rain from the Register, Armagh Observatory. 

Days on! sum of 
Anno,} Jan. | Feb. | Mar.| Apr. | May. |June.| July.| Aug. | Sept. | Oct. | Nov. | Dec. bia in. 

rain fell. 

inch, | inch. | inch.| inch. | inch. | inch. | inch. | inch. | inch. | inch. | inch. | inch. 
1840. | 4°935 | 2*751 | 0°463 | 0°760 | 3°025 | 2°501 | 3°154 | 2°656 | 2°424 | 1°256 | 3°448 | 2°818 161 | 30°192 
1841, | 2°004 | 2°265 | 3°649 | 1°699 | 1°549 | 2°597 | 2-353 | 2°896 | 2*314 | 4-001 | 37024 | 3°503 196 | 31°858 
1842. | 2°794 | 2:726 | 4-226 | 0-032 | 4:076 | 2°419 | 3-009 | 2°976 | 2°850 | 1:977 | 4*706 | 3:005 191 | 34°800 
1843. | 2°245 | 1:269 | 1-930 | 2929 | 3-944 | 3°344 | 4°160 | 3°841 | 1°223 | 3°995 | 3°188 | 2°243 183 | 34°311 
1844, | 2°636 | 3°239 | 2°888 | 1°669 | 0°042 | 4°472 | 2:360 | 3°067 | 2°226 | 4°351 | 3:002 | 0°532 180 | 30°487 
1845. | 4°985 | 1°326 | 1°622 | 3°156 | 0°391 | 5°566 | 3°628 | 1°877 | 2829 | 4°841 | 4°755 | 5°256 189 | 41°232 
1846. | 4°579 | 1°864 | 3°793 | 2:848 | 1°684 | 2°104 | 3°854 | 3°551 | 3°353 | 4-931 | 3°297 | 1°632 186 | 37°967 

_| 1847. | 3°027 | 1°974 | 1°461 | 3°147 | 2°482 | 1°912 | 1:083 | 1°096 | 2°665 | 3°778 | 3°775 | 5°856| 210 | 32°258 
1848. | 1°867 | 6°754 | 3°769 | 3°320 | 1-239 | 2°733 | 3°920 | 3-476 | 2°379 | 3°147 | 3°698 | 3°011 221 | 39'313 
1849. | 6°302 | 2°507 | 1°483 | 2°091 | 3°004 | 0°870 | 3°977 | 2°81 | 3°554 | 4°387 | 2°726 | 3°256| 230 | 37°048 
1850. | 4°083 | 5°935 | 1°235 | 3°507 | 2°414 | 2°371 | 3°142 | 2°720 | 2°731 | 2°240 | 3:214 | 2°462| 238 | 35°134 
1851. | 5°528 | 2°827 | 2°547 | 1°538 | 1°915 | 3°452 | 3°655 | 2°809 | 2°438 | 2°898 | 1°405 | 2°113 233 | 33°125 

Mean, | 3-749 | 2879 | 2-492 | 2-225 | 2*230 | 2*862 | 3191 | 2°821 | 2580] 3°484 | 3°353 | 2°974 | 

On the Fata Morgana of Ireland. By Mr. M‘Faruanp. 

These singular illusions are termed in the Irish language Duna Feadhreagh, or 
Fairy Castles. As proof that the Morgana had appeared as an island, either resting 
or floating on the sea prior to 1185, Mr. M‘Farland read a passage from the topo- 
graphical history of that country, by Giraldus Cambrensis (lib. ii. c. 12). He then 
referred to the “‘ Miranda loca, que vidit St. Brandanus in Oceano,”’ to which Usher 
alludes in his ‘ De Hibernia’ (p. 813), and quoted an unpublished History of Ire- 
land, composed about 1636 (and now remaining in MS. in the Library of the 
Royal Irish Academy at Dublin), that speaks of an “ Iland which lyeth far att sea, 
on the west of Connaught, and sometimes is perceived by the inhabitants of the 
Owles and Iris; also from St. Helen Head, beyond the haven of Calbeggs (Killibegs, 
Donegal). Likewise, severall seamen have discovered it att sea as they have sailed 
on the western coasts of Ireland.’”? Mr. M‘Farland also read from the Chronogra- 
phical Description of Connaught, written in 1684, by Roderick O‘Flagherty, and 
published by the Irish Archeological Society, in which it is recorded (p. 68), that, 
“From the Isles of Arran and the West continent, often appears visible that en- 
chanted island, called O’Branil, and in Irish Beg-ara, or the Sessen Arran, set down 
in cards of navigation. * * There is, westward of Arran, in sight of the next conti- 
nent, Skerde, a wild island of huge rocks ; these sometimes appear to be a great city 
far off, full of houses, castles, towers, and chimneys ; sometimes full of blazing flames, 
smoke, and people running to and fro. Another day you would see nothing but a 
number of ships, with their sailes and riggings; then so many great stakes or reekes 
of corn and turf.”’ Mr. M‘Farland next cited the ‘ History of the Parish of Ramoan 
(Ballycastle),’ by the Rev. Wm. Conolly (1812), in which it is stated, that the 
author had received a minute description of the Fata Morgana from several persons 
who saw it, on different summer evenings, along the shore of the Giant’s Causeway ; 
shadows resembling castles, ruins and tall spires darted rapidly across the surface of 
the sea, which were instantly lengthened into considerable height ; they moved to the 
eastern part of the horizon, and at sunset totally disappeared. This work makes 
mention of an earlier one (of 1748), by a gentleman who resided near the Causeway, 
and which presented a long account of an enchanted island, annually seen floating 
along the coast of Antrim. Reference was afterwards made to ‘ Plumptree’s Nar- 
rative’ (of 1817), as showing that, at Rathlin—a considerable island opposite to 
Ballycastle—a belief then prevailed, that a green island rose every seventh year, out 
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of the sea, between it and the promontory of Bengore; the inhabitants asserting that 
many of them had distinctly seen it, crowded with people selling yarn, and en- 
gaged in various other occupations common toa fair. The notes to the second book 
of Dr. Drummond’s poem on the ‘ Causeway’ were also glanced at, as containing an 
account of other cases of the Fata Morgana, by the Bushfoot Strand and Tor-point. 
So, a person still living (and whose name; &c. were given) conceived that he had a 
sight of the floating isle off Fair-Head; that it seemed to be well-wooded; and that 
he could distinguish upon it the forms of buildings, and a woman laying out clothes, 
Mr. M‘Farland then mentioned that, in June 1833, he himself and a party of friends, 
when stariding on a tock at Portbalintrea, perceived a small rothdish island as if in 
the act of emerging from the deep, at a distance of a mile from the shore; at first it 
appeared but as 4 green field, afterwards it became fringed with red, yellow and 
blue; whilst the forms of trees, men and cattle rose upon it slowly and successively ; 
and these continued for about a quarter of an hour, distinct in their outlines, shape 
and colour; the figures, too, seemed to walk across it, or wandered among the trees, 
the ocean bathed it around, the sun shone upon it from above; and all was fresh, 
fair, and beautiful, till the sward assumed a shadowy form, and its various 
objects, mingling into one confused whole, passed away as strangely as they came. 
Further, Morgana had occasionally assumed the semblance of a beautiful bridge 
that spanned the Sound between the Skerry rocks and the strand at Portrush, 
and having people passing and repassing over it. A particular instance of 
this was Stated, as well as of the appearance of the sea, at Ballintoy, of what 
resembled a city with its streets; houses, spires, &c. Two occasions were then spe- 
cified, in which the Fata had been seen in the sky—the one in the summer of 1847, 
over the Ferry at Lough Foyle, and the other on the 14th of December 1850, near 
to the Bannmouth; and in the course of which the images of troops, ships, &c. 
were reflected on the clouds. Four other cases of the Aérial Morgana were adduced, 
as witnessed about the town and coast of Waterford in 1644, and at the close of the 
last arid commencement of the present centuries, atid taken from the ‘ Voyages and 
Observations’ of M. le Gown, Brewer’s “‘ Beauties of Ireland ” (vol. ii. p. 307; n.), 
and the 13th volume of the Phil. Mag., Old Series. Mr. M‘Farland considéted that 
these various exhibitions of the Fata Morgana might all be accounted for by apply- 
ing to those parts of the coast on which they had been displayed; the theories of 
Minasi and M. Honel, as advanced by them in explanation of similar phenomena 
seen on and about the Strait of Messina. The Northern Channel of Ireland presents, 
to a very great degree, the same data as regards shape, indentations, currents, and 
bituiien, as that strait does, and on which their theories rest; and he believed that, 
to some extent at least, so did the sea in the neighbourhood of the isles of Arran 

~ afid towh of Waterford. Where the Marine Morgana was found, the Aérial might 
be expected, aiid the Prismatic was a mere corollary to the first. 

————w 

On the Causes of the Excess of the Mean Temperature of Rivers above that of 
the Atmosphere, recently observed by M. Renou. By W. J. Macquorn 
Rankine, C.F, F.RSE. 

M. Renow having for four years observed the temperature of the River Loir at 
Vendéme, as compared with that of the atmosphere, has found that the mean teim- 
perature of the river invatiably exceeds that of the air, by an amount varying from 
14 to 3 Centigrade degrees, and averaging 2°24 Centigrade; anda similar result has 
been deduced from obsetvations made by M. Oscar Valin on the Loire at Tours. 
M. Renou and M. Babinet account for this fact by the re-radiation from the bed of 
the river of solar heat previously absorbed by it. 

Mf. Rankine thinks this supposition inadequate to account for the facts ; because 
the excess of temperature of the river over the air was considerably above its mean 
amount in November, and very near its maximum in December; and because the 
mean diurnal variation of temperature of the river was much less than that of 
the air. He cofisiders that friction is probably one cause of this elevation of 
temperature; for if water descends in a uniform channel, with a uniform 
eaams from a higher level to a lower, the whole power due to its descent is 
expended in overcoming friction; that is to say, is converted into heat, as the expe- 



TRANSACTIONS OF THE SECTIONS. 31 

riments of Mr. Joule have proved. This must cause an elevation of temperature, 
which will go on until the loss of heat by radiation, conduction, and evaporation 
balances the gain by friction, and at this point the temperature of the river will 
remain stationary. 

Meteorological Summary for 1851, at Huggate, near Pocklington. 
By the Rev. T. RANKIN. 

This, as usual, contained a summary for the year of the thermometer, barometer, 
hygrometer, rain-gauge, atmospheric waves, winds, aurore, and meteors observed 
at Huggate. It also contained a brief notice of eclipses. 

On an Aurora observed at Huggate. By the Rev. T. Ranxin. 

On the Aurora Borealis. By Rear-Admiral Sir Joun Ross. 
This explanation of auroras is the same as that which was formerly given by Sir 

John Ross at the Dublin Meeting in 1835. 

On the Formula for the Wet-bulb Thermometer. By Capt. STRACHEY. 

The author stated objections to the principle on which Dr. Apjohn’s formula 
had been investigated; affirmed that this formula was found not applicable to 
the high temperatures and dew-points observed in India, and proposed a correction 
in that part of the process which involves the difference of the number of degrees 
of the dry and wet bulbs. 

On Tropical Hurricanes. By Dr. J.. Taytor. 
The author began by stating the observed facts as to these hurricanes. They 

begin from 10° to 20° from the equator, but are not observed at it. A hot, sultry 
and calm state of the atmosphere, with a low barometric pressure, indicates their 
occurrence, or immediately precedes them. The force of the wind increases as the 
centre of the area over which the action of the hurricane extends is approached. 
The author then poizited out the inconsistency of the theory of Mr. Espy and other 
American philosophers with the facts observed, and particularly that a ship situ- 
ated in a Storm of the structure which that theory supposed would find the wind to 
bear in either direction indifferently in the northern or the southerh hemisphere; 
which is contrary to experience; for the direction of the whirl in the northern 
hemisphere is always contrary to the motion of the hands of a watch; while in the 
southern it was as constantly in the same direction for the true cyclone. He stated 
his conviction that the opinion which is alone consistent with all the facts is, that 
the movement of the air is one of revolution round a central space which is itself in 
a state of progressive motion; and that the direction of the rotatory movement is 
invariable in the same hemisphere. The author then sketched the causes which 
might give rise to such a rotatory movement; particularising the hypothesis of Dove 
and others, viz. that of contending currents, and showing its utter iricompetence ; 
and proceeded to give the theory which he proposed of them, viz. that the partial 
vacuum indicated by the low state of the barometer over the area of the storm, arid 

* particularly towards the vortex, is not the effect of centrifugal force, but the original 
cause of the movement, by inducing a translation of air from beyond the boundary of 
the partial vacuum inward towards its centre,—a motion which would occur in directly 
converging right lines were the earth and air at rest; but the earth being in motion, 
and therefore the area of the hurricane turning round with regard to its own centre, 
the velocity of such movement being greater for a particle of air at a distance from 
that centre than for one nearer, as the particles approach it, they retain their greater 
velocities, and thus move not in radial lines, but in diminishing circles or spirals 
round the centre, which would be the case were the particles of air only to retain 
their primitive velocity of rotation; but by the principle of the conservation of areas, 
the velocity would increase more and more as the centre of the vortex was approached. 
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The author then traced the consequences of such combined motions, by supposing the 
disturbance to commence first around one of the poles of the earth, and then by 
tracing the change of circumstances which must take place in other latitudes; and 
asserted, that by calculating by these suppositions, using as data the well-ascertained 
dimensions of the area over which cyclones extended, a relative movement of the air 
over the earth, even greater than any that had ever been observed in violent hurri- 
canes, might result. He concluded by showing how an experiment which he had 
prepared might be performed, so as to exhibit the more striking effects of a hurricane 
in water, by giving a whirling motion to a wide vessel of water furnished with a 
valve in the bottom, at a distance from the axis, which could be withdrawn. He 
also stated his conviction, that the phenomena of sea and land breezes would yet be 
found to partake of the rotatory character. 

Aurora Borealis observed at St. Ives, Hunts. By J. K Warts. 

This is a record of four displays of the aurora on the 26th of March, 1851, and on 
the 19th and 21st of February, and the 21st of March, 1852. 

MIscELLANEOUS. 

On an Instrument for Drawing. By Henry TwInine. 

The use of the instrument is to assist in obtaining correct representations of ob- 
jects from nature, by pointing out the different angles at which they present them- 
selves to the eye, and by finding out the vanishing points of their retiring sides. 

The instrument consists of a graduated semicircular plate placed horizontally 
on the top of a rod or pillar, so as to be raised or lowered at pleasure. Above 
this plate or dial is placed another having a vertical position, in connexion with 
which there is an index or needle, moving vertically on a pivot, and which 
serves to mark the elevation and the depression of any point above or below the 
horizon. Also connected with the horizontal plate or dial is another index, con- 
sisting of three branches or wires placed at right angles, and which is susceptible of 
a horizontal motion. Its position is immediately above the horizontal graduated 
plate. The straight side of this plate is placed parallel with the picture, the angular 
dimensions of which are marked on the graduated semicircle opposite. The cross 
wire of the index above the plate is then so directed, that, to the observer’s eye, it 
will correspond exactly with a given line of any object in nature of which it is 
wished to obtain the direction, or, in other words, the inclination with reference to 
the plane of the picture. A plan recommended by Varley for attaining this purpose, 
is to give to one of the limbs of a jointed rule the inclination which any receding 
line in nature may appear to have to the eye; but with the instrument now described 
we reverse the method, as it were, for we adjust the direction of a wire which is 
level, so as to correspond with the horizontal line of any retiring object, and then we 
find out, on the graduated plate connected with the wire, the exact position of the 
vanishing points of these objects, that is to say, those points to which their various 
horizontal lines converge. Thus the true inclination of all horizontal lines is 
obtained by finding out, in the first place according to a simple method, but which 
cannot here be fully detailed, the vanishing points of all level lines of objects. 

The advantages of this instrument may be considered to consist in accustoming 
the student to view the perspective of objects theoretically, and in a manner calcu- 
lated to impress its principles on the mind; the horizontal plate and index serving 
to convey clear and precise notions of the relations of the vertical surfaces of objects 
to the plane of the canvas, whilst the vertical plate and needle serve to give the 
angular elevation and depression of objects, or their extension above or below the 
horizon ; a correct representation of nature, under various circumstances, requiring 
a perfect familiarity with both these principles. 
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CHEMISTRY. 

On the Discovery of Minute Quantities of Soda by the Action of Polarized 
Light. By Professor Tuomas Anprews, M.D., MRA, FLRS., 
V.P. Queen’s College, Belfast. 

Tue double chloride of potassium and platinum crystallizing in regular octahedrons, 
exercises, when placed in the dark field of the polariscope, no depolarizing action; 
and the same remark applies to the bichloride of platinum in consequence of its im- 
perfect crystallization. On the other hand, the chloride of sodium and platinum in 
thin crystalline plates is remarkable for its depolarizing power, and a trace of this salt, 
which is invisible to the naked eye, may be at oncé detected by the brilliant display 
of prismatic colours which it exhibits under the action of polarized light. The author 
applies this property to the detection of soda in the following way. The other bases 
having been removed by the ordinary methods, and the alkalies converted into chlo- 
rides, a drop of the solution is placed on a glass slide, and a very small quantity of 
a dilute sclution of the bichloride of platinum added, avoiding as far as possible an 
excess of that reagent. The drop is then evaporated by a gentle heat till it begins to 
crystallize, and afterwards placed in the field of a microscope furnished with a good 
polarizing apparatus. On turning the analyser till the field becomes perfectly dark, 
and excluding carefully the entrance of light laterally, the crystals remain quite invi- 
sible if either potash alone or no alkali whatever be present; while the presence of 
the slightest trace of soda is at once indicated by the depolarizing action of its pla- 
tinum compound. With a drop of solution of chloride of sodium, weighing 0-0015 
gramme, and containing TT of its weight of chloride of sodium, a very distinct 

effect was obtained. The quantity of soda thus detected was only ;. of a gramme, 
1 

or about Prd of a grain. 

On the Atomic Weights of Platinum and Barium. 
By Professor T. ANDREws, M.D., M_R.ILA., F.R.S. 

No determination of the atomic weight of platinum having been made since the 
recent revision of atomic weights, and the number adopted by chemists for that metal 
resting on the authority of a single experiment of Berzelius, the author considered it 
of importance, on practical as well as theoretical grounds, to institute some new expe- 
riments on the subject. The salt of platinum selected was the double chloride of 
potassium and platinum, which, after being dried in vacuo at a temperature of 105° C., 
was decomposed by digestion with metallic zinc and a small quantity of water, the 
action being assisted by the application of heat towards the end of the process. After 
the complete precipitation of the platinum and the formation of chloride of zinc from 
the decomposition of the double salt, the excess of zinc was removed by the addition, 
first of acetic and subsequently of nitric acid. The precipitated platinum was then 
removed by means of a small and carefully washed filter, and the amount of chlorine in 
the solution of chloride of zinc ascertained by Gay-Lussac’s process, which has been 
of late so successfully applied by Pelouze to the determination of several other 
atomic weights. The double chloride of potassium and platinum was found to retain 
varpdths of its weight of moisture, even when dried at a temperature considerably supe- 
rior to the boiling-point of water. In three experiments performed by this process, 
the numbers obtained were 98°93, 98-84, and 99-06; the mean number 98°94 ex- 
presses therefore the atomic weight of platinum. 

For the atomic weight of barium, the author obtained from two closely-accordant 
experiments the number 68°789, and concluded with some general observations as to 
the importance of a systematic series of experiments to settle, if possible, definitively, 
whether the law of Prout, that the atomic weights of all bodies are multiples of that 
of hydrogen, be universally true. He concluded by reading an interesting extract 
from a letter which he received from Baron Liebig :—‘ It is not certain that Prout’s 
law may not be true for oxygen, nitrogen and carbon, without it being necessary to 
assume, as a consequence, that other bodies behave similarly ; that is, their atomic 
weight must be exactly multiples by whole numbers of the atomic weight of hydrogen. 
The law is certainly not true of all bodies, but it may be true of certain groups, whose 
members, in respect to atomic weight, stand in a simple numerical relation to each 

1852. 3 
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other. The atomic weights of silicium, cobalt, strontium, tin, arsenic and lead, are in 
the same ratio as the numbers 1:2:3:4:5:7. We do not see the necessity of this 
relation, but only the possibility. Why should fractional numbers only occur, and not 
whole numbers also? TI consider these relations only as facts; the law of the numbers 
themselves is quite unknown to us—as unknown as the absolute weights of the atoms.” 

On the Microscopic Structure of certain Basaltic and Metamorphic Rocks, 
and the Occurrence of Metallic Iron in them. By Professor T. ANDREWS, 
M.D., MRIA., ERS. 
If a thin splinter of basalt is viewed by reflected light in the field of a good micro- 

scope, it is seen to consist of a semitransparent granular mass, containing occasionally 
opake crystals of the magnetic oxide of iron and of iron pyrites. The former are easily 
recognized by their dark colour, metallic lustre, and the triangular and striated facets 
of the regular octahedron ; the latter, by their yellow colour and cubical form. The 
semitransparent portion which forms the great mass of the stone evidently consists of 
two distinct minerals; one having a resinous lustre, and in microscopic characters 
closely resembling crystallized augite; the other, colourless and with a glassy lustre, 
might be referred to certain varieties of felspar or of zeolite, These remarks apply 
to the compact varieties of basalt. 

The metamorphic rock of Portrush—an indurated clay-slate containing the charac- 
teristic fossils of the lias formation, and in external characters closely resembling 
Lydian stone—exhibits under the microscope a very different appearance. It is 
formed, in fact, of a semitransparent paste of homogeneous structure, everywhere 
thickly studded with innumerable microscopic cubes of iron pytites. These crystals 
are very perfectly formed, but so minute that twenty of them may frequently be 
counted in the space of ;35dth part of a square inch, the sides of the crystals being on 
an average not more than ;;55dth of an inch in length. Ifa portion of any of these 
rocks be reduced, in a porcelain mortar, to a tolerably finer but not impalpable powder, 
and a magnet be passed several times through the powder, magnetic particles will be 
found adhering to the magnet, in greater or less abundance, according to the nature 
of the rock. On removing these magnetic particles and placing them in the field of 
the microscope, they exhibit distinct polarity and all the other characters of the mag- 
netic oxide of iron. This mineral may be separated by the above simple process, not 
only from basalt, but from granite, clay-slate, primitive limestone, hardened chalk, 
magnesian limestone, and many metamorphic rocks. In short, it is one of the most 
widely- diffused minerals in nature, occurring in almost every rock which exhibits 
evidence of igneous action. The author was only able however to discover a doubtful 
trace in roofing-slate, serpentine and marble. 

After referring to the few instances in which metallic iron, not of meteoric origin, 
is alleged to have been observed, the author proceeded to describe the process by 
which he has succeeded in showing that native iron is by no means an uncommon 
constituent of basaltic rocks. The stone is first reduced to powder in a porcelain 
mortar, the use of metallic tools being carefully avoided in every part of the operation. 
The magnetic portions are then removed, as in the process for separating the oxide of 
iron, and placed in the field of the microscope. While in the field, they are moistened 
with an acid solution of sulphate of copper, which produces no change on the oxide, 
but immediately indicates the presence of the slightest trace of metallic iron by a 
deposition of metallic copper. On making this experiment, a deposit of copper occa- 
sionally occurred in irregular crystalline bunches, perfectly opake, and with the 
characteristic colour and lustre of that metal. With neutral solutions of the copper 
salt this deposit very rarely occurred, indicating either that the iron is covered with a 
film of oxide, or that it is analogous in properties to the meteoric alloy which precipi- 
tates copper from acid, but not from neutral solutions. If instead of the copper 
solution dilute sulphuric acid be added to the magnetic particles, a slight effervescence 
at particular points frequently indicates the presence of the metallic iron; and on add- 
ing solution of copper while the disengagement of gas continues, the latter is suddenly 
arrested, and a bright deposit of metallic copper appears at the same points. The 
jargest deposit of copper obtained was abont =1,th of an inch in diameter. The most 
‘abundant indications of metallic iron were obtained from a coarse-grained variety of 
basalt, which forms the hill of Slieve Mish in Antrim, and also occurs at the Maiden 
Rocks and other localities. Indications of its presence in the basalt of the Giant’s 
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Causeway, the lias slate of Portrush, and the trachyte of Auvergne have also been 
obtained. : 

This experiment is liable to the ambiguity that nickel and cobalt, in a state of very 
fine subdivision, also precipitate copper, and would also be extracted from a powder 
containing them by passing a magnet through it. The extreme improbability of 
either of these metals being present is such, that the author considers it scarcely to 
weaken the conclusions at which he has arrived. 

On the Results of Analysis of a Substance resembling the Pigolite of Professor 
Johnston. By Professor James Apsoun, M.D., M.R.LA. 

Is the Mechanical Power capable of being obtained by a given Amount of 
Valorie employed in the production of Vapour independent of the Nature of 

the Liquids? By Professor James Arsoun, M.D. MRA. 

On Glynn and Appel’s Patent Paper for the prevention of Piracy and 
Forgery by the Anastutie Process. By SAMUEL BATESON. 

On Irish-bog Butter. By James S. Brazier, F.CS. 

‘The substance bearing this name is found accidentally in the various boggy districts 
of Ireland, sometimes also in Scotland, and is usually preserved in small kegs, in 
which the matter had most probably been originally deposited. Nothing appears to 
be known as to what this substance formerly was, or the time of its deposit. The 
specimen supplying the materials for Mr. Brazier’s experiments was found in the 
neighbourhood of Belfast. In Berzelius’ R&gport for 1847, is found an examination 
of another specimen of this substance by M. Luck, under the name of “ Bogie Acid,” 
who describes it as whitish, of low specific gravity, and of a peculiar odour. He fixes 
the fusing-point of the purified body at 51° Cent. (124° F'ahr.). He mentions also that 
its reaction to litmus paper is acid, and gives for the formula of the acid C,, H33 Oy. 

The specimen examined by Mr. Brazier was of a yellowish-white colour, the slight 
tinge of yellow being due to the presence of a very small quantity of a yellow oil 
pervading the whole mass: its external surface was somewhat friable, but portions 
from the interior of the specimen might have been selected having an unctuous feel, 
and possessing a most peculiar urinous odour. It is nearly insoluble in cold water, 
somewhat soluble in hot, but very soluble in alcohol and ether, especially on boiling, 
from either of which fluids it is deposited in white granular crystals. ‘The alcohol or 
zether separated from the crystalline deposit, which was usually done by expression, 
was of a deep yellow colour, and containing apparently a small quantity of the yellow 
oleaginous matter above mentioned in solution, and imbibing more powerfully the 
urinous odour of the interior of the mass. 

A clear portion of the substance taken directly from the keg gave a fusing-point of 
45° Cent. (113° Fahr.), but after repeated purification and crystallization, by means of 
alcohol and zther, to free it from all oleaginous matter, the fusing-point was raised to 
53° (127°-5 Fahr.). This means of purification was repeated several times, the fusing- 
point of the body remaining constantly the same, the substance itself resembling after 
fusion ordinary stearic acid. Before subjecting the substance to analysis, I thought 
it more advantageous to submit the body to a more rigorous method of purification, 
and adopted that of sapcnification. With potassa this body forms a beautifully clear 
transparent soap, and with the exception of the small portion of yellow oil mixed with 

" it, is readily soluble in water; by means of solution therefore the oil and other acci- 
dental impurities may easily be separated. By the addition of hydrochloric acid to 
the aqueous solution of the soap, the fatty acid is set free; this has to be well washed 
with large quantities of water and subjected several times to a considerable pressure. In 
this state the fusing-point was found to be 1279-5 Fahr., and the same portion of acid 
having undergone the same routine of purification a second time, the fusing-point re- 
mained constant. An analysis of the body thus. purified furnished numbers correspond- 
ing to the formula C,, H,, O,4, and for which the name of Butyro-limnodie Acid is pro- 
posed. The acid was subsequently recrystallized from alcohol and zther, when it was 
obtained in crystals of a beautifully white-satiny appearance, resembling benzoic acid. 

3% 
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We have now three fatty acids, isomeric in composition, and differing only by a 
few degrees in their points of fusion, viz. 

Caw Dy WO Fusing-point. 

Palmnigie acid — ..ccseesesaccesees es ws o2 32 4 58° Cent. 
Cetylic acid ..,..sssesessoeceener seees 32 32 4 Hs 
Butyro-limnodic acid .........+.40+- 32 32 4 Bat sk 

On the Principle of the Endosmose of Liquids. 
By Professor T. Granam, JA, F.RS. 

‘On the Phosphatie Nodules of the Greensand of the North of Ireland. 
By Professor Joun F. Hopces, M.D., Queen's College, Belfast. 

Professor Hodges, of Queen’s College, gave an account of his discovery of the 
existence, in the greensand of the north of Ireland, of nodules rich in phosphate 
of lime, the important fertilizing ingredient of bones. The beds of greensand, he 
remarked, occurred immediately under the chalk, and belonged to what was called 
the chalk formation. ‘They extended from the neighbourhood of Moira to the Giant’s 
Causeway, forming in some places a broad belt, and in other parts a narrow stripe, 
and presented various shades of colour, from yellowish green to a rich dark green 
colour. The nodules which he had analysed were found imbedded in the greensand, 
and possessed peculiar interest, as affording the agriculturist a native source of the 
phosphoric acid. The beds of greensand contained about 5 per cent, of the bone-earth 
phosphate, while the nodules afforded so much as from 30 to 50 per cent. He gave 
the analysis of a sample of the greensand from the neighbourhood of Kilroot, in 
Antrim ;— 

100 parts were found to contain— 
WALCE, cavancetache canis sans Caceeeh cskphisgaldesacsealans oa tide Nvacuees 0:97 
OTA DIC TG ELEI ary a= de, ecocsraaerss-aserenenc-s0etsac<pisrasiactees 0°73 
Potas ers ea nastica da trons tene Gace ten daekta arate car Sac tahees waste ame 0°56 
Soda eececcece Cee cecrecccereesccececsorer ececcvccsescecscces seeeeesorse 0°25 

SGU oe trae tana aepaciovs saan tcenerunsancerensdo A Tel ee » 4:14 
Magnesia, ...cscesrsssesesenss HEE SPS He eG 0°41 
OSTEND RATT RR Ae ee danasecuaaccaoe uh canes = aaeewe 4°85 
PRIVEE Livia GE ican vig hcald sca ceitasine ns a0'sansne deve tuaenente cies senr 2:4) 
StL) Pla Mi AC Cate sates asblarsiindenpapmatiuaersatatsensstepnsasckeaaee a trace 
ODIDIIN G2 onc s Mask dip ane snechashusank on Vebiekciadceeney maash oseekeeeean 0°04 
Phosphoric acid, equal to 6°68 bone-earth phosphate ...... 3°24 
Silica, soluble in potash ........ssssseeeeeees Waconesogad is spgaee: oEL 
Insoluble siliceous matters .........eeeceecesees eT 74:88 
Carbonic acid and 1088 .........esescessesscees aie se hgae's Grae PROBA) 3 cai 

100-00 

One ton of the sand would, therefore, convey to the soil 1494 lbs. of bone-earth 
phosphate, worth, at $d. per Ib., 9s. 3d. 

Dr. Hedges also directed attention to the valuable discovery of phosphatic nodules 
in England, and of a mineral in America, rich in phosphate of lime ; and gave an 
account of some successful experiments which had been made with greensand applied 
as a manure. 

On the Effect of the Moon’s Rays. By Knox. 
’ This paper described the effects of a large lens in fusing different substances, 
giving the effects produced upon silica and other bodies, noting the temperature of 
the day at the period of experimenting and the time occupied. By concentrating the 
moon’s rays upon two individuals, sensation was excited. 

On the Atomic Weight of Magnesium. By ALnx. MacDonneELL. 
The results of experiments were stated, which induced the author to conclude that 

the atomic weight for magnesium was 11-95 or quam prox. 12, and the atomic weight 
of magnesia as 19°95 or quam proxime 20, instead of 12°7 and 20-7, numbers that have 
usually been assigned in chemical works. 
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On the Estimation of Iodine. By Professor FrepErick Penny, PhD. 
Andersonian University, Glasgow. 

Among the many applications that may be made of bichromate of potash to the 

purposes of centigrade analysis, there is none more convenient or useful than its 

employment for the estimation of the amount of iodine in samples of commercial iodine 

and of iodide of potassium. In Glasgow especially, which is the principal focus of the 

manufacture of potash-salts and iodine from kelp, and where the problems referred 

to are frequently presented for solution, an expeditious and exact method for the deter- 

mination of iodine becomes truly valuable. 
According to the statements of a party well qualified to judge, it appears, that, in 

the kelp season of 1851, the total quantity of kelp brought to Glasgow was about 

6000 tons (222 ewt. to the ton), which may be considered a fair average of ordinary 

seasons. On account of the greatly increased demand for potash-salts, the arrivals in 

1850 amounted to nearly 10,000 tons, which is considerably higher than for several 

previous years*. The manufacture however is not confined to Glasgow; there are 

iodine works at Borrowstowness, Greenock, and Falkirk, in Scotland, at Ramelton 

in Ireland, and at Cherbourg and Brest in France. 
The centigrade process, here to be described, for the estimation of iodine, is based 

upon the fact, that chromic acid in presence of hydrochloric acid causes the complete 

decomposition of soluble metallic iodides, the chloride of chromium and the chloride 

of the other metal being produced, while the iodine is thrown down in the solid state. 

Bichromate of potash is taken as the most convenient and stable form of chromic acid. 

The reaction with iodide of potassium is exhibited in the following equation :-— 

3KI+ KO, 2Cr03+ 7HCI=I3 + 4KC1+ Cr? C+ 7HO. 

The action is immediate, and provided that the solutions are kept cool, no secondary 

result is formed. The precipitated iodine speedily subsides, leaving the supernatant 

liquid quite clear, though slightly coloured, witha few floating particles of iodine on the 

surface. When the solution of the bichromate is overdosed with the iodide, it becomes 

dark red, from a portion of the iodine being dissolved by the excess of the iodide. 

This change of colour is useful as indicating when the addition of the iodide has been 

carried too far. 
Iodide of Potassium.—The process for iodide of potassium is conducted as follows :— 

10 grs. of bichromate of potash are dissolved in half an ounce of cold water, and half 

an ounce by measure of hydrochloric acid is afterwards poured in. An alkalimeter 

of 100 measures is then made up in the usual manner with 50 grs. of the iodide of 

potassium dissolved in water, and the solution is added to that of the bichromate of 

potash until the chromic acid is completely decomposed. To hit the exact point at 

which the action is complete, a white plate is spotted with a solution containing a 

mixture of pure protosulphate of iron and sulphocyanide of potassium, slightly acidi- 

fied with hydrochloric acid, and by means of a glass rod a small quantity of the bi- 

chromate liquor is brought into contact with the mixture on the plate. So long as a 

red colour, or even dark tinge, is communicated to the spots by the application of this 

test, the presence of chromic acid is indicated; but when no dark shade is produced, 

the action is complete, and the operation is finished. The number of measures used 

is accurately read off, and the per-centage quantity of iodine in the sample subjected 

to trial is found by dividing 5080 by this number, 10 grs. of bichromate being equal 

(as will presently be shown) to 25:4 of iodine, and to 33:3 of iodide of potassium. 

Throughout the process the liquid should be kept quite cool, and towards the con- 

clusion the iodide solution in the alkalimeter should be added very slowly, in order to 

give ample time for the mutual action of the iodide and chromic acid, which should 

likewise be assisted by repeated and brisk stirring. 

* Kelp Imports in Glasgow. July to July. 

1841—42.,..ccseeccseeeeesee 2565 tons. 
1842-43 .ccccecssssseseseeeee 1887 55 
1843-44... ccssecceeseeeees .. 1965 ,, 
1844-45 .ccccesereereeees vase 3263 5, 
1845—46...... eeeee saeererere 6086 ? 

1846-47 csssesecoserserees S627 45 
Mr. Glassford’s Kelp Manufacture. 
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The mode of preparing the mixture of protosulphate of iron and sulphocyanide of 
potassium, as well as its extreme delicacy.in detecting minute quantities of bichromate 
of potash, I have fully explained in a paper published in the Quarterly Journal of the 
Chemical Society of London, vol. iv. p. 244. It should be made very weak, and in using 
it the precaution should be observed of not spotting it on the plate until the moment 
of its being required. The spots moreover should be large, and thinly spread on the 
surface of the plate, and care should be taken to bring the drop of the liquor to be 
tested into contact with the centre of the spot, which it is allowed merely to touch, 
without any stirring or agitation. The colour or tinge is produced instantaneously if 
any chromic acid be present. It is not always easy to procure protosulphate of iron 
eee i free from peroxide, and then the mixture prepared with such impure sulphate 

as a pinkish colour. This is of no moment when the tinge is light, as it becomes 
extremely pale and scarcely perceptible on the mixture being spread upon the plate. 
In the case of the mixture, however, being dark-coloured from the impurity of the 
sulphate of iron, it is better to dissolve a small piece of iron wire in dilute hydrochloric 
acid, and to add a portion of the clear solution at once to the sulphocyanide of potas- 
sium previously dissolved in water. 
When minute accuracy is required, it will be advisable to add 30 grs. of the iodide, 

dissolved in a small quantity of water, at once to the bichromate solution; then to 
make up the alkalimeter with 10 or 20 grs. of the iodide, and to proceed with the 
operation as before directed. By using in this way a very weak solution of the iodide, 
it is perfectly easy to bring the result within a tenth of a grain of the proper quantity. 

I have tried this process repeatedly upon carefully-purified iodide of potassium, 
both in large and small quantities. The results, which never differed more than a 
tenth of a grain from each other, show that 100 parts of bichromate of potash are 
equal to 833 of iodide of potassium, and to 254 of iodine; and accordingly 10 grs. of 
bichromate are equivalent to 25°4 grs. of iodine. 

The following are some of the results obtained by subjecting different specimens 
of commercial iodide of potassium to trial by this process :— 

Samples. Iodide of potassium, 

+ lea i re a meie(erers 99:8 per cent. 
De dea ntotan tal aietaipie nPaiaieiatelesstatals 99°5 7 
eUeL einleie’s e[e nibs, sinefeimatele’ sintaie 93°6 as 
es meteyaereiataeieasieraiieierns: sisters 88°8 Ge 
Time saxArsenane Sater Sse aeier END rf 
Ur eeraltenterarertrsisteieieis tele, Sissons 30°2 OH 

The last sample consisted chiefly of carbonate of potash. 

Iodine.— When iodine is the subject of examination, it must be first converted into 
a soluble iodide. The iodide of zine appears to be best adapted for the purpose, 
from its stability and the readiness with which it may be prepared. 50 grs. of the 
iodine to be tested are put into a small flask with some fragments of pure zinc and 
half an ounce of water. The mixture is agitated till the iodine becomes completely 
converted into iodide of zinc, which is indicated by the solution losing the dark red 
colour that it first acquires, and becoming nearly colourless. The solution is then 
decanted into an alkalimeter, which is made up to 0 with rinsings from the excess of 
zinc. 

10 grs. of bichromate of potash are next dissolved in a small basin with half an 
ounce of water, and half an ounce of hydrochloric acid is subsequently added. 

The remaining operations are precisely similar to those directed for iodide of potas- 
sium: ‘The iodide solution is dropped into that of the bichromate till no coloration is 
produced with the sulphocyanide mixture; then 5080, divided by the number of mea- 
sures consumed, gives the amount of iodine per cent. in the sample. 

This process is obviously incompatible with proto-compounds of iron, arsenious 
acid, and substances having similar chemical relations; but their presence would be 
immediately disclosed and their influence easily prevented. 

Kelp and Kelp-liquor.—The direct application of the present process to kelp and 
kelp-liquors is evidently inadmissible, in consequence of the sulphides, sulphites, hypo- 
sulphites and sulphocyanides, which they invariably contain. All these ingredients 
act readily upon bichromate of potash, in presence of hydrochloric acid. They may 
however be effectually removed by cautiously treating the solution from the kelp with 
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hydrochloric acid, and evaporating to dryness, repeating the operations if necessary, 
of till the above ingredients are decomposed. In the case of kelp, the following is 
an outline of the mode of procedure :—A known weight is exhausted with water in 
the usual manner, and the several liquors, being mixed, are concentrated by evapora- 
tion, and set aside to crystallize. The mother-liquor is decanted and slightly super- 
saturated with hydrochloric acid, boiled and filtered. The filtrate is then evaporated 
completely to dryness, a little carbonate of soda being added towards the conclusion, 
if it be found that the hydrochloric acid is in such excess as to affect the iodide. 
This will be indicated by the liberation of iodine, and by the solution acquiring a dark 
colour. The dry residue is digested in a small quantity of cold water and filtered. 
The solution is then tested for the presence of the substances before named, when, if 
pure, it is transferred (wholly or in part, according to the quantity of kelp operated 
upon) to the alkalimeter, and subsequently dropped into the prepared solution of 
bichromate of potash and hydrochloric acid, as previously described. If however it 
should still contain any sulphite, hyposulphite, &c., the treatment with hydrochloric 
acid isrepeated. It has been found that the extraction of the iodide from the residue 
by means of alcohol answers very well when the removal of the incompatibie matters 
is attended with difficulty. The quantity of iodine in kelp is proportionately small, 
and of course subject to extensive variation. The amount extracted on the large scale 
from “drift-weed kelp” varies from 5 to 12 lbs. per ton, though larger quantities are 
said to have been obtained. From cut-weed kelp not more than 2 to 3lbs. per ton 
have been extracted; and it is easy to conceive that the produce will be variable 
when these two kinds of kelp are mixed together. Not less therefore than 2 lbs. of 
drift-weed kelp should be operated upon, and in the case of cut-weed kelp, it will be 
advisable to use only 5 grs. of bichromate of potash in place of 10 grs. 

The method of testing kelp-liquors is evident from the above outline of the mode of 
operating upon kelp itself. 

On the Oil of the Sun-Fish. By Professor E. Ronaups, PA.D., FCS. 

On the application of certain Optical Phenomena to Chemistry. 
By Professor G. G. Stoxss, M.A., F.R.S. 

On the Koh-t-Noor Diamond. By Professor Tennant, F.GS. 
At the last Meeting of the British Association, Dr. Beke read a paper on the dia- 

mond slab supposed to have been cut from the Koh-i-Noor, and stated, that “at the 
captute of Coochan, there was found among the jewels of the harem of Reeza Kooli 
Khan, the chief of that place, a large diamond slab, supposed to have been cut from 
one side of the Koh-i-Noor, the great Indian diamond now in the possession of Her 
Majesty. It weighed about 130 carats, showed the marks of cutting on the flat and 
largest side, and appeared to correspond in size with the Koh-i-Noor.’’ Professor 
Tennant was induced to record his opinion of the probability of this being correct. 
He had made models in fluor spar and afterwards broken them, and obtained speci- 
mens which would correspond in eleavage, weight and size with the Koh-i-Noor. By 
this means he was enabled to include the piece described by Dr. Beke, and pro- 
bably the large Russian diamond, as forming altogether but portions of one large 
diamond. The diamond belongs to the tessular crystalline system; it yields readily 
to cleavage in four directions, parallel to the planes of the regular octahedron. Two 
of the largest planes of the Koh-i-Noor, when exhibited in the Crystal Palace, were 
cleavage planes; one of them had not been’polished. This proved the specimen to 
be not a third of the weight of the original crystal, which he believed to have been a 
rhombic dodecahedron, and if slightly elongated, which is a common form of the 
diamond, would agree with Tavernier’s description of it, bearing some resemblance to 
an egg. 

On Chemical Combination ; and on the Amount of Heat produced by the 
Combination of several Metals with Oxygen. By Tuomas Woops, M.D. 

The author endeavoured to show that in chemical combination no action different 
from that which takes place in simple bodies when expanding or contracting, when 



40 REPORT—1852. 

heated or cooled, exists. Every substance is an assemblage of particles between which 
a definite distance exists, as shown by every body having a specific gravity and bulk 
always the same for the same temperature; and therefore the matter and space 
of a body are related, or have some dependence on each other. Now if two bodies be 
brought together at an insensible distance (and this must always be the case before 
chemical action takes place), they form, as far as their particles are concerned, one 
body; and therefore these particles behave as though they were particles of a simple 
body, that is, the distance between them or the space is regulated by the matter. 
But as the matter of the compound body is not the same as the matter of either of 
those separately which compose it, the distance between the particles of the compound 
must be different from that of the elements. This distance cannot be greater, for 
then the particles would be nearer at a sensible than an insensible distance, and so 
could not mix at all; and being less, a particle of each of the elements must be joined 
to one of the other, for if not, the relation of the space to matter could not be carried 
out: hence what is called chemical combination. And, as where two simple bodies 
are brought together they unite, if the distance of the particles is less for the compound 
than the simple, so, if a simple and compound body are mixed, the former decomposes 
the latter if its particles lie closer to those of either of the elements of the former than 
those of the other elements do, for in every case the relation between space and matter 
must be carried out. But in other papers published in the Philosophical Magazine, 
Dr. Woods has endeavoured to show that the distance between particles cannot either 
be increased or diminished without an opposite and equal change simultaneously 
occurring in some other particles; hence, when in chemical combination the distance 
between the uniting particles is being diminished, other particles expand, and this 
expansion is the heat of chemical combination: and the necessity of this equal and 
opposite movement shows that it cannot be any power of matter, such as attraction, that 
causes particles to cohere, but the absence of expansion going on in other bodies; and 
the same law also proves that the idea of repulsion is equally unnecessary. Now, accord- 
ing to this theory, bodies which have the greatest affinity for each other should also lie 
the closest together, and as the more closely they lie the greater the distance their parti- 
cles move together when combining, so the heat or accompanying expansion, which is 
equal although opposite, might be taken as a measure of the affinity of bodies for each 
other. 

To prove whether this idea were correct, the author investigated the “ amount 
of heat produced by the combination of several metals with oxygen.” The method 
of finding the amount of heat is new. Instead of burning the metals in oxygen, as 
formerly, Dr. Woods dissolved them in water (potassium, sodium), or sulphuric or 
nitric acid, and noted the effect on the thermometer. To the number of degrees 
indicated was then added the quantity of heat absorbed by the decomposition of the 
dissolving menstruum; for Dr. Woods has proved in the October Number of the 
Philosophical Magazine, 1851, that ‘‘ decomposition of a compound body absorbs as 
much heat as the combination of the elements originally produced.” In the follow- 
ing table are the results :— 

Amount of heat produced by the combina- 
Name of metal. tion of an equivalent of each with 1 grain 

of oxygen in 60 grains of water. 

ACID IN alareres cts shaeso cose licalon shes ace See ae 284-0 Fahr. 
MEAS SYUIMEL oas cay ey tinlals iors Lele B scusttte Sociale 2565. ,, 
HAN OEE OEE a taielitiefaladeiata tte bia 159°8_,, 
Tin wolgisiseksie a\p/aiSataiie<oia opeisiain ie Bos aad 
DTN SRS BS AES PES eee TL es 
A etre nisiéassunis aie iclatisieiafeiris alaidogts 99°4 ,, 
LS TET OIE aes in dag Zap mse piT Eee Nias 
WOPPEL caw ceccceccccen se ein aiajeloiein Ist aut alas 
WWGKE NEVE os)0 eoots 3 se SOOT Oe eee kN ae 
SULVETaie Gs </c%s.e'5,. Risin nats hk eeteiys 389 

On the Combination of Metals with Oxygen. By T. Woon, M.D. 
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GEOLOGY AND PHYSICAL GEOGRAPHY. 

Ona New Variety of Magnetic Iron Ore ; with Remarks upon the Application 
of Bicarbontte of Baryta to Quantitative Analyses. By Vrofessor T. 
Anprews, W.D., F.R.S., M_R.LA. 

Tuts mineral occurs in the schist rocks of the Mourne Mountains, near their junction 
with the granite. In external characters it resembles somewhat the common mag- 
netic oxide; but its lustre is inferior. It occurs both in the amorphous state and in 
imperfectly-formed octahedrons. Its composition was found to be,— 

Sesquioxide Of irOn .....scescssecesecseeseceseens 71°41 
Protoxide of iron ..........06005 eebeda ceevdesase 21°59 
IMaonesiat i itigs. ates Ae ESB. soo So 

The formula of this mineral is evidently Fe, O, + (FeO, MgO), a part of the protoxide 
of iron being replaced by magnesia. Although not mentioned in any of the published 
analyses of magnetic oxide of iron, magnesia appears to be a constant constituent of 
this mineral. The author gave the results of analyses of magnetic oxide in which 
2°00, 0°71, and 0:09 per cent. of magnesia had respectively replaced an equivalent 
amount of the protoxide of iron. It is remarkable that not a trace of lime could ever 
be detected in any specimen of magnetic oxide. Oxide of manganese is usually also 
present, but in minute quantity. In this analysis a solution of the bicarbonate of 
baryta was employed to separate the sesquioxide of iron from the magnesia. A 
solution of this compound, which is readily prepared by passing a current of carbonic 
acid into water containing recently-precipitated carbonate of baryta in suspension, the 
author finds to effect a very complete separation of the sesquioxide of iron from the 
oxide of manganese and from magnesia, and considers that it may be very usefully 
employed in quantitative analyses for effecting the separation of the bases just men- 
tioned, presenting many advantages over the insoluble carbonate of baryta, as well as 
over the other reagents usually employed for the same purpose. 

On the Sources of Common Salt. By W. BoLuaErt. 

Observations on the Diamond. By Sir Davip Brewster, K.H., F.R.S. 

In the course of last spring I was requested by H.R.H. Prince Albert to give my 
opinion respecting different forms into which it was proposed to reduce the Koh-i-Noor 
diamond, in order to make it an ornamental gem. In the state in which it then was, 
it exhibited an inferior display of colours to its glass model, and it was only by sur- 
rounding it with a number of vivid lights that its coloured refractions could be de- 
veloped. Having had occasion to observe some remarkable phenomena in small 
portions of diamond, an account of which was published in the Transactions of the 
Geological Society for 1836, I was desirous of examining so large a mass of diamond 
as the Koh-i-Noor before it was reduced in size, and covered with facets which would 
not permit it to be examined. His Royal Highness readily granted my request, and 
I had thus an opportunity of submitting it to the scrutiny of polarized light. In 
place of producing no action upon this species of light, as might have been expected 
from its octahedral structure, it exhibited streaks of polarized tints, generally parallel 
to one another, but in some places of an irregular form, and rising to the yellow of 
the jirst order of colours. © These tints and portions of polarized light were exactly 
the same as those which I had long ago found in many other diamonds, and figured 
in the Edinburgh Transactions for 1815 and 1816. In placing the Koh-i-Noor under 
a microscope of considerable power, I observed in it, and also in each of the two 
small diamonds which accompanied it, several minute and irregular cavities, sur- 
rounded with sectors of polarized light, which could only have been produced by the 
expansive action of a compressed gas or fluid that had existed in the cavities when 
the diamond was in a soft state. In an external cavity, shown in the model, and 
which had been used for fixing the gold setting, I observed, with common light, a 
portion of yellow light, indicating a yellow substance. Mr. Garrard and others con- 
sidered it as gold rubbed off the gold setting; but as gold is never yellow by trans- 
mitted light, I considered the colour as produced by a yellow solid substance of 
unknown origin. Sir Henry De la Beche having suggested to me that it would be 
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desirable to make a general examination of the principal diamonds in London, I went 
next day to the British Museum, and found there an interesting specimen, which 
threw some light on the yellow solid to which I have referred. This specimen was a 
piece of colourless diamond, uncut, and without any crystalline faces, about three or 
four tenths of an inch broad, and about the twelfth of an inch thick, and on its sur- 
face there lay a crystal of yellow diamond, with the four planes of semi-octahedron. 
This singular fact was illustrated by a large model placed beside it. Upon examining 
the original, I noticed a pretty large cavity in the thickness of the specimen, with the 
extremity of which the yellow octahedron was connected; and finding a portion of 
amorphous yellow diamond in the other end of the cavity, I had no doubt that the 
yellow crystal had emerged, in a fluid state, from the cavity when it was accidentally 
opened, and had immediately crystallized on the surface of cleavage. I am well 
aware that such an opinion makes a good demand upon the faith of the mineralogist ; 
but to those who have seen, as I have done, the contents of fluid cavities in crystal 
solidifying and even crystallizing on the face of cleavage, while another portion of 
the contents of the cavity escaped in gas—to those who have seen in topaz cavities 
numbers of regularly formed crystals, some of which, after being fused by heat, 
instantly recrystallized—the conclusion I have drawn will be stripped of much of its 
apparent extravagance. In examining a number of diamonds in the museum of the 
East India Company, to which Col. Sykes kindly obtained me access, and about forty 
or fifty in the possession of Messrs. Hunt and Roskill, I found many containing large 
and irregular cavities of the most fantastic shapes, and all of them surrounded with 
irregular patches of polarized light, of high tints, produced undoubtedly by a pressure 
from within the cavities, and modified by their form. Among these specimens I 
found one or two black diamonds, not black from a dark colouring matter, like that 
in smoky quartz, but black from the immense number of cavities which they con- 
tained. Tavernier has described a large and curious diamond which throws some 
light on the subject of this notice. It contained, in its very centre, a large black 
cavity. The diamond merchants refused to purchase it. At last a Dutchman bought 
it, and by cutting it in two, obtained two very fine diamonds. The black cavity 
through which he cut was found to contain ezght or nine carats of what Tavernier 
calls black vegetable mud! 

Geological Structure of the Counties of Down and Antrim. 
By James Bryce, jun., M.A., F.G.S. 

The author began by stating that the valley of the Lagan, on which the town of 
Belfast is situated, is a great depression on either side of which formations of dif- 
ferent ages are confluent. On the southern side of the valley the strata belong 
to the older formations; on the northern side they are the newest that occur in 
Ireland. Each of the counties of Down and Antrim is thus almost exclusively occu- 
pied with rocks peculiar to itself; those in the one county not including those in the 
other. The author then proceeded to describe the leading geological features of the 
County of Down. It contains two granitic tracts, which seem to have been elevated 
at different epochs. They are separated from one another, and each is wholly enclosed 
by a thick band of metamorphic slate, gneissose in its lower part, and passing upwards 
into flinty and common clay-slate. Superimposed conformably on these are other 
slates of a less crystalline type, whose aggregate thickness is enormous, and whose 
upper portions have yielded a few imperfect fossils, which seem to make them refer- 
able to the lower Silurian group; but as yet no definite lines have been made out 
to justify a classification. Over the slates, but unconformable to them, there occurs 
in the N.E. part of the county many strata abounding in fossils, which the author 
is inclined to refer to the Carboniferous and Permian systems. Among these no traces 
of coal have yet been found; which is remarkable, seeing that the system is otherwise 
so fully developed. 

The formations of Antrim were next described. These consist of triassic beds, lias, 
and the cretaceous system, including greensand and chalk; the whole overlaid by 
vast accumulations of igneous rocks presenting many varieties,—basalts, greenstones, 
greystones, porphyries, tufts, and ashes with lignites; which the author endeavoured 
to separate into distinct flows from certain foci of submarine volcanic action. Many 
new phenomena connected with the Giant’s Causeway were also described; and a 
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tertiary pliocene formation at Belfast which has yielded a greater variety of fossil 
species than all the other similar beds in Ireland taken together. In conclusion, the 
recent discovery of extensive beds of rock-salt near Carrickfergus was briefly al- 
luded to. 

On the Disposition of Granite Blocks in Argyllshire. 
By James Bryce, jun., F.G.S. 

On the Alps in the Vicinity of Mont Blanc. By Major Cuarters, F.G.S. 

An Account of the Changes occasioned during the Cooling of the Granite of 
Mont Blane. By M. Acuitie DELEssE, 

_ On the Rocks of the Upper Punjaub. By Dr. ANDREW FLEMING, of the 
East India Company's Service. 

Sir Roderick I. Murchison briefly explained the nature and value of the last re- 
Searches of Dr. A. Fleming, to whom the Indian government had assigned the task of 
exploring (as Director) the salt mines of the Upper Punjaub. The chief results are, 
that the salt range is composed, in descending order, of a mass of nummulite lime- 
stone, which, forming its peaks, throws off younger and pebbly deposits, and is under- 
laid first by secondary rocks of Jurassic (Oxfordian) age, and next by limestone, 
laden with well-known species of Producti of the carboniferous or mountain limestone ; 
the whole being supported by inferior masses of red shale, sandstone and conglome- 
rate, to which the salt issubordinate. After a pointed allusion to the great importance 
of these discoveries, Sir R. I. Murchison informed the Section that he had acquainted 
the author that some of the salt of Russia occupied the same position, or that of the 
Devonian or Old Red Rocks. ‘ 

On the Fossils of the Yellow Sandstone of the South of Ireland. 
By Professor E. Forzes, F’.R.S. 

During the course of the labours of the Geological Survey of Ireland in 1851, 
strata referable to the “yellow sandstone,” and consisting of compact flagstones of a 
very grey and creamy colour, at the hill of Knocktopher in Kilkenny, were found to 
abound in fossils of great beauty, and apparently entirely new. They consisted of 
remains of ferns and other plants in a beautiful state of preservation, and were 
accompanied by a large bivalve shell, which must provisionally be referred to the 
genus dAnodon, and may receive the name of Anodon Jukesit. The ferns belong 
to the genus Cyclopteris, and to a group in that genus among which the aspect of 
Neuropteris is assumed. They differ materially from any of the members of this 
group hitherto described; not only specifically, but also in their general arrange- 
‘ments; and exhibit some peculiarities not hitherto noticed in fossil ferns. The most 
common of these (Cyclopteris Hibernicus) is often two feet in length of its bipinnate 
fronds. Along with these are species of Lepidodendron and Stigmaria; also curious 
cones, formed of loose groups of scales or bracts, each furnished with an exceedingly 
long mucro. All of these appear to be new. Great interest attaches to this assem- 
blage :—Ist, as an indicat’on of fresh, or at least brackish, water conditions at the 
period of the depositions of the beds; and 2ndly, as, if we are correct in considering 
these strata Devonian, this is the most perfect illustration of the flora of that epoch 
yet discovered. Fish remains of the genus Holoptychius, and of the crustacean Ptery- 
gotus occur also in these beds. 

On the Shells found in the Alluvial Deposits of Belfast. 
By Joun Graincer, Hon. See. of the Dublin University Zool. Assoc. 

_ The author, after referring to the incomplete character of what had been published 
‘on the subject, stated, that the alluvial deposits of Belfast occupied the greater part 
of the foundations of the town, and extended three or four miles into the bay, and 
that the shells had been found in Various levels from four feet in vertical height above 
high-water mark to twenty-four feet below it. The deposits appeared to have the shells 
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rather diffused throughout them than lying in regular beds. This, together with the fact 
that the same species were found at every depth, made it useless as well as impossible 
to observe levels to which the species should respectively belong. Besides, the shells 
were all of recent species, and thus fixed the formations of one geological age. The 
following is a summary of the remarks upon each species. 

Teredo norvegica, Sprengler. A considerable number of tubes were found, tending 
to prove the indigenousness of the species. It is not now an inhabitant of the bay, 
nor indeed is there any habitat nearer than Portpatrick in Wigtonshire, a harbour 
presenting identically similar geological features to those of Belfast Bay. 

Pholas dactylus, Linn. A single valve in the sand of the deposits. It exists at 
present in some numbers in the harbour. 

P. parva, Penn. Was met with, and in the living state upon the surface. 
P.crispata, Linn. Several huge examples 43 inches long. Not now common in 

the bay. 
P. ion eas Linn. A tolerable number of single valves, with a few perfect speci- 

mens, one three inches in length. At the present day abundant in the harbour. 
Saxicava arctica, Linn. A few single valves. Still an inhabitant of the bay. 
Mya truncata, Linn. Occurred plentifully. An extremely common species in the 

harbour, 
M. arenaria, Linn. Was found everywhere in the deposits. Now a favourite food 

with the poor along the neighbouring shores, 
Corbula nucleus, Lam. Was met with but sparingly. It still occurs in the bay. 
Thracia phaseolina, Lam. A few specimens, but only with separated valves. Com- 

mon enough in the harbour at present. 
T. pubescens, Pult. One rather fine individual. Has been taken also in the living 

state in the neighbourhood. 
T. conveaa, Wood. A large number was obtained. Has not been taken in Belfast 

Bay. 
Solen marginatus, Pult. Occurred rather frequently. Has been dredged in the 

dead state near the mouth of the harbour. 
S. ensis, Linn. Represented by one or two poor examples of the var. magna. 

Both the typical form and the var. occur in the living state. 
S. pellucidus, Penn. In small numbers, and rather local. Dredged commonly 

enough in the bay. 
Solecurtus coarctatus, Gmel. A single rather fine example. Not in the harbour as 

a living species, but has been dredged in some of the neighbouring estuaries. 
Psammobia vespertina, Chem. “One valve only. Still an inhabitant. 
P. Ferroensis, Chem. Rather scarce, and only in single valves. Now dredged in 

tolerable numbers alive. 
Tellina tenuis, Da Cos. Was represented by rather fresh-looking specimens. Quite 

abundant as a living occupant. 
T. solidula, Pult. Distributed everywhere throughout the beds. Still a common 

shell in the neighbourhood. 
Syndosmya alba, Was well distributed, and occurred in large numbers in company. 

It is also an inhabitant in the recent state. 
Scrobicularia piperata, Gmel. Left ample memorials of its former presence; and 

does not occupy suitable localities near Belfast. The best specimens found nearest to 
the course of the river. : 

Mactra elliptica, Brown. Occurred pretty often. Enumerated amongst the inha- 
bitants of the harbour. 

M. subtruncata, Da Cos. A large number of fine examples. Abundant in the bay 
in the living state. 

Lutraria elliptica, Lam. Was imbedded everywhere. It is yet in the harbour a not 
unfrequent species. 

Tapes decussata, Linn. Appeared pretty often. Dug living out of the sand near 
Belfast. 

T. pullastra, Wood. The typical form was met with abundantly. Extremely 
numerous at the present day. 

T. aurea, Gmel. Was locally abundant. In some parts of the bay nothing could 
be more plentiful than this as a living species. 
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Venus striatula, Don. Three varieties occurred in some numbers, viz. laminosa, 
gallina, and a decidedly ventricose form. Still lives in the harbour. 

Artemis lincta, Pult. Very sparingly in single valves. Not commonly met with in 
the living state in the bay. 

Lucinopsis undata, Penn. Distributed in vast numbers. Thrown on the neigh- 
bouring shores in the recent state. 

Cardium echinatum, Linn, Fine examplesextremely numerous. Still living near 
its ancient station. 

C. edule, Linn. Imbedded in vast numbers. On both sides of the harbour it is 
obtained for the market. 

C. pygymeum, Don. Not unfrequent. Still to be met with living in the neigh- 
bourhood. 

Lucina borealis, Linn. Was found finely developed, and in some numbers. Now 
dredged living in the harbour. 

L. flexuosa, Mont. Fine examples in great numbers. One of the recent inhabitants. 
Turtonia minuta, O. Fab. A few specimens of fine colour. Sometimes taken in 

great abundance in the living state. 
Mytilus edulis, Linn. Several varieties in vast numbers. An individual mea- 

sured 32 inches in length. As a living occupant it is extremely abundant. 
. Modiola tulipa, Lam. Pretty frequent in single valves of large size. Still inhabits 
the harbour. 

Nucula nucleus, Linn, Somewhat frequent, and of large dimensions. Belongs to 
the fauna of the neighbourhood. 

Leda caudata, Don. A single valve. Not found in the bay in the recent state. 
Lima hians, Gmel. A number of detached valves. Dredged living also. 
Pecten varius, Linn. Frequent. Now a well-known inhabitant. 
P. maximus, Linn. Diffused abundantly, and present examples of all ages. Not 

unfrequently brought to market from the neighbourhood. 
P. opercularis, Linn, In large numbers. Excellent examples dredged in the 

living state. . 
Ostrea edulis, Linn. In innumerable myriads, and several beautiful examples of 

the var. parasitica. The market is supplied by their descendants. 
Anomia ephippium, Linn. Appeared abundantly. The bay still contains the species 

in numbers. 
Patella vulgata, Linn. One specimen only. In suitable localities nothing could 

exceed the abundance of this mollusk at present. 
Trochus cinerarius, Linn. Distributed in some numbers. The harbour still retains 

its presence in abundance, 
ZL. magus, Linn. Occurred sparingly. Abundant as a living species. 
Littorina littorea, Linn. Diffused in vast quantities. It still exists in the bay in 

countless myriads. 
ZL. rudis, Don. Occurs but seldom. Lives in the harbour in abundance, 
L, tenebrosa, Mont. Rather frequent. Enumerated in the fauna of the neighbour- 

hood. 
L. littoralis, Linn. Found pretty often. Extremely prolific in the bay, 
Lacuna crassior, Mont. Distributed in some numbers. In the harbour it is stilla 

living species, ' 
Rissoa labiosa, Mont. Frequent, and in company with Cerith. reticulatum. In 

the harbour it still abounds. 
R. ulve, Penn, Wascommon, Is thrown upon the shore in the living state in 

multitudes. 
. Turritella communis, Riss. Exceedingly abundant in the deposits. One specimen 
was 23 inches in length. It still lives in the harbour. 

Aporrhais pes-pelecani, Linn. Was frequent. Still an inhabitant, 
Cerithium reticulatum, Da Cos. Perhaps the most abundant shell in the beds. 

Still a member of the fauna of Belfast. 
Scalaria Trevelyana, Leach. A tolerable number. Not present in the living state. 
Eulima subulata (). An individual of this genus was met with, but is now lost, and 

is doubtfully referred to the species subulata, which occurs at present in the neigh- 
bourhood. 
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Odostomia eulimoides, Hanl. Was met with sparingly, not at all corresponding to 
its present numbers. 

Natica nitida, on. Was found frequently. It is in the harbour as a living species. 
Murex erinaceus, Linn. Was constantly met with. It occurs abundantly in the bay. 
Purpura lapillus, Lim. In considerable numbers. It still lives there in great 

abundance. 
Nassa reticulata, Linn, Fine examples very common. A prolific inhabitant at 

resent. 
: N. incrassata, Mill. In exceeding abundance. Its presence still diffused through 
the bay. 

Buccinum undatum, Linn. Very abundant. One specimen of the carinated var. 
Still an inhabitant. 

Fusus antiquus, Linn. Occurred sometimes. Lives in the harbour, 
Cyprea Europea, Mont. A single imperfect example. Dwells now at the mouth 

of the bay. 
Akerw lysis Miill. A specimen or two only. Sometimes thrown in now in vast 

numbers. 
Scaphander lignarius, Linn. A portion of a full-grown shell. Still an occupant. 
Philine aperta, Linn. Abundaatly present. The harbour still retains it. 
Helix rotuadata, Mill. Was found once. In its usual abundance near the town. 
H. nemoralis, Linn. Occurred once... Common all round Belfast. 
Creusia verruca, Leach. Two or three specimens. Enumerated in the fauna of 

the locality. 
Balanus. Two forms of this genus occurred. Both forms recent in the bay. 
Pectinaria Belgica, Pall. Met with on one occasion. Common in the harbour. 
Serpula triquetra, Linn. Was frequent. Constantly met with in the living state. 
Eighty species in all, examples of nearly all of which are preserved in the author’s 

cabinet. Those species which usualiy present colouring have preserved it in a striking 
degree. The great size generally attained is also remarkable. The shells which were 
in the greatest abundance were those of edible Mollusca, a fact which evidences such 
design as to suggest the beneficent Author of Nature as the Cause of it. 

On the Lower Members of the Carboniferous Series of Ireland. 
By Kicuarp Grirrity, MAA. FG. 

Having briefly glanced at the carboniferous series, as it occurs in various parts of 
Ireland, he proceeded to describe the yellow sandstones and carboniferous slates, 
which, he said, are best developed in the north coast of the County Mayo, extending, 
in a western direction, to the undulating quartz rocks and mica-slate at Ballinderry, 
and in the north of Ireland, in the counties of Londonderry and Donegal. In the 
north, the series is altogether about 6000 feet thick, 3000 feet belonging to the car- 
boniferous limestone, and 3000 to the slate and yellow sandstones, so that altogether 
the series is about 6000 feet in thickness. The first members of the series consist of 
beds of yellow sandstones, with occasional alternating layers of whitish and greenish 
coloured shales, red sandstones, and limestones. ‘The beds contain a great number 
of fossils; and it is a remarkable fact, that fossils of the same character occur in each, 
and are found from top to bottom. The limestone alone contains upwards of 90 spe- 
cies, some remarkably curious specimens of which were shown by the author; and in 
the yellow sandstone there is a large number, including fish-beds and plants, such as 
were first discovered by Col. Portlock at Moyola in the County Londonderry. Mr. 
Griffith next directed attention to various sections in the County Dublin, in which he 
pointed out the carboniferous slate beds as having a stratification consisting of impure 
argillaceous limestone, and perfectly distinct in character from the lower limestone ; 
and also to sections in the County Waterford, in which the old red sandstone is found 
resting unconformably on the Silurian rocks, with carboniferous slates and yellow 
sandstone below it. He conceived, that what he called the carboniferous slate and 
yellow sandstone might belong to the carboniferous limestone. 
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Notices of the Geology of Ireland. By Ricuarp Grirritu, F.G.S. 
Mr. Griffith directed attention to the map of the geology of Ireland, on which he 

had been so many years engaged, and to the improvements which he had been 
enabled to make on it since 1838, acknowledging with thanks the services rendered 
to him by Col. Fordyce, and Messrs. Bryce and M‘Adam. On looking at the map, 
it will be found, he said, that the conformation of Ireland is peculiar, the coast being 
mountainous and the interior flat, Taking the line from Dublin to Galway, which 
is 120 miles, the summit level is seen to be only 160 feet above the level of the sea; 
hence it is that our canals and railways have been made at an expense so com- 
paratively trifling. Lough Allan, which may be considered the source of the Shan- 
non, is 160 feet above the level of the sea; while between Killaloe and the tide water 
at Limerick, a distance of about 12 miles, the fall is only 110 feet. The average fall 
is less than six inches to the mile, a circumstance to which we are to attribute so 
many sluggish rivers, and the existence of large tracts of country flooded during six 
or nine months in the year. ‘The mountain ranges which indicate the strata of Ire- 
land run in the north from north-west to south-east, and in the county of Cork from 
nearly east to west. 

Beginning with the foundation and going to the top, it may be said that the mica 
slate, which forms the basis of all the sedimentary rocks of Ireland, occurs in abun- 
dance in the counties of Londonderry and Donegal, where it is found twisted and 
contorted in every direction by the protrusion of the granite. Mr. Griffith next 
alluded to the stratifications in the counties of Mayo and Galway, which, he remarked, 
were chiefly composed of mica-slate, granite rock, and limestone. Granite also 
occurs to the north of Galway Bay, where it is succeeded by metamorphic rocks and 
mica-slate. To the north of the grand boundary several granite rocks occur, pro- 
truding through the mica-slate and limestones. In this district there appears the 
green marble, which is only limestone metamorphosed by the action of the granite. 

Passing northward, the mica-slate is found covered by Silurian rocks. These 
rocks contain numerous fossils belonging to the Silurian system, and are succeeded 
by enormous masses of conglomerate, containing large pebbles of grey granite, some 
of them nearly a ton in weight, and perfectly rounded. The granite thus observed 
is quite distinct in its character from the granite of the district, and clearly enough 
belongs to an older period. The thickness of the Silurian strata, including the con- 
glomerate, may be set down at about 5000 feet. The speaker next alluded to the 
slates and Silurian ranges of the promontory at Dingle, in the county of Kerry, and 
described similar formations in the counties of Waterford, Wexford, and Wicklow. 
To the north of Dublin there is another slate district, similar in character to that of 
Wicklow and Wexford, and probably belonging to a lower Silurian series, though, as 
no fossils haye been discovered in it except at the south portion, its exact age remains 
undetermined. This is accompanied with the granite at the Mourne Mountains, 
which Mr. Griffith conceives to be newer than the slate. One of the most interesting 
Silurian districts in Ireland occurs near Pomeroy, in the county of Tyrone. 

Mr. Griffith next described the Old Red Sandstone, particularly alluding to the large 
district which occurs in the county of Tyrone, and which, apparently, has some rela- 
tion to the Silurian district at Pomeroy; and then pointed out on the map several 
mountain ranges which are capped by the deposit, particularly the Galtees and 
Knockmeledown mountains, Slievenish, in the west of Kerry, and districts north of 
the county of Cork. Mr. Griffith remarked that the old red sandstone is succeeded 
by the great mountain limestone district of Ireland, which occupies two-thirds of the 
entire country. The carboniferous limestone series, he observed, is altogether about 
6000 feet thick, 3000 feet of which belongs to the lower portion of the series, and 3000 
to the upper. 

He next described the several coal districts of Ireland, commencing with Ballycastle, 
at Fair Head, on the north coast of the county of Antrim. This district, which is of 
greater antiquity than any other in Ireland, had, he remarked, been worked to a consi- 
derable extent. The coal was worked by tunnels, and the beds, which were affected at 
different elevations by the protrusion of dykes of greenstone, have been nearly worked 
out, though at Murlough Bay, which contains bituminous coal, or stone coal, there 
are some beds, whether exhausted or not he had not information to enable him to say. 
The next coal district is that situated near Coalisland, in the county of Tyrone, It 
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is very small, and the beds are now nearly all worked out. A third occurs in Leitrim, 
Cavan, and Roszommon, stretching to Lough Island, which contains only one bed, 

not exceeding two feet in thickness, though in this locality there is the site of the 
Arigna iron-works, which, though they are not worked at the present time, formerly 
attracted much attention in this country. The shale accompanies the coal with rich 
beds of argillaceous ironstone, some of it containing so much as 40 per cent. of iron ; 
indeed, the iron that was made at Arigna was found to be of very superior quality. 

Mr. Griffith next described the Kilkenny coal district, which contains, he said, an 

unflaming coal, or mineral charcoal alone. There are several beds in this district, 
two of which are three feet in thickness, one four feet, and two less than three feet. 
The upper beds have been long since worked out; the lower ones still remain, 
though they are sc impure in quality, and contain so much sulphur, that they are not 
used except to burn limestone. ‘The Munster coal district was next dwelt upon. It 
occupies a considerable portion of Clare, Limerick, Cork, and Kerry, and contains 
three beds, some of which are not more than six inches in thickness. The most 
valuable portion is found at the south, immediately to the north of the river Black- 
water, where several excellent beds of anthracite occur. 

Having remarked that he would not say that a valuable coal bed would not be 
found in Ireland, though he believed that no such coal would be had in the country 
as is to be found in England, Mr. Griffith proceeded to the New Red Sandstone. The 
new red sandstone, he said, is very sparingly developed in Ireland. The most 

southern locality in which it is found is at Carrickmacross, in the county of Monaghan, 

where, in sinking through it to obtain coal, a bed of gypsum, 40 feet in thickness, 

was discovered; and the districts in which it is found most extensively are in the 

counties of Tyrone and Antrim. In Tyrone, it adjoins the coal district, and_rests 
upon it. It also occurs in the valleys of the river Lagan, in the counties of Down 
and Antrim, continues under Belfast, and again displays itself at Carrickfergus. The 
strata contain gypsum in thinner beds, however, than those mentioned as occurring 
at Carrickmacross. Some time ago, when sinking through it to obtain coal, a bed of 
salt was discovered. 

The new red sandstone is covered by the lias, which is similar to that in England, 
and this again by the chalk, which in the north of Ireland is called white limestone, 
owing to being more dense than the chalk found in England. ‘The chalk is covered 
by tabular trap, which occupies a large portion of the counties of Antrim and Derry. 

Mr. Griffith next explained the position of the tertiary beds, remarking that an in- 
teresting tertiary district occurs in the south side of Lough Neagh, in the counties of 
Tyrone and Down. It is ten miles in length and four in breadth; a bore was made 
through it, to the depth of 300 feet, with a view to obtain coal, and the strata were 
found to consist of alternations of white ironstone and blue clay, with surlurbrand, or 
wood coal—a series similar to that at Bovey, in Devonshire. ‘The level of the bore, 
which was situated not far from the coal-field, and adjoined the coal district, was 
about 70 feet above the level of the sea; and, as the boring itself was 300 feet deep, 
the depth of the series was 230 feet below the level of the sea, though even at this 
distance it was not penetrated. Mr. Griffith next alluded to the tertiary districts 
situated on the coasts of the counties of Wicklow, Wexford, and Waterford, and con- 
cluded by a view of the eskar hills and diluvial gravel which cover so large a portion 
of Ireland, and which appeared to him to have been produced by currents setting in 
from the north-west towards the south-east. 

On the Fossil Remains of the Lower Silurians of the South of Scotland, an 
their Position. By Ropert HARKNEss. 

The occurrence of fossil remains amongst the depusits known to the earlier Scotch 
geologists by the name of transition, was a circumstance which excited considerable 
attention even in the days of Hutton and Playfair. The locality from whence these 
were procured was Wrae in Peeblesshire, and this spot for a long time was regarded 
as the only source which afforded organic remains amongst the Silurians of Scotland. 
Since these deposits have been discovered to be of the Lower Silurian age, they have 
furnished fossils in considerable abundance. 

Prof. Nicol has, from the slate quarries of Greistone and Thornielee in Peebleshire 
and Selkirkshire, obtained Graptolites; Mr. Carrick Moore, at Cairnryan, has procured 
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the same fossils; Prof. Sedgwick at Moffat also obtained Graptolites; and Sir Rode- 
tick Murchison, in the last year’s volume of the Journal of the Geologicai Society, 
has given an elaborate account of the Silurians of the south-west of Ayrshire and their 
fossil contents. These Silurians, described by Sir R. Murchison, occupy a higher 
position than those which constitute the great Silurian mass traversing the South of 
Scotland from sea to sea. 

In Ayrshire a deposit of limestone makes its appearance, which, both in lithological 
characters, and also in its fossil contents, shows an affinity to the limestone of Wrae, 
and above this limestone several deposits containing large quantities of fossils occur. 
The nature of the fossil contents of this limestone and that of Wrae indicate that they 
appertain to the Llandeilo flags. At Wrae this limestone is seen lying upon a breccia 
composed of fragments of slate, and at the same locality thick beds of the slate, from 
whence these fragments have been obtained, are also seen. ‘This slate extends east- 
north-eastwards and west-south-westwards, and is seen at Stobo in Peeblesshire, and in 
the summit-cutting of the Caledonian railway, where it shows great thickness. From 
thence it extends westwards through Lanarkshire and the north-east of Dumfries- 
shire to Cairn Ryan in Wigtonshire; and in this black slate Mr. Carrick Moore found 
Graptolites and other fossils. To the south of the zone occupied by these black slates, 
beds of greywacke, sandstones and shales are found, having great thickness; and 
beneath these a band of gray slate is met with. In this gray slate are seen, in some 
localities, the graptolites described by Prof. Nicol, and this gray slate band runs nearly 
parallel with the black zone. Besides Graptolites, it affords annelid markings and 
fucoids, both of which are found in considerable abundance at Barlae quarry in Kirk- 
cudbright. Southward of this gray slate the graywacke sandstones and shales again 
make their appearance, and in them there occurs a deposit of green and blue shales, 
which also contain annelid markings. Beneath these green and blue shales, after a 
considerable thickness of graywacke sandstone is passed through, beds of soft black 
shale are seen having abundance of Graptolites, of various species, and this grap- 
tolite-shale passes into anthracitic shale, in some localities consisting altogether of 
the latter mineral. Under the anthracite, graywacke sandstones and shales are 
again seen, and these appear to form the lowest beds of the lower Silurians, as they 
occur in the South of Scotland. In these low shales evidence of animal life is seen in 
the form of annelid impressions, and these are probably the lowest traces which have 
yet been obtained of animal existences. The lower beds of greywacke sandstones and 
shales, the anthracite band, and the accompanying graptolite beds, as well as some of 
the deposits which succeed them, are repeated three times in that portion of the area 
occupied by the Silurians, where they are best developed, viz. in Dumfriesshire. 
The gray shale, and the beds which succeed it, together with the higher black slates 
and breccia, do not appear to be repeated like the deposits which occur beneath 
them, consequently the order of sequence of the deposits in these lower Silurians is 
somewhat disturbed. However, between the Beatock station of the Caledonian rail-. 
way and Elvanfoot a comparatively perfect sequence may be made out, by examining 
the sections on the line of railway and the brook courses which fall into the Evan, 
the stream which runs parallel to the Caledonian railway. At Ruttenside near 
Greskin, about four miles above the Beatock station, the anthracite is seen in the 
Evan water, and this can be traced E.N.E. to Hartfell, and from thence into Peebles- 
shire and Selkirkshire. North from Ruttenside the greywacke sandstones and shales, 
which lie above the anthracite, make their appearance; and at Rae-cleugh, near the 
dine which separates Dumfriesshire from Lanarkshire, the gray slates were seen, 
which contain the Graptolites at Greistone, and the annelid markings and fucoids at 
Barlae. Following the railway northwards from Rae-cleugh, we come upon the 
greywacke sandstones and shales, which separate the gray slates from the black 
slates which occur above them; and these at the summit-cutting are succeeded by the 
black slates, which at Cairn Ryan afford Graptolites and other fossils. The hills of 
Crawford in Lanarkshire, which rise to the north of the black slate band, are com- 
posed of the breccia already alluded to; but the thickness of this breccia cannot be 
made out here, nor is it seen to be succeeded by the limestone containing Llandeilo 
flag fossils, as at Wrae in Peeblesshire. This section on the Caledonian railway is 
more than six miles long, and from the great inclination of the beds, which are rarely 
less than 70° N.N.W., it would seem to afford a series of deposits about 25,000 feet 
in — and by taking the conglomerate which lies below the limestone, and the 
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deposits which occur beneath the anthracite beds, it is probable that we may add 
5000 feet more to the Silurians which occur below the limestones containing fossils 
similar to the Llandeilo flags, making in all a total thickness of 30,000 feet of strata 
through which four distinct bands of deposits containing fossil remains are scattered. 

From the mineral character of these Silurians, and also from their occurrence below 
the limestone with lower Silurian fossils, it would seem that the great bulk of the 
Scotch Silurians are about the equivalents of the Longmynd beds of the governnment 
geologist, as shown in North Wales. But the Scotch deposits have, however, one 
feature which the Longmynd beds do not possess, viz. organic remains, and they are of 
such thickness as to indicate that in them are contained some of the lowest forms of 
life, not only as regards the relation of the fossils to animals generally, but likewise 
as respects geological position. 

With regard to the fossil contents of these lower Silurian beds, these are remark- 
ably simple, and at the same time very characteristic. Graptolites of various species 
are the almost exclusive fossils, and they abound more in the lower beds than in the 
higher strata. In the shales which lie above the anthracite they occur in great pro- 
fusion, and are the exclusive fossils of this deposit. Here, too, the greatest amount 
of species is obtained, as well as the greatest abundance of individuals; and as 
respects the latter, I know of no deposit in the whole range of the geological for- 
mations which can be compared with these black shales, so far as quantity of fossils is 
concerned. 

Although these low beds are characterized by this group of fossils, it is not sufficient 
to give to them a division distinct from the lower Silurians. Graptolites in some 
districts occur in considerable abundance, above beds which are marked by lower 
Silurian trilobites, as in Bohemia. Some species of Graptolites extend upwards into 
the upper Silurian, amongst which is the Graptolites priodon, Bronn; and this spe- 
cies is found in great quantities in the lower Silurians of Scotland, at Greistone, in 
the gray slates. But although I have examined many thousand specimens from the 
soft black shale above the anthracite, I have never been able to detect this common 
Graptolite. 

On the occurrence of Graphite at Almorness Head, Kirkeudbrightshire. 
By Rovert Harkness. 

At Almorness, a headland which lies on the west side of the entrance of the estuary 
of the river Urr, in the stewartry of Kirkcudbright, graphite occurs, This headland 
consists principally of syenite and patches of metamorphic lower Silurians. The 
syenite is a portion of that which extends from Criffel, a mountain on the south-east 
of Galloway, along the southern margin of the county, and crossing the estuary of the 
Urr, makes its appearance on the western side. In this syenite the felspar is com- 
monly of a white colour; but when the syenite approaches the Silurian rock, the 
felspar becomes reddish, giving the syenite a flesh-coloured tint. This is the case 
with that portion which forms the headland of Almorness, and through which veins 
of quartz traverse. In one of these, which occurs on the south-west side of the head- 
land, the graphite is found. This vein, which is about 4 feet wide, has the graphite 
disseminated through it. It likewise appears on the syenite in contact with the 
quartz vein. It has been urged by some of the German chemists, that the presence 
of plumbago in igneous rocks is due to the decomposition of carburetted hydrogen, 
which, passing over matter through veins in a red-hot state, has been decomposed, 
the result being the deposition of the carbon, which, uniting with iron in the rocks, 
appears in the form of a carburet of iron. So far as regards the former occurrence of 
carburetted hydrogen in connexion with the rocks which have been elevated by the 
irruption of the syenite in this locality, this is a circumstance extremely probable. In 
the Silurians which occur to the north ofthe district occupied by this syenite, there are 
seen extensive beds of anthracite; and these beds of anthracite, when acted on by 
gnecus matter previous to their becoming anthracitic, would afford abundance of 
hydrocarbons. 

Amongst the Silurians which are contiguous to the syenitic district, and which are 
much metamorphosed and chloritic, there occur beds, which, from their structure and 
position, appear to have originally been anthracite, but which now contain no traces 
ofcarbon. Probably the action of the igneous rocks on these beds may have been the 
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means by which the carburetted hydrogen was obtained, and the passage of this through 
red-hot veins may have produced the graphite at Almorness Head. 

An Account of the Researches of German Geologists. By H. Hennessy. 

On Devonian Rocks in the South of Ireland. By J. Beets Juxzs, F.G.S. 
The object of the following paper is, first of all, to bring before the Section the physi- 

cal facts connected with some very remarkable fossils discovered by the Geological Sur- 
vey of Ireland during the past year; and secondly, to take the opinion of the Section 
on a difficulty that has arisen as to the classification and nomenclature of the rocks. 

For the first part of the paper, a description of the structure of the south-east part 
of the county of Kilkenny will suffice; for the second, the description must be ex- 
tended from Kilkenny through Waterford into Cork. 

[Mr. Jukes then described this portion of the southern part of Ireland from Mr. 
Griffith’s map, of the general accuracy and admirable character of which he spoke in 
high terms, and from some enlarged sections copied from those constructed by the 
Geological Survey. ] 

in Kilkenny, the total thickness of the rocks between the mountain limestone and 
the Silurian and granite does not exceed 1000 feet. In the neighbourhood of Knock- 
topher, south of Thomastown, these rocks are principally composed of red slates and 
sandstones, The mountain limestone has some beds of dark shale interstratified with 
its lower parts, beneath which are some brown and yellow sandstones, containing casts 
of bivalye shells; these do not exceed 150 feet in thickness, and below them are 
about 300 feet of red slates, with a few yellow sandy beds occasionally, when we 
come to some alternations of red and green “ slate-rock,” a smooth fine-grained 
argillaceous sandstone without cleavage. In these greenish beds are some large 
slates containing ferns, and also casts of some large bivalve shells resembling Anodon. 
These fossils were discovered by Mr. Flanagan, fossil collector to the Survey, the 
country being mapped, and the details of its structure made out by Mr. Andrew 
Wyley, my able and zealous colleague on the Geological Survey, a native of Belfast, 
and who I regret is not able to be present on this occasion. These red and green 
beds are about 100 or 150 feet in thickness, and below them are about 350 feet of red 
slates and argillaceous sandstones, below which are 100 feet of coarse conglomerates, 
resting on the subjacent Silurian and granitic rocks. 

Reckoning from the base of the mountain limestone to the latter, the beds con- 
taining these fossils are about in the middle of the included series :— 

In the north part of the County of Waterford, near Carrick on Suir, for instance, we 
get below the mountain limestone,— 

Thin-bedded yellow sandstones and greenish and yellow shales........ 150 
Alternations of yellow sandstone and hard red shale, often cleaved .... 350 
Red shales and sandstones with conglomerates, fine at top, and getting 
COBKSEr BS WE ESCENA sisieesicecessceveccudcesesreveccsens . 1800 

In other parts of Waterford further west, these beds thicken out to a total of 4500 
feet, of which the upper, consisting of yellow sandstones alternating with red shales, 
is about 900 feet. 

In the northern part of County Cork, about the south flank of the Galtee Moun- 
tains, and thence to Fermoy, we get a similar section, consisting of,— 

Feet. 
Yellow sandstones alternating with red shales and slates ....... esau i LOOR 
Red shales or slates, and red sandstones, with an occasional band of yellow 

sandstone ..... era Be Rialststsig. ab sis tease e een ceeesdobes 400 
Red sandstones and slates passing downwards into thick red sandstones 

and conglomerates, resting unconformably on lower Silurian........ 

In the central part of County Cork the lower part of the formation is not seen, 
but the rocks immediately below the mountain limestone still consist very largely of 
yellow sandstones, split up not only by red shales and slates, but also by blue and gray 
shales cleaved into slate. In these bluish slates are found casts of marine shells. 

* 



52 REPORT—1852. 

Hitherto, in North Cork, North Waterford, and Kilkenny fragments of plants have 
been the only things found in the yellow sandstone. 

As we go south, the blue and gray slates increase in quantity at the expense of the 
yellow sandstones, till south of Cork, especially near Monkstown and Carrigaline, w 
get the tollowing section :— : 

Dark gray shales and slates, with occasional bands of greenish-gray Feet. 
DEAE ars aye sele, Sele onsisiniupre wietahocede. Stege tet Sus cie saat Iakate eth cae sc 400 

Bow sandstone, sometimes calcareous, and containing casts of 
Cucullea? ...... Rast shel bcud= DA BAe oPOcen es ot Bea). 50 

Dark gray shales and slates, weathering brown or yellowish, with ] ¢ 600 
occasional bands of hard sandstone, all more or less affected by ae 1000 
slaty cleavage ............ blige ole emit « » wietttele) «fete x apd tata gagetede ‘i 

Red and green slates alternating ........... aisles ae alarsjtle « bhaish eH ADOUST EOD 
Red slates, with an occasional band of yellow sandstone ........ 500 
Red slates, with gray or purple sandstones, without reaching the 

age lof the; forimatlOny, jaye. heise) eiaiern = ihs eleteeayatejers oioveiale ciel 2000 

4850 

We here lose the yellow sandstone altogether, and get below the mountain lime- 
stone, a great series of slate rocks with interstratified beds of sandstone, the prevailing 
colour of the upper portion being gray, and of the lower red, with alternating beds at 
their junction, marine fossils being found in the upper part, and no fossils at all in 
the lower. - 

Still further south, about Kinsale, these upper beds acquire a still larger development, 
being at the very least 6000 feet thick, without seeing anything like the base of them, 
and without any certainty of our having seen the top. Of this part, as we have not 
yet completed the survey, I cannot enter into details; I have however received a 
letter from my colleague, Mr. Wilson, in which he tells me that the following section 
is admirably seen in Courtiacsherry Bay :— 

Blue calcareous shales, with occasional thin bands of limestone and blue Feet. 
slates, with a few grit beds ......... Ae Cea ae J sha ule os ees eee 

Blue slates, with greenish-gray grits predominating below............ 1700 
Yellow sandstones with shale partings..............+. BBR ear re Soh ell 
Red and green slates passing down into red slates and sandstones .... 1500 

6100 

We here get the yellow sandstone coming in again just above the red rocks, having 
a vast series of blue aud gray shales and slates above it, bearing out Mr. Griffith in 
his threefold division of carbouiferous slate, yellow sandstone and old red. The 
difficulty we experience in the field is, that all these rocks are so blended at their 
junction by alternation one with another through several hundred feet of thick~ 
ness, and are near their junction, and generally, except in particular spots, so devoid 
of fossils, that we cannot hit upon any characters to enable us to draw a clear boun- 
dary between them. Starting with the old red sandstone, and calling that Devonian, 
there are no physical characters whatever enabling us to draw a boundary until we 
come to the base of the mountain limestone. We have therefore hitherto found our- 
selves compelled merely to make a shaded outline, including the upper beds, namely, 
the carboniferous slate and yellow sandstone of Mr. Griffith, looking on them in the 
light of the upper portions of the old red sandstone. If we can so consider them, we 
get the following remarkable result; that on the east, where the old Devonian land 
lay, as proved by the conglomerates, the old beaches of that formation, we find 
remains of terrestrial plants and freshwater shells; while on the south and west, - 
where the rocks get finer-grained, and where therefore the finer silts and muds were 
deposited further from the land, or in the deeper water of the sea, there we get marine 
shells coming in, and we find the whole formation gradually thickening in that direc- 
tion, swelling out from 1000 to upwards of 6000 feet. This increase of thickness, though 
it seems great, is nothing remarkable, since to acquire it, it is only necessary to suppose 
that the old sea bottom deepened very gradually, its bed inclining at no greater angle 
than 1°, or 17 in 1000, or 89 feet (14 fathoms) in a mile, if we take the distance 
from Knocktopher in Kilkenny to Kinsale; or if we supposed that the thickness of the 
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whole rocks doubled (from 3000 to 6000) between Cork and Kinsale, a distance of 
20 miles, the slope of the bottom would not amount to 2° or 35 in 1000, or 184 feet 
(30 fathoms) in a mile. 

On the Permian Fossils of Cultra. By Professor WM. Kine, Queen’s Coll., 
Galway. 

Before noticing the fossils*, Prof. King made a few observations on the rocks form- 
ing the Permian system of the north of England. This system is so called from an 
extensive division of the Russian empire bearing the name of Perm, and situated on 
the western flanks of the Ural mountains. The name was originally proposed by Sir 
Roderick Murchison, who was the first to show that the rocks occurring in that 
region are of the same age as certain magnesian and fossiliferous deposits largely 
developed in thé county of Durham. The name ‘ Permian’ has consequently been 
applied to the last-named deposits, and on the same grounds it must also be applied 
to corresponding rocks wherever they may exist. The Professor proceeded to prove 
that the remarkable patch of magnesian limestone occurring at Cultra, on the shore 
of Belfast Lough, is a member of the Permian system, the fossils it contains being 
identical with the Schizodus Schlotheimi, Pleurophorus costatus, Bakevellia antiqua, 
and other species common to the Permian rocks of England and Germany. 

On the Mines of Copiapo. By Colonel Lioyp. 

Report on Crag Formations and Coprolites. In a Letter from Mr. Lone. 

On the Fossiliferous Beds of the Counties of Antrim and Down. 
By James MacApaw, F.G.S. 

These beds were described in descending order. The town of Belfast is in a great 
measure placed upon deposits of sand and silt that have been formed in the estuaries 
of the rivers Lagan and Blackstaff. Great quantities of shells have been found in 
these beds, and a list of them was laid before Section D, at the present meeting of the 
Association, by Mr. John Grainger. They are all of species now existing, but some 
are not found at the present time living in the bay. These shells occur at levels, 
none of which seem to exceed that of present high water. Beds of shells, however, 
are found at various elevations. At the Kinnegar of Holywood, four miles down 
Belfast Lough, beds of shells similar to the above occur at elevations from 10 to 20 
feet; and on the opposite side of the bay, below Carrickfergus, a shell-bed occurs in 
a like position. On both sides of the bay other beds may be observed from 60 to 80 

. feet above the water with similar contents; and they are found also at some distance 
inland, up the valley of the Lagan, and in the valley running from Beltast to Comber. 
In the latter valley there is a branch of the County Down Railway, and during its 
formation many shells were obtained from the cuttings. It is also worthy of being 
recorded, that in a cutting near Comber rolled lias and chalk fossils were found, the 
nearest beds containing such fossils being behind Belfast, and at a distance of ten 
miles. Beds still more remarkable occur at elevations from 100 to 150 feet. One of 
these, at the Belfast Water-works, on the Antrim side, was examined by Messrs. 
Hyndman and Bryce in 1842, and an account of it was copied into the Appendix to 
Col. Portlock’s ‘ Geological Report on Londonderry.’ Another bed, precisely similar, 
was discovered by Mr. MacAdam in 1850, at the Knock on the Down side. The 
most abundant shell in it is the Nucula oblonga, and the deposit may be perhaps con- 
sidered as belonging to the newer pleiocene. Some years ago, Mr. Smith, of Jordan 
Hill, described a shell-bed occurring at Port Rush, ont he northern coast of Antrim ; 
it occurs at an elevation of 10 feet, and contains a great variety of recent marine 
shells mixed with some land ones; a list of them is printed in Portlock’s ‘ Report.’ 

In Belfast Lough there are deposits of submerged wood, in one of which, near 
Carrickfergus, hazel-nuts have been obtained, having their kernels replaced by car- 
bonate of lime: this fact had been remarked by the late Dr. M‘Donnell, and a note 
of it is entered in the 4th volume of the Geological Transactions. Throughout the 

_* The Cultra fossils were noticed by Dr. Griffith in a paper read at the Cork Meeting of 
the British Association (vide Report Brit. Assoc., 1843, part 2. pp.45 and 46). 
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county of Antrim deposits of lignite frequently occur, as around the shores of Lough 
Neagh, at Carnaghliss, between that lake and Belfast, at Libbert near Glenarm, at 
Kiltymorris and at Ballintoy: associated with them is an impure fire-clay. At several 
of these places the lignite is covered with trap, proving that this trap is of tertiary or 
post-tertiary age, as the wood from which the lignite has been derived was in all 
likelihood coniferous. There is also lying under the trap in different parts of Antrim 
considerable beds of ochre, which sometimes contains thin seams of impure lignite. 
It has been long known that at Lough Neagh, in the alluvial covering that lies upon 
the lignite beds, there are found many pieces of silicified wood, sometimes of a con- 
siderable size. Between the trap and the subjacent chalk there is very generally a 
bed, varying from a few inches to a few feet, consisting in many places of iron-shot 
elay and loose flints, and in others of a grayish clay, like impure fire-clay; in this 
last case it sometimes contains lignite. 

The Chalk of Antrim contains a number of fossils resembling in a great measure 
those obtained from the same formation in England. The upper beds of the Antrim 
chalk are not so prolific in organic remains as the under, which are mixed with parti- 
cles of greensand; under these lower beds, and quite conformable to them, are beds 
resembling the Fire-stone of Surrey, and lowest of all is a soft bed of pure greensand. 
In the upper strata of pure chalk the prevailing fossils are some species of Belemnites, 
Ammonites, Pleurotomaria, Terebratula and Turbo; also several kinds of Echino- 
dermata and Sponges, which fossils not unfrequently are found also in the imbedded 
flints. In the lower or chloritic chalk are remarked, in addition to the above, Arca, 
Avicula, Inoceramus, Natica, Ostrea, Pecten, Pholadomya, and Trigonia; and the 
same are observed even in greater abundance in the subjacent fire-stone. Some fine 
specimens of Ostrea carinata have been got in the fire-stone, to which rock this fossil 
seems to be confined; also the Hxogyra Columba appears in it in great numbers, and 
rarely in the upper or lower beds. The Ezogyra levigata is very abundant in the 
lowest bed of soft greensand, where it is often the only fossil to be met with: in this 
lowest bed there is less variety of organic remains than in the others ; from it however 
were procured some teeth and bones of Saurian animals by Mr. MacAdam; and in the 
Philosophical Magazine for 1831, there is an account of the discovery of saurian 
vertebre near Belfast, in lias, by Mr. Bryce; but it has since been ascertained that 
they had been found in the soft greensand bed which immediately overlies lias. 
Teeth of the Shark family, sometimes very perfect, occur in all the beds from the 
upper chalk to the pure greensand, and some obscure remains of entire fishes of a 
small size; also portions of crustacea, and several zoophytes. In some places fucoids 
were got in the fire-stone, and small pieces of fossil wood in the soft greensand, 
These lower beds are apparently equivalents of the upper greensand of England. 

Thin beds of lias underlie the greensand, but not everywhere, as they are wantin 
in various localities. This lias abounds in organic remains, almost identical wit 
those of the same formation in England. In the beds near Belfast there are several 
ammonites, and great numbers of the Cardium striatulum, with a few other fossils, 
In the beds near Larne the same fossils are found, and a great variety of others, as 
the Gryphea incurva and obliquata, Plagiostoma giganteum and punctatum, Pachyodon, 
Mya, Amphidesma, Pecten, Mytilus, Modiola, Arca, Lutraria, Avicula, Trochus, Tur- 
ritella, &c,; also numerous fragments of the Pentacrinus. At Larne a bed of oolitic 
structure rests upon lias, and in it are found Avicula contorta and Lima Proboscidea, 
with some others. At Ballintoy, on the north coast of Antrim, there is a lias deposit 
very rich in fossils, several of which are described in Portlock’s ‘ Report:’ several 
new ones have been obtained by Mr. MacAdam from that deposit, some of which 
seem not to have been as yet described. In the beds at Larne and Belfast several 
fish remains were obtained, and a few saurian vertebrzee. The hardened lias of Port 
Rush has been often described; it contains many fossils, but they are not easy to 
determine from their obliteration ; in all probability they are nearly the same as those 
found at Ballintoy. ; 

Mr. MacAdam has discovered, resting immediately on the variegated saliferous 
marls of Woodburn, near Carrickfergus, a bed containing many fish remains, among 
which were recognized the Gyrolepis Alberti and tenuistriatus and others, which have 
been referred to the upper parts of the Trias. In the marls and subjacent sandstones 
no fossils have as yet been discovered. 

On the south, or County Down side of Belfast Lough, at Cultra, there are small 
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patches of magnesian limestone, in which are found some shells resembling Schizodus, 
Associated with this limestone are red sandstones, supposed to be equivalents of the 
rothe-todte-liegende, and containing vegetable remains, as Calamites, Sigillaria, &c., 
but often too obscure to determine specifically. Underlying these are soft calcareous 
shaly beds, in which are many fish remains, generally of Holoptychus, and a great 
number of Modiola, with a few other shells. 

At Ballycastle and Murlough, in the north-eastern part of Antrim, there is the regu- 
lar coal formation, from which Mr. MacAdam obtained a variety of fossil plants, but 
not differing from those,of the English coal-fields, There are associated shales in 
which a Lingula is frequently found, and there is underlying carboniferous limestone 
with the usual fossils. In the County of Down at Castle Espie, near Comber, there is 
a small patch of carboniferous limestone, remarkable for the Orthoceratites it contains, 
and several other fossils, On the County Down side of Carlingford Bay there is a 
deposit of limestone, which in all probability is the same as that which occurs near 
the town of Carlingford on the south side in the county of Louth, but the fossils have 
not yet been examined. 

No Silurian rocks have yet been discovered in Antrim or Down, but it is not 
improbable that the like may be detected on more minute examination. 

On the Subdivisions of Lepteena. By Professor M‘Coy. 

On the Structure of certain Fossil Fishes found in the Old Red Sandstone 
of the North of Scotland. By Professor M‘Coy. 

The Professor exhibited specimens and plates; among others a large species of 
Holoptychius, which he named H. Sedgwicki, showing for the first time, the form, 
number, and position of the vertical fins of that genus. He also dwelt on the ana- 
tomical structure and peculiarities in the form of the tail, and the ossification of the 
vertebral column, which had been supposed to characterize the fishes found in the more 
ancient rocks, and which had been used by some recent writers in support of the 
doctrine of ‘ Progressive Development.” He pointed out that the structure of the 
fossils which he treated of disproved these notions, and strengthened the more ordi- 
nary geologicallaws. He described the peculiarities of two new genera, which united: 
the two great groups of Saurodipteridz and Ccelacanthi. 

On the Mode of Succession of the Teeth in Cochliodus. 
By Professor M‘Coy. 

Tn this communication the fact was announced that the mountain limestone genera 
of fossil fishes called Cochliodus and Peecilodus by Agassiz, and supposed by him and 
all succeeding writers to have manifested the most intimate relation to the living 
Australian shark, called Cestracion, had really a strong horny jaw for the support of 
the teeth, and that these latter succeeded each other vertically upwards, the young 
teeth appearing under the old ones; while in the living shark alluded to there was 
no horny jaw, and the young teeth followed the old ones laterally from behind for- 
wards; so that there was no such reason, as generally supposed, for quoting the 
existence of the Cestracions in the Paleozoic rocks. The nearest analogy for the 
carboniferous fossils was the osseous genus Placodus of the Muschelkalk, though it 
differed in microscopic structure. 4 

On the Structure of the South Silurian Mountains of Scotland. 
By Professor J. Nicot, £.G.S. 

On the Occurrence of Glacier Moraines in Arran. By Prof. Nicou, F.G.S. 

Notice of the Discovery of a new Talpina? 
By C. B. Rosz, F.G.S., Swaffham, Norfolk. 

In the course of last winter, I sent some fossil fish-scales from a species of Beryx; 
met with in the chalk strata, to a‘person in London, that they might be put up as 



56 REPORT—1852. 

microscopic objects; le succeeded in setting two: on their return to me, upon ex- 
amination under the microscope with a power of 3th, I found one of them extensively 
ornamented with elegantly ramifying figures, not much unlike coralloid bodies. After 
perusing Mr. Morris’s paper, Ann. Nat. Hist., Aug. 1851, and comparing the figures 
on my fish-scale with those seen in many of the Belemnites from the chalk at Nor- 
wich, I feel persuaded that the figures on both are due to the operations of the same 
tribe of parasites, and I consider that the dissimilarity in their form is sufficient to 
warrant my concluding that they are the workings of different species. 

Unlike the borings in the Belemnite, which run in straight lines, and frequently 
inosculate, those in the fish-scale proceed with a graceful curve to their extremities, 
terminating in a symmetrically-formed dilatation or cell, and they do not frequently 
inosculate. 

I have with some care endeavoured to measure the calibre of the borings, and I 
believe that it ranges from a 3000th to a 4000th of an inch in diameter. Conceive, 
then, the infinitesimal tenuity of the organism that formed them. I propose calling 
this parasite Talpina Squame. 

On the Lowest Fossiliferous Beds of North Wales. 
By J.W. Sauter, F.G.S., of the Geological Survey of Great Britain. 

The great interest always attaching to the search for the oldest types of animal 
life, has lately been revived by the zealous researches of M. Barrande of Prague, 
who has discovered and announced in various communications*, a succession of 
faunas in the Silurian region of that country. The earliest fauna is marked by the 
presence of peculiar genera of Trilobites, not found in any of the succeeding forma- 
tions. Such are in Bohemia Paradowides, Conocephalus, Sao; and several other 
genera of the Olenoid type, together with species of Agnostus. 

A rare Orthis, a Pteropod, and two Cystidee, are all the other forms this naturalist 
has discovered, after many years of patient labour, in his region C. 
The publication by Angelin in the ‘ Palzontologia Suecica,’ of a considerable number 

of Trilobites, confirms these views, and shows the same genera, Paradowides, Cono- 
cephalus, and for the most part 4gnostus, to be confined to the lowest members 4. B. 
of the Swedish system, and with them are the long-known species of Olenus and the 
Graptolites of the lower alum slates. 

In 1851, M. de Barrande paid a visit to this country for the express purpose of 
comparing the Bohemian fossils with many unpublished forms of this country. He 
recognised with great pleasure that the ‘ Lingula flag” (discovered by Prof. Sedg- 
wick to form the lowest fossiliferous zone in North Wales +) was a most satisfactory 
equivalent of this lowest stratum C. 

Lingula Flags.—As all the fossils from these strata collected by the Geological 
Survey have now been examined, it is thought it will prove interesting to put them 
upon record, previously to their fuller publication in the Memoirs of the Survey. 

The beds in question are largely developed in Merionethshire and Caernarvonshire, 
appearing sometimes in the form of fine thin-bedded sandstones, and at others of beds 
of black slates interstratified with coarse sandstone and conglomerate. In Me- 
rionethshire they appear at the base of a great igneous series, described by Messrs: 
Jukes and Selwyn as 15,000 feet thick, and the fossil beds alternate with these volcanic 
strata throughout their whole extent, at least the Zingula Davisii, which is the cha- 
racteristic fossil, is found from the base nearly to the top. 

In the lower part, or the true Lingula flags, the Lingula Davisii is associated with 
Olenus micrurus, a new crustacean Hymenocaris hereafter mentioned, and fu- 
coids: higher up no fossils have been found except the Lingula Davisii; and at the 
top, but still distinctly in the igneous series, Lingula still occurs, probably of the same 
species, but associated with an dsaphus, a Calymene, and some Grapiolites. 

For the lower part of this series, which T feel sure M. de Barrande would alone con- 

* The latest, and since this paper was read, is that published in Leonhard and Bronn’s 
Neues Jahrb. 1852, p. 257, Transl. in Quart. Geol. Journ., vol. viii. pt. 2. p. 31. ; 

> T Quart. Geol. Journ., vol. iii. p. 139 e¢ seq. : 



TRANSACTIONS OF THE SECTIONS. 57 

sider as belonging to the “Etage C,” may be cited the following fossils and 
localities :— 

PuLants. 
Species. | Localities. 

Chondrites, — sp. ...-..e. | Records Mus. Pract. Geol., | Carnedd Ffiliast, a moun- 
“i ined. tain 5 m. S.E. of Bangor. 

Cruziana semiplicata, n.sp. | Salter, ibid. ..........cceseeee Ditto (specimensmore than 
a foot long, abundant). 

Crustacea. 

Olenus micrurus....... ess. | Salter, Decade 2. pl. 10. of | Dolgelly; Trawsfynydd; 
Memoirs Geol. Survey. Tremadoc; N.W. of 

Llanberis. 
Hymenocaris vermicauda, | Salter, Records Mus. Pract. | Dolgelly; Tremadoc ; Pont 

new genus. Geol., ined. Seiont, Caernarvon ? 

Mo.tuvsca. 

Lingula Davisit. ......06004 M‘Coy, Ann. and Mag. | Dolgelly; Tremadoc; N.W. 
Nat. Hist. vol. viii. 405. of Llanberis; Carnedd 

Ffiliast; near St. Ann’s 
Chapel, Bangor; &c. 

One of the most interesting fossils is a large Paradowides, probably P. Forchham- 
meri, Angelin; but most unfortunately the exact locality in North Wales has not 
been preserved, though there is great probability it comes from the ‘ Lingula Flags.’ 

In the higher beds, near the upper limit of the igneous series, Prof. Sedgwick and 
myself gathered in 1843 the following fossils. 

| Asaphus Selwynii, n. sp. . | Salter, Records Mus. Pract. | Hengwrt uchaf, 4m. N.E. 
Geol. ined. of Dolgelly,a bed of slate 

in the volcanic ash. 
Calymene parvifrons. ...... | Salter, Append. to Prof. | Tai hirion, under, the trap 

M’Coy’s Paleozoic Foss. and volcanic ash-beds of 
Woodw. Mus. pl. 1. F. Arenig bach. 
frie 

Lingula Davisti?...iccssceee | M‘Coy, supra. sissccsscereee Tai hirion; and Llyn-y-Dy- 
warchen, to the west of it. 
The Geol. Surveyors have 
also found Lingule at 
Hengwrt uchaf. 

Lastly, at Llanfaelrhys near Aberdaron, South Caernarvonshire, in beds which both 
by position and mineral character appear to be the ‘ Lingula Flags,’ although sepa- 
rated by great dislocations and obscured by drift, the following fossils occur. 

Asaphus Selwynii, n. sp., mentioned before. 
Lingula attenuata? 

, broader species. : 
Didymograpsus Murchisone, an 
Graptolites incisus? or a new species. 
In all these, except the first list, some doubt may be entertained whether the strata 

may not more properly be classed with the second division, the ‘etage D’ of M. de 
Barrande. ‘The genera Asaphus and Calymene certainly would indicate it. There 
is every reason to believe that the Asaphus Selwynii is the same species as one common 
in the lowest Llandeilo flags of Shelve in Shropshire, and as such it is considered. 

Therefore, if the zoological demarcations, which are of so much value elsewhere, 
hold good in England, i¢ would be proper to draw the line between the fossils which 
occur at the base, and those near the top of the igneous series. 

__ Professor Phillips has described a formation of black shales occurring at the base 
of the Silurian series in the Malvern Hills, which is characterized only by small Tri- 
lobites, and these of the genera Olenus and Agnostus; they are Olenus humilis, Phill. 
Mem. Geol. Sury, vol. ii. pt. 1. p. 55. f. 4-6; 0. bisulcatus, Ph. f.1,2; O. scara- 
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pep a Wahl.? f.3 (O. spinulosus ?, Phill.), and Agnostus pisiformis, Wahl. Brongn. 
toate ke 

It is quite possible therefore, as suggested by M. de Barrande himself, that these 
shales may be identical with the black slates of Sweden, and belong to the Etage C. 

It should however be observed, in conclusion, that Agnostus in England is ge- 
nerally characteristic, not of the first, but of the second zone or true Llandeilo flags ; 
we have at least three species; also that the true position of our Paradowides is not 
known; that, in the probable equivalent of the ‘ Lingula Flags’ in S. Caernarvon- 
shire, an Asaphus, the Didymograpsus Murchisone, and perhaps Lingula attenuata, 
occur; that the genus Cruzjana, the fucoid described below, is characteristic of beds 
in Normandy*, which lie nearly in the place of our Caradoc sandstone ; and that Hyme- 
nocaris, the new genus here proposed, belongs to a group of Phyllopod Crustaceans 
not hitherto described from strata older than the Upper Silurian. Taking all these 
circumstances into account, it would, I think, be premature to pronounce as to the 
separate and distinct character of our own lowest fossiliferous zone; and it may 
perhaps be necessary hereafter to modify the conclusions drawn by so able and suc- 
cessful an observer as M. de Barrande as to the primordial and isolated character of 
his earliest fossil group; it may be a local, and not a general pheenomenon. 

It will be borne in mind that the lowest fossiliferous zone in England and Wales 
is not quite the oldest known. The purple and green schists of Wicklow in Ireland 
contain Zoophytes or Bryozoa (Oldhamia antiqua and O. radiata, Forbes), and they 
have been determined to occupy a similar place with the “ Llanberis slates and Har- 
lech grits” of Prof. Sedgwick, which underlie the ‘ Lingula flags,’ and which in Wales 
and Shropshire are void of fossils. 

Notes on the New Forms above mentioned. 

I append a short description of the new genus Hymenocaris, and the new species 
of fucoid, Cruxiana, from the ‘ Lingula Flags.’ 

Hymenocaris, new genus. 

Carapace ample, semioval, narrowed towards the front, curved downward at the 
sides, but not angularly,bent along the dorsal line; no external eyes; antenne? of 
two pairs, short and not visibly jointed ; abdomen as long or longer than the carapace, 
of 8 [or probably 9] transverse segments,—the last with short unequal appendages. 

Species 1. Hymenocaris vermicauda, Salter, Records Mus, Pract. Geol. ined. 

There are four, and may be more appendages to the last segment; for one crushed 
specimen shows two of them, a short and a long one on the dorsal part of the seg- 
ment, and two others toward the ventral edge; and it is impossible to say how they 
may have been arranged. 

The number of segments to the body is also not quite certain, though nearly as 
above stated. One specimen shows the 8 anterior, another the 4 or 5 posterior ones and 
the appendages. The antennz? too, are 3 appendages, two longer than the third, 
proceeding from the front of the carapace: they show no trace of joints. 

The genus is evidently related to the living Nebalia, and differs markedly from 
Ceratiocaris, M‘Coy, by the entire convex carapace, not bent along the dorsal margin. 
It has, too, a neck furrow running all along the posterior edge. There are no traces of 
eyes on the exterior of the carapace. The crust was very thin. 

Localities. Tremadoc; Dolgelly; North Wales. 

Cruziana, D’Orbigny. Frena, Marie Rouault. 

C. semiplicata, sp. nov. C. longa, plus pollice lata, linearis, integra, ad sulcum me- 
dianum crebriplicata, extis levigata: plicis obliquis, simplicibus aut irregulariter 
furcatis, ad marginem levem latum abrupte terminatis. 

It appears to differ from all the published species, in the smooth border, against 
which the oblique folds terminate abruptly ; they very rarely run out into it. The 
plaits are not always equal, and are sometimes branched and occasionally fasciculate. 

Locality. Carnedd Ffiliast, near Bangor, North Wales; Stiper Stones, Shropshire. 

* Marie Rouault, Bull. Soc. Géol. France, vol, vii, 1850, p, 725. 
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On a few Genera of Irish Silurian Fossils. 
By J. W. Sater, F.G.S., of the Government School of Mines. 

CrusTAcEA. 

Among the many new and interesting forms of Trilobites described by Colonel 
Portlock in his work on Londonderry and Tyrone, a small species of Asaphus was 
recorded from the Lower Silurian of Tyrone, which he named 4. /atifrons, distin- 
guishing it from some other species by the breadth of front included within the curve 
of the facial suture. The species is very remarkable for the position of the eyes, 
which are placed very far backward and inward, so as to be close to the base of the 
small and narrow glabella. This peculiarity of habit is associated with some other 
characters which will remove the species from Asaphus, to which, nevertheless, it is 
closely allied. It has also some relations with I//enus. 

Stygina, new genus. 

Gen. Cuan. Body ovate and rather flattened. “Head and tqil large and tolerably 
equal, body of 9 rings. Eyes small, placed far backward and inward, near the 
base of the glabella, which is quite indistinct above, and much contracted below. 
Facial suture marginal along a wide space in front, and below the eyes curved 
outwards, and ending on the posterior margin. Angles of head mucronate. No 
rostral shield. Wypostome? Axis of body narrow. Pleure without a furrow. 
Tail smooth with a moderately long axis. 

The flattened oval form, long axis to the tail, and head spines, very much re- 
semble Asaphus*, from which the 9 ungrooved pleurz effectually distinguish it. In 
the obliteration of the glabella, number of body-rings and course of the facial suture, 
it is closely allied to Il/enus, from which its habit differs so much ; but there is enough 
of the under side preserved to show that there was no rostral shield, an essential cha- 
racter of Jilenus. 

Species 1. Head spines short. 8. latifrons. Asaph. latifrons, Portlock, Geol. Rep., 
Tyrone, &c. pl. 7. figs. 5, 6. A. marginatus, ib. f.7.—Locality. Desertcreat, Ty- 
rone, in Llandeilo flags. 

Species 2? Head spines long. S.? Murchisona. Ogygia Murchisone, Murchison, Sil. 
System, pl. 25. fig. 3. Locality. Mount Pleasant, Caermarthen, in Llandeilo flags. 

The narrow axis and the smooth extremities of this species, as well as the apparent 
absence of eyes in the middle of the head, render it very probable that we have 
here a second species of the genus. The facial suture, too, as far as it can be traced, 
agrees with that of Stygina. 

The Chair of Kildare,.an interesting isolated patch of Llandeilo flags, discovered 
by Mr. Griffith, contains in some parts of the limestone swarms of a minute Trilobite 
belonging to the great group of the Olenide, but referable to no published type. It 
will soon be figured and described in Decade 7 of the Memoirs of the Geological Sur- 
vey. In the meantime the characters may be defined as follows :— 

Cyphoniscus, new genus. 

Gen. Cuar. Body oval and very convex; head large and gibbous; body of 7 seg- 
ments; tail minute. Head half-elliptical, the glabella occupying the greater part 
of it; glabella broadest in the middle, oval, and inflated, without lobes; neck- 

furrow distinct; cheeks bent steeply downwards, with nearly parallel sides, rather 
broadest below, the posterior angles square. Eye-line marginal in front for a space 
equal to the breadth of the glabella, then running in an oblique line down the cheek, 
and cutting the exterior margin very obliquely sume distance in advance of the pos- 

terior angle. Eyes (minute linear?) very forward; free cheeks narrow and linear. 

Thorax convex, the axis prominent, and the fulcrum of the pleurz near it. Pleure 

* One species of Asaphus, described by Portlock, 4. rectifrons, exactly resembles our genus 

in the wide marginal extent of the facial suture in front, and in the want of a vertical suture 

on the under side. But the eyes are in the usual position, and the blunt extremities and 

broad obscure axis show that this species is a true Asaphus, though probably not of the section 

Isotelus. 
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deeply furrowed, their ends rounded or truncate. Tail small, the axis short of 1 
segment, the sides without furrows. 

The position of the very minute eyes is indicated by a slight indentation opposite 
the front of the glabella; they must have been linear and small, for there is no visible 
elevation or appearance of an eye-lobe. In this respect there is some difference be- 
tween the form under description and the North American genus Triarthrus, to 
which it is, nevertheless, most closely allied. In both genera the eye-line takes the 
remarkable course above described, viz. in an oblique and almost marginal line from 
the front to the outer edge of the narrow cheeks, and the furrow which runs along 
the posterior margin of the cheeks in both genera turns upward towards the termi- 
nation of the facial suture. Tvriarthrus, too, has the ends of the thorax segments 
rounded or square, not pointed and recurved as in other Olenoid genera. But the 
present genus differs in the gibbous form and inflated glabella without lobes, as well 
as in the fewness of the segments of the thorax, 7 instead of 15 or 16. 

Species 1. C. socialis, n. sp. Length about a quarter ofan inch. Locality. Chair of 
Kildare, in Lower Silurian. 

Acidaspis, Murchison. 

Of this remarkable genus, one new Irish form has to be added to the list.. It was 
formerly (Mem. Geol. Surv., vol. ii. p. 1. pl. 9. fig. 5) considered by me the same 
with A. bispinosus, M‘Coy, a species distinguished by the possession of two spines 
on the neck. Many species are now found to have this character. The original 
one, described by Prof. M‘Coy, is a minute species with a remarkably inflated 
glabella, and a sinuated front. It is from the Chair of Kildare. 

The new species, of which good specimens occur in Waterford (Lower Silurian), 
has a wide and somewhat depressed head, with a straight front, and the glabella 
lobed, and not inflated. It will be figured and described in Decade 7 of the Me- 
moirs of the Geological Survey as 4. Jamesii. 

4figlina, Barrande. Cyclopyge, Corda. 

This genus, proposed by Barrande to replace the name gle, which he formerly 
bestowed on it, exhibits the greatest proportional development of the eyes known 
in the group of Trilobites. They occupy the entire side of the head to the exclusion 
of all other parts of the cheeks, and meet in front (as in the case of many insects, 
especially of the male sex). In this respect Remopleurides of Portlock is the only 
genus that can be compared with it; the genus under notice, however, has the eyes 
greatly more developed, and with large lenses quite visible to the naked eye; few 
body segments, and a rounded tail. The genus must for the present be placed near 
Asaphus. Two or three species are known in Bohemia, all Lower Silurian. 

A new one, 4. mirabilis, has been found at Portrane, Dublin; and the same, or an 
allied species, in Anglesea and South Wales. It will be figured shortly in Decade 7, 
Mem. Geol. Survey. 

Remopleurides, Portlock, 

As this has just been quoted, it may be well to say, that perfect specimens of #. 
dorsospinifer, Portlock, will also be figured with the above. The remarkable dorsal 
spine, detected by the discoverer of the genus, is very likely a character peculiar to 
the male sex, and it is more than probable that R. Colbii is the female of the same 
species. Such appendages characterize the male sex in Spheroma. 

In the Remopl. dorsospinifer, the possession of this spine, on the 8th segment, is 
accompanied by a general narrowness of form as compared with FR. Colbii, but besides 
this, there is no available means of distinction. Col. Portlock had himself suggested, 
that two or more of these forms might prove to be varieties of one species, and in 
this, after careful examination, I fully concur. Again, except in the possession of 
the lateral appendages (which might be expected in the mature ovigerous female), 
and in a still greater breadth of form, A. laterispinifer does not differ from 
the two above mentioned. And hence these three forms may be respectively regarded, 
as the male, and the young and mature female forms of the same species. While 
suggesting this as probable, and supported by general analogy among the Crustacea 
and other articulate tribes, it would not be advisable to alter the names originally 
given. 



4 ig 

i : 

TRANSACTIONS OF THE SECTIONS. 61 

Cyphaspis, Burmeister, 

is another example of this dorsal appendage. Several of the species that have 
been described show something of it when perfect. A fine series of the C. megalops, 
M‘Coy, from Dudley, in the collections of Messrs. Gray and Fletcher, have in each 
specimen a strong spine projecting from the 6th segment, which is the same segment 
in which they occur in the recent Spheroma, 

Encrinurus punctatus, a common Trilobite, has similar spines on the 7th and 10th 
thorax segments. Brontes spinifer, Barrande, and Sao hirsuta, ibid, have short 
spines on every segment. 

Motuusca. 

The collections in Kildare have also yielded a new and very interesting Cephalopod, 
of a group common in North America, but not in this country. The genus Lituites in - 
America coniains a group of closely-coiled species, the whorls being thicker than 
broad (instead of broader than wide, as usual in the genus), the siphon internal, and 
the septa waved backwards on the peripheral margin. They are distinguished as the 
genus Trocholites. One of these species, the Lituites (1.) planorbiformis, Conrad, 
was found by Prof. Sedgwick and myself at Bala, North Wales. The septa in that 
have but a very slight backward curvature on the outer margin. A second species, 
from the Chair-of Kildare, is different from either of the American ones. It is 
easily distinguished by the great depth of the backward curvature of the septa, form- 
Ing a complete sinus. It may be called 

Lituites hibernicus, sp. nov. 

Diameter 3ths of an inch, thickness nearly half an inch. Whorls 4 (or 5), their 
thickness much greater than the breadth. Umbilicus rather deep. The inner whorls 
much covered by the outer. Surface with faint lines of growth, nearly smooth. 
Septa rather approximate, and with a deep peripheral sinus. 

Pterotheca, new genus. 

I wish to propose the above name for a remarkable Pteropod mentioned in the 
Report of the last meeting of the Association as occurring in Canada, Ireland, and 
Wales. Of this beautiful fossil, originally described from a Tyrone specimen as a 
smooth Brachiopod, better specimens have been obtained in N. Wales, which show 
it to have been an animal closely allied to Cleodora, but distinguished from it and all 
allied forms now known by an extraordinary expansion of the sides or wings of the 
shell. The cavity for the animal is acompressed triangle, as in Theca, Cleodora, and 
others of the order; but the dorsal lamina is-much elevated above the flat ventral 
one, and the sides are furnished with a wing-like expansion almost to the curved tip. 

Species 1. Pterotheca transversa. Sides entire ; ventral lamina flat. Syn. Alrypa 
transversa, Portl. Geol. Rep. p. 455: As Cleodora transv. Salter, Rep. Brit. Ass. - 
1851, p. 64. 
Locality. Desertcreat, Tyrone. 

Species 2. P. corrugata, n. sp. Sides lobed, ventral Jamina somewhat keeled above. 
Locality. Caernarvonshire. 

On the supposed Action of Water in Geological Formations, and the Posi- 
tion of the Poles of the Earth. By W.D.Sautt, F.G.S. 

On the Conditions under which Boulders occur in Scotland. 
By James Situ, F.G.S., of Jordan Hill. 

On Certain Furrows and Smoothings on the Surface of Granite, caused by 
| Drift Sand, at the Cape of Good Hope. By Wiiv1am Srancer, M.D. 

It appears by the observation of the author that rocks are polished by the sand 
driven by the winds, and exhibit on a smaller scale similar effects to the polishing by 
glacial action. 



62 REPORT—1852. 

On some Peculiarities of Granite in Certain Points of the Pyrenees. 
By H. Twinine. 

Notice of a Skeleton of Mastodon angustidens found near Montopoli. 
By Dr. VAutini. 

The country of Montopoli is situated on a group of small hills of the pleiocene de- 
posit, which extends north-eastward beyond the Arno, toward the Val di Rievolé, 
and south-eastward connects itself with the meiocene tracts of the Val d’Elsa, Val 
d’Era, &c. The hills consist for the most part of masses of yellow sand, deeply 
excavated by the strong action of water. The sands are often rendered coherent by 
-ealcareous cement, and from point to point diversified by gravels of eocene origin. 
The shells of mollusca lie in different planes, and most plentifully in the lower part of 
the deposit. : 

The bones of the Mastodon were found by Dr. Vallini at the depth of about two 
feet, in the excavation for a drain, and levelling of a small hill in the south-east part 
of the country of Montopoli. In general they were found in the sands simply indu- 
rated, but from place to place in a species of conglomerate of sand and shells cemented 
by carbonate of lime. All were found on the bedding surface of a sandy bed, mostly 
arranged with reference to their anatomical relations, and surrounded by marine 
shells, such as Pecten pleuronectes, Ostrea denticulata, O. lamellosa, Cardita pecti- 
nata, Venus levis, V. islandicozdes. 

The author described minutely the situation of a long chain of dorsal vertebrz in 
their natural order, directed from north-east to south-west, and connected with the 
bones of the pelvis; at the opposite extremity of the vertebral series, a large tusk, and 
near its base the lower -maxill, one still retaining a molar, the other showing the 
alveolar cavity. Great part of the cranium was found lying a short distance to the 
east of the parts already described. To the north-west lay the right femur, and 
other bones of the leg of the same side; and, two metres removed from the western 
extremity of the tusk, the left scapula. 

A minute description of the dimensions of the bones was appended. ‘The tusk was 
in length 2°57 metres; its basal diameter 0°17, at the upper end 0°075. There were 
20 ribs, mostly preserving their connexion to the vertebral column ; the longest 0°88 
long, and 0-035 broad. Antero-posterior length of scapula 0°33; its height 0°47. 
Length of the acromial spine 0°60; its height 0-14. Breadth of the acromial ex- 
tremity 0°26; of the articular cavity 0°14. Length of the ulna 0°60. Diameter of its 
humeral extremity 0°28; of its carpal extremity 0°13. Length of radius 0°58. Length 
of femur 0°87. Breadth from the summit of the articular ball to the trochanter 0°32. 
Diameter of the articular ball 0:14; its height 0°10. Diameter of lower articulating 
extremity 0°28; in the middle 0°14. Length of tibia 0°50. Diameter of its femoral 
extremity 0°20; of its tarsal extremity 0:13. 

On the Geological Structure of Spain. By M. Dr VERNEUIL. 

On the Geology of a Portion of the Himalaya Mountains. By Major 
Vicary of Wexford. Communicated by Sir Roderick I. Murchison. 

A coloured section from the plains in the neighbourhood of Umballa, towards the 
flanks of the Himalaya above Subathoo and near Simla, showed that all the formations, 
from the youngest tertiary of the tract to the crystalline rocks of the chain, are in 
highly dislocated positions, some of the younger deposits appearing to underlie others 
of prior date, probably through the occurrence of powerful faults. Some of the 
younger tertiary beds with pebbles and fossil bones (the Séwalik strata) are inclined 
with the older or nummulitic rocks, and are probably therefore of higher antiquity 
than was supposed. Sir R. I. Murchison passed a warm eulogium on the author, 
Major Vicary, a brave Irish officer, who, in the wars of Scinde and the Punjaub, had 
sometimes, even in face of the enemy, collected materials which had advanced geological 
science, and specially adverted to a most magnificent assemblage of nummulites and 
associated fossils, which were about to be described in a separate work by M. D’Arehiac. 
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On the Geology of Saint Ives, Huntingdonshire, and its Neighbourhood. 
By J. Kine Watts. 

The principal formations in the neighbourhood are the upper greensand, the 
gault, and the Oxford clay, with great quantities of drift gravel and sand in certain 
localities. The ‘upper greensand is however but ill defined, being only occasionally 
met with, as near Woodhurst and at Needingworth, and then but to a small extent. 
The gault formation is well defined, and is in some places of great thickness. All 
the elevations and hills near this town‘are composed of it. The lower greensand 
is seen outcropping in patches a few miles distant, as between Elsworth and Hilton, 
and also between Over and Willingham. There is a beautiful outcrop and elevation 
of this formation at Haddenham some miles off on the road to Ely, being a further 
continuance of the line. The Oxford clay extends to a considerable distance 
southward, and a great part of the district towards Fenstanton, Hilton, and Coning- 
ton is of this formation. The drift gravels and sand are found in many places 
immediately under the top soil; in some places very coarse, and at others as fine 
as quick-sand. In some of those drifts occurred good specimens of Echinus, 
many Belemnites and Ostree, much water-worn. The above-mentioned range of 
gault hills are well defined and interesting. At the westward end of the range near 
the town, the gault passes downward apparently to a great depth ; and at this place 
many Ammonites, Gryphee, Belemnites, Hamites, and Terebratule are found. The 
Ammonites occur of various sizes, some very small, and others weighing many 
pounds. Belemnites have been found upwards of a foot in length. This ridge trends 
eastward towards Somersham, and about 2 miles from St. Ives towards that place, is 
a district of rich land, called St. Ives Heath, which was formerly part of the royal 
forests, but disafforested in the reigns of Henry IJ. and III. This heath was in by- 
gone times of celebrity, on account of its medicinal spring or spa, and an establish- 
ment formerly stood there for the use of invalids who resorted there for the waters. ° 
An interesting account of the water in the above-mentioned spring was published in 
the 56th volume of the Philosophical Transactions, by Drs. Layard and Morris. It 
is to be regretted that this spring should have been choked up and destroyed. Fol- 
lowing the range of hill, which now turns eastward, we arrive at the cutting on the 
Wisbeach and St. Ives Railway, in the parish of Bluntisham. In this cutting iron 
pyrites were found in great abundance, a great quantity of selenite, and specimens of 
Ostrea and Belemnites. The elevation proceeds on to Holywell, and there breaks off, 
the river running below. 

On the opposite side of the river, in the parish of Over (Cambridgeshire), is a con- 
tinuance of this ridge of low hills, and the Cambridge and St. Ives railway cuts 
through the southern side thereof. In this cutting a great variety of fossils were found, 
many smooth nodules crystallized within, and large boulders of hard sandstone.- 

In this cutting, at a considerable depth, was found a large Ammonite, and 17 ver- 
tebrze, and a paddle of a species of Plesiosaurus; and also one vertebra of another 
Saurian, which were forwarded to Prof. Owen. 

On the Eskers of the Central Part of Ireland. By R. Younc, C.E. 
After having described the peculiar character of the country between Dublin and 

Galway, and the absence of mountain chains, the sluggish character of the streams, the 
immense tracts of bogs, the numerous gravel pits, and the enormous stretch of carboni- 
ferous or mountain limestone; the author went on specially to take up and discuss the 
phznomena invariably associated with the district—gravel, diluvium and bogs. Like 
Mr. Griffith, he attributed the growth of the bogs to the gravel hills and diluvium, which 
acted as barriers to the free discharge of the drainage from the land, and caused in some 
cases extensive lakes, of which we have many evidences in the mar] beds and callow 
lands along the Shannon, Suck, Brusna, &c. He divided the diluvial ridges of the coun- 
try under two distinctive forms :—Ist, the gravel hills, which, he said, are sometimes 
confounded with eskers, from their bearing at times a resemblance to them in form and 
composition, though their character is distinct, and which seem to have been thrown 
down from agitated water, as there is little appearance of stratification; and 2ndly, 
the eskers proper—well defined, narrow ridges of pure gravel or blue-water gravel— 
which, when not washed through by pent-up waters, can be distinctly traced, many 



64 REPORT—1852. 

for 20 or 30 miles, and which, when they traverse a flat country, bear a striking resem- 
blance to a railway embankment. They are invariably found to consist of water-worn 
limestone, gravel, associated with boulders both of limestone and sandstone, also much 
worn, and sand without clay. The larger boulders are generally arranged in a bed at 
the bottom of the ridge, the interstices often filled up with a marly stalagmite, the 
gravel and sand-beds lying above them. Mr. Young went on to describe some 
remarkable peculiarities with regard to the form and direction of the eskers, and con- 
cluded by stating it as his opinion, in common with others, that the drift had its 
origin in the sea currents and eddies, at the same time pointing out on a map which 
he has constructed the probable direction of the currents across the depressed tract 
between Galway and Dublin, when the country was submerged 500) feet. 

BOTANY AND ZOOLOGY, r1nctupinc PHYSIOLOGY. 

Borany. 

On the Development of Ferment Cells in the Warm-Water Flax Steeps. 
By Professor ALLMAN, M.D., M.R.LA. 

Tue author described a peculiar cellular growth which invariably accompanies the 
process of flax-steeping by the warm-water or patent method of Mr. Schenk. It is 
strictly analogous to the cells which are developed during the alcoholic fermentation, 
and first shows itself in the flax-steeps a few hours after the commencement of the 
steeping process, in the form of isolated cells of a nearly spherical figure containing 
minute colourless granules, but without any decided indication of a nucleus. These 
cells rapidly multiply by a process of gemmation, and ultimately form dichotomously 
branched groups which collect on the surface of the steep in the form of a thick 
yeasty head. The very peculiar and characteristic odour which accompanies the 
process of flax-steeping, appears to be exactly coincident with the formation of the 
cells, and to go on increasing with their multiplication. 

The cells appear by their presence to determine in the fluid a peculiar fermenta- 
tion, and the consequent decomposition of the intercellular substance which holds 
together the fibre of the flax stem, a process which, however generally confounded 
with common putrefaction, must nevertheless be carefully distinguished from it. 

On a Microscopie Alga as a Cause of the Phenomenon of the Coloration of 
large masses of Water. By Professor Attman, M.D., M.R.IA. 

It appeared, in little conglomerated gelatinous-like masses, and, when submitted to 
the microscope, it was found to consist of a number of fronds. The younger fronds 
were nearly spherical, and consisted essentially of a central mass of transparent ge- 
latinous matter, surrounded by a crust composed of minute cells, containing a green 
colouring substance. The crust being much slower in its growth than the internal 
nucleus, it soon burst, and the nucleus then, by an apparent spontaneous action, as- 
sumed a regular form, not unlike an hour-glass, which soon separated into two distinct 
fronds. Some of them being put into a glass tube, and placed in the window, were 
observed to arrange themselves in a mass on the side of the tube opposite to that 
exposed to the sun’s rays—that side of the mass towards the light being formed into 
a beautiful concave curve, which might, he thought, when fully investigated, reveal 
some important facts as to the nature and influence of light. 

Remarks on the Flora of the South and West of Ireland. 
By Professor BaLrour, M.D., Edinburgh. 

The communication on this subject contained the result of a three weeks’ tour 
just completed with some of his pupils in the southern and western districts of 
Ireland, viz. in the counties of Cork, Kerry, Limerick, and Galway. The floras of 

these districts belong to Professor E. Forbes’s Armorican and Lusitanian divisions ; 
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the former containing plants resembling those of Cornwall and Devonshire, and the 
French coast at Normandy; the latter having plants resembling those of Portugal 
and of the Asturian division of Spain. 

The mountains of the south and west of Ireland, although some of them 
attain an elevation of upwards of 3000 feet, were not found to exhibit an alpine or 
Scandinavian flora like the mountains of Scotland. The few alpine species seen 
were chiefly Silene acaulis, Draba incana, Dryas octopetala, Saxifraga nivalis 
and stellaris, Saussurea alpina and Polystichum Lonchitis. Some of these appear 
at much lower elevations than they do in the mountainous districts of Scotland. 
The flora resembles in many respects that of the western coasts and islands of 
Scotland. This is shown by the prevalence of such plants as Cotyledon Umbilicus, 
Osmunda regalis, Hypericum elodes, Pinguicula lusitanica, Eufragia viscosa, Ulex 
nanus, Anthemis nobilis, Hymenophyllum Tunbridyense and H. Wilsoni. But in ad- 
dition to these, there are many peculiar species. The prevalence of Sawifraga 
umbrosa, with its varieties serratifolia and punctata, as well as Saxifraga Geum, S. 
elegans, S. hirsuta, S. hirta, and S. affinis, tend to give a marked character to the 
flora of the south-west ; and in the Connemara district, Erica mediterranea, E. Mac- 
kaiana and EL. ciliaris, along with Dabecia polifolia and Eriocaulon septangulare, 
give a remarkabie character to that flora. 

The Cork flora has been fully given in a work published by Dr. Harvey at the 
time when the British Association met in that town. Dr. Balfour’s party noticed on 
the sides of the Glanmire river, as well as at Aghada, a species of Hypericum, pro- 
bably Hypericum anglicum of Fries, which had not previously been recorded in Ire- 
land. The plant abounds in that part of the county of Cork, and appears to be ina 
wild state. At all events, if it has been introduced, it has become completely natu- 
ralized. On the roadside near Monkstown, Cork, there was observed profusion of 
Petasites fragrans, apparently wild. In Killarney, the prevalence of Trichomanes 
radicans, Lastrea Thelypteris and Lastrea fenisecii, was remarked, as well as Pin- 
guicula grandiflora, Arbutus Unedo, and Orobanche Hedere, 

In the large island of Arran there was seen abundance of Adiantum Capillus Ve- 
neris, Spiranthes autumnalis, Sesleria cerulea, Alsine verna, and a peculiar form of 
Saxifraga hypnoides. On the limestone of that island were found many plants 
which are common in the trap districts of Scotland. 

ee ee 

On the Distribution of the Marine Alge on the British and Irish Coasts, with 
reference to the Influence of the Gulf-stream. By Professor Dicxiz, M.D. 

_ There are forms of marine Algz generally admitted to be characteristic of our 
northern coasts, and others of the southern. The present remarks have reference 
to those generally deemed of southern type; that is, those usually more or less 
abundant in low latitudes, and on the other hand absent from high latitudes. Such 
species, natives of our coasts, may be classed under three heads :—first, those con- 
fined to the southern parts of Great Britain and Ireland; second, species of more 
extensive range, since they extend to the north of Ireland and south-west of Scot- 
land; third, those found abundantly in the south of England, and ranging along the 
western coasts of both islands, as far as Orkney and Shetland; and the species com- 
prehended under these three heads, and amounting to at least twenty, are, so far as 
known at present, absent from a certain part of the east coast of Scotland, A con- 
siderable proportion of them reappear in Shetland and Orkney. The marine vege- 
tation in those northern islands in some respects resembles that of the north of 
Ireland, though there is a difference between them of from four to five degrees of 
latitude. The marine vegetation of some of the north-eastern counties of Scotland, 
intermediate in latitude, is of more boreal character. 

The drifting of tropical fruits, &c. to the western and northern parts of Britain 
and Ireland, is a proof of the course and presence of the Gulf-stream ; the develop- 
ment of southern forms of Algz at the extreme northern parts is a proof of the 
same, and an indication of its influence in reference to temperature. Are we to 
consider their absence from certain parts of the east coast of North Britain as 
owing to a lower sea temperature than in localities where they exist? The portion 
of the coast in question is precisely that which, from the generally understood 
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course of the Gulf-stream, may be least exposed to its influence. Investigations 
respecting the temperature of our seas are, however, still desiderata, and without 
such, an important modifying element has been overlooked having reference to the 
climate of the British islands. 

Notice of a Monstrosity of Bellis perennis. By Professor Dicxir, M.D. 

Each capitulum was surrounded by an involucre of the usual form; the recep- 
tacle (as in a well-known variety of the plant) supported numerous secondary 
capitula, each having an involucre of three to five pieces, and enclosing generally 
three, five, or six imperfect flowers, most of which seemed reduced merely to open 
carpellary leaves, and attached to some of them there was an imperfect ovule. The 
secondary capitula were either sessile or stalked, and the same was true of the car- 
pellary leaves. This variety presented therefore a remarkable example of arrest of 
development, the flowers being reduced to imperfect carpels with or without rudi- 
mentary ovules. 

Remarks on the Altitudinal Ranges of Plants in the North of Ireland. 
By Professor Dicxiz, M.D. 

The observations were made on Slieve Donard, in county Down, attaining an 
elevation of 2796 feet, Muckish and Erigal in county Donegal, the height of the 
former being 2190 feet, of the latter 2450 feet, and Nephin in the north-west of 
county Mayo, its elevation being 2639 feet. Neither of these mountains present 
the same richness of vegetation seen on many of those in North Britain. Only one 
of them, namely, Slieve Donard, comprehends the upper part of the Mid-Arctic zone 
of Mr. H. C. Watson, lying between 3000 and 2000 feet. Only six species attain 
the summit of Slieve Donard, three being Monocotyledons, and three Dicotyledons ; 
six of the former and twelve of the latter were found on the summit of Muckish; 
Erigal has on its comparatively narrow summit four Monocotyledons and seven Di- 
cotyledons ; on the summit of Nephin were observed four of the former and eight of 
the latter; there are only two species common to all the summits, viz. Festuca 
vivipara, and Vaccinium Myrtillus. 

The upper limits of 39 Dicotyledons and of 32 Monocotyledons were carefully 
measured. It might have been expected that in general the species noted would 
have the upper and lower limits of each respectively, obeying the usually understood 
law. Instead of which, it appears that their natural upper limits are, with a very 
few exceptions, lower in the North of Ireland than in North Britain. 

The lowest limits of plants usually found at high elevations were next examined, 
and those of 20 species in Ireland compared with their recorded lowest limits in 
different parts of North Britain; from which comparison it appears that the lower 
limits in Ireland are generally much lower than in Britain. It may be stated, in 
other words, that in Ireland, with a climate generally mild, plants usually growing 
in the low grounds do not rise so high upon the mountains as in North Britain 
with a less favourable climate; and plants usually growing at high elevations, 
descend lower in Ireland than in many parts of North Britain. 

On an Anomaly of the Trifolium repens (white clover), in which the Pedicles 
of the Flowers were very much elongated, and the Petals and Pistil converted 
into Leaves. By the Rev. Professor W. Hrncxs. 

Morphological Analogy between the Disposition of the Branches of Exogenous 
Plants and the Venation of their Leaves. By the Rev. Professor M‘Cosu, M.A. 

The view which the Professor took of the morphology of the plant might be regarded 
as an extension, in the same direction, of the theory of Goethe. According to this 
theory, all the appendages of the axis of the plant, including leaves, bracts, sepals, pe- 
tals, stamens, &c., are formed on a common plan, of which the leaf may be taken as 
the type. It had occurred to him (Dr. M‘Cosh) that we may regard the branches 
of the plant and the whole plant as formed on the same plan. We may thus regard 
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the plant as constructed on one model throughout. Speaking in this paper of reticu- 
lated leaved plants, he showed that there is a correspondence between the disposition 
of the branches along the axis and the distribution of the venation of the leaf. 

(1.) In some plants the lateral branches are disposed pretty equally along the 
axis, whereas in others a number are gathered together at one point, and the plant 
becomes verticillate or whorled. Now, he found that wherever the branches are 
whorled, either the leaves of the plant, as in the rhododendron, dlchemilla alpina, 
common barberry, broom, laburnum, marsh trefoil, or the veins of the individual 

leaf, as in the common sycamore, dlchemilla vulgaris, currant, gooseberry, guelder 

rose, geranium, maple, are also whorled. 
(2.) When a leaf has a petiole, the tree has its trunk unbranched at the base (as in 

the case of the sycamore, apple, &c.), and when the leaf has no petiole, the trunk 
is branched from the root, as in our common ornamental lawn shrubs—the bay 
laurel, holly, box, &c. 

(3.) He proceeded to show further, that the angle at which the branches go off 
from the axis is the same as that at which the side veins go off from the main veins. 
His observations during the past summer had been chiefly directed to this point. 
He made the measurements by means of a graduated semicircle with a moveable 
index. In these measurements he took the angle formed by the main lateral branches 
with the axis, and by the main lateral veins with the midrib. The angle of the 
veins of the leaf is easily taken. It is more difficult to determine the natural angle 
of the branches, inasmuch as the direction of the branch may be altered by a variety 
of circumstances, as by winds, its own weight, &c. Still, there is evidently anormal 
angle for each species of plant, which may he ascertained by taking the average of 
a number of measurements of a freely growing branch. He had measured in all 
about 210 species of plants, and found the angle of the branch and of the vein to 
correspond. He produced a tabulated statement of these 210 plants, and called 
the special attention of the Section to several of them, as under the letter A. 

Plants with Woody Structure. Angle of vein 
and branch. 

° ° 

Alaternus, very short petiole and branched to near root 50 
Alder, short petiole and short unbranched trunk ..... 50 
Andromeda speciosa. .......-. aowenols aysiie seh ciao 
Apple, has petiole and unbranched trunk ....... 2+» 45 
Arbutus, very little petiole, or unbranched TUUDK sop endycs 55 
Azalea,no petioie, and no unbranched trunk, leaves and 

branches; WHOM ho, «sy af <0: aieprey ojalishy soe, sok poy ska claagepien/GO 

Native Herbaceous Plants. 
Achillea millefolium ..... custiiioss sete Seatant ens sgh aD 
Achillea ptarmica .......---- Pees fastener se OOO 
Arctostaphylos Uva Ursi......-...--.+-. eerten et 35—38 
Agrimonia eupatoria..,......-.. qloronaRe arcane +. 35 
Alchemilla vulgaris, main veins whorl, and leaves an 

branches whorl ..........--- Sr ihe, Banh hd seca atiee 37 
Alchemilla alpina, leaflets whorl, a also flowerstalks, 
and'leafstalks . 2.2300. oe. tl ee ee seca iceparon a cx4 

Angelica sylvestris ........0- ee eee eee eee eee 40 
Anthriscus sylvestris... 2.0.22. eee ee eee ees . 40 
Arctium lappa, angle decreases from base.......-.-+ 48—40 
Apargia autummalis ........ 2.022 e cere tree ees 50 
Atriplex patula......... Do cue Oar Beka wate sa) eed 
Alisma plantago, has whorled veins and whorled leafstalks 60 

(4.) He had also observed that the curve of the branch seems to be the same as 
the curve of the vein. 

These observations seem to show that there is a morphological analogy between 
the ramification and venation of reticulated leaved plants. Though he could not 
enter on the subject at present, he believed that there was a similar unity running 
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through linear-leaved and monocotyledonous plants. In conclusion, he remarked, 
that these views, if substantiated, would aid in giving us the true science of the mor- 
phology of the plant, and in particular show that there is a unity of design in the 
skeleton of the plant, similar to the unity of design which has been discovered in the 
skeleton of the animal frame. Possibly they might also help to determine the di- 
rection of the vital forces as operating in vegetable organisms ; they would certainly 
make us better acquainted with what Humboldt would call the physiognomy of each 
species of plant, and furnish some additional marks to distinguish genera and species, 
and, what was to him especially interesting, enable the student of natural theology 
to make successful use of the plant, to illustrate the order which reigns in the uni- 
verse. 

On the Transmutation of Egilops into Triticum. 
By Major Munro, 39th Regiment, F.L.S. 

The origin of all our domesticated animals is still considered by the most cele- 
brated naturalists to be unknown, and this is the opinion very generally held with 
regard to our principal cereal grains also. The difficulty may possibly have arisen 
from looking for an animal or plant bearing too close a resemblance to their culti- 
vated descendants. Mythology, hitherto considered an amusing dreamy account of 
early history, may come to our aid in this matter also, and iead us, in the fable of 
Ceres and Triptolemus, to Sicily as the birth-place of our much-valued grain, wheat. 
Certain it is that at different periods it has been believed that some species of 
Ggilops is the origin of our wheat, the produce of some of the numerous varieties 
of the cultivated Triticum. It has also been stated, that the inhabitants of the 
neighbourhood of Mount tna used to collect the seed of the gilops ovata which 
grows there wild, as food. It is a small insignificant-looking plant, but from a 
series of specimens produced to the meeting, it does not require any great stretch of 
imagination satisfactorily to trace the gradual alteration the plant assumes in its 
various advances towards the state which is commonly called Tonselle wheat. The 
still greater external change from bearded to smooth wheat, and the very extraordi- 
nary looking forms called Egyptian and Abyssinian wheats (Triticum Polonicum and 
compositum), take place under our own observation daily, especially in cultivating 
wheat in India from English and Egyptian grown seeds. M. Esprit Fabre seems 
most satisfactorily to have proved that both gilops ovata and triaristata pass acci- 
dentally into 4, triticoides, and thence into Triticum. His experiments, as detailed and 
illustrated in a pamphlet edited by M. Felix Dunal, appeared to have been carried 
on most carefully and regularly for twelve years, commencing in 1838. For seven 
years the plants were raised in a garden surrounded by a wall, and for five years as 
a field crop, producing an average return with other wheats grown in the neigh- 
bourhood. M. Fabre had no favourite idea to illustrate and enlarge upon, and no 
object apparently in his experiments but the interests of science, and was so badly 
provided with books, that he had only one, and that certainly a very good one, 
Decandolle’s Flore Francais, He therefore details minutely the gradual change which 
took place after each successive sowing in this remarkable progress of Avgilops ovata, 
about six inches high, with its brittle head, shedding, as soon as ripe, its few, one to 
three, perfect hairy seeds, into good wheat three feet high, producing from each 
lasting head often 100 and upwards perfect, almost smooth seeds, remaining in 
the spikes till removed by the hand of.man. In proof of the correctness of these 
observations, M. Dunal has forwarded a very interesting series of specimens to 
England. Still the fact, it is but right to state, is doubted by some botanists, and 
especially by him who is considered by almost every naturalist as Botanicorum 
facile princeps. The objections appear scarcely sufficiently strong, and the difficulty 
of procuring ripe seeds of 4yilops into England has hitherto prevented some minute 
inquiries into the internal structure of the seeds. In making conclusive experiments 
in cultivation, it will be necessary first to procure the shoot or varieties of 4gilops 
ovata, which is called triticoides, and not simply to cultivate the Mgilops ovata, 
which might go on for years reproducing itself without variation. All gardeners 
in seeking to produce double flowers carefully collect the seed from the best semi- 
double ones. 

Fully persuaded, in conformity to the opinion of most botanists, that Triticum 
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and 4égilops are identical asa genus, and that M. Fabre’s experiments are fully to be 
depended upon, there is no reason to adopt the notion, that this really very curious 
but not unnatural change of AZgilops into Triticum proves the little value of modern 
genera, and leads us to expect that oats can be changed into rye, and wheat into 
barley. The latter has been asserted as a fact, and may possibly have faken its origin 
from the circumstance, that in 1817 Hordeum trifurcatum or Atgicerus was intro- 
duced as Nepal wheat; but it was soon found to be a real barley, and it may pos- 
sibly have been thought that the climate had changed the wheat into barley. 

It certainly is very difficult to define what is a genus, at the same time the beauti- 
ful order of God’s works in general indicate that he has made some divisions or 
groups which naturalists and others. call genera, within the wide range of which 
species may wander, but beyond which they cannot go. To three such different ge= 
neta do wheat, barley and oats belong, and they never will be altered by cultivation 
from the one into the other. 

It may be interesting to add, that the observations of a very large number of 
monstrosities in abnormal states in grasses (some quite as curious as the one the 
subject of this notice), plainly show that there is always a tendency in grasses to 
elongate their axis, and increase the number of the flowers in the spicule, and 
never to become fewer-flowered, which would be the case if wheat or oats ever bee 
came barley. 

—_—_-—_—_—— 

The Biack and Green Teas of Commerce. By Professor RoyLe, M.D., F.R.S. 

It was a remarkable fact, that the subject of the difference between the black and 
green teas had been, until recently, a matter of great uncertainty. The Jesuits, who 
had penetrated into China, and Mr. Pigou, were of opinion that both the black and 
green teas were produced from the same plant; while Mr. Reeve believed that they 
Were manufactured from two distinct plants. Now, as regarded himself, he (Dr. 
Royle) had adopted the view that the best kinds of black and green tea were made 
from different plants ; and examination of tea samples seemed to confirm that view, 
but a repetition of the experiment had not done so. Mr. Fortune, subsequent to the 
China war, having been sent out to China by the Horticultural Society of England, 
made inquiries on the subject. He there found the Thea bohea in the southern parts 
of China employed for making black tea ; and in proceeding as far north as Shanghae, 
he found the Thea viridis used in making green tea near the districts where the best 
green tea was made. So far, therefore, the information obtained seemed to confirm 
the view of two different species of Thea being employed to make the two different 
kinds of tea; but Mr. Fortune, in visiting the district of Fokien, was surprised to find 
what he conceived to be the true Thea viridis employed in making black tea in di- 
stricts near where the best black tea was made. He took plants with him from 

. Fokien to Shanghae, and could find no difference between them. It was still, how- 
ever, desirable to get specimens from the district where the black and green teas or 
commerce were actually made, and this had latterly been effected. In consequence 
of the great success which had attended the experimental culture of tea in the nur- 
series established in the Himalayas, Mr. Fortune was again sent to China by the 
East India Company. He proceeded to the northern parts of the country, in order 
to obtain tea seeds and plants of the best description, as the most likely to stand the 
Himalaya climate. Mr. Fortune procured seeds and plants in great numbers, and 
sent them to the Himalayas, where they had been since cultivated. When he had 
reached Calcutta, the tea manufacturers whom he had brought with him made from 
plants in the Botanic Gardens their black and green tea from the same specimens ; 
so that it was evident it was the process of manufacture, and not the plant itself, 
that produced the green tea. All now who were acquainted with the difference be- 
tween black and green teas, knew that they could be prepared from the same plant 
without the assistance of any extraneous materials, though it was a common thing 
for manufacturers to use indigo, prussian blue, turmeric, &c. in colouring the tea. 
Dr. Royle showed specimens of the Black Tea plant from the Woo-e-Shan, and of 
the Green Tea plant from the Hwuychou districts. No specific difference could be 
observed between the two specimens. 
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ZOoLoey. 

On a peculiar Annelidan Larva. By Prof. ALtman, MD., MARIA. 

The author described a minute Annelidan larva, which he obtained in abundance 
in a small towing-net in July last off the coast of the county of Cork. It is vermi- 
form, and swam about with great activity, the locomotion being chiefly effected by 
the aid of ciliated discs, which are borne on the fourteen segments which imme- 
diately succeeded the head. Lach disc carries a pencil of very long vibratile cilia; 
and four such discs are carried by each segment. 

The disc-bearing segments are followed by about twenty others much smaller 
and destitute of discs. ‘The terminal segment is encircled by a wreath of very long 
cilia. Dorsal and ventral oars are present on all the segments. The dorsal oars 
carry cirriform branchial appendages densely clothed with minute vibratile cilia. 
The sete are largely developed ; and in each pencil of set carried by the disc- 
bearing segments there are two stronger and longer than the others, denticulated 
and beautifully iridescent. A pencil of very large and beautifully iridescent sete 
is borne by the head. A prominent ridge on the upper surface of the head is set 
with thread-cells. The mouth is situated on the inferior surface of the head. The 
alimentary canal is straight, dilated into a large sacculus in each of the fourteen 
large anterior segments; in the smaller posterior segments the canal presents but 
slight dilatations. 

The little larvee were preserved in a phial of sea-water, and after about a week 
were seen to be transformed into minute Annelides, nearly resembling Nereis. Their 
death shortly afterwards prevented all subsequent observation on their development. 

On the Universality of a Medusoid Structure in ihe Reproductive Gemma 
of the Tubularian and Sertularian Polypes. By Professor ALLMAN, 
M.D., MRA. 

In this communication it was the author’s object to show that the Medusoid 
structure was not confined to the free locomotive gemme of the Tubalarian and 
Sertularian Polypes, but that a similar structure was also possessed by the fixed 
capsules of the Zubularide, and by certain fixed organs found in the ovarian vesicles 
of the Sertularide; that the Tubularian and Sertularian Polypes therefore produced, 
by a process of gemmation, fixed as well as free Meduse, the real office of both being 
apparently the production of ova by a true sexual process. 

In the marine Tubularide, the capsular bodies which contain the ova consist of a 
closed vesicle whose walls are composed of cells, and having a hollow peduncle pro- 
jecting into it from the point of its attachment to the Polype-stem, the cavity of the 
peduncle being in direct communication with the general cavity of the polypary. 
The hollow peduncle here manifestly represents the stomach of a Medusa with the 
mouth permanently closed, and the vesicie only requires to be open anteriorly, to 
complete its resemblance to the bell-shaped disc. ‘The system of gastro-vascular 
canals, which in the ordinary Meduse radiate from the stomach towards the margin 
of the dise where they intercommunicate by means of a circular vessel, are, it is 
true, here wanting, and the absence of this part of the medusan organization may 
at first sight appear to invalidate the view here taken. That the absence of the ra- 
diating canals in the marine Tubularide however affords no real ground for objection, 
is proved by Cordylophora, their freshwater representative. 

In this curious genus, the reproductive capsules, altogether homologous with those 
of Tubularia and its marine allies, present a well-developed system of branched tubes 
communicating with the base of the peduncle and extending forwards in the walls 
of the capsule. These tubes will easily be recognised as the true equivalents of the 
gastro-vascular canals of the Medusz, and at once complete the series of homologies 
between the fixed sacs of the Tubularide and their locomotive medusoid gemme. 

The contents of these sacs are either bodies presenting ail the characters of true 
ova, with the germinal vesicle, and in many instances the germinal spot, and ex- 
hibiting the phenomenon of yelk-cleavage and the subsequent steps in the develop- 
ment of the embryo, or else they present no appearance of ova and are merely com- 
posed of a multitude of minute corpuscles, endowed in some cases with independent 
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motion, and which are most probably spermatozoa. The ova-like bodies are there- 
fore true ova, and the bodies developed from them (sometimes polypoid embryos, 
but most frequently resembling the “Planule” of Sir J. G, Dalyell) are the product 
of a true sexual process, and not, as has been asserted, mere gemme or bulbille. 

In the Sertularide medusoid bodies have been witnessed by many observers to 
escape from the “ ovarian vesicles” of Campanularia, and swim freely away ; while 
Loven and Lister have observed similar though less completely developed medusoids 
expand at the mouth of the vesicles of this genus, discharge their ova, and then 
wither away without ever becoming free. Besides these gemmez of obvious medusoid 
organization, certain more or less globular bodies are commonly seen in the interior 
of the vesicle clustering round the fleshy axis, and described by various observers as 
eggs. In these so-called eggs of the Cumpunularie, however, the author has de- 
tected a medusoid structure quite as manifest as in 7ubularia. Each of them is in 
fact a fixed Medusa, either developing within it true ova which present a distinct 
germinal vesicle and germinal spot, and undergo the process of yelk-cleavage, when 
they finally escape as “‘ Planulz ;’’ or else, as it would appear in some cases (though 
this will require further observations for its confirmation), containing spermatozoa. 
Among the Sertularine no case had hitherto been observed of the production of 

anything resembling Medusa-buds, The author has however found the axis de- 
veloped in the interior of the ‘‘ ovarian vesicle’ of Sertularia argentea into a medu- 

* soid body, which, though permanently fixed, presented medusoid structure more 
highly developed than in the fixed sacs of the Campanularie and Tubularide; the 
peduncle of this Medusa terminated by an open mouth, and the disc was also 
open; the gastro-vascular canals were present; the ova appeared to be developed 
in.the walls of the peduncle. 

The facts recorded in the present communication were believed by the author to 
be the only ones wanting to harmonise the singularly discrepant observations of the 
several trustworthy zoologists who have made these polypes their special study. 
By a careful collation of these facts, and those already established by independent 

observers, the following conclusions may be obtained :— 
1. That the Tubularian and Sertularian Polypes are in their young state either 

“ Planule ” or solitary naked polypoid larve (“ Actinule’”’). 
2. That both “ Planule ”’ and “ Actinulz ”’ are embryos proceeding from real ova, 

the result of a true sexual process. 
3. That these ova are produced in all cases by a proper medusan structure, how- 

ever masked this structure may be under the form of a fixed ovisac. 
4. Thatthe free medusoids are not embryos, but buds, and that they are destined, 

probably in all cases, as we know them to be in some, to produce ova by a true 
sexual process in a manner similar to what takes place in the fixed sacs. 

5. That every ? species of the Tubularide and Sertularide therefore produces by 
gemmation two kinds of polypes, one hydroid and destined for nutrition, the other 
medusoid and destined for sexual reproduction. 

6. That the medusoid polypes are either fixed or free, the fixed with a more or 
less masked medusoid structure discharging their ova in the immediate vicinity of 
the parent stock ; and the free with a highly developed medusoid structure and fur- 
nished with active powers of locomotion, by which they are enabled to carry their 

- ova to a distance, and thus provide for the diffusion of the species. 

On the Significution of the Ovigerous Vesicles in the Hydroid Polypes. 
By Professor ALLMAN, M.D. 

On a singular Locality chosen for its Nest by the Black Red-Start (Sylvia 
Tithys). By Martin Barry, U.D., F.RS. 

At the railway station in Giessen, Hesse Darmstad:, in May 1852, it was found 
that a bird had built its nest on the collision spring of a third-class carriage which had 
remained for some time out of use. The bird was the Black Red-start (Sylvia Tithys) ; 
and the nest contained five eggs. The discovery was made by the ‘‘ Wagenmeister,” 
Jacob Stephanij, who humanely desired his men to avoid as long as possible the run- 
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ning of that carriage. At length, when it could no longer be dispensed with, the car- 
riage was attached toa train, and sent to Frankfort-on-the- Maine, distant between 
thirty and forty English miles. At Frankfort it remained for six-and-thirty hours, and 
was then brought back to Giessen ; from whence it went to Ldllar, distant four or five 
English miles, and subsequently again came back to Giessen, having been kept awhile 
at Lollar; so that four days and three nights elapsed between the bringing of the car- 
riage into its use and its last return to Giessen. Stephanij, now finding the nest not 
to have been abandoned by the parent birds, and to contain young ones, which he 
describes as feathered, removed it from the carriage to a secure place of rest which 
he had prepared, saw the parent birds visit it, and visited it from time to time himself, 
until at first three and then the other two young birds had flown ; none remaining at 
the end of four or five days. Now, while the carriage was travelling, where were the 
parent birds? It will hardly be said that they remained at Giessen awaiting its return, 
having to examine by night as well as by day hundreds of passing carriages in order 
to recognise it; the young birds in their nests quietly awaiting food (!) There seems 
little doubt that, adhering to the nest, one, at least, of the parent birds travelled with 
the train. Nor, when it is remembered how gently and how slowly an enormous 
Tailway carriage is pushed into connection with a train,—how gradually a train is 
brought into full speed, and how equable the movements are upon a railway,—will it 
appear incredible that at such a time a parent bird should continue with its nest, that 
nest being quite concealed, and containing young. Not until after the above was 
written did the author of this communication become acquainted with the important 
fact, that while the carriage in question was at Frankfort, as well as during its short 
stay at Friedeberg, on the way to Frankfort, the conductor of the train saw a red-tailed 
bird constantly flying from and to the part where the nest was situated in that parti- 
eae carriage. Is further evidence required that a parent bird did indeed travel with 
the train? 

Zoological Notices. By the Princz or CaANino. 

The Prince exhibited a Ray which would have tempted many a naturalist of our 
day to constitute a new genus, and perhaps even a new family ; yet itis only a mon- 
strosity of the common Trygon pastinaca, or to speak more properly, a specimen in 
which the transitorial forms of the embryo have become permanent. A teratologist 
would claim the analogy of this our monstrosity to the bifida spina, or to the leporine 
lip, which are nothing but normal and transitorial conditions in course of formation. 

It would be easy with the fish before him, for the anatomist to prove,—J], the 
embryonal changes of the Trygon and the Raiide; 2, their similarity and con- 
sequent superiority in the scale to the Squalide, the proof of which has been a 
desideratum in our science; whilst the greater development of the nervous system 
proves these cartilaginous fishes higher organized than the osseous ones generally 
placed ahead of them. ' 

The Prince of Canino also drew attention to three species of Bulweria to be men- 
tioned: B.columbina, a second Smithian species from the Cape, and a new one from 
the Isle of Bourbon; healso noticed a new Thalassidroma, which he calls Procellaria 
thetis, from the Gallapagos, similar to pelagica, but even smaller, without the whitish 
alar band, and with upper tail-coverts white to the tips, as in Pr. Wilsonii and 
others, not black-tipped as in the pelagica. 

Remarks on the Distribution and Habits of Echinus lividus. 
By Professor Dickxiz, M.D. 

This interesting species is well known on the west coast of Ireland; Bundoran 
is the most northern locality recorded in Professor E. Forbes’s work on the Echino- 
dermata; it has, however, a more extensive range. Mr. Hyndman observed it at 
Tory Island ; it has been found by the Rev. Mr. Gallagher in the Bay of Dunfanaghy, 
and in July last 1 saw it at Malin Head, county Donegal. It may possibly occur 
on the east coast of Ireland, since I found a specimen cast up at Carrickfergus, 
Belfast Bay. This species has the power of forming nest-like cavities in rocks of 
moderate hardness; these are sufficiently deep to protect about two-thirds of the 

_ 

—————e 
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animal. There appears to be some relation between the structure and composition 
of the spines and the habits of this species; they are generally well-developed in 
proportion to its size, and sections of them, viewed under the microscope, present 
appearances of greater strength and density than similar preparations of the spines 
of Echinus sphera, though a much larger species. The following are the results of 
a chemical examination made, at my request, by Mr. J. W. Smyth, assistant in the 
laboratory of Queen’s College. 

Echinus sphera. Echinus lividus. 

Specific gravity ...... 2°49 2°55 
Inorganic matter ..... 82°03 per cent. 82°26 per cent. 
Organic matter ...... 17°97 per cent. 15‘74 per cent. 
Pens aeotn ot ncievae's to spat o)2e Chiefly carb. of lime. | Chiefly carb. of lime. 
‘Siluie Soe peat bee SR Laie » + | 0°05 per cent. 0°41 per cent. 
list has See ne chee ane none. a trace. 

The smaller proportion of organic matter, and greater amount of inorganic gene- 
rally, and of silica in particular, appear to indicate some relation between the spines 
of Lchinus lividus and its burrowing powers. The spines on the sides and lower 
surface of the animal are generally abraded, particularly in immature individuals ; 
when it has attained full size, and the cavity completed, the spines are often, if not 
always reproduced. By actual experiment, I have proved that the spines are capable 
of abrading rock of moderate hardness. 

On a New Map of the Geological Distribution of Marine Life, and on the 
Homoiozoic Belts. By Professor Epowarp Forsss, £.R.S. 

On this map the provinces under which animals and vegetables are assembled, are 
delineated so as to show their peculiarities, relations, and contrasts. The character of 
each is marked by the entire assemblage of organized beings constituting its popu- 

lation ; a considerable portion in most cases being peculiar, and a still larger number 

ora ee. 
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of species having their areas of maximum development within it. The several prfo- 
vinces vary greatly in extent, some being very stall, some very large. But though 
Hot equally important ih a geographical point of view, their inequality of extension is 
not opposed to their being of equal natural history importance. The author showed 
that the northern and southern limits of each province correspond with the boundaries 
of a latitudinal belt,to which, on account of the similarity of organic features presented 
throtighout its extension, the name of Homoiozoic is proposed to be applied. Nine 
of these belts are distinguished; of which one is unique, central, and equatorial, and 
four in the northern hemisphere represent as many in the southern. The boundaries 
of these belts on land appear to correspond with the isotherm of the months in which 
there is the greatest vivacity of animal and vegetable life. The homoiozoic belts are 
not of equal breadth in all parts ; and whilst the Polar belts include only a single pro- 
vince in each, the others severally include many provinces. On the same map, the 
comparative distribution of marine life in zones of depth in different and distant re- 
gions is also laid down, and a nomenclature applicable to all seas is proposed for 
them. 

Remarks on a species of Sepiola new to Britain, and first procured in the 
_ Neighbourhood of Belfast. By Professor Epwarp Forsrs, F.R.S. 

One species only has hitherto been recognised in the British seas, and this has always 
been identified by our naturalists with the common Sepiola of the Mediterranean. Ger- 
vais andVan Beneden, in 1838, maintained that the Sepiola of the Atlantic coasts of 
Europewas different from that inhabiting the Mediterranean. The distinctions indicated 
by them, however, were quite insufficient to warrant the inference drawn by these ob- 
servers. M. A. D’Orbigny was the first to determine a true and important difference, 
but likewise committed the error of supposing that all the Atlantic individuals were 
of one type and the Mediterranean ones of another. He consequently referred all the 
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figures and descriptions of British and Channel Sepiole to his S. Aélantica (those of 
Pennant, Bouchard, Gervais and Van Beneden, and Thompson), and those of Medi- 
terranean individuals to S. Rondeletii. It will be seen that we have both these species 
in the British seas. Owing to the distinctive characters having been entirely over- 
looked, it is impossible now to say which kind was intended by British authors who 
quote this cuttle-fish under the names of Loligo sepiola, Sepiola vulgaris, and S. Ron- 
deletii, Under these circumstances, we think it best to restrict our synonyms and not 
include doubtful references.—1. S. Atlantica, D’Orbigny.—Suckers becoming sud- 
denly four-ranked, crowded, and very minute at the extremities of the lower pair of 
arms. Respecting this species, Mr. Alder writes as follows from the Menai Straits : 
—‘‘ Miss Hughes has supplied me with three specimens of different sizes. This is 
an odd fish, crouching generally at the bottom like a toad, with its great goggle-eyes 
half-closed, and sometimes crawling along by means of its suckers, puffing the 
water through the funnel all the time. When it does take to swimming it darts 
very quickly through the water and is difficult to catch. When taken out of 
the water and placed on the hand, it had recourse to an odd mode of progression, 
turning two or three somersaults in regular tumbler fashion; first laying hold 
with its arms, turning over, and laying hold again until it managed to get back into 
the water. In this species, too, the tentacular arms generally lie concealed within 
the others.”—Dr. Johnston remarks of it, that “although kept alive in a basin of 
sea-water for about twelve hours, and repeatedly irritated, it never ejected any inky 
fluid, with which it is, nevertheless, amply provided.’ It is probable, as has already 
been remarked, that the majority of British localities of Sepiola re!ate to this species. 
Whether Pennant’s Sepia sepiola from the coast of Flintshire was it, it is impossible 
now to say. We have taken it in the Irish Sea; in fifteen, eighteen, and twenty 
fathoms, among the Hebrides, and in seven fathoms in the Sound of Skye. Mr. Alder 
has found it on the coast of Northumberland, and in the Menai Straits; also at Tor- 
bay. The week before Mr. Thompson, of Belfast, died, he submitted to our exami- 
nation two specimens of Sepiole as possibly distinct. His sagacity did not deceive 
him in this, any more than in many other similar instances; for one of these little 
cuttle-fishes taken at Bangor, in Ireland, in 1839, by Dr. Drummond, proved to be 
S. Atlantica, and the other was an Irish example of the true Sepiola Rondeletii. The 
statistics of the distribution of the two species have yet to be made out.—2. S. Ronde- 
letii, Leach. —Suckers on the lower pair of arms similar to those on the others. I may 
remark respecting the British cuttle-fishes,—1. That the Rossia Jacobi has proved to 
be identical with Rossia macrosoma. 2. That among Dr. Ball’s specimens of Irish 
cuttle-fishes, a form noted by him as probably distinct from Loligo media is apparently 
the Loligo marmorea of Verany. 3. That the true Ommastrephes sagittatus has been 
taken during the past winter at Brighton by the Marchioness of Hastings, and at 
Folkestone by Mr. Mackie. The specimens usually so named have been shown by 
Mr. Alder and Mr. Hancock to be the Ommastrephes todarus. 

Catalogue of the Shells found in the Alluvial Deposits of Belfast. 
By Joun GRAINGER. 

The greater part of the town of Belfast is built upon alluvial deposits of sand and 
silt. These depositions extend far intu the bay, and are extensively exposed at low 
water, reaching to Holywood upon the county Down side, and to Whiteabbey upon 
that of county Antrim. The localities which were most investigated were the em- 
bankments raised for the two railways which run along the sides of the bay, and the 
cuttings made during the progress of the harbour improvements. The embankments 
of which the railways consist are formed almost entirely of the sand and silt raised 
on the spot, and leaving numerous shallow excavations. The cuttings, however, made 
to afford a straight channel instead of the old tortuous course of the tidal river pre- 
sented shells from much deeper levels. They extended to the depth of nine feet from 
low-water mark, and eighteen from that of high water. It affords an example of the im- 
portance of seizing opportunities for prosecuting scientific researches, presented by 
the progress of altogether different operations, when we consider that these places 
will never again be accessible to inspection, the channel being now filled with water, 
and the railways traversed by continually passing trains. All these localities pre- 
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sented vast numbers of shells, which appeared rather scattered everywhere throughout 
them, than lving in regular beds. This, together with the fact that the same species 
were found at almost every depth, made it impossible to observe levels to which the 
species could be said respectively to belong. ‘The shells, no matter at what depth 
found, were all of recent species; thus fixing the whole formation of one geological 
age. In addition to these localities may be mentioned the foundations of the town 
generally ; the whole affording a range of about twenty feet in the vertical. Eighty 
species were enumerated. Of this number not one is extinct ; five are not now living 
in the bay; seven occur so sparingly that they can scarcely be called inhabitants of 
the bay, but are rather occupiers of some very limited spot in it; while the great ma- 
jority of the remaining seventy species dwell at the distance of several_miles from their 
ancient stations, although the latter are still under water. Thus six per cent. of the 
former occupants of the harbour have left it, while nine per cent. appear in the fair 
way of doing so. The shells which occurred in the beds in the greatest numbers 
were those of the edible Mollusca. 

Dr. Mature Hamitton read a paper ‘On the Lobos Islands.””—Along the sea- 
board of Peru and Bolivia, within the Tropic of Capricorn, countless numbers of 
aquatic fowls exist, which live on fish, and whose excretions are exceedingly fertilising. 
In some localities, the number of guanos is enormous, so that when alarmed by dis- 
charges of fire-arms, or otherwise, they rise from their nestling places in such masses 
as cannot be supposed by those who have never seen these birds darkening the air 
like acloud. Guano producers change their habitation when continuously disturbed, 
but they do not permanently leave a locality which has long been frequented by them, 
in consequence of a temporary alarm; for, in such a case, they soon return to their 
old haunts, and totally abandon them only when teased by lasting annoyances. 
The ocean on the west coast of South America within the tropic, teems with fish, 
the quantity seeming exhaustless, and guanos equally abound; so that their egesta 
are gradually accumulating somewhere either on or off that desert land, and now 
have become an object sought after, not only by the Peruvian mountaineer, but by 
the merchant, shipowner, and statesman. 

On a Peculiar Organ which occurs on some of the Marine Bryozoa, and 
which appears to indicate a Difference of Sex. By the Rev. Tuomas 
Hincxs, B.A. 

Some of tle marine Bryozoa are furnished with a curious intertentacular organ, 
first noticed by Dr. Farre in his paper on the ciliobrachiata. It consists of an ob- 
long and somewhat “‘flask-shaped”’ body, which is placed between two of the arms, 
and attached to the tentacular ring. It has a wide orifice at the top, round which 
there is a play of cilia. The neck is somewhat constricted. The interior cavity is 
lined with cilia. The organ becomes narrow towards the base, and is closely united 
to the sides of the tentacles. It is constant in its position, and (in Membranipora) 
is always situated on the same side as the anal orifice. At times it is seen to be ex- 
tended considerably, and to change its form. 

It was observed by Dr. Farre on the Membranipora pilosa and Aleyonidium gela- 
tinosum (Johnston), but he was unable to determine its function. I have also met 
with it on the Cycloum papiliosum (Hassallj, and I can find no record of its occur- 
rence on any other species but the three which I have named. It is possible, how- 
ever, that it may not be confined to these, for it is commonly present on very few 
individuals, and might readily escape observation. Dr. Farre states that he was 
unable to detect any flow of fluids through it, nor could he ascertain with what parts 
the cavity in its interior might communicate. At most times nothing is to be seen 
but the regular and constant play of cilia within it and around the orifice. But in 
spring I have met with individuals furnished with the appendage, in which Sperma- 
tozoa were present in immense quantities, and have witnessed their expulsion from 
the cell through the intertentacular organ. In one instance, when examining the 
Membranipora, I observed a mass of the Spermatozoa moving upward from the lower 
part of the visceral cavity. On reaching the base of the organ, which I have described, 
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they were drawn iato it, and carried through it by the action of the cilia lining the 
interior, and were then ejected and borne off by the tentacular currents. This ex- 
pulsion went on for three or four minutes, during which time the active filaments 
were streaming up from the lower part of the cell. After awhile a single sperma- 
toxoon only made its appearance occasionally, and at last none were to be seen. The 
ciliated intertentacular organ, then, communicates with the visceral cavity, and is at 
certain seasons the channel through which large quantities of Spermatozoa are ejected 
and diffused through the surrounding water. 

Similar observations were made on the Cycloum. I have never met with Sper- 
matoxoa in any individual which was not provided with the organ (and I have ex- 
amined hundreds), while in those which possessed it, they were frequently present 
at the proper season in astonishing profusion. The organ occurs on comparatively 
few individuals. This has been ascertained by a careful examination of great numbers- 
at different seasons of the year. 

With the facts now related before us, there can be little doubt that the interten- 
tacular organ of the Membranipora, Aleyonidium, and Cycloum marks a difference of 
sex. It characterizes the male individuals, and is aspecial provision for the expulsion 
of the Spermatozoa, which are produced in great profusion in a few of the cells, and 
being thence diffused through the surrounding water, are drawn in by the tentacular 
currents of other individuals (female), and so fertilize the ova. 

A separation of the sexual organs has also been observed in some of the freshwater 
Bryozoa, but I am not aware that any of the latter are supplied with the interten- 
tacular organ. 

—_— 

Researches into the Structure of the Ascidians. 
By Tuomas H. Huxtey, F.R.S., Assist. Surgeon R.N. 

The author stated that he was desirous of laying before the Section an account of 
some investigations into the structure of the Ascidians which he had been led to 
make while endeavouring to form a catalogue of those contained in the collection of 
the British Museum. 

The Ascidians, varied as they are in external appearance, present certain general 
anatomical uniformities, which are capable of being represented by a diagram. To 
such a hypothetical structure thus represented, the author gives the name of the 
Archetypal Ascidian. From this every actual form can be shown to be derived, by very 
simple Jaws of modification. The author particularly desired it to be understood 
that he attached no other meaning to the term Archetype than that thus defined. 

It has been a matter of dispute which is the dorsal and which the yentral side of 
the Ascidians ; there can be no question, however, that the heart is upon one side of 
the axis of the body, and that the nervous ganglion is upon the other ; to avoid all 
ambiguity therefore, the author proposes to speak of the ‘‘ hemal” and of the 
“neural” eides, in accordance with the nomenclature proposed by him in a 
memoir ‘Upon the Homologies of the Mollusca,’ read before the Royal Society. 
The Ascidian Archetype differs from all others in the following points : 

1. The intestine is always flexed towards the hemal side. In the Polyzoa it is 
flexed towards the neural side, as pointed out by Professor Allman. . 

2. The tentacles are small, while the pharynx is very large, and serves as a respi- 
ratory cavity, its parietes becoming perforated. The author combated the view that 
the “‘ branchial sac”’ of the Ascidian answers to the tentacles of the Polyzoon, or to 
the united gills of the Lamellibranchiate Mollusk ; in opposition to the former view, 
he endeavoured to show that the tentacles of the Polyzoa are represented by the 
tentacles of the Ascidians; and against the latter, he urged, that the gills of the 
Bivalve Mollusk have no representative in the Ascidian. The “ branchial sac ” of 
the latter, represents not the gills of the Mollusk, but the perforated pharynx of 
Amphioxus ; an analogy which has already been noticed by many observers. 

The author brought forward the structure of the peculiar genus Appendicularia, 
as fatal to the view that the branchial sac of the Ascidian is homologous with the . 
united tentacles of the Polyzoa. 

Especial attention was directed to the formation of what the author termed the 
“ Atrium,” under which term he included the cloaca and the space between the 
branchial sac and the ‘‘ third tunic ” of writers, The author endeavoured to show 
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that it answers to the mantle-cavity of ordinary mollusks; that its excessive de- 
velopment accounts for the presence of the “third tunic”’ in the Ascidian, and 
that Savigny’s comparison of an Ascidian to an inverted Patella had very con- 
siderable justice. 

The author next proceeded to detail many structural points of interest which he 
had made out in the genera examined. A minute account was given of the structure 
of the branchial sac in Boléenia, Cynthia, Phallusia, Syntethys, and other genera. 
The branchial meshes are always true apertures, generally more or less rectangular 
or oval in shape; but in one species described they were arcuated or semilunar, so 
as to give the appearance of spiral vessels in the branchial tissue. 

The structure of the dorsal folds and of the “‘ Endostyle,”’ a structure first noticed 
as distinct by the author in his memoir upon the Salpe, was minutely described ; 
and the singular and characteristic variations in form of the peculiar organ of sense 
—the “‘tubercule antérieure ” of Savigny—were pointed out. 

The “‘ Tubular System,” described in the same memoir as a peculiar and unique 
organ in Salpa and Pyrosoma, was shown to be the form of hepatic organ proper 
to, and universal among the Ascidians. 

The reproductive system exhibits remarkable and hitherto little noticed pecu- 
liarities, which have Jed the author to distinguish the simple Ascidians into Mono- 
thalamous and Dithalamous groups, the section Styela (Sav.) being the type of 
the latter. Owing to the discovery of a Marsupial Cynthia, that is, of one whose ova 
pass through all stages of their development in the Atrium of the parent, the 
author was enabled to lay some interesting embryological facts before the Section. 
The Cynthia in question has the appearance of a compound form; it does not, 
however, become multiplied by gemmation like the true compound forms, but the 
originally free, tailed larvye, adhere and become firmly united before the withering 
away of their appendages. The mass is therefore an aggregation of distinct indi- 
viduals, not one individual represented by many Zooid forms. 

The development of the muscular tissue of the tail was described, closely resem- 
bling that of the muscles of the tadpole as given by Kolliker. 

With respect to the structure of the test of the Ascidians, the author stated that 
he had verified in many new cases the discovery of the presence of cellulose in large 
quantities therein made by Schmidt, and extended by Lowig and Kolliker, and by 
Schacht. In other points, the author’s results differed somewhat from those of 
these writers ; and after pointing out what he considered to be the true structure, 
he drew particular attention to the essential identity of the test of the Ascidian with 
true bone (if for the calcareous salts cellulose be substituted) on the one hand, and 
with vegetable tissue on the other. The physiological distinction betwee: plants 
and animals, which authors have endeavoured to draw, upon the ground that the 
Ascidians do not form cellulose, but only take it from plants, seems incompatible 
with the circumstance made out by the author, that the Ascidian larve contain cel- 
lulose while they are yet a mere mass of cells contained within a structureless mem- 
brane, and totally without any organ, except the tail. 

The author endeavoured to show that the Ascidians might be divided into natural 
groups, by considering :— ; 

lst, The arrangement of the organs with regard to the axis, whence the animal 
may be symmetrical or asymmetrical, according to the relative development of the 
neural and hemal regions, and of the branchial sac; and, 

2ndly, The nature of the tentacles and of the reproductive organs. 
In conclusion, the author stated that the Ascidian type appeared to be sharply 

defined from all others, nowhere exhibiting any transition forms. 

On a New Species of Acaleph from Belfast Bay. By Grorar C. HynpMAN. 

Dr. J. D. Marsuatt exhibited specimens of the “‘ Bonaparte’s Gull,’’ “ Sabine’s 
* Gull,” “ Little Auk,” and some other fowl], all shot in the neighbourhood of Belfast. 
The specimen of ‘“‘Bonaparte’s Gull,”’ he mentioned, had been called after the Prince 
of Canino; and is the only one hitherto shot in Europe, having been obtained in the 
Lagan in 1848. It is at present in the Belfast Museum. 
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On the Geographical Distribution of Animals in connection with the Progress 
of Human Civilization. By Wit.tAM Oeitsy, F.Z.S. 

The author treated his subject in a very popular manner, and pointed to the less 
civilized nations of the world, as being so from the absence of animals capable of do- 
mestication. America and Australia were the great types of this deficiency. The 
following conclusion of his paper will give an idea of the general argument and style. 
“‘Let us now examine the facilities which the natives of Europe, Asia, and Africa 
possessed for developing civilization compared with those of America and Australia. 
The former had those great collaborateurs in their social progress, they had the horse, 
the ass, and the camel, for beasts of burden; and they had the sheep, the ox, and the 
goat, for food andathousand other useful purposes. The consequence of this was, 
that, at a very early period—at a period of which there are few authentic historical 
documents extant—the nations of Western Asia had advanced in civilization to an 
extent which is now only beginning to be thoroughly understood and appreciated. 
The researches of such eminent men as Dr. Layard into the antiquity of Assyria and 
Egypt, prove this beyond question; and show that those nations had advanced toa 
power which in modern times has scarcely been equalled, and that we are only now 
in the same state with regard to civilization that they were three or four thousand 
years ago; whilst the less fortunate inhabitants of America and Australia would be 
obliged, by the want of those facilities possessed by the former, to remain in their 
original condition for eternity.” 

On the Homologies of the Cranial Vertebre. By Professor Owen, F.R.S. 

On some Fishes, Crustacea and Mollusca found at Peterhead. By C.W. Peacu. 

The fish were Yarrell’s blenny (Blennius Yarreliii) in considerable numbers, and 
Ray’s bream (Brama faii). A new species of Hippolyte, and several specimens of 
Limapontia nigra, constituted the contributions to the Fauna of Peterhead. 

On the Character of the Sertularian Zoophytes. 
By Wyvittet T. C. Tomson. 

Mr. Thomson’s remarks were confined to the pointing out of some of the most re- 
markable peculiarities in this very numerous class of zoophytes. He described their 
appearance and the circumstances under which they are found; and exhibited bottled 
specimehs of most of the species found along the Aberdeenshire coast. With regard 
to the specific distinctions of those species, he conceived that the standard of classifi- 
cation hitherto adopted was by no meansa safe one. As an instance of this he referred 
to the Sertularia rosacea and Sertularia margarita, which had been described by na- 
turalists as belonging to separate species; but on recent and minute investigations it 
hasbeen found that there is no specific distinction between them, and that they belong 
to a third, Sertularia pinasta. He suggested that, instead of the ovigerous vesicles 
being regarded as the principle of comparison in determining the species, the stem and 
general skeleton should be adopted as being more fixed and invariable. 

PuHysIoLoey. 

On the Part played by the Cavernous Sinus in the Circulation of the Brain. 
By Dr. J. BARKER. 

On a New Effect produced on Muscles by the Electrie Current. 
* By Dr. E. pu Bots-Reymonp. 

Last spring, Dr. Bence Jones of London, whom I am proud to call my friend, 
published a short abstract of my Researches in Animal Electricity. To those who 



TRANSACTIONS OF THE SECTIONS. 79 

have perused this little volume, the name of the electrotonic state of the nerves will 
be familiar. I have ventured so to call the altered condition of the nerve which is 
induced by any electric current pervading any portion of it, however short, and 
which denotes its presence by a most striking change in the electromotive action of 
the nerve. The nerve, when in its natural state, produces electric currents accord- 
ing to the law of the antagonism of the longitudinal and transverse section, the 
former one being positive, the latter negative. The nerve, when in the electrotonic 
state, in addition to its usual electromotive action, produces electric currents accord- 
ing to the law of the voltaic pile. Every portion of nerve, however short, acquires 
an electromotive power such as to produce a current in the direction of the exciting 
current. This new condition of the nerve begins and ends as soon as the exciting 
current itself. I have endeavoured to account for it in the following way. The 
ordinary nervous current I consider as being produced by peripolar groups of dipolar 
electromotive molecules. According to Grotthuss’s well-established theory, the ex- 
citing current may decompose these groups, so as to make all the dipolar molecules 
turn their positive poles in that direction in which the current goes. If it be ad- 
mitted that this new arrangement extends with decreasing regularity over the whole 
length of the nerve, all the phenomena of the electrotonic state of the nerves could 
easily be explained. : 

In the second volume of my large book, I have stated that the muscles do not ex- 
hibit the phenomena of the electrotonic state. Indeed no change of the electromo- 
tive action of the muscle is perceived, when that portion of it which extends beyond 
the ends of the galvanometer is submitted to a constant electric current. Neverthe- 
less, I have succeeded in discovering a mode of action of the electric current on the 
muscles, which undoubtedly corresponds to that action of the current on the nerves 
which I have called their electrotonic state. 

If a muscle, while in the state of life, is submitted to a strong electric current, of 
any kind whatever, and if directly afterwards it be placed in the circuit of the gal- 
vanometer, the very portion of it which was comprised between the electrodes is 
found to have acquired a new electromotive power, such, indeed, as to produce,a 
current in the direction in which it was pervaded by the extraneous current. This 
new electromotive power is the greater according to the intensity of the extraneous 
current. It rapidly decreases so as to become insensible after a certain lapse of time, 
the length of which, of course, depends on the original amount of the electromotive 
power induced, as well as on the sensitiveness of the galvanometer employed. 
This new effect produced on muscles by the electric current is quite different from 

that which was discovered by Peltier, who found that muscles, when for a long 
time exposed to an electric current, acquire an electromotive power in the contrary 
direction to that in which they were pervaded by the current. These two effects, 
that observed by Peltier, and that now denoted by myself, both coexist, so as partly 
to counterbalance each other. But the contrary electromotive power, induced in 
muscles by electric currents, is analogous to that which is engendered by passing a 
current through metallic electrodes immersed in any electrolytic liquid. On the 
contrary, the electromotive power, which keeps the same direction as the current 
by which it was induced, owes its origin to the peripolar groups of dipolar electro- 
motive molecules in the muscles being decomposed by the current, and the dipolar 
molecules having their positive poles turned with more or less regularity in that 
direction in which the current goes. 

The electric current, therefore, acts in the same way on both nerves and muscles, 
viz. it decomposes the peripolar groups, and forces the dipolar molecules into a 
certain arrangement different from the natural one. In the nerves this preter- 
natural arrangement extends on either side of the portion submitted to the current, 
and even, though with decreasing regularity, over the whole length of the nerve, 
but it vanishes as soon as the exciting current itself. In the muscles, on the con- 
trary, the preternatural arrangement does not extend to any sensible degree beyond 
the portion immediately acted upon by the exciting current; but, instead of it, the 
arrangement continues to prevail a certain time after the exciting current has ceased. 
Hence it appears that the production of the new electromotive power in a nerve 
and that in a muscle, by means of an electric current passed through their substance, 
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bear to each other a similar relation as the production of magnetism in a bar of per- 
fectly soft iron and that in a bar of steel, by means of an electric current passed 
through a coil surrounding the bar. Suppose, indeed, that a current be passed 
through a coil surrounding a very short portion of a long bar of soft iron, the bar 
will directly prove magnetic in its whole length, only the intensity of its magnetic 
force will decrease from the coil to the two ends of the bar. As soon as the circuit 
of the coil has been broken, the bar would be found quite bare of any magnetic power, 
provided the iron be perfectly soft; in making the experiment, however, there will 
still be some magnetism left. Again, suppose that the same coil were placed in the 
same manner on a similar bar of steel, instead of soft iron, then its action would 
not extend over the whole length of the bar, only the very portion surrounded by 
the coil, and those placed in its immediate neighbourhood, would become magnetic ; 
but in this case they would remain so even after the circuit of the coil had been 
broken. 

This difference in the magnetic phenomena elicited in steel and iron by the electric 
current, philosophers are in the habit of ascribing to a coercitive force possessed by 
the former substance, by which force the magnetic fluids are prevented from moying 
freely so as to require a certain amount of force to be separated, and to remain so 
afterwards ; or by which force, to speak in accordance with Ampére’s theory, the 
molecules surrounded by currents, on which the magnetic phenomena are admitted 
to depend, are kept in the positions in which they once have been put by any pre- 
vious action. It therefore may be concluded, that with respect to the mobility of 
their electromotive molecules, the muscles and nerves differ from each other in the 
same way as steel and soft iron; or that the muscles possess a coercitive force which 
prevents their electromotive molecules from moving as freely as they seem to do in 
the nerves. 

This statement appears the more important, as I had hitherto not succeeded in 
pointing out any essential difference between the electrical phenomena of muscles 
and nerves. Yet such a difference ought to exist, if any relation be admissible be- 
tweer the electrical phenomena of muscles and nerves, and their other vital properties, 
which present such striking discrepancies. 

On the Forces by which the Circulation of the Blood is carried on. 
By Professor T. Wuarton Jonzs, F.R.S. 

On the State of the Mind during Sveep. 
By Ricuarp Fow er, .D., F.R.S. 

What is the state of the vital and mental forces during sleep, dreaming, trance, 
asphyxia, coma, compression of the brain, intoxication ? 

The body of an animal is its coil (“ mortal coil”’), and this, like a federative re- 
public, of which the brain coil is the chief, is composed of a congeries of coils (organs 
of sense, glands, &c.), and, above all, of a muscular apparatus so adjustible as to 
enable the mental force to form it into coils for occasional purposes, for expression 
by speech and gesture, execution of works of art, &c. 

In its waking state, the mental force has indirect perception of the adjustments 
of the muscles by the muscular sense, rendered more sensitive by the blood accom- 
panying every retransmission to the muscular and nervous fibres. 

The mental force has, in addition to perception and volition, a power to modify 
the adjustments induced by sensations and conceptions. It has its sense of buoyancy 
and fatigue from the different degrees of compression felt on the sentient extremi- 
ties of the muscular nerves, hence the idea of power. Hume challenged the as- 
sertors of our having an idea of power to adduce the impression from which it may 
be inferred ; and here is an adequate impression. 

That mind and vitality are forces, is ascertained by the resistance they can oppose 
to all the physical forces, to those of gravitation and motion, by mounting a hill or 
swimming against a rapid stream, by the heavier weight sustained by a living than 
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a dead muscle, and by the fracture of bones by falling, without the contact of hard 

substances. Dead fishes are disintegrated by being frozen ; but Sir John Franklin’s 

fish, at Fort Enterprize, were alive when thawed, after having remained frozen thirty- 

six hours, Men have resisted the effects of temperature which roasted and boiled 

butchers’ meat, 
To what source but to mind can we refer the existence and marks of intelligent © 

contrivance on the earth, and in all we have learned of the universe? 

It is an indispensable condition of all force to be latent to our faculties till a fit 

coil is present. We knew but little of motion, heat, light, gravitation, &c., before 

the watch, steam-engine, thermometer, barometer, &c., were invented; but the 

presence of the coil ensures the presence of the force, and the more perfect the coil 

the stronger the force (coil for atmospheric electricity)*. 
When asleep, our coil is like a drum unbraced, or harp unstrung—unadjusted, 

whether for sénsation or action. But what is its state when we dream? Then 
some of our organs retain such a state of tension as to be excited by impressions or 

conceptions, and impressions upon vital: coils induce definite adjustments (probably 

by retransmission). If the lips of a comatose patient be rubbed with a spoon before 

its contents are put into the mouth, the adjustments of deglutition are so accurately 

made as not to risk suffocation. It is thus intelligible. How suggestive touches 

induce retransmissive adjustments, by which sleepers, the blind and ceaf (feeling 

by the touch), are enabled to interpret the meaning of others; and questions to 

persons asleep are suggestive of the adjustments by which they are answered. This 

is analogous to the suggestive effects of questions in ordinary conversation, but still 

more palpably of leading questions in courts of justice. 
The less the relaxation of tension (as in the morning) the more vivid the dream. 

Our belief in our dream (as in the diorama) is not contradicted by objects outside. 

When conceptions are vivid, such as belong to the passions, they produce retrans- 
missions to the parts to which the conceptions belong. —__ 

Again—That the adjustments required for sensation are the same as those by 

which conceptions are formed, is proved by various cases—by the experiment of 
Bankst+—by the murderer, suffering from remorse, having always the image of his 
murdered child before him. 

It is contrived by Benevolence, that like adjustments induce like conceptions. 
Many repetitions are required to form accurate conceptions. And we must do to 
know, for it is not till we have done that we get the conceptions which form the 
painter, sculptor, orator, singer, &c. Sir J. Reynolds says, that it was not till he 
had been at Rome a year, that he began to appreciate the works of Raphael. 
We know how vibrations induce definite diagrams. Thus are also definite adjust- 

ments induced, and thus identity is recognised, by the likeness of this object to our 
previous conceptions of it. 

Unadjust the coil, and the force disappears. This is the sleep of the coil, not of 
a force. In man, who is, as we have said, a congeries of coils, they do not all 
sleep. 

Feeling in the body, and conception from abiding adjustments of past sensations, 
are the instructive interpreters of new sensations, ‘Thus the conception of a ship 
near to us, interprets the perspective appearance of a distant sail. Every known 
part is suggestive of its whole. A conception already in the mind retransmits such 
adjustments to the ear, that it interprets the sound of the words sung in music. 
(Men “‘ walking in darkness.” Chant.) - 

Some persons seem to live in a dreaming state, unadjusted by attention. They 
do not observe what is passing; for we must look to see, listen to hear, &c. Their 
impressions and conceptions induce no definite adjustments, and adjustments are, to 
the perceptive mind, signs of thought. 

In profound sleep, we are. not aware of more than suspension of consciousness, 
and are without dreams. In what, then, does this differ from death but in time? 
*<Sleep, the death of each day’s life.” ‘But in the sleep of death, what dreams 

* The late Mr. Read of Knightsbridge had on the top of his house an electrical apparatus, 
oe that it indicated by-bells the slightest change in the electric strata of the atmo- 
sphere. u 
: Banks in Dr. Darwin’s Zoonomia (his report on ocular spectra). 
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may come?” If my notion of this subject be physiologically correct, the mind is a 
force acting as physical forces do, each through the medium of its appropriate coil, 
and returning to a latent state when the coil is withdrawn. A force is not mani- 
fested when the coil is not, any more than thinking is, when the coil is discon- 
nected with mind force. What then becomes of the mind? What becomes of any 
other force? Motion is individualized in a watch—gravitation in a pendulum—heat 
in a thermometer—and gravitation again in a barometer—magnetism in a natural or 
artificial magnet. ; 

Endow appropriate coils with consciousness—as soon as an appropriate coil is 
presented, the force will, as we observe in all coils, enter it, as in the instance of the 
coil for atmospheric electricity. 

Where, then, is mind, when its mortal coil is perishing in the grave? Where are 
the physical forces when the instruments which they actuated (the,pendulum of a 
clock, a steam-engine, a voltaic trough, or a Leyden phial) are broken? Gravita- 
tion, motion, heat, and electricity do not cease to exist. They existed before their 
coils were invented, and will continue to exist when this earth and all material or- 
ganized structures shall have ceased to exist; and that this will be the condition of 
the mind, we have abundant reason to expect. It is the mansion, not the tenant 
that is changed. Mind may still live as distinct from flesh and blood, which is 
sustained by food, as is the swimmer from the flood. 

ETHNOLOGY AND GEOGRAPHY. 

ETHNOLOGY. 

Remarks on an Ethnological Collection, in illustration of the Ethnology of 
Java. By Dr. BiaLLoBLorTzKt. 

On the Misapplication of the terms Evolution and Development, as applied 
y Ethnographical Philologists to the Inflexions of a Language. By 
ICHARD CuLL, Fellow and Hon. Sec. of the Ethnological Society. 

Tus paper is more of a critical character than fraught with new facts, as indeed 
its title conveys. Philologists speak of a language developing its inflexions, or 
having its inflexions evolved. It appears to the author that Horne Tooke clearly 
pointed out the nature of the inflexions of languages, that the researches of all 
philologers have confirmed his view, and yet we continue to speak of evolving 
inflexions. Many persons attribute a vast mental superiority, at least in language, 
to certain nations of antiquity, for having developed inflexions in their language ; 
and deem the descendants of those same nations to be inferior, because they have 
not only not developed any inflexions, but have been unable to maintain those which 
were developed by their ancestors. If the views of Horne Tooke be sound, the idea 
of developing, in the sense of opening or unfolding, is erroneous. 
A change in the form of a word to express a different meaning is called an inflexion. 

The form of a word can be changed in two ways. 
1. By adding one or more sounds, or even syllables to it, as love, loved, loving. 
2. By a change in the word, as speak, spoke; and both methods of changing the 

form may occur in the same word, as speak, spoken. 
The word loved differs both in form and sense from the word love. The word 

spoke also differs in both respects from the word speak. And the word spoken differs 
in both respects from speak. : 
What is expressed in one language by such a change, called an inflexion, may be 

expressed in another by a different method; thus the Latin dominus, a lord, besides 
its other changes of form, has one which gives it a feminine signification, domina, a 



TRANSACTIONS OF THE SECTIONS. 83 

lady ; but the English word lord Ras no feminine inflexion. Thus while in Latin a 
part of the word only is changed, in English another word is adopted. The word 
lady is not an inflexion of the word lord. Languages differ greatly in regard to 
inflexion ; some abound in inflexions, while others have but few. They are numerous 
in Sanscrit, Greek, Latin arid the Sclavonic languages, less so in English, and at the 
lowest in Chinese. 
We know how these inflexions were produced. They are not produced by any 

opening as a bud opens into a flower, but by the coalescence of another word, or 
fragment of a word, with the original word. 

We can show in many languages the word whose fragment is coalesced. Now a 
junction of two things, even when well incorporated, together cannot with propriety 
be called a develepment or evolution. 

In the Hebrew language the personal pronouns are termed separable and in- 
separable. The separable pronouns represent the person to be in the nominative 
case. The inseparable exhibit only some fragment of the separable pronoun com- 
bined with some word. 

In the Malay the plural is formed by adding some word or words which signify 
much, many, or the like, or by repeating the same word, as oran baniak or oran oran, 
many man, or man-man. s j 

In the Coptic the syllable ni or na, which is prefixed to form the plural, is, no 
doubt, says Professor Lee, the word na or naa, which means much, many or great. 
In Lee’s Hebrew Grammar the subject of the coalescence of words with fragments 
of other words is treated in a masterly manner. 

If we study human speech for ourselves, by closely observing what is going on, 
instead of merely reading books on the subject of grammar, we shall detect the 
process by which inflexions are formed. The formation of inflexions, like other 
changes in language, are not the result of a committee of learned men sitting in 
solemn council, There is no deliberation whatever in the matter. Learned men 
and grammarians do not make the changes. They only observe and record the 
changes that are taking place in the language of the mass of the people; and all 
these changes are made in the spoken language. 

The two objects of language are— 
1. To convey ideas, &c. 
2. To do so rapidly. 
In our common speech we are ever striving to convey our thoughts with rapidity, 

and in our efforts to do so, we involuntarily abbreviate many words and join those 
abbreviations or verbal fragments to other words. In this way we ceconomise sounds, 
syllables, and sometimes words. The word them is commonly imperfectly uttered 
in the rapidity of familiar discourse. It is abbreviated by cutting off the theta in 
such phrases as, I gave ’em instead of I gave them. This was observed above a 
century ago, when an attempt was made to render the written language a transcript 
of the spoken by printing the abbreviation ’em for them. The first edition of Lord 
Shaftesbury’s Characteristics was so printed. 

_ Again, in familiar talk we say I aint for I am not; I wont for I will not; I shant 
for I shall not. These examples, so far. from being exhaustive, are merely instances 
from groups of such abbreviations. The act of subordinating an auxiliary verb to the 
principal verb of a sentence seems to crush the auxiliary into a mere fragment, as in 
the sentence I have done, which is in rapid talk broken down into I’v done. Such 
cases illustrate the formation of an inflexion, and is what is passing under our daily 
observation. A number of reasons prevent the transfer of these colloquialisms from 
being transferred to writing, but no one who has studied the siibject will doubt, that 
if our language were an unwritten one ard now about to become a written one, such 
forms of inflexion would be noted and written as a part of the language. 

The author has observed similar phenofiena in several European languages: 
Hence the causes that produce such phenomena in our Own laiiguage are also 
operating with similar results in certain other living languages, and it is to such 
causes alone that we can refer the formation of inflexions in the Hebrew and other 
ancient languages. The formation of inflexions, then; is not by developing some- 
thing out of a word, but by adding something to that word. 

6* 
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Notes on Blumenbach’s Classification of the Human Race. 
By Ricuarp Cutt, Hon. Sec. Eth. Soe. 

—_ —_—_ 

Description of a Samoied Family seen at Archangel, in a letter to 
Dr. Hodgkin. By Joun V. GiLEs. 

During my late visit to Archangel I had an opportunity of observing a family of 
Samoieds, and beg to offer a description of them. They consisted of five individuals, 
the father, mother and their children, and my interest was chiefly enlisted in them 
by their exceedingly diminutive stature. 

In beating about the coast of Lapland for some weeks and round the North Cape, 
I had accustomed myself to the low stature of the Laplanders, but the height of 
these poor wandering Samoieds approached dwarfishness. 

The mother, who was about three inches taller than the man, was scarcely four 
feet high. The next most striking peculiarity I observed in them was a close re- 
semblance in features to the Chinese, or to such of the Chinese people as I have seen 
about Lintin, Whampoa and Canton, who are, I believe, a race between the Chinese 
and Tartars. The chief point of resemblance was the oblique set of the eyes in the 
head, they being also small, dark and piercing; cheek bones high; hair long and 
black; complexion dark and swarthy. There appeared to be much labour expended 
upon their dress, which consisted of an infinite number of very small pieces of deer 
skins, cut into the shape of lozenges or diamonds, closely and rather neatly sewed 
together, the fur side of the skin turned inwards. Much pains seemed to be taken 
to ornament them, by plaiting and working up strips of skins into tassels. 

The upper vestment resembled a strait jacket, having long sleeves closed at their 
extremities, which appeared to be used as a scrip, for when anything was given to 
them they released the arm through an opening made under the armpit, and then 
drew the arm in again, depositing the article in the nether extremity of the sleeve, 

The lower part of their dress terminated in and was joined to a sort of mocassin, 
made also as the upper portion, of an infinite deal of patchwork, I imagined they 
had been in the habit of exhibiting themselves to English vessels, for they had learned 
a few words in our language, and could ask for tobacco, biscuit and beef. To my 
repeated inquiries as to where they came from, they pointed to the north-east. 

They made me several visits during my stay, seemingly very much pleased with 
the gifts of tobacco and biscuits they received from me, but would never come on 
board the ship. Unlike the people around them, they would not drink raw spirits. 

The youngest of the children I judged to be about three years of age. The man’s 
features were regular and tolerably well-looking, but in the woman I discerned 
the marks of premature old age ; she was wrinkled and had lost some teeth. 
Upon first seeing them I had taken them all for children from their size, until I came 
to look into the woman’s face, when seeing the marks of age, and making inquiries 
as well as I could, they made one understand their relationship. 

As they are a people not much known, I have imagined an account of them, how- 
ever short, by one who had personally met with them, might contribute to your 
researches in ethnology. 

Notes upon a Collection of Irish Crania. By Joan GRATTAN. 

On placing this collection of ancient Irish crania before the Section, the author 
offered a few remarks as to whence they were obtained, and as to their probable an- 
tiquity. For some years Mr. Grattan had been associated with Mr. Getty in his 
examination of the round towers in Ulster, having for his special object to rescue 
from destruction any crania that might be brought to light during Mr. Getty’s pro- 
ceedings. Ten round towers were examined in which various osseous human re- 
mains were found, including eleven crania. In all the towers, except that at Trum- 
mery, upon removing a greater or less depth of heterogeneous materials,—evidently 
the slow accumulation of ages,—a flooring of lime, apparently the result of the acci- 
dental dropping of mortar during the building of the tower, was reached, from which 
downwards the offsets that constituted the foundations of the tower extended, the 
interior being filled up with soil similar in all respects except compactness to the 
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virgin soil upon which the foundation rested, and in this soil and under the lime 
floor, without any exception whatever, the remains when present were found. 

The skulls so obtained were with one exception in so frail and crumbling a con- 
dition that it was found impossible to remove them, except in almost hopeless frag- 
ments, but by carefully saturating them with glue and cementing them together, 
they were restored to the condition in which they then appeared (specimens were 
exhibited). 

The ten towers examined were Drumbo, Trummery, Clones, Armoy, Drumlane, 

Rams’ Island, Devenish, Island Mahee, Antrim and Torry. Five of these towers 

contained human osseous remains; one had been previously disturbed, and four ex- 
hibited no trace whatever of any. At Trummery, a tower of comparatively recent 

erection, according to Dr. Petrie, the osseous remains were found in a carefully con- 

structed stone chamber. 
Of the eleven skulls discovered within the Round Towers, one was found at 

Drumbo ; one at Truntmery; six at Clones; two at Armoy ; and one at Drumlane. 
The whole collection (including crania from various other sources) was thrown 

into four chronological groups, viz. the Prehistoric, the Remote historic, the Anglo- 
Trish and the modern periods. The eleven crania from the round towers were re- 
ferred to the second or Remote historic group, which from Dr. Petrie’s researches 
must belong to a period ranging between the fifth and thirteenth centuries. The tower 
of Drumbo not being of later erection than the sixth century, the cranium must have 
an antiquity of not less than twelve or thirteen hundred years. Drumlane tower 
being of nearly the same period, scarcely so old, its cranium therefore might be one 
thousand or eleven hundred years old. 

The collection exhibited unquestionable evidence of the existence in Ireland at 
various epochs of strikingly contrasted varieties of the human family. But amongst 
the varieties of form attention was fixed upon one fact strongly shown, viz. the 
tenacity with which different types preserved their identity through periods of time 
which embraced no small portion of the history of mankind. 

The crania of the second group, viz. those found in the round towers, it was sug- 
gested, might possibly represent the magnates of their day. The construction of an 
elaborate stone chamber under the tower of Trummery would scarcely have been 
undertaken unless the individual had been a person of some importance, probably 
the immediate progenitor of the erector of the tower; yet, although the interment 

took place within the tower, it was not to be assumed that the towers were built for 

such a purpose. The decapitation of a slain chieftain, either by friendly or hostile 
hands, was a matter of ordinary occurrence ; now with the cranium from Armoy 
were found the three superior cervical vertebra, and no more, precisely so much of 
the spinal column as would remain attached to the head when separated from the 

trunk. Hence the inference was not unreasonable that it was removed from some 

fallen chieftain to rescue it from indignity, and the tower in which it was found 
being probably then in the course of erection, was there interred, just as the head of 
Diarmid M‘Fergus was buried at Clonmacnoise and his body at Connor, as recorded 
in the annals of the four masters a.p. 565. 
A hope was expressed that the collection was but the commencement of one cal- 

culated one day to afford useful data to science; and the author concluded by ex- 
pressing his own belief, that, though these interesting relics of dim and distant ages 
and their congeners of more modern times might present to the eye of the ordinary 
observer but few and barren facts, they would be found, nevertheless, when viewed 
through the medium of what appeared to some minds a deeper research and more 
exact knowledge, to stand forth, voiceless and unsuggestive as they seemed, enduring 
hieroglyphs of our race pregnant with meaning of hidden but grave import, and not, 
perhaps, of very difficult decipherment. 

On the Ethnological Bearing of the Recent Discoveries in Connexion with 
the Assyrian Inscriptions. By the Rev. Evwarp Hincxs, D.D. 

Correct ethnological reasoning must be founded on facts, of the present or former 
existence of which we have satisfactory evidence; that is, statements in relation to 
them, reduced to writing while they still existed, and that by persons who must 

« 



86. REPORT—1852. 

have been cognizant of the reality of what they recorded, Facts of this nature may 
be isolated, or reduced to a system by those who recorded them. Of such a system 
we have a good example in the Germania of Tacitus, Dr. Latham’s recent edition of 
which was warmly commended. Other collections of facts of a somewhat similar 
character were alluded to; but all had the disadvantage of recording much as to 
which the collectors had only imperfect information, indiscriminately mixed up 
with what they knew; and again, all such collections have come down to us 
through many copyists, ia passing through whose hands they have been much 
depraved. 

In these respects they must yield to the collection of facts deducible from Egyptian 
or Assyrio-Babylonian records, of which we possess autographs, or at any rate 
copies made under the superintendence of the authors, while the facts were yet 
recent. Nor is danger to be apprehended from intentional misrepresenting. Facts 
connected with history, would, doubtless, be presented in a manner more favourable 
to the royal authors of the inscriptions than truth would warrant. But, in facts 
which most concern the ethnologist, there is in general no room for misrepre- 
sentation ; they being facts which come out as it were accidentally, and as to which 
national vanity has no place. 

The facts recorded in the Assyrian inscriptions are of more importance than those 
in the Egyptian, because they are not clouded as the latter are by ignorance in 
respect to their chronology or geography. The chronology of the period to which 
the most important Egyptian inscriptions and papyri belong is still a subject of 
controversy ; while it was stated that the commencements of the reigns of Sargon 
and Sennacherib were as certain as those of any of the Lagide or of the Cesars. 
Dr. Hincks had announced in a paper recently read before the Royal Irish Academy, 
that the twelve first years of Sargon corresponded with the twelve years assigned in 
the Canon of Ptolemy to Mardokempad, which name is a corruption of that of 
Marduk Baladan. In the course of July, he had identified the three years of the 
Belibus of the Canon (Belib) with the second, third, and fourth of Sennacherib. It 
followed from this that the reign of Sargon lasted eighteen years, and that the first 
interregnum of the Canon, which occupied two years, is to be referred to the last 
year of Sargon, and the first of Sennacherib. Sargon’s reign began in 721 B.c.; 
Sennacherib’s in 703 B.c. Marduk Baladan was three times conquered; first by 
Sargon, in 710; secondly, by Sennacherib, in 703; and thirdly, by the same king, 
in 700. On the first occasion, Sargon added Mesopotamia to his kingdom; on the 
second, Sennacherib gave it to Belibus ; and on the third, he made his son Assurnadin 
king of Mesopotamia and Chaldea, which last country had been left to Marduk 
Baladan on the two former occasions. Dr. Hincks identified this name with the 
Aparanadius, which is the name of the successor of Belibus in the best MS. of the 
Canon of Ptolemy, which is, however, not an ancient one ;. the Greek p being a mis- 
take for ss, which might easily have been occasioned by the similarity of these letters. 

Before Sargon we have Shalmaneser, Tiglath Pileser, and Pul. Col. Rawlinson, 
who had first recognised the name of Marduk Baladan, has recently discovered a 
series of annals of Tiglath Pileser. In a fragment of the annals of Pul, Dr. Hineks 
discovered the name of Menahem as a tributary, in the eighth year of his reign. 
This being fixed by 2 Kings vi. to about 770, his reign must have commenced about 
777. Divanubar, the obelisk king, must have begun to reign about 900 B.c., as 
Hazael, the commencement of whose reign is known to be about 885, was king in 
his eighteenth year, but not in his fourteenth. Col, Rawlinson has found a series of 
annals of the father of this king, in which Ithobal, king of Tyre, is mentioned. It 
appears from the Tyrian annals, extracted by Menander, and preserved by Josephus, 
that he reigned from 936 to 904, which is in perfect harmony with the date of his 
son’s reign, 

Reasons were then given why the geography of the Assyrian inscriptions was 
capable of being better determined than of the hieroglyphic ones; namely, that the 
Egyptian could only go in one direction to Asiatic countries, whereas the Assyrians 
made expeditions in all directions; and the direction in which an unknown country 
lay could generally be determined by that of other countries noticed along with it, 
if, indeed, it was not expressly pointed out by the king’s saying that he went to it 
over the Euphrates or the Zab. 
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The great ethnological fact respecting Assyria—its language—was then treated of. 
Dr. Hincks considered the Assyrian language to belong to a family akin to that of 
the Syro-Arabian languages hitherto known, rather than to that family itself. He 
first pointed out what it had in common with all these languages. It had verbal 
roots, which were normally triliteral, but of which some letters might be mutable or 
evanescent, whence arise different classes of irregular verbs. These roots admitted 
not only the simple conjugation, but others in which radical letters are doubled, 
other letters added, or both these modifications made at once. From these roots 
verbal nouns are formed, either by a simple change of the vowels, or by the addition 
of letters, such as are called in Hebrew Heemantic. 

It agreed with the Arabian more closely than with any other Syro-Arabian lan- 
guage in three respects :—Ist. In forming the conjugations, consonants are inserted 
among the radical letters, as well as prefixed to them. This takes place regularly in 
Arabic, but in Hebrew only where the first radical is a sibilant. 2nd, The termina- 
tion of the aorist varies as in Arabic; different verbs taking different vowels between 
the second and third radicals, while the first radical sometimes terminates the verb ; 
and sometimes takes after ita oru. 3rd. The forms of the plural vary, and the 
cases of nouns differ in a manner which resembles, in some measure, what takes 
place in Arabic. 

The Assyrian language differed from all the Syro-Arabian languages known 
hitherto in the following respects :—I1st. Where they have 4, it has s in a variety of 
instances, and.especially in the pronouns and pronominal affixes of the third person— 
si, si, sunu; su, sa, si, sun and sin, most of which resembles forms in other languages, 
if only h be substituted for s. 

The same difference occurs in the characteristic of the causative conjugation. In 
these respects, but not by any means generally, the Assyrian agrees with the 
Egyptian, and through it with the modern Berber. 2nd. The Assyrian has no pre- 
fixes, such as 6 for in, J for to, which occur in all the Syro-Arabian languages. In 
place of these it has separate prepositions; and to avoid the awkwardness of joining 
these to the prenominal affixes, and perhaps for greater clearness, nouns are inserted, 
forming compound prepositions, as ina kirbisu ‘‘in its midst ”’ for “in it”? Com- 
pound prepositions may be used also before other nouns, as ina kirib biti, ‘‘ in the 
midst of the house” for ina biti. Sometimes the Assyrian uses affixes as substitutes 
for prepositions. Instead of ana, to or for, before a noun, isk may be added. Thus 
‘for a spoil” is expressed indifferently by ana shallati and shallatish. This last 
form has much of the nature of an adverb and has some resemblance to the Hebrew 
noun with He locative*. 3rd. The Syro-Arabian languages made frequent use of a pre- 
terite, in which the distinctions of number and person are confined to the end of the 
root ; but the Assyrian rejects it, or at least uses it in an exceedingly sparing manner. 
On this account Dr. Hincks proposed to consider the Benoni participle, masculine, 

_ singular, in regimen as the root. 4. The varieties in the termination of the future are 
not connected with any particles that may precede them, but of themselves indicate 
different tenses. The termination in w is certainly a pluperfect. Thus where men- 
tion is made of “ that Marduk Baladan whom I had defeated in my former campaign,” 
the verb is askunu ; but whenever ‘‘ I defeated ’’ occurs in the simple narration askun, 
askuna, or in a different conjugation, astakan is used. This law has been fully esta-~ 
blished. The addition of a seems not to change the sense ; it is added to every verb 
when what it governs follows it, and to some verbs even where it precedes it. These 
are chiefly such as denote locomotion. : 

The resemblance of the most common Assyrian prepositions and of the pronouns 
to Indo-European forms is curious, and points to a common though remote origin. 

The Babylonian inscriptions are in the same language as the Assyrian. This was 
probably the court language at Babylon; but the common people most probably 
used the Chaldean language, in which some parts of the books of Ezra and Daniel 
are written. 

* Since this was written Dr. Hincks has been led to alter his views as to the final ma, 
which is not connected with the pronominal affix, but with the verb that precedes it, of which 
it modifies the sense; thus addin-su-ma is not “1 gave to him,” but “ when I had given to 
him,” or “ having given to him.”—(June 1853.) 



88 REPORT—1852. é 

On the Forms of the Personal Pronouns of the Two First Persons in the 
Indian, European, Syro-Arabic, and Egyptian Languages. By the Rev. 
Epwarp Hincks, D.D. 

Dr. Hincks began by saying that he now only threw out suggestions, which 
might be followed up by others. The question, of which he took a novel view, could 
not be settled by considering the pronominal forms exclusively. Many other points 
would have to be considered ; and whether the conclusions which appeared to him 
to follow with a high degree of probability from these forms, would be confirmed or 
proved to be erroneous by the examination of other forms, was what he could not 
now say. He only wished to set persons to think. It appeared to him that a cer- 
tain theory had been taken for granted, and he wished that it should be subjected to 
examination. 

The affinity of the personal pronouns in all the Indo-European languages was not 
to be disputed; nor did Dr. Hincks mean to challenge any reasonable opinion re- 
specting the absolute antiquity of the Sanskrit. What he called in question was its 
antiquity relative to the European languages akin to it. The case with respect to 
the pronouns of the two first persons might be briefly stated. The Asiatic members 
of this family have a final am which is wanting in the European numbers. Was this 
am omitted by the Europeans, or added by the Asiatics? The former is the received 
opinion ; the latter seems more probable to Dr. Hincks. Examples of both processes 
are common. The English pronoun we is nearly the same with that in many lan- 
guages of Northern Europe. It is admitted by all philologists that this has been 
shortened from a more ancient form, wir or wis. This abbreviation has been made 
in Swedish within the historic period. In other languages it was made in the pre- 
historic period ; that is, we have no written documents of an age before it was made. 
Philologists are, however, agreed that the s or r at the end of this form was an ad- 
dition, and that there must have been an older form without it; and the received 
opinion is that this form wi or vt was an abbreviation: of the Sanskrit wiyam. Dr. 
Hincks considered this to be a false view. He assumed a form anwis or anus (and 
that wi and wu pass into one another appears from a vast number of instances; as the 
Latin termination vis, where the Greek and Sanskrit have us; the Semitic copulative 
conjunction, &c., &c.), from which wis and nus (nos) would both arise. -This anus 
was the Semitic pronoun anu, which was common to the Indo-Europeans and Semitic 
races before their separation, in the same manner as anaku and anta or aniu; and 
the Indo-Europeans added s under a false impression that a plural termination was 
necessary, the fact being that anu was itself plural. As it is not likely that this mis- 
take would be made simultaneously by unconnected nations, Dr. Hincks argued that 
the addition of s must have taken place while the Indo-Europeans were one people ; 
and hence the necessity of assuming an ancient form which would account for both 
weis and nos. It was observed that n was peculiarly liable to be attached to words be- 
ginning with a vowel. The Irish names of Newry and of the river Nore, the English 
noun newt, in which the 7 has etymologically no place, and the abbreviations, nan, 
ned, nol, are proofs of this. 

At first, it was assumed that the pronoun of the first person singular in the Euro- 
pean languages showed traces of the Indianam. ‘The o in ego might be for om, as the 
o in lego certainly was. A trace of this 0 remained in Sclavonic, and its omission in 
Lithuanian and Gothic was evidently a degradation. Dr. Hincks maintained, how- 
ever, that this o might be otherwise accounted for, the Assyrian form of the pronoun 
being an-aku. According to this view, the Indian pronouns aham and viyam are so 
far from being the original forms that they are obtained from late European forms ; 
not from the more ancient aku and vis, but from the abbreviated ak and vi. 

If this philological view be correct, it tends to an ethnological view, which re- 
sembles what has been advanced by Dr. Latham. The Indo-European race pro- 
ceeded westward through Asia Minor, and over the Hellespont and Bosphorus. 
They then dispersed through Europe, and at length an offset from the Sclavonic 
branch returned to Asia between the Caspian and Black Seas, overrunning some 
countries eastward of Assyria and at length penetrating to India. 

The Semitic and Indo-European pronouns of the second person plural are distinct, 
having been developed in different manners after these races separated. 

The Egyptian pronouns of all these persons take that an at their commencement 
which the Semitic pronouns of the first two persons have. 
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The Origin, Characteristics, and Dialect of the People in the Counties of 
Down and Antrim. By the Rev. A. Hume, D.C.L., LL.D. P.S.A. 

The district comprising the counties of Down and Antrim, of which Belfast is the 
natural centre, is one which has exercised a most important influence on the des- 
tinies of the human race in these islands. In Down, the patron saint made his first 
convert, and there his ashes repose ; in Antrim, the real Ossianic poems are supposed 
to have existed. In Down was the ancient Ulidia, from which the extended name 
Ulster is derived; in Antrim was the ancient Dalradia, the name of which was 
applied to a large portion of modern Scotland. Ireland was originally known as 
Scotia, or Scotia Major; and, when the name was superseded at home, it was 

retained by our enterprising colonists to Argyle and Lorn, and afterwards extended 
to all North Britain, after the conquest by Kenneth in the ninth century. The 
line of kings descended from Fergus the son of Erc, not only mingled its blood 
with the Saxon and Norman royal lines of England, but afterwards inherited the 
sovereignty of Great Britain; so that Queen Victoria traces an authentic descent 
from the petty chieftains of this neighbourhood in the fifth century. 

More than a thousand years afterwards, the debt of colonization was repaid, at 
the time of the Plantation of Ulster. The Anglo-Saxon population had been so long 
separated into two branches, the English and Scotch—differing in country, laws, 
religion, manners, prejudices, &c.—that they must be regarded as two peoples, and 
not one. If to these we add the remnant of the native Irish, there are three distinct 
elements, from the composition of which, in different quantities and situations, the 

inhabitants of the two counties are derived. 
These localities are the following :—the Irish, in the hilly districts, as in the 

_“Glynnes ” [glens] of Antrim; and the Irish-speaking population in the neigh- 
bourhood of Cushendall. There are a few in almost every parish, and several in the 
great towns. In Down, few occur north of Downpatrick and Ballynahinch; they 
then converge to the mountains of Mourne, by the parish of Loughin-island. In 
the past generation, Irish was frequently spoken in the markets of Downpatrick, 
Castlewellan, Dromara, and Ballynahinch ; now itis rarely used as a separate mode 
of communication. In the districts of the Celts they preserve their traditional anti- 
pathies, though they assimilate in language ; and the terms “ Irish,”’ ‘‘ Scotch,” and 
“ English,’’ are used currently by the nearest neighbours in reference to ancestral 
origin. ; 

The Scottish immigration followed two natural routes—by the Mull of Cantyre to 
the County Antrim, near the Causeway ; and by the Mull of Galloway to the County 
Down, by Donaghadee. From the earliest time, coracle skiff and coaster must have 
passed in this way, and the two distinct streams ran right across the counties. In 

_ Down, the Scotch current is traceable by Comber, Killileagh, Saintfield, and Anna- 
hilt, nearly to Hillsborough ; also, by Castlereagh and Purdysburn, to near Belfast. 
In the County Antrim, the course is by Ballymoney and Ballymena, up to the town 
of Antrim, and over the back of Devis and the Cave-hill. 

The English settlers occupied mainly the low countries, such as the basins of the 
Lagan and Bann, and the banks of Lough Neagh, Belfast was originally an English 
town, but its external increase has been mainly from the two Scottish districts. 
Lisburn was a small English and Welsh colony ; it is now practically an English 
town. In one barony of Antrim, of 128 townlands, the population is all of English 
origin; and Aghalee, Ballinderry, &c., look like parts of England. 

At various points the different races meet, but refuse to mingle. There are English, 
Irish, and Scotch quarters in several towns, such as Downpatrick and Carrickfergus ; 
and the Lagan, near Lisburn, separates the two races. In one half of -the parish 
of Hillsborough the people are all Scotch, in the other they are all English. A hill 
near Ballynahinch separates the two races; and the island of Rathlin has its two 
promontories occupied, one by the Irish, the other by the English and Scotch. 

‘ The religion, habits, customs, &c., may all be deduced from this distribution. In 
religion, for instance, the rule is, that the English are Episcopalians; the Scotch, 
Presbyterians ; and the Irish, Roman Catholics. The lines of Scottish population 
may be marked on the map by a double chain of Presbyterian meeting-houses, while 
in the English districts they are rare or unknown. In fourteen Presbyteries of the 
General Assembly, seven of which are in each county, there are upwards of 200 con- 
gregations. If to these we add other Presbyterian congregations not connected 
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with the Assembly, we shall find that fully one-half of all the congregations in 
Ireland are situated in these two counties, or connected with Presbyteries that cen- 
tralize in them. More than one-half of these are in rural districts, unconnected 
with towns or villages, and called by the names of townlands; showing that the 
Scotch were in general agriculturists, and less settled in towns than the English. In 
the English districts the church-and-king feeling is strong, but, from the magnitude 
of the parishes and the distance of churches from particular points, the people are 
less attentive than they should be to their religious duties. In the Irish districfs 
the Roman Catholic congregations are large, and those of the two branches of the 
Protestant Church are small. In the English and Scotch districts, several parishes 
are united to form one in the Roman Catholic arrangements; and again, Drumgoo- 
land, where Protestants are few in number, is divided into two Roman Catholic 
parishes. This is in the neighbourhood of Dolly’s Brae, and it is said that in two 
townlands of Backaderry and Magheramayo, as well as in several others, there are 
scarcely any Protestant families. 

The habits of the people, as well as their creed, indicate their origin. In the 
English districts there is more comfort and tidiness than we find elsewhere; for the 
man of Scottish ancestry does not enjoy life so well, though he may be actually 
richer. The Scotchman is often more intelligent than his English neighbour, but he 
rarely excels him in weight of character. In the English districts the farms are 
large, and there is a better kind of house, furniture, stock, food, clothing, &e. The 
man of English origin will live and let live. In the markets of Lurgan, Lisburn, 
Moira, and Portadown, the Down farmer is known from the Antrim one, or rather 
the Scotchman from the English, by his hardness in driving a bargain. The old 
English sports and pastimes were kept up till recently at Lambeg; the May-pole is 
still known in Holywood, and tradition leads us to believe that certain mystery 
plays have been performed in the district. The custom of hiring servants at stated 
fairs is followed in Antrim, as is the case in many other towns and places of England ; 
and while those who attend for the purpose at Carlisle carry a straw in the mouth, 
those at Antrim carry a little white rod in the hand. The settlers on the Marquis 
of Hertford’s estate were in general natives of the shires adjoining the Bristol Chan- 
nel, and as their ancestral district is the apple district of England, so the barony of 
Upper Massareene is the apple district of Ireland. After the lapse of 250 years, the 
ancient custom is preserved as if it were of yesterday. The superstitions of May- 
eve and Hallow-e’en are still practised, and not one of the ceremonies in Burns’s 
poem is neglected, even by those to whom the poem is utterly unknown. 

The names of persons and of places are also highly illustrative of the people. In 
the English districts, we meet with such names as Turner, Standfield, Hull, Moore, 
Shields; in the Scottish, Dunbar, Edgar, Livingstone, Kennedy, Douglas, and 
sometimes they undergo curious transformations. In the Irish districts, a few names 
are used with distinctive terms and epithets, and sometimes Irish names are trans- 
jated into English or Anglicised; M‘Shane becomes Johnston, and Ginnif, Sands, 
while M‘Gurnaghan is altered to the more euphonious Gordon. Names of places 
are often derived from those of persons, as Hill-town, Hill-hall, and Hills-borough, 
from the Downshire family ; Gill-hall and Gilford from the M‘Gills; and similarly 
Warings-town, Ross-trevor, Echlin-ville, Mount-stewart. Grooms-port is Graemes’- 
port, and Ballymcarrett the village of M‘Art. Many names are less distinctly 
known, as Bryan’s-ford, Lyle-hill, Randals-town; others allude to the original pos- 
sessors, as Acre M‘Cricket, Taggart’s-land, Douglas-land, Dobbin’s-land, Bally- 
copeland, Bally-french, Bally-gilbert. 

Dr. Hume concluded his remarks with a vivd voce description of the Hyberno- 
English dialect in these two counties, and showed, by various quotations, its local 
characteristics, and also its usefulness. From the fusion of many peculiarities and 
the mingling of provincialisms from various parts of the United Kingdom, it is par- 
ticularly useful in the illustration of our old English literature. 

Heads of a Paper “ On the present state of Medo-Persie Philology.” 
By Professor MacDova tt, M.A., Queen’s College, Belfast. 

Tendencies have been lately exhibited, in works treating of comparative philology, 
to disturb, whether by contraction or by enlargement, the relations which profound 
vesearchs was upposed to have definitively settled between the Indo-European 
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languages and those of other families, and also to question, on various points, the 
principles on which the present arrangement of the members composing the Indo- 
European class itself reposes. In particular, the position usually assigned to the 
Medo-Persic element has been assailed; and not merely has the registry of its 
functions and claims been thought to demand revision, but a disposition has been 
evinced to jostle it altogether out of its existing connexion, Although it was not 
to have been expected that such theories as those formerly advocated by Othmar 
Frank on one side, and Col. Vans Kennedy on another, would be reproduced after 
the natural history of languages had been traced by Schlegel, Humboldt, and their 
coadjutors, yet that the present attitude of Medo-Persic philology is a retrograde 
one, might be inferred from such surmises as those which, having been propounded 
by an authority like Dr. Latham, drew upon him unmeasured censure in a recent 
number of the Edinburgh Review. If it be not certain, after all, that the Iranian 
speech is cognate with the Sanskrita,—if it be still possible that the organisation of 
any of its dialects may pass for Seriform,—then it is certainly high time that the 
notions generally current in reference to it should be reviewed, and, if requisite, 
corrected. A resumé of the progress already made may be useful as a preliminary 
to prospective steps in this direction. 

The Languages spoken by the subjects of the Achemenian Kings—preserved 
through past ages on rocks, bricks, and slabs of stone, in the Cuneiform Inscrip- 
tions—are now partially resuscitated. One of these—generally known as “the 
third ’’—is admitted by all decipherers, with the (probably) solitary exception of 
Grotefend, to come under the Semitic category, like those of the Inscriptions of 
Assyria and Babylonia. The “second ”’ type has not yet been so definitely classified : 
the designation at first given to it, ‘ Pahlavi,’’ has been given up, and that of 
“‘ Median ”’ has been substituted provisionally ; -but, while some consider it Aramaic, 
others are at a loss whether to treat it as Arian, or as Turanian,—and in either case 
disguised by foreign accessions,—or as a hybrid offspring, and one of uncertain pa- 
rentage. Only the “first ’’ of these monumental languages is admitted by all to be 
Arian, and by nearly all to represent the ‘‘ Old Persic.”” Not only its orthography, 
but its lexical and grammatical constitution, has been already to a great extent 
elucidated ; and,—what it is here of importance to observe,—it has been shown to 
resemble very closely the Old Sanskrita,—that of the Vedas. 

Distinct from the Languages just noticed, and likewise from each other, are those 
preserved in the Sacred Books of the Parsis—whether those of the Sipasi heretics, or 
those of the orthodox Zoroastrians or Mazdayagnis. It is true, that not only the 
antiquity and genuineness of those books has been questioned by European criticism, 
but that the very languages, both of that oracle of the Sipasis—the Dasaitr, and of 
those Zoroastrian books which are represented as the oldest and as the prototypes of 
the rest, have been regarded as fictitious products,—travesties of real but recent 
tongues, or else as mere gibberish. Whether, however, that in which the so-called 
version of the Dasatir is composed represents the vernacular of Persia about the 
time of the Moslem conquest, or is some centuries later,—and whether that of the 
so-called original, the Asmant Zaban, be such a fabrication as the Balai-Balna 
of the Sufis or the Formosan of Psalmanazar, or after all be, as suggested by 
Von Hammer and Troyer, the relic of some old local dialect,—are points which, on 
the one hand, cannot be regarded as finally decided, and, on the other hand, do not 
furnish available data in the present inquiry. But it has come to be generally 
acknowledged, in respect to the Mazdayagnian Books, that they in reality belong to 
three distinct epochs :—the originals being fragments of the revelations attributed 
to the undated Seer, Zarathustra ;—the proximate versions or imitations of these, 
with some commentaries on them, being of the Sasanian age ;—and the versions of 
those versions, with other pieces founded upon and referring to them, coming down 
as far as—and in some instances even below—the era of Yazdajird. And the history 
of the three Languages, in which these three classes of Books are composed, requires 
now to be traced with the utmost attainable accuracy. 

I, The First of them has been variously designated the Language of the “ Ména- 
thar” (=* Invocations’’), or “‘ of the Avesta”? (= Text, Discourse,” or perhaps 
primarily “‘ Appointment, Decree ’’), or “‘of the Zend” ( =“ Book,” or perhaps 
** Gnosis, Science ’’), from the documents in which it has been preserved. The third 
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of these names is the one most usually employed; though Spiegel and some other 
scholars have lately questioned its propriety, conceiving it to designate the more re- 
cent version, in an Aramaising idiom, which will be noticed under the next head. 
So long as this language could be studied only in the specimens exhibited by An- 
quetil Duperron, its character and rank were very imperfectly apprehended ; but 
now, that its genuine physiognomy has been portrayed by the happy ingenuity 
of Rask, its framework rebuilt and reanimated by the master-hand of Burnouf, and 
its relations elicited by the comprehensive analytics of Bopp, it has assumed its 
rightful stand-point as one of the primary members of the Indo-European family. 
As yet, however, opinions remain divided in reference to its original locality,—its 
growth, progress, and decline,—the age, authenticity, and mutual relations of its 
literary muniments.—The idea of Anquetil, Kleuker, and Herder, that the Zend- 
books were composed under Darius the son of Hystaspes and succeeding kings of 
the Achemenian house, has been advocated by Adelung, Rask, Malcolm, and Klap- 
roth: Wahl likewise concurred,—although he held that their language was merely 
a hieratic vehicle, gradually refined from the one in popular use by the sacerdotal 
caste : and the late Dr. Prichard adhered to the same chronology, without pronouncing 
decidedly for Wahl’s theory, but evidently well inclined to it. Foucher and Tychsen, 
however, believed the groundwork of the liturgy to date from the reign of the Mede 
Cyaxares I., above 600 years 8.c.; while they allowed that expositions of various 
parts, with additional prayers and tracts, composed under the Achemenids, must have 
been incorporated with antique fragments in the existing compilation so lately as 
under the Sasanian dynasty. Rhode and Heeren went still farther back, making 
the age of Zarathustra anterior to the Median empire; and this hypothesis has been 
stamped with the sanction of Burnouf, Lassen, and Pott.—For the locality of “ the 
Zend-folk,”’ the older inquirers had pitched upon the North-West provinces of Iran, 
between the Caspian and Black Seas, and supposed the vocabulary to have been 
that of Northern Media: philological affinities were therefore sought, by Anquetil, 

’ Kleuker, and Wahl, in the subsisting dialects of Armenia and Georgia; but—more 
discreetly—by Klaproth and Rask, in the speech of the Caucasian Iron or Osi, 
whose descent from the old Medes had been traced through the Alans of the middle 
ages. An antagonist theory points to the North-Eastern provinces, those bounded 
by the Caspian and the Himalayan range; and, styling the speech of the Avesta 
“« Sogdo-Bactrian,”’ makes it intermediate, as to local habitation not less than age, 
between the ‘‘ Medo-Persic ”’ of the Achemenian Inscriptions and the Sanskrita of the 
Vedas. And this latter theory,—first suggested by Foucher and Tychsen, afterwards 
maintained by Rhode and Heeren,—is now commended by Burnouf, Lassen, Pott, 
Spiegel, and Westergaard ; while Prichard, after a show of resistance, has virtually 
capitulated in its favour.—The definite conclusions of Westergaard on other points 
have not yet been announced; but, in 1843, he proposed to keep in view, throughout 
his forthcoming Grammar and Dictionary, certain ideas,—previously thrown out by 
Mr. Erskine of Bombay,—viz. that in the extant rifacciamento of the Parsi books 
but a small residuum of the old Bactrian oracles can be detected, and that their 
language is in a condition of decrepitude and semibarbarism. Col. Rawlinson, in 
different papers, oscillates between Erskine’s notion and that of Wahl; but his 
latest statement, in 1846, is opposed to the belief that these books conserve any 
tongue which was spoken under the ancient monarchy. Finally, Spiegel’s acute 
criticism has not only dissevered the relics of most hoar antiquity from the recent 
Sasanian accessions,—has not only detached from both extremes various specimens 
of the literature which partially bridged over the wide gap between,—but has dis- 
parted the ‘‘ Old Zend ”’ itself into two distinct dialects, and referred to each of these 
such of the extant documents as exhibit their respective peculiarities. What if this 
distinction,—which Westergaard homologates,—was one of locality rather than of 
age? What if one-half of the book Yagna was composed on the Western or Median 
side of the Caspian Lake, and the other on its Eastern or Bactrian border? If so, 
we may amicably close all controversy about “ Media” or “ Bactria,” as the home 
of the Zend speech—which must thus have been “‘ Medo-Bactrian,” and as the 
cradle of the Zend people—in whose sagas the spiritual and secular powers were 
symbolised, respectively, by Zarathustra, the Seer born in Urumiya, and Vishtag¢pa, 
the Monarch enthroned in Balkh. 
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II. Under the early Sasanian kings the First Book-language had become obsolete, 
and the Second,—called by the Parsis ‘‘ the speech of Huzvaresh’’ (=** Auspicious 
Heroism,” as it used to be rendered, or rather, as it is now understood, “* Acceptable 
Sacrifice’’),—became the hieratic vehicle. In this appeared both versions of the old re- 
velations, and also some new works designed to facilitate the restoration of Magian 
worship, such as the Viraf Namah, the Bun-Dehesh, the Mino-Khirad, the Din-Kard, 
&c. That any secular works were composed in it, or indeed existed at that epoch, there 
is no evidence. In it, however, are expressed the legends upon the fire-altar-coins 
struck by the early Sasanids, and also the vernacular portions of bilingual inscrip- 
tions upon various monuments at Naqsh-e-Rustam, Naqsh-e-Rajab, and Karman- 
Shah, belonging to the same period. This fact was discovered, as is well known, by 
the illustrious Silvestre de Sacy. The labours of successive numismatists and de- 
cipherers have gradually, though still but imperfectly, elicited the laws and charac 

' teristics of the language: they have been most clearly expounded in an essay of 
Joseph Miiller, and the publications of Spiegel and Westergaard are now rendering 
them at once more definite and more widely known. All inquirers continue to agree 
that it is isolated, among the Arian kin-tongues, by a copious Aramaic infusion, 
neither inherited from its predecessor nor transmitted to its successor, which has im- 
parted to it a hybrid and abnormal aspect, and which at the same time assures us 
that this is the “language of Zardusht’’ described by Abu-’1-Faraj as an admixture of 
Old Persic with Nabathzan or Assyrio-Chaldaic.—Now, these circumstances all 
harmonise with—if they do not absolutely require—the hypothesis, that the Huz- 
varesh speech must have originated in the Western provinces of the empire, where 
the maniform intercourse of Arian and Semitic tribes would naturally produce a 
mongrel phraseology. While compatible with Anquetil’s view of its being indige- 
nous in Lower Media, in the region between Mazandaran and Farsistan, the 
rather favour that for which the cogent arguments of Erskine, Miiller, Mohl, 
Lassen and Knobel have secured a general reception—viz. that it was formed in 
the Border-land along the Tigris, including at first Khuzistan and Iraq-Ajami, 
and subsequently also the Northern districts about. Hamadan and Kirmanshah. 
They decisively preclude the fancy of Quatremére and Pott, that this language 
was vernacular East of the Caspian, among. the Parthians,—was successfully pro- 
pagated towards the West and South by the dominant Arsacids,—and only relapsed 
into obscurity after several reigns of the native Sasanians. For, in this case, it 
should have been’ distinguished by a Turanian, not an Aramaic, infusion ; its monu- 
mental inscriptions should have been found to the Kast, not the West, of the Great 
Salt Desert; its coin-legends should have belonged to the “ Phil-hellenic’’ Arsacids,— 
whose mintage however is purely Grecian,—not to their Sasanian successors, whose 
policy would naturally have discouraged its use. Equally inadmissible is the idea of 
Anguetil and his immediate followers, that this dialect so early and so extensively 
encroached upon the domain of others, as to have been adopted, under the Kaianian 
dynasty, as the speech of the court and the empire, and to have maintained that 
rank at least 900 years, including the most brilliant and palmy period of Persian 
ascendency, and reaching down almost to the Moslem invasion. It is sufficient to 
remark,—without mentioning the historical and geographical difficulties which hence 
arise,—first, that it is not this language which supplies the words adduced by 
Greek and Latin writers as exemplifying the classical Persic of their day; and, 
secondly, that és structure does not accord with the intimations of Firdausi, Nizami, 
and other Moslem authors, that the speech of the ancient monarchy had survived the 
revolution, and had come down to themselves so far exempt from any material change 
that they had no difficulty in consulting the chronicles preserved in it 

I1I, In respect to the Third Book-language, the prevalent—and, as would appear, 
well-founded—belief now is, that 7¢ was the one referred to by Firdausi and Nizami; 
that it had been the vernacular idiom of Farsistan, which, under the later kings of 
the Sasanian line, became fashionable and literary; that it ranked as the Dart or 
“‘ Court-speech ’’ during two centuries, but shrank into the obscurity of a book-lan- 
guage after 'a.p. 641, when it ceded its title of Dart by resisting that influx of Arabic 
terms and phrases which began thenceforward to colour the vehicle of ordinary con- 
versation and business. Its analytical character, intermediate between the still com- 
plex—though doubtless partially relaxed—tissue of Huzvaresh and the consummated 
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disintegration of Neo-Persic, warrants the philological soundness of this belief: Its 
name, “‘ Parsi,” at once recals its original locality, and identifies it as the distant de- 
scendant of the language which occupies the first place in the Achemenian Inscrip- 
tions—although, of course, the resemblance between these two has been seriously im- 
paired by diversified influences in the wide chasm of time by which they are separated. 
Since in it various holy Oracles were translated from Huzvaresh,—if not, im rare cases, 
even from the older hieratic tongue,—and since expositions and devotional pieces by 
revered Mobeds were preserved in it by those who adhered to the old faith after the 
triumph of Islam, it is now found to be largely saturated with the spirit of those 
uncongenial idioms,—especially the latter of them, with which it was in more imme- 
diate contact. Hence too it has been designated the speech of ‘‘ Pa-Zend”’ = ‘‘ the 
Commentary,” and of “ Buzurgdn-e-Din’’ = “the Doctors of Religion.” But, 
though the literary memorials now extant in it are, probably without exception, 
religious, others, now lost, are recorded to have been composed in it on secular sub- 
jects ;—such as the Zafar-Namah=“ Book of Victory,” by Buzur, the Vazir of 
Nushirvin,—the far older Kar-Ndadmah = “ Journal,” of uncertain authorship,— 
and a work on Morals by Ardshir Babagan. Further, it must be this same Parsi or 
Old Dari which Mohammedan writers term ‘‘ Pahlavi,’ while stating that in it, 
under the patronage of Nushirvaén and his successors, were composed the Bastan- 
Namah = “‘ Old Hero-book,” and also sundry versions as well of Sanskrita collections 
of apologues as of treatises by Plato and Aristoteles. 

Although, in the present abstract of a long paper*, the disputed appellations Avesta, 
Zend, Dari, have been passed without discussion, yet it is necessary concisely to 
review the history and circumscribe the import of the name just mentioned,—Pahlavz, 
—because it has been bandied about, in reference to unconnected and alien objects, 
with such latitude as to have involved the whole field of Medo-Persic philology in a 
perplexity truly tantalising. 

From the time of Hyde and Anquetil, European writers, with the sanction and 
concurrence (as would appear) of the Parsis themselves, have designated the Second 
Book-language ‘‘ Pahlavi.” And, in accordance with the different views which they 
have taken of the origin and history of that language, they have espoused different 
derivations of this name. Some have deduced it from pahlu = “ vigour,” or pahlau 
= “strong, hero,” as if it were strictly synonymous with Hu-zvdresh (according to 
the etymology put upon the latter term until lately), and representative of the speech 
in which the Pahlawdan-e-Jahan—those Paladins who upheld Iran, while its sway was 
most extended—embodied their conceptions ;—others, from Pahlava as applied to 
the Parthian tribes, or from Pehlev as indicating the old battle-ground of Rustam and 
Afrasiab ;—others, from Pahl, as restricted to the Border-land between the purely 
Persian and the Arabo-Chaldaic territories. But Pahlavi is defined by some Moslem 
authorities as simply = “‘ ancient Pars? ;” and by all of them this is employed as the 
ordinary designation of the tongue which they describe as having been the national 
one down to the Saracen conquest, or even later. Numerous words noticed by 
Firdausi as Pahlavi? are purely Iranian—not of Semitic parentage, as many of them 
at least must have heen, if really Huzvd@resh ; and it has been observed likewise, that 
that poet commutes Pahlavi and Pars? as epithets distinctive of his own phraseology. 
The truth then is, that, in Moslem usage, Pahlavz suggests the Third Book-language— 
the one above discussed under the titles Pa-Zend and Pars? ; occasionally compre- 
hendihg also the Dav?, in which the third language came to be absorbed—just as the 
names Dart and Pars? likewise have been sometimes treated as interchangeable. 
Before this state of the case was clearly demonstrated by Joseph Miiller, the name 
Pahlavi had been construed, in all Oriental works alike, as referring to exe language,— 
and that the Huzvdresh; but the unhappy result had been the perpetuation of such 
philological and historical hypotheses, incongruous and untenable alike, as have pre- 
viously passed under our review. 

Since, now, the name in question has been ascertained to denote, in one set of 
writers, the Second Book-language—one strongly tinged with Aramaism, but, in an- 
other set, the Third Book-language—one of more purely Iranian organisation, it 

94 ; REPORT—1852. 

* In it the later “ Dari phasis” of the language, the modern Farst, and various Arian 
dialects pure and mixed, were also reviewed, but not in a way that readily admits condensa~ 
tion or abridgement. 
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may be inquired, whether either of its applications favour any of the three etymolo- 
gies, which, as was above mentioned, have been proposed for it, or rather a fourth 
must be resorted to for it in one or other—or both—of those applications. Now, 
a retrospect at the conditions of the problem evinces that two of the etyma must be 
summarily set aside. The third, viz. Pahla = “ Border-land,”’ is suitable to 
Pahlm? as denoting the hybrid speech of Khuzistan; but, manifestly, it is not at 
all appropriate in reference to the language of Farsistan and Kohistan, of which the 
Dari employed by Tabari and Firdausi was the offspring; and hence it becomes 
desirable to find one which may lie at the root of and explain both applications. 
Various reasons recommend pahalam = par’ uwam = parum, &c., a word which 
means both “excellent ’’ and “ancient,”’ and which moreover—what it is especially 
important to observe—is sometimes contrasted in usage with the later ‘‘Parst,” and 
synonymous with ‘‘ Zaban-e-Bastant’’= “the ancient tongue.” It will thus appear 
probable, that the Pahlavas and Pahalwan are so designated as being ‘the ancient 
tribe,”’ and the Pahlavi as being “‘the ancient speech.”” If so, one may collate the 
Pelasgoi and the Graioi or Greci in relation to the Hellenes, as also the Prisci and 
the Casci in relationto the Latini ; and this, whether or not “‘ ancient ”’ be likewise 
the radical sense of—that much-tortured appellative—Pelasgoi, as well as of Casci, 
of Prisct = pristini, and of Graioi—an abridgement of geraiot which is illustrated by 
graia and graus. It were needless to embarrass this analogy by suggesting further, 
that Pelasgot,—if strengthened from Pelagoi, a sister-form of Palaioi,—might not 

. €yen serve as an etymological link between Prisci (coll. prius, primum, prin, paros, 
perusi, palat, &c.) and Pahlava or Palhava, through a series of letter-changes, which 
separately would be easy, although cumulatively they might appear improbable. 

GEOGRAPHY. 

An Attempt to account for numerous appearances of sudden and violent drain- 
age seen on the sides of the basin of the Dead Sea. By Capt. W. ALLEN, 
RN, F.RS, FRGS. 
The Dead Sea, the lake Asphaltites of the ancients, is now generally understood 

to have a depression of more than 1300 feet below the level of the Mediterranean ; yet 
hitherto no satisfactory theory has been given of the cause of the phenomenon. If 
Capt. Allen ventures to offer one, it is because he thinks it right to record impres- 
sions forced on his mind, by certain features which arrested attention on approaching 
its mysterious shores, by the road of Jericho. 

These features were :— : 
1. Some indications of lines of alluvial deposit on the sides of the mountains, a little 

below the level of the sea ; especially observable on the eastern declivities. 
2. A succession of sand-cliffs on both sides of the Jordan. 
3. Some parallel lines of pebbles, about 50 feet wide, near the Dead Sea, per- 

fectly resembling its actual beach, which is composed principally of flat pieces of 
bituminous shale, with fragments of Lydian stone. These lines of pebbles are re- 
markable, because previously not a stone had been seen for several miles ; while 
between and beyond them the soil is a very soft alluvium. 
_ 4. The precipitous mountains rising from this sea are rent with ravines, and their 
innumerable peaks have a tendency to group themselves in a succession of plateaux. 

5. Near the N.W. angle of the sea are some conical hills, with flat summits and 
steep furrowed sides. These had all the appearance of sedimentary formation, which, 
however, was gradually less observable in ascending the mountain ; and at last the 
horizontality of the strata could only be detected in a general sense. 

Similar appearances in terraces and cliffs have been noticed in the Southern as 
well as in the Northern Ghor, which both slope downwards to the Dead Sea. 

Now, if these remains of sedimentary deposit be admitted as evidences of occa- 
sional subsidence of the waters of the Dead Sea, its surface may be traced by them 
to its original level with the Gulf of Akabah, to which it would then have been joined 
by a narrow strait, similar to that of Tirahn, by which this gulf communicates with 
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the Red Sea. The actual condition of this strait, Tirahn, would give countenance 
to the idea, that it is in process of closing; for by the chart it will be found that 
a well-defined bank or shoal is advancing from the nearest opposite points, between 
which the channel is unfathomable and is less than half a mile wide. 

The growth of coral reefs*, deposits of sand and grayel, &c., cast up by the sea, 
may have, in the same way, closed up the hypothetical strait at Akabah, and cut off 
the communication between the two gulfs¢. Then the upper basin being of great 
extent, evaporation from its surface would exceed the supplies poured into it from 
the river Jordan, and other small streams, and would therefore cause it to fall, as 
well as to contract its limits. 

If this effect of evaporation had not been modified by other circumstances, it would 
have left the whole dry bed of the basin with a uniform covering of alluvial deposit. 
But the lines of silt seen at different elevations, the terraces, the sand-cliffs, the 
flat-topped hills and the parallel beaches, concur in showing that the subsidence of 
the surface was not always gradual, but that it has been subject to occasional and 
sudden changes of level, of which these are the monumental records. ; 

On these assumptions, the lake Asphaltites in its original state was the upper end 
of a long and narrow arm of the ocean, extending from the base of Mount Hermon, 
or Anti-Libanus, nearly 2000 miles, and gradually increasing in breadth from a 
few yards at the north end to about 200 miles at the other extremity. 

The undulations in the bed of this fissure divided it by narrow straits into several 
basins. 

In the same way the upper basin, or the portion cut off from the Gulf of Akabah, 
would have had also its undulations in the bed, in other words, irregularities in 
depth. 
Mount Hermon. 

Level of the Mediterranean and of the Red Sea. 
Akabah, 

c a ae 
ao SS ee Ss » 

Wadi Arabah. Valley of the Jordan. 

a. Lake Tiberias, b, 6, b. Barrier. ce. Dried-up Strait. 

1. First line. 2. Second line. 3. Third line. 

The prodigious evaporation from so large a surface would have brought it down, 
soon after the separation, from the upper line in the diagram, to the first irregularity 
or barrier on the second line; where the further process of evaporation would cause 
a division of the waters into two basins, of which the upper, having the Jordan run- 
ning through it, would preserve for a time its level at the second line, while the» 
lower basin, being still so much larger in proportion to the supply, would continue 
to fall. 

Suppose it to have fallen to the third line; and then, the upper basin beirg still 
at the level of the second line, if the weight of water, or the action of the current of 
the Jordan on a soft bed, or their combined effect, forced the barrier, the water of 
the upper would have been transferred to the lower basin, with a violence that would 
have torn up and scoured the sides of its former bed, leaving marks of its action in 
rugged ravines, and traces of its ancient level round the margin. 

But if the lower strata of the barrier had been of rock so solid as to resist the 
action of the waters at a certain point, then a part of them would have been retained 
in the depression, forming a freshwater lake, as the lake Tiberias. 

The process would have been repeated, dividing at the barriers, or shallowest 
parts, successively, which having also been forced by the same action, the same 
effects would be produced by the violently retreating waters, leaving vestiges, such 
as the monticules or conical hills, with their crowning attestations of former levels, 
the sand cliffs of the banks of the Jordan, and the more recently formed parallel 
beaches near the Dead Sea. 

As the only solid barrier was at the lower end of the lake Tiberias, this is the only 

* See Riippell. + Or the separation might have been caused by a slight upheaving 
of the land by volcanic agency. 
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reservoir of fresh water that has remained; and the Jordan winds its rapid course 
through the Ghor to the last deep central basin, where the excessive saltness of the 
water will now be naturally accounted for, since it is a condensation of that, which 
having been a part of the ocean, was salt ab origine. 

The process of evaporation and depression would continue, till the Dead Sea 
shouid be reduced to such an area, as would just balance the water discharged into 
it; and then the only variations would be in the oscillations of that balance, caused 
by extraordinary floods or droughts. 

From a fact observed by travellers in three consecutive years, namely, that a salient 
part of the northern shore is sometimes an island, and sometimes a peninsula, it 
would appear as if the point of equilibrium has been already attained. Whether 
this be the case or no, could be ascertained by careful observation on this fact, or 
by comparing fresh lines of soundings with those taken by Lieut. Lynch, U.S.N., 
in the southern portion of the sea, which is extremely shallow. 

A proposed new line for a Ship Canal to the East Indies through the Dead 
Sea. By Capt. W. Auten, #N., PRS. FRG. 

Referring to the communication immediately preceding, the author observes that 
the extent or elevation of the jilled-up strait, the water-shed, in fact, between the 
Dead Sea and the Gulf of Akabah, remains still undetermined. The depression is 
bounded on either side by mountain ranges several thousand feet above the level of 
the sea. Those on the east are continuous from Mount Hermon, or Anti-Libanus, 
to the Red Sea. Those on the west are broken only between the Lesser Hermon 
and Mount Gilboa, by the low plain of Esdraélon; which is watered by the brook 
Kishon, having its principal sources in the neighbourhood of Mount Tabor in the 
N.E., and in the mountains of Gilboa to the S.E. They unite near the middle of 
the plain, and flow N.W. between a shoulder of Mount Carmel and a spur of the 
Nazareth range of hills, to a little estuary in the most sheltered part of the bay of 
Acre. 

The swelling of the plain i is so gentle, that no precise part can be pointed out as 
the watershed ; but it is doubtless near the forks of the river at the village of Afuli. 
Its elevation is perhaps less than 200 feet above the Mediterranean Sea on the 
west, and about 900 feet above the Jordan, with a rapid slope to the east. 

Thus Nature has furnished a stupendous “ cutting ’’ of 200*miles in length, sepa- 
rated from a sea at either end, by avery slight barrier, which might be cut through, 
at the north end at least, with very little trouble and expense, for the plain of Es- 
draélon appears to be an alluvium of great thickness, with no obstructions of rock, 

The required length of canal here would perhaps be about 25 miles, the greater 
part in the already deeply cut bed of the Kishon, 

By damming up the head waters of the Kishon in reservoirs near the junction of 
the principal affluents, they might be used to sluice out trenches previously prepared 
by loosening the soil with mines of gunpowder, &c., so as to work east and west at 
the same time, as there is a fall both ways. When these trenches shall have been 
cut to a sufficient depth below the level of the sea, its floods being let in, would, it is 
imagined, with the aid of gunpowder, soon force a channel wide and deep enough 
for navigation. 

Likewise, if the hypothesis of the ‘“ dried-up strait ’’ at Akabah should prove to be 
correct, the difficulties of removing the barrier at that end may also be inconsiderable. 
Of this at present the data are more uncertain, as they depend on observations of 
travellers, not made for such an object. But similar aid might be afforded by the 

force of a current from the Gulf of Akabah, backed by the Indian Ocean, to clear the 
canal. 

These barriers being removed, the now Dead Sea would be restored to its ancient 
level, and would be converted into the active channel of communication between 
Europe and Asia. 

Such operations would, it is true, involve the submergence of a territory, a city, 
and some Arab villages belonging to the Sultan. But the territory is useless, the 
city is in ruins, the villages are but mud huts or tents, and it is presumed that His 
Highness and his subjects would be amply remunerated for the loss of these, by 

1852, 
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great reyenues arising from transit dues, from the increased value of adjacent and 
fertile, but rebellious and neglected territories, and lastly, from the facilities the canal 
would afford to the pilgrims, who now have a toilsome and dangerous march of more 
than six weeks in the desert, between Damascus and Mecca. 

On the Antiquities of the Island Ruad, the ancient Aradus, and.on the an- 
cient Harbour of Seleucia in Pieria. By Capt. W. Auten, R.N., 
PRS. PR.GS. 
Travellers, to whom the maritime renown of the Pheenicians is familiar, cannot 

fail to be struck by the disproportion of the means by which it was attained. The 
island of Tyre, little more than half a mile long, situated near the dangerous coast 
of Syria, formed their principal harbour. A colony from Sidon took advantage of 
similar circumstances at a more northern part of the coast, in the little island of 
Aradus, the modern Ruad, which is still smaller ; yet it soon became so flourishing 
as to be the parent of colonies, and Strabo describes it as full of inhabitants and 
lofty houses. The vestiges which remain show that he did not overrate its pros- 
perity. It is situated in lat. 34° 48’ N, and long. 35°51! E.; the extreme length 
is about 800 yards, lying N.W. and 8.E.; so that the side towards the coast presents 
tolerable protection from the prevalent S.W. wind. 

Considering that this little island may again become a place of shelter for ships 
in the increasing trade of Syria, and especially as a convenient coal depot for steamers, 
Capt. W. Allen, R.N., made a survey of it in the spring of the year 1851*. 

The whole N.E. side of the island is converted into two little ports by three piers, 
which all more or less show their ancient construction: the most northern is quite 
in ruins ; that to the southward still answers its purpose, but is occupied by a mosque, 
and therefore could not be examined ; but the middle pier is almost perfect. It is 
constructed with massive blocks of sandstone, 16 feet long by nearly 7 in depth and 
breadth, placed transversely ; with large bollards at the extremity of the pier. On 
either side are quays of concrete, now “a wash.” The length of the pier from the 
present waterline is 224 feet. In both ports are also traces of similar quays. From 
the base of the northern pier is a fine bed of concrete, stretching across the island, 
about 150 yards long by 125 yards wide, very nearly level, the slight inclination 
being towards the port, where its margin forms the quay. Pococke, with great 
reason, supposed that this was used for drawing up the smaller shipping for shelter. 
The concrete round by the west is about 30 yards wide, increasing on the south side. 
Its probable purpose here was to increase artificially the dimensions of the island, 
which having in its natural state been surrounded on the exposed side by numerous 
rocks and islets, the summits of these were leveled, and the interstices filled with 
the fragments and squared stones, imbedded in concrete as hard as the rock itself, 
which it perfectly resembles. Along the three outer sides of the island are gigantic 
remains of the ancient walls, which in two places have still five or six courses of 
stones, 15 to 18 feet in length, lying transversely and forming the thickness of the 
wall. On the west side, however, the wall, for about 10 feet high, is of the solid 
rock, which to seaward, at this part only, is cut in the form of a moat and glacis. 
The purpose of this, doubtless was to break the fury of the wayes in S.W. gales. A 
small culvert, leading from the ‘ moat,” through the wall and the concrete, towards 
the port, led to the conjecture that the water from the waves rushing up the glacis 
being received in the moat at a higher level, might have been conducted by this cul- 
yert to the port for the purpose of cleansing it. 

The central or natural portion of the island is covered by the modern town, which 
has wonderfully increased during the last century, Pococke in 1738 found very few 
houses, except in the castles, which were defended by cannon against corsairs. Fifty 
years later Volney says, ‘‘ there does not remain a single wall of that crowd of houses, 
which, according to Strabo, were built with more stones than those of Rome itself.’ 
Now, according to the report of an old man, there are 500. When he was a child 
there were very few, and he had heard that 100 years ago, there were only 5 houses. 

The present inhabitants retain some of the spirit of the ancient Arcadians, as they 

* The hydrography has since been more completely done by Mr. Hooper, of H,M.B. 
Frolie under Commander Vansittart. 
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are all engaged in maritime affairs, and shipbuilding is carried on with considerable 
energy. There is no room for cultivation on this confined spot, so that all sup- 
plies are drawn from the mainland, little more than a mile distant. They depend 
for water on cisterns, and do not appear to be cognizant of the submarine fountain 
described by Strabo. 

With the same view to the probable requirements of inereasing commerce of these 
rich countries, Capt, Allen made a little survey of the ancient harbour of Seleucia in 
Pieria, situated still further ta the north, in the bay of Antioch, near the mouth of 
the Orontes, in lat. 36° 8! N. and long. 35° 55! 30" E. This noble work consists of 
an inland basin, connected with a small sea-port by a canal, and of a magnificent 
culvert cut through a mountain for the purpose of feeding the one and cleansing the 
other, as well as to avert the destructive effects of the mountain torrents. 

The sea-port, noticed in the Acts of the Apostles as the place whence St. Paul em- 
barked, is formed by two massive moles, about 200 yards apart. That to the north 
is quite a ruin; the other has its inner part nearly perfect, constructed with large 
blocks of stone placed transversely, some of which measured 25 feet, and one, broken, 
29 feet 4 inches. This port, though small, was probably sufficient for the reception 
of ships preparatory to their entering the basin, and for the purpose of refuge in 
bad weather. 

The inner harbour or basin was probably an excavation, with a strong wall front- 
ing the sea. It is retort-shaped, communicating with the sea-port by the neckpart, 
a canal about a thousand feet in length, and was possibly at a higher level than the 
sea, and entered by locks, as Colonel Chesney saw the remains of hinges of gates. 
The basin is about 700 yards long by 450 wide. It is now a swamp, through 
which a little stream passes to the sea by a gap in the wall. The great culvert is 
nearly 1200 yards long, terminating near the sea-port. Its commencement is at 
the turning of a little valley, across which an enormous wall was built for the pur- 
pose of directing the torrents towards it. This wall has a great portion of it still 
standing ; the dilapidated part being in the middle, where probably there were sluice- 
gates to feed the basin. The culvert is for the greater part an “‘ open cutting,” in 
one place not less than 150 feet deep in the solid rock. 

There are two tunnels of 2) feet aperture, with a channel for the water in the 
middle ; which arrangement was doubtless intended to facilitate the removal of frag- 
ments of rock that might have been carried thither by torrents. There is also a 
conduit at the side to supply the marine suburb of the city with water. 

Some Greek and Latin inscriptions are to be seen in the culvert, but too much de- 
faced by time to be legible. 

The principal object Capt. Allen has in view in describing this ancient and splen- 
did work, which had been previously examined by other travellers, and especially by 
Colonel Chesney, R.A., is to show the facility with which it could be again ren- 
dered available for the reception of shipping: for, although each of the three 
members of it is dilapidated to a certain extent, enough remains to justify the belief 
that its restoration could be accomplished without much labour or expense. 

Both Col. Chesney and Capt. Allen, by independent calculations, estimated the 
cost of cleaning the inner harbour, by manual labour entirely, at about £30,000 ; but 
Capt. Allen considers that by making use of the appliances left by the ancients to 
aid in the operations of nature, the greater part of both expense and labour would 
be reduced. 

To this end, whether anciently it was a basin above the level of the sea, and 
- entered by locks or no, he would now propose to make it so, by raising and strength- 
ening the west wall, which is the only part of the circuit of the basin not bounded 
by rising ground, so that any depth required might thus be had, as there is a per- 
ennial stream running through it. 
When full, the immense volume of the basin, a surface of about 47 acres, might he 

used as a “ backwater” to clear the canal and the sea-port. The piers of this would 
have to be repaired and carried further out seaward, which would be the principal 
part of the expense. The culvert and the great wall with its sluice-gates might be 
easily repaired. 

The examination of the ruins of this once-flourishing city not being the principal 
object, Capt. Allen did not devote much time to them, but he visited some mat: 



100 REPORT—1852. 

cent sepulchres, excavated in the mountain through which the culvert is cut. From 
their dimensions it is probable that they were of the Seleucidz, especially as the 
natives call them the ‘‘ Cave of the Despot.’”” They consist of two large chambers, 
ornamented with arches, pillars and sculptured scrolls, &c., containing two prin- 
cipal isolated tombs, with numerous Joculi in the walls and in the floor. All have 
been rifled and stripped of their ornaments. In the neighbourhood of the city are 
many sarcophagi, and some vaulted chambers in the face of the cliffs. 

In conclusion, it is hoped that this fine harbour may again become the outlet of 
the unrivalled fertility of the neighbouring countries, and be the fitting terminus to 
Col. Chesney’s projected communication with our possessions in the East Indies by 
the river Euphrates. 

On a Railroad through Asia Minor. By W.¥. Atysworta. 

The paper, after describing the route intended to be taken, and remarking on the 
engineering difficulties and facilities on the way, proposed to connect Constanti- 
nople with its Asiatic suburbs by means of a floating viaduct, or tunnel, such as 
they have in Wales at present. The author considered that, in the event of this 
great undertaking being attempted to be carried out, the better route through Asia 
Minor would be along the eoast of the Sea of Marmora, rather than, as some scien- 
tific gentlemen had recommended, through the mountains of the interior of Ana- 
tolia, which Mr. Ainsworth considers it would be next to impossible to surmount. 
The Turks, who just now are very much alive to the great importance of commerce, 
are engaged in opening a great commercial road from a port on the Black Sea to 
Sivaze, a town in the centre of Asia Minor; and Mr. Ainsworth considered that 
the completion of this undertaking would be one of the greatest inducements to the 
commencement of the projected railway. Throughout the land route, only in one 
instance was it necessary to allude to a tunnel, and that was where the Fawnes 
mountain crossed the route, and this, there was reason to hope, could be passed 
without atunnel. Taking the matter all in all, the author pronounced it difficult to 
imagine any country better adapted for colonization or improvement. At present, 
the country could not be said to be safe from the predatory Arabs, but the Turks 
and agricultural Arabs were well-disposed. ‘The road from London to Bombay is 
5500 miles; for 2600 miles of this distance there is already a railway, and works 
could be carried on cheaply in Asia Minor from the facility of procuring labour. The 
capital required he calculated at twenty-two millions. 

On the Distribution of Common Salt, and other Saline Bodies, with a view 
to show their Primary Origin and subsequent Formations. By WiLL1AM 
Botvaert, F.R.G.S. 

The attention of the author of this communication was first drawn to the subject 
whilst chemical assistant in the laboratory of the Royal Institution about 1824, and 
when in Peru shortly afterwards, the occurrence of so much salt from the level of the 
sea to great elevations in the Andes was noticed by him. Subsequently, being in the 
north part of Mexico, opportunities offered of making other researches. 

Mr. Bollaert, in a paper to the Royal Geographical Society in 1851, on “‘ Southern 
Peru,” in noticing the existence of salts bordering the Pacific Ocean, in the mountain- 
range of the coast, in the great plains beyond, as well as in the Andes, said that such 
a disposition of things would lead one to surmise, that the salt and other saline mat- 
ters may derive their origin from other sources than the ocean, viz. volcanic, and the 
decomposition of rocks. 

Dr. Daubeny was one of the first to draw attention to the fact, that salt and 
muriatic acid are among some of the most abundant compounds thrown out by vol- 
canos; and his researches fortified Mr. Bollaert’s opinion, formed in Peru in 1826, 
that the greater part of salt found from the Andes to the coast may claim a direct 
volcanic origin. 

With reference to the author’s own observations made in Peru and other places, 
as well as those of others in various parts of the world, and omitting here geogra- 
phical, geological, chemical, climatalogical and other details, he offers the following 
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resumé as to the origin of common salt and other saline bodies, adverting only to the 
more salient points. 

I. Bay-salt, deposited entirely by solar evaporation from sea-water, particularly in 
warm latitudes; in Greenland, however, the heat of the few summer days is so great 
as to evaporate the water left by the tide among the rocks, and to reduce it to a fine 
salt. There is an important commercial fact connected with bay-salt, inasmuch as 
it has been found, particularly at Buenos Ayres, to be much better suited to the salt- 
ing of meat (which appears to be owing to its containing the deliquescent chlorides) 
than the salt procured from the salt-lakes and plains of Patagonia, the latter being 
nearly a pure chloride of sodium; thus the following conclusions may be arrived at, 
that the superficial saline deposits in Patagonia and other inland plains in various 
parts of the world are not behoiden to the ovean for such deposits. 

II. Bay-salt, as procured from sea-water by allowing it to run into shallow reser- 
voirs on the surface of the ground, where it is partially evaporated by the sun’s heat, 
and then by artificial means; a purer chloride of sodium is thus obtained, in conse- 
quence of the separation of the bittern from it. 

III. Another and a harder species of bay-salt is found near the level of the ocean, 
a few feet above the sea, particularly on the coast of Peru; here it has been but 
recently uplifted above the sea. 

IV. Salt is produced in Russia by the freezing of sea-water, and then evaporating 
the brine. One effect of the low temperature is to decompose a portion of the salt, 
and convert the sulphate of magnesia of the brine into sulphate of soda and chlo- 
ride of magnesium. 

The formation of sulphate of soda in this way may be the principal cause of its 
existence in Peru and other places, that is to say, the saline lakes in the Andean 
and other mountainous regions, would in winter be reduced to a low temperature, 
when the chemical change would be produced; as summer approached, the snows 
above the lakes would melt, and rains would run into the lakes; these in time would 
overflow, causing streams; some of these waters would find their way into rivers and 
then into the ocean, whilst others would run into hollows, low lands and plains; and 
in such arid countries as Peru, Mexico, Patagonia, parts of Asia and Africa, and 
perhaps in Australia, would yield layers of saline materials, the principal one being 
common salt. In Saxony, Sardinia, and some other localities, water from brine- 
springs is evaporated by passing over and through ‘‘ Thorn Houses.” 

V. Salt, having risen with the vapour of sea-water or with the spray of the ocean; 
alee with the vapour arising from saline inland lakes, as in Asiatic Russia in par- 
ticular. 

V1. Rock or Fossil Salt is found constituting portions of mountain ranges; in the 
Carpathians in Europe; in the Sulemien mountains in Asia; also in Thibet, here in 
company with borax and muriate of ammonia; and doubtless the many brine-springs 
in the interior of China have their origin from masses of rock salt. As so much salt 
is found in the arid parts of Africa, it is reasonable to conclude that the mountains 
also contain it. We know that in the mountains of Morocco there is rock salt. To 
the east of this section much carbonate of soda (Trona) is found. 

The inland waters of Australia are brackish, and its plains covered with saline 
materials; hence we may suppose that in the interior of that large mass of land 
there may be rock salt. 

In North and South America there is abundance of rock salt. In the north, 
among other ranges affording it, is the Wha-sacht, which is above the Great Sali 
Lake of Utah or of the Mormons; in South America, from the Andean region to the 
coast, on either side it is found, and in company with many other curious saline bodies. 

From the small per-centage of saline matter in sea-water, not 4 per cent., we can 
hardly look to the ocean as the origin of so much pure or almost pure chloride of 
sodium existing in mountain regions, but rather to sources of a volcanic character 
at different epochs; sub-marine as well as sub-aérial volcanos yielding it. During vol- 
canic eruptions, with vast quantities of sulphur and other volatile bodies, the vapour 
of muriatic acid escapes, and salt has been found sublimed about craters as well as 
muriate of ammonia. Sea-water may find its way into the igneous interior of the 
earth; however, the formation of salt in all probability is mainly due to the direct 
union of chlorine and sodium; salt thus formed from its elements in the bowels of the 



102 REPORT—1852. 

earth, then ejected through volcanic vents, at times with steam and water as a hot 
saturated solution, at times with earthy matters, the salt afterwards forming masses, 
of in those peculiar orbicular layers, as seen in Cheshire and elsewhere, and such 
operations having gone on at various periods and under different circumstances and 
elevatiotis, may account for rock or fossil salt being now fourd below the level of 
the sea, above it, and at great elevations on the surface of the globe. Having now 
arrived at the supposed origin of rock salt, the next division is proceeded with, viz. 

VIL. Saline Lakes situated in the elevated regions of India, 'Thibet, and other parts 
of Asia, 48 well as at lower levels, including the Dead Sea, which is below the ocean ; 
the saline lakes of North and South America. In these cases, as already mentioned, 
the waters of melting snows and rain would dissolve the salt formed in high regions, 
washing it down into hollows, and then salt lakes would be formed at all élevations, 
aiid when these waters became saturated salt would be deposited; in summer some 
would dry up, leaving a cake of the substance. 

VILL. Brine Springs are met with all over the world; such being formed by water 
percolating through the earth, first at high levels, then coming into contact with de- 
positions of salt, producing springs, lakes and streams, from which the saline matters 
are found in some cases to remain in hollows and plains, forming large tracts of surface- 
salt. 

IX. The saline matters found in the Steppes of Asia, Deserts of Africa, Pampas of 
Patagoitia, and other places to the north, in the Desert of Atacama, and along the 
west coast of America; and lastly, in the great saline deserts of Mexico, California, 
and the United States. In these cases the salt has been brought down by streams 
and springs from higher regions to a lower. 

X. Saline bodies formed by the decomposition of voleanic and other rocks; the 
albites or soda granites, so common in the New World; the red granites, yielding 
potash, as in India, giving rise to nitrate of potash ; such decomposition would go on 
at all elevations, and, by the aid of water, the soluble parts would find their way into 
lower regions, and ultimately into the ocean. 

Mr. Bollaert then describes the section of country from Buenos Ayres to Potosi and 
Lima, also another in South Peru, from Iquique in the province of ‘Tarapaca, lat. 20° 
12' S., long. 70° 14! W. to Potosi, the latter in particular, as being interesting in regard 
to the subject of his observations. 

The now important port of Iquique is in the centre of a region where it seldom or 
never rains. No water is found on the coast, except where a rivulet may come from 
the Andes; such water-courses being very scarce, and often salt. Under the Incas, 
Iquique was a fishing-place, and guano was collected there. There is no vegetation 
whataver to be seen, and in early times water had to be brought from the interior, When 
the celebrated silver mines of Huantajaya were discovered in 1556, a few miles inland 
frum Iquique, then this port was supplied with water from the ravine of Pisagua, 
which is to the north; but of late years, and since nitrate of soda has been shipped 
from thence, stills have been employed for the distillation of fresh- from sea-water, 
supplying 1000 to 1200 people as well as animals. In some of the plains near the 
coast, bay-salt is met with 15 to 20 feet above the sea, the laid having been recently 
uplifted from it. 

Frotn the sea-shore in many places there is an abrupt rise of 2000 to 3000 feet, at 
which level are plains, hollows and undulations; and rising out of them ranges of 
porphyritic and argillaceous mountains 3000 feet higher. Veins of metallic matters 
are abundant, gold, copper, lead, arsenic, &c., the silver mines of Huantajaya having 
yielded from 1726 to 1826 more than 15 millions sterling. In the hollows, plains 
and undulations are extensive superficial collections of salt, containing a little chlo- 
ride of calcium. This coast-range is 30 miles wide, and, having passed it, the Great 
Plain of Tamarugal is entered, which is 3000 to 8500 feet above the sea, and some 
80 miles wide. In the south is the brackish river Loa, with salt streams running 
into it; in the north there are other salitie streams. Where water from the Andes 
gets into this plain, and it often runs over its surface, and that water not very salt, 
there a few Tamarugos (Mimosa) grow; and buried under the soil there is much appa- 
rently of the same species of tree undergoing a saline fossilization. The author is 
strongly inclined to think, that we must look to this surface-water as the vehicle 
that has brought down from great elevations the saline matters, such as ate found 
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all over this plain, as well as those in the Desert of Atacama. A curious point 
about the greater portion of the water obtained from the wells in this plain is, that 
although there is so much saline material on the sutface, there is little or none of it in 
the water. It is in this plain, where there is so great an abundance of salt, nitrate of 
soda, sulphate of soda (Glauberite), carbonate of soda (Trona), sulphate and mutiate 
of lime, and a newly-discovered salt of borax (Hayesine or Hydro-boro-calcite), this 
valuable salt is found with and under the beds of nitrate of soda, and often in company 
with Glauberite*. With the nitrate of soda, in particular, there are iodic salts}, and 
probably bromic. In the hills, on either side of this plain, are large quantities of 
native alum or Pickeringite. 

The formation of nitrate of potash in India, and nitrate of soda in South America, 
is difficult to explain. It was formerly supposed that the nitrogen required to pro- 
duce the nitrate of potash in India came from the decomposition of organic matters ; 
but as the greater portion of nitrate of potash was found in situations affording none, 
this opinion was abandoned, and the nitrogen of the atmosphere was resorted to. 
With regard to the formation of nitrate of soda in South America, at least in South 
Peru, there are no organic matters whatever in the soil from the Andes to the sea- 
shore; for the whole country is, and has been for ages, arid, rocky, sandy, and marly 
saliferous deserts. The nitrogen and oxygen of the air may possibly yield, in some way 
or other, nitric acid, when assisted by tropical heat, the chemical rays of the sun and 
Moisture ; still, if we have to look to volcanic sources for the formation of Salt and 
other chlorides, why not recur there also for the origin of the nitrates, sulphates, 
borates, iodates, &c.? 

A short remark on the probable cause of the South Peruvian deserts may not be 
out of place here. The S.S.E. wind, having been deprived of much of its humidity 
in traversing the continent of America, arrives in the frozen regions of the Andes, so 
dry as not to be in a position to deposit any moisture of consequence; and this dry 
or S.S.E. wind blowing across the lands of the west coast, appears to be the main 
cause of its present desert character. 

The nitrate of soda has as yet only been met with on the western side of the Pampa 
de Tamarugal, and the deposits of it have interruptions or spaces covered with salt, 
The nitrate grounds vary in breadth, but are of great length, and in places 7 to § feet 
thick, sometimes quite pure. 

The Caliche, or rough nitrate of soda, is boiled in water, the nitrate is held in solu- 
tion, whilst the salt and earthy parts fall to the bottom of the boiler: the saturated 
solution is run into troughs to erystallize, and is then ready for sale. 

The principal occupation of the Province of Tarapaca is in the nitrate of soda trade, 
the article being shipped from Iquique to Europe, where it is used as a fertilizer in 
the manufacture of nitric and sulphuric acids, &c. 

There is sufficient nitrate for the consumption of Europe for ages to come. The 
supply, however, at-present for export cannot be much augmented over 30,000 tons 
annually, in consequence of the scarcity of beasts of burden in this desert country to 
convey it from the oficinas or works to the port of Iquique. Since 1830 to 1851, the 
exports have been about 240,000 tons, one of the principal exporters being Mr. 
G. Smith, to whom the Province is greatly indebted for his pérseverance in esta- 
blishing this new branch of trade. 

Having traversed the Pampa de Tamarugal, ranges of sandstone mountains present 

. *® The boracie acid of Tuscany and borax from India is almost monopolized by one party 
in England; the price for British refined being in November, 1852, £4 to £4 4s. per 
cwt. Now it would be important if supplies of the boro-calcite from Tarapaca could be ob- 
tained. Mr. Smith fears it only exists in small quantities there, but in which opinion I do 
not quite concur. According to his views as to the origin of salt and many other saline 
bodies being volcanic, the author would recommend a search for nitrates, borates, iodates, 
&c., in those dry and desert saline districts, the more particularly where there are evidences 
of volcanic influences. 
+ Hayes found in a sample of nitrate of soda, 0°63 iodic salts, composed of iodaté of soda 

and chloro-iodate of magnesia. 
In November, 1851, dry iodine sold for 64d. to 7d. per oz., but at the same period, 1852, 

it tod risen from 1s. 3d. to ls. 6d. Thus in these salts from Tarapaca we have another source 
of iodine. 
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themselves, at the base of which there is much sulphate of soda and some carbonate, 
and a little higher up large quantities of gypsum. Ascending, a broken mountainous 
country is attained, where, on account of it receiving some rain, coarse pastures, 
Cacti and some brushwood are met with ; here saline matters would be found, but that 
the rains wash them into the lower country. In this district there are gold and cop- 
per veins in abundance ; and on examination, it is thought that Lavadero or grain-gold 
will be met with: and there are extensive plains in the Andes, at 14,000 and 15,000 
feet, out of which rise ridges and knots of mountains; that of Lirima is supposed to 
be 24,000 to 25,000 feet above the sea. 

In this Andean volcanic region there is among others a great salt deposit known as 
the Pampa de Sal: it is a few miles to the east of the volcano and town of Isluga. The 
volcano is in 19° 12'S., 68° 50'W. The volcano and salt plain was first made known 
in Europe by Messrs. Bollaert and Smith in 1827; and it was on beholding so large a 
collection of salt in the elevated position of nearly 15,000 feet, that so strongly im- 
pressed Mr. Bollaert with the idea that we ought to look for the origin of the greater 
portions of saline materials to direct volcanic sources. 

This Pampa de Sal extends to near Potosi, varying in breadth from 3 to 8 leagues, 
the saline matters being 8 to 10 inches thick. In this elevated region there are 
many lakes, some containing fish. Many of these lakes are salt; how can they be 
otherwise, when saline bodies exist in more elevated regions, ejected in all probability 
from craters and fissures, the whole country being pre-eminently volcanic? In this 
way we may reasonably account for the large quantities of fossil salt in the mountains 
of Chili, Peru, Mexico, and in those of the United States; also in the more elevated 
portions of Europe, Asia and Africa ; and the melting of snows and rains would wash 
much of this soluble material into the sea. 

Observations on the Euphrates Line of Communication with India. 
By Colonel Cursney, R.A., D.CL., PRS. 

In compliance with the request of a distinguished member of the British Asso- 
ciation, Dr. Robinson, whose continued interest in the subject of the Euphrates line 
of communication with India is a source of extreme gratification to me, I have put 
together a few observations for the purpose of showing,—Ist, what was the past 
state of the overland communication with India; and 2ndly, what may be done to 
accelerate if not to perfect this intercourse. 

Had not the want of the means promised by Government prevented the appear- 
ance of the remainder of my work, it would have been unnecessary for me now to 
enter upon the subject of our communication with the East, since the succeeding 
volumes would have contained all the details of the Expedition. 

The use of the overland route dates almost from the discovery of India itself. 
We find that the far-seeing Elizabeth maintained a fleet at Bir to facilitate trade 
along the Euphrates, which being then the high road to India, was constantly made 
use of by Balbi, Fitch, and others, who had occasion to pass by that line with mer- 
chandize. The route from Europe was by Alexandretta and Aleppo to Bir on the 
Euphrates, whence the goods were carried by boats, partly for the use of the inha- 
bitants of the country, and partly for India, whither the products of Europe were 
conveyed at this period, by way of the Persian Gulf. 

Space and time will not permit us to discuss the latter subject, but I may remind 
you that in the time of Herodotus, Mesopotamia was the most productive country 
in the world; and as it still retained a portion of its commercial wealth at the 
period of which we have just been speaking, this route was but the continuation, 
or rather the remains of the trade, of Tyre, Sidon, Egypt, &c., and not, as has been 
frequently imagined, the adoption by the Levant Company, of a new and shorter 
line than that by the Cape of Good Hope. 

Up to the time when the East India Company ceased to trade, Bushire, Bassorah, 
and Baghdad, were productive seats of commerce. But although their value to 
England has greatly diminished in consequence of the cessation of the commercial 
intercourse which previously existed, I may just observe, that it appears from official 
returns (which are given in my work), that the trade between India and the Persian 
Gulf is still about two millions annually. 

—_—— 
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The line of the Euphrates, however, had, as it still continues to have, another 
advantage for England. The direct line from London passes by Vienna, Constanti- 
nople, and Asia Minor, to Aleppo, from whence, by the desert of Arabia, it reaches 
Bassorah. 

Messengers in Europe, and Tartars in Arabia, used to accomplish this journey in 
from twenty-five to thirty-six days; and fast-sailing schooners carried the despatches 
along the Persian Gulf to Bombay in about twelve days more. 

The route by the Red Sea had been used in the same manner, but being less 
speedy by a great deal, the regular transit was continued through Arabia up to the 
peace of 1815; and it was considered of such importance, that, on examining 
in the archives of Bombay the result of the intercourse by this route in 1836, I 
found that instead of trusting to the Secretaries, the communications on this sub- 
ject were from the pen of Lord Wellesley himself. 

My acquaintance with Mesopotamia commenced in this way : 
Purposing to assist in the defence of Turkey against the Russians in 1829, I pro- 

ceeded to Constantinople in that year; but arrived, as it proved, almost at the close 
of the war, and I consequently undertook a journey into Asia with the object of 
examining the proposed lines of communication with India. Public anxiety on this 
subject led to a series of queries being drawn up by Mr. Peacock of the India House, 
which fell into my hands, and decided me to attempt the examination of these 
routes ; for I was one of those who began to see, in part at least, what might be done 
by steam. 

In a lecture at which I was present in 1802, Mr. Walker, in noticing the embryo 
power of steam, made this remarkable prophetic observation :—‘‘ The day,’’ said he, 
*« will arrive, when, instead of changing horses, we shall only require to light a 
coal.”” Already this grand idea has been realized almost to the letter, and I may 
live to see it equally carried out, by means of a railroad and electric telegraph be- 
tween England and India. 

But to return from this digression. Provided with Mr. Peacock’s queries, I 
examined the route by Cosseir and the Nile, as well as that across the isthmus of 
Suez, and a detailed report was made to Government through the Right Hon. Sir 
Robert Gordon, allowing twenty-two days between Bombay and Alexandria. 

This, I believe, was the first proposal, at least the first founded on examination, 
for opening a steam communication by way of the Red Sea. It is not therefore 
surprising, steam by sea being then in its very infancy, that the Earl of Clare, in 
commenting on my paper, should have said, in allusion to the time allowed, ‘The 
misfortune is that Capt. Chesney endeavours to make out a case.’’ I need scarcely 
add, that the energy and activity of Waghorn has performed in fifteen, and even 
twelve days, that transit for which I had allowed twenty-two. 

In proceeding from Egypt towards the Euphrates, which was my next object, 
difficulties and impediments occurred in consequence of my having been carried off 
by the Arabs for some time, and over a considerable tract of country. I must not, 
however, occupy your time by describing a journey which I still remember with the 
deepest interest. 

On regaining my freedom, I continued my journey across the great desert, and 
succeeded in reaching the Euphrates. 

The line taken from Damascus was that by Palmyra; the country was not sandy, 
but part of it had a hard pebbly surface, while the rest was undulating, and covered 
with sheep grass, not unlike the Dorsetshire downs. A slight illness so far dis- 
armed the suspicions of the Arabs, as to offer an excuse for my going by the river; 
and having taken leave of my camels, I caused a raft to be constructed of hurdles 
supported on thirty-three inflated sheep-skins, on which, accompanied by three 
Arabs, I was fairly launched on the great river Euphrates. 

The compass gave me the bearings, and the depth of the river was ascertained by 
means of a-pole going down from the bottom of the raft, by which means I avoided 
the suspicions that would have been raised by the ordinary method of sounding. 
The raft was kept mid-stream during the day, and was secured to a bank by night, 

_ and thus made its way to Felujah opposite Baghdad, not however without some 
difficulties and even dangers, such as being fired at by the Arabs from the banks, 
and being three times robbed of my money under the name of a tax. The condition 
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of an isolated individtal deprived of all resources wheh at such a distance from 
Europe, may appear to have been almost desperate ; but, strange to say, I sueceeded, 
through the influence of the English name, in borrowing funds from the very indi- 
viduals who had previously robbed me, and the descent by Babylon to Bassorah, and 
ultimately across the Persian Gulf, was happily accomplished. 

I must not attempt more than a very general description of the Euphrates, but I 
may observe that I found it deserved even more than its celebrated name as the 
fourth river of Paradise. : 

It is wide, deep, and highly picturesque, flowing between ancient aqueducts and 
irrigating mills, some of which are of modern construction also, with frequent vil- 
lages and occasional towns, sometimes seated on islands, at others on the banks of 
the river, amidst luxuriant groves of date-trees, and occasionally, as in the neigh- 
bourhood of Babylon, surrounded by the richest wheat cultivation. 

I now laid down and sent home, a map of that part of the river which had been 
exainined ; and recollecting that my temporary captivity had deprived me of the 
Opportunity of visiting the country between Seleucia and the river Euphrates, 
above and below Bir, 1 traversed about 1700 miles of Persia, passing through 
Ispahan and several other great cities of that kingdom, to the sources of the 
Euphrates, and also travelled over some 1800 miles through Asia Minor, which 
enabled me to examine the country between the Mediterranean and the upper part 
of the river. 

These explorations occupied three years and a quarter; their result was a printed 
report to Government, submitting at the same time, that a steam communication 
with India should be opened alternately by the Persian Gulf and the Red Sea. I 
believed then, as I do now, that our great kingdom requires a second line, even if 
we were free from all chance of interruption; and even irrespectively of the mercan= 
tile and other advantages which belong to the route through Arabia. 

This report had scarcely appeared, when I was summoned to St. James’s, aiid 
after going into the question in much detail, the King (William the Fourth) took a 
lively interest in the comparative merits of the Red Sea and River Euphrates lines, 
observing, that as a sailor, he considered that about one-half the distance of open 
sea gave a manifest advantage to the latter. 

The subject was next taken up by Lord Palmerston, Lord Ripon, the Marquis of 
Lansdowne; and Mr. Grant, now Lord Glenelg, and after a lengthened examination 
by a Committee of the House of Commons, £20,000 were voted for an Expedition 
to the Euphrates and Tigris, in the command of which I sailed early in the 
year 1835. 

It consisted of two flat-bottomed iron steamers, the fifth and sixth of the kind 
that had been built, with a competent staff of scientific and other officers, together 
with detachments of artillery and sappers, all of whom, having been originally boiler- 
makers, mill-wrights, &c., were prepared to assist in putting up the vessels, which 
we carried out in pieces. 

The upper Euphrates near Bir was the place selected for this purpose, as we 
considered we should there be less likely to meet with opposition from the Arabs, 
than if we had landed with this object at the mouth of the river; moreover there 
are two cities, Antioch and Aleppo, on this line, and many villages which offered great 
facilities in men, animals, &e. 

Accordingly the Expedition landed at the mouth of the Orontes, where, contrary 
to previous promises and arrangements, we found ourselves stopped by the Pasha of 
Egypt, who was then in authority. 

In this dilemma, I determined, instead of sailing away to go round to India, to 
disembark the steamers and their equipments, and having formed a camp, about 
400 tons of materials were deposited on the banks of the Orontes, and the Co- 
lumbine sloop of war and transport which had brought them, took their departure, 
by way of proving to Mohammed Ali that the Expedition was not to be stopped. 
Open impediments ceased after a time, but underhand opposition still met us in 
every quarter, when we had roads to make, waggons to construct, and men as well 
as animals to collect. The delays consequent upon this state of things brought us 
to the ordinary impediments of the rainy season; but at length all difficulties were 
6vercome, the diving-bell was rolled under the surface of the water to be carried 
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onward, and the last piece of boiler, weighing seven tons, and drawn by 104 bullocks, 
entered Port William under a triumphal arch, and thus the extraordinary energy 
and perseverance of the officers and men of the Expedition accomplished, what a 
French writer termed “the gigantic operation”’ of transporting this and the other heavy 
weights a distance of 147 miles, frequently over difficult country, from the Orontés to 
Port William on the Euphrates. 

This operation consumed all the funds of the Expedition, and having been told by 
Government that no more would be given, I was forced either to stop, or to find the 
funds myself. I felt that if I decided on the former course, it would lead to the belief 
that we had failed, and I therefore ventured to draw on my friends at home for up- 
wards of £2000, and as a compensation for this unpleasant alternative, we had the 
pleasure of seeing two steamers floated, one 108 feet long, atid both completely 
arnied and equipped for the intended service, with ample supplies of provision and 
fuel. The latter is found abuidantly of two kinds, viz. mineral pitch, and plenty 
of Tamarisk wood, which gave nearly a knot an hour more speed than coal. 

The descent and survey of the river now commenced. For the latter purpose two 
boats preceded the vessels day by day, sounding and taking bearings, and the officer 
in Charge of this party became the pilot of the steamers next day for so much of the 
river as he had thus explored. 

In this way our operations were peaceably and successfully carried on, till on one 
portentous morning, we discovered a cloud, like 4 man’s hand, coming towards us 
with fatal speed. All efforts were made to secure the vessels in time, and the lesser 
one, the Tigris, even reached the bank, but the whirlwind of the desert had reached 
her at the same instant, and though still in its infancy, such was its violence, that 
that unfortunate vessel recoiled from the bank, and was held as if in a vice, heeling 
over. The storm soon attained its greatest power. The Euphrates was backed at 
this moment to avoid a collision with the unfortunate Tigris, and at 1 p.m. we 
floated past as a mere log, in the midst of darkness deeper than that of night, im- 

tense waves breaking over and into the ill-fated vessel, till she was carried to the 
bottom in seven fathoms water, the helmsman and all others remaining firmly at 
their posts. So fearful and so violent had been the effects of this whirlwind from 
the désett, which would have blown a frigate out of the water, that portions of the 
paddle-boxes were in the fields before I and seven others reached the shore. 
Tweiity of my brave companions had scarcely found a watery grave when a calm 
succeeded the huiricane, Which had run its whole course in fifléen minutes. Had it 
lasted eight or ten minutes more, the Euphrates, though secuted to the bank with 
chain cables and large jumpers driven into the earth, must have gone to the bottom 
also. The Arabs, however, showed the greatest kindness ; for instead of taking ad- 
vantage of our condition, as is unhappily frequently the case in our more civilized 
couhtry, they gave us every possible assistance by collecting the remains of the 
goods, &c. Our loss however was very, very great; 1100 drawings, and all the 
accounts of the Expedition; all the money, with a large quantity of stores, &c., went 
to the bottom. 

This catastrophe happened at Werdi, about half-way between the Mediterranean 
and Persian Gulf, or nearly 500 miles from either; at the very spot where I first 
came upon the river, and also riear the place where the apostate Julian lost the 
greater part of his fleet from a similar storm. The Arabs told us they had often 
witnessed storms, but never one such as this had been. 

I had been saved, and therefore I could not despair, though half the river still 
réfmained to be navigated. I had now the painful task of communicating what I 
had hitherto concealed from the officers and men, the orders to break up the Expe- 
dition a8 soon as it should reach the Persian Gulf. I announced that I considered — 
the late calamity would justify a departure from these orders, and being nobly 
seconded by the officers, who gave up their pay to lessen the expenses, we happily 
continued our stirvey and descent by Babylon to Bassorah, where we fired seventy- 
two fuis, one for every year of our warm-hearted monarch King William. 

The expected supplies had not yet reached the Persian Gulf from India, but they 
were received at a later period, and we renewed our operations by ascending more 

_ than 300 miles of the river Tigris, to the city of the Kaliphs, Baghdad. The 
steamer everywhere created surprise if not amazement. On one occasion, an Arab, 
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placing his head between his knees, was heard to exclaim, ‘ Has God only made 
one such creation’’? The Arabs had a kind of prophecy that when iron should 
swim on the water, their dominion was to end, and they came in consequence hun- 
dreds of miles to ascertain the fact that it really did swim. 

On descending again to Bassorah, we found the Hugh Lindsay with a mail and 
passengers from Bombay. We took both on board, and immediately commenced 
the ascent of the Euphrates. But when we had reached the distance of nearly 200 
miles, the cross-head of the engine snapped, and it became necessary to drop down 
to Bassorah, and to send the mail by land to England. 

The officer who took charge of it is now Captain FitzJames, one of those Arctic 
voyagers, to ascertain whose fate England is now making such meritorious, and let 
us trust they will prove successful exertions. 

I now proceeded to India to urge the continuance of the enterprise, and the 
engine having been repaired, Colonel Estcourt, who was left in charge, ascended to 
Baghdad, after exploring the river Karun, &c. Fresh orders were however received 
to break up. the Expedition, and the party returned to England by land, while I 
followed taking from Bombay important despatches. With these documents I made 
a desert journey of nearly 1000 miles from sea to sea. My party consisted of two 
Arabs with four camels, The compass guided our steps by day and the stars by 
night, and thus the journey to Damascus was accomplished in nineteen days. We 
occasionally halted in Arab tents, when I heard them speaking of Chesney Beg, who 
having shaved off his beard was not recognized by them. 

On reaching England, I received a communication from Prince Metternich, ex- 
pressing his readiness, his earnest desire indeed, to meet the supposed Indian line at 
Scanderoon ; but the British Government did not enter into the question at all, 
beyond turning it over to the East India Company. Three river steamers were 
however afterwards floated by the Company on the Mesopotamian rivers, and Cap- 
tain Campbell of the Indian Navy successfully ascended the Euphrates as high as 
Beles. Captain Lynch of the Indian Navy (who was one of the officers of the 
Expedition), in his descent of the river, crossed by one of the ancient canals flowing 
from the Euphrates to the Tigris, into the latter river. The necessities of the ser- 
vice during the Affghan war, caused these vessels to be taken to the river Indus, and 
the question of their navigation remained in abeyance till last autumn. The Turkish 
Government then took the matter up, and after some reference to me, two steam- 
vessels of suitable dimensions have been constructed by Messrs. Laird of Birkenhead, 
and will speedily be launched on the rivers of Mesopotamia. I feel, however, no 
small anxiety lest a great undertaking should fall to the ground from want of 
competent management, such as might be found by British enterprise, either on this 
or any other line. 

Of late the Eastern Steam Navigation Company, in competing with the Peninsular 
and Oriental Company, appears to have come to the conclusion that long and 
powerful steamers, using both the screw and paddles, might reach India by the Cape 
in about thirty-two days, and it is understood that vessels of this description are 
now being built. Admitting that the most complete success should attend this 
great undertaking, and that a distance of 10,790 miles should be accomplished 
within the specified time, it is quite clear that this line will have to compete with 
vessels of similar power on the shorter lines, namely, the one of about 5238 miles 
by the Red Sea, and that of 4823 miles by the Euphrates. 

Of another line, that by America, which is to be brought before this Section, I 
know little or nothing, but it seems clear to me that either of the other two must 
lave manifest advantages. As the communication by the Red Sea has for a long 
time been as regular as can be desired, it only remains to notice the facilities belonging 
to the line through Asiatic Turkey and Persia, and again by the same line of country, 
partly by railroad and partly by steam-vessels. 

A railway already exists from London to Hungary, and ere long it may reach 
Constantinople, either by crossing the Balkan partly by means of stationary engines, 
or coasting the sea-shore by way of Varna, in order to turn this chain, and thus 
reach Constantinople with facility. The great chains of Asia Minor present, as I 
know, and as you have seen by Mr. Ainsworth’s paper, very serious impediments, 
but not such as might not be overcome by the science of the present day; and having 



TRANSACTIONS OF THE SECTIONS. 109 

once attained the valley of the Mesopotamian rivers, the line might be continued 
along the southern shores of Persia and the coast of Mekkran to India. 

But, although practically attainable, the enormous expense on the one hand, and 
the unsettled state of this part of the country on the other, render such a line of 
communication only likely to be successfully attempted at some distant period. We 
may therefore postpone the consideration of all that is eastward of the Euphrates, 
and confine the question toa railway through Arabia, having a steamer to India 
from one extremity, and another to Trieste from the other. The line supposed is to 
quit the Mediterranean at the Bay of Antioch, and pass from thence by ancient 
Aleppo to the Euphrates at Jaber, and so along the right bank of the river to its 
estuary, a distance of 715 miles. Were this completed, with the assistance of 
powerful steamers at each extremity, letters might reach Bombay from London 
In eighteen or nineteen days, and messages, partly by electric telegraph, in ten 
days. 

Seven hundred and fifteen miles of a single line of railway on the American plan, 
might be executed for about £5,720,000, or with two powerful steamers on the 
Arabian, and as many on the European side, for about £6,000,000 sterling, including 
the necessary port in the Bay of Antioch. 

Instead, however, of engaging in the first instance in such a serious outlay, tem- 
porary, and by no means costly arrangements can be made. There is, as we all 
know, a railway open to Trieste, from whence the Austrian Lloyd’s Company 
vessels would carry the mails and passengers to Scanderoon, which, as a temporary 
harbour, requires no outlay whatever. From thence by the Bir-line, it is but 110 
miles to Beles on the Euphrates, between which place and Bassorah small steamers 
might be used : 

Days. Hours 

London to Trieste...... soBoOGOE re Basen cneaesses 12 
Trieste to ScamderOon .......ccccsecscaccccadence 2 13) 
Scanderoon to Jaber ............ path eb cok uoae eae aI Io 
Paver tO WNASSOLAL ssa. seaceccaceccacercscccessesa® i 10 
Bassorah to Bombay....... cago nekaae das saap ease 4 12 

Delays DCRR A aM Ti 10 

18 18 
and if partially using the electric telegraph, ten days. 

: Such an opening as this as a commencement, might be accomplished with a bond 
fide capital of £50,000, or at the outside, £80,000; and if the undertaking were 

_ conducted by practical men, I should have no fears as to its result. For the tem- 
porary land journey, either camels might be used, with frequent relays, or the car- 

_fiages of the country, called Tack-i-van, which are carriages slung between two 
camels or horses; and the necessary protection from place to place being connected 
_ with the hire of the animals, this would give large employment to the Arabs, and 
their interest would go hand in hand with the undertaking. 

During our extensive intercourse with them, the Arabs showed the most favour- 
able disposition towards us; and they were not only glad to be employed, but proved 
remarkably faithful, not only in transporting goods and stores, but in money also. 

_ All our stores, and upwards of £6000 were safely carried in small sums from time 
to time by Arab messengers, without any loss whatever, and the existence of com- 

“mercial intercourse for centuries in Arabia, is the best proof that no great difficulty 
_ can attend more extended relations with this people. 

_ As the fertility of Mesopotamia greatly exceeds that of Egypt, being capable of 
_ growing indigo, cotton, sugar, grain, and wool to any amount, this country opens 
_a vast field for agricultural and commercial enterprise, with the safe and productive 
investment of capital. Besides the advantages of a postal communication with 
India, alternately with that by the Red Sea, a ready intercourse with Southern 

Persia, Arabia, Mesopotamia, and Kurdistan, must greatly extend the outlets for 
our manufactures, and would probably afford at the same time desirable localities 
for colonization. 

' The climate is healthy, and it could be easily shown by calculation, that there 
would be ample returns for the capital of any company that may be judiciously 
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organized. One of my officers, Mr. Hector, remained on the Euphrates, and com- 
mencing from nothing, has realized a small independence by the occasional freight- 
age of a ship from England with cotton and other goods. The natives, both of Arabia 
and Asia Minor, are anxious for European manufactures, which, when I was in 
Mesopotamia, were chiefly obtained from Russia, and of an inferior quality. These 
goods were retailed by the native merchants at an enormous price, their profit being 
generally cent. per cent. It is however necessary to consult the taste of the natives 
in cottons, muslins, and other manufactures, to ensure success. The Russians have 
done this judiciously, and have secured popularity for their goods. 

Much more might be said on the subject of commerce; but setting aside all these 
considerations, let us reflect for a moment on the vast field that would be opened to 
scientific research and observation, in countries so rich in remains of early civiliza- 
tion, so deeply interesting to the antiquarian and the historian, so fertile in produc- 
tions for the naturalist and botanist. To the ethnologist, geologist, and geo- 
grapher also, the opening of this line of route would be of inestimable value, while 
to be the means of re-introducing Christianity and civilization to regions hallowed 
by the most sacred associations is surely an object worthy of the best efforts of the 
British people. The Mesopotamian rivers should not be allowed to remain almost 
useless to mankind, and I cannot relinquish the hope that I shall yet see this long- 
cherished desire, fully and judiciously realized. 

To carry out the whole project of a railway through Arabia, only £1,205,000 
would be required, and the annual cost would be about £140,000. The greater 
object of a railway to India all the way, would require about £33,800,000. But 
my proposal only requires for a beginning £50,000 or £80,000, to be gradually 
increased as success crowns our efforts to a capital of £1,205,000; and we may 
leave the question of the £33,000,000 for our sons or our grandsons. 

Expedition under Mr. F. Garton, to the East of Walfisch Bay. 

Climatologieal Notes on Pisa and Lucca. By Dr. J. GAson of Dublin. 

Recent Survey for a Ship Canal through the Isthmus of Central America. 
By Messrs. Lionet GisBorNE and Forpe. Communicated through the 
Royal Geographical Society, by the Foreign Office. 

On a Recent Journey across Africa from Zanzibar to Angola, as com- 
municated from Her Majesty's Foreign Office to the Royal Geographical 
Society. 

On certain Ancient Mines. By the Rev. Epwarp Hincxs, D.D. 

There are two places in the Cuneatic inscriptions in which mines or quarries are 
mentioned. The first is on the obelisk, brought from Nimrtd, where the following 
passage occurs, It is Divanubar, king of Assyria, who speaks :—‘‘In my twenty- 
second year (about 878 B.c.), I crossed the Euphrates for the twenty-first time. I 
went down te Tabal. I received their tributes from twenty-four kings of Tabal. 1 
went to the mines of silver, of salt, and of gypsum.” The last-named substance is 
identified by its being that of which certain colossal bulls are said to have been 
made. The country where these mines existed must be a part of Cappadocia; and, 
from the number of its kings, it is evideat that it was of considerable extent. It 
appears, from the inscriptions, that it bordered on Khelakku, which Colonel Raw- 
linson has identified with Cilicia, Its name is probably preserved, ina slightly cor- 
rupted form, in Tavros, the name given by the Greeks to the mountain chain which 
lay in the south of it. So Wararadh, or Ararat, was properly the name of a 
country, but is now applied to a mountain in the east of this country. As a more 
‘familiar instance, Mourne is properly the name of a barony, but is best known as 
that of a mountain chain which lies in it. In this country, Mr. Ainsworth has 
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mentioned two salt mines, one near Kankari, and the other at Tuz Koi, near Neu 
Shehr. The latter is described as an immense bed of salt, in which a pit was 
originally dug, round which shafts are now sunk. Gypsum quarries are found in 
abundance in this district, as is also marble; but of this substance it appears that - 
no bulls have yet been found, No mines of native silver exist in the country; such 
a mine may have existed formerly, and have been exhausted; but itis more probable 
that the mine was of argentiferous galena, the reduction of which is less difficult 
than of copper ore; and we know that the mode of reducing this was known many 
centuries before the date of this inscription. Such a mine exists at Denek Tagh, 
about eighty miles north of the salt mine. [M. de Tchihatchef mentioned another 
silyer mine, lying between this and Sivas, which he thought more likely to have 
been visited by the Assyrian king.] The other passage in an Assyrian inscription 
is in the annals of Sargon. In Botta’s pl. 83, |. 9, under the 11th year (711 8.¢.), 
when he took Ashdud, the king of which fled to Egypt, there occur the words, 

‘«* Baal Zephon (Bahil Zapuna) the great mine of copper.’’ The preceding and fol- 
lowing words are lost. The earliest known copper mines are those in the peninsula 
of Mount Sinai. A place called Surdbat Hl Khadem attracted much attention some 
years ago. It was believed to be an Egyptian place of pilgrimage. Some pillars 
were found there, containing dates in the reigns of many Egyptian kings, and these 
were believed to be tombstones. At length Lepsius visited the place, and ascer- 
tained that it was a great copper mine; and that the pillars contained records of its 
being worked at the times mentioned, and invocations of Hathor, the Egyptian 
Venus, who presided over the country. This connexion of Venus with copper, in 
the worship of both this country and Cyprus, and in the fancies of the alchemists, 
was noticed as a curious coincidence that required explanation. On the Nimrid 
obelisk are the tributes of five nations, the first and fifth of which offer copper; and 
this was, no doubt, a production of their countries. The name of the first nation is 
Gilzan, probably the Gozan of scripture. The name probably signifies the country 
of the Gele, whom Strabo places on the shore of the Caspian sea. It is 
the modern Ghilan. Here is the celebrated copper mine of Shichterabad, which 
Colonel Monteith says is probably not exceeded by any in existence for richness 
and facility of working. It is near a river which is called at this day Ozan. The 
second tribute is that of Jehu, king of Israel. The third is of a country formerly 
supposed to be Egypt, the name of which very clcsely resembled its name; but it is 
the hilly country to the east of Nineveh, and not very far from it. The fourth tri- 
bute is supposed to be that of a nation on the west of the Persian Gulf. The fifth 

“is, according to Colonel Chesney, that of the people on the opposite coast of the 
Gulf where copper is found. The mode of reading this name is uncertain, the first 
character having different values. Dr. Hincks was disposed to read it Shirutinay, 
identifying it with the Sharutana of the Egyptian inscriptions, or the people of 
Cyprus; but the appearance of the people was, according to Colonel Chesney, so 
decidedly Persian that he would not press this point. He, however, went on to 
state his reasons for believing the Sharutana to be from Cyprus, as it led to some 
interesting conclusions. They are called ‘the Sharutana of the sea,”’ and this is 
analogous to a phrase ‘‘ of the middle of the sea,’’ which, in the Cuneatic inscrip- 
tions, is added to certain names implying insular position. This is one of the few 
points on which Dr. Hincks and Colonel Rawlinson differ. A series of names of 
people are mentioned on a great slab at Nimrdd, as paying tribute to the father of 
Divanubar. This list begins with the Tyrians and ends with the people of Arwad. 
Then comes this phrase, which Colonel Rawlinson supposed to apply to all the 
people, and to mean that they lived on the sea coast; but Dr. Hincks supposes it to 
belong to the last people only, and to imply that they lived in an island. The same 
phrase is appended to two other names; and this difference as to its interpretation 
has led to very different views of what these names apply to. We have the Yavnay, 
who arementioned in several places, and particularly as being employed by Sen- 
nacherib to navigate his vessels, along with Tyrians and Sidonians. Colonel Raw- 
linson makes them to be the people of Jabneh, in Palestine, but Dr. Hincks believes 
them to be the Ionians, or people of the Grecian islands. But what is more inter- 
esting is, that Luli, the king of Sidon, is said to have fled from Tyre to a place 
named, according to Colonel Rawlinson, Yatnan, and supposed by him to be Rhi, — 
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nocolura, on the frontiers of Egypt. He evidently believes that Luli fled by land. 
Dr. Hincks reads the name Yavan, and believes it to be the country to which the 
Yavnay belonged, or the Grecian islands, including perhaps Crete. He observed 
that, in the Khorsabad inscriptions, an invasion of seven kings of this country is men- 
tioned, and they are said to have been seven days on their voyage. This implies 
that they came from Crete, or from beyond it. What makes this matter most in- 
teresting is, that the flight of the Tyrians to Yavan, which is represented in the se- 
venty-first plate of Mr. Layard’s Monuments of Nineveh, seems to be the fulfilment 
of the prophecy in Isaiah xxiii. 12. Tyre, the daughter of Sidon, is here passing 
over to Chittim. Commentators have looked to the time of Nebuchadnezzar for the 
fulfilment of this prophecy; but here is a more direct fulfilment than could have 
occurred then, more than 100 years earlier, and not above fifteen years after the 
prophecy was delivered. The sculpture evidently refers to a flight, not to a warlike 
expedition, as women and unarmed persons are represented in the ships; and an 
adjoining slab represented the castle of Tyre on the sea shore, and a woman, who 
had embarked, receiving a child from a man on the shore. After this digression, 
the identity of ‘ Baal Zephon, the great copper mine,” with the place of that name, 
before or over against which Pihahiroth was situated, was maintained. Baal Zephon 
was supposed to be Surabat el Khadem; and it was maintained that Pihahiroth 
must be on the part of the coast which fronted this mine; a position which agreed 
with that of the coast south of Rds ’Atdkah, but by no means with any part of the 

‘ coast north of it. This was considered to refute the opinion which so many have 
adopted of late years, that the Israelites crossed the sea in the neighbourhood of 
Suez. Dr. Hincks observed, in conclusion, that the truth of the narrative in the 
book of Exodus was one for the theologian and not for the geographer. The po- 
sition of Pihahiroth, whether close by Suez or to the south of Ras ’Atakah, was a 
geographical question. If the former opinion prevailed, another geographical ques- 
tion arose, whether a multitude of people could cross the sea in that place, under 
any circumstances of wind or tide, without the laws of nature being suspended. But 
if the latter opinion be adopted, there is no room for this second question. Every 
one must admit, that, below the Cape, if the Israelites crossed at all, they must 
have crossed the broad and deep sea, when the water must have stood as a wall on 
their right hand and on their left, as the narrative expressly affirms that it did. 

Latest Explorations in South Africa to the North of Lake N’gami. By 
Messrs. Livineston and OswELuL. 

On the Expedition to the Interior of Central Australia in search of 
Dr. Leichardt. 

On the Proposed Expedition to ascend the Niger to its Source. 
By Lieut. L. Macteop, RN. 

In the contract lately made by the Admiralty with Mr. M‘Gregor Laird, for the 
conveyance of the mail to the west coast of Africa, there is a clause by which the 
contractor binds himself to supply a steam-vessel suitable for river work, for the 
purpose of geographical and scientific research, at the small cost of 46. per mile. By 
taking advantage of this clause, Mr. Macleod proposes to open the Niger and the 
Chadda to the commerce of this country and continue researches as to the course 
and source or sources of that river. 

Notes on the Distribution of Animal Life in the Arctic Regions. 
By A. Petermann, F.R.G.S. 

The occurrence of animals in the arctic regions, and its bearing on the missing 
expedition under Sir John Franklin, is a subject which has of late excited a good 
deal of interest, and has given rise to the most conflicting opinions: some have 
maintained the existence of animals in the arctic regions in great numbers, afford- 
ing abundance of food to man; others as stoutly insisted upon the extreme 
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scarcity, if not total absence, of animals. Mr. Petermann then procecded to state, 
that the views hitherto entertained regarding this subject were narrow, circum- 
scribed, and consequently erroneous; that individual observations in particular 
localities, comprised within a small space on the American side, had been received 
as data upon which to build general statements regarding the entire arctic re- 
gions, though in such observations the whole Asiatic side of the polar basin had 
been altogether overlooked. Arguments were then adduced, from the geographical 
features, and natural history of those northern regions, to prove that the commonly 
received hypothesis, that with ascending latitudes there was a proportional descent 
of temperature, and a consequent decrease of animal and vegetable life, is a fal- 
lacious one. With regard to the bearing of these observations upon the Franklin 
expedition, Mr. Petermann further remarked:—The general opinion is that the 
missing vessels have been arrested somewhere between Wellington Channel and 
Behring’s Straits, and the Siberian shores. Most probably their position is nearer 
to the latter than to the former points. As these three regions abound in animal 
life, we may fairly conclude that the intervening portion partakes of the same cha- 
racter ; and, moreover, that the further Sir J. Franklin may have got from Weiling- 
ton Channel, and the nearer he may have approached the north-eastern portion of 
Asia, the more he will have found the animals to increase in number. The direction 
of the isothermal lines corroborates this assumption, as they are indicative of a 
higher summer temperature in that region than in any other within the Polar basin. 
Those countries being probably uninhabited by man, the animals will have continued 
unthinned by the wholesale massacres by which myriads are destroyed for the sake 
of their skins or teeth. An interesting fact was mentioned by Lieut. Osborn, 
namely, that Captain Penny, in September 1850, had seen enormous numbers of 
whales running southwards from under the ice in Wellington Channel... We know 
this to be also the case in the Spitzbergen sea every spring, and that these animals 
are numerous along the Siberian coasts. This not only proves the existence of one, 
or perhaps two Polar seas, more or less open throughout the year, but also that 
these seas abound in animal life; to satisfy enormous numbers of whales, an amount 
of food is required which cannot be small. And it is well known among the 
Tchuktchi, on the north-eastern coasts of Siberia, where land to the north is said to 
exist in contiguity to, and probably connected with, the lands discovered by Captain 
Kellett, that herds of reindeer migrate between those lands and the continents. 
Taking all these facts into consideration, the conclusion seems to be a reasonable 
one, that Franklin, ever since entering Wellington Channel, has found himself in 
that portion of the arctic regions where animals probably exist in greater plenty than 
in any other. Under these circumstances alone his party could exist as well as 
other inhabitants of the Polar regions; but we must not forget that, in addition to 
the natural resources, they would in their vessels possess more comfortable and 
substantial houses than any of the native inhabitants. So far as food is concerned, 
reasonable hope, therefore, may be entertained that the missing Expedition would 
not altogether suffer by the want of it ; their fate, however, depends upon other cir- 
cumstances as well, among which that dire scourge of mariners, the scurvy, is pro- 
bably more to be feared than any other. 

Commercial Documents relating to the Eastern Horn of Africa, translated and 
communicated by Dr. Suaw. 

Notes on the Possessions of the Imaum of Muscat, and on the Climate of Zan- 
zibar, with Observations on the Prospects of African Discovery. By 
Lt.-Colonel Syxes, F. RS. 

Col. Sykes referred to a graphic account of the condition of Zanzibar by Lieut. 
Fergusson, Indian Navy, derived from the testimony of a Mohammedan merchant. 
Nothing, he said, comparatively speaking, was known of these territories, and it 
was an unfortunate thing that such should be the case, particularly as the Imaum was 
the friend of England, and willing to do anything he was asked. Two missionaries of 
the Church Missionary Society had resided on the coast of Africa, opposite Mombas, 

_ for six or seven years, and an account of their experiences appeared in the Journal 
1852. 
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of that Society. From these we learn that several districts in the country referred 
to were, owing to their great elevation, very healthy, and that the people on the 
coast were Mohammedans. The travels of Rebmann and Krapf in these districts 
led to the discovery of ¢wo snow-capped mountains directly under the equator. This 
mountainous region was believed to be the source of the true Nile. The territories 
of the Imaum of Muscat were confined to the coast from the Red Sea to 10° south 
latitude. 

On the most Rapid Communication with India via British North America. 
By Capt. Synee. 

Having pointed out that a route towards the North by a line almost direct from 
England, connecting the Atlantic and Pacific Oceans, would be the shortest, the 
writer compared the relative advantages afforded in British America and the States 
when another line was proposed, and stated that the former possessed superior 
facilities. The plan which he suggested was composed of four distinct links of com- 
munication, each independent in itself, capable of separate execution, and opening 
up important sources of profit. Railways throughout Nova Scotia and New Bruns- 
wick, connecting the seaboard with the interior, were essential to the success of the 
plan, The Report then entered into details of the project; which contemplated the 
connexion of Lake Superior, Winipeg, the Rainy Lake, and the rivers and lakes in- 
tervening, to the foot of the Rocky Mountains, and thence, by creating permanent 
dams or reservoirs, to open the passes through those mountains, and regulate the 
descent of the waters to the Pacific. The paper entered into the calculations of the 
altitudes of the lakes, the highest water being estimated at about 1400 feet above 
tide-water ; and having referred to the ascent accomplished in the Welland Canal, 
and the necessity of a perfect geographical survey to ascertain the levels with pre- 
cision, the writer urged the practicability of the design, and gave elaborate details of 
the beauty and fertility of the country to show the important results which might be 
obtained from opening up the communication. 

Late Explorations in Syria and Palestine. 
By the Chevalier Van DE VELDE, of the Dutch Navy. 

On the Upper Nile. By Consut VANnDEY. 

STATISTICS. 

On the Present State of the Law of Settlement and the Removal of Paupers 
in Scotland. By Professor Auison, M.D., F.RSL. 

Havine remarked on the difference of this law in Ireland, England, and Scotland, 
the Doctor denounced that of the two latter kingdoms as repugnant to justice and 
common sense; and cited various authorities (¢. g. Adam Smith, Turgot, and Sir 
Robert Peel) to show that its impolicy, as impeding the free circulation of labour, 
and the hardships inflicted by it, e. g. in times of distress in manufacturing districts, 
when labourers from thence, knowing nothing of agriculture, were sent back to agri- 
cultural districts merely because they had been born there, had been long since 
clearly pointed out by the most competent judges. 

The law of settlement and removal lately introduced into Scotland had frequently 
frustrated the otherwise beneficial working of the new poor law. Strangers were 
allowed to obtain a settlement in any part of Scotland by five years’ residence with- ~ 
out parochial aid ; and this provision he thought equitable, but it was coupled with 
others, often rendering it quite ineffectual for the relief of the poor, and very bur- 
thensome, at least to the charitable amongst the higher ranks. The ill-understood 
boundaries of parishes in towns were one main cause of such evils, Again, a man, 
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however industrious, after living four years and ten months in one place, might fall 
ill, require casual relief, and thereby lose his settlement ; even if an Irishman gave 
Scotland the benefit of his labour for thirty years, and acquired several settlements 
in the country during that time, he lost all claim to relief if he had not been residing 
five years in the parish where he lived when first requiring relief. A married woman, 
however respectable, could not gain a legal settlement by her own labour, if deserted 
by her husband; although an unmarried woman, however profligate, might do so. 
And the forcible removal of persons thus denied relief led to much fraud, expense, 
concealment of contagious disease, and other evils of which he gave examples. 

He agreed with Mr. Pashley, Q.C., in recommending that the legal right to relief 
should take effect wherever destitution might show itself; the relief being admini- 
stered, as at present, by local boards, under due supervision from a_ general fund, 
two-thirds of which should be raised throughout the whole United Kingdom, and 
one-third only in the district where the relief was given, in order to ensure caution 
and ceconomy in the administration ; and in this way he thought that much expense 
would be saved (now incurred by disputed questions of settlement), and the various 
evils above stated be entirely avoided. : 

On the Neglected and Perishing Classes, and the Means of their Reformation. 
_ By Rey. Joun Enear, D.D. 

— 

On the Laws of the Currency in Ireland, as exemplified in the Changes that 
have taken place in the amount of the Annual Circulation of Bank Notes in 
Ireland since the passing of the Act of 1845. By J.W.Gitpart, F.RS. 
In 1845, the average amount of notes that had been in circulation during the year 

ending the Ist of May 1845—#£6,354,494—-was made the fixed or authorized issue. 
For any amount beyond its authorized issue each bank was required to hold an equal 
sum in gold or silver coin, the silver not to exceed one-fourth of the gold coin. The 
Act came into operation on the 6th of December 1845; and from that period each 
bank has made returns, stating the average amount of notes in circulation during the 
preceding four weeks, distinguishing the notes under £5 from those of £5 and up- 
wards, and stating the amounts of gold and silver coin it held in its vaults. These 
returns were made by all the banks of circulation in Ireland. The proportion per 
cent. these averages bear to the certified circulation of £6,354,494 is also stated 

hereunder :-— 
Average Proportion to 

Circulation. Certified Circulation. 

POA AAR TARO LO LO Rikattescascccsteccvecss 114°25 
Ty ET 2k 6008, 83D) caccccecccc cee cectonees 94°55 
1848 eRe weRE BAO ee, ARIE ee 76 ‘ 
oe rae as ey RRUEU Ets PAS ROLOGO cin tecsenteccesevcses se 67°83 
LO5OP RE EAE aad 0 Wie og 71 
FR , 4,462,908 ...... ECG C OREO E eG 70°25 

From this it appeared, that, if the authorized issue be represented by the number 
100, the actual circulation for the six years, 1846 to 1851 inclusive, will be repre- 
sented by the numbers 114, 94, 76, 67, 71, 70. The question occurs—What is the 
cause of this falling off in the annual circulation since the passing of the Act of 
1845? The amount of notes in circulation does not correspond with the amount of 
gold in the Bank of England; for the gold in the Bank of England is at the present 
time much higher than it was on the Ist of May 1845, although the Irish notes 
in circulation are much less. There were three negative laws of the currency in 
Ireland, namely, that the amount of notes in circulation is not regulated by the 
Act of Parliament, nor by the wishes of the Irish bankers, nor by the stock of 
gold in the Bank of England. Notes are issued in Ireland chiefly for the purpose 
of purchasing agricultural produce; it would seem to follow that the amount of 
notes put into circulation will be regulated mainly by the quantity of that produce, 
and by the price at which it is purchased. If, then, we found that, in the years 
since 1845, the quantity of agricultural produce has been less, or the price at 

> g* 
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which it has been sold has been less, and especially if both these circumstances 
should have occurred, then have we an adequate cause for a reduction in the amount 
of bank notes in circulation. The annual productiveness of the harvest would affect 
the amount of notes in circulation. Again, a bad harvest in one year may, by the 
distress it produces, cause a less production of commodities in several following 
years, and hence there may be a less demand for bank notes. A bad harvest pro- 
duces distress among the farmers, and this distress affects the amount of the circu- 
lation in two ways :—First, the farmer consumes his own produce instead of selling 
it, and thus does not require the use of notes. Secondly, the distress of the farmer 
diminishes the instruments of reproduction. If he has no potatoes, he can rear no 
pigs. An abundant crop of potatoes produces in the following year an abundant 
crop of pigs. After the failure of the potato in 1846 the exportation of swine was 
reduced from 480,827 in 1846, to 106,407. The potato crop again failed in 1848. 
The number of swine exported in 1848 was 110,787; in 1849 it was only 68,053. 
The destruction of the pigs which took place in 1846 would doubtless affect the cir- 
culation of notes in subsequent years, especially in 1847, 1848, and 1849, and pro- 
bably, also, to a certain extent, in the years 1850 and 1851. He next proceeded to 
lay down as propositions, that a reduction in the quantity of commodities produced 
may be caused by a reduction in the number of producers, and this would occasion 
a less demand for bank notes; and that the amount of notes that circulate in a 
country will also be affected by the quantity of commodities exported, and the quan- 
tity imported. After addressing himself to these points, he said that we found that 
the reduction in the amount of notes in circulation in Ireland had been preceded or 
accompanied by a reduction in the amount of commodities produced, occasioned by 
a reduced productiveness in the land actually cultivated, a destruction in the instru- 
ments of reproduction by the distress thus occasioned, a reduction in the number of 
producers by deaths and emigration, and the exportation of an increased portion of 
its capital in exchange for food. But there was another circumstance that concurred 
in powerfully producing the same effect, that is, the price at which the commodities 
brought to market were sold. He went into a variety of calculations to sustain the 
foregoing positions, and then said that, from the whole, he inferred that the difference 
between the amount of bank notes circulating in a country at two different periods 
cannot be regarded as any correct test of the condition of its inhabitants at those 
periods, unless we take into account all the circumstances by which that difference 
is attended—that the decline of the circulation of bank notes in Ireland, from the 
year 1845 to 1851, is no accurate measure of the distress that has existed in the 
country, or that now exists, as other causes besides distress have concurred in pro- 
ducing that effect—that in comparing the circulation of 1845 and 1851 we are 
making a comparison unfavourable to the country, as the year 1845 was a year re- 
markable for the high amount of its circulation—and that we should indulge in no 
desponding inferences as to the condition of the country, even if the circulation 
should never recover its former amount. Even the permanent reduction of the cir- 
culation to its present amount would be no conclusive evidence of the distressed 
condition of the country; for, though distress first caused the decline of the circu- 
lation, yet, from the new circumstances which that distress introduced, the same 
amount of bank notes are not now necessary for conducting its operations. 

—_— 

Should our Gold Standard of Value be maintained if Gold becomes 
depreciated in consequence of its Discovery in Australia and Cali ortee. ? 
By Professor Hancock. 

After a long dissertation on the standard of value in different countries and ages, 
that in England being now 5 dwts. 92 grains of gold to the pound (which originally 
meant the pound weight of fine silver, that standard having been altered in conse- 
quence of repeated depreciations in value, until silver was only one-third of the value 
it was when the standard of value was fixed)—after showing how the standard 
might be depreciated, by altering the quantity of gold or silver representing it—the 
alteration of the purity of the metal representing the standard, by the substitution 
of some other commodity for gold and silver as the standard—and from the standard 
falling in value from excessive supply—and referring to various tamperings with the 
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currency until it was restored by Sir Robert Peel’s Act of 1819—the Professor stated 
that the last cause of depreciation of the value was the one with which they had 
then to deal, from the recent discoveries of gold in Australia and California. When 
the large discoveries of gold and silver took place in South America there prices fell 
considerably in value; but though the Government took the matter into serious 
consideration, they were unable to find any remedy for the depreciation in the value 
of the precious metals arising from their excessive supply, though it caused great 
confusion in the carrying on of all descriptions of trade, and the collection of tax- 
ation. He was of opinion, notwithstanding the theoretical opinions of many writers, 
that from the parallel of what took place when the South American mines were 
discovered, the gold, if depreciated in value, would cause great confusion in the 
country; and he would therefore suggest that silver, which did not appear likely 
to be depreciated, should be taken as the standard of value. Should, however, silver 
also be depreciated, there ought to be a scientific inquiry to see whether, from some 
combination of metals, a standard of value might not be found which would have 
the same effect with regard to the commerce, &c. of the country as the compensating 
pendulum had with regard to time. 

Are there any Impediments to the Competition of Free Labour with Slave 
Labour in the West Indies? By Professor HAncock. 

The principal conclusions to which Prof. Hancock came were,—1. That, as a con- 
clusion of moral philosophy, it was shameful to maintain slavery for a single hour. 
2.That, as a conclusion of pclitical economy, emancipation should be immediate, and 
not gradual. This position Prof. Hancock proved by the history of the emancipation 
in the West Indies, where the apprenticeship system turned out a failure; and re- 
marked that, where emancipation cannot be immediate, it is the duty of those who 
see that the change is inevitable to make such previous arrangements that the deve- 
lopment of free labour may arise as soon as possible. 3. That auxiliary measures, 
such as education, reform in the courts of law, especially respecting the tenure and 
sale of land, are essential in order that the blessings of emancipation may be exhibited 
on the community at large. Prof. Hancock showed that these auxiliary precautions 
had not been taken. Grants had sometimes been made in favour of education, but 
as soon as any pressure came they were withdrawn. He also dwelt on the im~- 
portance of permanently fixing the law of property in land. 4. That the loss of 
property consequent on emancipation should not be thrown on the slaveholders, but 
on the community at large, inasmuch as the whole British people had been respon- 
sible for slavery. Accordingly, the slave-owners were compensated, partly in money, 
and partly in differential duties which had not yet quite ceased. 5. That free labour 
requires no protection to enable it to compete with slave labour. In slavery there 
was not the same division of labour as in freedom. Again, the invention of machines 
proceeded from free labour, freemen desiring to ceconomize labour. The consequence 
was, that more labour was wasted in slavery than in freedom to produce equal re- 
sults. If free labour could not compete successfully with slave labour, he feared that 
the moral question would be in great danger. 6. That the allegations about the negroes 
in the West Indies demanding too high wages are untrue, and the imputations on 
their character unfounded. It turned out, when inquiries were made into the facts, 
that wages were very low; and Prof. Hancock quoted authorities to show, that 
wages were at such rates as 6d., 4d., and 3d. per day, so that if the negroes had not 
provision grounds, they would often be in great straits. 7. That the state of the 
West Indies did not show the impracticability of free labour competing with slavery, 
but shows, on the contrary, the folly of the laws which have been passed by the 
Colonial Legislatures, the folly of the short-sighted selfishness of the planters, and 
the folly of those philanthropists who, instead of seeking the removal of those laws, 
demand a monopoly for the planters. In arguing this head at length, Prof. Hancock 
touched upon the following points :—the bankrupt state of the West India proprie- 
tors before the emancipation—the evils of the Coolie immigration—the unjust taxes 
on the labouring classes in the West Indies—the unfair restrictions on their progress 
—the system of oppressive laws by which a labourer is condemned where a pro- 
prietor escapes—and the unsatisfactory tenure of land in the matter of summary 
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ejectment and want of leases, and in the impediments to the transfer of landed 
property. 

Statistics of the Revenues of the University and some of the Colleges of Oxford, 
compiled from the Report of the Oxford University Commission. By JAMES 
Heywoop, M.P., F.R.S. 

It appeared, as far as could be ascertained, that of nine colleges, the average in- 
come of the heads of houses was £1100 a year; and as regarded Fellows, taking 
in the Canons of Christ Church, the average income was £234 a year. The total 
income of Oxford University was about £22,000, and of the colleges £152,000; 
at Cambridge the total income was about £133,000, and that of Trinity College, 
Dublin, was about £50,000, making in all about £355,000. There were 557 fellow-, 
ships in Oxford, of which about thirty-five were vacant every year. The revenue 
arising from the University Press, by the printing of Bibles and Prayer-books at 
Oxford, was stated to be about £8000 a year—though the amount was not regu- 
larly paid over, but only when it had jncreased to sums of £40,000 or £60,000. 

Notice of the Progress of the Sewed Muslin Manufacture in Ireland. 
Communicated by Mr. HoLpen, and read by Professor Hancock. 

It stated that the trade was introduced into Ireland between 1800 and 1810, but 
little progress was made with it until the period between 1820 and 1830. The,in- 
troduction of lithographic printing between 1830 and 1835, instead of the old block 
system, was one of the most important elements in firmly establishing the trade. 
The old blocks cost from 3s. 6d. for simple patterns, to £6 or £7 for more intricate, 
besides the time (two or three weeks) occupied in the preparation of the patterns, 
and cutting them upon the blocks, whilst they could now be produced in a few 
hours at about the same amount of shillings as it formerly cost pounds. So exten- 
sively had the business increased during the last fifteen years, that there was now 
employed in Ulster, and other parts of Ireland, nearly a quarter of a million indi- 
viduals. The wages of the young persons were, when they first commeneed, only 
from 6d. to 1s. per week ; the more experienced obtained 4s. to 6s., and a few first 
class workers 10s.; and there was now paid between £500,000 and £600,000 per 
annum for the manufacture, exclusive of the cost of the materials ; and moreover, 
the employment was afforded in the best manner, being given to young females at 
their own homes, under the supervision of their parents. A great deal of good had 
also been effected by the establishment of training-schools for teaching the em- 
broidery, and the landed proprietors had been very forward in establishing those 
schools. Amongst others, the Earl and Countess of Enniskillen established one of 
these schools; and the result was, that the females of Enniskillen were now earn- 
ing, from embroidery, no less than £400 a week. The Irish manufacture was 
rapidly growing into importance, and, despite of fiscal arrangements, was making 
great way on the Continent; even in France, where the import of goods of this 
description was interdicted, a large quantity obtained admission by smuggling. 

Statistics of the Island of Portsea. Communicated by the Literary and 
Philosophical Society of Portsea. 

A mass of documents, giving minute particulars of the results of laborious inquiries 
into nearly every subject connected with that locality, 

Excessive Emigration and its Reparative Agencies in Ireland. 
By Joun Locke. 

The following brief abstract of this paper is intended to indicate the subjects dis- 
cussed in it. The paper has been printed at length in the proceedings of the Statistical 
Society of London, and subsequently in a pamphlet by Parker and Son, London. 
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_ 1, The famine of 1846, originating cause of the excessive emigration. 
Number and averages of emigrants for last ten years, and enormous amounts of 

money remitted from North America to Ireland, chiefly to promote emigration. 
Increase of emigration during first four months of 1852. 
Causes of the gradual deterioration in the physical type of the natives of the extreme 

West of Ireland. 
2. Reparative agencies. Educational and industrial progress—a well-defined law 

of land tenure—and improvement of the labouring classes. 
. Advantages of facilitating the sale and transfer of land, proved by aseries of tables 
compiled from the records of the Incumbered Estates Court. 

3. Steady improvement only to be expected from industry and educational pro- 
gress, all classes, however differing in creed or opinion, being bound to each other 
and to the throne by the links of constitutional loyalty and social order. 

On the Connexion of Atmospheric Impurity with Disease. 
By Henry M‘Cormac, M.D. 

— 

On the Statistics of the Province of Nova Scotia. By D. M‘Curtocn. 

On the Sanitary State of Belfast, with Suggestions for its improvement. 
By A. G. Matcorm, M.D. 

In this paper, the sanitary state of Belfast, including its drainage, external venti- 
lation, water supply, street cleansing, construction of small houses, state of its great 
working establishments, public schools, slaughter-houses, burying-grounds, and 
suburbs, is first detailed ; after which statistical-proof is given of the propositions,— 
Ist, that the vital statistics of the town corroborate the sanitary laws already esta- 
blished ; and, 2nd, that the tendency to epidemic visitations and outbreaks and their 
mortality are on the imcrease; and the paper is concluded by a reference to the 
efforts that have been made, the obstacles encountered, and the objects which are re- 
quisite to improve and permanently sustain, when acquired, the public health of the 
town, An Appendix is added, containing several Tables, besides coloured diagrams 
and maps for illustration. ; 

[This paper has been published under the charge of the Belfast Social Inquiry 
Society.] 

On the Productive Industry of Paris. By the late G. R. Portrr, F.RS. 

After a review of the various inquiries which had been from time to time instituted 
with a view to ascertain the extent of production and employment within the city of 
Paris, the writer proceeded to the detail of the most important points ascertained by 
its Chamber of Commerce in an elaborate inyestigation into the effects of the Revo- 
lution of 1848 on the trade of the French capital. The total number of workmen 

_ employed in 1847 was 342,530, which fell, in 1848, to 156,125, being a diminution 
of fifty-four per cent. The chief falling off was in furnishing, where the reduction 
Was seventy-three per cent., and the least was in the preparation of food, which only 
fell off nineteen per cent. The latest value of the productions of Parisian labour in 
1847, was £58,545,134, and in 1848 only £27,100,964. Although the falling off 
of employment in the preparation of food was not great, that in consumption was 
very remarkable. The quantity of flesh meat consumed in Paris in 1847 was 1501bs. per 
head; in 1848 it fell to 873lbs. per head. After affairs settled down again, it rose 
in 1849 to 146lbs. per head, and in 1850 reached 158lbs. per head. The difference 
between 1847 and 1850 is partially to be attributed to the increase of population. 
The statistics on the degree of instruction found among the workmen is very inter- 
esting. Out of the entire number of workmen, 147,311, or eighty-seven per cent., 
could read and write. Out of 86,617 women, 68,219, or seventy-nine.per cent., were 
able to read and write. The rate of weekly wages was given on an average as fol- 
lows :—Tailors, 20s, 2d.; butchers, 19s. 7d.; jewellers, 31s. 9d.; bakers, 19s. 7d, ; 
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shoe-makers, 16s. 6d.; carpenters, 27s. 4d.; cabinet-makers, 20s. 3d.; masons, 
18s. 9d.; confectioners, 21s. 9d.; milliners, 20s. 3d.; laundresses, 12s. 3d. It was 
found that 950 women earned less than 6¢. per diem; 27,452 males and 100,050 
females earned 6d. to 2s. 5d.; 157,216 men and 626 women earned 2s. 5d. to 4s.; and 
10,393 more than 4s. 

On the Progress and Extent of Steamboat Building in the Clyde. 
By Joun Srrane, LL.D. 

No business during the last fifty years had exhibited so much progress in the 
West of Scotland as that of steamboat building. It was a manufacture of home 
production, the materials being within themselves, and requiring skill in every de- 
partment, the remuneration was higher than in the ordinary manufactures of the 
country ; it, in fact, created the districts in which it was established, and gave con- 
stant employment to the industrious. It was just forty years since the Comet made 
its first trip from Glasgow to Greenock. ‘The Comet was only 30 tons burthen, 
and its engine was but 3 horse-power. Dr. Strang then proceeded to trace the dif- 
ferent forms in which steam-vessels had been built, and paid a just tribute to Henry 
Bell, the first man who rendered steam available for navigation purposes. In refer- 
ence to the progress of the trade of steamboat building on the Clyde, he showed 
that in the year ending June 1852, the number and tonnage of steamers engaged in 
traffic on the Clyde were 93 vessels, of 11,992 tons; the increase on regularly em- 
ployed vessels on the river was 26, and in tonnage 5301 tons. But that gave no 
idea of the magnitude of the steamboat building and marine engine making. During 
the last seven years, there have been constructed, or are constructing, in Glasgow 
and neighbourhood, 123 vessels, 122 of which were iron, 80 paddle, and 43 screw, 
consisting of 200 wooden tonnage, 70,441 iron tonnage; 6610 horse-power engines 
for wooden hulls; 22,539 horse-power for iron hulls; and 4720 horse-power en- 
gines for vessels not built in the Clyde. At Greenock and Port Glasgow, during the 
last seven years, there have been constructed, or are constructing, 66 steam-vessels, 
13 of which are wood and 53 of iron, 25 being paddles and 41 screws; the gross 
tonnage being 47,202 tons. At Dumbarton 58 of iron, 20 paddles and 38 screws, 
having a tonnage of 29,761. It would be seen that the wooden hulls are fast giving 
place to those of iron, and the screw is more patronized than the paddle. The pro- 
portion in 1852 was 73 iron against 4 of wood, and of screws to paddles it is as 43 to 
30. Dr. Strang then exhibited the amount of money expended in this branch of 
trade, and the quantity of employment it gives. Both were enormous; taking the 
last seven years of building on the Clyde at £4,650,652, and the employed at Dum- 
barton, Greenock, Port Glasgow, and Glasgow, at 10,820 persons at annual wages 
of £450,112, without reference to the very large body of joiners, painters, carvers, 
giders, upholsterers, sail-makers employed by this trade. 

On the Census and Condition of the Island of Bombay. 
By Lieut.-Colonel Syxes, F.R.S. 

The author observed that on the night of the 1st of May 1849, the government 
obtained a census, as to population and as to the distinctive castes into which the 
population was divided. The entire population of the island, which is only seven 
miles in length and not more than twenty miles in circumference, was 569,119. 
Of this number, 354,090 were males, and 212,029 females. The Hindoos com- 
prise more than one-half of the population. The Mussulmans are more nume- 
rous than the Parsees, the descendants of the ancient fire-worshipers; who, even 
in the present day, observe the old form of worshiping the sun, and the old cere- 
mony of exposing their dead as food to fowls of the air. They construct towers, 
on the top of which the dead bodies are placed. The Parsees have newspapers, 
printed in the Guzerat language; and on one occasion they published a life of Mo- 
hammed, with an engraving or likeness of him. The Mussulmans, regarding this as 
a caricature of their prophet, rose against the Parsees, and threatened to exterminate 
them. The feud was only put a stop to by the intervention of the military. The 
Europeans, Indo-Europeans, native Christians and Jews are 20,426; and all are 
subject to the same social and political influences and laws. In the Bombay tables 
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there is nothing to indicate the extent of vagrancy, or the number of houses. One 
great feature is presented in the tables—the excess of males over females. The 
contrary is the case in Europe, where the females are much in excess of the males. 
The disparity between the sexes in India was attributed to the crime of female in- 
fanticide ; and so great was the evil in Kattywar, that the government encouraged 
a marriage fund from which portions might be given with the daughters of the 
chiefs and others, so that the inducement to destroy their infant females might be 
lessened ; and the result has been very satisfactory. In Bombay female infanticide 
never did exist, and the disparity between the sexes is owing to the Persian Gulf and 
Red Sea traders and immigrant labourers leaving their females at home. Among 
the Hindoos the females number 48 percent. ; among the Mussulmans, 48 per cent. ; 
and among the Parsees, 82 per cent. The youth of both sexes in the Parsee popu- 
lation are as 23°4 per cent. of the population; Mussulmans, 17°7 per cent.; and 
Hindoos only 10°8 per cent. Bombay had anciently been considered the grave of 
Europeans—the Sierra Leone of India—owing to the high tides which divided the 
island into six or seven parts; the water formed morasses, giving rise to pestilent 
miasmata; however, means have been taken to prevent the influx of the tides, and 
the best results have followed, in a sanitary point of view. In Great Britain the 
mortality is as one in forty-seven; and it is represented in the tables to be now 
only 2°1 per cent. in Bombay, though the view is thought to be too favourable. 

Statisties of the Deaf and Dumb in Ireland. By W. A. Witve. 

This was an abstract of the Report on the condition of the Deaf and Dumb in 
Ireland taken in connexion with the Census Commission of 1851. Ina series of 
tables amounting to no less than sixteen in number, Mr. Wilde furnished a variety of 
data for judging of the conditions under which this form of permanent disease exists 
and is perpetuated. Among these, were tables showing its proportion to the general 
population, and relative proportion of the sexes affected—their education, and sus- 
ceptibility to education, both literary and industrial—the class of the community 
which the malady chiefly affects—and the localities where it principally prevails— 
with a view to seeing whether geological position, soil, aspect, elevation, humidity, 
dryness, salubrity or insalubrity of climate, density or paucity of population, une 
healthy crowded cities or open fertile plains, acquired disease, hereditary predispo- 
sition, family peculiarity, or the consanguinity of parents, may have conduced to 
the development and propagation of this disease. Mr. Wilde stated generally, that 
while in Europe the average of deaf and dumb was one in 1593, 4449 deaf mutes 
were returned for all Ireland, or one in 1580. 

A short Account of the early Bills of Mortality at Dublin. By W.A.Wi.vE. 

MECHANICAL SCIENCE. 

On Telegraphic Commmunications by Land and Sea. 
By F. C. BAKEWELL. 

Mr. Baxewett took a general review of the progress which has been made in this 
important medium for the transmission of intelligence, and examined the accidents 
which have still interrupted the perfection of the medium, with a view to suggesting 
remedies. The principal remedies suggested referred to the formation of submarine 
telegraphic communication. Instead of employing several thin copper wires enclosed 
in a protecting wire cable, he recommended the use of a strong self-protecting iron 
wire covered with gutta percha. He contended that a single wire might be made to 
answer all present purposes, with suitable arrangements and by employing rapidly 
transmitting instruments, and when more wires became necessary he recommended 
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that they should be sunk separately at considerable distances apart. Mr. Bakewell 
exhibited a contrivance for still further facilitating Mr. Morse’s plan for transmitting 
symbols by making dots and strokes on chemically prepared paper ; and stated that in 
his Copying Telegraph—which has the great advantage of transmitting at once coun- 
terparts of the actual handwriting of parties, so that secrecy as well as the authen- 
ticity of the messages is secured—he has effected improvements which increase the 
rapidity of transmission to three hundred letters per minute. 

Mechanical Proof of the Composition of Rotatory Forces. 
By Joun Barker, MB. 

This was an apparatus constructed for the purpose of exhibition and demonstration 
of these powers. 

On the Permanent Way of Railways. 
By James Barron, CLE. 

After a brief review of the steps by which from the first wooden rail about the year 
1676 at Newcastle, the railroad advanced; next to tram-plates, and lately to the pre- 
sent forms of wrought-iron rail secured to wooden sleepers, which are now in com- 
mon use, the paper proceeded to consider what the defects were in the present 
system, being generally describable under two heads, the imperfect joint, and the tem- 
porary nature of the wooden substructure. 

To remedy-these evils, those whose professional duties had brought this subject 
prominently before them, had devised various improvements, and several patents were 
taken out; amongst which, four were described; the first, that of Sir John Macneill, 
which consists of a cast-iron sleeper upon which the bridge form of rail beds evenly, 
and to which it is riveted, the proper gauge and bevil being secured by cross-bars set 
on edge, and upon which two opposite sleepers are cast. The second isa cast-iron 
sleeper applicabie to the edge rail, as patented by Mr. Peter Barlow, and in which 
each sleeper consists of two parts, which when bolted together by a horizontal bolt 
requires no key or other fastening. The third consists of an improvement for the joint 
of the edge rail on ordinary timber roads, and is a fishing of the joint by bars laid in 
the hollow of the edge rail and riveted through its vertical web: this is a patent of 
Mr. Samuel’s. The fourth is a patent of Mr. William Henry Barlow, and consists of 
a wrought-iron rail forming its own sleeper, being rolled wide enough to be its own 
base; it is of the bridge form, and eleven, twelve, or thirteen inches wide, according 
to weight; the connections are formed by a chair of wrought iron, the external form 
of which exactly coincides with the inside of the rail, to which as a joint cover both 
are riveted, the cross-ties being angle irons, bent to give the bevil for the carriage 
wheels to the rail, and secured by the same rivets which hold the chair. 

The author has laid some of each of these kinds of permanent way, except Mr. 
Samuel’s, and tried a number of experiments thereon, both as to strength, smooth- 
ness, and cost of maintenance; and the experimental lengths of each kind have been 
under the regular traffic of the Belfast Junction Railway for the last year and a half. 
Of the first kind, Sir J. Macneill’s, the Drogheda Railway Company have taken some, 
their rails being still quite sound but their wooden sleepers decayed; the second, Mr. 
Peter Barlow’s, has been largely laid in England on the South-Eastern, and Ashford 
and Hastings; and in Ireland, on the Londonderry and Enniskillen. The last de- 
scribed, that of Mr. W. H. Barlow, is now being extensively adopted by Mr. Brunel 
in England, and Mr. Hemans in Ireland; and the author has laid seyen miles, and 
ordered materials for twelve more; this being the total at present required on the 
Belfast Junction Railway. The result of the experiments was the adoption of this rail 
as the best when the rails are not already purchased ; it was found by far the strongest 
and considerably the cheapest. The cost of the different kinds are given in the an- 
nexed table, the estimates being either from the author’s own knowledge, or when 
they refer to maintenance for a term of years, are taken from actual tenders made to 
him for the work. This rail thus gives a first cost saving of £360 per double mile, and 
an annual saving of £56; the cast-iron sleepers show an increased cost at first of about 
£160, but an annual saying of about £50, 
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Cost of renewal 
Cost of materials} Cost of ballast-| from decay and 
for a double line|ing per mile of | wear of materials 
for one mile,and} double line. | of permanent way 
for laying same.|_ Average. {for double line, per 

mile, per annum, 

Description of Road. 

——S=— | 

Cross-sleeper, timber road, and 
bridge rail, eighty pounds to the £ £ £ 
Mar scaces aged Wrasse ahaa cee teva sat 2900 800 80 

Cast-iron sleepers either for bridge 
or edge rail, Sir J. Macneill’s, or 
Mir. Batlow'ssiisas. ds) docccudd 4. dete 3260 600* 80 

Broad-flanged rail, W. H. Barlow’s} 2740 600 24 

_ It is proposed to rivet together these rails at the joint; and the paper proceeded to 
discuss the question of the feasibility of riveting together a continuous line of rails; 
directly opposite opinions have been given on this point, and amongst those opposed 
to it were Professor Barlow in 1835. ‘The matter is, the author would submit, one 
capable of being considered philosophically, and is dependent on the amount of ex- 
pansion and the strength of the iron; he showed that the contraction by cooling a 
rail through the whole of our range temperature, say 75°, would cause a tensile strain 
on the bar only equal to five tons per sectional inch, which the bar is quite capable 
of bearing. The practical fault appears to be, that the rail when riveted at alow 
temperature gives way by flexure and gets out of line, acting asa pillar, and so 
bearing, not as in tension according to its sectional area, but the cube of its width, 
and inversely as the square of the length unsupported. It would therefore appear 
perfectly safe to rivet together a line of rails, but it should be done at a high tempe- 
rature. The effect of change of temperature of the air is moreover largely reduced 
by the rail being bedded into the ballast instead of placed upon a non-conductor of 
heat like the timber sleepers. 

When the author recommended the adoption of the broad-flanged rail to the Com- 
pany for whom he tried the experiments, he did not do so on light grounds, as in 
doing so he took the responsibility of recommending a large outlay on a system 
hitherto untried except by the patentee; in now however bringing it before the Sec- 
tion, he has the concurrent opinions of a number of the most eminent of his profes- 
sional brethren. This road having been objected to for a supposed sensation of 
hardness in passing over it, diagrams of the motion of a carriage over it and other 
descriptions of road were exhibited, taken by an instrument called a salograph, and 
which appeared to show the wrought iron had less motion than any other rail. 

Tables of experiments were annexed to this paper, 

On the Calculation of Strains in Lattice Girders, with practical deductions 
therefrom. By James Barton, C.E. 

The author commenced by showing, that notwithstanding the large and valuable 
investigations of late years into the theory and forms of wrought-iron girders for large 
bridges, yet the nature, intensity, and directions of the strains in the vertical web 
or portion of the beam- which separates the top and bottom were comparatively 
neglected, or conclusions drawn without correct theory; and having shown the large 
‘amount of material used in this portion of girders, the sides in the Britannia tubes 
weighing 3454 tons, whilst the top is 2962 tons, and the bottom 2944 tons, and 
therefore the ceconomic importance of this investigation, he proceeded to explain the 
mode in which he had arrived at accurate results as to these strains in the case of 
lattice girders. He had investigated the subject, and tried some experiments on a 

* The iron roads require five or six inches less of ballast in consequence of the depth of 
wooden:sleepers, and this decreased quantity gives the same depth under the sleeper. 
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large scale with tubular and lattice beams, in connection with some large bridges 
which he has lately erected on the Belfast Junction Railway, and especially for the 
design for the Boyne Viaduct, the calculations for which, and the working out of the 
details, were entrusted to him by Sir J. Macneill and the directors of the company : 
the results show the high importance of an accurate consideration of the various strains 
to which each bar is subjected, and the separate and different effects of a passing and 
constant load. ‘he paper proceeded to explain how these calculations were to be 
carried out, by resolving each part of the load into its separate effect of tension and 
compression on every bar in the same system, and on the top and bottom, and adding 
to these results the constant effect of the weight of the structure, and the results or 
maxima strains for every bar were shown in diagrams, as also a geometrical elevation 
of the strains ; the general result is, that in ordinary trussed or lattice-bridges the bars 
sloping downwards towards the bottom at the centre were subject toa tensile, and 
the others to a compressive strain, and that these strains increase nearly in an avith- 
metical proportion towards the points of support; but that they pass each other for 
some distance at the centre, so that a certain number of bars are subject to a small 
amount of both tensile and compressive strain. The geometric elevation showed the 
very small proportion the strains in the sides bear to those in the top and bottom, 
and therefore the inutility of making the sides solid plates, whilst from the amount 
of compression a single plate does not give rigidity. The paper went on to compare 
the relative value of single systems bracing with the lattice, and to consider the true 
angle of ceconomic bracing which appeared to be 45°; also how far the calculations are 
affected by riveting together the bars at their intersections. The paper further pro- 
ceeded to the practical application, and to the details of construction, explaining 
some improvements introduced by the author, both as to the mode of construction of 
the compression bars, which by him are made to form lattice beams, as also in the 
connection of plates by means of which he proposes to rivet plates with a very slight 
loss of their sectional area. An isometrical projection of a lattice beam was also ex- 
hibited carrying out the principles laid down. 

A series of Observations on the Discharge of Water from actual Experiment. 
By J. F. Bateman, CLE. 

Mr. Bateman stated that his experiments proved the accuracy of formule esta- 
plished Dy Chevalier Dubuet, for calculating the mean velocity of water in the separate 
channels, 

On the Evolution of Gas in Wallsend Colliery. By GrEorGE CLARKE. 
Communicated by Professor PHILLIPS. 

This paper relates to one of the coal-mines in the district of the Tyne which 
have been rendered remarkable for the frequent explosion of the inflammable 
gas which they yield, and the loss of life which has in so many cases been the conse- 
quence. The colliery in question has been wrought for many years in safety, by the 
exclusive use of the Davy lamp, though it evolves every moment abundance of gas. 
A district of this colliery, covering about fifty acres, was effectually walled up, in con- 
sequence of the immense discharge of gas that was continually taking place. A pipe 
was led from this enclosed portion up through the mine and for forty feet above the 
surface, and from this pipe there has been a constant discharge of gas for the last 
eighteen years. This gas has been inflamed, and in the roughest and most stormy 
weather it has burned without intermission; and were it as rich in naphtha as ordi- 
nary carburetted hydrogen, it would illuminate the country for miles round. -Two 
water-pressure gauges were fixed, one to the pipe at the surface of the earth, and the 
other at the bottom of the mine; and the results were that, whilst the pressure in the 
mine was only 4%;ths of an inch on an average, that at the top of the pit was upwards 
of four inches. 'rom observation in these mines, it appears that discharges of fire-damp, 
governed by atmospheric pressure, have taken place before depressions of the baro- 
meter, and that as an indicator of danger that instrument cannot be implicitly relied 
on. A fact somewhat similar was first observed by Professor Daniell, in his researches 
at the Royal Society, where the water barometer indicated the change of pressure an 
hour earlier than the usual mercurial standard barometers constantly employed for 
observations. 
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An Account of the Drainage of the Middle Level of the Bedford Level ; with 
Observations on Arterial Drainage. By James Cooper. 

On the Mechanical Properties of Metals, as derived from repeated Meltings, 
exhibiting the maximum Point of Strength, and the Causes of Deterioration. 
By Witu1aM Farireairn, F.RS. 

After some preliminary observations, Mr. Fairbairn stated that having been 
requested by the British Association, at their last meeting, to undertake an inquiry 
into the mechanical properties of cast iron, as deduced from repeated meltings, and 
feeling desirous of ascertaining to what extent it was improved or deteriorated, 
arrangements were made for conducting a series of experiments, calculated satisfac- 
torily to determine this question, and to supply such data and such information as 
will enable the engineer and iron-founder to ascevtain with greater certainty how far 
those remeltings can be carried with safety; or till such time as the maximum of 
strength is obtained, and such other properties as appear to affect the uses of this 
valuable and important material. Mr. Fairbairn further stated, in connection with 
this subject, that it was his intention to investigate another important process, which, 
to a considerable extent, affects the stability of some of our most important iron con- 
structions, viz. the rate of cooling as it affects the adhesive properties of the material, 
and the more complete and effective process of crystallization. On these points it is 
well known that a rapid rate of cooling is invariably attended with risk; that an im- 
perfect crystalline structure is obtained, and that irregular and unequal contractions 
are not only present, but they are frequently the forerunners of disruption, as well as 
exceedingly deceptive as regards appearances, or the dangerous consequences which 
invariably follow in cases of rapid cooling and unequal contraction. 

On the Tensile Strength of Unwrought Iron Plates at various Temperatures. 
By Wii11aM Farreairn, F.RS. 

_ Mr. Fairbairn said, the experiments were not sufficiently advanced to enable him 
to lay before the Section any detailed account of them, in consequence of the appa- 
ratus for conducting those experiments having, for the last six months, been pre- 
occupied for the Royal Society to'determine the temperature of fusion or the laws of 
the solidification of bodies under great pressure. Under these circumstances, it was 
next to impossible to make much progress with the experiments on the effects of tem- 
perature, &c. on wrought iron plates. Up to the present time, they must therefore 
be considered preliminary; but, judging results obtained on a former occasion from 
experiments on bars of iron subjected to a transverse strain at varied degrees of tem- 
perature, it is more than probable that some new and interesting facts may be deve- 
loped by those now in progress. 

New Tubular Boiler. By Witw1aM Fairpairn, F.R.S. 

This subject was illustrated by tables and diagrams. The new boiler consists of 
two furnaces, the same as the double-flue boiler, but with this difference, that the 
cylindrical flues which contain the grate bars are united at a distance of eight feet 
from the front of the boiler into a circular flue which forms the mixing chamber, and 
which terminates in a dise plate, which contains a series of three-inch tubes, eight 
feet long, and similar to the locomotive boiler. These tubes in a boiler seven feet 
diameter are 104 to 110 in number, and from the thinness of the metal become the 
absorbents of the surplus heat escaping from the mixing chamber and the furnace. 
On this principle of rapid conduction, the whole of the heat, excepting only what is 
necessary to maintain the draught, is transmitted into the boiler, and hence follows 
the ceconomy of entirely dispensing with brickwork and flues—an important deside~ 
ratum in these constructions. 

Remarks on the Minie Rifle. By WitiiAM Farrzairy, F.R.S. 
Mr. Fairbairn observed that, until of late years, all the gun barrels for the army, 

and other descriptions, had to be welded upon mandrils, some of them formed by a 
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bar of iron rolled upon the mandril, in a spiral direction, and then welded by re- 
peated beatings from the muzzle to the breech. Others were differently constructed, 
by welding the bars longitudinally, in the'line of the barrel, and not in the spiral di- 
rection adopted in the former process. Now the whole is welded at one heat, and 
that through a series of grooves in the iron rollers, specially adapted for the purpose. 
This, with other improvements, has rendered the manufacture of rifles and other 
arms a matter of much greater certainty and security than at any former period. 
Admitting the advantages peculiar to this manufacture, it does not affect the prin- 
ciple of the rifle itself, in which there is no alteration, but in every respect similar, 
even to the spiral grooves, which he believes are not altered, but are the same 
as in the old rifle. This being the case, it has been a question of much interest to 
know wherein consists the great difference in the practice with the new rifle, as com- 
pared with that of the old one. It is not in the gun, and must therefore be in the 
ball, or that part of the charge which generates the projectile force. But, in fact, the 
improvement consists entirely in the form of the ball, which is made conical, with a 
hollow recess at the base, into which a metallic plug is thrust by the discharge. The 
plug is so constructed, as that when driven into the ball, it compresses the outer edges 
against the sides of the barrel, and at the same time forces a portion of the lead, 
from its ductility, to enter the groove, and to give the ball, when discharged, that 
revolving motion which carries with such unerring certainty to the mark. In the 
practice with one of those rifles on the marshes at Woolwich, the following results 
were obtained. Out of twelve rounds, at a distance of 700 yards, as near as Mr. Fair- 
bairn can remember, only one bullet missed the target, and the remaining eleven 
rounds were scattered within distances of about six inches to four feet from the bull’s 
eye. At 800 yards threeshotsmissed the target, and the remaining nine wentthrough the 
boards, two inches thick, and lodged themselves in the mounds behind, at a distance 
of about twenty yards. The same results were obtained from a distance of 900 yards, 
and at 1000 yards there were very few of the bullets but what entered the target. 
In these experiments the end of the rifle was supported upon a triangular standard, 
and the greatest precision was observed in fixing the sight, which is graduated 
to a scale in the ratio of the distance, varying from 100 to 1000 yards, which 
latter may be considered the range of this destructive instrument. 

On Improvements made in the Harbour of Belfast. 
By Rosert Garrett, CL. 

This paper described the situation of the town of Belfast on the River Lagan, at 
its junction with that extensive inlet known as Belfast Lough, and stated that the 
courses of the tides do not tend to the formation of the shoals and bars so formidable 
at many harbour entrances. It appears there are fourteen miles square of good an- 
chorage ground, and from two to ten fathoms of water. The particulars of the river 
and the Lough, and the various engineering additions for accommodation were then 
detailed—from 1720, when the first quay wall was built, and 1785, which marked 
the commencement of the progress which has continued to the present time. The 
designs suggested for the improvement of the harbour by Messrs. Rennie, Telford, 
Cubitt, &c. were described and compared with that given by Messrs. Walker and 
Burges, attention being in particular directed to the manner in which the tidal action 
had been taken advantage of in the latter design, now so successfully carried out into 
execution by Mr. Smith, the Resident Engineer to the Harbour Commissioners. 

On Malleable Iron for Beams or Girders. 
By Tuomas Murray Grapstone, CLE. of Belfast. 

This paper pointed out the difference between cast and wrought iron for beams or 
girders; it was shown that cast iron from its extreme brittleness was unsafe even far 
below the test usually applied to it, especially where any sudden impact or force was 
necessary ; that as the nature of the metal was changed from cast to a malleable state, 
its power of bearing tension in the latter condition was increased more than four-fold, 
while its resistance to compression was not sensibly diminished ; that in consequence 
of this increased strength, the lower webs of the wrought iron girder could be propor- 
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tionably reduced, and thereby one-half the lineal weight saved, which compensated 
for the difference of price. The material point which supervened in favour of 
wrought iron, was that it gave ample warning by great deflection before the breaking 
point was reached, which was not the case with cast iron. 

By experiment it was found that with double T-iron, 8 inches deep, and the top 
and bottom flanges each 4 inches wide, the whole § inches thick, and having two 
girders 10 feet apart and 10 feet span, witha load of 21 tons, within a radius of 
4 feet from the centre, the deflection was only 2 inches, and immediately on the load 
being removed the beams returned back to their original position. Other examples 
were given for the Members to see at the Belfast Iron Works, the result showing 
that with the given section the depth ought to be about y5th the span, and the 
thickness of all parts 7;th the depth of girder, while the best form was for the flanges 
to be 3 the depth. 

The paper was accompanied by drawings showing the different points bearing upon 
the advantages of this new feature in the application of malleable iron, so interesting 
for security of life and property in fire-proof buildings. 

On an Improved Cast-Iron Sleeper for Railways. 
By Joun Gopwin, C.E., Belfast. 

Mr. Godwin said that his attention had been a good deal directed to the subject 
of laying and upholding the permanent way of railways, from the necessity which 
had arisen on the Ulster Railway with which he was connected, of relaying a con- 
siderable length on which the timber was decayed, and a large outlay became neces- 
sary for its reconstruction. ' 

The Ulster line is laid on longitudinal bearings of timber, and the rail is of the 
bridge-form, of about eighty pounds to the yard; although this kind of permanent way 
has answered exceedingly well, yet the certainty of decay in the timber, and the conse- 
quent necessity of frequent reconstruction, inflict a serious outlay on the company, 
and renders a large reserve fund necessary to meet such contingences. 

In the hope of obviating this serious and frequent source of expense, he directed 
his attention to the cast-iron sleeper for the bridge rail introduced by Mr. Barlow, 
and patented by him; on examining the lines on which this sleeper had been laid, 
he thought that an improved mode of fastening the rail to the sleeper was required, 
and that the form of the sleeper itself was capable of some improvement. 

In Mr. Barlow’s plan the sleeper is flat, and the rail is secured to it by means of 
small detached pieces of iron and small screw bolts; these bolts are liable to shake 
loose, and the stability of the line is consequently injured. 

The alteration which he (Mr. Godwin) had adopted in the form of the sleeper is 
in making it curved instead of flat, and thus giving it more strength, a better hold 
on the ballasting, and effecting a consequent saving in the labour of packing and 
adjusting. ‘ 

In Mr. Godwin’s plan, the chair on which the rail rests is so constructed as to 
project over the flange of the rail on both sides, and is secured by a broad wedge 
driven between it and the under side of the rail, forcing it upwards against the pro- 
jections of the chair: the joints are fastened in a similar manner by a single wedge at 
each joint. 

Betore Mr. Godwin had tested this plan of permanent way, by laying a length of 
it and subjecting it toa severe test, he was apprehensive that the wedges would 
shake loose, and that it would not remedy the defect of the screw fastenings; but after 
a severe trial of six months he found the line as secure as when first laid, although it 
had not been packed or otherwise meddled with; he found, however, that a few of 
the joint sleepers had broken, but without in the slightest degree affecting the per- 
manence and steadiness of the line. 

In order to prevent a recurrence of this he has determined on laying the joint 
sleeper transversely, and thus preventing the possibility of their breaking. 

The advantages to be expected from this kind of permanent way, are its durability, 
simplicity of construction, facility of replacing defective rails, and ceconomy in up- 
holding. 
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This kind of chair and sleeper is applicable to iines already laid, and to any pat- 
tern of rail, and when it is necessary to relay the line, or renew the sleepers. 

In concluding his paper, Mr. Godwin suggested the possibility of constructing a 
railroad in such amanner that the engine and carriages should never rest on a joint, 
but roll over a continuous and unbroken line of rails. He thought that this might 
be effected by rolling the rail in two halves, and riveting them together in such a way 
that the engine would never bear wholly on a joint ; and by adopting the wedge-fast- 
ening alluded to. above, the strain on the rivets would be relieved and not likely to 
shake loose ; indeed, the section of the rail might be so contrived that the action of 
the wedge in keeping the rail tight in the chair may also tend to force the half rails 
together, and probably render rivets altogether unnecessary; of course it would be 
necessary to provide for expansion and contraction, which could easily be effected. 

On a Dynamometric Machine for Measuring the Strength of Textile Fabrics 
and other Substances. By M. PERREAUX. 

On Telegraphic Communication between Great Britain and Ireland, by the 
Mull of Cantyre. By W. J. Macquorn Rankine, C.L., and Joun 
Tuomson, CLE. 

The authors recommend the construction of a line of electric telegraph between 
Great Britain and Ireland, crossing the North Channel from the Mull of Cantyre to 
Tor Point, chiefly on the following grounds :— 

1. It involves the construction of a much less length of submarine telegraph than 
any other line, the distance across the channel in the line proposed being only thirteen 
miles, while that from Portpatrick to Donaghadee is twenty-two miles; from five to 
five and a half additional miles of submarine telegraph would be required to cross 
small arms of the sea; but this would be in small detached portions, easily laid and 
repaired, and would make the total length of submarine telegraph only about eigh- 
teen miles. 

2. It is the most secure of all sites for an electric telegraph between Britain and 
Ireland, for no vessel ever casts anchor in the proposed line. 

3. Besides these national advantages, it has the local advantage of connecting the 
North-East of Ireland directly with the ports on the Clyde. 

As it may be considered necessary for local purposes that the electric telegraph 
should be carried as far north as Larne in Ireland, and as far westward as Dumbarton 
and Greenock on either bank of the Clyde, Larne may be looked upon as the Irish 
terminus of this scheme, and either Dumbarton or Greenock as the Scottish terminus. 
The line from Dumbarton would require 106 miles of land telegraph, the alternative 
line from Greenock 93 miles, to complete the communication. 

The authors consider the security of this line of telegraph to be an advantage, in a 
national point of view, sufficiently great to warrant its execution, even were the lines 
by Portpatrick and Holyhead in full operation. 

Remarks on the Mechanical Process for Cooling Air in Tropical Climates 
proposed by Prof. C. Piazzi Smyth. By W. J.M. Rankine, C.E., F.RSE. 

The most improved form of the apparatus proposed by Prof. Smyth consists,—1. of 
a compressing pump, by which the air is to be forced into, 2. a refrigerator, consist- 
ing of a long tube, or a series of tubes, exposed to a stream of water, in which the 
air will be deprived of the heat generated by the compression, and from which it will 
escape into, 3. an expansion cylinder, in which the air will at once become cooled 
by expansion to an extent nearly, but not quite, equal to that of the original heating 
by compression, and will propel a piston, to assist in working the compressing pump. 
The air will be delivered from this expansion cylinder into the building to be venti- 
lated. The principal resistance to be overcome in this improved machine will be the 
friction. The author gives formule and rules for calculating the dimensions of the 
parts of this machine, and the power required to work it, supposing the friction to be 
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known. It is difficult to estimate the amount of friction beforehand; but supposing 
it to be ‘a little greater in proportion than that of a Cornish pumping-engine, the 
author calculated that about 25,000 cubic feet of air per hour may be cooled down 
from 90° Fahr. to 60° by an engine of 1-horse power *. 

EA tt 

A Model of a new Reaping Machine, by Mr. R. Robinson, was exhibited by one of 
the Secretaries. 

Design for Safety Harbours. By Captain J. SAUNDERS. 
The advantages sought by the author are, durability, cheapness of execution (when 

compared with the important object it has in view), and security from damage during 
the progress of the work. The sea pavement, which has heretofore been the ruin of 

_ our best harbours, will be by this design dispensed with, substituting a strong sea-wall 
instead. ‘The bell-work to seaward will be constructed on a new plan, diminishing 
one foot in each course till it reaches low-water mark, on which the great sea-wall will 
commence; this wall will be supported from the interior by horizontal arches and 
sectional walls; the horizontal arches will be filled with concrete and small stones to 
high-water mark. The contractor may undertake, with a small capital, a large work 
without any risk or danger, as each section can be completed before another is com- 
menced, as particularly described on the design and model; the cost of execution will 
be less, and the permanency greater, than by the usual mode of construction, and the 
design may be adapted to any situation or scale of magnitude. 

On the Natural Peculiarities and Advantages of the Mineral Field and the 
proposed Harbour of Fair Head. By W.H. Smitu. 

This was a proposal to erect a harbour at Fair Head, the extreme point on the 
north-eastern coast of Ireland, and establish a submarine telegraph between it and 
the Mull of Cantyre, which is only twelve miles distant on the Scottish coast, and is 
the principal point to Glasgow. Having pointed out the variety of mineral wealth 
and natural products, consisting of coal, iron, sulphur, copperas, ochre, building- 

stone and limestone, and other valuable substances which abounded in the district, but 
_ could not be turned to full advantage in consequence of the want of a harbour,—while 

_ shipwrecks on the coast have occurred annually since the old harbour of Ballycastle 
adjoining was allowed to fall to decay,—the paper stated, that a harbour at Fair Head 

_ would be a permanent protection to shipping, and besides increasing the spirit of com- 
‘mercial enterprise, would in some cases be the means of shortening the passage to 
America by several days. The harbour was proposed to be constructed on the recoil 
principle, being formed of a framework fastened to piles, with counterbalancing weights 
attached, so that it would yield to the waves and yet recover its position continually. 
A lighthouse on the same principle was proposed to be attached. 

= ee 

On Penrose and Bennett's Sliding Helicograph. 
Communicated by Professor C. Prazzi SMYTH. 

The author, Mr. Penrose, observed, ‘‘ I was led, during my researches on the subject 
of the refined curves of the Greek mouldings and ornaments, to consider whether it 
would be possible to contrive some method of describing the volutes and scroll-work at 
once more ready and more satisfactory than the tiresome approximations, by means of 
circular ones, which have generally been used. 1 invented an instrument for this pur- 

* From calculations made since this paper was read, it appears that if the compressing 
pump and expansion cylinder be made on the principle of the gasometer (by bells dipping 
into a tank of water, as in M. Struyé’s machine for extracting the foul air from mines), the 
power required to reduce the temperature of a cubic foot of air from 90° Fahr. down to 60°, 
will be about 164 foot-pounds for the mere reduction of temperature, and about 134 foot- 
pounds additional for friction, or 30 foot-pounds in all; so that by an engine of one real 
horse-power, 66,000 cubic feet of air per hour may be cooled from 90° to 60° Fahr., being 
enough for the supply of 264 persons, at 250 cubic feet per hour each. 
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pose, called the Screw Helicograph. This instrument has been elaborated into the im- 
proved form now exhibited. By simply turning round the graduated ring within the 
square frame, this instrument is enabled to draw in pencil or ink any form of the equi- 
angular spiral from the circle to the straight line; and, by alterations in the position of 
the pen, or of the centre, with respect to the guide bar, certain variations may be ob- 
tained. Also either a parallel line to the first may be drawn by a simple adjustment 
of the pen, or a duly converging line, by bringing the whole frame nearer to or farther 
from the centre. Expressing the ratio between two spiral radii at an interval of 360° 
(viz. a7) by the term ‘ spiral ratio,’ it appears that curves drawn with this instrument 
with spiral ratios less than 8 or 10 to 1 are fitted for volutes and scroll-work, and 
those which are drawn with higher ratios form the outlines of vases and other such 
figures where a gentle variation of curvature is desired. This quality is ensured from 
the property of the curve that the radius of curvature is proportional to the length of 
the are. For figures where great energy is required, curves of a different nature are 
more suitable, but no curves appear to surpass these in sweetness of sequence.” 

On some Properties of Whirling Fluids, with their application in improving 
the action of Blowing Fans, Centrifugal Pumps, and certain kinds of 
Turbines. By James Tuomsoyn, A.M, Civil Engineer, Belfast. 

The author pointed out several properties possessed by masses of fluids revolving 
in the circumstances of one of the most ordinary kinds of whirlpools, that, namely, 
which is formed when water is supplied at the circumference of a widely extended 
vessel, with a very slight rotatory motion, and is allowed to flow away by a central 
orifice in the bottom. Of these properties, the following, in which the influence of 
friction is left out of consideration, may be cited :— 

The equation of the curve whose revolution would generate the curved surface of 
the whirlpool is 

Snes! 

where y is the depth of any point of the curve below the level of the fluid taken 
at any part far away from the whirlpool, where there is no perceptible depression, 
a the distance of the point from the axis of revolution, and © a constant 
quantity. : 

Every point of the surface of the fluid moyes with the velocity which a heayy body 
would attain in falling from the level of the surface far away from the whirlpool to 
the level of the point. Also every point in the interior of the reyolying mass 
moves with the velocity of the point on the surface vertically above itself; and it 
follows, that the velocities of points at various distances from the centre are in- 
versely proportional to the distances. It follows also that the yelocity of each point 
in the mass, is the greatest that is possible without an increase of the velocity of 
every other point revolving further from the centre. 

He was led from these and other properties of whirling fluids, to find that the 
efficiency of centrifugal pumps for water, and of fans for causing blasts of air, may 
be greatly increased by the provision, outside of the circumference of the wheel, of 
a space in which the fluid may continue to revolve without any interruption after it 
has left the wheel. He mentioned also, that an apparatus termed a “‘ diffuser,”’ and 
involving the same principle, has recently been applied with good results, in turbines 
of great power constructed in America. 

On a Jet Pump, or Apparatus for drawing up Water by the Power of a Jet. 
By James Tuomson, C.Z. ; 

The purpose for which the author has designed this new pump, is to clear the 
water out of the pits of submerged water-wheels, when access to them is required for 
inspection or repairs. This pump may also be used for raising water in other cases 
where an abundant fall of water is available; as, for instance, for draining a marsh 
in the neighbourhood of a waterfall. Its action depends on two principles, One of 
these is the same as that of the steam blast used in locomotive engines, and in the 
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ventilation of mines. The other is that of the increased flow of water from a pipe, 
produced by giving a gradually widening form to its discharging extremity. 
_ A sketch of the apparatus is given in the accompanying figure, where A is a pipe 

which supplies the water to the nozzle B- for the jet, and C is a pipe which receives, 
at its narrow end, the jet from the nozzle, and on account of its gradually widening 
form, causes a suction capable of raising water by the pipe D. 

The various principles brought into action in this apparatus, have, as was stated by 
the author, been long known in hydrodynamics; but their combination in this form 
for use’ he believed to be new... A rush of water had been used previously in a some- 
what similar way in Italy to draw up and carry off the water of a marsh. In respect 
to the method there employed he had not been able to obtain full information; but - 
the description of it he had received led him to suppose that it was not so efficacious 
as the method which formed the subject of his communication to the meeting. 

On the Production of Cold by Mechanical Means. By W.S. Warv. 
To effect the purposes named in a preceding paper, Mr. Ward proposes a different 

method, and the substitution of the vapours of volatile liquids, such as sulphuric 
gether in place of air. He believed the theoretical results would be the same, and 
some sources of loss diminished ; but although he doubted whether either form of 
apparatus would be ceconomically efficient, he felt that interesting results would follow 
well-conducted experiments on the subject. 

On Telegraphic Time Signals. By Cuartes V. WALKER. 
The object was, to explain the arrangements that have been completed, as far as 

his part in them extends, for promoting the scheme of transmitting Greenwich mean 
time throughout the kingdom. On the 5th of August 1852, the first tume-signal passed ; 
and on August 19th, the clock at Greenwich, which originates the signals, having 
been brought to time, and the adjustment elsewhere having been completed, the 
sae transmission of signals commenced; in the first instance, to Dover, at noon, 
and at 4 p.m. Mr. Walker then described the apparatus constructed by Mr. Shep- 
herd, and erected at the London Terminus, by which the connexions are made. And, 
incidental to this, it is to be understood that in the galvanic-room at the Royal Obser- 
vatory is a set of ordinary sand-acid batteries (to be replaced ultimately by graphite 
batteries) ; one battery termination is connected with the earth, by means of the gas- 
pipes; and the other with a spring contained in Mr. Shepherd’s electro-magnetic 
clock. The Greenwich London wire also terminates in the same clock: and the 
connexions are such that, at the last second of the last minute of eack hour, this line- 
wire and the battery-wire are placed in contact for an instant; and, consequently, if 
the circuit is completed at the other end of the wire, whether at London, Dover, 
Rochester, the Strand, Lothbury, or elsewhere, a signal will pass every hour; and, 
when the circuit is left open, no signal will pass. To accomplish this, a train of 

_ wheels is connected with the rod of Mr. Carter’s large turret-clock, now erected over 
g* 
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the South-Eastern Terminus. Sets of springs are placed near at hand to some of the 
wheels; the springs are all tipped with platinum, and are respectively connected with 
the several wires concerned in the scheme; and, according as the contacts between 
the several springs are varied, so is the time signal led to its destination. Mr. Walker 
then explained an ingenious contrivance, by which, at the completion of the circuit at 
Greenwich, a voltaic current of instantaneous duration passes from Greenwich to 
Dover, and causes one sharp deflection of the galvanometer needle of the usual elec- 
tric telegraph. The clerks at the several stations, should they overlook the general 
order to cease working, and to be on the watch, are reminded that the time is nearly 
due by finding that the telegraph circuit is broken; which happens during the two 
minutes that the spring is lifted by the pin off the earth wire at London. The clerks 
watch the signal, and make note of the error of their local clock. The time-signals 
will, at set times, be allowed to pass automatically to Hastings, to Deal, and to 
Ramsgate, by turning them on the main line by the usual telegraph turn-plates now 
in use at junction stations. The signal will be transmitted to intermediate stations by 
hand, which can be done correctly to a fraction of a second. ‘The clerk will watch for 
the signal while he holds in his hand the handle of a group, or a branch instrument ; 
he will move his hand as he sees the signal, and a simultaneous signal will pass along 
the group. 

On Graphite Batteries. By Cuarites V. WALKER. 

After referring to the unfitness of copper, and the too great cost of the superior 
metals for the purpose of batteries for telegraphic purposes, Mr. Walker said he had 
early sought a substitute, and had found one which seemed to promise all that was 
required in the deposit of carbon or graphite from iron gas-retorts, 

On the New Patent Law. By Tuomas WessteEr, F.R.S. 

The author contrasted the facilities which the new law afforded in the application for 
and obtaining of patents, and in the protection to such property, with the cumbrous, 
expensive, and duplicated processes which characterized the old system. He further 
pointed out the necessity of extending further protection to designs according to a 
system analogous to that of the new patent law, if the industrial education which the 
schools of design were endeavouring to introduce was to be useful to the pupils as 
creating a body of educated persons not only dependent on their employers or on 
capitalists. 

On a New Method of Scutching the New Zealand Flax (Phormium tenax). 
By Mattuew Wuyttaw, C.E. of Auckland, New Zealand. (Communi- 
cated by Sir Davin BrewstTER.) 
After noticing the plan hitherto used in the colony, and pointing out some of its 

defects, Mr. Whytlaw went on to show that the principle on which New Zealand flax 
ought to be scutched was by transverse rubbing instead of longitudinal beatings as 
now in use, and described a very simple machine invented by him, in which this 
principle was carried into effect, and which was perfectly effectual for the purpose; 
and he suggested that a machine on the same principle might be used with advantage 
for European flax. 

On the Mould for casting Conical Bullets. By Aurrep J. WoopHousE. 
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Claudet (A.) on the stereoscopometer, 6 ; 
on 2 manifold binocular camera, 2b. 

Climates, on the mechanical process for 
cooling air in tropical, 128. 

Clyde, on the progress and extent of 
steamboat building in the, 120. 

Coasts, British and Irish, on the distribu- 
tion of the marine algz on the, 65. 

Cochliodus, on the mode of succession of 
the teeth in, 55. 

Cold, on the production of, by mecha- 
nical means, 131. 

Colliery, on the evolution of gas in Walls- 
end, 124, 
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Conductors, on the mutual attraction be- 
tween two electrified spherical, 17. 

Cooper (James) on the drainage of the 
middle level of the Bedford level; with 
observations on arterial drainage, 125. 

Copiapo, on the mines of, 53. 
Coprolites, on, 53. 
Crag formations, on, 53. 
Crania, on a collection of Irish, 84. 
Crustacea found at Peterhead, on some, 78. 
Cull (Richard) on the misapplication of 

the terms evolution and development, 
as applied by ethnographical philologists 
to the inflections of a language, 82; 
notes on Blumenbach’s classification of 
the human race, 84. 

Cultra, on the Permian fossils of, 53. 
(Currency in Ireland, on thelaws of the, 115. 
Cyphoniscus, new genus, 59. 

Dead Sea, an attempt to account for nu- 
merous appearances of sudden and 
violent drainage seen on the sides of 
the basin of the, 95; ona ship canal to 
the East Indies, through the, 97. 

Deaf and dumb in Ireland, statistics of 
the, 121. 

Delesse (M. Achille) on the changes oc- 
casioned during the cooling of the gra- 
nite of Mont Blanc, 43. 

Devonian rocks in the S. of Ireland, 51. 
Diamagnetism, on the laws of, 6. 
Diamond, observations on the, 41. 
Dickie (Dr.) on the distribution of the 

marine alge on the British and Irish 
coasts, with reference to the influence 
of the Gulf-stream, 65; on a monstro- 
sity of Bellis perennis, 2b.; on the alti- 
tudinal ranges of plants in the north of 
Ireland, 66; on the distribution and 
habits of Echinus lividus, 72. 

Diffraction, on certain phenomena of, 24. 
Disease, on.the connexion of atmospheric 

impurity with, 119. 
Down, on the geological structure of the 

county of, 42; on the fossiliferous beds 
of, 53. 

Down and Antrim, on the origin, charac- 
teristics and dialect of the people in the 
counties of, 89. 

Drainage of the middle level of the Bed- 
ford level, and on arterial drainage, 125. 

Drawing, on an instrument for, 32. 
Dublin, on the early bills of mortality 

at, 121. : 
Dynamometric machine for measuring 

the strength of textile fabrics and other 
substances, 128. 

Earth, on the connexion between geolo- 
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gical theoriesand the theory of the figure 
of the, 21; on the position of the poles 
of the, 61. 

East Indies, on a ship canal to the, 
through the Dead Sea, 97. 

Echinus lividus, on the distribution and 
habits of, 72. 

Eclipse of 1851, solar, on the red promi- 
nences seen during the total, 13. 

Edgar (Rev. John) on the neglected and 
perishing classes, and the means of 
their reformation, 115. 

Electric current, on a new effect produced 
on muscles by the, 78. 

Electricity, 2. 
Emigration and its reparative agencies in 

Treland, on the excessive, 118. 
Equations, on criteria for real and imagi- 

nary roots of biquadratic, 2. 
Eskers of the central part of Ireland, on 

the, 63. 
Ethnographical philologists, on the misap- 

plication of the terms evolution and 
development as applied by, to the in- 
flexions of a language, 82. 

Ethnology, 82; on an ethnological col- 
lection in illustration of the, of Java, ib. 

Euphrates line of communication with 
India, on the, 104. 

Fairbairn (W.) on the minie rifle, 125; 
on a new tubular boiler, #b.; on the 
tensile strength of unwrought iron- 
plates at various temperatures, id. ; on 
the mechanical properties of metals, as 
derived from repeated meltings, exhi- 
biting the maximum point of strength, 
and the causes of deterioration, 2b. 

Fair Head, onthenatural peculiarities and 
advantages of the proposed harbour of, 
129. 

Faraday (Dr.), letter from Professor Mat- 
teucci on the laws of magnetism and 
diamagnetism, 6. 

Fata Morgana of Ireland, on the, 29. 
Ferromagnetic substance, on the equili- 

brium of elongated masses of, in uniform 
and varied fields of force, 18. 

Fishes, on the structure of certain fossil, 
found in the old red sandstone of the 
north of Scotland, 55; on some, found 
at Peterhead, 78. 

Flax, New Zealand, on a new method of 
scutching the, 132. 

Flax steeps, on the development of fer- 
ment cells in the warm-water, 64. 

Fleming (Dr. Andrew) on the rocks of 
the Upper Punjaub, 43. 

Flora of the south and west of Ireland, 
on the, 64. 

INDEX II. 

Fluids, whirling, on some properties of? 
with their application in improving the 
action of blowing fans, centrifugal 
pumps, and certain kinds of turbines, 
130. 

Forbes (Prof. E.) on the fossils of the 
yellow sandstone of the South of Ire- 
land, 43; on a species of Sepiola new 
to Britain, and first procured in the 
neighbourhood of Belfast, 73 ; on a new 
map of the geological distribution of 
marine life, and on the homoiozoic 
belts, 2b. 

Fossil remains of the lower Silurians of 
the south of Scotland, on the, 48. 

Fossiliferous beds, on the, of Antrim and 
Down, 53; on the lowest, of N. Wales, 
56. 

Fossils, on the, of the yellow sandstone 
of the south of Ireland, 43; on the 
Permian, of Cultra, 53; on a few ge- 
nera of [rish Silurian, 59. 

Fowler (Dr.) on the state of the mind 
during sleep, 80. 

Galton (F.), expedition under, to the east 
of Walfisch Bay, 110. 

Galvanic battery, on the sources of heat 
generated by the, 16. 

Garrett (Robert) on improvements made 
in the harbour of Belfast, 126. 

Gartland (W.) on criteria for real and 
imaginary roots of biquadratie equa- 
tions, 2. 

Gas, on the evolution of, in Wallsend col- 
liery, 124. 

Gason (Dr. J.), climatological notes on 
Pisa and Lucca, 110. 

Geography, 95; physical, 41. 
Geological formations, on the supposed 

action of water in, 61. 
Geological structure of the counties of 
Down and Antrim, 42. 

Geologists, German, on the researches of, 
ol. 

Geology, 41; of Ireland, 47. 
Gilbart (J. W.) on the laws of the cur- 

rency in Ireland, 115. 
Giles (John V.), description of a Samoied 

family seen at Archangel, in a letter to 
Dr. Hodgkin, 84. 

Girders, on the calculation of strains in 
lattice, with practical deductions, 123. 

Gisborne and Forde (Messrs.) on a ship 
canal through the isthmus of central 
America, 110. 

Glacier moraines in Arran, on the oecur- 
rence of, 55. 

Gladstone (Thos. Murray) on malleable 
iron for beams or girders, 126, 
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Godwin (John) on an improved cast-iron 
sleeper for railways, 127. 

Gold, Should our standard of value be 
maintained if gold becomes depreciated 
in consequence of its discovery in Au- 
stralia and California?, 116. 

Graham (Prof. T.) on the principle of the 
endosmose of liquids, 36. 

Grainger (John) on the shells found in 
the alluvial deposits of Belfast, 43; 
catalogue of the shells found in the 
alluvial deposits of Belfast, 74. 

Granite blocks, on the disposition of, in 
Argyllshire, 43 ;' on the changes occa- 
sioned during the cooling of the, of 
Mont Blane, 7b.; on some peculiarities 
of, in certain points of the Pyrenees, 
62; on certain furrows and smoothings 

_on the surface of, caused by drift sand 
at the Cape of Good Hope, 61. 

Graphite batteries, on, 132. 
Graphite, on the occurrence of, at Almor- 
' ness Head, 50. 
Grattan (John), notes upon a collection of 

Irish crania, 84. 
Greensand of the N. of Ireland, on the 

phosphatic nodules of the, 36. 
Griffith (Richard) on the lower members 

of the carboniferous series of Ireland, 
46; on the geology of Ireland, 47. 

Hamilton (Sir W. R.) on biquaternions, 2. 
Hamilton (Dr. Mathie) on the Lobos 

Islands, 75. ; 
Hancock (Professor), Should our gold 

standard of value be maintained if gold 
becomes depreciated in consequence of 
its discovery in Australia and Cali- 

_ fornia?, 116; are there any impedi- 
~ ments to the competition of free labour 
with slave labour in the West Indies ?, 
117. 

Harbours, design for safety, 129.° 
Harkness (Robert) on the fossil remains 

of the lower Silurians of the south of 
Scotland, and their position, 48; on 

- the occurrence of graphite at Almor- 
ness Head, Kirkcudbrig'stshire, 50. 
Heat, 2; on the sources of, by the gal- 

. .vanic battery, 16; on the amount of, 
“produced by the combination of seve- 
ral metals with oxygen, 39. 

Helicograph, on Penrose and Bennett’s 
- sliding, 129. 
‘Hennessy (Henry) on the connexion be- 

__ tween geological theories and the theory 
of the figure of the earth, 21; on the 

___ researches of German geologists, 51, 
Henry (Prof.), letter from, to Colonel Sa- 

bine, on the plan adopted by the Smith- 

~ 
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sonian Institution for investigating the 
meteorology of N. America, 26. 

Heywood (James), statistics of the reve- 
nues of the University and some of the 
Colleges of Oxford, compiled from the 
report of the Oxford University com- 
mission, 118. 

Himalaya Mountains, on the geology of 
a portion of the, 62. 

Hincks (Rev. Edward) ou the ethnologi- 
cal bearing of the recent discoveries in 
connexion with the Assyrian inscrip- 
tions, 85; on the forms of the personal 
pronouns of the two first persons in the 
Indian, European, Syro-Arabic and 
Egyptian languages, 88; on certain 
ancient mines, 110. 

Hincks (Rev. Prof.) on” an anomaly of 
the Trifolium repens, 66. 

Hincks (Rev. Thomas) on a peculiar or- 
gan which occurs on some of the marine 
Bryozoa, and which appears to indicate 
a difference of sex, 75. 

Hodges (Prof. J. F.) on the phosphatic 
nodules of the greensand of the N. of 
Treland, 36. 

Hodgkin (Dr.), description of a Samoied 
family seen at Archangel, in a letter 
to, 84. 

Holden (Mr.) on the progress of the sewed 
muslin manufacture in Ireland, 118. 

Homoiozoic belts, on the, 78. 
Homologies of the cranial vertebrze, on 

the, 78. 
Hooper (Lieut. W. H. H.) on the aurora, 

26. 
Hymenocaris, new genus, 58. 
Hyndman (George C.) on a new species 

of Acaleph from Belfast Bay, 77. 
Huggate, meteorological summary at, for 

1851, 81; on an aurora observed at, 7b. 
Human race, notes on Blumenbach's 

classification of the, &4, 
Hume (Rev. A.), the origin, characteris- 

tics and dialect of the people in the 
counties of Down and Antrim, 89. 

Hwrricanes, on tropieal, 31. 
Huxley (T. H.) on the structure of the 

Ascidians, 76. 

Images, on the form of, produced by lenses 
and mirrors of different sizes, 3. 

Impurity, on the connection of atmosphe- 
ric, with disease, 119. 

India, on the Euphrates line of commu- 
nication with, 104; on the most rapid 
communication with, vid British N. 
America, 114. 

Industry of Paris, on the produetive, 119. 
Iodine, on the estimation of, 37, 
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Ireland, notes on the meteorology of, 26 ; 
on the Fata Morgana of, 29; on the 
phosphatic nodules of the ereensand of 
the north of, 36; on the fossils of the 
yellow sandstone of the south of, 43; 
on the lower members of the carboni- 
ferous series of, 46; on the geology of, 
47 ; on Devonian rocks in the south of, 
51; on the Eskers of the central part of, 
63; on the flora of the south and west 
of, 64; on the altitudinal ranges of 
plants in the north of, 66; on the Jaws 
of the currency in, 115; on the exces- 
sive emigration and its reparative 
agencies in, 118; on the progress of 
the sewed muslin manufacture in, ib.; 
statistics of the deaf and dumb in, 121. 

Trish bog butter; on, 35. 
Trish crania, notes upon a collection of, 84. 
Trish Silurian fossils, on a few genera of, 

59. 
Tron, on the occurrence of metallic, in 

certain basaltic and metamorphic rocks, 
34; malleable, for beams or girders, 
126. 

Tron ore, on a new variety of magnetic, 
41. 

Iron plates, on the tensile strength of un- 
wrought, at various temperatures, 125. 

Tron ships, on placing compasses on board, 
10. 

Tron sleeper for railways, on an improved 
cast, 127. 

Java, on an ethnological collection in 
illustration of the ethnology of, 82. 

Jet, on an apparatus for drawing up water 
by the power ofa, 130. 

Johnson (Capt. E. J.) on placing com- 
passes on board of iron ships, 6 

Jones (Prof. T. Wharton) on the forces 
by which the circulation of the blood is 
carried on, 80. 

Joule (J. P.) on the thermal effects of air 
rushing through small apertures, 16. 

Jukes (J. Beete) on Devonian rocks in 
the S. of Ireland, 51. 

Kelp and kelp liquor, 38. 
King (Prof.W.) on the Permian fossils of 

Cultra, 53. 
Knox (Mr.) on the effect of the moon’s 

rays, 36. 
Koh-i-noor diamond, on the, 29 

Labour, free and slave, are there any im- 
pediments to the competition of, in the 
West Indies?, 117. 

Land and sea, on telegraphic communi- 
cations by, 121. 

INDEX Il. 

Larva, on a peculiar annelidan, 70. 
Law, on the new patent, 132, 
Leaves, morphological analogy between 

the disposition of the branches of exo- 
genous plants and the venation of their, 
66. 

Leichardt (Dr.), on the expedition to the 
interior of central Australia in search 
of, 112. 

Lenses of different sizes, on the form of 
images produced by, 3 

Lepteena, on the subdivisions of, 55. 
Light, 2; on an instrument for exhibiting 

the colours of liquids by transmitted, 
20; on the discovery of minute quan- 
tities of soda, by the action of polarized, 
33. 

Lightning, notice of a tree struck by, in 
Clandeboye Park, 2. 

Liquids, on an instrument for exhibiting 
the colours of, by transmitted light, 20 ; 
on the principle of the endosmose of, 36. 

Lituites hibernicus, new species, 61. 
Livingston and Oswell (Messrs.), latest 

explorations in S. Africa to the N. of 
lake N’gami, 112. 

Lloyd (Colonel) on the mines of Copiapo, 
53. 

Lloyd (Rev. H.), notes on the meteoro- 
logy of Ireland, 26. 

Lobos islands, on the, 75. 
Locke (John), excessive emigration and 

its reparative agencies in Ireland, 118. 
Long (Mr.) on crag formations and co- 

prolites, 53. 
Lucca, climatological notes on, 110. 
Luminous beams, on, 11. 

MacAdam (James) on the fossiliferous 
beds of the counties of Antrim and 
Down, 53. 

Macdonnell (A.) on the atomic weight of 
magnesium, 36. 

MacDouall (Prof.) on the present state of 
Medo-Persic philology, 90. 

Macleod (Lieut. L.) on the proposed ex- 
pedition to ascend the Niger to its 
source, 112. 

Magnecrystallic action, on Poisson’s theo- 
retic anticipation of, 20. 

Magnesium, on the atomic weight of, 36. 
Magnetic curves, on certain, 18. 
Magnetism, 2; on the laws of, 6. 
Malcolm (Dr. A. G.) on the sanitary state 

of Belfast, with suggestions for its im- 
provement, 119. 

Marine life, on a new map of the geolo- 
gical distribution of, 73. 

Marshall (Dr. J. D.) on some fowl shot 
in the neighbourhood of Belfast, 77. 
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Mastodon angustidens, on a skeleton of, 
found near Montopoli, 62. 

Mathematics, 1. 
Matteucci (Prof.) on the laws of magnet- 

ism and diamagnetism, in a letter to 
Dr. Faraday, 6. 

M‘Cormac (Dr. Henry) on the connexion 
of atmospheric impurity with disease, 
119. 

M‘Cosh (Rev. Prof.), morphological ana- 
logy between the disposition of the 
branches of exogenous plants and the 
venation of their leaves, 66. 

M‘Coy (Prof.) on the mode of succession 
of the teeth in Cochliodus, 55; on the 
subdivisions of Leptena, #b.; on the 
structure of certain fossil fishes found 
in the old red sandstone of the N. of 
Scotland, id. 

M‘Culloch (D.) on the statistics of the 
province of Nova Scotia, 119. 

M‘Farland (Mr.) on the Fata Morgana of 
Treland, 29. 

Mechanical science, 121. 
Medo-Persic philology, on the present 

state of, 90. 
Meials, on the amount of heat produced 

by the combination of several, with 
oxygen, 39, 40; on the mechanical 
properties of, as derived from repeated 
meltings, 125. 

Metamorphic rocks, on the microscopic 
structure of certain, and the occurrence 
of metallic iron in them, 34. 

Meteorological summary for 1851, at 
Huggate, 31. 

Meteorology, 24; of Ireland, 26; on the 
plan adopted by the Smithsonian In- 
stitution for investigating the, of N. 
America, 2b. 

Meteors, 21. 
Microscopic structure of certain basaltic 

and metamorphic rocks, on the, 34. 
Mind, on the state of the, during sleep, 

80. 
Mineral field of Fair Head, on the natural 

peculiarities and advantages of the, 
129. 

Mines, on the, of Copiapo, 53; on certain 
ancient, 110. 

Minie rifle, remarks on the, 125. 
Mirage, on a remarkable case of, 24. 
Mirrors of different sizes, on the form of 

images produced by, 3. 
Molecular action, on, 20. 

_ Mollusca found at Peterhead, 78. 
Moncrieff (Rev. Dr.), an account of his 

treatise on arithmetic in the Chinese 
language, 1. 

Mont Blanc, on the Alps in the vicinity 
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of, 43; on the changes occasioned 
during the cooling of the granite of, ib. 

Montopoli, on a skeleton of Mastodon an- 
gustidens found near, 62. 

Moon’s rays, on the effect of the, 36. 
Mortality at Dublin, on the early bills of, 

121, 
Munro (Major) on the transmutation of 

Agilops into Triticum, 68. 
Muscat, on the possessions of the Imaum 

of, 1138. 
Muscles, on a new effect produced on, by 

the electric current, 78. 
Muslin manufacture in Ireland, on the 

progress of the sewed, 118. 

Nasmyth (James), proposed theory of the 
origin of the asteroids, 21. 

Nebulz, on drawings to illustrate recent 
observations on, 22. 

New Zealand flax, on a new method of 
scutching the, 132. 

N’gami, latest explorations in S. Africa 
to the north of lake, 112. 

Nicol (Prof.) on the occurrence of glacier 
moraines in Arran, 55; on the struc- 
ture of the South Silurian mountains of 
Scotland, 2b. 

Niger, on the proposed expedition to as- 
cend the, to its source, 112. 

Nile, on the Upper, 114. 
Nova Scotia, on the statistics of the pro- 

vince of, 119. 

Ogilby (William) on the geographical di- 
stribution of animals in connection with 
the progress of human civilization, 78. 

Old red sandstone of the N. of Scotland, 
on the structure of certain fossil fishes 
found in the, 55. 

Optical properties of a recently discovered 
salt of quinine, 15. 

Owen (Prof.) on the homologies of the 
cranial vertebre, 78. 

Oxford, statistics of the revenues of the 
university and some of the colleges of, 
118. 

Oxygen, on the amount of heat produced 
by the combination of several metals 
with, 39, 40. 

Palestine, late explorations in, 114. 
Paris, on the productive industry of, 119. 
Paupers, on the present state of the law 

of settlement and the removal of, in 
Scotland, 114. 

Peach (C. W.) on some fishes, crustacea - 
and mollusca found at Peterhead, 78. 

Penny (Prof. F.) on the estimation of 
iodine, 37. 
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Penrose and Bennett’s sliding helico- 
graph, 129. 

Permian fossils of Cultra, 53, 
Perreaux (M.) on a dynamometrie ma- 

chine for measuring the strength of 
textile fabrics and other substances, 
128: 

‘Peterhead, on some fishes, crustacea and 
mollusca found at, 78. 

Petermann (A.) on the distribution of 
animal life in the arctic regions, 112. 

Philology, on the present state of Medo- 
Persic, 90. 

Physics, 1. 
Physiology, 78. 
Pigolite of Prof. Johnston, on the analysis 

of a substance resembling the, 35. 
Pisa, climatological notes on, 110. 
Plants, morphological analogy between 

the disposition of the branches of exo- 
genous, and the venation of their leaves, 
66; on the altitudinal ranges of, in the 
N. of Ireland, 7d. 

Platinum, on the atomic weight of, 33. 
Poisson’s theoretic anticipation of magne- 

crystallic action, 20. 
Polypes, on the universality of a medu- 

soid structure in the reproductive gem- 
mez of the tubularian and sertularian, 
70; on the signification of the ovigerous 
vesicles in the hydroid, 71, 

Porter (the late G. R.) on the productive 
industry of Paris, 119. . 

Portsea, statistics of the island of, 118. 
Potassium, iodide of, 37. 
Powell (Prof.) on luminous beams, 11; 

on a peculiarity of vision, #b,; on con- 
verging sunbeams, 12, 

Pronouns, on the forms of the personal, 
of the two first persons, in the Indian, 
European, Syro-Arabic and Egyptian 
languages, 88. 

Pterotheca, new genus of, 61. 
Pumps, on some properties of whirling 

fluids, with their application in impro- 
ving the action of centrifugal, 130; for 
drawing up water by the power of a 
jet, 130, 

Punjaub, on the rocks of the Upper, 43. 
Pyrenees, on some peculiarities of granite 

in certain points of the, 62. 

Quinine, on the optical properties of a re- 
cently discovered salt of, 15. 

Railways, on the permanent way of, 122 ; 
on an improved cast-iron sleeper for, 
127, 

Rain, on four simultaneous experiments 
in the island of Bombay, to determine 

INDEX II. 

the fall of, at different heights below 
200 feet, 25; monthly amount of, from 
the register, Armagh Observatory, 29. 

Rankin (Rey, T.) on an aurora observed 
at Huggate, 31; meteorological sum- 
mary for 1851, at Huggate, 2. 

Rankine (W. J. Macquorn) on the recon- 
centration of the mechanical energy of 
the universe, 12; on the causes of the 
excess of the mean temperature of ri- 
vers above that of the atmosphere, re- 
cently observed by M. Renou, 30; on 
telegraphic communication between 
Great Britain and Ireland by the Mull 
of Cantyre, 128; on the mechanical 
process for cooling air in tropical cli- 
mates proposed by Prof. C. P, Smyth, 
ib, 

Reaping machine, model of a new, 129. 
Red-start, black, on a singular locality 

chosen for its nest by the, 71. 
Reflecting instrument for use at sea, on 

an improved form of, 12. 
Renou (M.) on the causes of the excess 

of the mean temperature of rivers above 
that of the atmosphere, as recently ob- 
served by, 30, 

Retina, on a case of vision without, 3. 
Rivers, on the causes of the excess of the 

mean temperature of, above that of the 
atmosphere, 30. 

Robinson (Rey. Dr.) on drawings to illus- 
trate recent observations on nebula, 
22. 

Robinson (R,), model of a new reaping 
machine, 129. 

Rocks, on the microscopic structure of 
certain basaltic and metamorphic, and 
the occurreice of iron in them, 34, 

Ronalds (Prof. E.) on the oil of the sun- 
fish, 39. 

Rose (C. B.) on the discovery of a new 
Talpina?, 55. 

Ross (Rear-Admiral Sir John) on the au- 
rora borealis, 31. 

Rosse (The Earl of), drawings to illustrate 
recent observations on nebula, 22. 

Rotatory forces, mechanical proof of the 
composition of, 122. 

Royle (Dr.) on the black and green teas 
of commerce, 69. . 

Ruad, on the antiquities of the island, 98. 

Sabine (Colonel), letter from Prof. Henry 
on the plan adopted for investigating 
the meteorology of North America, 
26. 

Salt, on the sources of common, 41 ; on the 
distribution of common, and other sa- 
line bodies, with a view to show their 
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_ primary origin and. subsequent forma- 
tion, 100. 

Salter (J. W.) on the lowest fossiliferous 
beds of N. Wales, 56; on a few genera 
of Irish Silurian fossils, 59. 

Samoied family, description of a, seen at 
Archangel, 84, 

Sandstone, yellow, on the fossils of the, of 
the S. of Ireland, 43. 

Saull (W, D.) on the supposed action of 
water in geological formations, and the 
position of the poles of the earth, 61. 

Saunders (Captain J,), design for safety 
harbours, 129. ' 

Scotland, on the fossil remains of the lower 
_ Silurians of the south of, 48; on the 
structure of certain fossil fishes found 
in the old red sandstone of the north 
of, 55; on the structure of the South 
Silurian mountains of, 7b. ; on the condi- 
tions under which boulders occur in, 
61; on the present state of the law of 
settlement and the removal of paupers 
in, 114, 

Sea, on an improved form of reflecting 
instrument for use at, 12; on telegra- 
phic communications by land and, 121. 

Seleucia in Pieria, on the ancient harbour 
of, 98. 

Sepiola, on a species of, new to Britain, 
and first procured in the neighbourhood 
of Belfast, 73, 

Sertularian zoophytes, on the character of 
the, 78. 

Shaw (Dr.),. commercial documents re- 
lating to the eastern horn of Africa, 
113. 

Shells found in the alluvial deposits of 
Belfast, on the, 42; catalogue of the, 
found, in the alluvial deposits of Bel- 
fast, 74. 

Ship canal to the East Indies through the 
Dead Sea, on a, 97, 

Ships, on placing compasses on board iron, 

Silurian fossils, on a few genera of Irish, 
59. 

Silurian. mountains of Scotland, on the 
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Committee to superintend the reduction of Meteorological Observations ;—Report of a Com- 
mittee for revising the Nomenclature of the Stars ;—Report of a Committee for obtaining In- 
struments and registers to record Shocks of Earthquakes in Scotland and Ireland ;—Report of 



a Committee on the Preservation of Vegetative Powers in Seeds ;-—Dr. Hodgkin, on Inquiries 
into the Races of Man;—Report of the Committee appointed to report how far the Desiderata 
in our knowledge of the Condition of the Upper Strata of the Atmosphere may be supplied by 
means of Ascents in Balloons or otherwise, to ascertain the probable expense of such Experi- 
ments, and to draw up Directions for Observers in such circumstances ;—R. Owen, Report 

on British Fossil Reptiles ;—Reports on the Determination of the Mean Value of Railway 
Constants ;—D. Lardner, LL.D., Second and concluding Report on the Determination of the 
Mean Value of Railway Constants ;—E. Woods, Report on Railway Constants pines bee ofa 
Committee on the Construction of a Constant Indicator for Steam-Engines, 

Together with the Transactions of the Sections, Prof. Whewell’s Address, and Recommen- 
dations of the Association and its Committees. 

PROCEEDINGS or tHe TWELFTH MEETING, at Manchester, 
1842, Published at 10s, 6d. 

Contents :— Report of the Committee appointed to conduct the co-operation of the British 
Association in the System of Simultaneous Magnetical and Meteorological Observations ;— 
J. Richardson, M.D., Report on the present State of the Ichthyelogy of New Zealand ;— 
W.S. Harris, Report on the Progress of Meteorological Observations at Plymouth ;—Second 
Report of a Committee appointed to make Experiments on the Growth and Vitality of Seeds; 
—C, Vignoles, Report of the Committee on Railway Sections;—Report of the Committee 
for the Preservation of Animal and Vegetable Substances ;—Lyon Playfair, M.D., Abstract 
of Prof, Liebig’s Report on ‘‘ Organic Chemistry applied to Physiology and Pathology ;”— 
R. Owen, Report on the British Fossil Mammalia, Part I.;—8. Hunt, Researches on the 
Influence of Light on the Germination of Seeds and the Growth of Plants ;—L. Agassiz, Report 
on the Fossil Fishes of the Devonian System or Old Red Sandstone ;—W. Fairbairn, Ap- 
pendix to a Report on the Strength and other Properties of Cast Iron obtained from the Hot 
and Cold Blast ;—D. Milne, Report of the Committee for registering Shocks of Earthquakes 
in Great Britain ;—Report of a Committee on the Construction of a Constant Indicator for Steam- 
Engines, and for the determination of the Velocity of the Piston of the Self-acting Engine at 
different periods of the Stroke;—J. S. Russell, Report of a Committee on the form of Ships ; 
—Report of a Committee appointed “to consider of the rules by which the Nomenclature of 
Zoology may be established on a uniform and permanent basis ; ”—Report of a Committee on 
the Vital Statistics of large Towns in Scotland ;—Provisional Reports, and Notices of Progress 
in Special Researches entrusted to Committees and Individuals, 

Together with the Transactions of the Sections, Lord Francis Egerton’s Address, and Re- 
commendations of the Association and its Committees, 

PROCEEDINGS or tur THIRTEENTH MEETING, at Cork, 
1843, Published at 12s. 

ContTENTS:—Robert Mallet, Third Report upon the Action of Air and Water, whether 
fresh or salt, clear or foul, and of Various Temperatures, upon Cast fron, Wrought Iron and 
Steel;—-Report of the Committee appointed to conduct the co-operation of the British As- 
sociation in the System of Simultaneous Magnetical and Meteorological Observations ;——Sir 
J. F. W. Herschel, Bart., Report of the Committee appointed for the Reduction of Meteoro- 
logical Observations ;—Report of the Committee appointed for Experiments on Steam- 
Engines ;—Report of the Committee appointed to continue their Experiments on the Vitality 
of Seeds ;—J. S. Russeil, Report of a Series of Observations on the Tides of the Frith of 
Forth and the East Coast of Scotland;—J. §. Russell, Notice of a Report of the Committee 
on the Form of Ships ;—J. Blake, Report on the Physiological Action of Medicines ;—Report 
of the Committee on Zoological Nomenclature ;—Report of the Committee for Registering 
the Shocks of Earthquakes, and making such Meteorological Observations as may appear to 
them desirable ;—Report of the Committee for conducting Experiments with Captive Balloons ; 

—Prof, Wheatstone, Appendix to the Report ;—Report of the Committee for the Translation 
and Publication of Foreign Scientific Memoirs ;—C, W. Peach, on the Habits of the Marine 

 Testacea ;—E, Forbes, Report on the Mollusca and Radiata of the Auxgean Sea, and on their 
distribution, considered as bearing on Geology ;—L. Agassiz, Synoptical Table of British 
Fossil Fishes, arranged in the order of the Geological Formations ;—R. Owen, Report on the 
British Fossil Mammalia, Part II.;—E. W. Binney, Report on the excavation made at the 
junction of the Lower New Red Sandstone with the Coal Measures at Collyhurst ;—W. 
‘Thompson, Report on the Fauna of Ireland: Div, Invertebrata ;—Provisional Reports, and - 
Notices of Progress in Special Researches entrusted to Committees and Individuals. 

Together with the Transactions of the Sections, Earl of Rosse’s Address, and Recommen- 
dations of the Association and its Committees. 



PROCEEDINGS or rut FOURTEENTH MEETING, at York, 1844, 
Published at £1. Fs 

Contents :—W. B. Carpenter, on the Microscopic Structure of Shells;—J. Alder and A. 
Hancock, Report on the British Nudibranchiate Mollusca;—R. Hunt, Researches on the 
Influence of Light on the Germination of Seeds and the Growth of Plants ;—Report of a 
Committee appointed by the British Association in 1840, for revising the Nomenclature of the 
Stars ;—Lt.-Col. Sabine, on the Meteorology of Toronto in Canada;—J. Blackwall, Report 
on seme recent researches into the Structure, Functions and (Economy of the draneidea 
made in Great Britain ;—Earl of Rosse, on the Consiruction of large Reflecting Telescopes ; 
—Rev. W. V. Harcourt, Report on a Gas Furnace for Experiments on Vitrifaction and other 
Applications of High Heat in the Laboraiory;—Report of the Committee for Registering 
Earthquake Shocks in Scotland ;—Report of 2 Committee for Experiments on Steam-Engines ; 
—Report of the Committee to investigate the Varieties of the Human Race ;—Fourth Report 
of a Committee appointed to continue their Experiments on the Vitality of Seeds; —W. Fair- 
bairn, on the Consumption of Fuel and the prevention of Smoke ;—F. Ronalds, Report con- 
cerning the Observatory of the British Association at Kew ;—Sixth Report of the Committee 
appointed to conduct the Co-operation of the British Association in the System of Simulta- 
neous Magnetical and Meteorological Observations ;—Prof. Forchhammer on the influence 
of Fucoidal Plants upon the Formations of the Earth, on Metamorphism in general, and par- 
ticularly the Metamorphosis of the Scandinavian Alum Slate ;—H. E. Strickland, Report on 
the recent Progress and present State of Ornithology;—T. Oldham, Report of Committee 
appointed to conduct Observations on Subterranean Temperature in Ireland ;—Prof. Owen, 
Report on the Extinct Mammals of Australia, with descriptions of certain Fossils indicative 
of the former existence in that Continent of large Marsupial Representatives of the Order 
Pachydermata ;—W. S. Harris, Report on the working of Whewell and Osler’s Anemometers 
at Plymouth, for the years 1841, 1842, 1843;—-W. R. Birt, Report on Atmospheric Waves; 
—L. Agassiz, Report sur les Poissons Fossiles de l’Argile de Londres, with translation ;—J. 

S. Russell, Report on Waves ;—Provisional Reports, and Notices of Progress in Special Re- 
searches entrusted to Committees and Individuals. 

Together with the Transactions of the Sections, Dean of Ely’s Address, and Recommenda- 
tions of the Association and its Committees. : 

PROCEEDINGS or ruz FIFTEENTH MEETING, at Cambridge, 
1845, Published at 12s. 

ConTENTs :—Seventh Report of a Committee appointed to conduct the Co-operation of the 
British Association in the System of Simultaneous Magnetical and Meteorological Observa- 
tions ;—Lt.-Col. Sabine, on some points in the Meteorology of Bombay ;—J. Blake, Report 
on the Physiological Action of Medicines ;—Dr. Von Boguslawski, on the Comet of 1843; 
—R. Hunt, Report on the Actinograph ;—Prof. Schénbein, on Ozone ;—Prof. Erman, on 
the Influence of Friction upon Thermo-Electricity ;—Baron Senftenberg, on the Self- 
Registering Meteorological Instruments employed in the Observatory at Senftenberg ;— 
W.R. Birt, Second Report on Atmospheric Waves ;—G. R. Porter, on the Progress and Pre- 
sent Extent of Savings’ Banks in the United Kingdom ;—Prof. Bunsen and Dr. Playfair, 
Report on the Gases evolved from Iron Furnaces, with reference to the Theory of Smelting 
of Iron;—Dr. Richardson, Report on the Ichthyology of the Seas of China and Japan ;— 
Report of the Committee on the Registration of Periodical Phenomena of Animals and Vege- 
tables ;—Fifth Report of the Committee on the Vitality of Seeds;—Appendix, &c. 

Together with the Transactions of the Sections, Sir J. F. W. Herschel’s Address, and Re- 

commendations of the Association and its Committees. 

PROCEEDINGS or rue SIXTEENTH MEETING, at Southampton, 
1846, Published at 15s. 
ConTENTS :—G. G. Stokes, Report on Recent Researches in Hydrodynamics ;—Sixth 

Report of the Committee on the Vitality of Seeds ;—Dr. Schunck, on the Colouring Matters of 
Madder ;—J. Blake, on the Physiological Action of Medicines ;—R. Hunt, Report on the Ac- 
tinograph ;—R. Hunt, Notices on the Influence of Light on the Growth of Plants;—R. L, 
Ellis, on the Recent Progress of Analysis ;—Prof. Forchhammer, on Comparative Analytical 
Researches on Sea Water ;—A. Erman, on the Calculation of the Gaussian Constants for 
1829 ;—G. R. Porter, on the Progress, present Amount, and probable future Condition of the 
Iron Manufacture in Great Britain;—W. R. Birt, Third Report on Atmospheric Waves ;— 
Prof. Owen, Report on the Archetype and Homologies of the Vertebrate Skeleton ;— 
J. Phillips, on Anemometry ;—J. Percy, M.D., Report on the Crystalline Slags ;—Addenda to 
Mr. Birt’s Report on Atmospheric Waves. 

Together with the Transactions of the Sections, Sir R. I. Murchison’s Address, and Re- 

commendations of the Association and its Committees. 



PROCEEDINGS or truz SEVENTEENTH MEETING, at Oxford, 
1847, Published at 18s. 

ConTENTs :—Prof. Langberg, on the Specific Gravity of Sulphuric Acid at different de- 
grees of dilution, and on the relation which exists between the Development of Heat and the 
coincident contraction of Volume in Sulphuric Acid when mixed with Water;—R. Hunt, 
Researches on the Influence of the Solar Rays on the Growth of Plants;—R. Mallet, on 
the Facts of Earthquake Phenomena ;—Prof. Nilsson, on the Primitive Inhabitants of Scan- 
dinavia ;—W. Hopkins, Report on the Geological Theories of Elevation and Earthquakes; 
—Dr. W. B. Carpenter, Report on the Microscopic Structure of Shells ;—Rev. W. Whewell and 
Sir James C. Ross, Report upon the Recommendation of an Expedition for the purpose of 
completing our knowledge of the Tides ;—Dr. Schunck, on Colouring Matters ;—Seventh Re- 
port of the Committee on the Vitality of Seeds ;—J. Glynn, on the Turbine or Horizontal 
Water-Wheel of France and Germany ;—Dr. R. G. Latham, on the present state and recent 
progress of Ethnographical Philology ;—Dr. J. C. Prichard, on the various methods of Research 
which contribute to the Advancement of Ethnology, and of the relations of that Science to 
other branches of Knowledge ;—Dr. C. C. J. Bunsen, on the results of the recent Egyptian 

' researches in reference to Asiatic and African Ethnology, and the Classification of Languages; 
—Dr. C. Meyer, on the Importance of the Study of the Celtic Language as exhibited by the 
Modern Celtic Dialects still extant ;—Dr. Max Miiller, on the Relation of the Bengali to the 

Arian and Aboriginal Languages of India;—W. R. Birt, Fourth Report on Atmospheric 
* Waves ;—Prof. W. H. Dove, Temperature Tables ;° with Introductory Remarks by Lieut.-Col. 

E. Sabine ;—A. Erman and H. Petersen, Third Report on the Calculation of the Gaussian Con- 
stants for 1829. 

Together with the Transactions of the Sections, Sir Robert Harry Inglis’s Address, and 
Recommendations of the Association and its Committees. 

PROCEEDINGS or tHe EIGHTEENTH MEETING, at Swansea, 
1848, Published at 9s. 

ConTENTS:—Rev. B. Powell, A Catalogue of Observations of Luminous Meteors;—J. Glynn 
on Water-pressure Engines ;—R. A. Smith, on the Air and Water of Towns ;—Eighth Report 
of a Committee on the Growth and Vitality of Seeds ;—W. R. Birt, Fifth Report on Atmo- 
spheric Waves ;—E. Schunck, on Colouring Matters ;—J. P. Budd, on the advantageous use 
made of the gaseous escape from the Blast Furnaces at the Ystalyfera Iron Works;—R. Hunt, 
Report of progress in the investigation of the Action of Carbonic Acid on the Growth of 
Plants allied to those of the Coal Formations ;—Prof. H. W. Dove, Supplement to the Tem- 
perature Tables printed in the Report of the British Association for 1847 ;—Remarks by Prof. 
Dove on his recently constructed Maps of the Monthly Isothermal Lines of the Globe, and on 
some of the principal Conclusions in regard to Climatology deducible from them; with an in- 
troductory Notice by Lt.-Col. E. Sabine ;—Dr. Daubeny, on the progress of the investigation 
on the Influence of Carbonic Acid on the Growth of Ferns ;—J. Phillips, Notice of further 
progress in Anemometrical Researches ;—Mr. Mallet’s Letter to the Assistant-General Secre- 
tary ;—A. Erman, Second Report on the Gaussian Constants;—Report of a Committee 
relative to the expediency of recommending the continuance of the Toronto Magnetical and 
Meteorological Observatory until December 1850. 

Together with the Transactions of the Sections, the Marquis of Northampton’s Address, 
and Recommendations of the Association and its Committees. 

PROCEEDINGS or tozE NINETEENTH MEETING, at Birmingham, 
1849, Published at 10s. 

ConTENTs :—Rev. B. Powell, A Catalogue of Observations of Luminous Meteors ;—Earl 
of Rosse, Notice of Nebulz lately observed in the Six-feet Reflector ;—Prof. Daubeny, on the 
Influence of Carbonic Acid Gas on the health of Plants, especially of those allied tu the Fossil 
Remains found in the Coal Formation ;—Thomas Andrews, M.D., Report on the Heat of 
Combination ;—Report of the Committee on the Registration of the Periodic Phenomena of 
Plants and Animals ;—Ninth Report of a Committee appointed to continue their Experiments 
on the Growth and Vitality of Seeds;—Francis Ronalds, Report concerning the Observatory 
of the British Association at Kew, from Aug. 9, 1848 to Sept. 12, 1849 ;—Robert Mallet, 
Report on the Experimental Inquiry conducted at the request of the British Association, on 
Railway Bar Corrosion ;-—William Radcliff Birt, Report on the Discussion of the Electrical 
Observations at Kew. : 

Together with the Transactions of the Sections, the Rey. T. R. Robinson’s Address, and 
Recommendations of the Association and its Committees, 



PROCEEDINGS or rus TWENTIETH MEETING, at Edinburgh, 
1850, Published at 15s. 

ConTENnTs:—Robert Mallet, First Report on the Facts of Earthquake Phenomena;—Rev. 
B. Powell, on Observations on Luminous Meteors ;—Thomas Williams, on the Structure and 
History of the British Annelida;—T. C. Hunt, Results of Meteorological Observations taken 
at St. Michael’s from the Ist of January, 1840 to the 31st of December, 1849;—-R, Hunt on 
the present State of our Knowledge of the Chemical Action of the Solar Radiations ;—Tenth 
Report of a Committee appointed to continue their Experiments on the Growth and Vitality 
of Seeds ;—Major-Gen. Briggs, Report on the Aboriginal Tribes of India ;—Francis lonalds, 
Report concerning the Observatory of the British Association at Kew;—Edward Forbes, Report 
on the Investigation of British Marine Zoology by means of the Dredge;—Robert MacAndrew, 
Notes on the Distribution and Range in depth of Mollusca and other Marine Animals, ob- 
served on the coasts of Spain, Portugal, Barbary, Malta, and Southern Italy in 1849 ;—Prof. 
Allman, on the Present State of our Knowledge of the Freshwater Polyzoa ;—Registration of 
the Periodical Phenomena of Plants and Animals ;—Suggestions to Astronomers for the Ob- 
seryation of the Total Eclipse of the Sun on July 28, 1851, 

Together with the Transactions of the Sections, Sir David Brewster’s Address, and Recom- 
mendations of the Association and its Committees. 

PROCEEDINGS or rue TWENTY-FIRST MEETING, at Ipswich, 
1851, Published at 16s. 6d. 

ConTENTS :—Revy. B. Powell, on Observations of Luminous Meteors;—Eleyenth Report 
of a Committee appointed to continue their Experiments on the Growth and Vitality of 
Seeds ;—J. Drew, Remarks on the Climate of Southampton, founded on Barometrical, Ther- 
mometrical and Hygrometrical Tables, deduced from Observations taken three times daily 
during the years 1848, 1849 and 1850 ;—Dr. R. A. Smith, on the Air and Water of Towns, 
Action of Porous Strata, Water and Organic Matter ;—Report of the Committee appointed by 
the British Association to consider the probable Effects in an Economical and Physical Point 
of View of the Destruction of Tropical Forests ;—A. Henfrey, on the Reproduction and 
supposed Existence of Sexual Organs in the Higher Cryptogamous Plants ;—Dr, Daubeny, 
on the Nomenclature of Organic Compounds ;—Rev. J. W. Donaldson, on two unsolved 
Problems in Indo-German Philology ;—T. Williams, Report on the British Annelida;—Robert 

Mallet, Second Report on the Facts of Earthquake Phenomena ;—Letter from Prof. Henry, 
Secretary of the Smithsonian Institution at Washington, to Col. Sabine, General Secretary of 
the British Association, on the System of Meteorological Observations proposed to be 
established in the United States;—Col. Sabine, Report on the Kew Magnetographs;—J. 
Welsh, Report to F. Ronalds, on-the Performance of his three Magnetographs during the Ex- 
perimental Trial at the Kew Observatory, April 1 till October 1, 1851;—¥. Ronalds, Report 
coneerning the Observatory of the British Association at Kew, from September 12, 1850 to 
July 31, 1851 ;—Ordnance Survey of Scotland ;—Provisional Report. 

Together with the Transactions of the Sections, Professor Airy’s Address, and Recom- 
mendations ef the Association and its Committees. 

DOVE’S MONTHLY ISOTHERMAL MAPS of the GLOBE, with the accompanying 
Memoir, Price 5s. 

LITHOGRAPHED SIGNATURES of the MEMBERS who met at Cambridge in 1888, 
with the Proceedings of the Public Meetings, 4to. Price 4s. (To Members, 3s.) 
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