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THE PAL.EONTOGRAPHICAL SOCIETY was established in the year 1S47,

for the purpose of figuring and describing the whole of the British Fossils.

Each person sub><crihui(j One Guinea /.y considered a Member of the Society, and is

mtitled to the volume issuedfor the year to which the subscription relates.

Subscriptions are considered to be due on the First of January in each year.

The back volumes are in stock, and can be obtained (one or more) on application to

the Treasurer or the Honorary Secretary.

The volumes arc delivered free of carriage to any address within three miles of the

General Post-Office, and are booked free of expense to any place beyond the three-mile

radius ; but in tiiat case the carriage must be paid by the Member to whom they are

sent.

Gentlemen desirous of forwarding the objects of the Society can be provided with

circulars for distribution on application to the Honorary Secretary, the Rev. Thomas

Wiltshire, Rectory, Bread Street Hill, London, E.G.

The Volume for 1867 is in preparation, and will be issued before the close of the

present year; that for 1S68 in the spring or summer of that year.
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Council, Elected 26th March, 1867.

W. J. HAMILTON, Esq., F.R.S., G.S.

J. S. BowERBANK, LL.D., F.R.S., G.S.

T. Davidson-, F.R.S., G.S.

Prof. Axsted, M.A., F.R.S., G.S.

J. J. BiGSBY, M.D., F.G.S.

P. M. Duncan, M.B., F.G.S.

R. Etheridge, Esq., F.G.S.

J. W. Flower, Esq., F.G.S.

R. Hudson, Esq., F.R.S., L.S.

J. W. Ilott, Esq.

J. GwYN Jeffreys, Esq., F.R.S., G.S.

1 Sir R. I. MuRCHisoN, Bart., F.R.S., G.S.

I Prof. Owen, M.D., F.R.S., G.S.

H. Lee, Esq., F.L.S., G.S.

W. H. Leighton, Esq., F.G.S.

Sir C. Lyell, Bart., M.A., F.R.S.

E. Meryon, M.D., F.G.S.

J. Pickering, Esq.

J. Prestwich, Esq., F.R.S., G.S.

Prof. Tennant, F.G.S.

C. Tyler, Esq., F.L.S., G.S.

G.S.

%xtmum.

Searles Wood, Esq., F.G.S., Brentwood, Essex.

Rev. T. Wiltsuire, M.A, F.G.S., Rectory, Bread Street Hill, London, E.G.

i Glasgow—Walter Crum,Esq., F.R.S.Alton—Wm. Curtis, Jun., Esq.

Bath—Wm. Walton, Esq.

Berlin—Messrs. Friedlander & Son.

Birmingham—W. Mathews, Jun., Esq., F.G.S.

Edgbaston.

Blackburn— \W . Harrison, Esq., F.G.S.

Blandford—^. SniPP, Esq.

Bristol—\\. Sanders, Esq., F.R.S., G.S.

Cambridge—James Carter, Esq.

Cheltenham—T. Wright, M.D., F.G.S.

Cirencester—J. Bravender, Esq., F.G.S.

Colchester—C. R. Bree, M.D.

Deddington—Cuas. Faulkner, Esq., F.S.A.

F.G.S., R.G.S.

Devises—W.M. Cunnington, Esq., F.G.S.

/)Mi/in—Gilbert Sanders, Esq., M.R.LA.

Dudley—ionn Jones, Esq., F.G.S.

Edinburgh—VvMV. Balfouk, M.D., F.R.S., L.S.

.Thornliebank.

Guildford—^. A. C. Godwin-Austen, Esq., F.R.S.,

F.G.S., Chilworth.

^Tewi/a/— Thomas Gough, Esq.

Leeds—Thos. Nunneley, Esq.

Leicester—James Plant, Esq.

Liverpool—G. H. Morton,_Esq., F.G.S.

NorfoUc—^Y\. J. GuNN, M.A., F.G.S., Irstead,

Norwich.

0.r/br6?—Prof. J. Phillips, F.R.S., G.S.

Paris—M. F. Savy, 24, Rue Hautefeuille.

Plymouth—J. H. FuGE, Esq.

Richmond, Yorkshire—Edward Wood, Esq., F.G.S.

Scarborough—John Leckenby, Esq., F.G.S.

Stamford—John F. Bestley, Esq.

Tonbridge Wells—3. Sharp, Esq., F.G.S.

Torquay— SI. Pengelly, Esq., F.R.S., G.S.

Wolverhampton—Hy. Beckett, Esq., F.G.S.



LIST OF MEMBEES.*

APRIL, 1S67.

Her Most Gracious Majesty the Queen.

Adlard, J. E., Esq., Bartholomew Close, E.G.

Allport, S., Esq., Snow Hill, Birmingham.

Angelin, Professor, Stockholm.

Ansted, Professor D. T., M.A., F.R.S., G.S., &c., Athenaeum Glub ; and 33, Brunswick

Square.

Arbuthnot, Capt. M'., 25, Hvde Park Gardens, W.
Asher and Go., Messrs., 13, Bedford Street, Govent Garden, W.G.

Atheuseum Library, Liverpool.

Auerbach, Professor, Moscow.

Austen, Rev. J. H., M.A., Ensbury House, Wimborne.

Austin, Miss Helena E., 19, Henrietta Street, Bath.

Aveline, W. T., Esq., F.G.S., Museum of Practical Geology, Jerrayn Street.

Backhouse, Edward, Esq., Ashburne House, Sunderland.

Balfour, Professor, M.D., F.R.S., L.S., &c.. Local Secretary, 27, Inverleith Row, Edinburgh.

Bailliere, H., Esq., 219, Regent Street.

Balme, E. B. Wheatley, Esq., Gotewall, Mirfield, Normanton, Yorkshire.

Barclay, Joseph G., Esq., 54, Lombard Street, E.G. '

Barlow, H. G., M.D., F.G.S., 11, Church Yard Row, Newington Butts, Surrey, S.

Barr, W. R., Esq., Park Mills, Stockport.

Barthes and Lowell, ]\Iessrs., 14, Great ]Marlborough Street, W.
Bath Royal Literary and Scientific Institution.

Bathurst, Rev. "W". H., Lydney Park, Gloucester.

Battersby, R., M.D., Torquay.

Beaufoy, George, Esq. (Executors of the late). South Lambeth, S.

Beaumont, Rev. W. J., M.A., Trinity College, Cambridge.

Beckett, Henry, Esq. F.G.S., Local Secretary, Darlington Street, Wolverhampton.

Bell, Professor T., F.R.S., L.S., G.S., &c.. The Wakes, Selborne, Alton, Hants.

Benson, Starling, Esq., F.G.S., Swansea.

* The Members are requested to inform the Secretary of auy errors or omissions in this list, and of any delay in

the transmission of the Yearly Volumes.
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Beutley, J. F., Esq., Local Secretary, Stamford, Liucolushire.

Bernard, Ealpti M., Esq., 5, Victoria Square, Clifton.

Bewlev, Jobu, Esq., 4, Brown's Buildings, Liverpool,

Bigsbv, J. J., M.D., F.G.S., 89, Gloucester Place, Portman Square, TV.

Bilke,' Edward, Esq., F.G.S., &c., 12, Stamford Street, S.

Binnev, E. VT., Esq., F.R.S., G.S., kc, 40, Cross Street, MancLester.

Binningliam Free Library, Radcliflfe Place, Birmtngbam.

Birmiugbam Old Library, t niou Street, Birmiugbam.

Elackburne, Jobu George, Esq., F.G.S., Oldham.

Blackie, W. G., Esq., Ph.D., F.G.S., &c., 36, Frederick Street, Glasgow.

Blackmore, Humpbrey P., M.D., Salisbury.

Biadon, James, Esq., Pontypool.

Blake, Vk'., Esq., Bridge Hcuse, South Petberton.

Blanford, H. F., Esq., F.G.S., 21, Bouverie Street, "STbitefriars, E.C.

Boase, H. S., M.D., F.R.S., G.S., &c., Claverhouse, near Dundee.

Bohn, Henry, Esq., 4, York Street, Covent Garden, W.C.
Bonney, Eev. George, F.G.S., St. John's College, Cambridge.

Bordeaux, La Faculte des Scieuces de.

Borradaile, Charles, Esq., East Hotbly, Hurst Green, Sussex.

Bosquet, Mons. J., Pbarmacien, Maestricht.

Boston Society of Natural History, Bostou, U.S.A.

Bower, Rer. E., Ciosworth, near Yeovil.

Bowerbauk, J. S., LL.D., F.R.S., kc, Vice-Fresidtnt
, 2, East Ascent, St. Leonard's-on-Sea.

Bowles, Rev. S. J., Bitltou's-borougb, Glastonbury.

Bradford Philosophical Society, Duke Street, Bradford.

Brady, Antouio, Esq., F.G.S., Stratford, Essex; and Admiralty Office, Somerset House.. "W.C.

Brady, Right Hon. M., Dublin.

Braickeuridge, Rer. G. TV., M.A., F.S.A., G.S., &c., Cievedon, near Bristol.

Brassey, Thomas, Esq., jun., 56, Lowndes Square, S.W.

Bravender, John, Esq., F.G.S., L^jCcI Secretary, Coswell Street, Cirencester.

Bree, C. R., M.D., Local Secretary, East Hill, Colchester.

Briggs, General John, F.R.S., G.S., &c.. Oriental Club, Hanover Square. W. ; and Bridge

Lodge, Hurstpierpont.

Briggs, Miss Ellen, 3, Arlington Street, S.W.
Brighton and Sussex Natural History Society, 7, Pavilion Parade, Brighton

British IMuseum, Printed Book Department, W.C.
British Museum, Departmental Mineralogical and Geological Library, W.C.

Broome, C. E., Esq., M.A., kc, Elmburst, Batbeaston, Bath.

Brown, Edwin, E?q., F.R.G.S., G.S., Burton-on-Trent.

Brown, Isaac, Esq., Ackworth, Pontifract.

Brown, T. C, Esq., Cirencester.

Browne, Wm. Meredith, Esq., Westminster Fire Office, King Street, Coveut Garden, W.C.

Buckman, Professor James, F.G.S., kc, Bradford Abbas, Sherborne, Dorset.

Busk, George, Esq., F.R.S., L.S., &c., 15, Hariey Street, Cavendish Square, W.
B\erley, Isaac, Esq., Seacombe, Cheshire.

Cambridge L'niversity Library.

Carpenter, Alfred, M.D., Croydon, S.
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Carpenter, W. B., M.D., F.R.S., &c., 56, Regent's Park Road, N.W.
Carter, James, Esq., Local Secretary, 30, Petty Cury, Cambridge.

Cassiui, H. T., Esq., Victoria Cottage, Archway Road, Highgate, N.

Cavell, Edmund, Esq., F.G.S., Saxraundhara.

Chambers, Robert, Esq., F.R.S.E., G.S., &c., St. Andrew's.

Champernowne, Arthur, Esq., Darlington Hall,' Totness, Devonshire.

Chapman, Thomas, Esq., 23, New Street, Spring Gardens, *S."\V.

Cheltenham Permanent Library, 18, Clarence Street, Cheltenham.

Cherbullier, Mons., Paris.

Cholmeley, Mrs. Octavia, The Priory, Stroud, Gloucestershire.

Christ's College, Cambridge, Library of.

Clabon, J. M., Esq., 21, Great George Street, S.W.

Clark, Dr. W., F.R.S., &c., Cambridge.

Clarke, Rev. W. B., F.G.S., &c., St. Leonards, near Sydney, New South Wales.

Clayton, Rev. J. H., Liphook, Hants.

Cobbold, Rev. R. H., Rectdry, Broseley, Salop.

Cocchi, Sig. Q., Professor of Geology, Florence.

Colchester, W., Esq., F.G.S., Grundesburgh Hall, Ipswich.

CoUings, Rev. W. T., M.A., F.L.S., G.S., Lord of Sark, Channel Islands.

Collingwood, F. S. W., Esq., Glanton Pyke, Glanton, Northumberland.

Colvin, Col. John, C.B., Leintwardine, near Ludlow.

Comptoii, Rev. John, Minesteed Parsonage, Lyndhurst.

Cooke, Lieut.-Col. A. C, R.E., 95, Mount Street, W.
Cooper, Charles J., Esq., Bridgnorth, Salop.

Cornthwaite, Rev. T. M., M.A., Walthamstow.

Corrie, A. J., Esq., Glenalton, Torquay.

Cotteau, Mons., Paris.

Cotton, R. P., M.D., F.G.S., 46, Clarges Street, Piccadilly, W.
Crickitt, E., Esq., 12, Catherine Place, Bath.

Cross, Rev. J. E., Appleby Vicarage, Rugg, Lincolnshire.

Cross, R. A., Esq., Hill ClilF, Warrington.

Crowley, Alfred, Esq., Bramley Oaks, Croydon, S.

Crum, Walter, Esq., F.R.S., Local Secretary, Thoruliebank, Glasgow.

Cubitt, George, Esq., M.P., F.G.S., 17, Princes Gate, W.
Cull, R., Esq., 13, Tavistock Street, Bedford Square, W.C.
CunningtoD, W., Esq., F.G.S., Local Secretary, Devizes, Wilts.

Curtis, W., Esq., Local Secretary, Alton, Hants.

Currey, Elliot S., Esq., Erlwood, Bagshot.

Cust, Lady Elizabeth, 13, Eccleston Square, S.W.

Darlington Naturalists' Society,

Darwin, Charles, Esq., M.A., F.R.S., G.S., &c., Down, Bromley, Kent.
Davidson, Thomas, Esq., F.R.S., G.S., Mem. Geol. Soc. France, &c., Vice-Prcsirle/it, 33, Park

Crescent, Brighton.

Daw, E., Esq. (Rev. A. Foster, Little Munden Rectory, Ware).
Dawkins, W. Boyd, Esq., F.G.S., Museum of Practical Geology, Jermyn Street, S.W.
Dawson, Principal J. W., LL.D., F.R.S., G.S., &c., :McGill's University, Montreal.
Day, Rev. Hen. Geo., M.A., Sedbergh, Kendal.
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Deane, H., Esq., F.L.S., Clapham Common, Surrey, S.

De Castro, James C, Esq., 38, Rutland Gate, S.W.

Denison, Col. Sir William, R.E., K.C.B., F.R.S., R.A.S., 96, Gloucester Terrace, Hyde Park.

Deshayes, Mons. G. P., F.M.G.S., Paris.

Devonshire, Duke of. Chancellor of the University of London, F.R.S., G.S., &c., Devonshire

House, Piccadilly, W.
Devon and Exeter Institution, Exeter (by Ed. Parfitt, Esq.)

Dewilde, G. R., Esq., 14, Peak Hill Avenue, Sydenham.

Dickinson, F. H., Esq., King Weston, Somerton.

Dickinson, Henry, Esq., Severn House, Coalbrook Dale.

Dickinson, W., Esq., Thorncroft, Workington.

Dickinson, W., Esq., 5, St. Mildred's Court, E.G.

Digby, Lady, Minterne, near Dorchester.

Dilke, Sir C. Wentworth, Bart., F.G.S., L.S., &c., 76, Sloane Street, S.W.

Dollfus, Mons., Paris.

Dorset County Museum Library, Dorchester.

Douglas, Rev. Robert, Trent Valley House, Lichfield.

Dover Proprietary Library.

Doyen, Mons. J. M.
Ducie, the Earl of, F.R.S., G.S., &c., 30, Princes Gate, S.W.
Dudley and Midland Geological and Scientific Society and Field Club.

Dumortier, Mons. E., Lyons (by Mons. F. Savy, Paris).

Duncan, P. M., M.B., F.G.S., 48, Lee Terrace, Lee, S.E.

Durham, the Dean and Chapter of, Durham (by Samuel Rowlandson, Esq., the College,

Durham).

Eassie, W., Esq., F.G.S., 11, Park Road, Regent's Park, N.W.
Eccles, James, Esq., Springwell House, Blackburn.

Edgell, Rev. E. Wyatt, 2, Lansdowne Terrace, Ladbroke Square, Notting Hill, W.
Edinburgh Geological Society, Edinburgh.

Edinburgh Museum of Science and Art, Argyle Square, Edinburgh.

Edwards, F. E., Esq., F.G.S., 22, Woburn Square, W.C.
Egerton, Sir Philip de Malpas Grey, Bart., M.P., Trustee Brit. Museum, F.R.S., G.S., &c.,

Oulton Park, Cbeshire ; and 28b, Albemarle Street, W.
Elliott, John, Esq., Kingsbridge, Devon.

Elliot, Walter, Esq., Wolfelee, Hawick, N.B.

Enniskillen, William Willoughby, Earl of, D.C.L., F.R.S., G.S., &c., Florence Court,

Enniskillen; and Athenaium Club, S.W.
Eskrigge, R. A., Esq., 3, Batavia Buildings, Liverpool.

Etheridge, R., Esq., F.G.S., &c.. Museum of Practical Geology, Jermyu Street, S.W.
Evan.s, John, Esq., F.R.S., G.S., Nash Mills, Hemel Hempstead.
Evans, Thomas, M.D., Gloucester.

Everest, Rev. R., F.G.S., 50, Cleveland Square, W.
Eyton, Thomas C, Esq., F.L.S., G.S., &c., Eyton, near Wellington, Salop.

Falconer, Thomas, Esq., F.G.S., Usk, Monmouthshire.
Falkiwr, Frciicrick, E.sq., Somersetshire Bank, Bath.

Faniluim, Lord, Carlton Club, 94, Pall Mall, S.W.
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Faulkner, Charles, Esq., F.S.A., G.S., R.G.S., Local Secretary, Museum, Deddington, Oxon.

Favre, Mons. Alph., Professor of Geology, Academy, Geneva.

Ferguson, William, Esq., F.L.S., G.S., R.G.S., &c., Kinmundy, Mintlaw, Aberdeenshire j and

2, St. Aidan's Terrace, Birkenliead.

Fielding, Edward, Esq., 142, St. Paul's Road, Camden Square, N.W.
Fisher, Rev. Osmond, M.A., F.G.S., Elmstead Vicarage, Colchester.

Fletcher, T. W., Esq., M.A., F.R.S., G.S., S.A., Lawneswood House, Stourbridge.

Flower, J. W., Esq., F.G.S., Park Hill, Croydon, S.

Forbes, John Edward, F.G.S., 3, Faulkner Street, Manchester.

Fort, Richard, Esq., 24, Queen's Gate Gardens, Kensington, W.
Fox, Rev. W. Darwin, Delamere Rectory, near Chester.

Eraser, John, M.D., Wolverhampton.

Friedlander, Messrs., Local Secretaries, Berlin.

Froggat, John, Esq., Church Gate, Stockport.

Fryer, A., Esq., Chatteris, Cambridgeshire.

Fuge, J. H., Esq., F.R.C.S.E., Local Secretary, Plymouth.

Galton, Captain Douglas, R.E., F.R.S., G.S., &c., 12, Chester Street, Grosvenor Place, S.W.

Gassiot, I. P., Esq., F.R.S., &c., Clapham, S.

Gatty, Charles, Esq., F.G.S., Felbridge Park, East Grinstead.

Geological and Polytechnic Society of the West Riding of Yorkshire, Leeds.

Geological Society of Manchester.

Geological Survey of Great Britain, Palaeontological Department, Jermyn Street, S.W.

Geologists' Association, King's College, W.C.
Gibson, G. S., Esq., Saffron Walden.

Gibson, Thomas F., Esq., F.G.S., &c., 124, Westbourne Terrace, Hyde Park, W.
Gilbertson, Henry, Esq., Hertford.

Gilchrist, J., M.D., Crichton Royal Institution, Dumfries.

Glasgow Geological Society, Andersonian University, Glasgow.

Gloucester Literary Society, Gloucester (by Dr. B. Wagbourn).

Godlee, Burwood, Esq., Leighside, Lewes.

Godlee, Rickman, Esq., Lillies, Upton, Essex.

Godwin-Austen, R. A. C, Esq., F.R.S., G.S., &c.. Local Secretary, Chilworth Manor, Guildford,

Surrey.

Gordon, P. L., Esq., Craigmyle.

Gough, Capt. the Hon. George S., F.G.S., L.S., &c.. Lough Cutra Castle, Gort, Galway,

Ireland.

Gough, Thomas, Esq., Local Secretary, Kendall.

Gould, John, Esq., F.R.S., L.S., Z.S., &c., 26, Charlotte Street, Bedford Square, W.C.
Gratton, Joseph, Esq., 32, Gower Street, W.C.
Gray, John, Esq., Lyttleton Terrace, Hagley, near Stourbridge.

Gregory, J. R., Esq., 15, Russell Street, Covent Garden, W.C.
Griffith, Sir Richard, Bart., LL.D., F.R.S.E., G.S., &c., 2, Fitzwilliam Place, Dublin.

Grundy, Thomas, Esq., Beatlands, Sidmouth, Devon.

Guise, Sir W. V., Bart., F.G.S., &c., Elmore Court, near Gloucester.

Gunn, Rev. J., M.A., Local Secretary, Irstead Rectory, Norwich.

Guppy, R. Lechmere, Esq., F.G.S., Government House, Trinidad.

2
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Hall, Hugh F., Esq., F.G.S., 17, Dale Street, Liverpool.

Hall, TowDsliend M., Esq., F.G.S., Pilton Parsonage, Barnstaple.

Hamilton, W. J., Esq., F.R.S., G.S., &c.. President, 23, Cheshara Place, Belgrave Squar

S.W.

Hanson, Samuel, Esq., 47, Botolph Lane, E.G. ; and 43, Upper Harley Street, W.
Harford, Frederick, Esq., Ocean Marine Insurance Company, 2, Old Broad Street, E.G.

Harkness, Professor Robert, F.R.S., Queen's College, Cork.

Harris, W., Esq., F.G.S., Charing, Ashford, Kent.

Harrison, William, Esq., F.G.S., S.A., R.G.S., R. S. Ant., &c., Local Secretary, Galligreav

Hall, Blackburn, Lancaster; and Conservative Club, St. James's Street, S.W.

Hartley Institution, Southampton (by Dr. F. T. Bond).

Haughton, Rev. Professor S., M.D., F.R.S., G.S., Fellow of Trinity College. Dublin.

Hawkes, Rev. Henry, B.A., F.L.S., &c., Southsea, Portsmouth.

Hawkins, B. Waterhouse, Esq., F.L.S., G.S., Belvedere Road, Upper Norwood, S.

Hawkshaw, J. Clarke, Esq., 33, Great George Street, Westminster, S.W.

Haythornthwaite, William, Esq., Kirkby Lonsdale.

Heywood, James, Esq., F.R.S., G.S., &c., Athenaeum Club, S.W.

Hicks, Henry, Esq., St. David's, Pembrokeshire.

Higgins, E. T., Esq., 9, Richmond Crescent, Barnsbury, N.

Hindson, Isaac, Esq., Kirkby Lonsdale,

Hirst, John, jun., Esq., Dobcross, Saddleworth, near Manchester.

Hodgson, Miss E., Cavendish Street, Ulverstone.

Holden, Adam, Esq., 48, Church Street, Liverpool.

Homfray, D., Esq., Portraadoc, Carnarvonshire.

Hony, Rev. W. E., F.G.S., &c.. Archdeacon of Sarum, Beverstock, near Salisbury.

Hopgood, James, Esq., Clapham Common, S.

Horner, Rev. John S., Mells Park, near Frome.

Howard, Mrs., Greystoke Castle, Penrith.

Howitt, Thomas, Esq., Lancaster.

Huddersfield Literary and Scientific Society.

Hughes, T. M'K., Esq., B.A., F.G.S., Museum of Practical Geology, Jermyn Street, S.W.
Hudson, Robert, Esq., F.R.S., G.S., Clapham, S.

Hull, W. D., Esq., F.G.S., &c., Maison Cormalde, Nice.

Hunter, J. R. S., Esq., Braidwood, Carluke, N.B.
Hutton, R., Esq., F.G.S., M.R.I.A., &c.. Putney Park, S.W.
Huxley, Professor T. H., LL.D., Ph.D., F.R.S., L.S., G.S., Museum of Practical Geolog

Jermyn Street, S.W.

Illingworth, Rev. E. A., 3, Mecklenburgh Street, W.C.
lUingworth, R. S., Esq., 9, Norfolk Crescent, W.
Ilott, James William, Esq., Bromley, Kent.

Ipswich Museum, Ipswich.

J'Anson, E., Esq., 7a, Laurence Pountney Hill, E.G.
James, Colonel Sir H., R.E., F.R.S., G.S., &c.. Ordnance Survey, Southampton.
Jarvis, Richard H., Esq., F.G.S., Bcckcnham, Kent, S.E.

Jeffreys, J. Gwyn, Esq., F.R.S., L.S., G.S., 25, Devonshire Place, Portland Place, W.
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Johnes, J. Esq., F.G.S., Dolancothy, Llandilo, Wales.

Johnson, William, Esq., Eton College.

Jones, John, Esq., F.G.S., Local Secretary, Dudley.

Jones, Rear-Admiral T., F.L.S., G.S., &c., 18, Harcourt Street, Dublin.

Jukes, J. Beete, Esq., M.A., F.R.S., F.G.S., &c., Geological Survey of Ireland, 51, Steplien's

Green, Dublin.

Kenyon, Robert, Esq., 6, Lower Berkeley Street, Portman Square, W.
Kenyon, the Hon. Mrs. Thomas, Pradoe, near Shrewsbury.

King, W. P., Esq., Avonside, Clifton Down, Bristol.

Kinnaird, Lord, Rossie Priory, Inchture, N.B.

Kingston, G. S., Esq., Grote Street, Adelaide, South Australia.

Knight, Captain E., 15, Elvaston Place, South Kensington, W.
Krantz, Herr, Bonn.
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The Eocene Mollusca, Part III, No. 2, Prosobranchiata continued, by Mr. F. E.

„ IX. „ tI855 -i
Edwards, 4 plates.

I
The Mollusca of the Chalk, Part III, Cephalopoda, by Mr. D. Sharpe, 11 plates.

I The Tertiary Entomostraca, by Mr. T. R. Jones, 6 plates.
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I The Reptilia of the Wealden Foi-mations, Part IV, by Prof. Owen, 11 plates.
L The Reptilia of the London Clay (Supplement), by Prof. Owen, 2 plates.

r The Fossil Echinodermata, Part III, Oolitic, by Dr. Wright, 14 plates.

.„ ^ The Fossil Brachiopoda, Part V, No. 2, Carboniferous, by Mr. Davidson, 8 plates.
'

'
I

The ReptUia of the Wealden Formations, Part V, by Prof Owen, 12 plates.
I The Polyzoa of the Crag, by Prof. Busk, 22 plates.

f The Fossil Echinodermata, Part IV, Oolitic, by Dr. Wright, 7 plates.

I
The Eocene Mollusca, Part III, No. 3, Prosobranchiata continued, by Mr. F. E.

„ XII. „ 1858 i Edwards, 6 plates.

I The Reptilia of the Cretaceous and Purbeck Formations, by Prof. Owen, 8 plates.

L The Fossil Brachiopoda, Part V, No. 3, Carboniferous, by Mi-. Davidson, 10 plates.

{The Fossil Brachiopoda, Part V, No. 4, Carboniferous, by Mr. Davidson, 20 plates.

The Reptilia of the Oolitic Formations. No. 1, by Prof. Owen, 7 plates.

The Eocene Mollusca, Part IV, No. 1, Bivalves, by Mr. S. V. Wood, 13 plates.

* This Vol. is marked on the outside 1855. t This Vol. is marked on the outside 1856.



20

CATALOGUE OF WORKS-Continued.

r The Fossil Bracliiopoda, Part V, No. 5, Carboniferous, by Mr. Davidson, 8 plates

Vol. XIV. Issued for the Tear J The Reptilia of the Oolitic Formation, No. 2, by Prof. Owen, 12 plates.

1860 1 The Fossil Estherise, by Prof. Rupert Jones, 5 plates.

L The Fossil Cnistacea, Part II, Gault and Greensand, by Prof. BeU, 11 plates.

r The Fossil Echinodermata, Vol. II, Part I (Oolitic Asteroidea), by Dr. Wright, 13

„ XV. ., 1861 < plates.

L Supplement to the Great Oohte MoUusca, by Dr. Lycett, 12 plates.

f
The Fossil Echinodermata, Cretaceous, Vol. I, Part I, by Dr. Wright, 11 plates.

I

The Ti-ilobites of the Silurian, Devonian, &c.. Formations, Part I, by Mr. J. W. Salter,

I
6 plates.

„ XVI. „ 1862 <! The Fossil Brachiopoda, Part VI, No. 1, Devonian, by Mr. Davidson, 9 plates.

The Eocene Mollusca, Part IV, No. 2, Bivalves, by Mr. S. V. Wood, 7 plates.

I The Reptilia of the Cretaceous and Wealden Formations (Supplements), by Prof Owen,
L 10 plates.

f The Trilobites of the Silurian, Devonian, &c., Formations, Pai-t II, by Mr. J. W
I Salter, 8 plates.

1863 { The Fossil Brachiopoda, Part VI, No. 2, Devonian, by Mr. Davidson, 11 plates.

I The Belemnitidse, Part I, Introduction, by Prof Phillips.

L The Reptiha of the Liassic Formations, Part I, by Prof. Owen, 16 plates.

XVIII. 1864

J-
The Fossil Echinodermata, Vol. II, Part II (Liassic Ophiuroidea), by Dr. Wright, 6

plates.

The Ti-ilobites of the Silurian, Devonian, &c., Formations, Part III, by Mr. J. W.
Salter, 11 plates.

The Belemnitidse, Part II, Liassic Belemnites, by Prof. Phillips, 7 plates.

The Pleistocene MammaUa, Part I, Introduction, Felis spelaea, by Messrs. W. Boyd
Dawkins and W. A. Sanford, 5 plates.

Title-pages, &c., to the Reptilia of the London Clay, Cretaceous, and Wealden For-
mations.

f The Crag Foraminifera, Part I, No. 1, by Messrs. T. Rupert Jones, W. K. Pai'ker, and
H. B. Brady, 4 plates.

XIX. .. 1865 I Supplement to the Fossil Corals, Part I, Tertiary, by Dr. Duncan, 10 plates.

I

The Fossil Merostomata, Part I, Pterygotus, by Mr. H. Woodward, 9 plates.

The Fossil Brachiopoda, Part VII, No. 1, Silurian, by Mr. Davidson, 12 plates.

>;$upplement to the Fossil Corals, Part IV, No. 1. Liassic, by Dr. Duncan, 11 plates,

i The Trilobites of the Silurian, Devonian, &c.. Formations. Part IV (Silui-ian), by Mr.
>. XX. .. 1866 J J. W. Salter, 6 plates.

j
The Fossil Brachiopoda,Pai-t VII, No. 2, Silurian, by Mr. Davidson, 10 plates.

The Belemnitidaj, Part III, Liassic Belemnites, by Prof Phillips, 13 plates.



21

LIST OF MONOGRAPHS

Completed, in Preparation, and in course of Publication.*

MONOGRAPHS whicli have been Completed :

—

The Tertiary, Cretaceous, Oolitic, Devonian, and Silurian Corals, by MM. Milne-Edwards

and J, Haime.

The Tertiary Echinodermata, by Professor Forbes.

The Fossil Cirripedes, by Mr. C. Darwin.

The Tertiary Entomostraca, by Prof. T. Rupert Jones.

The Cretaceous Entomostraca, by Prof. T. Rupert Jones

The Fossil Estherise, by Prof. T. Rupert Jones.

The Polyzoa of the Crag, by Mr. G. Busk.

The Tertiary, Cretaceous, Oolitic, Liassic, Permian, Carboniferous, and Devonian Brachiopoda,

by Mr. T. Davidson.

The Mollusca of the Crag, by Mr. S. V. Wood.

The Great Oolite Mollusca, by Professor Morris and Mr. J. Lycett.

The Cretaceous (Upper) Cephalopoda, by Mr. D. Sharpe.

The Fossils of the Permian Formation, by Professor King.

The Reptiha of the London Clay (and of the Bracklesham and other Tertiary Beds), by

Professors Owen and Bell.

The Reptiba of the Cretaceous, Wealden, and Purbeck Formations, by Professor Owen.

MONOGRAPHS which are in course of Preparation :*

—

The Flora of the Tertiary Formation, by Mr. "VV. S. MitcheU.

The Flora of the Carboniferous Formation, by Mr. E. "W. Binney.

The Cretaceous Foraminifera, by Messrs. T. Rupert Jones, W. K. Parker, and H. B. Brady.

* Members having specimens which might assist the authors in preparing their respective

Monographs are requested to communicate in the first instance with the Honorary Secretary.



22

MONOGRAPHS in course of Preparation—Continued.

The roraminifera of the Lias, by Mr. H. B. Brady.

The Graptolites, by Professor Wyville Thomson.

The Crinoidea, by Professor Wyville Thomson.

The Post-Tertiary Entomostraca, by the Rev, H. W. Crosskey and Messrs. G. S. Brady and

D. Robertson.

The Wealden, Purbeck, and Jurassic Entomostraca, by Messrs. T. Rupert Jones and G. S.

Brady.

The Bivalve Entomostraca of the Carboniferous Formation, by Messrs. T. Rupert Jones and

J. W. Kirkby.

The Phyllopoda of the Palaeozoic Rocks, by Mr. J. W. Salter.

The Poiyzoa of the Chalk Formation, by Mr. G. Busk.

The Post-Tertiary Mollusca, by Mr. J. Gwyn Jeffreys.

The Cretaceous Mollusca (exclusive of the Brachiopoda), by the Rev. T. Wiltshire.

The Purbeck Mollusca, by Mr. R. Etheridge.

The Inferior Oolite Mollusca, by Mr. R. Etheridge.

The Rhsetic Mollusca, by Mr. R. Etheridge.

The Liassic Gasteropoda, by Mr. Ralph Tate.

The Ammonites of the Lias, by Dr. Wright.

The Fishes of the Old Red Sandstone, by Messrs. J. Powrie and E. Ray Lankester.

The Crag Cetacea, by Professor Owen.

MONOGRAPHS in course of Publication :

—

The Crag Foraminifera, by Messrs. T. Rupert Jones, W. K. Parker, and H. B. Brady.

Supplement to the Fossil Corals, by Dr. Duncan.

The Echinodermata of the Oolitic and Cretaceous Formations, by Dr. Wright.

The Fossil Merostomata, by Mr. H. Woodward.
The Trilobites of the Mountain-Limestone, Devonian, and Silurian Formations, by Mr. J. W.

Salter.

The Eocene Mollusca, by Messrs. F. E. Edwards and S, V. Wood.
The Silurian Brachiopoda, by Mr. Davidson.

The Belemnites, by Professor Phillips.

The Pleistocene Mammalia, by Messrs. Boyd Davrkins and W. A. Sanford.

The Reptilia of the Liassic Formations, by Professor Owen.



23

Dates of the Issue of the Yearly Volumes of the

Palseontographical Society.

The Volume for 1847 was issued to the Members, March, 1848.

1848 „ „ „ July, 1849.

„ 1849 „ „ „ August, 1850.

1850 „ „ „ June, 1851.

„ 1851 „ „ „ June, 1851.

1852 „ „ „ August, 1852.

„ 1853 „ „ „ December, 1853.

„ 1854 „ „ „ May, 1855.

„ 1855 „ „ „ February, 1857.

1856 „ „ „ April, 1858.

1857 „ „ „ November, 1859.

1858 „ „ „ March. 1861.

„ 1859 „ „ „ December, 1861.

1860 „ „ . „ May, 1863.

1861 „ „ „ May, 1863.

1862 „ „ „ August, 1864.

1863 „ „ „ June, 1865.

1864 „ „ „ April, 1866.

1865 „ „ „ December, 1866.

1866 „ „ „ June, 1867.













THE

PALiEONTOGRAPHICAL SOCIETY.

INSTITUTED MDCCCXLVII.

VOLUME EOE 1866.

LONDON:

MDCCCLXVII.





A MONOGEAPH

OP THE

BRITISH FOSSIL CORALS.

SECOND SEEIES.

BY

P. MARTIN DUNCAN^, M.B. LOND., F.G.S.,
SECEETABT TO THE GEOLOGICAI, SOCIETY.

Being a Supplement to the

'Monograph of the Bntish Fossil Corals' hy MM. Mllne-Edwards and Jules Haime.

PART IV, No. 1.

COBALS FEOil THE ZONES OF AM1I0^^TES PlaJTOHBIS AND AMMONITES
AnGULATTTS in THE LlASSIC FOBMATION.

Pages i, ii ; 1—43 ; Plates I—XI.

LONDON:
PRINTED FOR THE PAL^ONTOGRAPHICAL SOCIETY.

1867.



PUINTED BY J. E. ADLAKD, BAliTUOLOMEW CLOSE, E.C.



CONTENTS.

Preface . . . . . . . . . . i

I. Introduction to the Study of the Liassic Corals .... 1

II. Description of the Species contained in the Zone of Ammonites pljvnorbis /j

III. Description of the Species contained in the Zone of Ammonites angulatus,

IN the Sutton Stone, and in deposits at Brocastle, Ewenny, and Cow-

bridge, IN Glamorganshire. List of the Species . .6
IV. Description of the Species from the Zone of Ammonites anSulatus at

Marton, near Gainsborough . . . . . .3.1

V. Description of the Species from the Zone of Ammonites angulatus in tiik

NoKTH OP Ireland ........ 38

VI. Description of the Species from Luss.\.y, in the Isle of Skye . .41
VII. List of the Species described and noticed in this Part . . .42





A MONOGRAPH
OP THE

BRITISH EOSSIL CORALS.

SECOND SERIES.

Part IV. No. 1.

PREFACE.

It was noticed in the Preface to the First Part of this series that some irregularity in

the succession of the Monographs would occur. According to the plan adopted by

MM. Milne-Edwards and Jules Haime, the Corals of the Cretaceous rocks should have

been described in this Part ; but it was found advisable to take advantage of Mr. Charles

Moore's splendid collection of Liassic Madreporaria, and to describe the species contained

in it at once.

MM. Milne-Edwards and Jules Haime only described three species from the whole

of the British Lias ; and as one was probably a remanie fossil,^ and another could not be

determined generically/ only one good species, TrochocyatJms Moorei, Ed. and H., remained

to characterise this great formation.

Since those authors wrote, many careful collectors have found large numbers of Corals

in the Middle and Lower Lias ; and Dr. Wright,^ the Rev. P. B. Brodie,* and Mr. Ralph

Tate,^ have published notices and descriptions of species.

Lately Mr. Tawney and the author brought the Corals of the Sutton Stone*^ before

the notice of the Geological Society ; and Mr. Charles Moore, who had long before

' 'Monograph. Brit. Foss. Cor.,' p. 145, Palaeontograph. Soc, 1851.

2 Ibid.

3 'Quart. Journ. Geol. Soc.,' 1857, p. 34.

* ' Reports of the British Association for 1860, Reports of Sections,' p. 73. ' Quart. Journ. Geol. Soc.,'

1860, vol. xvii, p. 151. "A Sketch of the Lias, &c.," 'Transact. "Woolhope Nat. Field Club,' No. 1.

5 ' Quart. Journ. Geol. Soc.,' vol. xx, p. 111.

* Ibid., vol. xxii, p. 91.
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collected Sutton Stone Corals, and had discovered the highly fossiliferous deposit at

Brocastle, forwarded me his specimens, which are about to be described. The above-

mentioned geologists have afforded me all the information at their command ; and

Messrs. Kershaw, Winwood, Boyd Dawkins, Burton, Chamberlin, and Mrs. Strickland,

have placed me under great obligations.

Finding that at least fifty new species would have to be added to the list of British

Liassic Corals, it was thought advisable to publish the most important at once.

This Part of the Second Series will refer to the Corals of that portion of the Lower

Lias which intervenes between the Rhaetic strata and the beds which contain Ammonites

BucHandi {bisulcatus) and Gryphaa iacurva (type) in abundance.-^

The next portion of this Monograph (Part IV, No. 2) wUl contain the description of

the Corals of the other beds of the Lower Lias, and of the forms in the Middle and

Upper Liassic deposits. It is probable that several Liassic beds whose geological horizon is

not yet determined may yield new species of Corals which will have to be associated with

those of the zone of Ammonites angulatus, and they will, of necessity, be included in

Part IV, No. 2, in which the Hsts of the species will be given, w^ith a notice of the

Corals of the Liassic strata of Continental Europe.

Owing to the paucity of specimens, it is thought advisable to defer the consideration

of the species from the White Lias of the Rhaetic series and fi'om the Zone of Avicvia

contorta to a future occasion.

1 Madreporaria of the Infra-Lias of South Wales. P. Martin Duncan, ' Quart. Journ. Geol. See.,'

Feb., 1867.
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INTRODUCTION.

The Corals contained in the Liassic strata of Britain, France, Germany, and Italy

have a very decided community of facies; at the same time it is evident that some

portions of the Liassic Coral-fauna resemble Triassic types, and that another portion is

allied to the Oolitic.

This was to be expected, for it is evident that the stunted Thecosmilice, and the

Astroccenia of the Zone of Ammonites angulatus, are the descendants of the equally

stunted Thecosmilia and of the Astroccenice of the Triassic age. Moreover, the descendants

of the IsastreBCB, and of the larger Montlivaltia of the Lower and Middle Lias, luxuriated

in the Oolitic seas.

The bulk of the Liassic Coral-fauna is, however, characteristic of and special to the

formation
;

and, as is the case in other great series of strata, certain assemblages

of species appear to characterise certain definite geological horizons. Yet not unex-

ceptionably, for some species range into higher zones in certain areas, whilst others, which

are confined to a definite horizon in one area, are found below and above the equivalents

of the horizon in a distant locality. Thus a species, which is only found in a particular

bed, and is associated with a particular molluscan fauna in one locality, may be found to

be associated with a molluscan fauna antecedent or posterior in its recognized succession,

in another place.

It is this uncertain vertical range of species, this variation in vertical range in different

geographical areas, which causes the apparent antagonism of Physical Geology (as applied

to Classificatory Geology) and Palaeontology,

1
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It is this coming in of the same species at various positions in a large formation and

their association with difiFerent groups of species that renders Palseoutology of more or less

uncertain value in the exact determination of the age of strata.

But it is this varying vertical range of species in different areas and their association

with different groups of forms that points to an ever-changing life-scene, to migration of

faunae, to changes of physical conditions, to variation in the intensity of competition, to

the rise of dominant and the decay of feeble forms, and to all those external agencies which

affect the inherent power of variation peculiar to the animated nature of this world, where

no two things are exactly alike.

The persistence of a species in a succession of strata, and its consecutive association

with different groups of competitors and contemporaries, is constantly observed in the Lias,

taken as a whole ; and it is the strongest fact that can be adduced against the almost

exploded notion of a series of cataclysmal destructions and of successive creations of

beings occurring at intervals which are denoted by changes in physical geology. It is

necessary to assert that those doctrines are not quite exploded, for they have a deep hold

on the minds of many who have only a limited area of geological observation. The

disposition to limit the possibility of the occurrence of certain specific forms to definite

vertical ranges arises from a partial belief in those ideas, and they are apparently

strengthened in the force of their application when physical breaks accompany palseonto-

logical changes.

Here the question concerning the physical causes which permit of and assist in the

preservation of dead organisms must be considered in reference to those which have a

diametrically opposite effect.

If it be admitted that when the terrestrial conditions are in statu quo the preservation

of organic remains from destruction is hardly possible ; that during elevation of areas the

entombment and fossilization of organisms is equally unlikely, and that a gradual

depression of the surface is in the majority of instances necessary for the preservation of

deposits, it becomes evident that, whilst the physical break has a diminished value in its

relation to the persistence of the life of species, the existence of a species in a considerable

series of strata which could not have all been deposited during a continuous and uninter-

rupted sinking of their area becomes most suggestive. Taken in combination with the

remarks which have preceded, it is suggestive of the evident want of relation between

the formation of strata and the origin and decadence of the species of the period ; and it

points out that no Stratigraphical Palacontogeology can be perfect in a classificatory

sense, and that zones of species may have little to do with the notion of time.

With an ever-progressing animated nature there are and have ever been associated

terrestrial and inorganic changes. There is no definite connection between them, and

hence our classificatory systems have an increment of error which is constantly rising to

the surface when the pure physical geologist and the pure palaeontologist argue upon their

own bases concerning the age of strata.
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The notion that the succession of strata all over the world must be upon the same plan

as that of the best studied, typical or most familiar district favours this difficulty ; and it

is most true that the Lias has been, from the applicability of the foregoing remarks, a

very debateable ground.

The relation of the Bone-bed to the Trias ; the propriety of forming a Rhsetic series ; its

relation to the Trias and Lias ; the possibility of arranging the strata of the Lias in Zones of

Ammonite life ; the propriety of including the Liassic strata between the Keuper and the

Zone of Ammonites Bucklandi, or between the base of the Zone of Ammonites planorbis

and the Zone of Ammonites Bucklandi in a sub-group, calling it Infra-Lias ; the possibility

of separating the Zone o{Ammonites BucHandi from the Zone Ammonites angulatus, and

the impropriety of distinguishing Zones of Cephalopoda, Insecta, Sauria, or Madreporaria

—all these have been points debated over and over again, and they will ever be so as

long as artificial distinctions are placed " en rapport " with nature.

Nevertheless, carefully collected palaeontological data concerning the vertical range of

species are gradually deciding many of these questions, and with the effect of isolating

the palaeontologist more and more in his relations with the received classificatory geology.

These remarks are made because it is necessary to give the various groups of species

of Madreporaria of the Lias places in some classification or other. It is impossible to

associate them with beds determinable on purely stratigraphical or mineralogical data

;

and it is equally impossible to include them in Zones of special life, for Cephalopoda and

Saurians are rarely in relation with Corals. The groups of Madreporaria have a general

relation to certain zones of life and to certain strata ; and if they are associated for the

sake of a necessary classification with certain Ammonite-Zones, it must be understood that

it is only an approximative classification, and that both the Ammonites and the Madre-

poraria may range out of their supposed restricted zone, or not even be represented in

certain portions of its area.

If it be admitted that by a Zone of an Ammonite or of any other Mollusc the general

and usual vertical limit of the species is meant, all the difficulties thrown in the way of

the philosophical, but still artificial, separation of the Liassic series into Ammonite-

Zones vanish.

Dr. Wright has elaborated this system in his ' Monograph of the Oolitic As-

teriadae,'^ and had his Zone of Ammonites angulatus been known to have been as well

developed in Glamorganshire and in Lincolnshire as it is in some of its most typical

districts in France, his arrangement would have met with sHght opposition. But the

endeavour to give definite horizons to and to correllate Saurian, Insect, Ostraa, Ammonite,

and Lima beds has resulted in the production of confusion instead of the reverse.

Whether the principle of the arrangement in "Zones of Ammonites is admitted or not,

it is absolutely necessary that the foreign equivalents of our Liassic subdivisions should

1 Pal. Soc.
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be studied. If this be done the association of the characteristic species of certain British

beds with the characteristic species of a lower geological horizon on the Continent becomes

evident, and the unphilosophical nomenclature of geologists who restrict themselves to

the study of small areas is exposed.

In classifying the groups of species about to be described, in the geological scale

attention will be directed to the Ammonite-Zone in which they are found and to the

Mollusca associated with them.

There are a few Triassic species in the Liassic Coral-fauna, and the Branching Corals of

the Sutton Stone have, generally speaking, a very Triassic facies. The majority of the

Corals of the lowest members of the Lias are peculiarized by the imperfection of their

septal arrangement: the distinct development of definite cycles in six systems is rarely

observed, and it would appear that this high organization was not attained in the forms

which had varied from Paleozoic into Mesozoic species. The Montlivaltia, Thecosmilia,

and Astroccenia of the Lower Lias of Glamorganshire illustrate this remark ; and the first

definite septal arrangement is met with in the Montlivaltia Haimei, Ch. et Dew, in the

Zone of Ammonites angulatus at Marton.

The septal number is also very uncertain in the species of the above-mentioned genera

in the Lower Lias, and multiseptate Montlivaltia are found in the same deposit as those

possessing an unusually small number of septal laminas. It may, in fact, be asserted that

the so-called rugose peculiarities had hardly left their hold upon Madreporarian life at

the time when the lowest members of the Lias were deposited. The genus Elysastraa,

Laube, retains some " rugose " peculiarities, and the transition from the tabulae and

vesicular endotheca of a Cyathojjhyllum to the dissepiments and vesicular endotheca of

some forms of Montlivaltia polymorpha, Terq. et Piette, is certainly within the bounds of

possibility. Nevertheless, no Palaeozoic genera of Corals have been found in the Lias

except as "remanie" fossils.

The genera which are represented in those subdivisions of the Lias called the Zones

of Ammonites planorb is and Ammonites angulatus are

—

I. Montlivaltia.

II. Rhabdophyllia.

III. Thecosmilia.

IV. Oppelosmilia, gen. nov.

V. Isastraa.

VI. Astroccenia.

VII. Cyathocosnia, gen. nov.

VIII. Elysastrcea.

IX. Septastraa.

X. Latimceandra.
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No Tabulate nor Terforate genera have been discovered ; yet as they existed both

in palaeozoic times, and in formations more recent than the Lias, they doubtlessly will be

found.

The multitude of branching ThecomilicB, stunted Montlivaltice, and small-caliced

JstrocoBJiicE, give the peculiar facies to the Coral-fauna of these members of the Lower

Lias.

IL Corals from the Zone of Ammonites planorbis.

The yellow shale in the section at Street which contains Avimonites planorbis and

Ichthyosaurus intermedins has yielded a large and well-preserved specimen of the genus

Septastreea} At Binton there are said to be Corals in the " Guinea ^ bed," but no

specimens could be obtained.

Section—y^POi^O/S'^.

Family—ASTRiEID^

.

Division—Faviace^.

Genus—Septastr^a.^

1. Septastr^ea Haimei, Wright, sp. PI. I, figs. 1—5.

The corallum is massive, tall, club-shaped, and rather gibbous. The shape is

generally sub-cylindrical, the base is small and conical, and the top is large and convex.

The calices cover the corallum, are very numerous, and are separated by rather thick

and united walls. The calices are irregular in size, shallow, and more or less polygonal

;

and they have a tendency to elongate at one end, as well as to divide fissiparously.

The septa are irregular in size, shape, and number
;

they are small, unequal, rather

distant, and the only ornamentation is an ill-defined swelling here and there. They are

not exsert ; the smallest reach but a slight distance from the wall, but the larger

occasionally reach the centre of the calice and unite.

Fissiparity is produced by two large septa stretching across the calice and developing

others from their sides. The septa vary in number, from thirty to forty, but no cyclical

arrangement is distinguishable. The endotheca is rather plentiful.

1 2 Wright, ' Monogr. Oolitic Asteriadae, Pal. Soc.,' p. 5 and p. 10.

* ' Hist. Nat. des Corall.,' vol. ii.
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Height of corallum, 7 inches. Breadth, 4^ inches. Diameter of calices, '^ths to ^ths

inch.

Locality. Street, Somersetshire. In the Collection of Dr. Wright, F.G.S.

The genus Septastrcea resembles Isastrma ; but there is fissiparous growth in the

calices of the first, and never in the calices of the last-named genus. The peculiar calicinal

gemmation of Isastrma never produces septa which, crossing the calice, divide it off

into separate individuals. The walls of Septastraa are not so perfectly united as in

Isasircea. The genus is found in the Lias and in the Tertiary Coral-fauna.

The shape of the corallum and the septal structures and arrangement distinguish the

species from Septastrcea excavata^Yi. de From., and Septastraa Fromenteli, Terquera et

Piette.

III. Corals from the Zone of Ammonites angulatus.

The Sutton Stone^ and the deposits at Brocastle, Ewenny, and Cowbridge,^ are highly

coralliferous beds in Glamorganshire. They rest on the Mountain-limestone, and are

covered by members of the Lias higher in the series than the Zone ofAmmonites angulatus.

They have I he homotaxis* of the Continental strata, which are classified within the Zones

of Ammonites angvlatus and Ammonites moreanus, such as the Calcaire de Valogne, the

Foie de Veau, in the Cote d'Or, and the Gres Calcareux, in the Duchy of Luxembourg.

Their British equivalent strata are well shown at ]\Iarton, near Gainsborough, and in

Ireland^ near Belfast, besides in the localities mentioned by Dr. Wright.®

' Dr. Wright named this Coral Isastreea Haimei, and noticed its specific distinction from Isastrcea

Murchisoni, Wright. Its genus is evidently Septastrcea, and although Dr. Wright has not published a

specific diagnosis of the form, still it is just that it should retain his name. He is answerable for its

discovery in the locality given above.

2 Sir Henry de la Beclie, 'Mem. Geol. Survey,' vol. i, p. 270; Mr. Tawney, and P. Martin Duncan,

'Quart. Jouri). Geol. Soc.,' vol. xxii, p. 69.

3 Mr. Charles Moore discovered the Brocastle and Eveenny deposits some years before Mr. Tawney

drew attention to the Sutton Stone. He collected a vast number of fossils from them, and forwarded them

to me for examination. His able essay on " Abnormal Conditions of Secondary Deposits," &c., was read

before the Geological Society, March 20th, 1867. See my notice of Mr. Chas. Moore's labours, ' Quart.

Journ. Geol. Soc.,' Feb. 1867, p. 13. See also "On the Lower Lias or Lias-Conglomerate of a Part of

Glamorganshire," by H. W. Bristow, F.E.S. ; '-On the Zone of Ammonites angulatus in Britain,"

by R. Tate, F.G.S.

* "On the Madreporaria of the Infra-Lias of South Wales," by P. Martin Duncan, 'Quart. Journ.

Geol. Soc.,' 1866, Feb., p. 12. See also Terquem et Piette, 'Mem. de la Soc. Geol. de la France,' 2de

s^rie, tome 8, 1865.

' R. Tate, ' Quart. .Journ. Geol. Soc.,' vol. xx, No. 78, p. 103.

• Wright, 'Monogr. Ool. Aster., Pal. Soc.,' p. 13; see also Oppcl's ' Juraformation.'
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Section— OROSA.

Family—ASTRiEIDiE.

Division—Lithophtllace^e simplices.

Genus—Montlivaltia.

There are seven species of the genus Montiivaltia 'm the Sutton Stone and the deposits

at Brocastle, and six of them are new forms, the seventh having abeady been described

by MM. Terquem et Piette.^ Three of the species belong to the section of the genus

which is characterised by forms having their bases and cahces of equal width, and three

others have a more or less turbinate shape, whilst one species is pedunculated. The

discoid Montlivaltia appear to be absent, although they are largely represented in the

equivalent beds in the east of England and in the north of Ireland.

1. MoNTLiVALTiA AA^4.LLi.E, Buucan. PI. VIII, figs. 5, 6, 7.

The coralluni is cyliudro- conical in shape, the base is small, and the calice large, open,

and shallow.

The calice is surrounded with a well-marked margin, which is double in some places,

and the smallest or rudimentary septa, which are barely visible in the true calice, are

distinct on the outer rim.

The septa are very unequal, but narrow and lamellar, and rather plain, but dentate

internally. They are not exsert as regards the calicular margin, but curve upwards and

then inwards, terminating by a process marked with at least two teeth.

The fourth cycle of septa is incomplete, and the fourth and fifth orders are rudi-

mentary when they exist ; so that the septal number is irregular. The rudimentary septa

alternate with the larger. There are about thirty well-developed septa of unequal lengths,

and between these are the rudimentary septa.

Height of the corallum, ^ths inch. Breadth of the calice, ^^ths inch.

Locality.. Brocastle. In the Collection of Chas. Moore, Esq., F.G.S., Bath.

The wide and shallow calice, the low septal number, and the capacious interseptal

spaces characterise this species.

' Terquem et Piette, ' Mem. de la Soc. Geol. de la France,' 2de serie, torn. 8, 1865.
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2. MoNTLivALTiA MuRCHisoNiiE, Buncan. PL VIII, figs. 10, 11, 12.

The corallum is short and turbinate : the peduncle is small, and the calice is large,

deep, and open.

The epitheca is distinct and swollen out in some places, being slightly constricted

in others.

The calice is circular in outline, very deep, and has a sharp margin.

The septa are numerous, very distinct, and very remarkable, both in their arrangement

and relation to the costae.

The largest septa are bluntly dentate and exsert ; the rest are faintly dentate, and pass

deeply into the fossa, and there are a few rudimentary septa. The rounded costae are

continuous internally with the interseptal spaces, and the septa are continuous with inter-

costal spaces (fig. 12).

The cyclical arrangement of the septa is confused. There are forty-eight septa, but

these do not appear to form four cycles in six systems, but to be arranged in four systems,

there being four septa larger than the others.

The height of the corallum is ^^ths inch.

The breadth of the calice is /gths inch.

Locality. Brocastle.

In the Collection of Charles Moore, Esq., F.G.S., Bath.

The arrangement of the septa and the depth of the calice distinguish this species very

readily. It has its mimetic Thecosmilia in Tliecosmilia Brodiei, Duncan.

3. MoNTLiVALTiA TOLYMORPHA, Terqucm et Piette} PI. VII, figs. 14, 15; PI. VIII,

figs. 1—4 and 13—15.

The corallum is simple, very variable in form, and has a thick and folded epitheca

reaching to the calice, and is marked with fine and regular costse. The corallum is rather

narrowly pediculate, or adheres by a portion of its base. In shape the corallum may be

conical, oblong, or flattened.

The calice is more or less deep, is either round or oval, and its margin is thin. The

septa are numerous, have strong teeth on the upper margin, and are smooth laterally.

There are five complete cycles, and the sixth is incomplete.

MM. Terqucm et Pictte do not give the measurements of the Coral, but in their plate

the height varies from ? inch to 2:5 inches, and the calicinal diameter from ' inch to

\\ inch.

' ' Le Lias Infcrieur de I'Est de la France,' p. 127, pi- xvi, figs. 17— 21.
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MM. Terquem et Piette notice that the species is found in great abundance at

St. Menge in a bed lower than that containing Grt/phaa incurva and between the strata

containing Ammonites himlcatus {Bucklandi) and A.angulatus.

The specimens from Brocastle show much of the anatomy of the Coral ; and the high

septal number and dense wall of the coralhtes when broken ofip short are well seen

in them.

The taller specimens are often denuded of their epitheca, and the highly developed

and inclined endotheca is then well seen. One specimen had a broad base, but the others

taper and become rather pedunculate.

Locality. Brocastle. In the Collection of Charles Moore, Esq., F.G.S., Bath,

4. MoNTLiVALTiA PARASITICA, Biincan. PI. IV, figs. 13, 14.

The corallum is small, very short, has a base as broad as the cahce, and is elliptical

in outline.

The calice is very shallow. The septa are few in number, are very irregular ; and the

costse run a short distance down the sides of the corallum.

The septa are stout and unequal in length, but not very much so in thickness. The

shorter septa bend towards and usually unite themselves to a larger septum. There

appear to be twelve large septa, and five of these had either one or two smaller septa

joined on to them. There would appear to be two complete cycles of equal septa,

and that the tertiary cycle is incomplete.

Length of the cahce \ inch. Height of the corallum ^^th inch.

Locality. The Sutton Stone. In the Collection of Charles Moore, Esq.,

F.G.S., Bath.

The species is founded upon a specimen fixed upon an Astrocoenian, and the extreme

shortness, the attachment to a very wide base, and the union of the tertiary to the secondary

septa, are very distinctive.

5. MoNTLiVALTiA SIMPLEX, Duncan. PI. Ill, figs. 16, 17.

The corallum is short, has a broad base, and an elliptical calice, which is very shghtly

broader than the base.

The epitheca is strong, does not show any costse, and it reaches to the calicular

margin.

The calice is shallow, and has rather a wide margin.

The septa are very few, very distant, slender, and curved : their arrangement is very

2
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irregular ; and although there are six septa which reach nearer the calicular centre than

the others, still no cyclical development can be asserted to have existed. There are

sixteen septa ; three are rudimentary, and there are thirteen of a larger size.

Height of corallum, joths inch.

Long diameter of calice, ^^^ths inch.

Locality. Brocastle. In the Collection of Charles Moore, Esq., F.G.S., Bath.

The paucity of septa and the shape distinguish this remarkable species.

6. MoNTLiVALTiA BREvis, Duncau. PI. VIII, figs. 8, 9.

The corallum is short and cylindrical, and has a base as broad as the calice.

The calicular margin is sharp, and the calice is rather irregular in shape : the calicular

fossa is shallow, and the septa are few in number.

The septa are unequal, distant, stout, and have a large tooth at the internal end. This

dentation is more distinct in the secondary and tertiary cycles than in the primary.

There are three cycles of septa, but the third is incomplete. The primary septa are the

longest, and reach to the central space, whilst the smallest septa end in a blunt knob,

not so near the central space as the termination of the intermediate septa.

Height of the corallum, ^th inch.

Breadth of the calice, , inch.

Locality. Brocastle. In the Collection of Charles Moore, F.G.S., Bath.

The septa are very characteristic of this short and widely based Coral.

7. MoNTLivALTiA PEDUNCTJLATA, Duncan. PI. II, figs. 12, 13; PI. VIII, fig. 16.

The corallum is large above, cylindro-conical midway, and finely pedunculate at the

base.

The epitheca is thin, rather but finely ridged transversely, and permits the costae

which are small to be seen where it is very scanty. The calice is not symmetrical, and

the septa are numerous, and apparently constitute five cycles, and part of a sixth. The

peduncle is much smaller than the body of the corallum.

Height of corallum /oths inch. Width of the calice T^^ths inch.

Locality. In the Sutton Stone, and at Brocastle. In the Collection of Charles

Moore, Esq., F.G.S., and in the Museum of Practical Geology, London.

The shape and high septal number distinguish this species.
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Division.—Lithophyllace^ C^spitos.^;.

Genus.—Thecosmilia.

The Thecosmilia of the Sutton Stone are principally capitate forms, that is to say, they

spring from a peduncle and divide suddenly. The short and fissiparous species, Thecos-

milia rugosa, is very common amongst the non-capitate forms, and so is the Thecosmilia

Michelini, Terq. et Piette.

At Brocastle and Covvbridge the larger Thecosmilice are common, but Thecosmilia

Michelini forms large masses at Cowbridge, and studs blocks at Laleston. Although

the specimens are very numerous, still the individuals rarely attain that bush-like

structure which is noticed in the Continental beds.

At Cowbridge the specimens are mostly found as casts.

1. Thecosmilia Suttonensis, Duncan. PI. IV, figs. 7—9.

The corallum has a slender and nearly straight peduncle, which gives off corallites

from an enlarged summit.

The peduncle is moderately marked with transverse ridges and constrictions, and

does not taper symmetrically from above downwards. The epitheca is thin, and permits

very numerous and fine costse to be seen through it.

The corallites springing from the parent (the peduncle) originate by intercalicinal

gemmation
;
they are separate as regards their walls, and differ in size, being marked

with transverse epithecal folds and constrictions. The calices are not quite circular, and

their septal arrangement is irregular. The septa are unequal, and one half of them

extend nearly to the centre, whilst the smaller pass inwards but for a short distance.

The number of septa increases with the growth of the calices. In large calices there are

more than four cycles, and in the smaller less than three cycles, or three cycles.

The endotheca is highly developed.

Height of corallum l^inch. Diameter of large calice j^jths inch. Diameter of small

calice jgths inch.

Locality. The Sutton Stone. In the Collection of Charles Moore, Esq., F.G.S.,

Bath.

This species has some resemblance to Thecosmilia serialis in its short peduncle and

capitate swelling ; but the retention of the circular outline by the calices is distinctive.

It has some resemblance in its calice to the simple calice of Thecosmilia rugosa, Laube,

but there is no fissiparity observed. The origin of the corallites by intercalicinal gemma-

tion is very distinctive, as are also the thin epitheca and the columnar shape of the
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peduncle. The habit of the species resembles that of the majority of the stunted

Thecosmilia of the period.

2. Thecosmilia mirabilis, Duncan. PI. II, figs. 10, 11.

The corallum is short, very finely pedicellate, increasing rapidly in breadth, and

terminating by a large upper surface on which are several circular and distinct calices.

The trunk of the corallum is smooth, and is slightly marked with rounded transverse

swelhngs, and corresponding constrictions. No costse can be seen. The corallites are

unequal in size, separate immediately, do not increase by fissiparity, and are characterised

by circular calices having a very sharp margin. The calices are shallow. The septa are

numerous, crowded, and very regular ; they are alternately long and short, and all are

marked with small lateral swellings and faint linear depressions on the upper edge.

The largest cahces have four cycles of septa, and nearly a complete fifth cycle, the septa

numbering from seventy-six to eighty-four.

Height of the corallum ^ths inch. Breadth of the upper surface ^ths inch. Dia-

meter of the largest calice ^ths inch.

Locality. The Sutton Stone. In the Collection of Rev. H. Winwood, F.G.S.,

Bath.

3. Thecosmilia serialis, Duncan. PI. IV, figs, 10— 1:2.

The corallum has a narrow, curved, and rather long peduncle, which gives off several

corallites from its summit.

The peduncle is strongly marked with lateral ridges and constrictions, and so are the

corallites.

The epitheca is stout, and, where worn, permits the costse to be seen.

The young corallites arising by fissiparity from the parent, which constitutes the

peduncle, separate into some which remain circular in transverse outline, and into others

which form short serial calices.

The circular calices present four cycles of septa, and the serial have their septa less

crowded and larger. The serial calices do not present any evidences of fissiparity.

Height of corallum inch. Diameter of circular calice 3th inch. Length of serial

calice ^ths inch. Breadth of serial calice T^th inch.

Locality. The Sutton Stone. In the Collection of Charles Moore, Esq., F.G.S., Bath.

This species belongs to the stunted Thecosmilice so characteristic of the Triassic and

Liassic coralliferous strata ; it is readily distinguished by the number of corallites spring-

ing from the peduncle, and by its long and serial calices being mixed with rounded ones.
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The mineralization of the specimen gives the appearance of a columella in the elongated

calice, but there is really no such a structure.

4. Thecosmtlia rugosa, Laube} PI. II, figs. 1—6.

The corallum springs from a small base, divides soon, and the branches are covered

with an exceedingly strong epitheca marked vi^ith thick folds.

The calices, one or more in number, are either nearly round, or are irregularly

distorted. They are deep, and the septa are stout, straight, and not very unequal.

They number from thirty-four to thirty-six.

The diameter of a tolerably regular calice is ^'^^ths inch, and the length of a distorted

calice ^oths inch. The height of the corallum is about an inch.

Locality. The Sutton Stone. In the Collection of Charles Moore, Esq., F.G.S.,

Bath.

M. Laube's description of the species from the St. Cassian beds is simple and accurate.

His small Thecosmilia has a strong epitheca, veith constrictions and swellings, and its

cahces are now and then fissiparous. His plate gives the idea of there being more septa

;

and this is the only distinction which can be made between the St. Cassian and the British

species.

5. Thecosmilia Brodiei, Duncan. PI. X, figs. 1, 2, 3, 4.

The corallum is rather short ; the corallites are cylindrical and large in relation to

their height, and they appear to divide near together, so that regular calices are rare.

The epitheca is stout and complete, being marked with slight constrictions.

The calicular margin is sharp, and the calices are deep.

The septa are numerous, and the large primary and secondary septa are equal and

very dentate. The tertiary septa are very much smaller than the secondary, are not

dentate, but are long; and the septa of the fourth and fifth orders are very small.

Diameter of the calices -ih.^ inch.

Locality. Brocastle. In the Collection of Charles Moore, Esq., F.G.S., Bath.

The extraordinary development of the dentate first and second cycles of septa

characterise the species.

' Laube, ' Die Fauna der Schichten von St. Cassian,' 1 Abtheil.



14 BRITISH FOSSIL CORALS

6. Thecosmilia Martini, E. de From} PI. X, figs. 6—9.

The corallum is bush-shaped, and is formed by dichotomous cylindrical corallites,

which are covered with a strong folded and complete epitheca.

The corallites separate rapidly, and remain free for some distance before fissiparoiis

growth occurs again.

The dissepiments are very developed, and are inclined.

The calices are circular, or shghtly oval.

The septa are very thin and distant. There are thirty-two large septa, one half of

which reach the centre, and there are forty-eight small, or rudimentary septa.

The calices are about fths inch in diameter.

Localities. Brocastle, Ewenny, Cowbridge. In the Collection of Charles Moore,

Esq., F.G.S., Bath.

This species is distinguished by its size, high septal number, and highly developed

endotheca.

In the British specimens the septa are stouter, and the calices are often larger than in

the French ; moreover the larger septa are often raised to the number of forty-eight. The

rudimentary septa are not shown in M. Martin's plate.

The localities whence the species has been derived have been the middle and upper

beds of the Zone of Ammonites Moreanus, at Semur, and Vic de Chassenay Cote d'Or.

It is found in the limestone of Charleville, with Ammonites bisulcatus, in the sand-

stone containing Ammonites bisulcatus, at Saul, and in the Hettangian sandstone con-

taining Ammonites angulatus. The species had thus a considerable range both in space

and time ; and it followed the usual habit of widely wandering species, in varying from

the true specific type.

7. Thecosmilia Michelini, Terq. et Piette? PI. VII, figs. 10—13 ; and PI. X,

figs. 10—14.

The corallum is bush-shaped, and is foraied by numerous, close, dichotomous, sub-

cyUndrical, long and slender corallites, which are surrounded with a thick, folded, smooth,

complete, and persistent epitheca.

'I'he calices are nearly on the same level, are rounded or oval, and the fossa is not

very deep. The septa are forty in number, and are alternately large and small.

The endothecal dissej)iments are very close.

1 iVIartin, 'Pal. Sirat. de I'lnfra-Lias,' 1860, pi. viii, figs. 8, 9.

2 ' Le Lias Infeiieur de Test de la France,' p. 127, pi. xvii, figs. 7, 8.
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The height of the coralkim may reach 6 inches.

Diameter of a coralhte jrd inch.

Localities. Brocastle, Cowbridge, Laleston, the Sutton Stone, and Ewenny. In the

Collection of Charles Moore, Esq., F.G.S., Bath.

MM. Terquem et Piette ('Le Lias Inferieiir de Test de la Prance,' p. 127, PI. xvii,

figs. 7, 8) have described this well-marked species in their usually concise manner. The

smaller size of the corallites, the septal number, and the small amount of endotheca, dis-

tinguish the species, which is very common in the Glamorganshire beds. The bush shape

of the coraUum may be imagined from the grouping of the casts of the species in the

limestone at Cowbridge ; and the dichotoraous and slender form of the coralluni is

common at Laleston and in the Sutton Stone.

The rounded swellings and intermediate constrictions of the plain epitheca are very

characteristic.

The French specimens are derived from the beds at Aiglemont, in the zone of

Ammonites angulatm.

8. Thecosmilia irregularis, Duncan. PI. Ill, figs. 1—6 ; and PI. X, fig. 5.

The corallum is small, short, and has a broad base. It consists of a short and rathei-

cylindrical peduncle with a broad base, a very strongly marked and ridged epitheca, and

of an upper part whence the calices spring by fissiparity.

The calicular surface is considerably broader than the peduncle, and overhangs.

The calices are small, shallow, irregular in shape, and have a distinct margin.

The septa are few in number, large, unequal, and very irregular in their arrangement.

They have large rounded teeth upon their upper margins, and the larger septa occa-

sionally unite by their inner margins, which are toothed.

There are about twenty septa, and several others which are rudimentary.

There are no costse.

Height of corallum ^ths inch. Diameter of calices ^^ths inch.

Locality. Brocastle. In the Collection of Charles Moore, Esq., F.G.S., Bath.

Thecosmilia irregularis, Duncan. (A variety.) PI. Ill, figs. 14, 15.

The calices are deeper, the septa longer and more slender, and the dentations sharper

and more distinct than in the type.

Locality. Brocastle. In the Collection of Charles Moore, Esq., F.G.S., Bath.
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9. Thecosmilia Terqvemi, Duncan. PI. Ill, figs. 7—12.

The corallum has a fine pedicle, which increases in breadth very rapidly, and produces

a large upper surface, upon which are the calices, or one corallite may spring from the

edge of the upper surface, and give rise to others in the same manner. (Plate X, fig. 4.)

The epitheca is strong, folded, and constricted ; where worn, the costae and exothecal

dissepiments appear.

The calices are irregular in shape, size, and distance.

The septa are unequal in size and are bluntly dentate, their arrangement is irregular,

and a quaternary disposition of the laminae is very evident, and they may number sixteen,

twenty, or thirty-two. The larger septa do not indicate an hexameral arrangement. All

are thick, distant, and pointed internally.

Height of the corallum fifths inch. Diameter of the calices ^ths—^^ths inch.

Locality. Brocastle, In the Collection of Charles Moore, Esq., P.G.S., Bath.

10. Thecosmilia affinis, Duncan. PI. Ill, figs. 18—20.

The corallum is short, and the coraUites separate soon after leaving a short, conical

peduncle.

The calices are deep and open.

The septa are irregular, unequal, distant, often curved, dentate at their inner margin,

and about sixteen in number.

The epitheca is moderately strong.

The height of the corallum is y^ths inch. The diameter of the calices is ^^^ths inch.

Locality. Brocastle. In the Collection of Charles Moore, Esq., E.G.S., Bath.

11. Thecosmilia dentata, Duncan. PI. HI, figs. 21—23.

The corallum has a broad base, and the corallites separate soon, and diverge
;
they

arc subcylindrical, and their epitheca is smooth.

The calices have a very distinct margin
;
they are slightly deformed, not very deep,

and contain numerous septa.

The septa arc unequal
;

alternately large and small, irregular, and present distinct and

numerous blunt dentations. The smallest septa are simple dentations, and the different

sizes of the septa and dentations are very remarkable.

There is no exact arrangement of the septa in cycles, and their number varies from

thirty to thirty-two and thirty-six.
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Height of corallum T^tlis incli ; breadth of caUce /^ths inch.

Locality. Brocastle. In the Collection of Charles Moore, Esq., F.G.S., Bath.

12. Thecosmilia plana, Duncan. Plate III, figs. 24, 25.

The corallum is short, the calices separate rapidly, and soon attain a considerable size.

The epitheca is strong, and constricted here and there.

The caHces are large, shallow, oval, and are deeper at the centre than elsewhere •

their margin is indistinct, and the septa are rounded, faintly dentate, distant, and'^very

irregular. There are about thirty septa.

Height of corallum ^^ths inch ; breadth of calice /oths inch.

Locality. Brocastle. In the Collection of Charles Moore, Esq., F.G.S., Bath.

These species of the genus Thecosmilia may be arranged for the purposes of

diagnosis as

—

Long and more or less bush-shaped

Pedunculate and capitate

Short and stunted

Taken as a series, the species are very characteristic of the Coral-fauna of the

period.

( Th. Martini.

I Th. Michelini.

( Th. Suttonensis.

\ Th. mirubilis.

I
Th. T'erquemi.

V. Th. seria/is.

^ Th. irregularis.

Th. ruffosa.

Th. plana.

j
Th. Brodiei.

I

Th. dentata.

\Tk. affinis.

Genus—Rhabdophyllia.

1. Rhabdophyllia recondita, Lauhe} Plate II, figs. 7—9.

The corallum is pedunculated, has very fine costal markings, which are flat, and

a delicate epitheca.

The corallites separate rapidly at the extremity of the peduncle.

The calice (section of) is almost circular, and is crowded with rather stout septa.

The septa are unequal, longer at the calicular margin than elsewhere, and either

reach the columella or enlarge at their free extremity at different distances from it.

1 Laube, 'Die Fauna der Schichten von St. Cassian,' 1 Abtheil.

3
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There are four cycles of septa iu six systems. The primary reach the columella. The

tertiary, which are longer than those of the higher orders, join the secondary septa.

The columella is well defined, and is circular in its transverse outline.

The diameter of the corallite is about i inch.

The specimens are usually covered with parasitic corals or sponges.

Locality. The Sutton Stone. The St. Cassian beds. In the Museum of Practical

Geology, London.

Laube's^ description of this species is very faithful, and it is readily recognised by

the curious septal arrangement. The specimens are rare in the Sutton Stone, and

the sections showing the septa require very careful examination before they can be

understood.

Family—ASTR^EACEyE.

Genus—Astroccenia.

1. AsTROCffixiA GiBBOSA, Duncaii. PI. V, figs. 2, 3, 4, 12; PI. IV, fig. 3; PI. VI,

figs. 1, 2, 3, 4.

The corallum is large, and covered with rounded eminences of various sizes.

The calices are large, polygonal, close, irregularly placed, irregular in size, and

shallow.

The septa are usually twenty in number, are joined to small narrow club-shaped

straight costse, are very unequal in size, and usually one half of them reach to the

columella. The smaller and shorter septa unite in many instances to the larger septum

between them, but not very close to the columella. The septa are finely dentate laterally,

and there is a trace iu some of the longest of a swelling close to the columella. Their

development is very irregular.

The columella is moderately prominent and large.

The ccenenchyma is not strongly developed, but in sections the presence of orna-

mentation in the form of round processes is observable. The endotheca is occasionally

noticed in the calicular fossa, and extends from septum to septum.

Three large calices, with their ccenenchyma, occupy the length of nearly y'tlis inch.

Locality. The Sutton Stone, and Brocastle.

In the Museum of Practical Geology, London ; and in the Collections of Charles Moore,

Ebq., F.G.S., and Rev. W. Winwood, F.G.S., Bath.

' Laube, op. cit.
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2. AsTROccENiA PLANA, Duucan. PI. Y, fig. 1.

The corallum is large, flat, and short.

The calices are small, very regular in their linear arrangement, polygonal, and nearly

equal : they are rather deep and rather distant.

The septa appear to be from eight to ten in number, and reach the columella.

The costae are very indistinct.

The columella is large.

The coenenchyraa is well developed, and becomes divided into rounded eminences

betvi^een the calices ; and where four of these are together, the intervening coenenchyraa is

decidedly peaked.

Three of the largest cahces, with the intervening ccenenchyma, cover a length of

fliths inch.

Locality. The Sutton Stone. In the Museum of Practical Geology, London.

3. AsTROccENiA iNsiGNis, Duncan. Plate IX, figs. 1 and 2.

The corallum is large ; it is flat on the upper surface, and is short.

The calices are somewhat regular in their Hnear arrangement
;
they are unequal, aiul

are irregular as regards their outline and distance. They are shallow, and are large in

comparison with those of most of the species of the genus.

The septa are large, and nearly equal in size at the calicular margin, but all do

not reach the columella. Generally five primary septa extend to the columella, and there

are three which only reach a little way into the calicular fossae between the longer pri-

mary. The central of these smaller septa is often longer than those on each side of it.

The septal number is irregular, but twenty is the usual number. In some calices the

shorter septa are decidedly smaller than the others.

The costse are large, broad, straight, nearly equal, club-shaped, close, and are oblique

in some, but flat in other calices. They extend over the ccenenchyma when it exists, do

not coalesce with those of other calices, and are often separated by a ridge. Neither

septa nor costae appear to be spined or dentate, but a very slight unevenness of the margin

may be noticed in well-preserved specimens.

The columella is small, sharp, and prominent.

The size of the calices varies, and in large specimens, where there is some ccenenchyma,

three calices and their ccenenchyma occupy rather more than ^ths inch. The smallest

calices, with a small quantity of ccenenchyma, do not occupy one half of that space.

Locality.—Brocastle. In the Collection of Charles Moore, Esq., F.G.S., Bath.
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k AsTROccENiA REFTA^s, JDuncau. Plate IV, figs. 4, 5, 6, 15.

The coralliim is short, convex, and very irregular; it is moderately large for an

Astrocoenian, and is covered with numerous and closely packed calices.

The calices are polygonal and shallow, and are separated by very distinct, plain,

cnnienchyma, which is obtusely ridged, and prominent here and there.

The septa are twenty in number ; ten reaching the columella, and ten joining five of

the longer, in pairs.

The septal arrangement is very marked.

The columella is small and the costae are rudimentary.

The length of three calices, with the coenenchyma, is about Igths inch.

Locality. The Sutton Stone, Brocastle, and at Ewenny. In the Collection of

Charles Moore, Esq., F.G.S., Bath.

0. AsTROCCEjJiA PAiiASiTiCA, Duncan. Plate V, figs. 5, 6.

The corallum encrusts other Madreporaria, such as dendroid Astraeacese or "remanie
"

Lithostrotions ; it is small and short, and possesses much coenenchyma.

The calices are very small, distant, and shallow.

The septa appear to be ten in number.

The columella is well marked.

The coenenchyma is plain.

The diameter of the cahces is about -th inch.

Locality. The Sutton Stone. In the Museum of Practical Geology, London,

ft

(). AsTROccENiA PEDUNcuLATA, Buiican. Plate V, figs. 7, 8, 9.

The corallum is small, pedunculate, and fungiform ; it has an epitheca and much

coenenchyma.

The peduncle is short, small, and rounded, and joins the expanded discoid epithecate

base of the true coralhun near its centre.

The discoid base has an epitheca, and its edges are slightly rounded.

The convex upper part of the corallum is covered with unequal, shallow, and distant

calices.

The calices are irregular in size, and arc small.

The septa are small, alternately long and short, and are granulated laterally. There

arc twenty of them, and the smallest are rudimentary.
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The coenenchyma is abundant, and is elevated between some calices and flat between

others.

Height of the corallum ^^ths inch.

Locality.—Brocastle. In the Collection of Charles Moore, Esq., F.G.S., Bath.

7. AsTROCCENiA cosTATA, Buncan. PI. IX, figs. 15, 16, 17.

The corallum is small, irregular in shape, and rounded above.

The calices are numerous, and rather deep
;

they are either very close together,

or they are separated by more or less coenenchyma, whose upper surface is marked by

wavy costae.

The septa are usually twenty in number, and their costal ends are nearly equal.

The costae are either very small, small and curved, or large and more or less curved

as they approach the costae of neighbouring corallites.

The columella is small.

The space occupied by three large calices, separated by much coenenchyma, is

j^ths inch.

Locality. Brocastle. In the Collection of Charles Moore, Esq., F.G.S., Bath.

8. AsTROCCENiA FAvoiDEA, Duncati. PI. IX, figs. 12, 13, 14.

AsTR^A FAVOiDES? Quenstedt, Der Jura, 1858.

The corallum is more or less globose, and the calices are very small, very deep, and are

separated by sharp ridges. The coenenchyma is rudimentary.

The septa are twenty in number, the smaller being very rudimentary.

The costae are rudimentary.

The columella is small, and is situated at the base of the very deep calice.

Localities. Brocastle. In the Collection of Charles Moore, Esq., F.G.S., Bath.

Also in the Arieten-Kalk of Germany.

9. AsTROCtENiA suPERBA, Duncan. PI. IX, figs. 3, 4, 5.

The corallum is small, and irregular in shape.

The calices are shallow, wide apart, and usually circular in outline.

The septa are usually twenty in number, are small near the columella, and tiiicker at

the costal end. About one half of them reach the columella. They are dentate.
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The costse are highly developed, and cover the coenenchyma, which is also spiny

between the costal ends. Nearly all the costse are equal; they are straight in some. places

and wavy in others, but all are strongly dentate and well marked.

The columella is smaU.

Three calices occupy about i inch in length.

Locality. Brocastle. In the Collection of Charles Moore, Esq., F.G.S., Bath.

10. ASTROCCENIA DENDROIDEA, Duncatl. PI. IX, figS. 9, 10.

The corallum is in small branches, with blunt extremities.

The coenenchyma is highly developed and plain.

The calices are wide apart in some places, but close in others
;
they are shallow, small,

and more or less circular.

The septa are very irregular in their number, and their costal ends are club-shaped

and rounded.

The columella is small.

The branches rarely exceed I inch in length.

Locality. Brocastle, and at Ewenny. In the Collection of Charles Moore, Esq.,

E.G.S., Bath.

U. AsTRoc(ENiA MiNUTA, Duncan. PI. IX, figs. 15, 19, 20.

The corallum is large, flat, and thin. It is more or less encrusting in its habit.

The calices are very small, rather deep and close : they are more or less circular in

outline, and are separated by a small quantity of coenenchyma.

The septa are usually twenty in number, and many of them have a paliform tooth close

to the columella. The costae are small.

The columella is small.

Locality. Brocastle. In the Collection of Charles Moore, Esq., F.G.S., Bath.

12. ASTROCCENIA SiNEMURIENSIS, If Orb., Sp.^

The corallum is in the shape of a rounded mass, which is formed of superimposed

layers. The calices are small, and tolerably regularly polygonal. The columella is stout,

and projects. The septa are rather thick, unequal, and slightly close. There are twenty

• Martin, op. cit., pi. vii, figs. 26, 2".
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in each calice, ten large and ten small. The internal ends of the large septa are rounded

and swollen out.

Diameter of the calices Ij inch.

M. D'Orbigny considered the swollen ends of the principal septa to be pah, and placed

the species in the genus Sfephanoccenia, but M. de Fromentel detemiined the correct

position of the form to be amongst the " decemeral" Astroccenise.^

The species does not appear to have been formed from very perfect specimens, and

in M. J. Martin's admirable plate the septa are all equal in length and thickness, and the

calices are close together. It is impossible to determine from either the description or the

plate whether the calices are deep, whether there is any ornamentation, or whether the

ccenenchyma is marked in any way. There are many species of Astrocoenia which are

massive, and their formation from superimposed layers is the result more of a process of

mineralization than of growth. The form is readily recognisable in its strata, because it

is rare and as yet the only species discovered ; but placed in comparison with others from

distant localities it is hardly to be distinguished, on account of its defective specific

distinctive peculiarities. The Astrocceniae of the Sutton Stone, and from Brocastle,

show the smaller septa joining the larger more or less, but this does not appear to be

the case in A. Sinemuriensis. The enlarged state of the septal ends is common to several

Astrocoenise. It is very probable that with more complete specimens, the occasional

union of the septa will be observed in A. Sinemuriensis, for in some specimens of most of

the species this non-union is seen in certain calices.

Specimens of some Astrocceniae in the Sutton Stone and Brocastle beds put on all the

appearances of this species when worn. It is therefore introduced here ; but not figured."

The genus Astrocoenia was formerly included in the Eusmilina aggregata^ but

Reuss* pointed out the fact that the upper margins of the septa of the species falling

under his observation were dentate and not smooth.

M. de Fromentel* discovered in the Neocomian formation some species which had

dentate septa ; and after acknowledging Reuss's discovery, he placed the genus amongst

the XXVth family of his classification, the " Astreens." This family corresponds in part to

the AstrcBacecs of Milne-Edwards and J. Haime, and the genus may be considered to

form a part of the AstrceacecB.

In the Introduction to the British Fossil Corals," Astroccenia, being placed amongst

the EusmilincB, follows the genus Styhccenia, and was evidently considered to be closely

allied to it. The following is the generic diagnosis by MM. Milne-Edwards and J. Haime :

1 Pal. Strat. de Infra-lias, p. 94. J. Martin, 1860.

2 See " Remarks on Astrocoenia Sinemuriensis and Asfroecenia Oppeli," Laube, in my essay on the

" Madreporaria of the Infra-Lias of South Wales," ' Quart. Journ. Geol. Soc.,' Feb. 1867, *p. 25 (note).

3 Reusa. ' Beitrage, zur Charakteristik der Kriedescbichten.'

* E. de Fromentel, ' Introd. a I'Etude des Polyp. Foss.'

5 ' Introd. to Brit. Foss. Corals : Palseontogr. Soc'
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" Corallura very dense, and not bearing columnar processes, as in the preceding genus.

Calices polygonal, columella styliform, not projecting much. No pali. Septa thick,

apparently eight or ten systems, two or four of the secondary septa being as much

developed as the six primary ones. Walls thick and united as in Stylocoenia."

M. de Fromentel separated the genera Astrocoenia and Sti/loccenia, and retained the

latter amongst the Eusmilince aggregate. There was no reference made, therefore, in his

generic diagnosis of Astrocoenia to the genus Stylocoenia. M. de Fromentel's descrip-

tion of the generic peculiarities of Astrocoenia are as follows :
" Corallum massive, com-

posed of corallites united by their walls, which are prismatic in shape ; the calices are

polygonal ; the columella is styliform, and more or less projecting ; the septa are tolerably

thick, are few in number, and are dentate, especially near the columella ; there are no pali."

Whilst investigating the Madreporaria of the Maltese rocks in 1865, I found that

the septa of the common species Stylocoenia lohato-rotundata, Mich, sp., were dentate.'

The species occurs also in the Chert of Antigua, and presents there the usual plain septa

considered to mark the family of the genus. If fossilization can remove the dentations

of the septa of one Stylocvenian^ it can do so in others, and it may be safely asserted

that all the Sfylocoenians had dentate septa.

This dentate condition of the septa brings the genera Astrocoenia and Stylocoenia

together again, although it removes them from the Eusmilince into the Astrceacede.

MM. Milne-Edwards and J. Haime's generic description can thus stand, and its

concluding sentence respecting the thick walls of the genus which was omitted by M.

de Fromentel is very important.

In some species, as in A. pulchella, Ed. & H., the calices are so wide apart in some

specimens, and in certain spots in all the specimens, that there is evidently here and

there a ccenenchyma between the walls of the corallites. The surface of the ccenenchyma,

which appears to arise from an hypertrophied condition of the adjacent corallite walls, is

usually ornamented either with prolongations of the costae, or with small papillose granules.

This is observed in other species, and it is noticed that the amount of ccenenchyma

varies according to the shape of the corallum, and the rapidity of the multiplication of

the corallites. The presence of scattered granules, or of small papillae on the coenenchymal

surface, and between the external terminations of the costae, is observed in some speci-

mens of a species, and not in others ; but the costae, although they may extend far over

the inter-calicular spaces (or, in other words, over the surface of the ccenenchyma), never

unite, and run into those of adjoining corallites. There are modifications in the length and

straightness of the costae, and where there is no ccenenchyma, and the walls of the corallites

are thin, they may be so reduced in size as to appear to be simple terminations of septa.

In many species the ccenenchyma, when non-costulated, and not ornamented with

granules, becomes slightly ridged, and foreshadows the condition which peculiarises the

genus Stylocoenia.

' ' Ann. Mag. Nat. Hist.,' April, 1865.



FROM THE ZONE OE AMxMONITES ANGULATUS. 25

The reproduction by gemmation cannot occur from the walls of the corallites, except

at the edge of the corallum. The close contact of the walls, and the existence of dense

coenenchyma, prevent any budding from the wall ; but where the outside corallites are

partly free, there gemmation may occur outside and below the calicular margin.

Fissiparity does not occur, but the young buds arise either from the top of the calicular

edge or margin, or just within the calice. When there is some distance between the

calices on account of the thickened walls or coenenchyma, buds may arise on the coenen-

chymal or inter-caHcular surface.

Many of the species have an epitheca, some are pedunculated, and others are

massive, encrusting, or dendroid.

The septa vary greatly in their numbers and cyclical arrangement, and very often

they have a large paliform tooth close to the columella. There are no pali.

A styloid colvmiella projecting more or less, is an essential generic requisite. The

endotheca is scanty, but it always exists.

The calices are small, and vary in depth ;
but, as a rule, they are arranged with great

symmetry, and are polygonal in outline. Transverse sections show the complete consoli-

dation of the walls, and the space between the costal ends, in these sections, is often

marked with granules.

The species without any coenenchyma, and whose walls are thin, are distant in their

alliance to Stylocosnia, and had they no columella, they would be considered to belong

to the genus Isastraa. The genus Cyathoccenia (Duncan) comprehends Astrocoenice

without columellfe.

The fossil condition of the specimens must be considered during the specific deter-

mination of Astrocoenia. Usually, the columella is represented by a flat, central, and

more or less circular mass with the ends of thick septa adherent to it. In these in-

stances a calcareous deposition has occurred around the columella and between the

septal ends, the columella having been broken off. It happens, however, that the

columella may be broken off without the deposition having taken place, and either the

structure retains its normal size at the point of fracture, or is absent altogether.

On examining doubtful specimens which have lost their columellse, much attention

should be paid to longitudinal sections produced by weathering, fracture, or by artificial

means. A small projection at the base of the calice is more readily determined to exist

in longitudinal views than in those which simply show the open calice.

There are eleven species of the genus Astrocoenia special to the Welsh Lias, and one

species found with these has been described by D'Orbigny as Stephanocoenia Sinemuriensis.

M. D'Orbigny obtained his specimens from the Lower Liassic deposits of France. M. de

Fromentel and MM. Terquem and Piette have found the species in several localities,

and the first-named palaeontologist has determined it to belong to the genus

Astrocoenia.

The Liassic Astrocoenice occur as large and massive, small and dendroid, or as irregu-

4
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lar and sometimes as encnistiug forms. All are very irregular in their septal arrange-

ment, and none of them present definite and clear cyclical sequences.

Some of the species have the ccenenchyma between the calices irregularly ridged, so

as to present the first traces of that coenenchymal development which characterises the

genus Styloccenia. The columella is very distinct in all the species, and the junction of

the largest septa to it is marked in some forms by a paliform swelling, but there are no

pali. In many species the smaller septa unite more or less to the larger, and in others

the dentate condition of the septal edge is very marked. The costae are either rudi-

mentary or well developed in different species; they may be straight, spined, and

wa\y.

The size of the corallum, its shape and its habit, with the size of the calices, and the

character of the costae and of the cocnenchyma, appear to separate certain forms from

others and enable eleven new species to be classified with the Asfroccema.

The following scheme of the structural peculiarities of the new Astroccenice will show

how readily their specific distinctions may be recognized :

ASTROCCENIA.

Corallum

'large

small

gibbous and tall Astrocan a gibbosa.

flat and short . . . .

[ I
plana.

insignis.

short, and irregular in outline . reptans.

encrusting . . , . parasitica.

pedunculate, with an epitheca . pedunculata.

dendroid . . . . dendroideu.

flat and narrow- superha.

globose . . . . . favoidea.

irregular . . . . costata.

flat and semi-encrusting . minufa.

scanty

Corallum having the ccenencbyma . abundant

moderately dcveloiied

Astrocwnia favoidea.

— minuta.

— parasitica.

— dendroidea.

— superba.

— pedunculafo

— insigiiis.

— repfauf!.

— costata.

— gibbosa.

— plana.
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ornamented

The surface of the

coenenchyma \ '^^'^S^^

plain

rudimentary

AstrociBnia insignis.

— svperLa.

— costata.

— (jihbosa.

— gibbosa.

— plana.

— minuta.

— reptans.

— dendroideu.

— parasitica

.

— pedunculuta.

— favoidea.

Genus nov.—Cyathoc(enia.

This genus has been determined for species which, had they columellse, would belong

to the genus Astroccenia.

The walls of the corallites of the species are joined, and there is more or less coenen-

chyma. The costae are not confluent, and the septa are finely dentate. There are

no pali, nor is there a columella. There is no fissiparity, and the gemmation is either from

the intercalicular surface, or from the calicular margins.

There is always some coenenchyma present, and this distinguishes the new genus from

Isastraa, the only genus with which it can be confounded.

The following is the generic formula :

Cyathocoenia.—The coralluni is compound. The corallites are united by their walls

and by more or less coenenchyma
;
they are more or less polygonal, but are often cylin-

(drical. The calices are small, the costae are not confluent, and the septa are finely

dentate. There is no columella. There mi no structures on the coenenchyma between

the calices except granules and costae. The gemmation is superior and marginal.

1. Cyathoccenia DENDRoiDEA, Buncan. Plate IX, figs. 6, 7, 8, 9.

The corallum is large and tall, forming fasciculate masses. The corallites are more or

less crowded on the surface of stems, which branch rarely, and which are close and more

or less parallel. The transverse outline of the stems is irregular, from variability in

their thickness, and also from the presence of superficial calices. The stems consist of

calices separated by coenenchyma whose amount varies.

The calices are distant when there is much coenenchyma, but occasionally they are

close, and their margin then becomes round ;
they are small, are irregularly placed, and

are rather deep.
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The septa are dentate, distinct, distant, unequal, stout, not exsert, and pass obliquely

downwards and inwards, so that they do not encroach much upon the calicular fossa.

There are eighteen in some and twenty-four in the largest calices. Three cycles appear

to be the normal number. There is no columella.

The costae either reach on to the surface of the ccenenchyma or end abruptly at the

calicular margins, and they never become continuous with those of other calices.

The stems are several inches in height, and are from ^ths to Ijths of an inch in

diameter.

The calices rarely exceed ^th of an inch in diameter.

Locality. Brocastle.

In the Collection of Charles Moore, Esq., F.G.S.

The peculiar mineralization of the specimen prevents the structure of the central parts

of the stems being distinguished.

There is a dendroid Astrocoenian in the Brocastle beds which has some resemblance

to this species, but the well-developed columella of the first distinguishes it at once.

MM. Terquem and Piette have described a species Microsolena Fromenteli} whose

bush-like form and parallel constricted and irregular stems resemble Cyatlioco&nia

dendroidea, but the calices have a columella, and the costae are continuous
; nevertheless,

the " habit" of both species is very similar.

2. Cyathoccenia incrustans, Duncan. PI. IV, figs. 1, 2.

The corallum is very thin and encrusts portions of the shells of Bivalve Mollusca.

The calices are unequal, circular or subpolygonal, rather close and very shallow. The

septa are few in number, are very small, and are marked with distinct and almost monili-

form processes. They are thickest at the margin of the calices. The larger septa usually

alternate with smaller, but, as a rule, the largest are the most numerous.

The septa cannot be recognized as following a cyclical arrangement, and they vary

in number from fifteen to twenty.

There is no columella. The ccenenchyma is scanty and is marked with large granules,

which are the representatives of costae. The gemmation occurs between the calices.

Diameter of calices ^th to /^th of an inch.

Locality. The Sutton Stone, encrusting an Ostrea.

In the Collection of Charles Moore, Esq., F.G.S.

The papillate septa and encrusting habit distinguish the species from C. dendroidea,

and C. costata.

1 Op. cit., pi. xvii, figs. 11, 12.
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3. Cyathoccenia costata, Duncan. PI. V, figs. 10, 11.

The corallum is flat, and presents slightly rounded eminences ; it is short, and has an

irregular base where it is attached to foreign bodies.

The cahces are numerous, nearly equal, and distant. The margins of the calices

are flat, and are continuous externally with the coenenchyma, whose upper surface is

covered by the costse.

The calicular fossae are deep.

The septa are small, unequal as regards length, but rather equal in their thickness

;

they vary in number from twenty to twenty-four.

There is no columella.

The costse are large, slightly rounded, not continuous, and occasionally slightly wavy.

Three calices occupy a length of fcths inch.

Locality. Brocastle.

In the Collection of Charles Moore, Esq., F.G.S., Bath.

Goius—Elysastr^a.^

1. Elysastr^a Fischeri, Lauhe} PI. VI, figs. 5—9.

The corallum is massive; the corallites are close and united above and near the calices,

but separate and more or less covered with epitheca below.

The corallites are unequal in size, tall, and more or less cylindrical below and

polygonal above.

The calices are very variable in shape and size, and the margin is broad and distinct.

The septa are numerous, often wavy, unequal in length, and near to the centre of

the calice a new set appears to come in, in some calices. There are no pali.

The number of septa depends upon the size of the cahce, and it may vary from

forty to sixty.

The septal laminae are thin, and faint traces of costae may be seen where the walls

are not fused together.

The gemmation is extra-calicular, but the bud probably springs from the centre of

a corallite, and works its way outwards.

The columella is rudimentary.

Diameter of calices, ^^ths to #hs inch.

Locality. The Sutton Stone. The St. Cassian beds.

In the Museum of Practical Geology, London.

1 Laube, op. cit., and ' Intro. Brit. Foss. Corals,' 2nd series, part i.

2 Laube, op. cit.
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2. Elysastr.ea Moorei, Duncan. PI. VI, figs. 10—15.

The corallura is massive, and the upper surface is very ii-regular.

The coralHtes are joined by their walls in many places, but are free in others, Ijoth

superiorly and lower down in the corallum.

The corallites vary greatly in size, and the smallest are usually joined by their

walls, and are more or less angular in outline. The largest corallites are circular in

outline.

The calices are irregular in their depth, and are either circular or polygonal. They

are close, even when not adherent.

The septa are alternately large and small, are faintly dentate, and are very variable in

number. There are forty-eight septa in the largest calices.

The costae are continuous with the septa in the separate corallites, but do not exist

when the walls are united.

The columella is deficient.

The endotheca is very abundant.

The diameter of the calices is from fgths— /oths inch.

Locality. The Sutton Stone, and at Brocastle.

In the Collection of Charles Moore, Esq., F.G.S., Bath.

The genus Eli/sastraa is very remarkable ; it has affinities with Isastraa and with

the very close bush-shaped Thecosmilia . The Imsh-shaped Thecosmilia are noticed to

become united by their walls in some specimens, and the walls of Sejjfastrace and

PrioastrcBiB are occasionally not united inferiorly.

The species Elysastraa Moorei has its corallites more distinctly separate than the

St. Cassian form, which is, however, clearly represented in the Sutton Stone.

The appearance of septa near the centre of the calice is very characteristic of

the genus.

Genus—Isastr^a.

1. IsASTR^A SiNEMURiENSis, E. de Fromentel} PI. VII, figs. 1—9.

The calices are polygonal, and tolerably deep.

The septa are very numerous, spined, close, and unite occasionally by their inner

' Martin, ' Pal. Strat. de I'lnfra-Lias dii dep. de la Cote d'Oi,' 1860, pi. vii, fig?. Hi, 17.
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border. There are seventy-eiglit septa in the largest calices, and they are unequal. The

calices are from ^ths

—

^ths inch in diameter.

To this specific determination of M. de Fromentel the following may be added, as

better specimens have been derived from the Brocastle bed than elsewhere.

The corallum is massive, and irregular in shape, but often assumes a subglobular

form. When this is the case there is an epitheca, which is strongly folded, but which is

lost as the calices are developed.

The size of the calices is very irregular, and mai'ginal gemmation is very

common.

The septa are crowded and distinct, and in the largest calices tliere are many of the

fifth cycle, but there is great irregularity in the septal number. The septa are often not

quite straight, and present sweUings at several points.

Locality. Brocastle. Menetreux, near Sauiur.

In the Collection of Charles Moore, Esq., F.G.S., Bath.

1. ISASTR.EA GLOBOSA, Z>«;?fG/^ PI. VIII. figS. 17, IS.

The corallum is nearly spherical in shape ; it has a cylindrical but short peduncle,

covered with epitheca, and a rounded upper surface marked with very numerous and

closely placed small calices.

The calices are shallow, faintly polygonal, and crowded with septa. The septa are

unequal, not very thin, and have now and then an enlargement at the inner end. The

smaller septa frequently unite to the larger. All are very distinct. A cyclical

arrangement of the septa cannot be distinguished, and the sej^tal number varies from

twenty, twenty-four, to thirty-six.

There is no colmnella.

The diameter of the calices is about yl^th inch.

Locality. Brocastle.

In the Collection of Charles Moore, Esq., F.G.S., Bath.

The largest specimens of this fossil are usually much worn, and some care nmst

be taken in examining the perfect calices, for their mineralization often suggests a

columella.
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Genus—Latim^andra.

Latim.'Eandra denticulata, Duncan.

One or two calices of a Lathimandra occur in several of the hand-specimens in the

Collection of Charles Moore, Esq., F.G.S. The calices are long and are straight ; they

are separated by sharp walls, and the larger septa have a high paliforra tooth close to

their inner end. This structure of the septa distinguishes the species ; but as no very

satisfactory views can be obtained of a series of calices in the specimens, it has not been

thought worth while to have the incomplete structures drawn.

LocaUti/. Brocastle.

In the Collection of Charles Moore, Esq., F.G.S., Bath.

Division—Faviace^.

Genus—Septastr^a.

Septastr.ea excavata, E. de Fromentel} PI. I, figs. 6, 7.

The corallum is rather tall and rounded.

The coraUites are intimately united by their walls, which, although very thin, have a

slight line of separation between them.

The calices are polygonal, irregular, and deep.

The septa are thin, distant, and strongly dentate, especially near the centre,

Fissiparity occurs, and the longest calices may have three calicinal centres.

In simple calices there are from thirty-six to forty-two septa, which are unequal.

The hexameral type is very distinct.

The diameter of simple calices is from f„ths to ^ths inch.

In the specimens from Brocastle the abrupt rise of the septa near the calicular margin

is very well seen. The calices are very irregular, and the longitudinal sections show

constrictions and irregular swellings, which are very characteristic. Most of the calices

have forty-eight septa or more, especially those about to divide.

Locality. Brocastle ; and Pont d'Aisy, Cote d'Or.

In the Collection of Charles Moore, Esq., F.G.S. , Bath.

^ Martin, op. cit., pi viii, figs. 1—5.
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The remarkable Thecosmilia rugosa, Hhabdophyllia recondita, and Elysastraa Fischeri,

from the lower part of the Sutton Stone, have been described and drawn by Laube from

the St. Cassian beds of the Trias. The fauna with which they are associated in the Trias

has not been described ; but the presence of the species in the Angulatus-Zone of the

Lower Lias or the Infra-Lias is very interesting.

The species described by Terquem and Piette, E. deFromentel, and D'Orbigny, viz.

—

Isastraa Sinemuriensis, E. de From.,

Septastraea excavata, E. de From.,

Montlivaltia polytnorplta, Terquem et Piette,

Astroccenia Sinemuriensis, D'Orb., sp.,

Thecosmilia Martini, E. de From.,

„ Michelini, Terquem et Piette,

are associated in the Continental Liassic strata with many of the species of Mollusca which

are noticed in the Sutton Stone and in the deposits at Brocastle in Glamorganshire.

In the LumacJiello of the upper series of the Infra-Lias of Normandy^ (the Calcaire de

Valogne) Septastraa ecccavata is found to be associated with the following species, found

also with it in the Glamorganshire Lias, which rests on Carboniferous Limestone:

Ceriihium acuticostatum, Terquem.

Turritella Bunkeri, Terquem.

„ Zenheni, Dunker, sp.

Phasianella Morencyana, Piette.

Ostrea anomala, Terquem.

Cardinia regularis, Terquem.

At Vic de Chassenay 2 Thecosmilia Martini, E. de From., and Astroccenia Sinemuriensis,

D'Orb., sp., are associated with

—

Ammonites Moreanus, D'Orb.

Littorina clathrata, Desh.

Cerithium Semele, D'Orb.

„ gratum, Terquem.

,, acuticostatum, Terquem.

The middle bed of the Gres calcareux described by Terquem (' Pal. de Hettange,'

^ Deslongchamps, 'Mem. Soc. Linneenne de Normandie,' vol. xiv, 1864.

2 Martin, 'Pal. Strut, de 1' Infra-Lias,' &c., 1860.

5
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1855), contains Isastraa Sinemuriensis and the following species, in addition to the

Mollusca just mentioned from the Cote d'Or and the Calcaire de Valogne -.

Neritopsis exigua, Terquem.

Gervillia acuminata, Terquem.

Lima tuberculata, Terquem.

Plicatula intusstriata, Emm.

Ostrea irregularis, Miinst.

These species, common in the French beds which are included in the Zone of Ammonites

angulatus, and which form part of the Lower Lias of some and of the Infra-Lias of other

geologists, are those that are associated with the great Coral-fauna of the Sutton Stone

and of the equivalent deposits at Brocastle, in Glamorganshire.

The following Table shows the community of some well-known species in the

coralliferous Liassic beds of Glamorganshire, and those of France and the Duchy of

Luxembourg.
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Septasfrcea excavata, E. de From.
*

— pedunculafa, Dune
*

Thecosmilia Martini, E. de From
— Michelini, Terq *

Ammonites angulatus, Schl

Cerithium acuticostatum, Terq *

— gratum, Terq
— Semele, D'Orb *

*

Liitorina clathrata, Desh *

Phasianella Morencyuna, Piette * *

Neritopsis exigua, Terq
Gervillia acuminata, Terq *

*

Ostrea irregularis, Miiuster (0. liassica,

Strickland) * * *

— multicostata, Munst * * *

Lima tuberculata, Terq

*

* X- * *

Cucullaea Ilettanyiensis, Terq
Cardita Heberti, Terq *

»

»

* » *

1 Terquem et Piette, op. cil, - Cote d'Or.
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The range in space and in time of some of these species is veiy remarkable. Several

of them range from the Italian to the Welsh Lias, and from the Zone of Avicula coiitorta

to that of Ammonites BucHandi; but the general grouping of the Gasteropoda, Lamelli-

branchiata, and Madreporaria indicates a Zoological Province which flourished anterior

to the characteristic fauna of the time of Gryphaa incurva and Ammonites BucUandi}

The richness of the Glamorganshire beds beneath the arenaceous deposits containing

Gryphcea incurva in species and specimens is very evident. The Madreporaria are rare in

the equivalent strata on the Continent.

IV. Description- of the Species from the Zone of Ammonites Angulatus at

Marton, near Gainsborough.

At Marton,^ on the line of railway from Gainsborough, in Lincolnshire, to Lincoln,

there are dull blue earthy and shelly limestones, which are very fossiliferous. These beds

have been carefully searched for fossils, and a very rich and interesting fauna has been

collected.^

They occupy a position above the White Lias and below the blue compact limestones

of the Ammonites BucUandi series.

The fauna is very characteristic, but the Madreporaria are allied rather to those of

the equivalent beds of the Lower Lias in the North of Ireland and of the East of Erance

than to the species at Brocastle and in the Sutton Stone.

1. Montlivaltia Haimei, Chapuis et Bewalque. PI. X, figs. 24—32.

" The corallum is simple, discoidal, and depressed ; the base is very slightly pedicillate

;

the epitheca is very thin, ridged, and extends to the calicular margin.

"The calice is circular in outline, slightly or not at all convex, and the central fossa is

small and circular.

" The septa are numerous, and form six cycles in six systems. The primary and

secondary septa nearly reach the centre of the calice, and barely difier from those of the

third cycle. The septa of the sixth cycle are very small. All the septa are thin, and

their margin is strongly crenulate ; those of the first and second cycles become thicker

near the centre of the calice, and thinner at the periphery, where all the septa are about

the same thickness." ('Descript. des Eoss. desTerr. Second, du Luxembourg,' Chapuis et

Dewalque, p. 268.)

The resemblance of the species to a Cyclolite is noticed by M^I. Chapuis and

1 P. Martin Duncan, 'Quart. Jour. Geol. Soc.,' Feb., 1867.

2 r. M. Burton, Esq. ,F.G.S., and the Rev. B.Chamberlin, E.G. S.,have given me information on this section.

5 Ralph Tate, Esq., F.G.S., " On the Fossiliferous Development of the Zone of ^. angulatus, &c.," an

unpublished paper from which I have obtained much information, and all my knowledge of the Molluscan

fauna of Marten.



36 BRITISH POSSIL CORALS

Dewalque ; and they remark that the base is ordinarily shghtly convex, but sometimes

perfectly horizontal ;
moreover, they observe that the calice is more convex when the base

is horizontal.

MM. de Fromentel and de Ferry have divided the species Montlivaltia Haimei into

three

:

1. Montlivaltia Haimei, Ch. et Dew.

2. temiisepta, From, et Ferry.

3. „ From, et Ferry.

He doubts the propriety of admitting so great a variation in septal number and in

septal ornamentation as must be tolerated if the species were left entire.

A very considerable series of specimens of the species has been examined, and the

distinctness of such forms as those considered Avorthy of the specific names tenuisepta and

granigera has not been satisfactorily determined. Like the recent simple corals, Montlivaltia

Haimei may have had a great variability. It was a very common species, and therefore

all the more likely to vary in its shape, septal number, and ornamentation.

It is evident that there are forms of the species which are either concave or horizontal

at the base ; and others which are barely convex at the base, and which may become

conical, sensibly taller than usual, and even cylindro-conical in shape. The convexity

of the calice, or rather the exsertness of the septa, is often, but not always, correlative to

this development of the base, and concave calices are not uncommon in the tallest

corallites. The septal number varies in the development of part of the seventh cycle, and

the dentate or crenulate condition of the septal edge is very variable.

The diameter of the calices and the height of the corallum depend upon the age of

the individual.

It would appear that no British specimen exactly resembles the type from

Jamoigne, but a variety from the Irish Lias at the Island Magee is nearer to it than any

of the British forms.

Localities. Marton, near Gainsborough
;

Newark, Notts ; east shore of Island

Magee, North of Ireland. In the Collections of Rev. P. B. Brodie, Mr. Burton, Rev.

Mr. Charaberlin, the Geological Society, and the British Museum.

2. Montlivaltia papillata (sp. nov.). PI. X, figs. 15—18.

The corallum is Cyclolitoid in shape, the base is slightly concave, and the calice is

convex, there being a circular depression at the centre.

The epitheca of the base reaches to the calicular margin ; it is very thin, is

marked with concentrical shallow depressions and elevations, and the costae are seen

through it faintly.

The calice is nearly circular.



FROM THE ZONE OP AMMONITES ANGULATUS. 37

The septa are exsert, and the larger have very large dentations or papillae on them.

The papillae are small at the margin and at the columellary space, but midway there are

six or more of them which are very prominent. There are twenty-four septa, which reach

the margin of the columellary space, and they are strongly papillated. Between two of

the longest septa there are three others, one, the central, is longer than the others,

which are almost rudimentary ; all are papillate. There are thus five complete cycles

of septa, in six systems.

The columellary space presents several small papillae, but they are septal. There is

no columella.

Diameter of calice, jSths inch. Height of corallura, ^ths inch.

Locality. jMarton, near Gainsborough ; east shore of Island Magee, in the North of

Ireland. In the Collections of F. M. Burton, Esq., F.G.S., Gainsborough, and R. Tate, Esq.,

E.G.S.

3. MoNTLiVALTiA PAPiLLATA (sp. nov.). A variety. PI. X, figs. 19—21.

The corallum is smaller than the type, and the papillae are smaller and sharper.

Locality. Marton, near Gainsborough, In the Collection of Rev. B. Chamberlin, E.G.S.

4. Septastrjia Fromenteli, Terqueni et Piette. PI. XI, fig. 5.

The corallum is massive, and resembles a flattened cone in shape.

The corallite walls are very thin, and are fused together.

The calices are polygonal, irregular in shape, and deep.

The septa are thin, finely dentate, and rather wavy; they number from twenty-four

to twenty-six in small calices, and from fifty-two to sixty-two in the larger.

The fissiparous division of the calices is very constant, and occurs both in the midst

of the calices and at their angles. It is very rare to observe calices which do not present

evidences of fissiparity, so that the calices are almost always double.

Diameter of the calices, about ^rd to jrds inch.

Locality. j\larton, near Gainsborough
;

Harbury, Warwick ; east shore of Island

Magee, North of Ireland. In the Collections of F. M. Burton, Esq., F.G.S., and Ralph

Tate, Esq., E.G.S.

The shape of the corallum is subject to variation, and the Marton specimens are massive

and flat, whilst that from Harbury, belonging to Rev. P. B. Brodie, is very gibbous and

irregular in shape. The specimens from the North of Ireland are also irregular in shape.

The species has a considerable range, and it has been found by MM. Terquem et Piette^ in

the " Calcaire a A. planorbis de Volfsmuhl, pres de Mondorf et de Beaufort." But in

^ Terquem et Piette, op. cit., p. 129.
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England and Ireland it occupies a higher zone, and is accompanied by Montlivaltia Haimei

and its varieties.

The following Cephalopoda, Gasteropoda, and Lamellibranchiata accompany the

Madreporaria just described in the section at Marton }

Ammonites Johnstoni, Sow.

„ nngulatus, Schl.

Nautilus striatus. Sow.

Cerithium Semele, D'Orb.

Phasianella Morencyana, Piette.

Turbo suhelegans, Miinst.

Turritella Bunkeri, Terquem.

Cucullcea Rettangiensis, Terquem.

Anomia jjellucida, Terquem.

Cardinia Listen, Sow.

,, ovalis, Stutch.

Cardita Heberti, Terquem.

Lima tuberculata, Terquem.

„ punctata, Sow.

Pecten punctatissimus, Quenst.

The following is a list of the ]Madreporaria from the zone of Ammonites angidatus at

Marton :

Montlivaltia Haimei, Ch. et Dew.

„ „ 2 varieties.

„ papillata, Duncan.

„ „ a variety.

Septastraa Fromenteli, Terquem et Piette.

V. Description of the Species from the Zone of Ammonites angulatus in the

North of Ireland.

In the subdivision of the Lias at Waterloo, Larne, where the Cephalopoda and

MoUusca about to be mentioned are found, there is a very remarkable coral which cannot

be classified with any of the genera of the Astraeidae. I have founded the new genus

Oppelismilia to receive this species and another which belongs to the Lias at Harbury,

iind which will be described in the next part of this Monograph.

In the Ammonites angulatus Zone on the east shore of Island Magee there arr

several sj)ecies of Madreporaria.

' List furnished by Ralph Tate, Esq., F.G.S., as was also that at p. 40.
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Montlivaltia Haimei, Ch. et Dew., is found there, and the form has a greater resem-

Tjlance to the Belgian type than to the specimens from Marton. The multiseptate and

granular varieties of the species are also found.

Montlivaltia papillata, Duncan, is noticed amongst the Irish coral-fauna, and

Septastrcea Fromenteli, Terquem et Piette, also.

The Coral-fauna of the Zone of Ammonites anqulatus of Lincolnshire is clearly strongly

represented in the North of Ireland, and the MoUusca which accompany the Corals of the

tirst locality are noticed to be associated with those of the last.

There is a Montlivaltia of the Montlivaltia papillata type which is special to the

Irish Lias. Oppelismilia gemmans is not foimd in any other locality than Waterloo,

Lame.

Genus—Oppelismilia.

The corallum is simple, attached, and conical. The epitheca is well marked, and

reaches to the calicular margin.

The calice is shallow, and the septa are numerous and close. There are no costse,

and there is no columella. Gemmation occurs within the calice, and the bud, which has

an epitheca, grows with the parent.

The genus thus includes Montlivaltise with calicular gemmation.

Oppelismilia gemmans (sp. nov.). PI. X, figs. 33, 34.

The corallum is short ; it has a broad and flat calice, an oval space at the base

where it was once adherent ; a strong epitheca, with circular markings, and there are

no costae.

The calice is flat and shallow, and its margin is sharp.

The septa are very numerous and unequal.

The bud on the calice has an epitheca, and its septa are faintly dentate.

Height of the corallum, ^hs inch. Width of the calice, f'gths inch.

Locality, Waterloo, Lame, North of Ireland. In the Collection of Ralph Tate,

Esq., F.G.S.

The following new Montlivaltia is also from the Lias of Ireland

Montlivaltia Hibernica (sp. nov.). PI. X, flgs. 22, 23.

The corallum is discoidal, the base is flat, and the calice is convex.

The epitheca of the base is strongly marked concentrically.

The septa are numerous, close, unequal,, and are marked by small papilla%

which are very close together, and by flat eminences, which are also very close

together. There appear to be nearly five cycles of septa, and the largest se[)ta are papillose.
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The diameter of the caUce is /^ths inch, and the height of the coralhim ^th

inch.

Lomlify. The eastern shore of Island Magee, in the North of Ireland. In the Col-

lection of Ralph Tate, Esq., F.G.S.

List of Species of Madreporaria from the Zone of Ammonites angulatus in the

North of Ireland.

1. Oppelismilia gemmans, Duncan.

Montlivaltia Haimei, Ch. et Dew.

„ varieties.

papillata, Duncan.

„ Hibernica, Duncan.

SeptastrcBa Fromenteli, Terquem et Piette.

The following Cephalopoda, Gasteropoda, and Lamellibranchiata were found asso-

ciated with the Madreporaria in the zone of Ammonites angulatus of the North of

Ireland

:

Ammonites Johnstoni, Sow.

„ angulatus, Sch.

Nautilus striatus. Sow.

Actceonina fragilis, Dunk.

Cerithium Semele, D'Orb.

„ gratum, Terquem.

Phasianella Morencgana, Terquem.

Pleurotomaria coepa, Terquem.

Turbo subelegans, Miinst.

Turritella tenuicosta, Portl.

Pecten calvus, Goldf.

Plicatula Hettangiensis, Terquem.

„ intusstriata, Emm.

Terebratula perforata, Piette.

Avicula Sinemuriensis, D'Orb.

Cardinia Listeri, Sow.

„ ovaKs, Stutch.

Cardium Philippianum, Dunk.

Lima acuticosta, Miinst.

„ tuberculata, Terquem.

Ostrea irregularis, Miinst.
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VI. Description of the Species from Lussay in the Isle of Skye.

Dr. T. Wright has described the Coral-bed of the Lower Lias of Skye, and the species

of Isastraa which, grouped in masses, appears to be the only Coral found there. It is

most probable, from the position of this coral-bed,^ and the association of Osfrea arietis

and Cardinia concinna with it (in the bed beneath), that Isastraa Murchisoni belongs to

the same geological horizon as the Liassic deposit at Brocastle and the Sutton Stone.

IsASTRiEA Murchisoni, Wright. PI. XI, figs. 1—4.

Dr. Wright's description of this species gives the following characters

:

Corallum large, massive, convex. Calices unequal, deep, polygonal ; sides unequal.

Margin thin. Septa, 30 to 36, and even 40 or more in the large calices
;
unequal in

length, thin, waved, granulated superiorly. Columella absent ; point of convergence

of septa excentral. Diameter of calices, /gths to/oths inch. Depth of fossa, ^ths inch.

Locality/. Lussay, Skye.

The surface of the type specimen is very uneven ; the calices are very irregular in

size, shape, and depth, and the margins are not even. Thus one calice may be on a higher

level than those to which it is attached, and often so much so that there is a faint trace

of a subsequent growth of wall. The septa are very irregular in their number, and the

longest have one or more teeth at their inner end. There is often a ridge between the

margin of the calice and the centre, indicating calicinal gemmation, but the gemmation

of the corallum usually takes place at the margin, and there is no fissiparity. No cyclical

arrangement of the septa can be distinguished.

The large and shallow calices, thin septa, the peculiar relation of contiguous calices,

and the sharp elevated margins, distinguish this species, which is allied rather to a

new genus from the Middle Lias of Pabba, Lepidophyllia (Duncan), than to any of the

Liassic Isastrsese.

' See Mr. Geikie's memoir "On the Geology of Strath, Skye;" with "Descriptions of Fossils," by

Dr. T. Wright, 1857, 'Quart. Journ. Geol. Soc.,' vol. xiv, pp. 1 et seq^. There is a most interesting

description of the Coral-bed in the Isle of Skye by Hugh Miller, in his " Essay on the Corals of the

Oolitic System of Scotland," read before the Royal Physical Society of Edinburgh, and published in

' The Old Red Sandstone,' 7th edition, 1859.

2 ' Quart. Journ. Geol. Soc.,' vol. xiv, p. 34.

6
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VII. List of the Species described in this Part from the Zones of

Ammonites planorbis and Ammonites angulatus.

1. Oppelismilia gemmans, Duncan.

2. Monttivaltia Wallice, „

3. — Murc/iisonice, „

4. — polymorpha, Terquem et Piette.

5. — parasitica, Duncan.

6. — simplex, „

7. — brevis, „

8. — pedunculata, „

9. — Haimei, Chapuis et Dewalque.

10. — papillata, Duncan.

11. — Hibernica^ „

12. Thecosmilia Suttonensis, „

13. — mirabilis, ,,

14. — serialis, „

15. — rugosa, Laube.

16. — Brodiei, Duncan.

17. — Martini, E. de Fromentel.

18. — Michelini, Terquem et Piette.

19. — irregularis, Duncan.

20. — Terquemi, „

21. — qffinis, „

22. — dentata, „

23. — plana, „

24. B/iabdop/igllia recondita, Laube.

25. Astrocoenia gibhosa, Duncan.

26. — plana, „

27. — insignis, „

28. — reptans, „

29. — parasitica, „

30. — pedunculata, „

31. — costata, „

32. — favoidea, „

33. — superba, „

34. — dendroidea, „
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35. J.'ifroccenia minula, Duncan.

36. — Sine7vuriensifi, D'Orbigny, sj).

37. Cyathocosnin dendroidea, Duncan.

38. — incrustans, „

39. — costata,

40. Elysadrmi Fischeri, Laube.

41. — Moore i, Duncan.

42. Septastraa excavata, E. de Fromentel.

43. — Haimei, Wright, sp.

44. —
- Fromenteli, Terquem.

45. Latimaandra denticulata, Duncan.

46. Isastrcea Sinemuriensis, E. de Fromentel.

47. — (jlobosa, Duncan.

48. — MurcJiisoni, Wright.

Varieties of Thecosmilia irregularis, Duncan.

— MonfUvaltia Haimei, Chapuis et Dewalque.

— — papillata, Duncan.







PLATE I.

LIASSIC CORALS FROM STREET AND BROCASTLE.

Fig.

1. Septastraa Hainiei, Wright, sp. (P. 5.)

2. The base of the corallum.

3. Calices, magnified.

4. Fissiparous calice, magnified.

5. Septa, magnified.

6. Septmtraa excavata, E. de From. (P. 32.) A calice, magnified.

7. The usual appearance of longitudinal sections in the Brocastle beds, magnified.
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PLATE II.

LTASSIC CORALS FROM THE SUTTON STONE.

Fig.

1. TliecosmUia rugom, Laiibe. (P. 13.)

2. Its calice, magnified.

3. A fissiparous calice, magnified.

4. A corallite, magnified.

5. Part of the wall, some septa, and some dissepiments, magnified.

6. A deformed corallite.

7. Bhahdoplnjllia recondifa, Laube. (P. 17.)

8. Part of its transverse section, highly magnified, to show the septal arrangement.

9. The costae, magnified. The corallite has Astrocoenia paralitica upon it.

10. Thecosmilia mirahilis, Duncan. (P. 1:2.)

11. A calice, highly magnified.

12. Monflivalfia pedvnculata, Duncan. (P. 10.)

13. Its costa^ and epitheca, magnified.

15. ) Peduncles of Thecosmilia.
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PLATE III.

LIASSIC CORALS IROM BROCASTLE.

Fig.

1. TJiecosmilia irregularis, Dimcan. (P. 15.)

2. Its upper surface, magnified.

3. Its epitheca, calices, and base, magnified.

4. A circular calice, magnified.

5. Septa (upper margin), magnified.

6. Side view of a septum, with terminal tooth.

7. TJiecosmiUa Terquemi, Duncan. (P. 16.)

8. Its base, magnified ; the epitheca has been worn, and the costse are seen with

dissepiments.

9. Its upper surface, magnified.

12. A side ^•iew of a septum, magnified.

13. A variety of Thecosmilia irregularis, Duncan. (P. 1-5.)

14. Its calice, magnified.

15. A side view of a septum, magnified.

16. Monflivaltia simplev, Duncan. (P. 9.)

17. Its calice, magnified.

18. T/iecosmilia affinis, Duncan. (P. 16.)

19. A calice, magnified.

20. A side view of a septum, magnified.

21. Thecosmilia deufafa, Duncan. (P. 16.)

22. Its calice, magnified.

23. A septum, magnified.

24. I7iecosmi/ia jjla/ia, Duncan. (P. 17.)

25. Part of its calice, magnified.

Its calices, magnified.
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PLATE IV.

LIASSIC CORALS FROM THE SUTTON STONE.

Fig.

1. C^af/ioc(e7iia incru^fans, Duncan. (P. 28.)

2. Some calices, magnified.

3. Casts of Jstroccenia ^iddosa, Duncan. (P. 18.)

4. Astromnia repfa/is, Duncan. (P. 20.)

(). Calices altered by fossilization, magnified.

7. Thecosmilia Sidtonensis, Duncan. (P. 11.)

8. Side view of the corallum.

9. A calice, magnified.

10. Thecosmilia serialis, Duncan. (P. 12.)

11. Upper surface of the corallum.

12. A serial calice, magnified.

13. Montlivaltia parasitica, Duncan. (P. 9.)

14. Its calice, magnified.

Its calices, magnified.
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PLATE V.

LIASSIC CORALS FROM THE SUTTON STONE AND BROCASTLE.

Fig.

1. Astroccenia plana, Duncan. (P. 19). The corallum, natural size.

H. Astroccenia gibbosa, Duncan. (P. 18.) A coralluni, with much coenenchyma.

3. A coralhuii somewhat worn.

4. The usual appearance of the Coral in the Sutton Stone ; all the calices have been

worn away, and it requires some trouble to distinguish the fossil.

12. A section at right angles to the corallites, highly magnified. The columella, the

faint lateral dentations of the septa, and the round ornamentation between the

costal ends are shown.

5. Astroccenia parasitica, Duncan. (P. .20.)

6. The same, magnified. The Coral is parasitic on TlhahdophyUia recondita.

7. Astroccenia pedunculata, Duncan. (P. 20.) The corallum, magnified.

8. The corallum, natural size.

9. A view of the peduncle and base, magnified.

10. CyathoccBnia costata, Duncan. (P. 29.) The corallum, natural size.

11. Some calices, magnified.
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PLATE VI.

LIASSIC CORALS FROM THE SUTTON STONK AND BROCASTLE.

Fig.

1. Astroccenia (/ibbosa, Duncan. (P. 18.) Some calices, magnified, showing a very

usual state of preservation.

2. A worn calice, magnified.

3. A side view of worn calices, showing the dense intermediate tissue, and faint

traces of endotheca, magnified.

4. A side view of a calice, magnified.

5. ElysastrcEa Fischeri, Laube. (P. 29.) A transverse section of part of the coral-

lum, slightly magnified.

6. A transverse section showing some corallites not united by their walls.

7. The septa of neighbouring calices, the walls being united, magnified.

8. Corallites which are separate, and covered with epitheca, magnified.

U. This is a diagram, and shows the plan of the genus.

10. Elysastraa Moorei, T)\mcQ.u. (P. 30.) Upper surface of coralluui.

11. A calice, magnified.

13. United calices, magnified.

15. A corallite, showing costse, the epitheca having been worn oH.
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PLATE VII.

LIASSIC CORALS FROM BROCASTLE.

Fig.

1. Isastraa Sinemuriensis, E. de From. (P. 30.)

2. The upper part of its corallum.

3. The caHces shghtly magnified to show the marginal gemmation.

4. Another view.

5-1

^ I
Cahces, magnified.

7. Septa, magnified.

8. A corallum with larger calices than is usual.

9. Calices, magnified.

10. Thecosmilia Michelini, Terquem et Piette. (P. 14.) A large variety.

11. Its calice.

12. A corallum bifurcating.

13. Its calice, magnified.

14. Montlivaltia polymorpha, ei YxqWq. (P. 8.) A fractured corallum.

15. A transverse section, magnified.
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PLATE VIII.

LIASSIC CORALS FROM THE SUTTON STONE AND FROM BROCASTLE.

Fig.

1. Montlivaltia jjolymorpha, Terquem et Piette. (P. 8.) A long and large specimen

2. A part of its transverse section, magnified.

3. Exothecal and endothecal dissepiments, costa3, and septa, magnified.

4. A smaller corallum.

13. Two corallites springing from a common base.

14. Septa of ayomig corallite, magnified.

15. Costse and exotheca of a young corallite, magnified. (See also PI. VII, figs.

and 15.)

5. Montlivaltia Wallice, Duncan. (P. 7.) A corallum in the rock.

6. A calice, slightly magnified.

7. A side view of a septum, magnified.

8. Montlivaltia drevis, Dmcan. (P. 10.) A corallum ou the rock.

9. A calice, magnified.

10. Montlivaltia Murchisonia. (P. 8.) A corallum.

11 . A part of the calice, magnified.

12. The peculiar costal arrangement aud septa, magnified.

\Q. Montlivaltia pedunculafa.Bnncm. (P. 10.) A corallum.

17. Isastraa glohosa, Duncan. (P. 31.) A corallum, the calices are worn.

18. Calices, magnified.









PLATE IX

liassic corals from brocastle.

Fig.

1. Astrocoenia insi^nis, Duncan. (P. 19.) Acorallum.

2. Calices, magnified.

3. Astrocoenia superha, Duncan. (P. 21.) Part of a corallmn.

4. A calice, magnified.

5. A side view of a calice, magnified.

6. Cyathoccenia dendroidea, Duncan. (P. 27.) A corallmn.

7. A calice, magnified.

8. A calice, magnified ; a side view.

9. A transverse section of a stem, showing the concavities produced by the cahces and ^

the intermediate coeneuchyma.

10. Astrocoenia dendroidea, Duncan. (P. 22.) A part of a corallum.

11. A calice, magnified.

\2. Astrocoeniafavoidea,'D\mc?a\. (P. 21.) Acorallum.

13. Calices, magnified.

14. A side view of a calice, magnified.

15. Astrocoenia costata, Duncan. (P. 21.) A corallum,

16. Calices, magnified.

17. A corallum.

18. Astrocoenia rninuta, Duncan. (P. 22.) A corallum.

19. A calice, magnified.

20. A side view of a calice, magnified.



l:a>5SIg corals







PLATE X.

CORALS FROM BROCASTLE ;
MARTON, NEAR GAINSBOROUGH ; NEWARK, IN NOTTINGHAMSHIRE

;

AND FROM THE NORTH OF IRELAND.

Fig.

1. Thecosmilia Brodiei, Dun can. (P. 13.) The upper part of a corallite, natural size.

2. The calice, magnified.

3. A side view of a septum, magnified.

4. A septum seen from above, magnified.

a. Some corallites of Thecosmilia irregularis, Duncan. (P. 15.) Showing the gemmation from

the calicular edge, and the rough and ridged epitheca.

6. A corallite of Thecosmilia Martini, E. de From. (P. 14.)

7 and 8. Views of its transverse section and calice, magnified.

9. Corallites, with strojig epitheca.

10. A section of a cast of Thecosmilia Michelini, Terquem. (P. 14.) From Cow bridge, magnified.

1 1. The calicular end of a corallite.

12. The calice, magnified.

13. A corallite, showing the rounded ridges of the epitheca.

14. A calice.

15. The upper surface of Montlivaltia papillata, Duncan. (P. 36.)

16. A side view of the calice.

17. Septal dentations, magnified.

18. The base of the corallum.

19. Montlivaltia jiajjillata, Dnnc&n, xariety. (P. 37.) Its calice.

20. The side of the calice.

21. The septa seen from above, magnified.

22. Montlivaltia Hibernica, Duncan. (P. 39.) Its calice.

23. The septa seen from above, magnified.

24. Montlivaltia Ilaimei, Cha^uis et Dewalque. (P. 35.) The Irish form. View of the calice.

25. The septa seen from above, magnified.

26. A variety of Montlivaltia Haimei. The calice.

27 and 28. Views of the corallum.

29. A variety of Montlivaltia Haimei. The calice.

30. The side view of the corallum.
^

31 and 32. Unusual shapes of the corallum.

33. Oppelismilia yemmans, Duncan. (P. 39.) The calicular surface, showing calicular gem-

mation.

34. The side view of the corallum.



P!, X,

LIASSIC CORALS







PLATE XT.

LIASSIC CORALS FROM LUSSAY, IN SKYE, AND MARTON, NEAR GAINSBOROUGH.

Fig.

1. Isastraa Murc/tisoni, Wright. (P. 41.)

2. Calices, magnified.

8. A calice, magnified.

4. A septum, magnified.

5. Scpffistreea Fromenteli, Terquem et Piette, (P. 87.) Some fissiparous calices,

slightly magnified.



PI xr









THE

PALiEONTOGKAPHICAL SOCIETY.

INSTITFTET) MDCCCXLVII.

VOLUME FOR 1866.

LONDON:
MDCCCLXVII.





A MONOGEAPH

OF

BRITISH TRILOBITES.

BY

J. W. SALTER, A.L.S., F.G.S.,

LATE OF THE GEOLOGICAL SURVEY OF GREAT BRITAIN.

PART IV,

CONTAINING

Pages 177 to 216; Plates XXV* to XXX.

LONDON

:

PRINTED FOR THE PAL^ONTOGRAPHICAL SOCIETY.

1867.



NOTICE TO COEEESPONDENTS.

In our next part it would be iii some respects advisable to go on with the highest

and most compact group of the smooth-eyed Trilobites (see p. 2), viz. the Proefida,

which comprise the Carboniferous species ; but though materials are abundant, they are

not complete, and the specimens are much scattered ; I shall therefore, in Part V, after

the Bronteidce are finished, proceed Avith the lower groups, viz.

—

jUglinid-E—given at p. 124 as a subgroup of the AsaphidcB, but possibly distinct, and

certainly much lower than the others.

TRiNUCLEiD.i;—for which materials are in plenty.

AGXOSTiD.t—now of many species.

With these we shall close the First Volume.

In Vol. II it is proposed to follow the left-hand column (p. 2), through the "pri-

mordial " genera of the Olenida; and Conocephalida, which are already numerous, and will

be still better known by that time ; then to take up the more aberrant groups

—

Lichada,

AcidasjAda, Haiyedidce, &c. This will lead us to the Cyphaspidce, before describing the

Proetida : and there is an intimate relation between the two last-named groups, in spite

of the numerous free body-rings which characterize the one, but which are soldered into

a large post-abdomen or tail-piece in the highest and terminal forms of the Proetida,—
viz. : the Carboniferous species of Phillipsia, &c.

I beg to thank our numerous friends for their ready help. Many additional species

of the groups already passed in review have, of course, turned up ; but these will best

appear in the Appendix to Vol. II, should health and leisure be granted me to complete

the work. If not, I shall have indicated, I hope, the right path for my successor.

Our friends, therefore, will please to communicate all their best specimens (with strict

localities) of the three groups above mentioned. They may be left at the Geological

Society ; or forwarded to me at 45, Great Russell Street, or to

—

8, Bolton Road, St. John's Wood, London.

April 29th, 18G7.

J. . Saltlk.
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ASAPHID^

—

continued: Ogygia, &c.

As must sometimes happen, in writing a continuous monograph, new materials,

connected with plates and descriptions already completed, turn up just as the work has

passed through the press ; and if such material refer to plates long since issued, it would

be of course desirable to leave the new matter to the end of the work ; but if not too

far removed, it is as well to insert it as nearly as possible in its place.

Before proceeding, therefore, to the description of Illtsnus, to which group the present

part of the Monograph is restricted, we give a plate (numbered PI. XXV*) of Ogygia

peltata, containing the new and more perfect specimens to which reference has been made

in the "Corrigenda" of the volume for 1864. A new species has also occurred in the

same locality, and from the same formation (the Arenig or Skiddaw Rock, a set of beds

but little known). I had better describe the two forms of Ogygia together; I take also

the opportunity of inserting a new Barrandia at the same time.

Ogygia peltata, Salter (PI. XVII, figs. 8—10). PI. XXV*, figs. 1—4.

In page 133, line 1, it was stated that on PL XVII, figs. 9 and 10 are wrongly

marked as 0. peltata; and in page 134, our fig. 10 was described as 0. scutatrix, a

species which is only yet known from the Tremadoc llocks.

The mistake arose, as stated in the Corrigenda, from laying too much stress on the

broad form and broad axis of the female form {'forme large of Barrande), which in Ogygia

peltata resemble those of 0. scutatrix : and, following the same idea, the head of the

broad form, with its wide labrum, was also described as 0. scutatrix (p. 133, line 22, &c.).

These mistakes are now rectified by the accompanying plate (PI. XXV*), which

exhibits fine specimens of the broad form (figs. 2, 4) ; the shape of the head, with its

oblong parallel-sided glabella, in fig. 1 ; and the labrum, of full size (fig. 3). The eyes, it

will be observed, approach the glabella closely, as in PI. XVII, fig. 10, and are not placed

wide apart, as in fig. 8 of that plate, which, copied from the best reconstruction I could

formerly give of the species, gives an incorrect idea of all but the general proportions.

The fulcrum-points of the axis, &c., are also imperfect, so we had better erase the figure

entirely. It is not very pleasant to admit so many errors, but it is a shorter plan than

trying to defend or excuse them. The description in page 135 is more correct; but

the glabella is not so wide as the cheeks, nor the axis of the thorax as the pleurae ; and

these latter have the fulcrum placed at less than one half out instead of two-thii'ds. The

pleural- groove is nearly straight, only a little sigmoid ; and the tips are truncate, not

23
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falcate. The groove ends abruptly a little way within the tip. In the tail eight furrows

cross the axis, the last three not quite complete. The interlining furrows are certainly

not so long nor so distinct as in our former description and figure.

The following is the new form which occurs with 0. peltata at St. David's :

Ogygia bullina, n. sp. PI. XXV*, fig. 5.

0. plana, modica, biuncialis, capite semicirculato, fronte latiori, aiigulis— Glabella

pyriformis, ad basin anpistata, lobisqiie basalibus injlatis ; gence absunt. Oculi prope

(jlabellam, in medio capite positi. Thorax axe angustissimo, pleuris rectis, fulcra ultra

medium posito . Cauda ? Labrum ?

A neat species, which was sent by my correspondent Henry Hicks, Esq., of

St. David's, from the beds at Whitesand Bay.

The form is broad-oval. We have but the head, without free cheeks, and eight or

nine of the body-rings, but there is enough to show that the fossil is quite new. The

head is broader than a semicircle, and has a wide, coarsely striated front (the squamate

striae are not visible in our figure) ; a pyriform glabella, inflated in front
;

strong basal

obliquely oval lobes, projecting beyond the neck of the glabella, and separated from it by

rather strong lines. Neck-furrow of the glabella tolerably strong, and much broader

than that beneath the cheeks. Eye-lines above and below the eye widely diverging ; the

eye short, and placed about halfway up the head, but even closer to the glabella than in

0. peltata, which species accompanies it. Beneath the eye the suture curves so largely

out that it must nearly reach the angle of the head. We have not the free cheeks, and

of course do not know anything of the spines ; I suppose these must have been short.

Thorax with a very narrow and somewhat prominent axis, which is about half as wide

only as the flat pleurae, and these are nearly direct ; the slight fulcrum, placed beyond the

half of the pleura, being scarcely an angular bend at all. The facet, however, is very

distinct and sharp-edged. Fine curved transverse striae cover closely the glabella, and are

traceable on the axis of the thorax. The much coarser striae on the fascia beneath the

pleura3 range up to the fulcrum, but not within it.

Locality.—Arenig Rocks. North-east angle of Whitesand Bay, St. David's (Wood-

wardian Museum, Cambridge). The species should be sought for in the same beds on

Ramsey Island.

My lamented friend Mr. II. Wyatt-Edgell found a new Barrandia in the black shales

of Abereiddy Bay. (For this genus, see p. 137, &c.) We are only able to give a

woodcut
; and it is a melancholy pleasure to introduce a description in this work from

his pen.
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"Barrandia (Homalopteon) longifrons, Ed(/ell. Woodcut, fig. 42.

Fig. 42.

" B. {Homalop.) magna, 4 uncias fere longa ; cui glabella protlucta claviformis^

oculi propinqid {sulcus cervicalis abest?). In thorace axis latitudo dimidium latitudinis

pleurarum, quarum sulcipane aciem attingunt, efficit. Cauda semiovata axem conicum gerit,

dimidium longitudinis illius efficientem ; latus quodque sulco unico furcato distinctum.

" A veiy large species, with a projecting club-sbaped glabella ; the axis of the thorax

about half the Avidth of the pleurae ; and the tail semicircular or rather semi-oval, each

side bearing one strongly branched furroAv only.

The long clavate glabella, with undulated sides cor-

responding to the glabella-furrows, projects about one

third of its whole length beyond the anterior margin

of the cheeks, which are at their base one third wider

than the base of the glabella. The rather large eyes

are placed considerably forward and close in to the

glabella. The fixed cheek is very broad, and the facial

suture curA^es widely out beneath the eye, so that the

free cheek is much narrowed, its outline arched almost

in a semicircle ; it has a narrow but very distinct

margin ; it shows, so far as our only specimen can be

trusted, no neck-furrow (the fi'ont thorax-ring has been

pushed under the head and appeared to us at first sight

as a branched neck-furrow), the cheek ends pos-

teriorly in a small needle-shaped head-spine.

" There are, apparently, seven thorax-rings, as in

some other species of this genus. The pleural furrow

is well defined, and reaches almost to the tip of each

of the recurved flat pleurae.

" The tan, fig. 43 (natural size and enlarged), found in the same locality, is supposed

to belong to this species, as only one other Barrandia

(B. Cordai, M'Coy, a small species) is known to occur

there. The length of this caudal portion is almost

equal to its breadth ; the axis is conical, the base

being about half the length. The side has two

furrows, or perhaps a strongly branched one (the

branch arising as usual from the very base, and

indicating the suture of the first tail-segment) : these

nearly reach the outer margin ; but no corresponding furrows occur on the smooth conical

axis, which is half the length of the whole tail, and ends apparently in a sharp tip, from

Barrandia (Homalopteon) longifrons, Edgell.

Llandeilo Slates, Pembrokeshire. Mr. H.

Wyatt-Edgell's Cabinet.

Fig. 43.

Tail of B. (Homal.) longifrons ? Llandeilo

Slates, Pembrokeshire. From the same

Cabinet, a, Natural size
;

li, enlarged.
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whence a raised line runs to the margin, a common cu-cumstance where the axis is

abbreviated.

" Length of head and thorax taken together three inches
;
length of the supposed tail

(of a younger individual) five lines.

" Locality.—Llandeilo Slates of Abereiddy Bay, Pembrokeshire ; in my collection."

—H. Wyatt-Edgell.

We may now proceed with the most abnormal of all the Asaphidce—the group of

Illanus, so very characteristic of Lower Silurian—the " Faune Seconde " of Barrande. It

is true that in one of its subgenera it rises into the Upper Silurian ; but the mass of the

species, and especially the abundance of individuals of this genus, mark Llandeilo and

Caradoc rocks (Lower and Middle Bala of Sedgwick) most efiFectually. [Lower, Middle,

and Upper Bala rocks of Sedgwick are equivalent to Llandeilo, Caradoc, and Llandovery.]

Ill^nus, Dolman, 1826.

Of all the higher Trilobites, this is the most abnormal in shape ;—the segments of the

large head, and of the equally bulky tail, being so condensed and obliterated as to leave those

portions like the rudimentary extremities of an Agnostus ; while the structure of the

pleurae, the form of the head, eyes, labrura, and rostral shield,—the thick sculptured crust,

and the perfect mobility of the thorax-rings, all mark the genus as one of high rank among

the Asaphidce, and as nearly allied to the Proetida, the highest of the smooth-eyed groups.

All the species of the genus have a common facies :—the similar head and tail, un-

marked by lobes or annulations ; the glabella, cheeks, and margin being usually confounded

in one hemispheric mass ; and the axis, in most instances, scarcely indicated outside the

caudal shield. The creature could roll itself up into a perfect ball, and, no doubt, chiefly

suggested to Dr. M'Leay the analogy with Bopyrus and other Isopoda ; the resemblance

to the Armadillo Woodlice is not less striking. Yet the Isopoda have crustaceous feet well

articulated, and we have yet to learn that Trilobites had any crustaceous feet at all.^

^ I find that every one in our own country has overlooked a very important notice, by Dr. Volborth of

St. Petersburg (' Verhandl. Min. Gesellsch. Petersburg,' 1857-8, p. 168), of the discovery, by Dr. Pander,

of some appendages, which may be membranous feet, attached to definite parts of the outer portion of the

pleurae beneath. I do not know that Dr. Pander has puWished this in any definite form, but Dr. Volborth

has fully described and figured these points of supposed attachment for swimming feet (' Mem. Acad. Imp.

Pctersb.,' 1863, tom. vi, No. 2). Barrande observed them in 1855, in Ogytjia, and described them in

J 858. Mr. E. Billings, Palaeontologist to the Canadian Survey, has also found in Asaphus gigas a trace

or two of curious processes below the crust, but close to the axis. All these data have great value ; and
those who have abundance of specimens of Asajihts expansus, from the fine Lower Silurian mudstone of St.

Petersburg, will do well to cut and polish specimens, observing all traces of fragments of tlie general

lower membrane, as well as of distinct processes (for details see 'Mem. Acad. Imp. Petersb.,' 18C3).
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Fig. 44.

a. Labrum of Illanus cenirotus (after Volborth.)

b. Labrum of lUanus crcusicauda (ib.).

Illanus is as compact a genus as any in the whole Trilobite Order. It comprehends

almost as many distinct, if less varied groups, as Phacops itself ; and all of these have the

common facies of an inflated head and caudal shield, without external lobes or rings, and

that peculiar hemispheric contour to each, which is so marked a character of the whole

genus. Sometimes, the angles of the head are shortly spinous {Bysplanus), but usually

they are rounded off and unarmed [lUanus, Bumastus) ; sometimes the eye is subcentral

(77. centrotus), but more commonly it is placed behind the middle of the head, and near

the posterior margin (//. crassicauda, II. Boicmanni, ^"c). A few have the axal fun-ows

reaching quite up the head (//. distmdus, Barr.), but

in the great majority they reach less than two-thirds

this distance—and are often less than half-way. In

a very few the eyes are large (//. ocularis), but

usually they are small. The labrum varies in shape

in the different subgenera (see figs. 44 a, b).

Lastly, the number of body-rings varies.^ Two

sections, perhaps distinct genera, Panderia and

Octillanus, have but 8 rings. Bysplams, including species with both spinous and

rounded head-angles, has only 9 rings. Blanus proper has 10 body-rings^ and this

includes many well-known species ; while Bumastus, Murchison, which, like Illanus, has

10 rings, has the axis very wide, and so little distinguished from the pleurae as to give

a unique aspect to the fossil.

I agree with Barrande,^ that it is wiser, in the present state of our knowledge, to

include all these subgenera under one common name; dividing them into groups,

which may, by and bye, if the characters prove constant, be called genera. All of them

appear to agree in the following characters :

Head hemispherical, or rather quarter-spherical, with

rounded contour, no marginal furrows, and a very slight

indication of neck-furrow. Glabella lobeless externally

;

within it has often 4 pairs of lobes, and is separated by in-

complete axal furrows from the tumid cheeks. Eyes lateral,

remote. Epistome striate, with a well-defined transverse

rostral shield, and bearing a somewhat triangular tumid

labrum, which has a strong border and expanded base (see

fig. 44 and PI. XXVII, fig. 7).

Body-segments S—10
;
usually 10, without grooves to

the pleurae. Tail lai-ge, hemispheric, with a short incom-

plete axis, showing numerous rings, but only within the crust.

The genus, world-wide in its distribution, is neatly dis-

tinguished from all others by habit, as well as a combination of characters. These are

Fig. 45.

General type of Illmnus.

II. centrotus, Dalm. North Russia.

(After Volborth).

1 Barraode has enumerated 1 1 genera in which the number of rings is variable.
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maintained, though under considerable variations, throughout the North and Central

European types and those of Canada and North America. The greatest variation is

found among the oldest forms, viz., those from the Arenig and Llandeilo rocks, where

the genus first appeared. If we look to our plates, we shall find that the ordinary

species of lUcenus have the furrows which mark out the glabella very short externally,

and the eye placed at a moderate distance or somewhat remotely from the glabella, and

behind the middle of the cheek. But in the oldest group of Silurian rocks known

to contain IllcBnus, the eyes are placed so far forward and outward, that in one form,

Edillanus (PI. XXVI, fig. 8), they seem at first to be absent altogether ; and in

Hydrolanus, a Canadian subgenus {Illeenus conifrons, Billings), the glabella-furrows are

so long as to reach the front, the glabella so gibbous as to overhang it, and the eyes

are extremely forward. These two subgenera lead directly to Illcsnopsis (PI. XX, fig. 1),

which is from the Arenig rocks (it has been quoted from May Hill Sandstone !).

If we divide Illsenus into the undermentioned sections, following the lead of

previous authors, it is not because we think the divisions quite natural, but because

they are convenient. Some of the subgenera will be hereafter elevated to generic rank

when we know more of the lobes of the head, not often visible even in internal casts.

§ 1.—Trilobed: labrum elongate.

1. Odillanus, Salter, 1866. Eight rings; a well-defined glabella, and the upper

pair of pleurae produced. Lower Silurian, Central Europe,

Ulcenus Hisingeri, Barr.

2. P«w6?m6f, Volborth, 1863. Eight body-rings ; short glabella-furrows, and ordi-

nary ungrooved pleurae. Lower Silurian, North Europe.

II. triquetra, Volb. II. Lewisii, Salter.

3. Bysjjlanus, Burmeister, 1843. Nine rings
;
ordinary pleurae. Lower and Middle

Silurian.

//. centrotus, Dalm. II. Bowmanni, Salter.

4. proper, Dalman, 1826. Ten body-rings ; ordinary pleurae
;
eyes subcentral.

[The greater number of species belong to this subgenus.] Lower Silurian, universal.

II. crassicauda, Wahl. II. Murchisoni, Salter.

II. Davisii, Salter. 11. Rosenbergii, Eichw.

5. Eciillanus, Salter, 1866. Ten body-rings; ordinary pleurae; eyes remote and

very forward
;
glabella-furrows short. Lower Silmian, only British as yet.

perovalis, Murcb.

6. Hi/drolcems, Salter, 1866. .Eyes remote, forward; glabella-furrows reaching the

front ; head most gibbous. Lower Silurian, Canadian.

//. conifrons. Billings.
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7. Illcpnopsis, Salter, 1865. Eyes remote, forward; glabella-furrows reaching the

front ; head not gibbous, only convex
; pleurae grooved. [Probably a distinct genus.]

Lowest Silurian, British.

II. {Illcenopsis) T/iomsoni, Salter. [Not Illcenus Thomsoni.']

§ 2.—Body scarcely trilobed : labrum short.

8. Bumastus, Murchison, 1837. Eyes large, remote, backward; ten body-

Lower and Middle Silurian, but chiefly Upper ; universal.

rmffs.

II. Barriensis, March. II. insignis. Hall,

//. carinatus, Salter. II. Trentonensis, Hall.

Fig. 46.

yenus 1.—Of Octill^nus we have no British types. It

is a Lower Silurian Bohemian form. We give a woodcut (fig. 46),

as it is so peculiar a form of the group, from Barrande's figure. The

enlargement of the first pair of pleura3 is a very unusual character

in the Asaphoid or smooth Trilobites.

Subgenus 2.—Panderia, Volborth, 1863.

Ill^nus (Panderia) Lewisii, n. sp. PI. XXVI, figs, 2, 2«, h (nat. size and magnified.

11. {Pand.) minimus [forsan junior?), uncia longus, vix ^ latus, ovatus, capite

{glabella pracipue) gibbo, thoracem longe super-ante, et cauddplanatd bisfere longiori. Caput

subtrigonum,froutepaulloproducta, angulis obtusis marginatis. Glabella post verticeni gibha,

I latitudinis capitis efficiens, oculos attingens. Sulci axales brevissimi, ad basin glabellcs

solum conspicui. Oculi magni, glabellam appressi, dimidium diametri suonm a margine

distantes. Thorax axe medico, antice latiori, pleuras subplanas superante. Cauda brevis

semiovata planata, axe longo, per totam longitudinenv conspicuo

.

Had not Dr. Volborth figured two species of this very distinct subgenus, one of which

is given on the next page, I should have taken this for ihegoung of some undescribed species.

The large size of the head and eyes relatively to that of the tail, and the more complete

marking out of the axis in the caudal shield, are characters belonging usually to young

specimens. But there can be little doubt we have here nearly, if not quite, the adult

forai of a subgenus not heretofore described from Britain, and apparently rare even in

Northern Europe. We owe our single specimen to the care of Mr. Lightbody, who

obtained it for this work from the cabinet of the Rev. D. P. Lewis, of Guilsfield, near

Welchpool. It is a valuable addition to British fossils.

The width of our single rolled-up specimen at the base of the head is 5 lines,

and, the length of the large head being fully 4 lines, we may reckon the whole specimen

as 7 or 8 lines long. The form, unrolled, would be ovate, the gibbous head being
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somewhat trigonal, with the front a little produced, the sides flattened, and the hinder

angles much rounded. The head is very gibbous, a section of it across the eyes, as

shown in fig. 2, being a broad parabola. The principal gibbosity lies in this line,

about the base of the great eyes. These are closely appressed to the glabella, so as

to abut at their lower end on the short axal furrow, which is conspicuous here, but is not

carried further up. And the eyes are placed about half their length distant from the

posterior margin of the head.

The course of the facial suture, below the eyes, is abruptly outward ; above them it

runs direct to the front margin, in a line continuous with that of the short axal furrows

before noticed. The cheeks are much flattened, and decline rapidly, and our figure 2a

rather too strongly expresses a marginal furrow within the angle—a character common

enough in other genera, but extremely rare in Illanus.

The thorax, of only 8 rings, has a broad axis, which tapers backwards, and is gently

convex. The pleurae are not so wide as the axis
;
they are flat as far as the fulcrum,

which is placed at one half in the hinder rings, and is pretty close to the axis in the front

ring ; thence they bend a very little downward and backward to the oblique tips.

The tail is less than a semioval, and has the front edge straight. The axis is equal in

breadth to the sides, and reaches down three fourths the length of the tail ; it is rounded

at the tip, flattened above, and with a distinct furrow all round it. The tip is very little

prominent, but clearly defined by the prominence, as the sides of the axis also are by

the axal furrows. The Hmb is flat, as, indeed, the whole tail is ; and only the edge turns

gently downward.

The relatives of this little species are clearly to be found in the Panderia^ triquetra

and P. minima described by Dr. Volborth in his paper in the

' Transactions of the Imperial Academy of St. Petersburg,' vol.

vi, No. 2, 1863, pi. iii, figs. 13—19. One of these is given in our

woodcut, fig. 47. Though I think Panderia only a subgenus, it

is a very good and distinct one; and the eight body-rings,

with their tapering axis, the flattened caudal shield with its long

distinct axal lobe, and the large relative size of the head and

eyes, mark it as an embryonic form (not using this word in a

strict sense) of a comprehensive genus. Tlie figure of P. minima is

especially like ours in the gibbosity of the vertex, direct facial

III. {Panderia) triqnetru,,y^\o. guturc in frout, and approximated eyes; and it is about the same
L. Silurian, N. Russia.

. . .

size. Still, it differs in nearly all its proportions from P. Lewisii.

Locality.—Caradoc or Bala limestone of Moelydd, Oswestry,—near Llanymynech

quarry (where "Fossils" is printed on the Ordnance Map). Cabinet of the Rev. D. P. Lewis).

* Named in honour of the veteran naturalist Dr. Pander, so well known for his works on tbe fossils

of Russia. See foot-note, p, 180, for a reference to his discovery of the membranous feet of Trilobites.
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Subgenus 3.

—

Dysplanus, Burmeister, 1843.

Tll^nus (Dysplanus) Bowmanni, Salter. PI. XXVIII, figs. 6—13; PI. XXX,
fig. 6,

Ill^nus centkotus, PortlocJc. Geol. Rep., pi. x, figs. 3—6 (not fig. 9), 1843.

II. Bowmanni, Mem. Geol. Surv., vol. ii, pt. 1, pi. viii, figs. 1—3, 1848;

Decade 2, art. 2, p. 3, 1849; in Morris's Catalogue, 2nd ed.,

p. 110 ; Appendix A to the Woodwardian Synopsis p. 4, 1852.

Siluria, 2nd ed., passim, 1859 ; also Mem. Geol. Surv., vol. iii,

p. 317, pi. xviii, fig. 8, 1866; and Catalogue Mus. Pract. Geol.,

pp. 5, 19, 1865.

II. centrotus, M'Coy. Synopsis Sil. Foss. Ireland, p. 54, 1846
;
Dysplanus, Synopsis

Woodw. Fossils, pi. i e, fig. 19, 1852.

II. latus, id. Ibid., fig. 17.

//. {D.) 3-4 unciasloiigus, convexus, lavis nisi cauda lineis nonnullis \-formibus ornatd

;

capife valdc convexo caudam obiusam longitudine superante, thorace brevi. Caput semi-

ovatuni, convexissimum, sf/Icis axalibus brevibus, superne recurvis soepe claviformibus, per

tertias longitudinis capitis extensis. Gence parva declives. Oculi minimi, distantes, basi

capitis proximi. Anguli obtusi, nec spicula gerentes. Thoracis longitudo dimidium capitis

totius efficit, annulis 9; axis ejus convexus, et pleuris ante latior est; at postice,

in pullis pracipue, angustior. Pleurce fulcra tenus plana, dein recurva paulloque

decurv(B. Fulcra antice in tertias, postice in dimidium latitudinis pleurarum posita. Cauda

lente convexa, semiovata, obtusa: cujus longitudo \ latitudinis sua efficit; axe magno

superne tantum interfoveas latas conspicuo, sulcis obscuris. Latera convexa, sulco sxiperno

lato, et interdum {in pullo) sulcis binis obscuris.

A large species, frequently four inches long; oblong, with blunt and very convex

extremities : the head not much larger than the tail, the thorax scarcely more than half

the length of the head, and but little more compared with the tail ; the eyes small and

remote ; the axis of the thorax wider than the pleurae.

Head regularly convex, semi-oval
;

glabella wider than the sides, its furrows slightly

converging as they reach one third up the head. Cheeks gently declining to the remote eyes,

which are distant from the axal furroAvs about half the width of the glabella ; and thence

bend steeply down to the incurved margin. The eye is very short and small, and placed

so far backwards as to be only its own length distant from the straight posterior margin.

Free cheeks very small and narrow, with blunt rounded angles (not acute and produced as in

//. centrotus). The facial suture is nearly direct, i. e. vertical above and below the eye.

The neck-furrow is distinct in casts, but beneath the cheek only ; a deep punctum at the

base of the axal furrows defines its position under the glabella. The section of the head

across the eyes is an arc of a circle about one third of the whole circumference, and from

24
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front to back the curvature is similar, but more abrupt in front, where the forehead

overhangs.

Thorax about half the length of the head, and about three-fourths the length of the

tail ; of 9 rings. The axis gently convex, broader than the lateral lobes, and tapering

but little backvv^ards ; marked out by strong but not deep axal furrows from the pleurae.

These are flat as far as the fulcrum, v^^hich is at one third anteriorly, and at one half

posteriorly. From this point the pleurae are bent gently down and a little backwards

;

the front ones more so than the hinder ones, which last are nearly direct.

Tail regularly and gently convex, half a broad oval ; the length being two thirds the

breadth. The upper angles are strongly truncated ; the axis, which is more than one

third the breadth, being only marked out by broad indentations in the upper part, and

having no true axal furrows. The tail-margin is neither obtuse nor recurved, but regularly

and evenly declines to the smooth edge. Caudal fascia concave,^ rather narrow, especially

towards the upper angles, broader below, and not indented by the axis internally.

Variations.—In young specimens the glabella is narrower in proportion (PL XXVIII,

fig. 8 ; and see also Portlock, PI. 10). The thorax too is longer in proportion and more

quickly tapering behind ; the tail is flatter, and so short as to be less than a semicircle

(see also fig. 9). Such variations in the young state are common among the species of

this genus. Rarely, as in PI. XXVIII, fig. 11, the glabella-furrow^s are longer and more

connivent, and more recurved above
;

fig. 6, again, same plate, represents a May Hill

Sandstone specimen, in which these furrows are shorter than usual. Some specimens

have them straighter than others, and they vary a little in depth.

Illanus latus, of M'Coy, is, I think, only a compressed specimen. We have several

such forms from Pembrokeshire and elsewhere. It is figured in p. 215, woodcut 54.

Our fossil has been referred both by Gen. Portlock and Prof. M'Coy to the Swedish

form, //. centrotus. I cannot clearly make out why ; for the distinction of rounded

(instead of spinose) angles was clearly pointed out by myself, in the Appendix to the

Woodwardian Synopsis ; and I communicated freely with Prof. M'Coy. 1 have re-examined

the foreign specimens, and am convinced the species are only allied, not identical. The

position of the eye at once separates our fossil from //. Davisii ; these two hardly ever

occur together, //. Davisii requiring, to all appearance, a purer element than the more

common //. Bowmanni, which could live on mud, sand, gravel, or any kind of sea-bottom.

It, however, seems to have preferred a calcareous sea-bed when it could get it.

Localities.—Llandeilo Plag, or Lower Bala, rare. Knockdolian, Ayrshire {TFoodiv.

Mus.) ? Everywhere in Caradoc or Bala Rocks, N. and S. Wales, Westmoreland; S.

Scotland ;
North, East, West, and South Ireland. A few localities may be given : Bala,

abundant, especially east of the lake (/. Davisii, west and north) ; Dinas Mowddwy

;

Llanfyllin
;
Llanfairynghornwy, Anglesea ; N. W. of Llandeilo ; Shoal's Hook, &c., in

' That i.s, rt (lertecl closely for its antprior half upon the upper crust ; most of the species have it convex,

I. e., concave upon the cast. Probably the difference is due to greater flexibility in the membranous fold.
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Pembrokeshire. In Ireland :—Tyrone
;

Portrane, Dublin ; Chair of Kildare ; Wexford

;

&c. Llandovery Rocks, Girvan, Ayrshire, abundant; Builth; Llandovery; Haver-

fordvs^est (with Thomsoni), and other localities in S. Wales. Kilbride, Co. Galway

(Sir R. Griffith). May Hill Sandstone, Shropshire, rarely, viz.—Norbury, PI. XXVIII,

f. 6 ;
Chirbury. Also in the Purple (' Tarannon') shales of the Onny River, Shropshire

(Cabinet of the late H. Wyatt-Edgell, Esq.), Our figures are chiefly from the Museum

Pract. Geology. The species never occurs in Wenlock rocks, and but rarely so high as

May Hill Sandstone.

Mr. Wyatt-Edgell's cabinet contains a caudal shield, clearly intermediate in form between

//. Bowmanni and our next species, which must be regarded therefore as a subspecies

only. We shall term it //. csmulus

:

—

Subspecies J.

Ill^nus (Dysplanus) ^mulus, n. sp. PI'. XXVIlI, fig. 5.

//. (D.) modicus, forsan triuncis, depressus, superficie imbricatd, caiidd {ccefera non

adhuc inventa sunt) lata. Lovg. cauda 1 6 lin., lat. 2 unc. Cauda semicirculata, ante

subrecta {angulis iruncatis exceptis), postice cequabiliter rotundata. Axis dimidiuni cauda

vix efficiens, brevis ; sulcis axalibus latis convergentibus, ad marginem superiorem profundis

latisque. Annuli in axe antico .5-6, inconspicui, arcuati. Latera sulcis 3-4 brevibus et

radiantibus distincta, quorum supermini latusprofundius. Fulcra ab axe dimidium latitudinis

ejus distantia. Anguli truncati, facie externa curvd. Margovalde deflexus. Fascia lata.

A single caudal shield or tvro only of this remarkably fine fossil have yet occurred. They

are from that as yet little known formation, the May Hill Sandstone, and are in the

collection of Silurian fossils in Jermyn Street. Collectors should search for the head and

body-rings, which probably would indicate a short obtuse species, depressed above, but con-

vex on the borders. It can only at present be regarded as a subspecies of the preceding.

Tail 2 inches wide, and 1 inch 4 lines long
;

semicircular, convex on the steep sides

and depressed above. The anterior border is rathel* straight. The axis is broad above,

defined there by wide axal depressions, and not quite equal in width to half that of

the front margin ; from thence greatly converging shallow axal furrows reach one third

down the tail. The axis is, however, really extended further, and is faintly indicated

as far as nearly half-down the tail ; it forms nearly an equilateral triangle—our figure

does not show this quite correctly. Faint arched rings, five or six in number, ornament

the upper part, and seem to run almost continuously into the strong squamate ^-shaped

plicae which ornament the surface. These are stronger, sharper, and more remote than

in any species with which I am familiar.

The sides show a remote fulcrum, placed at about half the width of the axis

away from it, and thence a suddenly recurved facet, which is convex outwards, while
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in most species it is nearly flat. The angles are thus truncated considerably ; and this

gives this rare species much the look of the ordinary //. Bowmanni, figured in the same

Plate, fig. 7.

The sides are moreover radiated by 4 short furrows ; of vi^hich, as usual, the uppermost,

subtending the fulcrum, is broad and strong ; the second fainter, and the rest obscure. These

furrows do not reach above half across the sides, which are gently convex only above, and

then slightly decurved. Our figured specimen is a perfect internal cast in arenaceous

limestone, and therefore, not being broken^ conceals the fascia entirely. But a Presteign

specimen, in the ' Mus. P. Geology,' shows a broadishfascia with remote striae.

The ornament of the surface is very remarkable, as above noticed. Strong, arched, or

rather bent strige, which run up obliquely from the sides towards the axis, inosculating as

they go in rather an unusual manner. They keep clear of the deflexed margin, and do

not cover the upper half of the sides, but reach the lower half of the short axis, and seem

to be continuous with its obscure arched furrows, indicating the many axal rings. Where

they meet from either side they take a ^-shaped form, something like the ornament ou

Lucina divaricata and many species of Peden.

Localities.—May Hill Sandstone of Upper Snead, near Chirbury, Shropshire. Also

Presteign, Radnorshire. (Coll. by Mr. J. E. Davis : both specimens are in the Mus. Pract.

Geol.)

Ill^nus (Dysplanus) Thomson:, Salter. PI. XXVIII, figs. 2—4 ; PI. XXX,
figs. 8—10.

Ill^nus (Dyspl.) Thomsoni, Salter. Quart. Geol. Journ., vol. vii, p. 1/1, pi.

fig. 3, 1851.

— — — Id. Siluria, 3rd ed., Appendix, 1867.

— — — Id. Mem. Geol. Surv., vol. iii, p. 360, as lUcenopsis,

in p. 231, 1866.

//. {D.) maximus, 6 uncias loiigus, 3^ latus, Iavis ; capite lente convexo, caudam semi-

ellipticam vix superanie, thoracem valde trilobum hac sujperante. Oculi modici, hand

distantes, lonyitudinem eorum a margine postico distantes. Anguli rotundati ? Genes parva.

Tlioracis longitudo | capitis efflcit, annulis 9 ;^ axis ejus valde convexus pleuris latior est.

Pleura fulcro terms {hoc postice ad dirnidium posito) plaiia, dein ahrupte declives etreflexa.

Cauda lente convexa, axe magno tantum interfoveas conspicuo, sulcis ormiino obsoletis. Latera

ahrupte lateque truncata. Fascia latissima concava, striis raris conspicuis.

There is a close general resemblance in this bulky Llandovery species to the more

common //. Botomanni. I have therefore contrasted the diagnoses minutely, and beg the

^ I think I am not mistaken in this number. We have two perfect specimens, but in both the rings

have somewhat slipped over each other. The relation of the species to 11. Bowmanni is so close in many

respects, that it can hardly be other than a Dysplanus.
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patience of classical readers for their unwieldy length. //. Bowmanni has the greater

range, for our fossil is confined to the Llandovery and ]\Iay Hill rocks ; but in the former

the two species frequently occur together, and their differences then become manifest

enough. The larger form has much less remote and less backward eyes, a stronger

trilobation, and a more tapering shape in the axis of the thorax ; the pleurae are more

abruptly bent backward ; and the tail longer in proportion to the width.

It needs close examination to detect these proportional differences in the Illceni

;

but the habit and aspect would be alone sufficient, for 77. Thomsoni is very much less

convex, the thorax much longer, &c. These differences will appear more fully in the

course of description.

A large oblong species, not less than six inches by three inches and a quarter

!

Rounded, but not obtuse, at either end
;
regularly convex, not at all gibbous ; and with

the thorax strongly trilobed, the semioval head faintly so, and the tail scarcely at all

trilobate. The head appears to be scarcely at all longer than the tail, but both are longer

by one third than the thorax. The fine specimen in Pi. XXX, figured from Prof.

Wyville Thomson's Cabinet, shows these proportions.

Head only gently convex, and divided pretty equally into glabella and cheeks by long

straight axal furrows, faint on the outside, but strong in the cast, with a pair of ovate-

lanceolate glands.^ The cheeks outside the facial suture are narrow and abruptly

depressed, but are level from the glabella to the eyes, the latter being large and promi-

nent, and placed at about two thirds the glabella's width away from it
;
they are fully

their own length from the hinder margin, and being larger than in //. Bowmanni, of

course appear further forwards than in that species. The sculpture of the head, so

far as seen, consists only of short broken arched lines and a few puncta, except over the

front, where larger and more remote lines occur at rare intervals. We do not know the

actual front margin.

Thorax of nine broad rings, greatly arched forwards on the axis, which even poste-

riorly is wider than the pleurae, and greatly so in front ; it is divided from these by strong

axal furrows. The pleurae rise a little as they leave the axis, and are gently convex

rather than flat^ towards the fulcrum, placed at less than half out in the hinder rings, and

at one third in front. Thence they bend strongly downward and backward, and are a

good deal thickened, as shown in the cast (PI. XXVIII, fig. '2). The tips are blunt-

pointed, not at all truncate as in fig. 7 (//. Boiomanni).

Tail long, semioval, except for the strong re-entering curves and angles of the

1 I can only suppose these oval spaces, frequently punctate-granulate, to represent one pair of the

curious gland-like markings which occur on so many segments of the head, body, and caudal axis in

various genera (p. 50, &c.). Prof. "W. Thomson does not believe them glands ; what are they?

2 Illanus has apparently ungrooved pleurae in all the species. These specimens show the meaning of

this ; for the true position of the groove, which, distinct or not, exists in all Trilobites, is here quite at the

hinder edge of the pleura, and is visible internally in the two front rings.
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front edge. It is as broad as long, slightly and very evenly convex all over, the broad

axal lobe being marked out in front by shallow depressions only, but no trace of axal

furrows, however short. The sides, too, show scarce a trace of the usual strong upper

groove—so conspicuous in most species. The greatest convexity is about the middle of

the caudal shield, and the edge is neither obtuse nor recurved. The front margin of the

tail is unusually sinuous. The front edge of the axis is greatly arched forwards ; the

fulcral point rectangular, and the outer angles widely truncate, so that from the fulcrum

the edge is almost vertically cut off. The fascia, narrow and convex at the outer angles,

becomes very wide and quite concave {i. e. convex in the cast) round the posterior

border, and is coarsely striate.

Localities.—Llandovery Rocks. Abundant in the Kght-coloured sandstones of

Mullock, Girvan Water, Ayrshire (Mus. Pract. Geology and of Prof. Wyville Thomson).

Also the species is common at Haverfordwest, Pembrokeshire (Museum of the late

H. Wyatt-Edgell, and of Mr. Lightbody). May Hill Sandstone, Presteign : Builth :

and Pen-y-lan, Llandovery ; S. Wales. Tarannon Shale : Onny River, Shropshire

(Mus. Pract. Geol.).

Subspecies II.

Ill^nus nexilis. pi. XXX, figs. 4, 5.

This fossil appears to be intermediate between the ordinary //. Boicmanni and our

next species //. Thomsoni, which is evidently distinct. I cannot be so sure about the

present one, w^hich, while intermediate in form, possesses some characters not common

to either species. It has the aspect of //. Thomsoni, the even contour of tail, and arched

convex axis of the thorax, but not the abruptly reflexed pleurae or long truncate angles

to the tail of that species. The position of the eye and the convexity of the head are

like those of //. Bowmanni ; but it differs from that species—by having no trace of the

narrow neck-furrow so conspicuous in the Caradoc fossil ; and by having a thickened line

of apophyses below the axal furrows of the longer thorax, which thickened ridge produces

a broad and very definite axal furrow in the cast ; this is absent in Bowmanni. Again,

the tail is longer ; the front margin of its axal portion arched, not truncate ; the upper

lateral furrows all but obsolete ; the fulcrum closer in ; and the facet much more oblique,

thus truncating the angle very slightly. And the fascia, which first drew my attention

to this marked subspecies, differs entirely from that of //. Bowmanni, and is not quite

like //. Tliomsoni. I have only seen three specimens, all from the same locality, one of

which is a caudal shield, showing the considerable size of the species.

Elliptical, 4 inches long, of which the large semioval tail forms nearly one half, while

the very convex (not gibbous) iiead is about one third longer than the strongly trilobed

thorax of nine rings.
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The head forms a regular quarter of a sphere, and is very equally and highly convex

;

it is marked for one third up by axal furrows, which first converge a little, and then

turn outward above the oval gland. Eye distant from the glabella about half the width

of the latter, of moderate size, and placed at less than its own length apart from the

neck margin. Cheeks broad, with rounded angles—the facial line divergent above the

eye. No neck-furrow, even in the cast.

Thorax with its axis nearly parallel-sided, a good deal wider than the pleurae, and very

convex, separated (in the cast, at least) by a broad, flat-bottomed furrow ; the pleurae

convex thence as far as the fulcrum, which is placed at one third out in all the rings ; the

pleurae bent down and a good deal backwards from the fulcral point ; the ends pointed,

and curved backward (they are straight in //. Bowmanni)

.

The tail a long half-oval, broader than long, and not obtuse at the tip ; the front

margin uneven, divided into a broad axal lobe much arched forward, which is distinctly

marked out by axal pits, but no axal furrows. Thence to the fulcrum the margin is

straight, and beyond it a wide oblique truncation, with the edge of the facet vertical.

No axal furrows or depressions interrupt the smooth contour, except at the extreme

front margin.

Our figured specimen shows (the cast being broken) a very broad and remarkably

bent fascia beneath, extending near half-way up the tail, and divided into two very

distinct portions. The outer part is narrower and

only slightly concave round the hinder margin

(Fig. 48 a) ; but at the upper angles (in Fig. 48 b)

this part becomes first flat, and then strongly con-

cave ; and thence bends upwards, with a sharp

angle (making a deep furrow on the cast) between

it and the inner half of the fascia. This inner

portion is then reflected closely beneath the upper

surface, and follows it. The squamous lines

which cover the inner half are wide apart ; those

on the marginal portion closer together. Round

the extreme edge the fascia forms a convex fillet,

so that the section of the whole fascia, very perfect in this specimen, would be somewhat

like our figure 48. The variations of the caudal fascia deserve close study; but the

•details of its shape are better understood by a figure than description ; a circumstance

not at all uncommon in natural-history illustration.

Locality.—Ll.vndovery schists of Mullock, Girvau, Ayrshire (Prof. Thomson's

and Mr. Wyatt-Edgell's cabinets).

Fig. 48.

Section of the tail, with its incurved fascia : a,

longitudinal section ; b, transverse section

across the facets (* *).
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Suhgenv^ 4.—iLi.iNrs proper.

Ill-EXUs (II.) Bailti, n. sp. PI. XXVIII, fig. 14.

Compare with Illj:>us crassicauda, Wahlenberg. Nova Acta Reg. Soc. Sci. Upsal.,

vol. viii, p. 27, tab. ii, figs. 5, 6, 1821—not of Portlock nor M'Coy.

— also with Illj:n-us Dalmaxi, Volborth. Mem. Acad. Imp. Sc. Petersb.,

vol. vi. No. 2, p. 13, tab. ii, figs. 7— 13. //. crassicauda, Dalm. et

Auctorum, fide Yolborth, 1863.

m. (77.) magnus, 4 nncias hngus, .i2f latus, elUpticus, ohtusissimus, profunde trilohus

;

caput gihhum miiltum caudd planiore majus, oculis distaniibus reirorsis ; angulisque

rofundatis ; thorax caudd brevior. Caput transvermm valde convexum, vix gibhum,

glabella angustd, sulcis axalibus brevibus tertias capitis efficientibus. GencB abrupte

declives. Oculi modici eininentes, longe a glabella positi, et dimidium longitudinis eorum a

margine postico distantes. Axis corporis convexus, parallelus, pleuris vix latior : hisfulcro

tenus {ad dimidium posito) planis, dein valde dejlexis, paulld {posticispracipue) recurvis.

Cauda semicirculata [angulis oblique truncatis), subplana seu lente convexa, axe lato,

inter foveas latas tantiim conspicuo, sulcis axalibus nullis : margo acutus, nec re-

curvus.

I have purposely confined the diagnosis and description to our single British speci-

men. It may, indeed, possibly prove identical with the common Scandinavian form above

quoted. But it is much larger than //. crassicauda, at least if the specimens which reach

England are fair samples of that species. (I have here figured 77. crassicauda and

its ally II. Dalrnani, for compaiison.) And while in the position and size of the

Fig. 49. Fig. 50.

b.

Internal cast of lUttnus crtmicauda, Wahl. lUeenug Dalrnani, Volb. (After Volborth), Lower Silurian, North Rnssia.

showing alimentary canal (fuU of a. The caudal fascia, seen when the surface of the cast is broken away,

ingested matter ?), from Volborth.' b. Interior of cast, showing lobes (attachments of muscles .').

^ Volborth "On the Smooth-tailed Russian Trilobites," 'Mem. Imp. Acad. Sc. Petersburg,' 7th

ser., torn, vi, No. 2, 1863. From this important and philosophical memoir our woodcuts illustrative of

the structure are all taken. Dr. Volborth discusses all the accessible points of the anatomy of Illaenus. He

regard.* the internal tube (fig. -19) as the dorsal heart, comparing it with that of Apus cancri/ormis. I

trust I am not presumptuous in supposing that the viscus represented by Dr. Volborth as a heart or
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eye, the convexity of the head between the eyes, and the proportionally longer tail-piece,

our fossil differs from the ordinary //, crassicauda. A nearer approach is made in these

respects to Dr. Volborth's new variety or species //. {crass.) Dalmani, Volb. ; but I will not

unite it with that form, which has larger eyes, nearer the glabella—a longer head, and

squarer head-angles. The species is so near to these two Russian forms, that I give a

woodcut of both, more especially for the purpose of showing the structural points

gained for us by the acumen of Dr. Volborth, in the work cited in the foot-note.

We have but one specimen, rolled up, of this fine species, for the use of which I am in-

debted to the Irish Geol. Survey. At first sight it was naturally taken for //. Boiomanni, the

common Lower Silurian form ; and it occurs in beds of the same age. To that species, too, it

bears much resemblance in the shape of the head, position of the eyes, and the general aspect.

But it is a true Illcenus, with 10 rings—not a Bysplanus ; and its alliance is with the

Swedish forms of //. crassicauda, Wahl., and //. Balmani of Volborth. crassicauda

has been often quoted from Britain, but always erroneously ; whether this may be an

extreme variety of that northern species, uniting the above-mentioned forms, I am not

quite sure ; but I shall try to point out its proportional differences, which are nearly

all the characters we have to rely on ; at least, in tlie great majority of the species of this

very uniform genus.

Our coiled-up specimen, with the crust preserved, measures rather more than three

inches in breadth, and when uncoiled must have been four inches long. Of this length

the large semicircular head, more than a quarter of a sphere in convexity,i is two and

three quarter inches long, obtuse in form, but regularly convex, and three inches broad.

The glabella occupies less than a third of this breadth, and is defined only by short axal

furrows, strongest behind, which do not reach one third up the head. The prominent

eye is placed as far from the glabella as the width of the latter, and very close to the

hinder margin—not its own length from it. The facial suture beneath it turns sharply

outward. In front of the eye its course is not known. The cheeks slope gradually

down, not abruptly, and are greatly rounded off at the angles—more so than in kindred

species. The chief convexity of the head is more than midway up—not near the vertex

as in //. crassicauda, which, seen from above, has a shorter head and less rounded angles

(Volborth, 1. c, pi. ii).

The thorax is much shorter than the head, and rather shorter than the tail, the pro-

portions of the three being nearly as 4 : 2^ : 3. This may probably vary in some indi-

viduals, and is sure to be different in younger specimens, which would have the tail shorter.

dorsal vessel (see woodcut 49) must be the cast of an annulated or saccate intestine. It seems to me all

but impossible that the contents of the heart should be preserved in a solid state ;
but the ingesta may easily

be RO, if I am right in supposing the food to be silty matter.

1 A precise English term conveying this idea—parallel to the terms spherical, hemispherical

—

is wanted. Will any Greek scholar supply it? Tetartospherical is a long word to use, and I hate verba

sesquipedalia ; still, we require a term for a shape very common iu the carapaces of Crustacea.

25
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The axis of the thorax is regularly convex ; it is divided from the pleurae, which are

narrower by one fourth than the axis, by straight and parallel furrows, sharp but not

deep, and continued a very little way into the tail. The fulcral points are placed rather

more than one third out, and at nearly equal distance in all the rings ; and the pleurae

are thence curved, rather than bent downward, and turn but little backward except in

the front rings. The tips seem to be squarish or obtuse, and are not recurved.

Tail semicircular, not much sinuated on the front border, the broad axis being

scarcely arched forward ; and the facet beyond the fulcrum, following the line of the

plem-ae, forms a very obtuse angle with the straight portion (not abruptly cutting off the

angle, as in many species,

—

II. Thomsoni, for instance). The general convexity is slight

and very regular, the border not being abruptly decurved ; and the axis is obscure, except

for the broad obtuse depressions on the front border ; it does not form any axal lobe.

Comparing this form with the typical //. crassicauda, as given by Volborth, we find the

head less gibbous, and more generally convex ; the eyes smaller, and placed further out

;

the fulcra of the pleurae at nearly equal distance from the axis in all the rings ; and the

tail proportionately longer, with the axis indistinct, except quite in front.

Some of these differences become resemblances when we compare this form with

//. Dalmmii, which Volborth has critically distinguished. But the head of that species

is less convex than ours, and longer too—semi-elliptical rather than semicircular. The

transverse section of a rolled specimen of that species is more obtuse than in ours, and

less pointed at the ends. The cheeks bend more steeply down. The tail is longer

than in the British specimens, and has the axis well marked out, &c.

I cannot think, therefore, I shall be wrong in distinguishing our fossil by the name of

W. H. Baily, Esq., whose useful work as Palaeontologist to the Irish Survey deserves full

recognition. Mr. Baily has sent me several undescribed forms, which will be referred to

under their proper genera.

Locality.—Caradoc or Bala. Dunabrattin Head, Waterford. (Mus. Irish Geol.

Survey, Dublin.)

ILL.ENUS (III.) Davisii, Salter. PI. XXIX, figs. 10—16.

IbLyKNUS CRASsiCADDA, Sharpe. Quart. Geol. Journ., vol. iv, p. 149. 1848.

— Davisii, Salter. Decades Geol. Survey, No. 2, pi. ii, 1849.

— — M'Coy. Synopsis Woodw. Fossils, p. 1/1, pi. i G, fig. 36, 18.>2.

— — Salter. Ibid., Appendix, p. iv, 1852.

— — Id. Morris's Catal., 2nd edit., p. 110, 1854.

— — Id. Siluria, 1st edit., woodcut 29, fig. 2, 1854 ; 2nd edit.,

p. 223, Foss. 44, fig. 2, 1859.

— — Id. Catalogue Mus. Geol. Survey, pp. 5, 19, 1865.

— — Id. Memoirs Geol. Surv., vol. iii, pi. xviii, fig. 9, p. 317, 1865.
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B. {II.) minor, 2| uncias lonpis, ellipticus, obtusiis, convexus, bene trilohus ; capite

et pygidio ejusdem magnitudinis fere, ocuUs parvis approximatis. Caput semiovatum,

convexum nec gibbicm, glabella angiistd sulcis axalibus brevibus convergentibus. Gena declives,

anguUs qiiadratis. Oculi parvi, elongati, glabella propinqui, d basi capitis diametrum

eoriim distantes. Thorax minus convexus, fusiformis, sulcis axalibus minime profundis.

Plevrm fulcra axi propinqua, rectce, angusta. Cauda semicirculata fere, margine antico

vix sinuato, angidis vix truncatis ; axe lato, inter sulcos latos {in pullo conspicuos) paul-

lulum elevate ; margine deflexo. Fascia lata, striis crebris.

One of the many peculiar fossils which abound in the more argillaceous parts of the

Bala Limestone, but Avhich give place to others directly the matrix becomes sandy. A list

of such species is given in the third volume of the Memoirs of the Survey, quoted

above.^ This difference led Prof. Sedgwick and myself, in 1844, to believe there were

tw'o bands of limestone ; but the researches of the Geological Survey have shown

that there is but one principal band. Indeed, the calcareous bed called the Bala

Limestone is continuous, or at least intermittent, over something like 4000 square miles.

From Kildare, in Ireland, to the Grug limestone^ at Llandeilo, in South Wales, in one

direction ; thence to Bala, in North Wales ; at Horderly, in Shropshire ; as the Coniston

band in Westmoreland ; in Ayr, Peebles, and probably through all the Western High-

lands, this remarkable band of limestone ranges, and keeps the same fossils throughout,

with mere local variations, such as I have just noticed and, perhaps, there is no species

of Trilobite so characteristic of this band (it is not the most abundant) as Illcenus Davisii.

II. Bowmanni nearly everywhere accompanies it, but that species has a wider range, and

seems to have been necessarily less confined to one kind of sea-bottom. The reader will

pardon this digression for the sake of the facts ; the Bala Limestone being the key to the

geology of the Lower Silurian (Middle Bala group, Sedgwick).

//. Davisii is a small species, seldom more than two or two and a half inches long,

convex, but not gibbous, wtII trilobed, but not wath deep axal furrows, and with the

margin rather suddenly bent do-wn. The eyes are forward and approximate, as com-

' I may, perhaps, not have so good an opportunity of showing this change which takes place in one

and the same bed of limestone, at a distance of certainly not two miles. Where the Bala Limestone has a

muddy matrix the Trilobites are as in the first column : where it is sandy, the other group is conspicuous.

Argillaceous Bala Limestone. Arenaceous Bala Limestone.

Trinucleus seticornis. Trinucleus concentricus.

Illsenus Davisii. Illsenus Bowmanni.

Cheirurus bimucronatus. Phacops apiculatus.

Asaphus radiatus. Asaphus Powisii.

Agnostus trinodus. Calymene senaria

Ampyx tumidus. (Beyrichia complicata).

The shells follow the same rule, but less strictly.—J. W. S., 18.53; 'Mem. Geol. Surv.,' vol. iii, p. 2/3.

2 This Grug limestone is often confounded with the Llandeilo limestone : it is brought close to it by

faults, but has quite different fossils.
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pared with //. Bowmanni and its allies ; but this is a true lllanus, and does not need

comparison with that species. I give the description, revised, from ' Decade 2/

General form oval
;

length to width, as 17 : 10 ; the semioval head and semicircular

tail nearly equal in length ; the thorax about two thirds the length of either, and strongly,

but not deeply, trilobate. The axal furrows are carried less than half way up the

head, and but a little way down the tail (except in young specimens, fig. 16).

Head more depressed than a quarter of a sphere, and regularly convex, not gibbous

behind (our fig. 13 is too much depressed, being crushed a little). It is divided into

three nearly equal parts by the short and slightly converging axal furrows, which turn

out again, and then cease at about the level of the top of the eye. The latter is of

moderate size, gently lunate and narrow, bounded beneath by a slight furrow, and placed

fully its own length from the posterior margin, which shows no trace of a neck-furrow,

within or without the crust. The facial suture is divergent above the eye, and slightly so

below it, so as to cut the margin beneath the most prominent curve of that organ. The

rostral shield (fig. 14) is shuttle-shaped, more than twice as wide as long, and produced

into an angle below, where the labrum, which we do not yet know, would fit to it.

Thorax of ten narrow segments, the axis well marked, gently convex, and subfusi-

form; wider than the pleurae in the forward segments, in the last only equal to them.

The fulcrum is very near the axis in the first segment, and in the last placed scarcely

more than a third along the pleurae, which have a distinct facet and oblique ends. The

front pleurae bend down and a little back ; the hinder ones are straight, only bent downward.

Tail semicircular and moderately convex, chiefly so toward the margin, which descends

abruptly, but rather flattened along the anterior two thirds. The axis is indistinctly

marked out by two deep impressions, which sometimes form short, rapidly converging

furrows ; the upper corners are bent sharply down beyond the fulcrum, in order to pass

freely under the thorax-rings in rolling, but are not truncated as in many species ; so

that the outhne of the tail is tolerably semicircular, and straighter in front than in

many forms of the genus. The fascia is of even width all round, and not very broad

;

it is rather finely striate. The tail, too, has oblique ornamental lines round the margin.

In the tail of young specimens the axis is marked out nearly all round (fig. 16), and

extends three-fifths down the tail, which is also flatter.

Far. j3, Involutus.— ' Decade 2, Geol. Survey,' pi. ii, fig. 8.

The axis in some specimens is so much narrower, and the tail-margin so much more

incurved, that the specimens possessing these characters might well pass for examples

of a new species. The axis is truly very narrow, and the fulcrum more remote, as usual

in all such cases. I find the same form in Dr. Wyville Thomson's Cabinet, from the

Ayrshire district, and note it under a varietal name, not much doubting that, when we

know the perfect form, we shall find this variety a true species, or, at least, one of those

constant forms which botanists call sub-species,—a very useful term.
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Comparing other species of the same sub-genus with ours, we find that //. crassicauda

is not only a much more convex form, but has the head rather gibbous behind ; the eyes

more remote and further back ; the tail scarcely longer than the thorax, the latter

having the fulcrum more remote in the front rings, and placed halfway out in the hinder

ones ; the incurved under portion or fascia (for example see fig. 50) far broader and less

concave {i. e. less reflected), and the surface sculptured by strong sharp lines ; these

lines are certainly not conspicuous in //. Davisii, though the latter is not quite smooth.

From //. Portlockii its much greater convexity and the approximate eyes readily

distinguish it. The semicircular, not long tail, and oblique pleural tips distinguish it

from the species we have named //. Bosenhergii. II. Murchisoni does not need com-

parison ; and the position of the eyes will at once separate our neat regularly convex fossil

from the //. Bailyi. I hardly know any species that has better characters of habit ; and

it is rather strange it should ever have been confounded with the Swedish forms.

Localities.-—Caradoc or Bala limestone and slate, west and north of Bala Lake,

at Rhiwlas chiefly ; also Pont-y-Glyn, DiS'wys, Corwen, and other intermediate places
;

Llanvvddyn, Montgomeryshire. (Mus. P. Geol. and Woodwardian Mus.)

In Scotland,—the Wrae limestone ; and at Biggar, Peeblesshire. (Mus. P. Geol.)

Ill^nus Portlockii, Salter. PI. XXVI, figs. 3, 4.

Ill^enus crassicauda, Portlock. Geol. Rep. Tyrone, &c., pi. x, figs. 7, 8, 1843.

— Portlockii, Salter. Decades Geol. Surv., 2, pi. ii, p. 3, 1849.

— — Id. Siluria, 2ncl edit., Appendix, p. .539, 1859.

— — Id. Morris's Catal., 2nd ed., p. 110, 1854.

— — Id. Catal. Mus. Pract. Geol., p. 5, 1865.

11. {III.) modicus, 2^ uncias longus, late ovatus, depresms, thorace cauddque ejusdem

longitudinis fere. Caput convexum [injuniore] glabella angustd, sulcis axalihus hrevihm

;

oculis distantibus posticis. Thoracis axis pleuris longe latior est^ hisfulcra tenus planis,

dein subito valdeque reflexis, deflexis fulcro distante. Cauda planata, transversa, oblonga,

subquadrata, angulis externis longe truncatis ; axe magno trientem cauda efjiciente et

ultra, sulcis axaJibus subparallelis. Fascia lata concava.

A species well figured in Gen. Portlock's very unfortunate plates ; but he referred it,

apparently without much consideration, to the Illanus crassicauda of Dalman, from which

it difiers in every particular except the number of body-rings, a sub-generic character.

It is of a flattened shape, with short wide triangular tail, and with pleurae more abruptly

bent down than in any other species. II. PortlocMi is, perhaps, one of the most distinct

of the British Illani. It is only yet known in one locality, the famous Caradoc schists

of Desertcreat parish, Co. Tyrone ; a spot rendered classic by Portlock's excellent work.
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The species must have been fully two and a half inches long, by nineteen lines wide

;

broad ovate, depressed. The thorax is nearly as long as the tail, whicb is wide and very

short, and has the angles broadly and strongly truncate. Our smaller specimen has

only a very imperfect bead, which is very convex, probably even gibbous about the base

of the distinct glabella ; the axal furrows are broad, short, and rather deep : the eyes

remote, placed near the posterior margin, apparently close to it, and so far apart as to

be more than half the width of the glabella remote from it. Head-angles (probably)

obtuse.

Thorax of ten rings, depressed ; the axis considerably wider than the pleurae, and

strongly, not deeply, divided from them, scarcely tapering backwards, but more so in the

young than the adult.

Pleiu'se flat as far as the fulcrum, which is placed far outwards, at about halfway out

in all the rings ; in the first rings nearly as far outwards as in the hinder ones, a character

by no means common. Beyond the fulcrum the pleurae are abruptly bent downwards,

and very much backwards, almost at a right angle to the line of the pleurae ; indeed,

more so than in any British species, except, perhaps, //. Tlionisoni.

Tail quadrate transverse, the posterior margin elliptical, the front edge slightly

sinuated by the arch of the axis,—and with the angles so abruptly truncated beyond the

fulcrum as to give an oblong instead of a semicircular shape to the tail. The axis is

broader than one third of the width of the tail, marked out by short and rather strong

sub-parallel furrows, which reach one third down the tail and are then lost,—at least

upon the upper surface. Beneath the crust the anal extremity of the axis is prominent,

and forms a narrow sulcus in the cast (fig. 3). This reaches nearly to the margin, and

probably indents the broad concave fascia ; but our specimen is not quite complete enough

to show this. The fascia, however, is slightly convex near the margin, as indicated im-

perfectly in our figure by a shallow furrow ; and extends halfway, or nearly so, up the tail,

parallel with the upper surface ; above it ends just outside the fulcral point.

Locality.—Caradoc schists of Desertcreat, Co. Tyrone. (Both specimens in Mus.

P. Geology
;
they are Portlock's originals.)

Ill^nus (III. ?) ocularis, Salter. PI. XXIX, figs. 7, 8 (9 ?).

Ill^nus ocularis, Salter. Decade 2, pi. ii, p. 4, 1849.

— — Id. Morris's Catal., 2nd edit., p. 110, 1854.

— — Id. Catal. Mus. Pract. Geol., p. 5, 186.5.

//. (//. ?) minor, vix unciam latns, lente convexus ; copHe [sohhn adhuc cojnoio) semi-

circulato, oculis longis. Cajmt modice convexum, insuper depressum, marlinefrontali gihho.

(ilabdla genis angitstior, sidcis axalihus incvrvatis, Ms dimidium fere capitis efficientibus

.
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Oculi longi, gJahellce vicini, d cervice vix dimidium dlametri eorum distantes. Gena

triangulatcB, angulis productis nec acutis, hand spinosis. Thoracis cuvis pleuris vix latior,

pleuris anticis deflexis. Reliqua ahsunt.

This pretty species may or may not belong to Illamis proper. It is more depressed

than other Lower Sikirian forms, and the front margin is suddenly incurved. The eyes are

long, not broad, and gently curved, and with the lentiferous area convex. They are placed

so near to the posterior margin as to be about half their length away from it ; but being of

considerable size for the genus, they reach about halfway up the head. The eye-lobe is

depressed, and there is no furrow under the eye itself. The glabella is less than a third

the width of the head ; the axal furrows, sigmoid in shape, rise up to the level of the

front of the eye, and do not converge so much as our figure makes them. Our enlarged

figure 8 « is still a little further defective, as representing the eye too forward. Fine,

concentric, wavy, continuous lines ornament the whole head, but are most conspicuous

and coarse around the inflected front margin.

Only parts of three front body-rings are present. Their axis is a little Avider than

the recurved pleurae, which are bent down and backwards from the approximate fulcrum,

and appear to have rather an attenuated form and oblique apices. They are longi-

tudinally striate.

It is with some doubt that I add fig. 9 to this species ; it has a proportionately still

larger eye, -and a squarer cheek-angle, not so much produced as in the small form. But

these may be characters due to age, and there is no other species to compare either with
;

so I leave it. It is worth figuring, at all events.

Locality.—Caradoc or Bala Limestone, Chair of Kildare, Kildare
;

quoted as

Llandeilo in the 'Decade,' as the Bala Limestone was formerly not known to be the

exact equivalent of the Caradoc, but supposed to be the Llandeilo Limestone, until the

fossils disproved it. (Mus. P. Geology. Only these two specimens are known to me
)

Ill.enus Rosenbergii, Eichicald. PI. XXIX, figs. 2— 6.

iLLiEXUS RosENBEEGii, Eichwald, Geogn. Zool. per Ingriam, Tril. Obs., &c., t. iii,

fig. 3 (?), 1833.

— _ Salter. Mem. Geol. Surv., vol. ii, part 1, p. 338 (not plate),

1849.

— — M'Coy. Synopsis Wooclw. Mus., p. 172, 1852.

— MuRCHisoNi, Salter. Id., Appendix, pi. i g, figs. 33—35 (not of Decade 2,

Geol. Surv., -which is the true II. Murchisoni) : see p. 201,

1852.

11. {IL) 4— 5 uncias longus, gibbus, inth granuloso-striahis, capite valde convexo

longitudine caudam rotundatam superante, fhorace longo. Caput semiovatum, convexissi-

mum,froute gibba impendente, stdcis modicis subrectis, tertias longitudinis capitis efficienti-

bus. GencB majores verticales. Oculi minores, hand distantes, d glabella dimidio lati-
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tudinis ejus vix sejtmcti ; d marline postico distantiores. Anguli — ? Thorax cajoite

longior, e annuUs 10 latis confedus, quorum axis modicus, sulci axales profundi. Fulcra

proxima ; pleura recta, longitudinaliter striato-costata, apicihus truncatis. Cauda oUongo-

ovata, ad mediam partem gihha, angulis truncatis, axe brevi, angusto, superne conspicuo, intus

3

—

^-annulato. Margo caudce nequidem recurvus ; fascia lata concava, striis imbricatis

paucis imbricafa.

It is sad patchwork reconstracting this species, though we have plenty of frag-

ments—heads without cheeks, a distorted but complete thorax, and several tail-

pieces, all of which show a strong granular character of the inner crust, which is

exhibited by short broken lines and puncta in the cast. Even fragments show this

character. The species is pretty common in the Coniston limestone ; and all who

know that rock know what a vast amount of cleavage and distortion the fossils have

undergone.

Nor are we quite certain about the name. Eichwald's figure truly represents a

Scandinavian form distinct from the common //. crassicauda, and very much like ours,

with broad thorax-rings, and the eye placed near the fuiTows, and rather forward, com-

pared with such species as //. Bowmani, which occurs with it, and has no granular

surface.

But in the 'Memoirs Geol. Survey,' vol. ii, pt. 1, when describing this species which

I had already distinguished and figured for Prof. Sedgwick's book (the figures quoted

are drawn by me), I unfortunately included with it and figured for it the //. MiircUsoni

described at p. 201. I gave it the same name in the Appendix to the ' Woodwardian

Synopsis ' above quoted, and thereby vitiated both descriptions. I must, therefore, go

over the ground again, as we usually have to do when in a hurry ; the Coniston limestone

species is the one intended, and should it prove distinct, as I think it will, from Eichwald's

fossil (which seems not to have occurred to Prof. Angelin in his Swedish collections), I

propose to name this conspicuous Westmoreland fossil //. Marshalli, after the gentleman

who has done so much to help forward tlie study of the Westmoreland fossils.

It is larger than //. Boimiani, and nearer five than four inches long; of a lengthened

shape, both the head and tail semioval, with blunt extremities
;
gibbous, especially in

front
;
deeply trilobate, and marked all over the cast with short wavy impressed lines

and puncta. Tiie glabella-furrows are more direct, longer, and converge more than in

11. Bovmani (we need not compare it with //. Murchisoni, with which I formerly con-

founded it). The shape of the head is not very clear, but it is nearly as long as wide, very

gibbous forwards, and overhanging like that of //. crassicauda, which species it resembles.

The glabella-furrows are sigmoid, but only slightly converging, and bent out above

;

they extend forwards twice as far from the posterior margin as the place of the eyes,

more than one third, but not half-way up the head (our filgure has them rather too much

curved). The small eyes arc [)laced about as far out from the glabella as half its width

(in //. Boxomani they are two-thirds its width away), and they arc placed once and a
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half their own length from the hinder margin, while in the kindred species they are

only their own length in front thereof.

Thorax deeply trilobate
; the arched rings broad, and flat from front to back ; the

pleurae are equal to the axis in width, and are arched forwards instead of at all back-

wards
;
their fulcrum is extremely close to the axal line, seemingly about one fourth out,

and from thence the pleiu'se are covered by longitudinal lines, not very close-set ; their

ends are truncate.

The tail (in the figured specimen from the Woodwardian Museum) is compressed ; but it

was evidently convex ; with a narrow axis, defined by broad and rather deep axal furrows,

which extend, however, but a short distance, and do not much converge. The axis

shows four annulations within the crust (our figure has too many). The sides slope

evenly down to the thickened margin, which is not at all flattened or recurved ; and the

internal fascia is concave, broad, and coarsely and remotely striated with imbricate

sculptured lines.

I have described the original specimen, but believe the caudal shield fig. 5, which

does not show the axis ribbed, to be the same, and to show the true form of the tail.

LQcality.—Coniston
;
Sunny Brow ; and Horton in Ribblesdale, Westmoreland. In

Caradoc or Bala limestone (figs. 2, 4, Woodw. Mus.) ; fig. 5, Mr. Wyatt-EdgelPs

Cabinet.

Ill^nus (III.) Murchisoni, Salter. Pi. XXVI, fig. 1, and PI. XXX, fig. 7.

Ill^nus Rosenbekgii, Salter. Mem. Geol. Surv., vol. ii, pt. 1, pi. v, figs. 6—8,

1848. Not of Eichwald.

— Murchisoni, Id. Sedgwick's Synop. Woodw. Mus., Fasc. 1, Appendix,

p. iv, 1852; description only. (Only exclude figures of

Westmoreland specimens, pi. ic, figs. 33—35, which are

II. Rosenbergii.) See p. 199.

— — Id. Decades Geol. Survey, No. 2, Art. ii, p. 4, 1849.

77. {lllanus) mac/mis, 6-7 uncias longus, ellipsoideus, obtusus, convexissimus, capite

ei thorace ejusdem longitudinis., caudd vix minori. Caput pars quarta splmrce est,

sulcis axalibus brevibus, rectis, hand ultra oculos tractis. Oculi majores, vicini, a

margine postico diametrum siium distantes. Anguli capitis quadrati. Thorax longus, axe

latissimo pleuris subrectis longe latiori, ad fulcrum proximo. Cauda convexa semicircu-

lata, angulis haud truncatis, margine obtuso ; axe obscuro lato, fascia angustd.

More desirous to identify the closely related forms of this genus than to multiply

species, I too hastily (in 1852) united the fossil from Llandeilo that is figured in the

' Survey Memoirs ' with one which is common in beds of the same age in Westmoreland.

The latter will be found in p. 199, and I believe it to be the true //. Bosenbergii of

Eichwald. The Llandeilo species, however, is clearly distinct, as pointed out by myself

in the Appendix to Prof. M'Coy's ' Woodwardian Catalogue and, as there are two

26
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species, I must restrict the name to the fossil first figured. That was a crushed speci-

men ; but the finest possible examples have since been obtained from the same locality

;

and my friend Mr. J. E. Lee, of Caerleon, possesses the best,—our figured specimen.

Except the Barr Trilobite, which it much resembles, we have no species of equal bulk in

Britain. It is a Bala Limestone fossil ; the Grug and Birds Hill quarries being in that rock.

A large and extremely convex species, generally about six or seven inches long. The

form a long ellipse, the length being to the breadth as 11 : 5. Head about equal to the

thorax, or slightly longer, and the tail a little shorter than either. The head is truly a

quarter of a sphere, with square head-angles, and very slightly trilobed by shallow axal

furrows, which converge but little, are sigmoid, and reach to the top of the eyes.^ The

glabella thus marked out is not wider than the cheeks. The eyes are large for Illanus

proper
;
narrow, with no furrow beneath them, and near to the axis—scarcely a third of

the glabella's width away from it. The cheeks steeply decline towards the eyes, and are

thence nearly vertical to the blunt margin. The angles, though called square in the

diagnosis, are more acute than a right angle, and the corner is rounded off; still the

aspect is unusually square for the genus. The shape of the free cheek, from the very

outward curve of the facial suture above the eye, is a trapezoid; the side nearest the

eye being about one half that opposite to it—viz., the margin.

The convexity of the head is such that a line taken transverse to the eyes would be a

semicircle, and that from vertex to front a quarter of a circle. On the underside, the

coarsely striate^ rostral shield (epistome) is as wide as the glabella, and is itself about

twice as wide as long. It is narrowed on either side, more so than in 11. Boiomanni,

and abruptly broader in the middle. And in this form it differs again from the more

oval shield of //. [Bumastus) Barriensis, between which and this species there are many

points of resemblance that strike the eye at first glance. Indeed, 11. Murchisoni leads

from the true lllani to that subgenus, as may be seen by what follows.

The trilobation of the thorax is not very distinct, the axis being almost as broad

as that of Bumastus, but much more pronounced than in that subgenus.

The thorax of ten rings is about five sixths the length of the head. The greatest

breadth of the axis is in the seventh and eighth body-rings, where it is double that of

the pleurae ; in the first ring, as the axis is spindle-shaped, the breadth to that of the

corresponding pleura is 4 : 3 ; in the last ring it is 3 : 2. The fulcrum is placed at one

third in the first ring, and at one half in the eighth, ninth, and tenth. The pleurae, flat

as far as the approximate fulcrum,^ thence slightly bent down, and inclining backwards.

1 Within the crust, on the cast, they show strongly the glandular ? depressions opposite the eye, as in

Bumastus Barriensis, but not so large. These impressions are as yet very problematical. Can they be

muscular attachments ? I think not.

2 The striae are coarsely imbricato-striate, as in Barriensis. They are parallel in front with the

anterior edge, and behind with the posterior edge ; in the middle, nearly direct across.

3 When the axis is broad, the fulcrum must be always approximate (for mechanical reasons connected

with the rolling up), except in very flat Trilobites.
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The tail is convex, but not uniformly so, the anterior part and the line of the axis

generally being rather flattened. Thence, towards the margin, it is bent down abruptly.

The breadth of the tail exceeds the length by about one half the latter ; the posterior

margin is a semicircle, and the anterior a shghtly wavy line (PI. XXX, fig. 7), on which

the broad axis is marked out by shallow indentations, and the angle at which the facet

starts a very obtuse one, so that the angles of the tail are scarcely more truncated

than in the "Barr Trilobite." There are but shght indications of very shallow axal

furrows, but the anterior lateral furrow of the tail beneath the fulcrum is quite distinct.

The fascia is slightly convex, and has coarse striae ; it is very narrow. The inner surface

of the tail rough, with small points or tubercles.

Locality.—Caradoc or Bala Limestone, at Grug and Birds Hill, close to Llandeilo.

(Mus. P. Geol. and Mr. Lee.) Chair of Kildare (Mr. Wyatt-Edgell's Cabinet).

Bumastus follows next in order of affinity; for though itz^mo.^"^ Edillanus and

lUcenopsis are in the trilobed group, they are so diflFerent structurally, on account of the

position of the eye, that we may well believe they will form distinct genera by-and-bye.

I shall not follow, therefore, the order of the numbers, but place the above-named two

sub-genera last. And we now come to the highest, if not the most typical' lUani,

\\z. the Upper Silurian forms of Bumastus, distinguished by the great soHdity and fine

sculpture of the shell or crust, the convexity of the body, the full number of body-

rings, largely developed eyes, &c. In this group the trilobation of the tail, all but lost in

some of those above described, is altogether absent, and that of the thorax nearly so.

Subgenus 5.

—

Bumastus, Murch., 1837.

Ili,.exus (Bumastus) Barriensis, Murchison. PI. XXVII, figs. 1— 5.

"A new species of Trilobite," F. Jukes. Ann. Mag. Nat. Hist., vol. ii, p. 42, figs. 8, 9,

10, 1829. "Probably Isotelus," J. Be C. Sowerby,

ib. p. 45. Silliman, Amer. Journ. of Science, vol.

xxiii, i, p. 203, 1833.

Bumastus Barriensis, Murchison. Sil. Sjst. (description, but not figures), p. 656,

pi. vi bis, 1839.

— — Emmerich. Dissert., p. 33, 1839.

NiLEUs? (Bumastus) Barriensis, Burmeister. Org. Tril., p. 120, 1843. Ib., Ray

edition, p. 104, 1846.

^ The highest and lowest forms of a group are not typical : there is in most natural groups a central

form combining all the chief characters. At least that is my idea of type. Asaphus is typical of the

Aaaphidce ; it is not the highest form. Acaste is the typical Phacops ; and so forth.
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BumastusBarriensis,^^/. G. R. New York, p. 102, No. 10, fig. 4; No. 19, fig. 3, 1843.

— — Id. Pal.NewYork.vol. ii, p.302,pl.lxvi,fig8. I— 15, 18.52.

Ill^nus — Id. 18th Rep. State Cabinet (Dec. 1864); possibly also 7/.

imperator, id.

— — Salter. Decades Geol. Surv., No. 2, pi. iii (excl. fig. 2), and

pi. iv (excl.figs. 9— 11), 1849.

— — Id. Siluria, 2nd ed., p. 123, Fos?. J 6, fig. 2 (not plate), 1859.

[NiLEtis GLOMERiNUSjDaZ. Arsberatt., p. 136,1828; Hisinger; Leth. Suec, p. 16, 1837]?

Jl. [Bu.) magnus, squamoso-striatus, 6-mcialis, obtuse ovafus, valde convexus nec gihbus,

capite semicirculato, caudd transversa. Caput ohtusum sub-truncatum, marginibus obtusissimis,

sulcis axalibus brevibus valde convergentibus. Oculi longi hand dejlexi, pidvillo longo

fulti, sulco laio pro/undo circumdati. Anguli obtusi. Cauda transversa, semicirculata,

convexa.

This far-famed and common Trilobite has many claims to distinction. Of great

actual bulk, for it is remarkably convex; and of no mean linear dimensions, being

often nearly 6 inches in length by 3j in breadth ; with the remarkable even contour which

induced Sir Roderick to maintain its claims to generic distinction ; with a definite geological

horizon, the Lower Wenlock, and with a range from New York to Sweden,— the species,

which is a peculiarly abundant one, is perhaps as good an Upper Silurian type as can be

pointed out. And the beauty of the specimens, the finest known of which are, I believe,

figured on our plate, renders //. Barriensis a general favourite. The largest perfect individual

extant is in the cabinet of Miss Jukes, of Birmingham; and as it was carefully figured sixteen

years ago in the Decades of the Survey, we have been contented to copy that figure, im-

proving it from a good cast. This specimen is 4f inches long by 3 inches 4 lines broad

at the head. But our fig. \a, from the Museum of Practical Geology, indicates a yet

larger size,—it must have been nearly 6 inches in extreme measurement.

It may as well, however, be here stated, that the name Barriensis, though evidently

intended by Sir R. Murchison for the well-known " Barr Trilobite," was applied by him-

self, and subsequently by many different authors, to another and a very distinct species.

The figures given in the ' Silurian System ' represent a fossil which I had already

distinguished by the name //. pomatia, before I received Prof. Hall's last paper on the

fossils of the Niagara group from theWestern States. It would be wrong in principle to apply

the name intended to designate the common Woolhope Limestone species to another fossil,

because that one happened to be figured (in mistake) by its author ; and I think I shall

have the consent of all palaeontologists to keep Murchison 's well-known name for the

" Barr Trilobite," while Prof. Hall has furnished us with a name for the Dudley one,

viz., //. insignis {II. pomatia of our Plate). I subjoin comparative figures of the three

Upper Silurian species of this section of the genus, that the distinctive characters may be

better appreciated.

From the lllanits insignis, next described, and usually confounded with our fossil,

]l. Barriensis is at once distinguished by the more depressed shape, the head being regularly
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and gently convex and obtusely margined, while that of //. instants is pyramidal and the

margin recurved. The latter species is abundant in North America, as described by

Hall ; and I do not know^ if the huge imperator, lately described as a distinct species

by that author (Reports, Dec, 1864), be different or not. It may be, for aught in the

description, a giant form of this large species.

It will be perceived that these three species diflFer in form and sculpture. //.

Barriensis is depressed in the front view (fig. 53), and has coarse squamate striae in

front. //. insignis (fig. 52), more elevated, and with a deep pit where the obscure

glabellar furrows end, has very fine ornamental striae. //. carinatm (fig. 53), the most

gibbous of all in a front view, has the axal pits like //. insignis, and the coarse striae,

less universal than in //. Barriensis.

British Upper Silurian Ill^ni of the Section Bumastus.

Tig. 51. Tig. 52. Fig. 53.

H. carinatus, Salter. 11. insignis, Hall. II. Barriensis, Murch.

Wenlock Limestone, Malvern; The common Dudley fossil. Very common in the Woolhope Beds

a rare species. usually called I. Barriensis. and Wenlock Shale.

//. Barriensis is broad-oval, with blunt extremities and arched sides. The head mea-

sures very nearly an inch and a half long, and is therefore rather less than a third of the

whole length. The tail is exactly as long as the head,—the body (of 10 arched rings)

occupying one inch ten lines, and being therefore longer than either. The trilobation is

extremely faint, and the breadth of the axis as great proportionally as in Homalonotus.

The fulcra] point nearly coincides with the faint axal line (it can scarcely be called a

furrow). However, the axal furrows are strongly marked out for a short distance in

the head ; and we may now describe that portion.

Head forming nearly a quarter of a sphere, and not more pointed in the young

than in the old state, the front being obtuse in all ages, and more flattened anteriorly and

on the sides than a true semicircle. It is depressed, the vertical height being only half the

width ; and the convexity being spread over the whole surface, the view of the front edge

(woodcut 53) presents a semicircular outline instead of a subpyramidal one. The edge is

blunt and convex all round, not at all recurved. The axal furrows converge very strongly



206 SILURIAN TRILOBITES.

above the large eyes, which, in Miss Jukes' specimen, are 2\ inches apart, measuring to their

outer edges. The furrows terminate above the eye (but only on the inner surface of the crust)

in oval depressed spaces, the nature ofwhich is not yet known, but which probably represent a

pair of the curious glands (?) described under the genus P^aco/;-? (see under F. caudatus, p. 52).

Beneath the eye, a strong rounded fold or long cushion {puhillus) of the crust supports that

organ (the fold is not seen in young specimens), and this cushion is subtended by a deep

furrow, that encircles the whole of the lentiferous surface of the eye. The latter is much

curved, and quite smooth, and has a thick cornea. The encircUng furrow ends in front in a

broad deep depression (PI. XXVII, fig. 16) which indents the head deeply just at the origin

of the facial suture above the eye ; the suture from thence curves boldly S-fashion out to

the margin, which it cuts on a line level with the outer edge of the eye. Beneath the eye,

the suture again turns sharply outwards, cutting the posterior margin in the same vertical

line. The eye-lobe {palpehra, Dalman) is very convex and inclines downwards. The inferior

fold or eyelid, if so it may be called, is deeply punctate in our specimen, but without any

of the wavy lines which cover other parts of the head. (Decade 2, Geol. Survey.) The

cheek, outside the eye, is tumid, and the angle quite blunt. The neck-furrow is always

obscure in the species of this genus. The whole head is covered with the peculiar

squamous lineation characteristic of the family Asaphida ; its peculiarities are more

particularly described below.

The epistome beneath the head is broad, and very strongly striated transversely by

sharp squamous striae. (See Decade 2, Geol. Survey, pi. iv, fig. 7.) We have omitted

to figure it again in our plate. The rostral shield is very distinct, and often found separate

in this and other species of IIIanus ; it is a transverse piece, long-oval in shape in our fossil

(many of the species have it rhomboidal) and with pointed ends ; the rostral suture is very

distinct, and the sutures that separate it from the side-pieces equally so. The labrum

should be looked for. It is strange it should not be yet known in collections.

Thorax of 10 segments, arched forward, especially the front ones, and having the

three lobes just indicated by a very sligjit furrow where the fulcrum is placed, the sub-

fusiform axis occupying more than two thirds the entire width of the thorax. The fulcrum

is, of course, far outwards ; and is formed by a short forward bend of each pleura, which

then continues in the general direction, is sharpened anteriorly for rolling, and curves

forward at its blunt end ; the foremost pleurae are rapidly shortened, the whole of the

lateral portions of the great head projecting beyond them (fig. 2).

Tail, in the young state, transverse broad-oval ; and in the adult not much more

than a semicircle. The upper corners are truncated, the facet strong. There are no

indications at all of the axal lobe, and the whole tail is regularly and gently convex

from side to side, and from front to back ; and is not nearly so hemispherical as in the

next species. The incurved portion (caudal fascia) is broad and not so convex as in

the next species, //. insi(/nis. It is, however, remote from the inner surface of the crust,

leaving a hollow channel, which is conspicuous enough in broken specimens.
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The general sculpture of the surface is coarse, and is arranged thus : on the head

it lies transversely, and is very strong along the front margin ; in old specimens (fig. 2) it

appears quite squamous there. For half the length of the head it follows the direction of

the front margin (woodcut, fig. 53), and is then met rather abruptly, above the level of the

eye, by the more direct and fainter lines of the middle portion, and here the hues inosculate.

Behind, the head shows somewhat finer hues, and a central tubercle some way up (see fig.

la). Among the coarse striae are abundant puncta, wide and strong, the marks, probably,

of the bases of short pile or stiff hairs. Similar lines, mixed with puncta, run trans-

versely across the whole thorax, parallel to the course of the rings
;
both, however, vanish

about the fulcral points. The puncta are not closely placed on the caudal shield.

British Localities.—May Hill Sandstone, Malverns (M. P. G.)
;
Purple shales, Onny

River, Shropshire (Mr. Wyatt-Edgell's Cabinet). Woolhope ? Grits of Bogmine, Shelve,

Shropshire, rare (M. P. G.). Woolhope Limestone of Woolhope, Herefordshire (abun-

dant)
;
Hay Head, Barr, Staffordshire ; Malvern Tunnel (abundant) ; Wenlock Shale of

Rushall Canal, near Wallsall (the late Mr. Mushen's Coll.). Wenlock Rocks of Llandeilo
;

Llandovery; Carmarthen
; &c., as far as Freshwater, Pembrokeshire (M. P. G.).

Foreign.—Niagara Limestone, New York, Wisconsin, &c.

Ill^nus (BuMASTUs) iNSiGNis, Hall. {11. pomatia, on plate) PI. XXVH, figs. 6, 7.

Ill^nus Bakeiensis (in part), Murchison. Sil. Syst., p. 656, pi. vii bis, fig. 3 ;
pi. xiv,

fig. 7, 1839.

— — Hall. Geol. Rep., New York, p. 102, No. 10, fig. 4 ; No.

IP, fig. 3? 1843.

— — Salter. Decades Geol. Survey, No. 2 (pi. iii, fig. 2
;

pi. iv,

figs. 9—1 1 only) ; Siluria, 2ud ed., pi. xvii, fig. 9—11. 1859.

II. INSIGNIS, Ball. 18th Report on the New York State Cabinet for 1865 (printed in

advance, Dec. 1864).

//. modicus, 3-4 uncialis, capite paraholico, caudd hemispharicd. Caput gihhomm

antice ovatum, margine refiexo ; sulcis axalihus pnimum convergentibus, dein longe divari-

catis et in foveas angustas desinentibus. Oculi humiles dejlecui, pulvillo nullo fulti. Anguli

obtusi. Cauda subhemispharica, tam longa quaiu lata fere, margine acuto. Superficies,

caput pracipue, lineis creberrimis.

As above noted, this fine species has all along been confounded with the //. Barriensis,

from which it differs in every particular. More convex, with obhquely placed eyes,

which have no fold beneath them—deep pits [fovea) at the end of the axal furrows in

front of the eyes—a close hneation of the surface ; and above all, a highly convex tail-

piece, which is subhemispherical and nearly as long as broad,—these are characters which

distinguish the species, at a glance, from the much more common II. Barriensis.

It is not nearly so large a fossil as the last, probably never more than 4 inches, but
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with head and tail so very convex, that when extended only a small portion of the former

is seen in a vertical view ; while the whole length of the thorax, when not rolled up, is

two thirds that of the tail. The pointed or rather parabolic head, when viewed directly in

its full measure, is 18 lines long, by 22 broad, and the depth 11 lines (much deeper, there-

fore, than in //. Barriensis). Of this breadth the glabella, which is strongly marked

only in the cast, occupies 14 lines at the base; thence the furrows quickly

converge forward to the deep kidney-shaped depression (or gland) above the eye,

and thence again diverge to the curious pits ^ near the front of the head. The gla-

bella is most gibbous on the vertex, but is not carinate as in the next species.

Prom the axal furrows the eye-lobe descends rather rapidly to the depressed long

lunate eye, which is subtended by a furrow, but by no raised fold of the crust, as in

//. Barriensis ; nor does this furrow terminate forward in a deep wide depression, as in

the larger species. The eye is placed at less than half its length from its margin ; the

facial suture turns sharply out beneath, but cuts the margin under the eye, not beyond it.

Above the eye it bends strongly out, and reaches the margin on a line outside the eye.

The whole surface is covered by a close sharp lineation which follows the head-margin,

and becomes coarse only on the free cheeks, where the puncta are also very strong.

The angles are blunt, but rectangular.

The labriim (figured from a Brit. Museum specimen) is very perfectly preserved. It is

wide, triangular, half as wide again as long, straight along the expanded base of

attachment, and with nearly straight sides, forming thus a right-angled triangle with a

rather acute apex. Its centre is very gibbous, and the convexity declines steeply to

the sides, where a broad lateral depression, continuous with the marginal furrow, separates

a thickened recurved rim all round : this is broadest on the sides. A pair of compressed

tubercles occurs at the lower third : they are transverse-ovate, and more than their

own diameter apart. The surface is covered with squamous lines (like those on the

body and head) curved strongly, and interlined, like the body-sculpture, with short lines.

The thorax-rings, regularly arched, are each convex from back to front, and have the

axal line coincident with the fulcrum. The pleurae curve forward, and are thickened on the

hinder edge, and striated along the facets.

The tail, 18 lines long and 21 broad, is all but hemispheric in contour, and most

convex at the hinder two thirds. It has hneations mixed with puncta in front, and all

the hinder part is covered with punctations only. The edge of the tail is acute, not

really recurved, but not at all rounded downwards. The incurved caudal fascia is not

broad, but very convex beneath, and is covered closely with granular elevated striae.

This fascia is continued of the same breadth beneath the pleurae, as in all Trilobites

;

and a young specimen in Mr. E. HoUier's cabinet shows that it occupies half the

breadth of the pleurae, a very common proportion in the Asaphidee.

' These pits represent what are frequently seen in Calymme, Trinucleus, and other genera ; they are

points of attachment for the alee of the labrum.
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Young specimens present nearly the same proportions, but the tail is somewhat shorter

and the form less convex.

Localities.—Wenlock Limestone of Dudley, and the Malvern Hills, frequent. It is

probably common enough in the Wenlock of other places ; but I avoid quoting localities

which may belong to //. Barriensis.

Foreign.—Niagara Limestone of Illinois and Wisconsin.

[Illanus orbicaudatus, BiUings {' Catal. Sil. Foss. Anticosti,' 1866, p. 27), is a

Bumastus so like this that I do not see readily how to distinguish it. It is a Caradoc

and Llandovery form, in the Island of Anticosti ; but several of our fossils immigrated

from the far west in Silurian times ; and this may be one of the colonists.]

Ill^nus (Bumastus) carinatus, n. sp. PI. XXVII, figs. 8, 9.

[Compare with the kindred species, II. armatus, Hall}'\

Fig. 54.

//. {B.) modicus 2

—

S-uncialis ; capite rotundato gihbo carinato, angulis brevispinosis.

Caputgibbosim antice rotundatum, margine acuto nec recurvo, vertice gibbo carinato ; sidcis

axalibus primmn convergentibus, dein lente divaricatis et in foveas desinentibus. Oculi

parvi, pulvillo tumido instructi. Anguli in spinas crassas tracti, qua breves sunt et

striates. [Cauda forsan transversa^

This remarkable species, of which we only have two fragments in the Museum of

Pract. Geology, and another in Mr. Edgell's fine collection, is one of the rarest of the

Wenlock Trilobites. It was detected by myself, after lying for years in the Museum of

Pract. Geol. as a variety only of //. Barriensis : a good instance of the desirability, in a

public collection, of preserving all the variations that occur, and not reducing the

number too greatly. The late Rev. Mr. Dyson, of Malvern,

found our specimens in the Winning's Quarry, Malvern. It is

closely allied to an American form lately described by Prof.

Hall, referred to above ; and it may possibly be identical, but

differs in the facial suture, and in the proportions. Por points

of difference from British species, see pp. 204—207.

Comparing our specimens, such as they are, with Prof.

Hall's smaller species, I find the following differences, that

make me hesitate to unite them. Ours is more gibbous on the

vertex, has much smaller eyes, set on a more protuberant

cushion ; and the facial suture in front of them cuts the

margin in advance of the eye—not at right angles to it. Prof.

Hall's description is, as usual, far too short and general ; he gives no note of the

Illmnus (Bum.) armatus. Hall.

Niagara group, Wisconsin.

1 18tli Report New York State Cabinet, printed in advance, Dec, 1864 (see description oill. Barriensis).

27
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sculpture, of the front margin, the depth or shallowness of the axal fuiTOw : nor any

characters, other than length and breadth, of the pygidiura. StiU the two species

must be very near indeed. And both are remarkable among the Bumasti, for spinous

head-angles, a character which we do not know in more than a few instances, even

among the typical lllani.

Locality.—Wenlock Limestone, Winnings Quarry, Malvern. (Museum Practical

Geol., and the late Mr. H. Wyatt-Edgell's Cabinet.)

iLL^iNUS (BUxMASTUS) Maccallumi, u. sp. PI. XXVIII, fig. 1. PI. XXX, figs. 2, 3.

//. [B) 2 uncias longm, capite obtuso, lunato, caudd suhtrigond. Caput gibboswn,

oculis majoribus. Thorax subtrilobus. Cauda parabolica, subtrigona fere, lavis : axis ejus

laius, ad marginem curvum tantum conspicuus ; latera fulcro valde prominente, axe

proximo, IcBvia, nisi sulco superno profundiore distincta. Fascia caudalis angusta,

A few specimens only of this new species have occurred to the Geological Surveyors

in the course of their work at Girvan, Ayrshire ; and one or two, more complete, are

in Prof. Thomson's cabinet. One of his specimens (PI. XXX, fig. 3) shows nearly all

the body-rings and part of the head. Prom these we learn that the head was so convex

as to be almost hemispherical and blunt-edged, while the tail is very little gibbous, and

is pointed—an unusual character.

The head seems to have been transverse, lunate ; most gibbous in front, Avith large

eyes proportionally, though they are somewhat less than in //. Barriensis, and placed

rather further back. The glabella-furrows curve quite round the eyes in front—incurved

and then recurved, as in the larger species. The central punctum on the vertex is

strong, and a ridge runs from it ; but the head is not otherwise at all keeled. Our

figure looks a little as if it were so.

Thorax of ten ? very much arched rings, which show a very broad axis, as usual in

the sub-genus, but a more decided axal furrow than in our two Wenlock species. The

pleurae are short ; their apices rounded, and curved forward.

The tail is very regularly but not highly convex—a long half-oval. It is one inch

long, and as broad at its upper curved margin, which shows distinctly the axal points,

distant from each other fully three fifths of the width of the tail, and deeply indented.

These are, however, not continued in anywise as furrows down the tail itself. Almost

immediately beyond these points the front margin rises abruptly to the prominent

fulcrum, and from thence descends to the contracted outer and upper angles ; a sharply

marked facet is still further defined by the subtending upper furrow, more strongly

indented in this than in any other Bumastus known.

The surface of the tail is convex, somewhat gibbous down the central line, and tliis is

not due, except in part, to pressure in the arenaceous rock. From this central line the
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sides slope evenly away to the slightly recurved margin, within which the broken speci-

men shows the narrow internal fascia.

Locality.—Llandovery Sandstone (Lower Llandovery Rock) of Mullock, Girvan,

Ayrshire ; a locality first described by Murchison, and well searched by the per-

severing collector, the late Alexander MacCallum (see ' Quart. Geol. Journal,' vol. vii,

1851, p. 170), who discovered most of the species in his own district. Illcenus Thomsoni,

Trinudeus concentricus, and Atrypa hemisphcerica occur in the same deposit of hard

yellow sandstone and grit, but no Pentameri, such as are found in the overlying " May

Hill Sandstone" of Saugh Hill.

Sub-yenus 6.

—

Ectill^nus, Salter, 1866.

Ill^nus (EcTiLLiENUs) PEROVALis, Murchison. PI. XXVI, figs. 5—8.

Ill^nus PEROVALIS, Murckison. Sil. Syst., p. 661, pi. xxlii, fig. 7, 1839.

— — Salter. Siluria, 1st ed., pi. iv, figs. 13, 14, 1854. 2ud ed.,

pi. iv, figs. 13, 14, 1859.

— — Id. Morris" Catal., 2nd ed., p. 110, 1854.

— — Id. Catal. Mus. P. Geol., p. 5, 1865.

— — Id. Mem. Geol. Surv. iii, p. 256, 1866.

//. {Edill.) late ovatus, obtusus, depressus, 2^ uncias longus, 2 uncias fere latus ; capite

semicirculato, quam cauda minore, sed thorace brevi pauUo longiore; oculis anticis submargi-

nalibus. Caputglabella angustd, haud tertias latitudinis ejus efficiente, sulcis awalibus brevibus

redis. Oculi {?) suturaque facialis omnino atitici submarginales ; anguli obtusi. Thorax bene

trilobus, axe angusto subfusiformi, pleuris angustiori. Fleurce ad fulcrum (circiter tertias

posito) plana, deinfracta, subrecta, apicibus obliquis. Cauda viargine antico siibrecto,

axe brevi conico. Fascia angustior, subconcava.

This remarkable species, certainly the type of a very distinct sub-genus (probably a

new genus), was first obtained by Sir R. I. Murchison from the lower part of the Llandeilo

formation, in the Shelve country, west of the Stiper Stones. In the 3rd vol. of the Memoirs

of the Survey, I have inadvertently included it in the Arenig group, but wrongly so : see

above, p. 182. This I learned by a visit to St. David's, where Mr. Hicks, Mr. Lightbocly,

and myself obtained a good specimen from the lower part of the true Llandeilo rocks at

Abereiddy Bay, near Llanrian (fig. 8) ; and Mr. Thos. M'K. Hughes, of the Geological

Survey, had some time previously obtained a similar specimen (fig. 7). These are larg^i-

than Murchison's specimens in the Geological Society's collection, and show more clearly

what must be the true position of the eye, if there be one. With this Trilobite is found,

but rarely, the double Graptolite Bidymograpsus Murchisona, so that its place in the

series is unquestionable, for the Graptolite just mentioned is a typical Llandeilo fossil.

We still want to know more about the head of this species, probably not a rare one
;

and the small free cheek has not yet been found. It must have been quite narrow
;
very
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probably it is soldered to the head, and in that case the eye (indicated by a notch at

a, fig. 8) may be absent, and the species a blind one. Collectors should search for the

species in its original locality, between Corndon Hill and Hope Mill, Shelve, Shropshire.

A broad-oval species, two and a half inches long by two inches broad, of which length

the semicircular head is rather longer than the thorax, and shorter than the semicircular tail.

The axis is well marked out and narrow in the thorax
;
very slightly so in the head and

tail. The semicircular head, with bluntish angles, is very slightly convex, but regularly so
;

and has short axal-furrows reaching a third up and nearly straight, marking out a glabella

so narrow as not to be nearly a third of the whole width. The facial suture is all but

marginal, and must cut the exterior edge about half-way up ; while the place of the eye,

indicated by a notch (the eye has not been found), is fully two thirds up the head. The

free cheek, therefore, as before said, must be very small, narrow, and triangular.

Thorax well lobed, the axal furrows sharp, the axis subfusiform, narrower, but not

greatly so, than the nearly direct pleurae, which are flat as far as the fulcrum : this

is placed about one third out, and nearly equally distant in all the rings. The outer

portions of the pleurae are neither recurved nor deflexed, but run straight out ; and

they are oblique at the tips.

Tail semicircular, the front edge straight or a little arched, with a very short narrow

conic axis, which indents about one fourth of the length of the tail. The upper angles of

the tail are very slightly truncated, and obliquely so. The surface is regularly and only

slightly convex. The fascia—seen best in Mr. Lightbody's specimen (fig. 8) and in

Sir Roderick Murchison's specimen (fig. 5)—is moderately broad, and of tolerably

equal width all round.

Localities.—Llandeilo Flags proper (lower portion) ; near Hope Mill, north of the

Corndon Mountain, Shropshire (Mus. Geol. Soc, figs. 5, 6). Near Llanrian, Abereiddy

Bay, Pembrokeshire, (Mus. P. Geology, fig. 7, collected by Mr. Hughes ; fig. 8, in Mr.

Hicks' Cabinet).

Sub-genus (?) 7

—

Ill^engpsis, Salter, 1865.

I can hardly believe this to be less than a generic group ; but prefer to keep it with

Illcenus for the present, as the Canadian sub-genus Hydrolanus so much tends to

connect it with the more ordinary forms. But while the anterior eye resembles Ectillanus

just described, the complete axal furrows show a tendency towards Bronteus, and the

grooved and pointed pleurae link it more with the ordinary forms of the Asaphida than

is exhibited in any other of the Illanus group. Perhaps Psilocephalus is the nearest

genus we can compare it with. And it is instructive to observe that Fsilocophalus preceded

IllcBnopsis in point of time ; and Illcsnopsis and Hydrolcenus, with complete furrows and

forward eyes, preceded Ectillanus ; and so far as I am aware, this latter sub-genus was

rather an earlier one than lllcenus proper. The group closed with the highest and
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most perfect form Bumastus, in which the characters of the group may be said to

culminate. As only one species is known, it is desirable to unite the generic and

specific characters in description.

Ill^nopsis Thomsoni, Salter. PI. XX, fig. 1.

Ill^nopsis Thomsoni, Salter. Mem. Geol. Survey, vol. iii, pi. II b, figs. 1,2,

pp. 2.56, 316 (not of the May Hill, or Upper Llandovery

list in p. 360, which is a misprint for Illanus Thom-

soni), 1866.

II. modicus, vix 2 uncias longus, 1^ latus, ovatus ; capite convexo obtuso, sulcis

conspicuis; ocuUs anticis. Caput semicirculatum, convexissimum. Glabella urceolata, genis

multo latior, sulcis axalibus profundis superne divaricatis et ad marginem deductis. Oculi

parvi antici, marginales, angulo glabella insidentes. Pleura cuspidata, sulcata. Cauda

{lime speciei haud dubie referta), semicirculata, axe longo distincto ; sulco svperno conspicuo.

Fascia angusta, axem attingens.

I have shortly described this form as "ovate, the head very convex, with widely

divergent axal furrows reaching to the front
;

technically, the axal furrows are complete.

Fixed cheeks large; free cheeks small and anterior; the eye placed close to the front

margin ; facial suture ending on the outer margin
;
pleurae pointed, grooved." [Tail

margined, and with complete axis.] See ' Mem. Geol. Surv.,' vol. iii, 1866.

Head semicircular, very convex ; rather more so in front, but not gibbous. The

glabella, much wider than the cheeks, is marked out by two strong deep furrows, parallel

below, but curving out so much above as to give a sbeaf-like look to the glabella. The

axal furrows continue quite to the front edge, as strong as at the base ; and at the front

they overhang the small eye, which is close to them. The eye-lobe is not raised. The

eye is placed in a rather deep notch, and so close to. the front margin that the free cheek

(separable, certainly, for it is absent) must have been quite minute and the facial suture

all but marginal. Below, the wide fixed cheeks have rather a strong neck-furrow,

which does not, however, extend beneath the glabella at all.

Of the thorax we have only the two upper pleurae, but these are characteristic. Much

shorter than the width of the cheek, they present a triangular-pointed outline, the tips

being acute and a little curved forwards ; a strong oblique groove traverses most part of

their length.

The tail found with this head can hardly belong to any other species. It is semi-

circular, with very slightly truncated front angles ; and has the axis distinct for fully

four-fifths the length of the tail, and marked sharply out all round (another reason for

regarding Illanopsis as a genus intermediate between Blanus and Asaphus or its allies).

The axis is narrow, rather more than a fourth the whole width of the tail, and with the

first ring strongly marked out, at least in the cast. The sides are smooth, except the
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rather strong upper furrow. The fascia complete, narrow, and equal all round. I know

no fossil that can be a very close ally of this, unless it be the Illcenus conifrons of

Billings, figured by that able palgeontologist from the Trenton group of Canada. Perhaps,

as suggested by me in the * Survey Memoirs,' vol. iii, //. conifrons may be of this

genus ; but it differs in so many respects that I have even ventured to constitute it a

(Ustinct sub-genus. II. clavifrons^ Billings, and also //. arcturus, Hall, from the Lower

Silurian rocks of New York and Canada, have the eye forward, but not nearly so much

so as ours. I beg to dedicate the species to my accomplished friend and fellow-worker

Prof. Wyville Thomson, whose help to me, both as a thorough naturalist and the owner

of a choice cabinet, is invaluable.

Locality.—Arenig Rocks; Ritton Castle Mine Works, near Bogmine, Shelve, Shrop-

shire (Mus. P. Geology) ; in a lead-coloured soft shale (not slate), which abounds in well

preserved and rare fossils.

More profitable ground to work than this locality I hardly know in Britain. Two

species of jEglina, the rare Trinucleus Murchisoni, Agnostus Morei, an undescribed

Asaphus or Ogygia, and a new Cheirurus, are found there. With them occur the Twin-

graptolites of two species ; the characteristic Oholella plumbea ; bivalve Shells ; a Theca

;

two species of Orthoceras ; Bellerophon, &c. This and the neighbouring mine-work of

Cefn Gwynlle are the best localities for well preserved fossils in the Arenig or Skiddaw

group ; and it was by finding fossils there that I was enabled to establish the existence in

1857 of a distinct fauna for this formation, which had been previously named by Prof.

Sedgwick. It is a more extensive group than the Llandeilo proper, and has its repre-

sentative abroad in the fossil-bearing slates of Brittany (Angers, &c.), so celebrated for

their great Trilobites. The fossiliferous Lower Silurian schists of Oporto are probably

of the same age. Collectors of Trilobites may therefore expect to find in the lead-

bearing rocks of the Shropshire district some of the curious Trilobites described by De

Verneuil, Sharpe, Rouault, and Barrande,—such as P/aco^ana Zippei and PI. Tournemini.

I think I shall be doing good service to our science by pointing out where a rich

harvest of new forms may be expected, and I hope our friends will send me (for exami-

nation at least) some of the first-fruits.

The shales and sandstones west of the Stiper Stones ; the slates under the Arenig

and Cader Idris porphyries ; those of Ty-obry in the pleasant Tremadoc district ; the

lower and larger half of the Skiddaw Slate ; and the prolific vertical shales of White-

sand Bay and Ramsey Island, St. David's, should all be thoroughly worked by those who

wish to add new forms to our Trilobitic faunae.

I take this opportunity also to include in the Arenig formation the puzzling Budleigh

Salterton pebble-bed. In former pages of this work it was provisionally referred to the

Llandeilo rocks. This pebble-bed (the record of vanished rocks hard by in the old

time) and the qunrtz-rocks of Gorran Haven, S. Cornwall (which are relics of the
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same old land) will be worth searching for the fossils of the ' Arenig or Skiddaw group,

for many years to come.

Tlltpnus Bowmanni ?

(II. latus, M'Coy : Peeblesshire).

Fig. .56.

To finish the description of this large genus, I may add figures of one or two doubtful

forms, respecting which some information is desirable. Two of them are referred to

at p. 180.

Y\g. 55 represents the original specimen of Prof.

M'Coy's lUcenus latus, from the Wrae limestone of Peebles-

shire. I regard it as only a pressed and shortened head

of //. Bomnanni, altered by cleavage action so as to de-

stroy the proportions. The glabella-furrows, however, are

rather shorter than usual; and unless we had the body

and tail, it would be difficult to prove it to be that species.

Locality. Bala Limestone ; Wrae quarry, Peeblesshire.

Pig. 56 is a figure of the species found in the true Llandeilo Limestone of Knock-

dolian, Ayrshire. I should have little hesitation in describing it as //. crassicauda,

which I have before said, p. 193, has never certainly yet

occurred in Britain ; but the greatly truncated angles of the tail

are sufficient to make me for the present quote it with doubt.

The shape of the tail is identical with that figured by Dr.

Volborth as the common Russian species, and the caudal fascia

is of a like breadth : it is very much broader than any British

species with which it can be compared, except /. Portlockii,

pi. xxvi, fig. 3 ; but the less breadth of the axis, and the

more remote fulcrum, as compared with that Caradoc species, are characters in which

it resembles //. crassicauda, which comes from Llandeilo rocks.

Pig. 57 is a small imperfect head of a Bumastus from the Bala (or Hirnant?) Lime-

stone near Chirk. It is a solitary specimen, and only shows enough to

prevent our identifying it with either of the four species of Bumastus

figured in our plates. The head is not at all carinate, as in Bumast.

Maccallumi, pi. xxx, nor are there any glabella-furrows visible. But this

may be because we have here the outside crust, which we do not know

in the Ayrshire species. It is worth figuring, to incite collectors

to search for it in its locality, a prolific spot, and one which contains many

rare fossils.

Locality. Upper Bala (or Hirnant) Limestone of Mynydd Fron Prys, near Chirl^

(presented to the Woodwardian Museum by the late Mr. Bowman in 1841).

Perhaps other portions of these species will arrive in time for

Appendix. Meantime we have their disjecta membra.

lUtenus crassicauda, Walil. ?

Llandeilo Limestone of Knock-

dolian, Ayrshire.

Fig. 57.

//. {Bumastus), sp.

Mynydd Fron Frys,

near Cliirk.

pr( lised
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We next take up the Bronteidce, a small group in Britain, but a very large one on

the Continent. They are closely allied to the Ogygides through Barrandia.

Yi.^\\.\~BItONTEIBM, Barrande, 1852.

If M. Barrande did not actually add the family termination to the name, he showed

clearly that Bronieus constituted a family group distinct from any other. Originally

confounded with AsapJius (or rather lUmius) by Brongniart, the generic rank of Bronteus

was perceived by Emmerich, and seized upon by the diligent Dr. Goldfuss, who named

the genus in 1839. The name Brontes had, indeed, been previously applied to one of the

Coleoptera, and it is against all rule to admit a double employ of the same name in

zoology. Yet Dr. Koninck's proposition to honour the Bonn Professor by the term

Goldius has met with no concurrence, and the original name is still preserved.

Dr. Beyrich, who described several of the species first, was the earliest to perceive the

necessity of subdividing the cumbrous genus. His view of its relations was not so clear,

for he endeavoured to unite it with the Cheiruridce, to which, indeed, as Barrande has

pointed out (and, indeed, he seems half inclined to follow the Dr.'s suggestion), the

analogies are close. The granulated eye, the short axis and radiated pleurae of the tail-

piece, no doubt suggested this comparison to the naturalist who was the first to accurately

describe both genera. But there is, I think, no real affinity between them.

The true relations of Bronteus are, as Prof. M'Coy perceived, with the Ogygince, but

it is through forms which were not accessible to Beyrich or Emmerich. I shall not

notice the fanciful and absurd division of the genus by Corda ; but follow Beyrich, as

Barrande has done, in arranging the species according to the number of segments

combined in the pygidium. This is not usually a part of much consequence in classi-

fication ; but by tracing the variation of the tail-piece in Bronteus, through Bronteopsis to

Barrandia, the relations of the group to Ogygia are clearly seen. Otherwise we should

really have had to look for its affinities to Cheirurus, as Beyrich has done. But the rostral

shield and ungrooved pleurae are as much characters of Illanus as they are of Cheirurus.

The granulated eye is found, it is true, in ^glina ; but it is very rare in the Asophida.

The shape and lobes of the glabella are much like those in Barrandia ; and, as before

said, the shortened tail-axis of the last genus points to the still shorter axis in Bronte-

opsis, and the almost obsolete one in Bronteus.

We may define the forms in this family as follows :

Broad oval, generally depressed, sometimes very convex, with nearly equal head and

tail portions ; liiieatcd (rarely granulated) all over. Glabella distinct and wide above, with

three luicqual lateral lobes and a broad large forehead-lobe ; a rostral shield
;
granular

eyes ; the facial suture ending on the posterior margin ; ten groovelcss pleurae. The tail

large, with greatly abbreviated axis and radiant pleurae.





PLATE XXV*.

(To aid Plate XVII.)

ARENIG ROCKS (LOWEST SILURIAN).

Figs. 1—4. Ogygia peltata, Salter. All natural size. From the vertical black

slates of Whitesand Bay, St. David's, Pembroke-

shire. (See Pp. 133—135, and 177.)

1. „ Intaglio of young S specimen. (Woodwardian Mus.,

Cambridge, case Gh.)

:2. ,, „ Very perfectly preserved ? form, showing the place of

the eye, facets of the pleurae, and the short inter-

lining furrows of the tail, which differ from 0.

scutatrix. (Same Museum.)

3. „ ,, Wide labrum, broken at the tip. (Cabinet of the late

H. Wyatt-Edgell, Esq.)

4. ,, Pull grown ? form (Woodwardian Museum, case G^.)

Pig. 5. ^MP^ buUina, Salter. Same Locality and Museum. P. 178.

All these specimens were collected by H. Hicks, Esq., M.D., St. David's.
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PLATE XXVI.

LOWER SILURIAN (LLANDEILO AND CARADOC).

Fig. 1 a, h. lllanus {III) Murchisoni, Salter. Front and side views of a very fine

specimen in Mr. J. E. Lee's collection ; from

Grug Quarry^ Bird's Hill,Llandeilo; in Caradoc

or Bala limestone. P. 201.

1 c, 1 d. „ „ Direct and front views of the head, same

specimen

.

Fig. 2. Illanus {Panderia) Lewisii, Salter. Nat. size and magnified. Moelydd,

Oswestry, in Caradoc rocks. (Cabinet of

Rev. D. Phillips Lewis, of Guilsfield.) P. 183.

Figs. 3, 4. Illcenus {III.) Portlockii, Salter. Caradoc schists of Desertcreat, Co.

Tyrone. (Portlock's originals, Museum P.

Geology.) P. 197.

F'igs. 5—8. Illanus {Eclillanus) perovalis, MvEcmsoji. Llandeilo rocks of Shrop-

shire and South Wales, P. 211.

5,6. „ „ Specimens figured in the ' Silurian System.' (Mu-

seum of the Geol. Society.) From near Shelve.

7. „ „ „ More fully grown specimen, without the head,

which is restored in outline from fig. 8.

Llanrian, near Abereiddy Bay, Pembrokeshire.

(Mus. P. Geol.)

8. „ „ „ Nearly perfect specimen, with head. We were

compelled only to outline the head, as the

plate was already finished ere this specimen

was found.) At a the place of the eye is

indicated. (Cabinets of Mr. Lightbody and

Dr. H. Hicks.)

i









PLATE XXVII.

WOOLHOPE AND WENLOCK ROCKS (UPPER SILURIAN).

Figs. 1— 5. IllcBnus {Bumastus) Barriensis, Murchison.

\ a,\ b. „ „ „ Direct and side views of the fine head

(Pp. 203—207.) figured in Decade 2, pi. iv, 'Mem.

Geol. Survey.' Woolhope. (Mus. P.

Geol.) It shows well the great glands

(or muscle-spots ?) over the eyes, and

the strong sculpture, even on the cast.

2, upper figure „ „ Large head, wanting the free cheeks.

Woolhope shales of Malvern Tunnel.

(Dr. Grindrod's Collection.)

2. lower figure „ ,, Miss Jukes' original specimen. From

Barr, Stafibrdshire. An unequalled

example, of which casts are in all

museums. Woolhope limestone.

3. „ „ Young specimen, front view, to show

flatness of head. (Dr. Grindrod's

Collection.) Malvern Tunnel.

4. „ „ „ Younger still. Woolhope. (Mus. P.

Geol.)

5. „ „ „ Side view of young head. (Dr. Grind-

rod.) Malvern Tunnel.

Pigs. 6, 7. Jllcenus {Bumast.) insignis. Hall {II. pomatia on plate).

6. „ „ „ Pig. 6 is Dr. Grindrod's exquisite speci-

(P. 207.) men from Ledbury, Herefordshire.

Wenlock limestone.

7- „ „ „ Labrura, from Dudley. (Gray's Col-

lection, British Museum.)

Figs. 8, 9. Illanus {Buntast.) carinatus, Salter. Prom the Wenlock limestone

(P. 209.) of Winnings Quarry, Malvern. (Pre-

sented to the ]\Ius. P. Geol. by the

late Rev. P. Dyson.)

8- „ Pree cheek, eye, and broken spinous

head-angle.

9- „ „ „ Upper view of head, showing carinated

form of same, and the axal puncta.
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PLATE XXVIII.

Fig. 1.

Figs. 2—4.

2.

3.

4.

Fig. 5.

Fig. 6.

Figs. 7—13
7.

8.

9.

10.

11.

12.

13.

Fig. 14.

MIDDLE SILURIAN (LLANDOVERY AND MAY HILL ROCKS).

lUanus [Bimastus) MaccaUumi, Salter. Mullock, Girvan, Ayrshire. (Mus.

P. Geol.) P. 210.

Illanus [Bysplams) TJiomsoni, Salter. P. 1 88.

„ „ „ Internal cast, the same figured by Murchi-

son, 'Quart. Geol. Journ.' From Mullock,

Girvan. (Mus. P. Geol., presented by

Sir Roderick I. Murchison.)

„ „ „ Tail of ditto. Same Locality and Museum.

„ „ ,, Obscure young specimen. Purple shales

(Tarannon shale) of Onny River, Shrop-

shire. (Mus. P. Geol.)

Illanus {B^/sjjIanus) amuhs, Salter. May Hill sandstone of Norbury.

(Mus. P. Geol.) P. 187.

lUamis [Bysplaniis) Bowmanni, Salter. Same Locality and Museum as

the last. P. 185.

lower SILURIAN (CARADOC).

Illanus [Bysplaniis) Bowmanni, Salter. P. 185.

„ „ „ Half-grown. Desertcreat, Tyrone. (Mus.

P. Geol.) Portlock's original.

„ „ , Young. Same Locality and Museum.

Young tail, very short. Shoals Hook,

near Haverfordwest. (Mus. P. Geol.)

„ „ Half-grown fine specimen from the Bala

slates of Llanwddyn, Montgomeryshire.

(Woodwardian Museum
;
M'Coy's figured

specimen of '//. centrotus!)

„ „ Variety, with longer and more connivent

head-furrows. (Mus. P. Geol.)

„ „ Outline of large head. Shoals Hook,

Pembrokeshire. (Mus. P. Geol.)

„ „ „ Young head. (Old Red ? conglomerates,

derived from the) Coniston or Bala lime-

stone, Troutbeck. The species shows

the attachment of the lower(mandibular?)

muscles. (Mus. Wyatt-Edgell.)

lllanus [III.) Bailyi, Salter. Dunabrattin Head, Waterford. In lime-

stone. (Mus. Irish Survey.) P. 192.
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PLATE XXIX.

LOWER SILURIAN (CARADOC).

Fig. 1 . Stygina ? Musheni, Salter. Boulder (probably of Caradoc), from the

(P. 174.) Drift, Biiildwas, Shropshire. (Brit. Mus.)

Figs. .2—6. lUanus {III.) Bosendergn,'EiCRWalb? From the Coniston or Bala lime-

(P. 199.) stone of Coniston and Troutbeck. (Except

fig. 5, which is Mr. Wyatt-Edgell's specimen,

all are in the Woodwardian Museum.) Figs.

2, 3, 4, are figured in Prof. Sedgwick's

' Synopsis,' and show the sculpture well.

Figs. 7—9. {lllcBms?) ocularis, Salter. 7, Side view of head; 8, head, nat.

(P. 198.) size ; 8 a, magnified ; 8 h, sculpture enlarged.

Caradoc or Bala limestone, Chair of

Kildare. (Mus. P. Geol.)

9. „ ,, ? A larger fragment of the side of the head,

probably the same species. Same Locality

and Museum.

Figs. 10— IG. ///. {lUanus) Davisii, Salter. Caradoc or Bala limestone.

(P. 194.)

10. „ ,, The finest known. Figured in the Wood-

wardian * Synopsis' by M'Coy and Salter.

(Woodw. Mus., Cambridge.)

11. „ „ Ordinary form at Rhiwlas, Bala. (Mus. P.

Geol.)

12,13. „ „ Restored figure, from Decade 2, Geol. Survey.

14. „ „ Epistome or rostral shield. (Mus. P. Geol.)

15- „ „ Side view. Same locality and cabinet.

16. „ „ Young tail, from Mr. Wyatt-Edgell's cabinet,

showing a nearly complete axis.
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PLATE XXX.

LLANDOVERY ROCKS (MIDDLE SILURIAN).

Fig. 1. Illams {Bumastus) Barriensis, Mtjrchison. A solitary specimen from

the Purple (Tarannon) shales of the

Onny River, Shropshire. (Mr. Wyatt-

Edgell's Cabinet.) P. 203.

Figs. 2, 3. ///. [Bumastus) Maccallumi, Salter. Prom the Llandovery (not the May

HUl) rocks of Girvan, Ayrshire. (See

also PI. XXVIII, fig. 1.) Pig. 2, tail,

full-grown ; 3, young specimen, dis-

membered. The free cheeks are yet

wanting; possibly they are spinose.

(Mus. Prof. Wyville Thomson.) P. 210.

Figs. 4, 5. {Bysplams) nexilis, Salter. Llandovery rocks of Drummuck, near

Girvan, Ayrshire. (Prof. Wyville Thom-

son's cabinet.) Figs. 4 and 5 show

the broad epistome, unlike that of

II. Bowmanni. (Mr. Wyatt-Edgell's

Cabinet.) Fig. 4 shows the fascia, which

is much bent in this species. P. 190.

Fig. 6. ///. {Bysplams) Bowmanni, Salter. Llandovery mudstone of Mullock,

Girvan, Ayr. (Cabinet of Prof. Wyville

Thomson.) P. 185.

Figs. 8, 10. ///. [Bysplanns) Thomsoni, Salter. Llandovery rock. P. 188.

8. Large intaglio in yellow sandstone, from

Mullock, near Girvan, Ayrshire. (Prof.

Wyville Thomson's cabinet.)

9. „ „ Side of head, showing eye and free cheek

(very rarely found). The Gas Works,

Haverfordwest. (Mr. Wyatt-Edgell's

Cabinet.)

10. „ „ Tail, from Mullock, Girvan, Ayrshire;

showing truncate angles. (Woodw.

Mus.)

lower SILURIAN.

Fig. 7. ///. (Ii/a:i)us) M/o-c/tisoni, Salter. Caradoc hmestone of Chair of Kildare,

Ireland. (Cabinet of Mr. Wyatt-

Edgell.) This should have been in

PI. XXVI. P. 201.
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Spirifera plicatella, var. globosa, Salter. PI. IX, figs. 7, 8.

Spieifer plicatellus, var. globosus, Salter. Mem. Geol. Surv., vol. ii, part i,

p. 382. 1848.

Spihifera plicatella, var. globosa, Lindstnm. Proceed. Roy. Acad. Sc. Stockholm,

1860, p. 158.

The shell of this variety is, according to ]\Ir. Salter, " about as wide, or a little wider

than long
;
hinge-line veiy short ; beaks approximate ; furrows none

;
very gibbous it

is the variety easily connected with Sjnrife?- radiatus, Sow. Indeed, there appears to be

little by which it can be distinguished from the true Sjpirifera radiata, except the greater

convexity or gibbosity of its valves and its finer striation. Two specimens measured

—

Length 20, breadth 26, depth 15 lines.

„ 15, „ 17, „ 13 „

Spirifera MarUini, de Vern., is easily distinguishable from Sp. glohosa by its less

transverse shape, and by its great depth and square-like appearance.

This variety is not rare in the Wenlock Limestone at Dudley ; and it occurs also in

the Island of Gothland.^

Spirifera bijugosa, M'Coy. PI. X, figs. 1—3.

Spirifer bijugosus, WCoy. Synopsis Sil. Fobs. Ireland, p. 36, pi. iii, fig. 23, 1846.

— — Salter. Explanation of Sheets 160, 161, 171, and 172, Geol

Surv. Ireland, p, 13, 1863.

Spec. Char. Rotundato-quadrate, wider than long, valves more or less gibbous

;

hinge-line as long as the width of the shell. Dorsal valve rather less deep than the

opposite one ; mesial fold moderately wide
;

smooth, and divided along the middle by a

deep hollow groove ; the remaining portions of the valve being covered with from twenty

to twenty-four obtusely angular, simple ribs, the whole crossed by numerous concentric

lines of growth. In the ventral valve the sinus is wide and concave, and extends from

the extremity of the beak to the front ; while the lateral portions of the valves are covered

with ribs, as in the opposite valve ; beak incurved, area about a couple of lines wide,

fissure triangular, and partly arched over by a pseudo-deltidium. A large specimen

measured

—

Length 12, width 14 lines.

1 Herr Lindstrom informs me that he has seen Spirifera plicatella from the Upper Silurian rocks

in the neighbourhood of Christiania in Norway, accompanied by the following species

—

Spirifera elevafa,

Meristella tuinida, Atrypa reticularis. At. imbricata, Pentamerus oblongus, P. linguiferus, Rhjnchonella

cuneata, Rh. diodonta, Rh. nucida, Rh. sphcerica, Rh. Wihoni, Orthis canaliculata, 0. hybrida, 0. biforata,

Strophomena rhotnboidalis, St. pecten, Leptcena transversalis, and Ckonetes striatella :—a series which

must, says Mr. Salter, "represent our May Hill Sandstone."

12
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Obs. Prof. M'Coy informs us that " this species is remarkable for having its mesial

ridge (fold) divided in two by a mesial sulcus, in vrhich it agrees with Spirifer bifidus,

Roemer, but from which it differs in the lateral ribs being less numerous and not branched,

as in that species. The mesial hollow (sinus of ventral valve) is somewhat simple, and

sometimes has a slender mesial ridge. In finely preserved examples the striae of growth

are regular and prominent." I may likewise observe, that Spirifera bijugosa bears some

resemblance in shape and size to Spirifer bijugatus. Von Buch ; but this last seems to

possess a smaller number of ribs ; and its sinus and fold appear also to differ somewhat in

shape from that of the shell under description. Prof. M'Coy figures the dorsal valve only;

and, although I have seen several specimens of both valves, no example I have met with

was completely perfect. The species is not recorded in ' Siluria/ nor in Morris's

' Catalogue of British Possils.'

Position and Locality.—Prof. M'Coy states that Sp. bijugosa is very abundant in

the shales of Doonquin, Dingle, County Kerry, and very common in the slates of

Ferriter's Cove, Dingle. According to the Geological Surveyors, the rocks at Dunquin,^ to

a little north of Clogher Head, are equivalents of the Ludlow beds. The strata at Ferriter's

Cove, joining it to the north, and on the coast between Dunquin and Clogher Head, are

coloured as ' Wenlock.' TheWenlock rocks of this district (Dingle) are described on the

label of the fossil cases of the Museum of the Geological Survey in Dublin as " a slaty

and very fossiliferous series, with much interstratified trap." Sp. bijugosa occurs on the

north shore of Ferriter's Cove in Wenlock rocks, with (according to Mr. Salter) " Athyris

tumida, Atrypa reticularis, Chonetes lata, Leptcena transversalis, Orthis calligramma,

0. elegantula, Rhynchonella borealis, Bh. rotunda, Strophomena compressa, St. euglypha,

St. funiculata, St. imbrex, and St. pecten" as well as with many species of Corals,

Conchifera, Gasteropoda, Annelida, and Crustacea, peculiar to beds of the Wenlock age.

It is further stated by Mr. Salter, who surveyed the ground (p. 13 of the same

' Explanation'), that Sp. bijugosa occurs also in the Croaghmarhin or Aymestry beds in

the same district, which contain abundance of Pentamerus Kniglitii, P. galeatus, Ehyn-

chonella Wilsoni, and other fossils, such as are found in the Aymestry rocks of Siluria

^ This locality is spelt Dunquin on the one-inch map of the Ordnance Survey, also in the ' Explanation

of Sheets 160, 161, 171, and 172, of the Geological Survey of Ireland, 1863,' where will be found

an excellent description of the beds and fossils by Messrs. G. V. Dunoyer and J. W. Salter. Mr. Baily

informs me that Dunquin is a parish of some extent on the coast, joining Dunurlin, which includes Ferriter's

Cove ; there is also a village of Dunquin, south of Clogher Head. He tells me that Wenlock rocks, with

interstratified igneous rocks, much faulted, occur on the coast north and south of Ferriter's Cove, between

that and Clogher Head, as may be seen on the one-inch map. Sheet 1/1 ;
also, that Ludlow rocks

occur in the district ; but that after having carefully searched the registers of fossils of the Irish

Geological Survey, he could not find Sp. bijugosa in any locahty of the Ludlow Rocks, but always in

those coloured as Wenlock, and abundant at Ferriter's Cove, that is, in the parish of Dunurlin, and

also in what are considered to be the same rocks on the coast south of Clogher Head, in the parish of

Dunquin.
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(Shropshire, &c.) ; and the section of this west coast of Ireland is perfectly clear.

Spirifera hijugosa occurs chiefly in the condition of external and internal casts, and has

not been hitherto found in England, Wales, or Scotland.

Spirifera sulcata, Hisinger. PI. X, figs. 4— 6.

Anomia crispa, LinnL Syst. Nat., 12th edit. p. 1152, 1767 ; and Mus. Tessin., p. 90,

tab. V, fig. 7, 1753.

Delthyris sulcata, Hisinger. Anteckn. Physik. och Geognosi, p. 119, tab.iii, fig. 2,

1831.

— — Ibid. Lethsea Suecica, p. 73, tab. xxi, fig. 6, a, b, c, 1837.

Spirifer sl'lcatus, Davidson. Ball. Soc. Geol. France, 2nd series, vol. v, pi. iii, fig. 41,

1848.

— — De Ferneuil. Ibid., p. 347, 1848.

Spirifera sulcata, Lindstrom. Proceed. Roy. Acad. Sc. Stockholm, p. 359, 1860.

Spec. Char. Transversely subrhomboidal ; hinge-line much longer than the width

of the shell ; cardinal angles pointed and extended
;
while, not uncommonly, one wing

exceeds the other in length. Dorsal valve much less convex than the opposite one,

bearing three or foiu- principal ribs, of which the central one is both the largest and most

elevated, the remaining lateral space being either smooth, or provided with one or two

smaller or rudimentary ribs ; the three or five principal costae thus occupying either half

or two-thirds of the surface of the valve. Ventral valve much deeper than the dorsal,

with two or three ribs on each side of the sinus, which last is as broad as the width of

the mesial rib or fold in the opposite valve ; surface of both valves crossed by numerous

concentric projecting laminae, which overlap each other to a greater or lesser extent.

Besides these, the surface is covered with a delicate network of small minute longi-

tudinal and transverse striae, visible only by the assistance of a magnifying glass.

Beak slightly incurved ; area rather wide, triangular, and divided in the middle by a

fissure ; deltidium composed of two triangular plates, which rise abruptly from the lateral

margins of the fissure with their broadest extremities near the umbone of the dorsal

valve, thus leaving only a narrow oval aperture in the middle ; with age, this opening

becomes more and more diminished in extent. Two specimens measured

—

Length 6, width 10, depth 4 lines,

„ 4, „ 5, „ 3 „

but the shell is usually much smaller. It is a smaller species than Sp. crispa.

Obs. It is sometimes difficult to distinguish certain varieties of Spirifera sulcata,

Sp. crispa, and Sp. elevata, the last two of which especially pass one into the other

to a perplexing extent
;
nevertheless, when well shaped and full grown, they present

recognisable distinctions ; and palaeontologists generally have considered it desirable that
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they should be described under separate heads. Such also is the opinion of my dis-

tinguished friend Herr Lindstrom, who has devoted very great care and attention to the

study of these species. Nevertheless, the question still demands further consideration.

Much difficulty has also been experienced by palaeontologists, with reference to the

correct determination of these shells ; and great confusion has arisen from the uncertainty

they have felt as to which form was intended by Linne as the type of his Anomia crispa.

It must, however, be remembered, that at p. 1152 of the 12th edition of the ' Systema

Naturae' (1767), Linne has referred to the description and figure published in p. 90,

tab. V, fig. 7, of the ' Musseum Tessinianum' (1753),^ for the source whence his Anomia

crispa was derived, and a reference to that figure, which we have reproduced in our

' 8. Anomia angulis lateralibus dilatatis dentibus aiternis, tab. v, fig. 7.

Testa angulis utrinque dilatatis et dentibus aiternis.

Valvula superior in medio longitudinaliter sulcis quatuor elevatis : ad latera vera sulco

uno alterove.

Valvula inferior medio elongata et adscendens apice, qui etiam, uti latera, sulcis duobus

elevatis notatur.

The original specimens described in the ' Musseum Tessinianum ' are, I am told, preserved in the

Museum of the University of Copenhagen.

In vol. i, part 2, of the ' Systema Naturae,' edit. 12, is written :

" Anomia crispa, 232. A. testa dilatato-triangulari plicata sulcis rugosis : media latiore.

" Mus. Tessin., tab. v, fig. 7.

" List. Angl., t. 9, fig. 56.

" Habitat . . . fossilis.

"Testa fere lunata, sed natum superior prominens sulci 5— 6, rugis arcaatis transversis. Latera testa;

Bubmucronata."

It would not be fair to expect that at a period when the science of palseontology was just about to

spring into existence, the early observers, such as Linne, Lister, Plott, Fabius Columna, Bourguet,

Bruguiere, Davila, Ilupsch, Walch, Klein, Knorr, Rumphius, Volkmann, Ritter, Bauraer, Andrese, Morton,

and many others whose names we might mention, and who wrote previous io the present century, should

have been very accurate in their investigations, comparisons, indentifications, or illustrations ; for experi-

ence and exactness, the fruit of immense labour acquired step by step, must necessarily have been

exceedingly limited at those early periods ; still it is sometimes necessary, when doubt is felt as to the type

intended by any of these authors, to look carefully at their descriptions, however quaint they may be,

and to the references to figures they may append. Now, in the case of Anomia crispa, Linne refers us

also to Lister for a figure of his shell (t. ix, fig. 56), but a glance at Lister's description (which we here

append for the sake of illustration) will at once convince the merest tyro in our science that the shell

represented in the ' Musaeum Tessinianum,' and that in the ' Historia Animalium Anglise,' cannot belong

to the same species. In fact, the first represents a small Silurian Spirifer ; while the second illustrates a

much larger and differently shaped Carboniferous species which Lister informs us he found in Lime-

rocks, at Stock, in Craven, as his Latin description explains

:

"Lister. ' Ilistoriae Animalium Angliic,' &c., 1678.

" Fectunculites anomius, cui insignis qucedam lacuna per medium dorsum recta procedif, p. 247,

t. 9. f. 56.

[13. Tab. iii, 6. Tab. iv, d, Plott.]
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PI. X, fig. 12, A, B, may, perhaps, obhge us to conclude that Linne had in view a

shell simliar to the one subsequently named Delthjris sulcata by Hisinger ; and this is

admitted by the last-named author himself, who at p. 119 of his ' Anteckningar ' (vol. v,

1831), informs us that the description given by Linne of his Anomia crispa quite agrees

with the one given by himself of Delthjris sulcata; but that, as Dalman (it was, indeed,

Hisinger himself, who did so before) had adopted a difierent shell under the name of

crispa, which had not the larg(ir median rib (?),^ he has been obhged to give to the

Linnsean species the new name of sulcata. If we examine the Linnsean figure of Anomia

crispa^ though badly drawn, we find that it represents a Spirifera with extended pointed

cardinal angles, and three principal ribs in the dorsal valve, as we so commonly find

to be the case with Swedish and British specimens of the shell under description ; while

the form subsequently referred to, A. crispa (Linn.), by Hisinger, Dalman, and subse-

quent authors, has its hinge-line shorter than the width of the shell, and its cardinal

angles obtusely rounded. At page 128 of Hanley's 'Ipsa Linnaei Conchylia' (1855),

Mr. Sharpe states that he could not "find a specimen in the Linnaean Cabinet to which

the whole of the Linnaean description would apply ; but that, since the Swedes

(Wahlenberg, Nilsson, Hisinger) have handed down so many of the fossil species of our

(Plott gives no figure of this Spirifer ; Lister refers to plates of Plott containing similar figures.)

" Descripfio. Hie lapis modicse magnitudinis est; a latere ad latus fere sesquidigitum explet ; a

vertice ad imum ambitum uncialis est. In dorsum modice elatus.

"Medium dorsum profundior qusedam lacuna recte dividit ; item ad

imam illam lacunam ipse margo labri cujusdam instar paulo productior est.

Reliquae etiam striae, amplee, et torosse.

" Ipse vertex ex altera parte paulo angustior et aliquantulum rostratus

est ;
adeoque inter anomios ponendus est.

" Juxta cervices quasi humeri acuti eminent, ut in Pectiuitis, si aures

iis demptae essent.

" Insignem crassitudiuem horura lapidum, qua parte testas referunt,

satis mirari nequeo ; certe multum supra modum omnium viventium Concharum. At his eadem fere

materia, quae reliquis plerisque figuratis corporibus, in iisdem rupibus inventis ut Trochitis, de quibus

alibi ('Philosoph. Transact. Diet. d. Oldenburgh,' No. 100, p. 6181), fuse tractavi, sc. e cujusdam fluoris

natura.

" Locus. Ex his innumeros in saxo calcario sublivido plumbiferoque, qnodam oppidulo regionis

Craven, Stock dicto, inveni. Ubi omnes, quantum vidi, singulares fuerunt.

"At ex agro Staffordiensi bifores cinereos habemus ; et ex ipsis submarinis rupibus juxta -S'ccf/-6o;-OM(7/i

bifores solidos, pellucidos, et quasi siliceos ipse exemi.

" Imo unum apud me servo ex silice proprie sic dicto albo et non pellucido, quod experimentum de

cbalybe captum abunde testatur.

"N.B. Reliquis omnibus, exceptis iis, qui juxta Stock invent! sunt, isti humeri angulosi deesse

videntur, imo aliquibus et labrum et lacuna baud ita conspicua sunt ; easdem varietates plurimas in

crystallis quibuscunque observare licet."

1 I am at a loss to understand what Hisinger means, by stating that his Delthyris crispa has not

the larger median rib ; for it exists in all the Swedish specimens I have seen.
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author in an unbroken line of tradition, confirmed in so many cases by the types in

Linne's collection, the Spirifer recognised by them as the Anomia crispa may be accepted

with confidence." I must also hasten to admit that when in 1847 Messrs. Salter and

Sharpe, with myself, examined the Linnsean cabinet, we all acquiesced in the same opinion
;

but we had all forgotten that the type of Anomia crispa formed part of the Tessinanian

Collection, and we were ignorant at the time of the statement made by Hisinger,

in vol. V of the ' Anteckningar ' (1831). As, however, during so many years the

terms sulcata, crispa, and elevata have been generally recognised, and made use of for

the species published by Hisinger, Dalman, and others, it will be preferable, I think,

not to disturb the present state of things, while pointing out what appears to be the

probable type of Linne's Anomia crispa.

Bronn, at p. 1175 of his 'Index Palseontologicus,' considers Anomia crispa, lumne,

Belthyris sulcata, His., and Spirifer octoplicatus, Sow. (pars ;
' Min. Conch.,' tab. 562,

fig. 4), as referable to a single species ; but this last reference, or identification, is

erroneous, for Sowerby's specimen, fig. 4, was obtained from the same rock and locahty

as figs. 2 and 3, namely, the Carboniferous Limestone of Derbyshire.

D'Orbigny, in his ' Prodrome,' retains also the Belthyris crispa of Hisinger (which

he refers to Linne), as well as the Belthyris sulcata of the same author. In his

enumeration of the Brachiopoda found by himself in the Island of Gothland, M. de

Verneuil considers Spirifer sulcatus, Sp. crispus, and Sp. elevatus, as distinct species.

I am, moreover, very uncertain whether M. Barrande is correct in referring fig. 2 of

pi. xvii of his ' Silurische Brachiopoden aus Bohmen,' to Belthyris sulcata, His. ; M.

Barrande's shell being much larger, and differing much in detail from the specimens

found in England and in Sweden.

As already stated, Spirifera sulcata has often one wing less extended than the other

;

and in some exceptional examples, one wing was much elongated and pointed, while the

other was obtusely rounded ; but this feature is common in those species of the genus

which possess extended cardinal angles, as for instance, the.Uevonian Spirifera Verneuilii,

&c. It must also be noted, that in the larger number of English and Swedish specimens

of Sp. sulcata, the number of large or principal ribs is Hmited to three or five ; the others,

when they exist, being much smaller and even rudimentary. For this reason, I feel

certain that the shells figured by Prof. Hall in the second volume of his ' Palaeontology

of New York' (p. 261, pi. 54, fig. 2, 1852), under the designation of Spirifer sulcatus,

His., and Belthyris decemplicata, in the ' Report Geol. Third District New York '

(p. 105,

fig. 4, 1843), do not really belong to Hisinger's species, for they show a regular succession

of from thirteen to seventeen ribs on each valve,—a condition never hitherto seen on any

of the many Swedish and British examples of Sp. sulcata that have fallen under my obser-

vation. I do not, therefore, quote his figures. It is not improbable, however, that the

true Sp. sulcata may be found in the Niagara Group of Lockport, or of other places in the

United States.
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Position and Locality. Spirifera sulcata occurs in the Wenlock Limestone at Dudley,

Benthal Edge, Wenlock Edge, Lincoln Hill, and Hay Head, near Walsall ; also in the

Wenlock Shale, and the Wenlock Limestone of May Hill, Malvern, and Woolhope

(Salter). It is not rare in rocks of a similar age in the Island of Gothland.^

Spirifera elevata, Dalman. PI, X, figs. 7— II.

Delthyris elevata, Dalman. Vet. Acad. Handlingar, f. 1827, p. 120, tab. iii, fig. 3,

1828.

— — Sisinger. Lethsea Suecica, p. 73, tab. xxi, figs. 3, a, b, 1837.

Spirifek octoplicatus. Sow. Silurian System, pi. xii, fig. 7, 1839 (not Sp. octo-

plieatus. Sow., Min. Conch., tab. 562, 1827).';

— PTYCHODES, Sow. (not of Dalman). Sil. Syst., tab. iii, fig, 13, 1839.

? — SPURIUS {Barrande), Davidson and De Verneuil. Bull, Soc. Geol. France,

2nd ser., vol v, pp. 324 and 347, pi. iii, fig. 40, 1848.

Spirifera ptychodes, Phillips and Salter. Mem. Geol. Survey, vol. ii, part 1, p. 293,

1848 (not Hisinger).

Spirifee subspurius, D'Orhigny. Prodrome, vol. i, p. 42, 1849.

— elevatus, Idem. Ibid.

— — Morris. Catal. Brit. Foss., p. 151, 1854,

— — Salter. Siluria, 2nd ed., pi. xxi, figs, 5, 6, 1859.

Spirifera subspuria, M'Coij. Brit. Pal. Foss,, p. 195, 1852.

Spec. Char. Transversely rhomboidal; hinge-line nearly or quite as long as the

width of the shell; cardinal angles either angular or slightly rounded. Dorsal valve

less convex than the opposite one, vrith from eight to twelve simple ribs, which

are divided by a mesial fold, equalling in width the adjoining two ribs, moderately

elevated, and grooved along the middle. Ventral valve much arched and gibbous ; beak

incurved ; mesial sinus as wide as is the fold in the opposite valve, and margined by a

strong rounded rib or ridge on each side ; from four to six ribs on either side of sinus.

Surface of both valves regularly crossed by numerous slightly projecting lines, as well as

by delicate longitudinal and transverse strise. Area triangular, moderately broad, fissure

partly closed by a deltidium in two pieces. Specimens vary much in size ; two measured

—

Length 9, width 1 2, depth 8 lines.

„ 7, „ 9, „ 6 „

Ohs. This shell is one of the most common in our Upper Silurian rocks. It varies

' I may here mention that, having received from my friend Lindstrom, of Wisby, a complete series of

all the species of Silurian Brachiopoda hitherto discovered in Gothland, I have been able to carefully

compare our British shells with those found in Sweden ; and the student will be glad to know that

Herr Lindstrom has sent a similar collection to the British Museum, which of course may be readily

consulted there.
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considerably in shape and number of ribs ; and I am informed by Lindstrom, that in

Gothland it is not uncommon to meet examples showing every passage from forms

with large acuminated ventral valves and almost flat areas, to others wherein the area is so

narrow that the beaks are almost contiguous. In Dalman's and Hisinger's figure, the

area is unusually large and triangular. Sometimes our British specimens are as long as

wide
;
and, when in fine preservation, the delicate longitudinal and concentric lines give to

the shell under the lens a finely imbricated appearance. This is especially the case in

casts. Prof. M'Coy states, that in casts the two dental plates in the ventral valve are

thick and short ; and that a faint trace of the mesial septum exists on the ridge of the

dorsal valve.

This form more nearly resembles some specimens of Sovverby's Spirifer octoplicatiis,

than it does either Spirifera sulcata or Sp. crispa ; and I am therefore not astonished that it

should sometimes have been referred to the Carboniferous species. Indeed, some Devonian

specimens seem undistinguishable from the Silurian shell. In 1848 M. de Verneuil and

myself thought we could identify Spirifer spuriits, Barrande, with the shell under description;

but I am not quite certain as to the correctness of this view. Sp. plicatus} Sharpe ('Quart.

Journ. Geol. Soc.,' vol. iv), has also been considered a synonym of Spirifera elevata ; and

the specimens described and figured in the 'Palaeont. New York,' vol. ii, p. 261, pi. liv,

figs. 2 a, b, under the designation of Spirfer sulcafus, appear to me much more like

Spirifera elevata than the shell to which they have been referred by Prof. James Hall.

I am likewise quite at a loss to understand what can have induced Mr. Sowerby to

identify the broken cast of Spirifera in ' Sil. Syst./ tab. iii, fig. 13, with Beltliyris

ptychodes, Hisinger {' Leth. Suec.,' pi. xxi, fig. 8), and Dalman, ' Acad. Handl.,' tab. iii,

fig. 5), to which it bears no resemblance. Sovverby's example above referred to belongs

to Spirifera elevata; and his mistake has also been reproduced in Morris's ' Catalogue of

British Fossils;' and by Phillips and Salter in the 'Mem. Geol. Survey,' vol. ii, p. 293,

1848. Salter corrected it in ' Siluria.'

Position and Locality. Spirifera elevata ranges from the Upper Llandovery to the

Ludlow Rocks. It occurs in the Upper Llandovery beds at Damory Bridge, Tortworth

;

in the Wenlock Limestone of Dudley ; Benthal Edge ; Wenlock Edge
;
May Hill ; Wool-

hope ; Slate Mill, Hasguard, very large and fine (Salter) ; the Bell, Walsall ; Hereford

Beacon ; north of Canwood
;
Dormington Wood and Lindel's Green, in the Woolhope

district. It occurs not uncommonly in the Llandovery beds at May Hill and Huntley

Hill, &c. Also in the Wenlock Shale of Marloes, and of Dingle, Co. Kerry ; in the

Lower Wenlock (or Denbigh) grit-beds of Modwl Eithin, of Plas Madoc, and east of

Merchlyn and Llanrwst, North Wales ; and at Marloes, Milford, Freshwater, Llaudeilo,

Llangadoc, and Llandovery, in Wenlock beds (Salter's MS. Catalogues).

In the Lower Ludlow beds, at Hole Farm, in the Abberley district
;
Dowlas, Coed-y-

' Orlhis plicala, Vanuxem, Report, p. 112, fig. 1, a.



SPIRIFERIDyE. 97

Pan, Cefn Ila, Ty Newydd, Cilorgyr, etc., in the Usk district ; at Crew's Hill, Alfrick

;

at Cwm Craig ddu, &c. ; also in Ludlow beds at Kendal in Westmoreland, and Dingle,

Co. Kerry.

In the Aymestry Limestone of Sedgley, near Dudley, north-east of Pilliard's Barn,

Bodenham, in the Woolhope district ; Ankerdine Hill (Abberley district) ; Beech Hill,

Llancayo, west of Darran, and Russell's Parm, in the Usk district.

In the Upper Ludlow beds at Dafaddfa Uchaf, in the Llandeilo district. South

Wales, and Ludlow Lane ; also at Frith, in the Malvern district.

Prof. M'Coy says it is abundant in the siliceous Upper Ludlow rock of Lambrigg

Fell, Benson Knott, and north end of Potter's Fell ; all near Kendal, Westmoreland.

It is found also in the Downton Sandstone in the Woolhope and Ludlow districts.

On the Continent it occurs in rocks of the Wenlock age, in Gothland, as well as near

Christiania in Norway. Prof. Schmidt has also foimd it in the Isle of Oesel.

Spirifera crispa, Hisinger. PI. X, figs. 13—15.

Terebkatula crispa, Hisinger (not of Linnceus). Vet. Akad. Handlingar, tab. vii,

fig. 4, 1826.

Delthyris crispa, Balman. Vet. Acad. Handl., p. 222, tab. iii, fig. 6, 1828.

— — Hisinger. Anteckningar, vol. iv, pp. 220 and 238, tab. vii, fig. 4,

1828.

— — Id. Ibid. vol. V, p. 119, 1831.

— — Id. Lethsea Suecica, p. 73, pi. xxi, fig. 5, a, b, 1837.

Spirifer crispus, Von Buck (pars). Ueber Deltbyris, &c., p. 40, 1837.

— — Soio. Sil. Syst., pi. 12, fig. 8, 1839.

_ _ M'Coy. Synops. Irish Sil. Foss., p. 37, 1846.

— — Davidson. Bull. Soc. Ge'ol. France, 2nd ser., vol. v, p. 325, pi. iii,

fig. 42, 1848.

? — — Hall. Pal. New York, p. 262, pi. liv, fig. 3, 1852 (perhaps, Sp.

elevala, Dalman).

— — Schmidt. Silur. Format. Ehstland, &c., p. 21 1, 1858.

_ _ Salter. Siluria, 2nd edit., pi. xxi, fig. 4, 1859.

Spirifera ceispa, M'Coy. Brit. Pal. Foss, p. 193, 1852.

— — Lindstrdm. Proc. Roy. Acad. Sc. Stockholm, p. 360, 1860.

Spec. Char. Shell small, transversely oval ; valves moderately convex ;
hinge-line a

little shorter than the width of the shell ; cardinal angles rounded. Dorsal valve rather

less deep than the ventral, with three, five, or seven ribs, of which the central one is the

largest, although in elevation exceeding but little those that are next to it on either side.

Ventral valve rather more convex than the opposite one, plications two or three on either

side of sinus. The whole surface of both valves covered by numerous, sharp, regular,

concentric, slightly projecting lines of growth: beak moderately incurved; area

13
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triangular, of small dimensions ; fissure partly margined by a deltidiura. Two specimens

measured

—

Length 5, width 6, depth 4 Hnes.

„ 5, „ 5, „ 3 „

Obs. As already stated in our observations on Sp. sulcata, this shell, in 1826,

1827, and 1828, Avas considered by Hisinger and Dalman to be identical with the Anomia

crispa of Linnaeus, and it was only in 1831 that the first-named author found out his

mistake. Since then, the same error, which originated in 1826, has been reproduced by

all subsequent palaeontologists, with the exception of Lindstrom. We will, however,

retain the name of crispa, Hisinger (not of Linne), for the shell under description, as the

term has been so generally made use of in this country as well as upon the Continent by

every geologist and palaeontologist who has had occasion to refer to it. My friend

Lindstrom writes me, that he feels uncertain whether the species occurs in our British

Silurian rocks; but, after having compared several Gothland specimens of 8p. crispa with

others found in England, I can see no difference ; and it may be here remarked, that

Hisinger's figure is taken from a very young shell, and does not well represent the exact

characters of fully developed specimens of his species.^

Position and Locality. 8p. crispa occurs in May Hill Sandstone or Upper Llandovery

at Ankerdine Hill : Woolhope Limestone, west of Worcester Beacon ; Wenlock Limestone

and Shale, Clungunford, Shropshire
;

Craig-y-Garcyd, Usk River
; Dudley ; Callow

Parm, &c., Abberley; Rock Farm and Checkley Common, May Hill; Canwood and

Dormington, Woolhope district ; in Lower Ludlow at Eastnor Castle, Ledbury ; Hole

Farm, Abberley
;
Aymestry Limestone, at Ridge Hill Farm, Abberley (Phillips and Salter)

.

It is a very common fossil in the Upper Silurian.

It occurs also in Wenlock Rocks near Llandeilo (M'Coy) ; Marloes Bay, Pembroke-

shire ; near Llangollen; Dunquin and Ferriter's Cove, Co. Kerry (M'Coy).

In Scotland it has been found by Mr. Henderson, in the Upper Silurian (Ludlow)

Shales, at Deerhope Burn, in the Pentland Hills ; and it occurs in the Wenlock Lime-

stone at Kirkby Moor.

It occurs in Gothland ; also in Oesel, according to Professor Schmidt ; and in the

Niagara rocks of New York, according to Prof. Hall. I do not feel certain, however,

whether the American fossil really belongs to Hisinger's species.

1 Hisinger describes his Delthyris crispa as follows: " Testa transversali, convexo-gibba, longitudi-

iialiter 5—6-plicata et subtiliter transversim striata; foramine magno deltoideo, natibus remotis."

Dalman's description is exactly similar, and he has copied Hisinger's figure.
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Spirifera (Cyrtia) exporrecta, Waldenherg. PI. IX, figs. 13—24.

Anomites exporrectus, Wahlenherg. Nova Acta Regis Soc. Scient., vol. viii, p. 64,

No. 3, 1821.

Cyrtia trapezoidalis, Hisinger. Bidrag. Sver. Geogn. Anteckn., vol. iv, p. 220,

tab. iv, fig. \,a,b, c, 1828.

— EXPORRECTA, Daltnan. Kongl. Vet. Acad. Handl., p. 118, tab. iii, fig. 1,

1828.

— TRAPEZOIDALIS, Id. Ibid., p. 119, pi. iii, fig. 2, 1828.

— — Hisinger. Lethsea Suecica, p. 73, tab. xxi, fig. \, a,b, 1837.

— EXPORRECTA, Id. Ibid., pi. xxi, fig. 2, a, b,c, 1837.

Spirifer TRAPEZOIDALIS, Von Buck. Ueber Delthyris, &c., p. 41, 1837.

— — Sow. Sil. Syst., pi. V, fig. 14, 1839.

— — Bronn. Lethsea Geogn., tab. iii, fig. 3 ; Index Pal., p. 1183,

1848.

— — Davidson. Bull. Soc. Geol. France, 2nd ser., vol. v, p. 324,

pi. iii, fig. 43, 1848.

— — Barrande. Naturwiss. Abhandl., vol. ii, pi. xvi, fig. 1, 1848.

— PLICATELLUS, var. EXPORRECTUS, Salter. Mem. Geol. Surv., vol. ii, pt. i,

p. 382, 1848.

— — var. TRAPEZOIDALIS, Id. Ibid., p. 382. 1848.

Spirifera (Cyetia) trapezoidalis, M'Coij. Brit. Pal. Foss., p. 196, 1852.

Spieifee TRAPEZOIDALIS, Salter. Siluria, 2nd edit., pi. xxi, fig. 3, 1859.

Spirifera exporrecta, Lindstrdm. Ofv. Vet. Akad. Forhandl., p. 358, 1860.

Spec. Char. Trigonal ; valves convex
;

hinge-line nearly or quite as wide as the

width of the shell ; cardinal angles rectangular, or obtusely rounded. Ventral valve

pyramidal, much more convex than the dorsal, with an angular median sinus, extending

from the extremity of the beak to the front. Beak straight or incurved, at times more or

less inclined backwards : area variable in its dimensions, usually large, triangular, some-

times almost equiangular; fissure narrow, entirely arched over by a convex deltidium,

which presents an elongated depression along its posterior portion, and terminated

anteriorly by a small oval foramen, which became cicatrised witTi age. Dorsal valve

semicircular ; sides gently convex or rounded, forming a deep subquadrate lobe at the

margin : the fold of moderate width and elevation, flattened along the middle. Surface of

both valves covered with numerous, fine, longitudinal, raised, thread-like striae, which

increase in number as they proceed towards the margin by bifurcation as well as by the

interpolation of additional strise. In the interior of the ventral valve the hinge-teeth are

supported by short shelly plates, w^hich diverge and extend from the extremity of the

beak, forming the fissure-walls, and occupying about one third of the length of the bottom

of the valve : between these there exists a slightly raised longitudinal ridge (but not

septum), which divides the muscular impressions. In the interior of the dorsal valve the
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arms are supported by spiral coils, directed outwards. Shell iinpunctate. Two specimens

measured

—

Length 13, width 12, depth 9 lines.

„ 15, „ 14, „ 12 „

Obs. Palaeontologists seem generally agreed to consider Spirifera [Cyrtid) exporrecta,

and Sp. [C.) trapezoidalis, as simple variations in shape of a single species; and, since

the designation exporrecta (Wahlenberg) appears to be the earliest name, it is here

adopted in preference to that of trapiezoidalis} Although Wahlenberg refers to Walch^

for a figure of his species, this must be a mistake, for the illustration in question does not

(I believe) really refer to the species under description, or to the one to which the Swedish

author had given the designation of exporrectus. Walch informs us, moreover, that his

shell had been found at Mecklenburg, and therefore could not be the same as the Silurian

specimen from Gothland ; nor do Walch's figures agree with what Wahlenberg had in view

when he described his Anomites exporrectus, for AValch's figure represents the exterior of

the ventral valve of a Spirifera with strong angular ribs, while none such occur in the

Silurian species, whose valves are, on the contrary, finely striated. In Walch's fig. A b,

also, the fissure, or deltidium, has not the character of the Swedish or British specimens of

1 Wahlenberg gives the following description of his species in the 'Nova Acta Reg. Soc. Sc.

Upsaliensis,' vol. viii, p. 64, 1821:

Anomites exporrectus, striatulus, nate alteriiis valvulse exporrecta in conum dimidiatum dorso canalicula-

tiim. Patella, Walch, in ' Naturforsch.,' 7, p. 216, tab. iv, fig. A a, et A 6 (Valvula longior). Reperitur

rarius in Gothlandia, unde integrum exemplar nactus est Cel. J. Afzelius. Conus valvulae longioris in hoc

specimine superne paullo curvatus est, sed in aliis speciminibus imperfectis omuino rectus. De cetero

valvulae omnino jugatse sunt ut in preecedente. Quiu tota structura aliquautura accedat ad famosara

Hiipschii Pantoffelmuschel, non est infitiandum.

2 In the • Naturforscher,' vol. vii, 1775, we find Walch's description and figures, which we copy here

for the sake of reference :

IV. Von einera seltnen Patelliten aus dem Mecklenburgischen. Taf. iv, n. 1, a, b.

" Durch diese erhalten die Patelliten des Steinreichs die Hr. Diaconus

Schroter im fiinften Stiick des Naturforschers so sorgfaltig und so griindhch

beschrieben, eine Bereicherung. Dieser Patellit gehbrt zu denen mit iiber-

gebogenem Wirbel, und unter solchen zu den sogenannten Dragoner-

miitzen. Auch diese Theilen sich in verschiedene Gattungen, unter welchen

eine vom Hrn. Diac. Schroter, die auf der einen Seite gestreifte, auf der

andern glatte Patelle von Wrietzeu genennt, und von ihm in hesagtem Theil.

Taf. iii, num. 6, in einer Zeichnung geliefert wird.

" A^on dieser Gattung ist diejenige Mecklenburgische, so ich hier mit-

iheile eine Gattungsart. Sie untcrscheidet sich von der Wrietzner durch die

Starke Furche oder vertiefte runde Falte auf der vordern gestrcifteu Fliiche,

welclie FaUcn auf der hintern glatten Flache, wie bey verschicdenen Pectun-

culiten erhaben ist. Dem ersten Ausehn nach sollte man diesen Patelliten fiir einen Pcctunculiten halten.

Allein er ist es nicht. Die vordere gestreifte Flache und die hintere glatte Flache mnchen zusammen

cin gauzes Schaalensliick aus, die Grundfluche ist offen, und unbedeckt, so wie bey alien Patellcn."
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Sp. exjoorrecta ; but this is of little consequence, since both Dalman and Hisinger have

correctly described and figured Wahlenberg's Silurian Anomites exporredus, which we
must retain, omitting the reference to Walch.

Spirifera (or Cpiia) exporrecta varies considerably in shape, or rather in the dimen-

sions and position of its area, as may be seen by a glance at the figures in om- Plate ; thus

the triangidar area, with an average breadth of eleven lines (at the hinge-line), and a

length of from three to seven lines from the point of the beak to the hinge-line, would

constitute Wahlenberg's, Hisinger's, and Dalman's Anomites exporrecfus; while Hisinger,

and after him Dalman, gave the name of trapezoidalis to those variations with a narrower

area, as seen in fig. 17 of our Plate. This is not, however, the only difierence observable

in the area of this remarkable species ; for in some examples it is completely flat, almost

equilateral and equiangular (fig. 16), and it recedes at a right angle, or even at more than

a right angle, from the plane of the dorsal valve, while in other specimens it is more or

less concave and incurved at the beak. Another character of great importance in this

species resides in the shape of its deltidium, which varies, it is true, slightly in different

specimens, but is always narrow and lanceolate; and, whatever may be its length, it does not

appear to much exceed one line and a half in width at its base. It also entirely covers

over the fissure ; and in the Swedish and British examples it presents an elongated

depression, which, commencing at the extremity of the angular beak, extends to a lesser

or greater distance along its surface, and even sometimes to within a small distance of its

basal extremity.^ At the inward extremity of this flat or slightly concave depression may

be seen in many specimens, bat not in all, a small oval aperture, which however is often

cicatrised, leaving only a slight mark to indicate its former presence. The animal was no

doubt attached during a part of its existence to marine objects by means of a pedicle, but

with this moorage it afterwards dispensed. These arrangements have been carefully

represented in the enlarged figures 19, 20, and 21 of our Plate.- This character of the

1 Barrande's figures of the Bohemian specimens of this species show no indication of the depression

above described, nor of the foramen ; the deltidium being equally convex throughout. Hence, the depres-

sion in question may, perhaps, not always have been present.

- For the reception of these shells, Dalman, in 1827, proposed the genus Cijrtia, with the following

diagnosis

:

"Testa inaequivalvis sequilatera, valvse majoris dorso in semiconum vel pyramidem dimidiatum

elevato, latere cardinali perpendiculariter piano,—foramine nuUo. Cardo rectilineus." But, as I have

already stated, at p. 83 of my " General Introduction," Dalman's diagnosis is unsatisfactory, and equally

applicable to several species of Spirifera ; and the only character of any value that I can perceive, by

which it might be distinguished from Spirifera, consists in its having the fissure entirely arched over

by a deltidium which was at some period of the animal's existence perforated by a circular foramen. Even

this last character, however, is not present in all the specimens referable to this so-termed genus. In one

remarkable form, Cyrtia Murchisoniana, the circular foramen, which sometimes presents a small, marginal

tubular prolongation, is situated at, or close to the extremity of the beak, or of a long narrow deltidium,

as may be seen in some Chinese specimens of the species which I described and figured in the ' Quarterly

Journal of the Geol. Soc' (vol. ix, p. SfiS, pi. xv, figs. 6—9, 1853). If, therefore, the term Cyrtia is to



102 BRITISH SILURIAN BRACHIOPODA.

deltidium is likewise so difiFerent from that observable in Sjnrifera plicatella, that it is quite

sufficient to prevent the possibility of the last-named shell being considered as a variety,

due to a difference in shape, of Sjnrifera {Cyrtia) exporrecta : and the same would apply

to Sp. {C.) frapezoidalis, which is, as we have already shown, a synonym of Sp. exporreda.

It was long before I could expose portions of the spiral coils, and only after having

broken open a large number of specimens. These coils are disposed as in Spirifera

;

and the muscular arrangements are also the same. In the internal casts, as observed by

Prof. M'Coy, the slits left by the dental plates are very strongly marked in the ventral

valve, and our British examples agree entirely with those found in Gothland ; but

the deltidium is not correctly represented in either Hisinger's or Dalman's figures.

Position and Locality. In England Sjnrifera exporreda ranges from the Lower

Llandovery to Ludlow Rocks (Salter), and is common in the Wenlock Limestone and

Ludlow Shale through Shropshire ; also of Dudley and Abberley ; the Wenlock Shale of

Rushall Canal, near Walsall ; of Craig-y-Garcyd, Usk ; of Nelson's Tower Wood,

Llandeilo. In fact, all through Carmarthenshire. It occurs too, but more rarely, in the

Upper Llandovery or May Hill Sandstone of Tortworth, at Damory Bridge ; in the Wen-

lock or Woolhope (Denbigh) grit of Plas MadoCj Llanrwst, and other places in Denbigh-

shire ; in the Woolhope Limestone, Storridge, and under Worcester Beacon, Malvern

;

and in the Lower Ludlow of Dog Hill, Ledbury.

In Scotland it has been discovered by Messrs. Haswell and Brown, chiefly in the

condition of internal casts, in the Upper Silurian (Wenlock) shales of the Deerhope Burn,

near the North Esk Reservoir, Pentland Hills.^

be retained, it cannot, I think, be considered in any other light than that of a subgenus or section of tlie

great genus Spirifera.

1 A specimen from this locality is figured in pi. iii of Mr. Haswell's little book on the ' Silurian

Formation in the Pentland Hills' (1865) ; but at that period, owing to the imperfect condition of the cast,

neither its species nor genus could be accurately determined. Since then, the discovery of more perfect

specimens has enabled me to refer without doubt these casts to Spirifera {Cyrtia) exporreda of

Wahlenberg.

Since so many species of Brachiopoda have been discovered in the Upper Silurian rocks of the Pentland

Hills, it may be interesting to append a short note upon the subject, kindly forwarded to me by Mr. A.

Geikie, of the Geological Survey of Scotland. " Under the massive unconformable conglomerate of

the Pentland Hills, lies a series of highly inclined and even vertical strata, which for many years were

classed with the ' Greywacke ' of the ' transition ' rocks of the south of Scotland. Two Orthoceratites

had been found in these strata previous to the year 1839, by the late Mr. Charles Maclaren, but the

specimens went amissing, and the species was not determined at the time of the publication of his ' Geology

of Fife and the Lothians.' One of the specimens eventually found its way into the Collection of Hugh
Miller, who showed it to me. It was lent by him some time before his death to Sir R. Murchison, with

the view of being named and described in the next edition of ' Siluria.' Before that edition appeared,

however, in 1858, the Geological Survey had began to map the area of the Lothians, and I had succeeded

in detecting in the so-called ' Greywacke ' of the Pentland Hills several other fossils. The Orthoceras

was named A. Maclareni ; and it most resembled a Wenlock species. The Silurian rocks of the
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It occurs in the Island of Gothland ; and was found by M. Barrande in the Silurian

rocks of the neighbourhood of Prague, in Bohemia, where the shell attained larger dimen-

sions than it appears to have ever had in England or Sweden.

Palaeontologists have, in various works, described as Spirifers several other shells

that I find do not belong to the genus, and which will be found under other names in

Pentland Hills are regarded by Sir Roderick as Upper Silurian, and some of them are probably of

Wenlock age. Further examination of the tracts on the North Esk and Lyne Water showed that at

places these Silurian rocks are richly fossiliferous. I made a considerable collection, which was after-

wards largely increased by the labours of Mr. Salter and Mr. R. Gibbs. The result of these researches

went to show that, at least, the upper portion of the Silurian series of the Pentland Hills is of the age

of the Ludlow rock ; while certain red sandstones and conglomerates overlying the olive-coloured fossili-

ferous beds were held to mark the base of the Old Red Sandstone.

" The following is the section, in descending order, as far as the disturbed character of the strata

will allow it to be made out. Red conglomerates, sandstones, and shales = Base of the Lower Old

Red Sandstone (?).

"3. Olive and brown sandy shales, sandstones, and mudstones, some of the beds full of Ludlow

fossils.

" 2. Hard sandstone and beds of quartzose grit, containing among other obscure shells, Orthonota

amygdalina, Mytilus, Avicula, a shell like Platijchisma simulans, Orthoceras, and numerous

fragments like Fish plates or scales.

"1. A thick series of green, grey, and reddish shales, with bands of hard grit and sandstone, contain-

ing in some places abundant remains of Dictyocaris.

" The basis of this series is concealed under the conglomerates of the Middle (?) Old Red Sandstone

series ; but the whole visible thickness of the Upper Silurian rocks was estimated by me to range between

3000 and 4000 feet. In this mass of strata, while the upper portion is undoubtedly of Ludlow age, there

is room also for the representation of the V»''enlock Rocks."

Subsequently to Mr. Geikie's researches, several members of the Geological Society of Edinburgh,

among whom we may more particularly name \Messrs. G. C. Haswell, D. J. Brown, and J. Henderson,

have devoted much time to the study of these beds and to collecting their fossils ; and I had the

pleasure of visiting the locality during the spring of 1866. Mr. Haswell has also, in an interesting little

brochure, 'On the Silurian Formation in the Pentland Hills ' (1865), given us a description of the locahty,

and of many of its fossils. He is of opinion that it is in the " Mudstone H " of his map, in Deer-Hope

Burn, and belonging to the Wenlock period, that the greatest number of Brachiopoda occur ;
while, in the

upper beds (at "I " of his map, and on the same stream), referable to the Ludlow, the only Brachiopods

hitherto found are Rhynchonella Pentlandica, Spirifera crispa, and Lingula lata.

The following is a list of the species of Brachiopoda I have been able to determine from these beds.

They have been collected by the gentlemen above named ; and in an interesting paper read by Messrs.

Brown and Henderson to the Geological Society of Edinburgh, will be found some new and important

matter in connection with the distribution of these fossils.

Lingula lata, Sow. ; Discina rv.gata (?), Sow. ; Crania implicata, Sow.
;

Spirifera crispa, His.
;

Sp. (Cyrtia) exporrecta, Wahl. ; Meristella tumida, Dal. ; M. (?) Maclareni, Haswell ;
Athyris compressa.

Sow.; Nucleospira pisum, Sow.; Atrypa reticularis, Liu.; Rhynchonella Pentlandica, Haswell; Rh.

Wdsoni, Sow. ; Rh. nucula, Sow. ; Rh. crispata (?), Sow. ; Orthis elegantula, Dai. ; O. biloba, Lin.

;

O. Lewisii, Dav. ; O. calligramma. Sow. (?) ; O.? minuta, Haswell; Strophomena applanata, Salter;

St.pecten,lAnu.; St. antiquata, Sow. ; St. rhomboidalis, Wah]. ; St. Walmstedti, Lindstrom; Leptana

transversalis, Dal. ; and Chonetes striatella, DaL
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this Monograph. Those described in the preceding pages are the only British Sihirian

species of the genus with which I am at present acquainted.

In a paper on the Pebble-bed of Budleigh-Salterton, published in the ' Quart. Journ.

Geol. Soc., London,' vol. xx, p. 295, pi. xvii, figs. 10 and 13, Mr. Salter describes two

species of Spirifera, Sp. antiquissima, Salter, and Sp. Davidsi, Rouault (?), as of perhaps

Lower Silurian age ; but that distinguished and experienced palaeontologist does not omit

to add, " These are the oldest Isnown species of the genus ; if indeed it be not the case

that there are, as above suggested, pebbles from some Devonian rock, mixed with others."

Since the above lines were published, I have received from Messrs. Vicary and Valpy the

loan of a considerable number of specimens of the above-named species, and I am of

opinion that they are of Devonian age, and referable to a single species, that species being

Spirifera Verneuilii, Murchison, a well-known and far-spread Devonian shell. I may

likewise add, that, after a careful study of several hundred specimens of Brachiopoda

from the Budleigh-Salterton Pebble-bed, collected by Messrs. Valpy, Vicary, and

Winwood, I was able to make out some thirty distinct species of Brachiopoda, of which

more than half are, in my opinion, of Devonian age, while some few only appear to be

Silurian.

Genus—Nucleospira, Hall.

Hall, Palaeontology of New York, vol. iii, p. 219 (printed in 185", published in

1859) ; and Twelfth Report on the State Cabinet, New York, p. 24, 1859.

rj/peS—NuCLEOSPIRA VENTRICOSA, N. CONCINNA, and N. PISUM.

Never having had the opportunity of studying the interior character of this genus,

otherwise than through the medium of Prof. Hall's description and figures, I cannot do

better than reproduce the author's diagnosis.

"Shell spheroidal or transversely elliptical, more or less gibbous or ventricose,

furnished with internal spires as in Spirifer .- hinge-line shorter than the width of the

shell ; cardinal extremities rounded : valves subequal, articulating by teeth and sockets.

Ventral valve having the beak extended beyond the opposite valve; and beneath it a

triangular depression or area, which sometimes terminates in a shallow spoon-shaped pit,

on each side of which, at the base, is a strong tooth. A narrow ridge or septum extends

along the centre of the inner side of the valve, from beak to base. Dorsal valve furnished

with a strong spatulate cardinal process, which, rising vertically from the cardinal margin,

is closely grasped at its base by the cardinal teeth of the other valve ; and thence bending

abruptly upwards, and expanding, is projected into the cavity of the opposite beak, lying

close upon the underside of the false area. This process is grooved or depressed in the

centre of the upper side, so as to leave between it and the arch of the ventral beak a
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narrow space for the passage of a pedicle, for the protrusion of which a minute foramen is

sometimes observed in the beak. From the sides of this process, above the junction of

the teeth of the opposite valve, and at the point where it bends upwards, originate the

criu-al processes which support the spires. A deep cavity beneath the cardinal process

extends to the dorsal beak, from which originates a thin elevated septum, running to the

base of the shell. Muscular imprints confined to a narrow oval space. Surface apparently

smooth ; under a lens, punctate ; shell-structure dotted, and, when perfect, covered with

minute hair-like spines.

" Observations. In Murchison's ' Silurian System,' Mr. Sowerby has described, under

the name Sjnrifer ? pisum, a species differing essentially in general external characters

from the typical forms of that genus. This species has been adopted as a true Spirifer in

Morris's ' Catalogue of British Fossils,' and in the ' Nomenclator Palaeontologicus ' of

Bronn, as well as elsewhere. Subsequently I discovered in the Niagara Shales a form so

similar to the British species that I regarded it as identical; but from the condition

and character of the specimens, I considered them as more nearly allied to Orthis than

to Spirifer, and, accordingly, in the Second Volume of the ' Palaeontology of New York,'

I designated the Niagara fossil ' Ortliis pisvni!

" Since that period my collections from the Helderberg have revealed a species similar

to the one from the Niagara group ; but among the numerous individuals from the latter

rocks, I found several which were clearly furnished with internal spires like the true

Spirifer, thus separating it from Orthis by unequivocal characters. Finding no genus

for the reception of these forms, I described the latter as Spirifer ventricosus ; and it has

been so published in my Descriptions of New Palaeozoic Fossils in the 'Report of the

Regents of the University upon the State Collections of Natural History.'

" Further examination has satisfied me of the impropriety of placing this fossil under

either of the genera named, for several reasons. The central depression, line, or narrow-

sinus, which might be regarded as the mesial sinus of Spirifer, is almost equally a

character of both valves. The apparent area is not a true area ; and the apparent fora-

men, being merely a depression in the false area, does not correspond to the foramen

either of Spirifer or of Orthis, not opening into the cavity of the shell. The hinge-hne is

not extended in the manner of these shells, particularly of the former ; while the presence

of a spire sufficiently distinguishes it from the latter.

" The lower Helderberg group furnishes one, and perhaps two other species ; and I

find that the fossil described by me as Atrypa concinna in the ' Report of the Fourth

Geological District' (1843) is another species belonging to the same group of fossils, hi

which both the external characters and internal structure difier so essentially from any of

the described genera of Brachiopoda as to constitute a distinct genus, and which, from

the general nucleolar character of the known species, I propose to designate Nucleospira."

14
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NucLEospiRA PisuM, Sow. (sp.). PI. X, figs. 16—20.

SpimrER 1 PISUM, Sow. Silurian System, p. 630, p], xiii, fig. 9, 1839; and ' Siluria,

2nd edit., pi. xxi, fig. 7, 1859.

Spieifera — Phillips and Salter. Mem. Geol. Surv., vol. ii, p. 293, 1848.

Spiuifee — Dav. Bull. Soc. Geol. France, 2nd ser„ vol. v, p. 325, 1848.

— — Bronn. Index Pal., p. 1180, 1848.

Atrypa — D'Orb. Prodrome, vol. i, p. 37, 1849.

Hemythyeis?— M'Coy. Brit. Pal. Foss., p. 205, 1852.

Orthis — Hall. Pal. New York, vol. ii, p. 250, pi. Hi, fig. 1, 1852.

NucLEOSPiRA — Id. lb., vol. iii, p. 218, 1859.

Spirigera ? — LindstrUm. Ofv. K. Vet. Akad. Fbrhandl., p. 3G1, 1860.

Spec. Char. Shell small, suborbicular, very convex ; valves almost equally convex, and

gibbous near the beaks ; beaks very small, incurved, that of the ventral valve being a

little more elevated or projecting than that of the opposite valve; hinge-line straight,

much shorter than the width of the shell ; cardinal angles rounded ; sides and front

circular, or slightly narrowed and indented in front. Ventral valve a little deeper than

the dorsal valve, with a slight depression down its centre. Dorsal valve most convex

close to the umbone, with a faint line along its centre ; but after reaching to about the

centre of the valve, this line is gradually converted into a slight depression or sulcus.

False area small, triangular, with a depression in the middle. Surface of both valves

closely covered with long, slender, hair-like spines ; but when these are destroyed by fos-

silization, the shell appears smooth and minutely punctate. Interiorly, each of the spiral

coils is composed of six or seven convolutions, and are fixed to the hinge-plate of the

dorsal valve. Two specimens measured

—

Length 4, width 5, depth 8 hues.

„ H, „ 5, „ 3 „

Ol/s. As will be seen from the list of references, this small shell has been placed in

no less than six difierent genera, namely, Spirifera, Atrypa, HemitUyris, Orthis, Spirigera,

and, lastly, in Nucleosjnra, where I trust it may find a permanent home. Dr. Lindstroni

informs me that Prof. Angelin named this ?,\)ec\e's, Terebratula pachyyaster'm his ' Musaeum

Palaeontologicum Suecicum,' 1838. At p. 205 of his ' Brit. Pal. Fossils,' while treating

of this shell. Prof. M'Coy states
—" 1 have ascertained, by carefully breaking a specimen,

that there are no internal spiral appendages, and therefore the species does not belong to

Spirifer ; and I have observed a large triangular opening beneath the beak, so that

it does not belong to Atrypa, where ]\I. d'Orbigny has placed it." That Prof. M'Coy

should not have discoveied the spirals after breaking a specimen is not surprising,

and he might have broken twenty more without discovering a trace of their existence,

for they appear to have been very often destroyed in the process of fossilization. I have



SPIRIFERID^. 107

myself broken and sliced many specimens of different species which possess spiral

appendages before obtaining them. It is therefore not always safe to assert that a

species may not have possessed certain appendages because they are not exposed on

breaking a specimen. Now, in Nucleospira pisum they may often be seen without fractur-

ing the shell, through its transparent walls, as in the specimen fig. 18 of our Plate. The

interna] details of this species have been already given in full by Prof. Hall, in the generic

description, and consequently need not be again repeated ; but we must mention the long

hair-like spines which so closely cover the perfect shell ; and my attention was first turned

to this circumstance by Dr. Holl, who sent me a specimen so invested, which he had

discovered in the Wenlock Limestone of Colwall Copse ; and there are others preserved

in the Natural History Museum at Worcester.

Position and Locality. Nucleospira pisim occurs in the Wenlock Limestone and

Shale of Hay Head, near Walsall ; Wren's Nest, Dudley ; and Benthall Edge, in the

Wenlock district; Colw^all Copse, Malvern; Dormington and Lindels, in the Woolhope

district. Under Worcester Beacon, in Woolhope Limestone. In Scotland internal casts

have been recently discovered in the Wenlock shale of the Pentland Hills, by Messrs. D.

J. Brown and J. Henderson, of Edinburgh. These I will figure in the Supplement. This

species has also been found in Gothland. Prof. Hall obtained it from Walcott, New York

State, in shales of the Niagara Group.

Genus or Suh-genus Meristella, Hall, 1860.

Kail. Thirteenth Report on the State Cabinet of New York, p. 73, I860.—Fifteenth

Report, &c., p. 179, 1862.— Sixteenth Report, &c., p. 50, 1863.

I need not here repeat the reasons which induced Prof. Hall to propose the generic or

subgeneric designation of Meristella for shells typified by Atrypa timida of Dalman ;
these

details are given in a foot-note in pp. 13, 14, and 15 of my 'Monograph of Devonian

Brachiopoda,' 1864.

At p. 50 of the ' Sixteenth Report' Prof. Hall adds the following observations to those

he had published in 1860 :—"The genus Meristella includes Terebratuloid or Atlyroid

forms which are ovoid, more or less elongate, sometimes elliptical in outline, and not

unfrequently transverse or sub-circular; valves unequally convex, with or without a

median fold and sinus ; and this feature, when present, usually confined to the lower

half of the shell. Ventral beak more or less closely incurved (when closely incurved,

apparently imperforate), terminated by an aperture, the lower side of which may be formed
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by the umbo of the dorsal valve, or by a deltidium ; area none ; valves articulated by

teeth and sockets. Surface smooth, or marked by fine concentric lines of growth (not

laraellose), and indistinct or obsolescent radiating striae, which are usually more con-

spicuous in the cast or exfoliated surfaces than on the exterior. Shell fibrous. The

ventral valve is much thickened on each side towards the beak, and the rostral cavity

margined by flattened dental lamellae, which extend downwards to the commencement of

the muscular impressions, and terminate at the edge of the shell in blunt, tooth-like pro-

cesses. The muscular impression forms a somewhat broadly triangular depression in the

valve, just below the rostral cavity. In the cast of this valve we have the reverse of these

features. In the dorsal valve there is a strong hinge-plate or process, the prominent part

of which is broadly triangular, somewhat depressed or spoon-shaped in the centre, and

supported below by a median septum, which reaches from one third to one half the length

of the valve, and on each side marked by deep dental fossets, while the anterior angles

are produced into the crura which support the internal spires. Spires arranged as in

Athyris and Merista, being a double cone with the apices directed outwards. From the

lower lateral margins of the cardinal process or hinge-plate there is a callosity extending

beneath the anterior to the dental fossets, and joining with the thickened margin of the

valve, as in the other allied genera.

" In the cast of the dorsal valve we have the mark of the median septum, with an

elongated lanceolate muscular impression, reaching nearly to the middle of the valve.

The imprint of the triangular process, and the cavities made by the crura, are often pre-

served The difference between Athyris {= Spiriyera) and Meristella are everywhere

clear and unmistakable, in the external lamellose siu'face of the one and the almost smooth

character of the other. The muscular impressions of the ventral valve of Athyris are

at once distinguishable from those of Meristella. In the dorsal valve, the muscular

impressions differ from Meristella, the hinge-plate is of somewhat different character,

and the median septum is scarcely developed."^

I must, however, hasten to observe that, from want of sufficient material, it has not

been possible for me, in some cases, to determine with absolute certainty whether some

of the species should be placed in the genus Atrypa or Meristella.

" At pages 282—303 of the fourth vohime of his « Paleeontology of New York' (1857), Prof. Hall

describes, at great length, the characters which distinguish Meristella from Athyris ; and he illustrates a

series of very remarkable preparations made by Mr. R. P. Whitfield, showing the very complicated manner

in which the two spiral coils are attached to each other iu the middle, as well as to the hinge-plate, in

various species of the above-named genera. This, though different in detail, bears a certain resemblance to

what I described and figured in Athyris pectinifera, at p. 21 of my 'Monograph of British Permian

Brachiopoda.*
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Meristella tumida, Dalman (sp.). PI. XI, figs. 1—13.

Terebkatula OBirsA, Soic. Trans. Linn. Soc, vol. xii, p. 516, pi. xxvii, figs. 3, 4,

1815.

Atetpa tcmiua, Hal. Yet. Akad. Handl., p. 134, pi. v, fig. 3, 1828.

Teeebratcla tcmida. Von Buck. Ueber Terebrateln, &c., p. 103, 1834.

Atkypa tumida, Eisinger. Lethsea Saecica, p. 77, pi. xxii, fig. 5, 1837.

— TEXUisTRiATA, Sow. Sil. Syst., pi. xii, fig. 3, 1839.

Terebratula irMiDA, Barrande. Sil. Brach. aus Bohmen ; Xaturw. Abhandl., toI. i,

pi. XV, fig. 11, 1847.

— — Dav. et de Fern. Bull. Soc. Geol. France, 2nd ser., vol. \, pp.

226 and 246, pi. iii, fig. 26, 184S.

— — Bronn. IndexPal., p. 1254, 1848.

Ateypa iriiiDA, Phillips and Salter. Mem. Geol. Surv., vol. ii, p. 279, 1848.

Merista — Schmidt. Silar. Format. Ehstland, &c. ; Archiv >"at. Liv- Ehst- und

Kurlands, vol. ii, p. 209, 1858.

Spibigeka — D'Orb. Prodrome, vol. i, p. 43, 1849.

Athtbis — M'Coi/. Brit. Pal. Foss., p. 196, 1852.

— — 2forris. Cat. Brit. Foss., p. 131, 1854.

— — Salter. SQuria, 2nd edit., pi. xxii, fig. 20, 1859.

Meristella tumida, J. Hall. Thirteenth Annual Report of the Regents on the State

Cabinet of New York, p. 73, 1860.

Merista — Lindstrom. Ofv. K. Yet. Ak&d. Forhandl.. p. 161, 1S60.

Spec. C/iar. Shell variable in form, subcircular or rotundo-quadrate, usually a

little wider than long; sometimes the width not exceeding the length. Valves almost

equally deep and tumid. Dorsal valve uniformly convex to about the middle ; the

fold, which is confined to the anterior half, gradually rising from the lateral portions

of the shell into a squarish elevation, divided along the middle by an angular

depression or groove, which is continued to the umbone. The fold is also usually cur\"ed

upwards, so that when viewed in profile the valve is convex from the umbone to

about half its length, forming afterwards a concave curve to the extremity of the

fold. Ventral valve convex, with a wide square or obtuse sinus, commencing at

about the middle of the valve, and extending to the front. It is also divided by a

narrow groove, which, originating at the extremity of the beak, extends to the front.

The lateral margins are rounded ; front margin straight when the shell is young, but

gradually rising, so as to form a rotundato-quadrate lobe towards the dorsal valve : beak

small, and so much incur\-ed as to almost touch the umbone of the opposite valve ; no

area or foramen visible. Surface of valves smooth, or marked only by fine concentric

lines of growth, which are here and there stronger. The interior of the ventral valve is

thickened at the beak, and especially for some short distance between the two strong

dental plates, which extend along the bottom of the valve by a concavo-convex cune to
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about the middle of tlie valve, leaving between them a pear-shaped depression filled by the

scars of the occlusor and adjuster muscles. The interior of the dorsal valve has, under

the incurved beak, a small hinge-plate, divided in the middle ; each half broadly triangular

and depressed along the centre ; these hinge-plates are supported below by a median

septum, which extends to a little more than one third of the length of the valve. On the

outer side of the hinge- piate are excavated the dental sockets, and to the hinge-plate is

attached a comphcated system of lamellae, which form the spiral coils, with their

extremities directed outwards or towards the lateral margins of the shell; each spiral

being composed of about fifteen convolutions. The adductor or occlusor muscular

impressions are oval scars close to and on either side of the lower portion of the septum.

Ovarian pits are also in some specimens observable on the visceral portion of the interior.

Two specimens measured

—

Length 23, width 23, depth 17 lines.

„ 16, „ 20, „ 12 „

Ohs. I have devoted an entire Plate to the variations in shape assumed by this

remarkable species. Fig. 9 is viewed from the beaks, in order to show the two diverging

lines, which are in some specimens visible through the transparent shell, and which,

commencing at the extremity of the beak in the ventral valve, extend to about one third

of its length. These, and the single central line in the dorsal valve, indicate the position of

the hinge-plates and septum in the interior. The external surface in all the many specimens

I have examined was smooth ; but when the specimen is shghtly decorticated, the fine

radiating striae described by Mr. J. de C. Sowerby are observable. The species appears

to have been described for the first time about 1815, by J. Sowerby, under the designa-

tion of Terehratula obtusa ; and he also at the same time gave a figure of the exterior,

and another in which portions of the spiral coils were exposed, so that in reality, were the

rules of priority to be strictly adhered to, the shell under description ought to retain the

designation of Meristella obtusa, Sow,, sp.^

In 1827 the same shell received from Dalman the designation of Atrypa tumida ; and,

' In vol. xii, p. 5 1 5, of the ' Linnean Transactions,' Sowerby describes his shell in the following words :

—

" Since I presented a sketch of an Anomia or Terehratula with internal cartilage (it was Spirifera striata),

I have received a species of Terehratula of a very different construction, with a spiral cartilage ; and I con-

ceive that a figure of this species would be a convenient addition to my former communication, as showing

that the spiral cartilage is less confined to shells of a certain external form than might have been expected.

Such as I had seen before had straight elongated hinges, and the deeper shell had a triangular foramen,

or distant curved beaks indicating it ; the present sketch, figs. 3, 4, represents a shell curved laterally from

the hinge, which must be very short ; the beaks are very small, and without any space for a triangular

foramen externally
;
although within there appears a nearly triangular appendage to the cartilage, which, if

not possessed of the outer shell, might indicate a triangular foramen. I presume to lay this sketch before the

Society, hoping the subject will meet with attention and investigation when opportunity ofi'ers. The

construction of the shells in my former communication would, without the present specimen, have given

an idea of the straight hinge being peculiar to those Terehratulce with a spiral cartilage, as agreeing with
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as this specific name has been generally adopted, it would not, I think, be desirable to

alter it now, especially as no one has made use of Sowerby's name. It is, however,

strange that Mr. J. de C. Sowerby, who was fully cognisant of his father's prior claims,

since he quotes them in his description, should, in 1839, have described the same shell

under the appellation of Atrypa tenuistriata, a name which has not, however, been sub-

sequently adopted. Mr. Salter first referred the English shell to Caiman's Atrypa

tumida and the shell has since been shifted from genus to genus, as will be seen by a

glance at our Hst of Synonyms, until it has finally been taken as the type of Prof. Hall's

genus Meristella.

Position and Locality. Meristella tumida is a common shell in the Wenlock limestone

of Dudley, Woolhope, Benthall Edge, the Rushall Canal near Walsall, May Hill, &c. Prof.

Phillips and Mr. Salter mention Storridge, Ledbury, Hereford Beacon, and Eastnor Park

in the Malvern District, and the Wenlock limestone and Lower Ludlow of Hill End, at

Abberley and Callow Farm in the Abberley district. North of Canwood, Dormington

Wood, East of Canwood and Lindels, in the Woolhope district. West of Rock Farm,

Rock Farm, North of Taynton, in the May Hill district. In the Ayraestry limestone of

Llanbadoc and Russell's Farm, in the Wenlock limestone and shale of Cilfigan, Ty-newydd,

Trostrey, Bryn Craig, Craig-y-garcyd in the Usk district, and at Ty-newydd, Keeper's

Lodge, &c., in the Llandeilo district. In Scotland it has been found by Mr. J. Hen-

derson, in the Wenlock shales of the Pentland Hills. It occurs in Gothland ; also in the

neighbourhood of Christiania in Norway. Prof. Schmidt mentions having found it in

Russia ; and M. Barrande obtained it near Prague in Bohemia.

Meristella angustifrons, M'Coy (sp.). PI. X, figs. 21—27.

Hemithyris angustifrons, M'Cotj. Ann. Mag. Nat. Hist., 2nd ser., vol. viii, p. 391,

1851; Brit. Pal. Foss., p. 199, pi. I H, figs. 6 to

8, 1852.

Terebeatula — Salter. Quart. Journ. Geol. Soc, vol. vii, pi. ix, fig.

10, 1851.

Rhynchonella — Morris. Cat. Brit. Foss., p. 146, 1854.

— — Salter. ' Siluria,' 2nd edition, p. 230, Foss. 48, fig.

2, 1859.

Parkinson and Martyn, and might therefore have been misleading. The spiral remains in the present

species seem rare, as most of the shells are filled with a hard marly earth. It was found with some other

species in Sladacre's Quarry, on tlie right hand side of the road leading from Wych to Colwell Green, a

part of the Malvern Hills." I have experienced some difiiculty in ascertaining exactly the date at which

Sowerby's description of r. oJ^Msa was really published. The date at the commencement of vol. xi of the

Linnean Society's Transactions is 1818; but the part containing Sowerby's description of T. obtusa

has the date wanting. The paper, however, appears to have been read partly on the 6th of December,

1814, and partly on February ITth, 1815.
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Spec. Char. Ovate, longer than wide ; valves almost equally and regularly convex

;

no regular fold or sinus, but a slight elevation is perceptible near the front in the dorsal

valve ; sides rounded, and narrowed towards the front, which is also either straight or

gently rounded. Beak more or less incurved, with a small triangular opening visible

under its angular extremity ; but this is often concealed by the incurvation of the beak.

Surface smooth, marked only with a few concentric lines of growth. Shell-structure

impunctate. Two specimens measured

—

Length 9, width 6, depth 4^ lines.

J) 9, „ 7, „ 5 „

Obs. Prof. M'Coy was the first to describe this species ; but he was in error when

placing it in d'Orbigny's genus Hemithyris, which is itself no more than a synonym of

Bliynchonella ; for, as may be seen in a specimen discovered by Mr. J. Thomson (fig. 25),

the shell was provided with spiral processes, and is a Meristella. Nor could it, for the

same reason, be classed with Terehroiula. In certain localities it abounds in the condi-

tion of internal casts, which, in Prof. M'Coy's words, " show in the entering [dorsal]

valve, two sub-parallel, approximate, longitudinal sulci, marking the inner [outer] edges

of the muscular impressions, and with a fainter sulcus between them, left by the slight

mesial septum ; two pits near the beak, left by the apophyses, strong. Receiving

[ventral] valve M'ith two strong dental lamellae, one each side of the beak, and a slight

indication of a mesial septum : a few straight, once- or twice-branched impressions of the

pallial vessels on each side." The shell is usually of an elongated oval form ; but some

examples are almost circular, and even occasionally, though rarely, a little wider than

long. I cannot consider Prof. Schmidt correct in placing M. angustifrons, M'Coy, among

the synonyms of Atrypa cassidea, Dalman (Silurische Formation von Ehstland, Nord-

Livland und Oesel; Archiv, &c., 1858, p. 209).

Position and Locality. At p. 230 of ' Siluria' (1859) this fossil is quoted by Salter

as one of the characteristic fossils of the Lower Llandovery rocks. In Scotland it occm-s

by millions in a greenish and rusty-coloured sandstone at Mullock Hill, Dalquharran,

Craighead; as well as in other localities of the Girvan Valley, Ayrshire. Mr. Salter

traced this species in the Llandovery formation in South Wales, along the borders of

South Wales, at Rhayader, Cilgwyn, and Pen-y-lan, near Llandovery ; also near Builth.

Meristella didyma, Dalman (sp.). PI. XII, figs. 1—10.

Teeebratula ? DIDYMA, Dalman. K. Vet. Akad. Handl., p. 146, pi. vi, fig. 7, 1828.

Atrypa — Ilisinger. Letbsea Suecica, p. 77, pi. xxii, figs. 7 a, b, c,

1837.

Tebebeatula sacculus, Fon Buck. Ueber Terebrat. ; Akad. Berlin, 1834, p. 90 (not

T. sacculus, Martin).
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Atkypa didyma, Sow. ' Silurian System,' pi. vi, fig. 4, 1839.

Terebratula canalis, Id. lb., pi. v, fig. 18, 1839.

Atrypa didtjia (including T. canalis), Phillips and Salter. Mem. Geol. Surv., vol. ii,

p. 277, 1848.

Terebratula, — Dav. Bull. Soc. Ge'ol. Fr., 2nd sor., vol. v, p. 326, pi. vi, fig. 7,

1848.

Spikifer didymus, Bronn. Index Pal., p. 11/6, 1848.

^ Hemithyris diuyma, D'Orb. Prodrome, vol. i, p, 37, 1849.

Atrypa canalis, Id. lb., p. 40, 1849.

Hemithyris didyma, M'Coy. Brit. Pal. Foss., p, 201, 1852.

— UPSILON, Id. Id., p. 207, 1852.

Waldheimia ? canalis. Gray and Woodward. Cat. MoUusca Brit. Mus., part iv,

p. 77, 1853.

Spirigeeina didyma, Schmidt. Archiv Naturk. Liv- Ehst- und Kurlands, vol. ii,

p. 210, 1858.

Rhynchonella — Salter. ' Siluria,' 2nd edit., pi. xxii, fig. 15, 1859.

Spirigera — Lindstrdm. Ofv. K. Vet. Akad. Forhandl., p. 361, 1860.

Spec. Char. More or less pentagonal, usually longer than wide
;

posterior margins

converging into a small tapering incurved beak; front narrowed, and emarginate or

notched. Valves either regularly and moderately globose, or with a narrow mesial

sulcus, commencing in each valve at a short distance from the extremity of the beaks,

and extending to the front. No foramen visible. Interiorly, the spiral processes are

directed outAvards, and attached to the hinge-plate of the dorsal valve. Surface smooth,

marked here and there by more or less strongly indented concentric lines of growth.

Shell-structure impunctate. Two specimens measured

—

Length 11, width 10, depth 7 lines.

10, „ 10, „ „

Ohs. This small species has, since 1S27, been referred to no less than nine different

genera ! Being possessed of spiral processes, it could not be classed with Terebratula,

Bhi/nchonella, or Hemithyris; and it appears to me that its affinities are more with

Meristella or Athijris than with any of the other genera to which it has been allotted.

Palaeontologists are also now generally of opinion that Terebratula canalis, Sow., must be

placed amongst the synonyms of the shell under description ; and Mr. Salter and myself

ascertained the matter beyond doubt by comparison of the original fragmentary valve

upon Avhich the so-termed T. canalis had been founded, the specimen being preserved

in the Museum of the Geological Society. Von Buch was in error in placing it amongst

the synonyms of Terebratula sacculus, these shells belonging to different genera ; and

therefore Bronn was right in stating that Terebratula didyma, Von Buch, was a different

shell from T. didyma of Dalman. Not being acquainted with the Terebratula corculum of

d'Eichwald, I cannot say whether Prof. Bronn was correct in referring it also to Dalman's

species. I am not quite certain that the shell figured by Barrande as Terebratula

canalis, Sow. (Silur. Brachiop. Bohmen, PI. XVI, fig. 13), really belongs to Sowerby's

15
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T. canalis or to Dalman's T. (?) didyma ; and I think the valve attributed to T. canalis by

M. de Verneuil in the great work on Russia (PL IV, fig. II) must belong to another

species. Hemithjris upsilon of M'Coy, from Pwllheli, appears to be Meristella didyma.

[Salter.]

Meristella didyma varies in shape, as may be seen in the series of specimens figured in

our Plate; but is always easily distinguishable from J/, tumida, M. anyustifrons, and

M. Circe, on account of the furrow which in most specimens divides the valves into two

distinct lobes. It has neither fold nor sinus.

Position and Locality. Meristella didyma occurs in the Llandovery, Wenlock, and

Ludlow Rocks. In the Upper Llandovery at Glansevin, Llandeilo. In the Wenlock

Limestone of Dudley. At Hay Head, Rushall Canal near Walsall, Benthall Edge, and

Ledbury. Wenlock Shale of Falfield, Tortworth. In the Upper Llandovery of Eastnor

Park, Malvern, and May HiU; and also at Pwllheli (as Hemithyris njjsiloti), according to

Mr. Salter. At Usk, Abberley, and Sedgley, in the Aymestry Limestone. Ledbury,

Herefordshire, in Wenlock Limestone. Messrs. Phillips and Salter found this shell at

Ridge Hill, Abberley district, in Aymestry Limestone : South-west of Hazle and Wootton

Earm (Woolhope district) ; at Llangibby ; and North of Camp Wood in Aymestry

Limestone; and at Dowlas in LoAver Ludlow (Usk district). Cwm-craig-ddu, Upper

Ludlow (Builth district). North of Trichrug. Storm Hill Lodge. Pont-ar-y Llechau, and

Golden Grove, Dafaddfa-Uchaf, in the Llandeilo district. On the Continent it occurs at

Ostergan, Gothland, at Solva (Ural), and in several localities in Oesel and Ehstland.

Meristella nitida, Hall (sp.). PI. X, figs. 28—32.

Tebebratula. L^viuscuLA, Sow. Sil. Syst., p. G31, pi. xiii, fig. 14, 1839.

Atrypa nitida, Hall. Report Fourth Geol. District New York, pi. xii, fig. 5,

1843 ; and Palaeont. New York, vol. ii, p. 268, pi. Iv, figs. 1 a—o,

1852.

Tekebratula l^viuscdla, Bronn. Index Palseont., p. 1240, 1848.

— nitida, Dav. Bull. Soc. G6ol. Fr., 2nd ser., vol. v, p. 32", pi. iii, fig.

37, 1848.

— — De Verneuil. Ibid., p. 346.

Atrypa — UOrb. Prodrome, vol. i, p. 40, 1849.

Terebeatula? L.a;viuscuLA, Salter. Siluria, 2nd edit., pi. xxii, fig. 14, 1859.

Rhynchonella nitida, Id. Ibid., p. 545, 1859.

Spirigera? — Lindstrom. Ofv. K. Vet. Akad. Forliandl., p. 361, 1860.

/Spec. Char. Shell small, ovate, longer than wide ; valves almost equally convex :

beak small, incurved over umbonc of dorsal valve ; no foramen observable
;
greatest width

of shell about the middle, broadest anteriorly, tapering to the extremity of thi'

beak. Valves almost etjually and moderately convex; lateral and frontal marginal line
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nearly straight. There is no regular fold or sinus, but a small depression sometimes exists

at and near the front in the ventral valve. Surface smooth, marked by concentric

lines of growth, more or less strong at inter\^als. Shell-structure impunctate. Two
specimens measured

—

Length 7, width 5, depth 3^ lines.

» 5, „ 4, „ 3 „

Obs. Having carefully examined and compared the original example of Terehratula

laviuscula. Sow. (in the Museum of the Geological Society), with the American Atrypa

nitida, Hall, 1 soon became convinced that Sowerby's specimen was a small and obscure

shell, with no definite characters, and therefore should not hold priority over Prof. Hall's

well-determined species. Sowerby's specimen possesses the fibrous impunctate shell-

stnicture of Athjris or of Meristella ; and in one of these genera it ^^t11, no doubt,

requii-e to be classed. I am also somewhat uncertain whether the Bohemian T. Circe

of Barrande be more than a variety of the shell under description; but, as there

may exist still some uncertainty about the matter, and as I have not had the

advantage of being able to examine many specimens of these shells, I will describe this

last under a separate head, while repeating that our British examples attributed to

Barrande's species seem to pass by so many gradations into 31. niiida, that it is

possible they are all variations of a single species. The only difierence I can

observe in the two is, that in M. Circe there appears to exist a small but deepish

sinus towards the front in the dorsal valve of many specimens, which gives to the frontal

line an elevated convex curve ; but this is also visible, to a lesser degree, in many examples

of undoubted J/, nitida; and in his description oi Atrypa nitida, Prof. Hall does not

fail to observe that " the dorsal valve (our ventral) is sometimes marked, near the base,

by a longitudinal depression." I had noticed the presence of spirals in 1847, and

recorded the observation in the ' Bulletin Soc. Geol. France and Lindstrom has also

detected them in a Gothland specimen. In his description of A. nitida. Prof. Hall

observes :
—" It is usually remarkable for its smooth surface, interrupted only by a few

hnes of growth on the middle or towards the base, the finer concentric striae being

obsolete or invisible to the naked eye. In some individuals the shell becomes thickened

near the base [front], and marked by very strong lines of growth."

Position and Locality. Meristella nitida occurs in the AVenlock Limestone and

Shale at the Rushall Canal near Walsall, at Dudley, Benthall Edge, at Tynewydd, Llan-

dovery (the original locality), in "Wenlock Shale. In Ireland it has been found by the

Geological Survey in the Upper Silurian at Cahirconree, on the west side of County

Kerry. It occurs also in Gothland. In America, according to Prof. Hall, it is found in

every part of the Niagara group of New York State, being most abundant at Lockport

;

also at "Wolcott, in "^"ayne County, &c.
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Meristella Circe, Barrande (sp.)- PI- X, figs. 33—35.

Terebeatula Circe, Barrande. Sil. Brach. Bohtn. ; Nat. Abhandl., vol. i, p. 3", pi.

xvi, fig. 6, 1847.

— — Dav. Bull. Soc. Geol. Fr., 2nd ser., vol- v, p. 326, pi. iii,

fig. 27, 1848.

Spieigera — D'Orb. Prodrome, vol. i, p. 43, 1849.

Athyris — Salter. Siluria, 2nd edit., p. 542, 1859.

? Spirigeea — Lindstrdm. Ofv. K. Vet. Akad. Forhandl., p. 361, 1860.

Characters. Shell small, rhomboidal, longer than wide, greatest width about the

middle, from whence it gradually tapers to the extremity of a small incurved beak, and

anteriorly towards the front, which is much narrowed, and sometimes shghtly indented.

Valves almost equally and moderately convex, not often gibbous
;

margin-line nearly

straight laterally, convex or curved in front. There is no real fold, but a small rounded

elevation occurs near and at the front of the dorsal valve, with sometimes a small groove

along the middle, and there is a corresponding depression or sinus in the ventral valve.

Surface smooth, marked only by concentric lines of growth. Shell-structure fibrous,

impunctate. Spiral processes attached to the hinge-plate of the dorsal valve. Two

specimens measured

—

Length 7, width 5, depth 4 lines.

„ 6, „ 5i „ 4 „

Ohs. The spiral processes in this species (or V9,riety) have been figured by Barrande

and by myself, in 1847 and 1848.

Position and Locality. Meristella Circe occurs in the Wenlock Limestone of Dudley;

at Hay Head, and the Rushall Canal near Walsall ; in the Woolhope Limestone at Eastnor

Park, Malvern, &c.

In Bohemia it was found by Barrande near Prague ; and Lindstrom thinks he has

obtained it at Gothland.

Meristella ? Maclareni, Haswcll. PI. XII, fig. 20, a, b.

Merista Maclareni, Ilaswell. Silurian Formation of the Pentland Hills, p. 30,

pi. ii, fig. 16, 1865.

Spec. Char. Shell small, pentagonal, narrowed anteriorly, and slightly indented in

front. Ventral valve much deeper and more convex than the opposite one, and with an

angular sinus or sulcus extending along the middle. Beak pointed, much incurved over

the mnbone of dorsal valve, with sharply defined beak-ridges. No foramen visible. Dorsal
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valve slightly convex, with a depression along the middle. Surface smooth, marked only

by concentric lines of growth. Interior unknown.

Length 5, width 4, depth 2^ lines.

Obs. Only one imperfect specimen having been found (by Mr. Haswell, in the

Wenlock Shale of Deerhope Burn, Pentland Hills), I am much puzzled in which of two

or three genera it should be located, and I have provisionally left it with Meristella ; for,

although several species of Merista, with the arched or shoe-lifter process occur in the

Silurian rocks of Bohemia, I am not acquainted with any species of the genus in our

British Silurian rocks, unless the small shell, PI. XXI, figs. 28 and 29, may be referred

to it.

Meristella? crassa, /. de C. Soio. (sp.). PI. XIII, figs. 1, 2, 3.

Atrypa crassa, Sow. Sil. System, pi. xxi, fig. 1, 1839.

Spirifera percrassa, M'Coy. Brit. Pal. Foss., p. 194, 1852.

? PoRAMBONiTES CRASSA, Morris. , Cat. Br. Foss., p. 143, 1854.

Atrypa? — Salter. Siluria, 2nd edit., pi. ix, figs. 6, 8, 1859 ; Mem. Geol.

Surv. Great Brit., p. 363, 1866 ; Spirifera percrassa, ibid.,

p. 276.

Spec. Char. Longitudinally or transversely oval, somewhat sub-rhomboidal, widest

about the middle
;

anteriorly the sides present a gentle inward curve, while the front is

narrowed and slightly rounded
; posteriorly the sides form broad convex curves, and the

beak is small and incurved. Valves nearly equally convex (?) and smooth ; a very slightly

rounded lobe exists near the front in the dorsal valve, to which corresponds a small

depression in the ventral valve. The interior of the latter is considerably thickened

;

while from under the extremity of the beak the dental plates diverge widely for a short

distance on either side of the beak, and end anteriorly with a hinge-tooth, thus leaving

between them a rather deep fissure, of which the sides slope inwards to unite along the

bottom of the beak. On leaving the dental projections, these plates converge for some

distance to diverge again, until they reach about two thirds or more of the length of the

valve, so that towards the middle of the shell they partly surround the muscular area.

These dental plates have not a great elevation, but are wide at their base. The lateral

portion of the valve, between the dental plate and the margin, is exceedingly thick, and

is marked by several obliquely indented grooves, which exist also, but with less depth, on

the surface of the interior of this valve that is not occupied by the dental plates and

muscular areas. In the interior of the dorsal valve a small hinge-plate is divided by a

narrow groove ; under this a slightly elevated median septum extends to about half the

length of the shell, dividing the muscular scars, which fonn a pair on either side of the
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septum, and are separated one from the other by smaller obUque ridges. Two specimens

measured

—

Length 12, width 11 lines.

„ 8, „ 9 „

Obs. This shell does not appear to have been well understood by those who have

described it, nor can the genus to which it belongs be yet with certainty determined. It

is not a Spirifer, as Prof. M'Coy and one or two others have supposed it to be
;

for,

besides the interior arrangements not being those of that genus, it possesses no area ; the

lateral portions of the beak being regularly rounded off from the margin of the fissure.

The fissure itself is also in a great measiu'e filled up by the incurved beak or umbone of

the dorsal valve. Then there appears no sufficient or valid grounds that I can perceive

for placing it with Porambonites, nor with Atrypa ; and consequently the genus to which

it bears most affinity would appear to be Meristella or Athyris. At p. 230 of ' Siluria'

(2nd edit.) Mr. Salter states that Atrypa crasm is probably of the same genus as the

so-called BJiynchonella angustifrons, and that Terebratula furcata, Sow. (Min. Conch.,

PI. 21, fig. 16), one of the same group, is an Upper Llandovery species. Now, I have

already shown that the so-called Hemitliyris or Rhynchonella angustifrons of M'Coy and

Salter is either a Meristella or an Athyris, and is possessed of spiral lamellae for the

support of the oral arms, as in those genera ; and consequently it is highly probable that

Meristella crassa was similarly provided.

My description of the interior is taken from gutta-percha moulds, made from internal

casts
;
but, as casts alone have been hitherto found, I will here reproduce the description

Prof. M'Coy has given of them—" Casts of the receiving (ventral) valve show two very

strong slits of the dental lamellae, converging so as to meet in the rostral part, enclosing

the large triangular foramen, and again diverging in their anterior part, reaching to

within one fourth the length of the anterior margin : each side with about six thick

radiating ridges (ovarian?), and tAvo or four on the middle lobe, all obscurely forking at

the margin. Casts of entering (dorsal) valve show two thick diverging dental pits at the

beak, a wide shallow mesial depression, with an obscure cmcial arrangement of four

angular ridges defining the muscular impressions."

I have not myself seen a perfect bivalve specimen of this common species, and the

figures given in the ' Silurian System' are very imperfect. Although I have not been able,

from want of sufficient material, to offer complete figures of the exterior, I believe those I

have given of the interior may be considered an improvement on those hitherto published,

and will assist the student in any further researches he may make with reference to the

species.

Position and Locality. Meristella crassa is common in the Lower Llandovery, and

rare in the Upper Llandovery or May Hill rocks. Mr. J. de C. Sowerby describes it

from Cefn Rhyddan, Llandovery. Mr. Salter mentions it from the Upper Llandovery

rock of Bograine, near Shelve ; and from the Lower Llandovery of Cyrn-y-brain, and of
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Matliyrafal, near Meifod, North Wales, from which last place Prof. M'Coy also quotes it.

He also states that it has been also found in the green conglomerates (Lower Wenlock)

of Moel Seisiog, Llanrvvst, Denbighshire (but Mr. Salter refuses to acknowledge it as a

Wenlock species).

Meristella ? ruRCATA, Soio. (sp.). PI. XIII, figs. 7, 8, 9.

Terebratula furcata, J. de C. Sow. Sil. Syst., pi. xxi, fig. 16, 1839.

Rhynchonella — Morris. Cat. Brit. Foss., p. 146, 1854.

— — Salter. Siluria, 2nd edit., p. 545, pi. ix, fig. 12, 1859.

Spec. Char. Shell small, elongate-oval ; ventral valve convex, smooth, beak incurved
;

interior much thickened, while from under the extremity of the beak the dental plates

diverge widely for a short distance, and terminate anteriorly with a hinge-tooth ; from

thence they again converge for a short distance, leaving between them a deep concave

space or fissure. At the anterior base of this hollow two deep grooves commence, and

gradually diverge ; while a raised central ridge divides them for some distance, to become

itself afterwards divided into two branches, with a depression between them towards the

front. There exist also in the thickened lateral portions of the valve two or three oblique

furrows, all of which are in relief in the casts

—

Length 4^, width 4 hues.

Ohs. Of this species I am unfortunately acquainted with some internal casts of

the ventral valve only; and all my efforts to obtain a specimen showing the exterior

of both valves, as well as the interior of the dorsal valve, have proved unavailing.

Therefore our knowledge of this species, and of its true generic position, must for the

present be necessarily very incomplete and unsatisfactory. I have left it provisionally

with Meristella, as suggested by Mr. Salter, who has seen many specimens in working over

the collections of the Geological Survey ; but it may require to be removed hereafter,

when the other parts of the shell shall have been discovered. In the mean time I have

given carefully enlarged drawings of the interior of the ventral valve. Mr. J. de C.

Sowerby describes his shell as " Orbicular, very convex, smooth ; beak of one valve

much curved ; interior marked witli several furrows, and a forked channel in the middle."

This is the aspect of the cast ; the forked channel being the cast of the divided central

ridge. (See above.)

Position and Locality/. This species has been obtained from the Upper Llandovery

sandstone, one and a half mile south of Bogmine, Shelve, Shropshire. In the Survey

Museum are some specimens found by Mr. Salter at Morrell's Wood, near the Wrekin.

Sir R. Murchison's original specimens may be seen in the Museum of the Geological

Society. It is, says Mr. Salter, a common species.
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Meristella? subundata, M'Coi/ (sp.). PI. XIII, figs. 4, a, b, c.

Hemithyeis subundata, M'Coy. Brit. Pal. Foss., p. 207, pi. in, 1852; and Annals

Nat. Hist., 2nd series, vol. viii, p. 394, 1851.

Rhynchonella — Salter. Siluria, 2nd edit., p. 545, 1859.

Hemithyris — Schmidt. Archiv Naturk. Livlaiids, &c., vol. ii, p. 214, 1858.

Sj)ec. Char. " Transversely broad-oval ; valves almost equally convex ; beak very

small, apicial angle 140° near the apex; lateral margins straight; front raised into a

rounded wave, from which in the large valve a wide shallow mesial depression extends

half-way to the beak, with a corresponding elevation in the small valve in some specimens

extending to the beak." Length 11, width 15 lines.

Obs. I have reproduced Prof. M'Coy's diagnosis and figures, as he had greater

opportunity of studying the shell than I have had ; but I have ventured to remove it from

Hemithyris, as its affinities appear to me to tend more towards those of the Athyrida

than to the BhynchonellidcB, of which the term Hemithyris is no more than a synonym.

In this alteration I am supported by Mr. Salter, who has devoted so much attention

to the British Pala30zoic genera and species. The shell is smooth, and remarkable for

the smallness of its beak. It is not much unlike some compressed examples of Meristella

tumida.

Position and Locality. It is stated to be very common in the schists and limestones

of Mathyrafal, South of Meifod, Montgomeryshire; also in the slate of Alt-ffair-ffynnoii,

LlanfyUin ; and at p. 545 of 'Siluria' it is quoted from the Llandovery rocks. At p. 275

of vol. iii of the ' Memoirs of the Geological Survey,' its locality is more exactly given

by Mr. Salter as Pen-y-craig, Llangynyw, near Mathyrafae, Meifod, North Wales (in

the Lower Llandovery). Prof. P. Schmidt mentions having found this species in the

Lower Silurian of Baltischport.

Genus Athyris, J/'Coy (= Spirigera, D'Orbiyny).

For the characters of this genus readers are referred to my ' Monograph of British

Permian Brachiopoda/ p. 20, &c., and to the 'Devonian Monograph,' p. 113, &c.

Although the genus Merista proper, with its shoe-lifter-shaped plate, is represented

abundantly in the Upper Silurian rocks of Bohemia, I am not (as before said) at present

acquainted with any British Silurian species that I could refer to that genus.
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Athyris obovata, Souk (sp.). PI. XII, fig. 19; and PI. XIII, figs. 5, 5 «.

Atrypa obovata, Sow. Sil. Syst., pi. viii, fig. 9, 1849.

Terebkatula — Sow.1 Barrande. Silur. Brach. Bohmen, p. 28, pi. xv, fig. 8,

1847.

— — Bav. Bull. Soc. Geol. France, 2nd ser., vol. v, p. 327, 1848.

Atrypa — Phillips and Salter. Mem. Geol. Surv., vol. ii, pt. 1, p. 2/8,

1848.

Athyris? — Salter. Siluria, 2nd edit., p. 542, pi. xxii, fig. 16, 1859.

Spec. Char. Almost circular, a little wider than long ; valves nearly equally convex,

with or without a small rounded elevation or fold near the front in the dorsal valve, to

which corresponds a small depression in the ventral valve ; beak small, incurved over the

umbone of dorsal valve ; surface smooth, or rather marked by concentric and slightly raised

lines of growth.

Length 5, width 5^, depth 3^ lines.

Obs. All my efibrts to obtain a sight into the interior of the dorsal valve of this

species have proved unsuccessful; but I feel almost certain that it was provided with

spiral lamellae. I have received from Dr. HoU the interior of the ventral valve, of which

a figure will be found in PI. XIII. British examples of this shell are small, and do not

attain the dimensions of the specimen figured from Bohemia by Barrande. I am also not

certain whether the species under description and Atrypa compressa, Sow., should not be

considered as a single species. It is true that Sowerby informs us that in his A. obovata

there exists a small marginal elevation at the front in the dorsal valve, forming a rounded

sinus in the ventral ; but, although this may be the case in some specimens, it was not

so in many examples that have fallen under my notice, so that I am very much inclined

to regard them as one species, or as varieties only but as this does not appear to be

the view taken by the generality of palaeontologists, I shall provisionally leave them under

separate heads. They present the same dimensions ; but A. compressa is stated to be

equivalve, and A. obovata to be inequivalve.

1 In the 'Annual Report of the Trustees of the Museum of Comparative Zoology,' Boston, 18(j3,

Mr. Louis Agassiz states that " The differences noticed among animals of the same species do not con-

stitute varieties, but are individual differences, similar to those which may be noticed among the different

individuals of the same family among ourselves. Any attempt to group them under a few heads, as

varieties, fails as soon as large numbers of specimens are considered. What have been generally described

as varieties by naturalists are extreme individual differences, occurring more frequently in certain species

than in others
; but, like all others, presenting the same indefinite peculiarities, which forbid one consider-

ing them as in any way typical. This shows that individuality constitutes the most prominent feature of the

organic kingdom, and is by no means confined to the human family."

IG
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Position and Locality. It occurs plentifully in the Lower Ludlow rock at Mathon

Lodge, west flank of Malverns ; also at Dog Hill, Ledbury. The type specimen of this

species, as well as that of A. compressa, Sow., may be seen in the Museum of the Geo-

logical Society of London.

M. Barrande found this species near Prague, in Bohemia.

Athyris compressa, Sow. (sp.). PI. XII, figs. 16—18.

A.TRYPA COMPRESSA, 8ow. Sil. Syst., pi. xiii, fig. 5, 1839.

_ _ WCoy. Syn. Sil. Fo6s. Ireland, p. 39, 1846.

? Terebratula, — Barrande. Silur. Brach. Bohmen, p. 47, pi. xiv, fig. 3,

1847.

— — Bav. Bull. Soc. Geol. France, 2nd ser., vol. v, p. 327,

J848.

Rhynchonella — Suiter. Siluria, 2nd edit., p. 544, pi. xxii, fig. 22, 1859.

1 Spieigeba — Lindstrdm. Ofvers. K. Vet.-Akad. Forhandl., p. 361,

1860.

Spec. Char. Shell small, orbicular, somewhat transversely oval or circular ; valves

moderately and nearly equally and evenly convex, rather compressed, without fold or

sinus ; front line slightly rounded on the margin ; beak in ventral valve very small, and

much incurved over the umbone of the opposite valve, so that the minute aperture is but

rarely exposed. Surface smooth, marked more or less deeply with concentric, slightly

projecting lines of growth ; shell-structure fibrous, not punctured.

Length 5^, width 6, depth 3 lines.

Oh. I have stated my reasons above (p. 121) for thinking that this and A. obovata

may probably belong to a single species. In one or two examples a shallow or slight

median depression was observable near the front, as may be noticed in a specimen from

Dudley, in Gray's collection, British Museum (fig. 17). Although I have not been able

to examine the interior of any of our British examples, it is very probable, if not certain,

that the animal was provided with spiral lamellae for the support of its oral arms ; and if

the specimen figured by M. Barrande from Bohemia be really referable to the shell

under description, we possess positive evidence of their occurrence. Mr. Salter, at

p. 544 of 'Siluria,' 2nd edit., places A. conqjressa in the genus Rhynchonella; and at

p. 542 A. obovata, doubtfully, in Athyris. I think, however, that they both belong to the

same genus, if not to the same species.

Position and Locality. A. compressa occurs in the Wenlock limestone near Dudley,

and the Woolhope limestone at Woodside and Nash, Presteign ; also in the Upper

Silurian (Wenlock) shales of Hare Hill, in the Pentland Hills. In Ireland M'Coy

thought he obtained it from the Lower Silurian schists of Tii'naskea, Pomcroy, Co.
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Tyrone, but Mr. Salter assumes that this is a mistake, and that A. compressa is strictly

Upper Silurian. On the Continent M. Barrande found the species in Upper Silurian

rocks near Prague. Dr. G. Lindstrom is not quite certain if it really occurs at Gothland.

Athx-ris ? DEPRESSA, Sow. (sp.). PI. XII, figs. 11—15 ; and PI. XIII, fig. 6.

Atrypa DEPRESSA, J. de C. Sow. Sil. Syst., pi. xiii, fig. 6, 1839.

Terebratula DEPRESSA, Bav. Bull. Soc. Geol. France, 2nd ser., vol. v, p. 327, 1848.

Atrypa — Phillips and Salter. Mem. Geol. Surv., vol. ii, part 1, p. 277,

1848.

Rhynchonella — Salter. Siluria, p. 544, pi. xxii, fig. 17, 1859.

Hemithyris — M'Coy. Brit. Pal. Foss., p. 201, 1852.

Spirigerina cordata, Lindstrom. Ofvers. K. Vet.-Akad. Forhandl, p. 363, pi. xii,

fig. 3, 1860.

Sjjec. Char. Transversely obovate, widest anteriorly ; front nearly straight ; dorsal

valve varying in degree of convexity, but deeper than the opposite valve ; mesial fold of

moderate width, very slightly raised above the general convexity of the valve, and divided

by a central longitudinal sulcus ; the lateral portions of the valve sloping rapidly to the

margin, which in front is slightly incurved. On each of the lateral portions of the valve

there exist two or three obscurely marked ribs or undulations. Ventral valve moderately

convex, with a wide shallow sinus, extending from the extremity of the beak to the front,

along the middle of which runs a small longitudinal rib, two or three rounded ribs being

also present on the lateral portions of this valve. Beak pointed, small, and incurved,

with a narrow triangular opening under its extremity, but rarely visible, owing to the

incurvation of the beak. Lateral portions of the valve depressed towards the margin,

which is sharp and slightly sigmoid. Surface of valves marked with concentric lines of

growth. Shell-structure fibrous, not punctured.

Length 5, width 6.^, depth 3 lines.

Obs. This little species differs much in ajjpearance under the varied conditions in

which it is found. Usually it occurs either in the state of imperfectly preserved internal

casts, or with only the inner layers of its shell still adhering to the internal mould. In

this condition it was described and represented by Mr. J. de C. Sowerby in the * Silurian

System and thus it appears, too, in PI. XII, fig. 13, of this Monograph. In this

state the shghtly raised ribs of the perfect shell are rarely observable, the casts being

obscurely marked with radiating lines, or by two or three furrows along the middle, as

described by Sowerby ; while the perfect shell (of which I have seen but two or three

examples) is as described in our diagnosis : carefully enlarged illustrations of it will be

found in PI. XIII, fig. 6. The internal cast of the dorsal valve (PI. XII, fig. 15 «)

shows well the four adductor or occlusor muscular scars, with a deep depression be-

tween the posterior pair ; and these are somewhat similar in their arrangement to those
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we have figured in an internal cast of the same valve of AtUyris ambigua ('Monogr.

Carbonif. Brach.,' PI. XVII, fig. 14). It is, however, with considerable hesitation that

I group this shell with Athyris, as we are still too little acquainted with its internal

arrangements, and M'Coy and Salter may be correct in placing it with Bhynclmiella.

It varies also considerably in depth, some specimens being much depressed, while others

are more or less gibbous.

Lindstrom informs me that his Swedish Spirigerina cordata will require to be placed

among the synonyms of the shell under description ; the Gothland specimens that I have

seen are, however, in the cast, more strongly striated than our own.

Position and Locality. The shell occurs plentifully in the Wenlock shale of Stump's

Wood, and in the Woolhope limestone, on the road between Affrick and Crew's Hill,

Malvern ; also at Delves Green, near Walsall. Prof. M'Coy has noted it as being abun-

dant in the Bala limestone ; but this is erroneous, the young shell of a Lower Silurian

Orthis being the form referred to (Salter).

On the Continent it has been found in the island of Gothland.

Genus—Retzia, Kiny.

Bef. King, ' Monograph of Permian Fossils,' p. 137, 1850.

Generic Char. Prof. King describes his genus as " a Spiriferida in general oval longi-

tudinally, ribbed or striated, with large punctures
;
large valve foraminated at or near the

apex of the umbone, with a triangular area and closed fissure. Type, Terebratula

Adrieni (De Verneuil). This interesting genus, well distinguished by the above cha-

racters from other Spiriferidcs, embraces some pretty species, such as Betzia Baylei

{Terebratula, Davidson), B. Bouchardii {Terebratula, Dav.), B. Oliviani {Terebratula,

Vern.), and B. Salteri {Terebratula, Dav.). Terebratula ferita and some other Spirigerous

Terebratulaeform species," &c. King, therefore, takes as the type of his genus

Betzia Adrieni, a Spanish Devonian shell, described and figured by de Verneuil in the

' Bull. Soc. G^ol. Prance,' 2nd series, vol. i, pi. xiv, fig. II ; and by myself in PI. VI

of my " General Introduction." B. Oliviani is also a Spanish Devonian shell, figured

Ukewise in the same French plate above mentioned ; but none of these shells, nor the

others above alluded to, possess " a triangular area and closed fissure." Betzia Adrieni

is longitudinally oval, costated, with the beak truncated by a small circular foramen,

partly margined by a deltidium in two pieces.

In an interesting article on the genus Betzia, published in the * Sixteenth Report of

the Regents of the University of the State Cabinet of New York,' p. 53, 1863, Prof. J.

Hall remarks that, in regard to the entire character and limitations of this genus, there

still exist some doubt and difierencc of opinion amongst palaeontologists, and that he has

consequently considered it desirable to propose a different arrangement of the species

formerly grouped in the genus Betzia; that for such shells as B. serpentina {Terebratula,
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De Koninck) a Carboniferous form, with a small hinge-area, as well as for Retzia vera,

Hall, and some others, he would retain the generic designation of Retzia ; while for

certain forms which, according to his views, have more nearly the characters of R. Adrieni,

he proposes the new generic designation of Trematospira (types, T. perforata and

T. multistriata, Hall). For those species typified by R. formosa. Hall, R. Bouchardii,

Dav., and R. Salteri, Dav., he would propose the genus Rhtnchospira.^ He con-

cludes his notice on the genus Retzia by obsemng that his remarks have been made

more with the intention of calling the attention of palaeontologists to the characteristics

observ ed in several species than of finally determining the question of the generic rela-

tions among the several groups.

I am quite ready to allow that Prof. King's diagnosis is defective, since, as above

stated, none of his several types possess " the triangular area and closed fissm'e ;" but,

for all that, we are bound to consider T. Adiieni as the type of the genus, and, if

necessary, to alter the defective portions of the diagnosis. R. serpentina, it is true, was

rightly or wrongly added by myself, Dr. S. P, Woodward, and some other palaeontologists

to the species of Retzia, on account of its small hinge-area and punctured shell ; and

consequently, if Prof. Hall can show that its characters are distinct from those of R.

Adrieni, it would require to form the type of a new genus. Retzia would therefore be

a Terebratida-shaped shell, with a small circular foramen at or near the extremity of the

beaJc, more or less completely surrounded by a deltidium in two pieces. Surface ribbed or

striated. Shell-structure punctate. Interior with diverging spiral lamella. Tj'pes, R.

Adrieni, R. Salteri, R. Bouchardii, &c. It is a Palaeozoic genus as far as we at present

know ; but much has still to be found out with reference to its internal arrangements, as

well as whether the small hinge-area of R. (?) serpentina and R. vera would of itself afford

sufficient grounds for the establishment of a separate genus.

Retzia Salteri, Davidson. PI. XH, figs. 21, 22.

Terkbratula Salteri, Dav. Bull. Soc. Geol. France, 2nd ser., vol. v, p. 331, pi. iii,

fig. 31, 1848.

Retzia Salteri, Schmidt. Sil. Form. Ehstland, &c., p. 212, 1858.

— — Salter. Siluria, 2nd edit., p. 250, Foss. 57, fig. 7, 1859.

— Baylei, Lindstrdm. Gottlands Brachiop. ; Ofvers. K. Vet.-Akad. Forhandl.,

p. 337, I860.

Spec. Char. Transversely oval or sub-pentagonal, wider than long, greatest breadth

posteriorly
; hinge-hne very obtuse ; sides rounded, indented at the middle in front.

^ Prof. Hall writes me, that, while describing his genus Trematospira, he had forgotten to refer to my

Rhynchonella Salteri, and that his American types of Trematospira have two very little ribs in the middle

of the valve, as in Rk. Salteri, and that he now feels at a loss whether or no to refer to Terebratula ferita

as the type of Retzia.
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Valves almost equally convex ; beak small, much incurved and truncated by a small

circular foramen, partly margined by a very short deltidium in two pieces. Dorsal valve

convex and ornamented with from ten to sixteen angular ribs, of which the two central

ones are much smaller or narrower than those which occupy the lateral portions of the

valve, and are also at a slightly lower level. Ventral valve ornamented in a similar

manner ; but a deepish narrow sinus, commencing at the extremity of the beak, extends

to the front, with one, two, or three small longitudinal ribs along the middle. The

surface of each valve is crossed by numerous concentric raised lines, and covered with

small asperities due to numerous short hollow spinules. In the interior of the dorsal

valve spiral lamellae, for the support of the oral arms, are attached to the hinge-plate.

Length 6, width 7, depth 5 lines.

Obs. In 1848 I described, under the designations of Terebratula Salted, T. Baylei,

and T. Bouchardii, shells which de Verneuil, Alcide d'Orbigny, and myself, then con-

sidered to present diflFerences sufficiently marked to make it desirable to maintain them

as separate species. Mr. Salter and Dr. Lindstrom have since considered R. Salteri and

R. Baylei to belong to a single species. In their view my two friends are possibly

correct; but it will be desirable to point out the reasons which in 1848 induced both

de Verneuil and myself to separate them.

R. Salteri is wider than long, and ornamented with strong prominent angular ribs,

and with four smaller longitudinal ribs along the middle portion of the dorsal valve. Of

these the two central ribs are the narrowest ; these four ribs forming a very slightly

raised mesial fold. In the sinus of the opposite valve there is usually a narrow central

rib, with another larger one on each side, while the ribs on the lateral portions of the

valve are much larger and more prominent. Now, in B. Baylei the shell is smaller, and

either as wide as long or longer than wide ; and it has but one small central rib in the

dorsal valve, and two corresponding ribs in the ventral. R. Bouchardii is larger than

the two })receding shells, and has many more and comparatively smaller ribs on the lateral

portions of the valves ; while in the dorsal valve there exist four very narrow central ribs,

and three corresponding ribs in the sinus of ventral valve, but of these the median rib is

by far the narrowest. These details will be better understood by a glance at the figures

;

but the difference which struck me most in 1848, and still does now, is that, while in

R. Salteri and R. BoucJiardii the extremity of the beak is truncated by a small circu-

lar foramen, partly margined by a deltidium, in R. Baylei, on the contrary, the beak

was entire as in Rhynchonclla, with a small circular foramen under its angular extremity,

entirely margined by a deltidium. Smaller differences we also observed in the com-

parative number of concentric lines, as weU as in the proportions of the spinules with

which the surface was covered.^ It is very possible that these differences may be only

' Dr. Carpenter, who has at my request kindly examined the shell-texture of this species, states that

it has the true Terebratuline perforations, large and distinct, all over the shell. It agrees in this respect

with Relsia.
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those of individuals ; but as I could not satisfy myself that such was really the case, it

wUl be better provisionally to describe B. 'Baylei and B. Bouchardii, if not as separate

species, at least as subspecies or varieties.

Position and Locality. Abundant in the Wenlock limestone of Sedgley, Wenlock

Edge, and Benthall Edge
;
Dudley ; at Hay Head, near the Rushall Canal, Walsall

;

Malvern and May Hill ; and in the Ludlock rocks near Llandeilo.

It has also been found in the Island of Gothland by Lindstrom, and at Lode, Kasti,

Sandel, Kaugatoma-Pank, Ohhesaare-Pank, &c., in the Baltic Provinces, by Prof. F.

Schmidt.

Var. R. Baylei, Davidson. PI. XII, figs. 23, 24, 25, and 27.

Terebratula Baylei, Bav. Bull. Soc. Geol. France, vol. v, '2nd ser., p. 330,

pi. iii, fig. 29, 1848.

Retzta Salteri, var. Baylei, Salter. Siluria, 2nd edit., p. 250, Foss. 57, fig. 8, 1859.

Circular, or a little longer than wide, greatest width about the middle ; sides rounded,

very slightly indented in front ; valves almost equally convex ; beak small, pointed,

incurved, with the foramen situated under its angular extremity, and margined by a

deltidium in two pieces. Valves ornamented with from eleven to fifteen ribs, of which

the central one in the dorsal valve is by far the narrowest, Avhile two small ribs extend

along the narrow sinus in ventral valve. Valves crossed by concentric lines, and minute

spinular asperities cover the surface. Two specimens measured

—

Length 4, width 4, depth 3 lines.

4, „ 5, „ 4 „

Position and Locality. It is common in the Wenlock limestone in all the localities in

which B. Salteri occurs, and is most likely a dwarfed variety of that shell.

Var.? R. Bouchardii, Davidson. PI. XII, figs. 26, 28—30.^

Terebratula Bouchardii, Dav. Bull. Soc. Geol. France, vol. v, 2nd ser,, p. 332,

pi. iii, fig. 38, 1848.

Retzia — Salter. Siluria, 2nd edit., p. 250, Foss. 57, fig. 4, 1859.

Transversely or elongated oval ; sides rounded, slightly indented in front. Valves

almost equally convex ; beak in the ventral valve small, incurved, and truncated by a

small circular foramen, partly margined by a short deltidium in two pieces. Valves

ornamented with from twenty-one to twenty-nine small angular ribs, of which the two or

four central ones in the dorsal valve are much smaller or narrower than those on the

lateral portions of the valve, and they occupy a slightly lower level. In the ventral valve
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there is a median longitudinal sulcus occupied by one or three smaller ribs. Surface of

valves closely and regularly crossed by concentric equidistant lines, and very minute

spinules cover the surface of the shell. Two specimens measured

—

Length 8, width 7, depth 6 lines.

„ 6, „ 7, „ 4

Position and Locality. It is rare in the Wenlock limestone of Dudley ; more abun-

dant at Rock Farm, Longhope, whence very fine examples were prociu-ed by the late Rev.

J. Dyson, of Malvern.

Retzia? Barraxdii, Davidson. PI. XIII, tigs. 10—13.

Tekebratula Bakrandii, Dar. Bull. Soc. Geol. France, vol. v, 2ud ser., p. 332, pi. iii,

fig. 32, 1848.

Rhynchonella — Salter. Siluria, 2nd edit., p. 250, Foss. 57, fig. 6, 1859.

Retzia — Id. lb., p. 544.

— — Lindstrom. Gottlands Brach.
; Ofvers. K. Vet.-Akad. Forh.,

p. 337, 1860.

Spec. Char. Shell small, almost circular, or slightly elongated oval ; ventral valve very

convex ; beak small, incurved, and truncated by a smaU foramen, partly margined by

a deltidium in two pieces ; surface ornamented with six large rounded ribs, of which

the two central are the most elevated, and are separated by a median concave sulcus.

Dorsal valve very slightly convex posteriorly, almost flat and even depressed in the

middle anteriorly ; lateral margins rounded and undulating, slightly truncated in front.

Surface ornamented by seven rounded ribs, of which the central one is on a little lower

level than those on either side. The valves are also regularly crossed by concentric lines

or ridges of growth. Interiorly spiral lamellae for the support of oral arms are attached

to the hinge-plate of the dorsal valve. Two specimens measured

—

Length 4, width 4, depth 3 lines.

„ 3i, „ 3, „ 2 „

Obs. This elegant little shell is easily distinguishable from other British Silurian

Brachiopoda. It has been considered by myself and others as one of the few Silmian forms

incertce sedis ; but recently some light has been thrown upon the subject by the discovery

made by Dr. Lindstrom and myself of portions of the spiral coils, which appear to agree in

position with those of Retzia. Dr. Carpenter has also at my request microscopically examined

the shell-structure, and writes
—" The specimen of Retzia ? Barrandii which you enclosed

must have been stamped on in the Post-office ; for it came to me in powder. However,

this powder was very useful to me, for it enabled me to pick out a number of transparent

natural lamellae, the examination of which went to confirm what I had previously made by

sections from the specimens you had sent me some days before. The general texture of

the shell of R. Barrandii is rather Rhyiichonelline than Terebratuline, the two types being
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distinguished by the facility with which the shell of the former cleave into, thin lamellae

(see p. 20 of my Chapter in your General Introduction). Large portions of it are entirely

destitute of perforations ; and a cursory examination might readily lead to the conclusion

that the shell is entirely imperforate ; but the careful examination of sections taken in

different directions shows that there are bands of very minute perforations opening along

the sides of the costse ; and although I have not been able to distinguish their orifices

when looking at the surface of the shell by reflected light, yet the appearances presented

by sections leave no doubt in my own mind that they traverse the entire thickness of the

shell. I do not say that these characters show that the shell is not a Retzia ; but they

would suggest a careful examination of its other characters
;

since, as the very interesting

case you give of the so-termed Fentamerus carbonarius of M'Coy additionally shows, all

the supposed anomalies in regard to punctation disappear before a thorough investigation

of internal structure."— (London, 22nd November, 1866).^

Position and Locality. Betzia Barrandii occurs abundantly in some few localities,

such as in the Wenlock Limestone or Shale at Hay Head, near Walsall, near Dudley

;

and at Buildwas near Wenlock ; also at the base of the Wenlock Shale in Malvern

Tunnel; and in the Woolhope Limestone of the same locality (J. W. S.).

It is also found in the Island of Gothland by Dr. Lindstrom.

Genus—Atrypa, Bahian, 1827 (Spirigerina, jy Orhigny).

Bef.—Davidson, ' General Introduction/ p. 90. (Type, Atrypa reticularis, Linn.)

The characters belonging to this genus have been so often described by myself and

other palaeontologists that it will not be necessary to refer to them again in this Monograph.

Atrypa reticularis, Liniie (sp.). PI. XIV, figs. I to 22.

Anomia reticularis, LinnL Syst. Nat., ed. xii, p. 1152, 1767.

Terebratula pectinata, Bruguiire. Hist. Nat. Vers. Test.
;
Encyl. Meth., pi. 242,

fig. 4, 1789.

Tekebratulites asper, ScMoth. Leonhard's Tasehenbuch, p. 74, pi. i, fig. 7, 1813.

— PRiscTJS, Id. Petref., p. 2G2 ; Nachtr., pi. xvii, fig. 2 ;
pi. -xx,

fig. 4, 1820.

— EXPLANATUs, Jc?. Nachtr., pi. xviii, fig. 2, 1820.

Anomites reticularis, Wahlenberg. Nov. Act. Soc. Upsal., vol. viii, p. 65, 1821.

1 Prof. Hall, to whom I had sent specimens of our R. (?) Barrandii, informs me that he believes it to

be referable to his genus Coslospira (Hall, 1863, 'Sixteenth Report on the State Cabinet,' p. 60; Type,

C. concava=Leptocoelia concava ; Family, Syiriferidm ?) ; but that he has some doubt whether he should

now make Zygospira (Hall, 1862, generic descrip., 'Fifteenth Report on the State Cabinet,' p. 154 ; Type,

Z. modesta, Say, sp.
;
Family, Spiriferida) distinct, they being all small shells, and difiicult to manipulate.

17
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Terebrattjla affinis, Sowerby. Min. Con., vol. iv, p. 324, fig. 2, Jan., 1822.

Atrypa reticulaeis, Dal. Vet. Akad. Verhandl., p. 127, pi. iv, fig. 2, 182/.

— ASPERA, Id. Vet. Ak. Handl., p. 128, pi. iv, fig. 3, 1827.

Terebratula aspeea, Def. Diet. vol. liii, p. 164, 1828.

— cancellata, Eichw. Zoologia Specialis, vol. i, p. 276, pi. iv, fig. 11, 1829.

PORAMBONiTES MAXIMA, Pander. Beitrage zur Geol. Russl., p. 16 B, fig. 7, 1830.

Atrypa RETICULAEIS, var. ALATA, Hisviger. Bidrag till Sveriges Geognosi, part v,

p. 120, pi. iii, fig. 4, 1831.

Teeebratula prisca. Von Buck. Ueber Terebr., p. 71, 1834.

— RETICULARIS, Bronn. Leth. Geog., p. 72, pi. ii, fig. 10, 1837.

Atrypa reticularis. His. Lethaea Suecica, p. 75 ; and var. /3 alata, ibid., pi. xxi,

figs. 11 a—e, 1837.

Terebratula prisca, Pusch. Polens Palaeont., p. 26, 1838.

— — Von Buck. Mem. Soc. Geol. France, vol. iii, pi. xvi, fig. 19, 1838.

Atrypa affinis, Sow. Sil. Syst., pi. vi, fig. 5, 1839.

— ASPERA, Id. lb., pi. xii, fig. ,5.

— orbicularis, Id. lb., pi. xix, fig. 3.

Terebratula prisca, Von Buck. Beitrage zur Geog. Russl. 17, 58, 66, 1840.

— ARMiGERA, Id. Von Buch, Beitrage zur Geol. Russ., p. 108, 1840.

Atrypa prisca, Phillips. Palaeoz. Foss., p. 33, fig. 135, 1841.

Terebratula reticularis, Murch. Vern. and Keys. Russia and Ural, p. 91, pi. x,

fig. 12, 1845.

— — Barrande. Sil. Brach. Bbhmen, p. 95, tab. xix, figs.

8, 9, 1847.

Atrypa — Hall. Palaeont. New York, vol. ii, pp. 72 and 270,

pi. xxiii, 1851.

— — S.P.Woodward. Manual of the Mollusca, p. 228, 1854.

Terebratula prisca, Eichw. Sil. Syst. in Ehstl., p. 141, 1858.

Ateypa eeticularis, Salter. Siluria, 2nd ed., pi. xxi, figs. 12, 13, 1859.

Spirigerina — Lindstrdm. Gottlands Brachiop., p. 362, 1860.

Ateypa — Dav. Monogr. Brit. Dev. Brach., p. 53, pi. x, figs. 3, 4,

1864 [as well as in the English, French, and German

editions of the General Introduction].

[Many more references might be added, but those given comprise the most important

Silurian names ; and to extend the list would be unnecessary : for Devonian synonyms,

see p. 53 of my Devonian Monograph.]

Spec. Char. Shell obloug-ovate, or transverse ; widest near the hinge ; beak small,

acute, very little produced, and generally pressed to the urabone of the dorsal valve, so

that the small circular foramen situated under its incurved extremity is rarely percep-

tible. Dorsal valve uniformly convex and gibbous, especially so at the umbone and along

the middle, sloping gradually to the margin
;
hinge-line extended into compressed ears,

with or without any defined fold. Ventral valve very slightly convex posteriorly, or from

the extremity of the beak to about the middle of the valve, whence it becomes gradually

and slightly concave towards the lateral portions of the valve, with sometimes a deepish

sinus near the front ; sides of shell rounded, frontal marginal line more or less raised into
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a rounded wave. Surface of valves covered with numerous, small, radiating, rounded,

irregularly bifurcating ribs, which increase in width and number towards the margin, and

are separated from each other by concave sulci of rather less width ; the valves are also

crossed at greater or less intervals by numerous foliated expansions, rising from the

surface of the valve and projecting in different specimens from two lines to nearly an inch

from the sm-face and margin of the valves. On these foHated expansions the rounded

ribs and concave interspaces, which occiu* upon the valves, are regularly continued.

Shell-structure fibrous and impunctate. In the interior of the dorsal valve is a divided

hinge-plate, supporting two broad spirally coiled lamellse
; spires vertical, closely appressed

and directed towards the disk of the valve. A largish specimen, with its foliated

expansions, measured

—

Length 26, width 31 lines.

Obs. At page 54 of my Devonian Monograph this species has been described at

some length, and to that work the student is referred for details respecting muscular and

other impressions. We will now add some further remarks in connection with the

Silurian specimens. First of all, with reference to the specific name, let me observe

that natm'alists appear to be now very generally agreed that the single specific denomina-

tion of reticularis, given by Linne, in the Twelfth Edition of his ever-memorable

' Systema Naturae,' should replace some nine or ten other names subsequently given to

modifications of this very variable and far-spread species. Linne informs us that his

shell is heart-shaped, and marked with decussate striae ; the shorter (dorsal) valve more

gibbous than the other ; and the beak of the flat valve slightly prominent. He moreover

refers us for a description and figure to p. 88, PI. V, fig. 5, of his ' Musseum Tes-

sinianum' (pubhshed in 1753); but 1 must confess that it would be difficult to

recognise the Anomia reticularis in the two badly drawn figures given of the shell in

question. The description, however, is somewhat more to the point.

^

At page 65 of his memoir entitled 'Petreficata Tellmis SuecanEe,' in the eighth

volume of the 'Nova Acta Regiae Societatis Scientiarum Upsaliensis,' published in 1821,

Wahlenberg gives a short description of the shell under discussion;^ and a perfectly

recognisable figure of the Linnaean shell will be found in PI. 450, fig. a, 8, of Martin

Lister's 'Historia sive Synopsis Methodica Conchyhorum,' &c., published in 1688.

' "/3. Anomia subrotunda striis loDgitudinalibus viginti. Tab. v, fig. 5.

Testa subrotunda, parum compressa, striis longitudinalibus. Figs. 20, 21.

Valvula superior antice in medio convexa, eraarginata. Valvula inferior, natice in medio depressa,

elongata, adscendens umbonum alter postice prominet."

2 " b. Anomites reticularis, superficie reticulata (vel decussatim nervata), valvulis undique aequabiliter

convexis, breviore convexiore, Gmel. Syst. Nat., i, p. 3343 (excluso Synoa. Linnseano et A. plicatellam

pertinente). Fischer, Program, de Terebrat., p. 31, n. 19, t. iii, fig. .5. Schroet., AbhandL, vol. ii, t. iii,

figs. 11— 14. Frequenter in Gotblandia occurrit. Superficie margaritacea splendente insiguis : impres-

siones autera in Sebisto superiore Westrogotbise passim conspiciuntur." No one, 1 think, could recognise

in Fischer de Waldheim's figure the Anomites reticularis of Linnseus.
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As we have already remarked, this shell is extremely variable in the number of its

longitudinal striae, as well as in that of the number and length of its concentric foUaceous

expansions. At the request of Prof. Edward Forbes, ^Ir. Baily counted the ribs, &c., in

no less than 117 specimens ; and it would appear that the number in different specimens,

old and young, varied from ten to sixty, but that the transverse fringes did not

augment in number in a similar ratio to the number of ribs.

To one of the varieties with fewer and larger ribs the designation of Aspera has been

applied; but both Hisinger, in 1831, and Lindstrom, in 1S60, agree in considering this

last as a variety of ^. reticularis, differing only in shape ; Lindstrom obsening, at the same

time, that the Linnean form varies, like all those species which possess an extended horizontal

and vertical distribution (E. Forbes). In Gothland he finds coarse-ribbed specimens of

A. reticularis similar to those that occur in the Devonian formation ; but these variations

are connected with the fiuely ribbed varieties by every possible gradation and intermediate

shape; and the same occiurs in Great Britain.^ In Plate XIV I have endeavoured to

represent some of the principal shapes assumed by this shell, and have given illustrations

of the interior of both valves, as well as of its internal casts ; and in Plates X and XI of

my ' Devonian Monograph' will be foimd additional figures, completing the external and

internal details we now possess in connection with this species. M. Barrande, in his

valuable 'Monograph of the SUurian Brachiopoda of Bohemia,' p. 95, describes two varie-

ties of A. reticularis as var. Verneuiliana and var. Murchisoniana (op. cit., PL XIX,

figs. S, 9). Both these modifications in shape occur in our Silurian rocks. Fig. 4 of oiu

plate is the var. Murchisoniana ; while figs. 6 and 7 represent the var. Verneuiliana.

Position and Locality. Atrypa reticularis ranges from the Lower Llandovery to the

Upper Devonian ; the greatest range known of any Palaeozoic shell. It occm:^ in so

many places, that several pages could be filled, were it necessary to enumerate all those

with which we are acquainted. It is particularly abundant in the Llandovery and

Wenlock rocks. In England it is plentiful in the Wenlock Limestone and Shales at

Dudley, Wenlock Edge, and "VValsaU, in various locahties in the Malvern, Woolhope,

May Hill, Usk, Llandeilo, and Marloes districts, which will be found recorded at p. 27S

of Phillips and Salter's memoir, in the second volume of the ' Memoirs of the Geological

Siu-vey of Great Britain.' It is not uncommon in the Upper and Lower Ludlow rocks

;

and abounds, of large size, in the Aymestr\' Limestone. Thus, it occurs at Ridge Hill,

Walgrove Hill, Martley Road, CoUin's Green, in the Abberley district. At Backbury

1 In describing this species at p. 198 of his 'British Pal. Fossils,' Prof. M'Coy states : "It yaries

firstly, in the convexity of the valves, both as to degree, distance from the beak (at which it is greatest),

and equality ; some small varieties, and the young at all times, having the valves almost equally and

evenly convex
;
secondly, in form, some, particularly the young and the small varieties, beiug nearly

orbicular ; others being elongate, and nearly triangular, from the width of the hinge-line and narrowness

of the front
;
thirdly, in the number, thickness, and closeness of the ridges, and the scales which cross

them, both of which are often smaller and closer than in the typical variety."
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Camp, Shucknall Hill, &c., in the Woolliope district. At Llanbadoc, near Radyr, the

Darren, Cefn Ila, &c., in the Usk district, &c. The Rev. J. D. Latouche has found

beautiful examples, with the spiral lamellae silicified, in the Aymestry Limestone, near the

Craven Arms, in the Ludlow district. It occurs also in the Woolhope Limestone at

Littlehope ; in the Upper Llandovery Sandstone of May Hill and Huntley Hill ; at the

Hollies Farm, Shropshire ; and in all the Lower Llandovery grits and shales of South Wales

it is everywhere abundant, but it is never found lower down in the Caradoc rocks (Salter).

In Scotland it is common in the Wenlock Shales of the Pentland Hills, and in various

localities in the Girvan district, Ayrshire, in Upper and Lower Llandovery rocks.

In Ireland it occurs at Ferriter's Cove, in beds of Wenlock and Ludlow age ; also at Car-

rigonough. County of Wexford, which must, therefore, be a " Llandovery" locality (Salter).

On the Continent it is a common fossil in Norway, near Christiania ; in Gothland

;

in various parts of Russia, as far as the frontier of Siberia ; in Bohemia, and in several

other parts of Europe. It has also been found in China, and in very many places in the

United States, Canada, Newfoundland, &c. ; and in Devonian times it ranged to AustraHa,and

to the extreme northern points reached by Arctic explorers (Salter, 'Brit. Assoc. Reports').

Atrypa marginalis, Balman (sp.). Pi. XV, figs. 1, 2.

Terebratula marginalis, Balman. Kongl. Vet. Akad. Handl., p. 143, pi. vi, fig. 6,

1827, &c.

— — Hisinger. Lethsea Suecica, p. 81, pi. xxiii, fig. 8, a, c, 1837.

— ^ J. de C. Sow. Sil. Syst., pi. xii, fig. 12, 1839. (T.

imbricata in the lists.)

— — Bav. Bull. Soc. Geol. France, 2nd ser., vol. v, p. 331, 1848.

Spirigerina — M'Coy. Brit. Pal. Foss., p. 197, 1852.

— imbricata, Schmidt. Sil. B'orm. Ehstlaud, &c., p. 212, 1858 (but Prof.

Schmidt refers to Sowerby's figure, pi. sii, fig. 12, which

is referable to T. marginalis).

Ateypa marginalis, Salter. Siluria, 2nd edit., p. 542, pi. xxii, fig. 19 (the upper

figures only), 1859.

Spirigerina — Lindstrdm. Gottlands Brachiop., pp. 362, 363, 1860.

Spec. Char. Transversely sub-pentagonal, or almost elliptical; hinge-line nearly

straight ; lateral margin rounded, very slightly so in front ; beak of ventral valve small,

straight, moderately incurved, with a circular foramen under its extremity, and distinctly

separated from the umbone or hinge-line of dorsal valve by a deltidium in two pieces,

almost entirely surrounding the aperture. Dorsal valve moderately convex and trilobed

;

mesial fold extremely narrow at first, and suddenly widening, slightly elevated, flattened

along the middle, and sharply separated from the lateral portions of the valve by a

deepened groove. The fold is also often abruptly bent upwards close to the frontal edge.
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Ventral valve almost flat, or very slightly convex near the beak, w^ith a rather deep and

sharply defined sinus, margined on either side by a prominent ridge, vi^hile the lateral

portions of the valve are gently concave, and vertically turned up at their extremity ; lateral

margins undulating ; front margin abruptly raised, straight along the middle ; surface of

both valves ornamented with numerous small bifurcating ridges or ribs, of which every

three or four are clustered together, and separated by more deeply indented grooves.

The shell is also closely crossed by numerous, equidistant, small, concentric, slightly

raised lines. Interiorly the spires are vertical, closely adpressed, and directed towards

the disk of the valve.

Length 8, width 9, depth 5 lines.

Obs. With the exception of Dr. Lindstrom, palaeontologists have united under a

single species the Terebratula marginalis of Dalman and T. imbricata of J. de C. Sowerby

;

still, as pointed out by Lindstrom, they would appear to be distinguished by several

well-marked characters, which may be briefly enumerated. In Atrypa marginalis the beak

is straight and prominent, though small, with a circular foramen under its slightly

incurved extremity, distinctly separated from the hinge-line by a well-defined deltidium.

In A. imbricata, on the contrary, the beak is so much incurved as to almost touch the

umbone of the opposite valve
;
consequently no deltidium is observable ; the extremity of

the beak is pierced by a small foramen. This last-named shell has also both its valves

more convex than those of A. marginalis ; and the external sculpture, or rather the con-

centric ridges, are very difierent in the two shells. In A. imbricata they are close,

numerous, small, and but little produced; while in A. imbricata they are coarse and scale-

hke : but a glance at the respective enlarged figures of both forms, given in Pi. XV, v^ill

explain these differences much better than words can. Atrypa marginalis was well

described by Dalman in 1827;^ and his figures, although not well executed, show the

l)rincipal characters of the species. Dr. Lindstrom observes, moreover, in his valuable

memoir on Swedish Silurian Brachiopoda, that A. marginalis differs from A. imbricata by

its more flattened and expanded shape, and that the typical form is in some localities

represented by a variety with few and coarser ribs, bifurcating several times. Although

in the * Silurian System' Sowerby described and figured both shells as separate species,

in the ' Tabular List' appended to the same work he considers the two as synonyms of a

1 " T. testa radiatim multistriata, margine compresso apiceque subreflexo ; valva majore dorso canali-

culata ; rostro prominente recto, foramine parvo apiciali.

Locus: Gottlandia, in Klinteberg ; Mus. Dom. Hisioger.

Specitnina majora longit. 18 lat. 20 m.ni.

Testa undique confertira longitudinaliter striata vel siibsulcata, costis 40—50 ; videlicet nonnullis

apicem versus furcatis ; de caetero inscqualis, margine compresso, ssepius sub-explanato, interdum reflexo.

—Valva minor jugo dorsali parum elevato, striate, margine apicali sinuato, L. subemargiuato.—Valva major

canali dorsali profundo striato, apice sinuato ; rostrum acutiusculum, proniinens, rectum, foramine parvo

Hubapicali.—Valvulse miuoris prima basis subrostro occultata, nate baud raanifesta."

The figure is, however, much too finely striated.
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single species, giving accidental priority to his own designation, while he distinguishes his

true T. imbricata by the name T. imbricata, var. abhremata.

Position and Locality. The exact vertical range of this species has not yet been satis-

factorily determined ; and it is uncertain whether it is as extended as that known for

A. imbricata. Mr. Salter says that the typical form is a common Caradoc fossil. He

finds it in North and South Wales, and in Ireland in Bala shales and limestone. It has,

however, been determined by Salter from the Lower and Upper Llandovery rocks of

many localities, especially in the Lower at Rhyader, Llandovery, Matherafal, Man-

dinam, Welshpool, Haverfordwest, Devil's Bridge, Duffryn Castle, &c. ; and in the

Upper Llandovery at Llandovery and Chirbury. It is also found plentifully in the

Wenlock Limestone ; at the Wren's Nest, Dudley
;
Hay Head, near Walsall ; at Wenlock

Edge ; and Benthall Edge, &c. ; in the Wenlock rocks near Carmarthen, Llandeilo, and

Pen-y-lan ; also in the Woolhope Limestones of Malvern, Presteign, and East of

Walsall. Abroad it occurs in Gothland.

Atrtpa imbricata, /. de C. Soio. (sp.). PI. XV, figs. 3—8.

Terebratula imbricata, Sow. Sil. Syst., pi. xiii, fig. 27, 1839.

— MARGINALIS, Burrande. (T. marginalis in tlie description ; T. imbricata

in the explanation of plate), Silur. Brach. Bohmen.,

p. 79, pi. xix, fig. 10, 1847.

Ateypa IMBRICATA, Salter. Siluria, 2nd edit., pi. xxii, fig. 19, (the lower figures only).

[Here A. imbricata is regarded as a variety only of A. margi-

nalis.'] 1859.

Spirigerina — Lindsfrdm. Gottlands Brachiop., p. 362, 1860.

Spec. Char. Almost circular, often as wide as long, frequently almost globular ; sides

and front rounded ; beak of ventral valve small, much incurved over, and almost touching

the umbone of opposite valve, perforated at its extremity by a small circular foramen
;

the deltidium being completely concealed
;

beak-ridges strongly marked. Dorsal

valve often gibbous, mesial fold rounded, and at times considerably elevated, especially

near the front. Ventral valve convex, divided by a deep sinus ; front raised into a

rounded wave. Surface of valves ornamented with numerous angular, branching, or

bifurcating ribs, more or less clustered together, so as to give to the surface an undulating

appearance. The valves are also crossed by many projecting undulating laminae

of growth, which overlap each other to a considerable extent. Interiorly two broad

coiled lamellae are attached to the hinge-plate, with vertical spires, closely adpressed, and

directed towards the disk of the valve. Two specimens measured

—

Length 8, width 8, depth 6 lines.

„ 10, „ 11, „ 8 „

Obs. In the preceding description are given details in connection with this species
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which need not be here repeated. Dr. Lindstrom informs us that to a variety of this

species Prof. Loven has given the MS. name of lamellosa.

Position and Locality. Atrypa imhricata ranges from the Caradoc beds up to the

Wenlock Limestone. It is common in the Wenlock Limestone at the Wren's Nest,

Dudley, at Benthall Edge, Wenlock Edge, Hay Head, near Walsall, Woolhope, &c. At

Haverfordwest in Lower Llandovery beds ; at Guilsfield, north-west of Welshpool, in the

Upper Caradoc ; in the Bala beds of Keisley, near Dufton, in Westmoreland. In Scotland

it occurs in the Caradoc (?) of Penhill, In Ireland at Killey, Pomeroy, and the Chair of

Kildare, in Caradoc or Bala Limestone, Many more localities might be given ; but as

some confusion has taken place from the mixing of the two species, those localities only

where the shell is positively known to occur are here recorded.

It occm's in Gothland ; and Prof. Schmidt states in his memoir already mentioned

that J. imhricata occurs in the Lower and Upper Silurian rocks of the Baltic Provinces,

It was also found in Bohemia by M. Barrande, in Etage E.

Atrypa ? hemisph^rica, /. de C. Soic. PI. XIII, figs. 23—30.

Atrtpa hemisph^rica, Sow. Sil. Syst., p. 637, pi. xx, fig. 7, 1839.

_ _ M'Coy. Syn. Sil. Foss. Ireland, p. 39. 1846.

Terebratula — Be Ferneuil. Bull. Soc. Geol. France, 2nd series, vol. iv,

p. 654, 1847.

Atrypa — Phillips and Salter. Mem. Geol. Surv. Great Britain, vol. ii,

part 1, p. 277, 1848.

— — Salter. Quart. Journ. Geol. Soc, vol. vii, p. 172, 1852.

— — Hall. Palaeont. New York, vol. ii, p. 74, pi. xxiii, fig. 11

a, g, 1852.

Hemithyris — M'Coy. Brit. Pal. Foss., p. 201 (also var. Scotica, p. 202),

1852.

Ateypa — Salter. Siluria, 2nd edit., p. 100, fig. 4, and pi. ix, fig. 3, 1859.

Leptoccelia — Hall. Report of the Regents of the University of the State

Cabinet of New York, p. 33, 1857, and Pal. New York,

vol. iii, p. 448, 1859.

Atrypa — Salter. Mem. Geol. Surv., vol. iii, p. 36, 1866.

Leptoc(ELIA — Billings. Catalogue of the Silurian Fossils of the Island of

% Anticosti; Geol. Surv. of Canada, p. 48, 1866.

Spec. Char. Shell small, sub-orbicular, usually wider than long ; ventral valve sub-

hemispherical, evenly convex ; beak small, pointed, incurved, with a foramen beneath it.

Dorsal valve very nearly flat and orbicular, slightly depressed along the middle ; sides

rounded ; frontal margin a little deflected. Hinge-line very obtuse, nearly as long as the

breadth of the shell ; with rounded cardinal angles. Surface of each valve ornamented

with from twelve to eighteen simple rounded or sub-angular ribs, with concave interspaces
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of about equal width ; the valves are crossed at intervals by sharp concentric slightly

raised undulating lines.

Length 5, vt^idth 6, depth 2^ lines.

Obs. Sowerby describes this pretty little species as a beautiful fan-like shell, easily

recognisable by its convex ventral, and almost flat dorsal valve. In Great Britain it

occurs chiefly in the condition of external impressions and internal casts. The cast of

the flattened dorsal valve shows an elongated slit, for a tooth, on each side of the beak

between which a small triangular cardinal boss extends to a short distance, with deeper

pits on either side. At the base of this prominence commences a well-pronounced

distinct median sulcus, which extends to about half the length of the valve (indicating in

the shell the presence of a small median ridge) ; and on either side of the sulcus may

be seen two impressions referable to the adductor or occlusor muscle. In the convex

cast of the ventral valve on either side of the beak there exists a short diverging slit

(produced by the dental lamina), and a little further on the pits left by the teeth. The

muscular impressions are obscurely indicated.

At p. 202 of his ' Brit. Palaeoz. Foss.' Prof. M'Coy states, " As some modern writers

have referred this shell to the genus Orthis, I have taken great pains to ascertain the

characters of the hinge, as the obvious absence of the puncturing in the tissue of the shell

rendered the reference to Orthis very doubtful in my mind ; and I have convinced myself

that there is no cardinal area whatever, but that the beak of the entering (dorsal) valve is

simply pointed, hollow, and so much incurved only as to leave a wide triangular foramen

beneath it ; the hinge-characters, therefore, warrant the placing this singular shell in

Hemithyris, with which also its tissue is identical."

Prof. Hall and Mr. Billings place Atrijpa? hemispharica of Sowerby in the first-

named author's genus Leptoccelia ; and although it is very probable that the shell is

neither an Atrypa, Terebratula, nor Mhynchonella

{Hemithyris), and that we have not yet obtained a

permanent home for it, still, as the interior of the

species is imperfectly known, and we have no positive

certainty that it was similar to that of Leptoccelia

flabellites—the type of Hall's genus— it will, I think,

be more prudent to follow Messrs. J. de C. Sowerby, LeptocosUa flabeiutes, after j. Hairs figures.

Salter and others, in leaving it for the present with ^- i"*"*"'^ «f •^"'^^i ^^i^^' ^^''^'"^ '''^

_
^ cardinal process, crura, and crural plate, re-

Atrypa. Having made moulds in gutta-percha from stored from cavities seen in a cast,

a number of internal casts of the dorsal valve of b. interior of the ventral vaive.

specimens from the May Hill Sandstone of Anker-

dine, obhgingly collected for me by Dr. Holl, and where the species occurs by

millions under the condition of external impressions and internal casts, I am able

to detect several differences from what we observe in the cast of the same valves

of Leptoccelia flabellites, and which I will endeavour to describe. In the inside

18
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of the dorsal valve of L. fiahellites there exists a large promineDt cardinal process,

and on either side the inner socket ridges occupy a lower level. In the same valve

of Atrypa ? Jiemispharica, on the contrary, instead of a large cardinal process there

exists a small pit or depression, the inner socket-ridges projecting on either side,

while the sockets themselves are likewise much smaller, and there is no evidence of

the existence of crura or a loop as described to be present in Leptoccelia fiahellites. In

A. ? hemisphcBrica a blunt median ridge commences under the pit already described, and

extends to about half the length of the valve ; while on either side may be sometimes seen

the scars left by the adductor or occlusor muscle. I have also observed differences in the

interior of the ventral valve of the shell under description and that of L.flabellites. It

will, therefore, I think, be desirable to ascertain whether A. hemisphcBrica was possessed

of crural processes and a loop before placing it in the new genus Leptoccelia; and in

order to assist the reader in the researches he may feel disposed to make on the subject,

I will in a foot-note transcribe the description Prof. Hall has given of his genus.^ His

figures are copied at page 137.

* Genus—Leptoccelia, fl^aZZ. Regents' Report on the State Cabinet, p. 67, 1857, and Pal. Xew York,

^ vol. iii, p. 447, 1859. Type

—

L. fiahellites, Conrad, sp., Terebratula and

Rhynchonella, in part, of authors. Atrypa, Conrad, Hall, &c.

" Shell inequivalved, variable in form, usually semioval or subcircular, transverse or elongate, plano-

convex, or concavo-convex ; hinge-line sometimes equal to the greatest width of the shell. Ventral valve

convex or subangular in the middle, with beak more or less extended, moderately incurved : foramen

terminal, the lower side formed by two deltidial pieces ; dorsal valve fiat or concave, or depresso-convex.

A mesial fold and sinus usually existing, but not often prominent. Structure of shell lamellose or fibrous,

not punctate.

" Valves articulating by means of two strong teeth in the ventral, inserted into sockets in the dorsal

valve, which are mainly excavated in the base of a strong cardinal process ; teeth converging, denticulate

with corresponding denticulations in the sockets. Muscular impressions marking a large oval or flabelli-

from area, with a thin median septum ; adductor imprints small.

" The dorsal valve is marked by a strong cardinal process, at the base of which, on either side, are the

deep oblique dental fossets ; and from the inner margins of these proceed the crural processes, supported

below by thickened plates which extend obliquely for a short distance towards the middle of the shell

bordering the muscular impressions. The muscular impression forms a suboval space divided througl|

the middle by a low median septum. The crura, in their extension, are united in a flattened disk, which,

terminates at its remote extremity in an acute point ; and on the centre of the cardinal side of the disc

there is a slender process extending downwards, while near the junction of the crura with the disc there is,

on each side, a slender descending process continued into the cavity of the ventral valve. Tiie cardinal

process, in its central portion, is thickened at first and divided in the middle, but, in old shells, gradually

filling the passage to the foramen, and sometimes by a prominent point in the centre entirely dividing the

passage. The hinge-line is often much extended, and in the dorsal valve nearly straight to the cardinal

angles. There is sometimes the appearance of a false area on the ventral valve, somewhat similar to Atrypa,

the margin being thickened and grooved ; but this does not appear to be a characteristic or constant

feature. The specimens of the interior, which have fallen under my observation, usually preserve only the

short crural processes ; and it is in one specimen alone, which is partially filled with crystalline matter,

that distinct cavities can be seen corresponding with what I have described (see figure p. 137). The
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I am by no means convinced that Prof. Hall is correct in considering the Terehra-

tula ? lepida of Goldfuss to be a type of his genus, and we know that another exceedingly

compressed shell, Atrypa {OrtJiis) lens, Philhps [T. dividua, Schnurr), was possessed of spiral

appendages (see Schnurr's work on the Devonian Brachiopoda of the Eifel, pi. xxiv,

fig. 2) ;
and, indeed, as stated by Prof. Hall himself, the internal characters of his genus

have been determined mainly from the interior of L.flabellites; and, consequently, until

a further investigation into the interior dispositions of the other mentioned types has been

effected, I would not venture to adopt as conclusive the generic identification proposed for

our Silurian shell.

Position and Locality. This shell appears to be characteristic of the Upper, and

to be more rarely found in the Lower Llandovery beds : it is exceedingly abundant in

certain localities. In the " Silurian System " it is mentioned from Ankerdine Hill,

Abberley district ; Worcester Beacon, Malvern. I have seen it from May Hill and

Huntley Hill, in the May Hill district. It covers large surfaces at Charfield Green,

and Damory Hill, Michaelswood-Chace, Gloucestershire ; Tortworth ; Merrick Wood,

near Much Wenlock ; and Wooltack Bay in the Marloes district.

In addition to these localities, in the 3rd vol. of the ' Memoirs of the Geological

Survey,' Prof. Ramsay and Mr. Salter mention Llandeilo, Llangadock, Builth, Presteign,

Longmynd, Church Stretton, Norbury, Chirbury, and Malvern, in the Upper Llandovery

rocks.

In Scotland it is exceedingly plentiful in rocks of the Llandovery age, at Saugh HiU

;

Lower Thrave, and Braes, in sandstone ; at Ardmillan in a blue limestone, &c., all in the

Girvan district, Ayrshire,

For Ireland Prof. M'Coy mentions the following localities :—In calcareous shales at

Ardaun, Cong, Co. Galway. Very common in the sandstone of Blackwater Bridge,

Leenane
;

Boocaun, Cong
;
Cappacorcogue, Cong ; Glencraff

;
Kilbride, &c., all in the

County of Galway, and in Upper or Lower Llandovery rocks.

In America Prof. Hall states it to be very abundant in the upper green shale

crystalline matter was first deposited upon these internal organs, which have subsequently almost entirely

decomposed, leaving in the cavities fragments of the substance showing the original form of the crura

and appendages.

" The shells of this form have been described as Terebratula, and more recently have been included

with Rhynchonella, from which they differ conspicuously in the great inequality of the valves and the

extension of the hinge-line, as well as in their internal structure. I have, therefore, referred to this genus

the Leptocoelia {Atrypa) disparilis of the Niagara group, the Terebratula lepida of Goldfuss. The T. sub-

lepida and T. Duboisii of Murchison, de Vern., and de Keyserling (Geol. of Russia and the Ural Mountains).

The L. concava and L. imbricata, in the Lower Helderberg group, are analogous forms which have been

referred to this species.

" The Atrypa hemisphcerica of Murchison is apparently a characteristic form of this genus, as well as

A. planoconvexa, both from the Clinton group. The internal structure, however, has been determined

from the species of the Oriskany Sandstone and Lower Helderberg specimens, but mainly from the

former."
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(Clinton group) at Rochester ; near the Ridge Road in Ontario ; at Central's Mill, and

Sodus and Wolcott in Wayne County. In some beds it forms thin calcareous layers in

which the shells preserve a beautiful silvery lustre, as it does in the Tortworth district.

M. de Verneuil refers to the vast abundance of this shell both in Europe and in America,

Mr. Billings states it to occur in the Middle Silurian at South-west Point, the Jumpers,

and East Point in the Island of Anticosti.

Atrypa? Scotica, M'Coy (sp.). PI. XIII, fig. 31.

Ateypa hemisph^eica, Sow., var. Scotica, M'Coy. Salter, Quart. Journ. Geol.

Soc, vol. vii, p. 178, pi. ix, fig. 12, 1851.

Hemithyeis — var. Scotica, M'Coy. Brit. Pal. Foss., p. 202, pi. i, h,

fig. 10, 1852.

Spec. Char. Shell small, transversely sub-orbicular, wider than long, or elongated

oval. Ventral valve moderately and evenly convex ; beak small, pointed, and incurved.

Dorsal valve very slightly convex, with a small longitudinal depression along the middle.

Sides and front rounded. Surface of each valve ornamented with from about twenty to

twenty-five small narrow ribs, usually bifurcated, the valves traversed by concentric lines

of growth. Two specimens measured

—

Length 5, width 6, depth 2 lines.

„ 6, „ 5i, „ 2 „

Obs. Prof. M'Coy himself suggests that " this may ultimately prove a distinct species,

in which case the varietal name may become specific." He points out that it is

distinguished from the type species {A. hemispJiarica) by the ribs being more numerous

(usually about twenty to twenty-four), considerably narrower, less prominent, and less

regular in size and distinctness, and often irregularly forked ; a character seldom or never

seen except at the inner edge of the flat valve in the typical specimens. The receiving

(ventral) valve is also slightly more carinate, and the entering (dorsal) valve not so perfectly

flattened, and with a faint trace of a wide undefined, mesial hollow." Having examined

a very great number of specimens of true A. hemispharica, as well as of A. Scotica, I have

preferred to retain them as distinct : in the first the ribs are fewer in number and simple,

while in all the specimens of the second that have come under my notice they were, as

the Professor says, much more numerous, narrower, and bifurcated. The question with

reference to the genus may, however, still remain undetermined.

Position and Locality. It occurs in vast numbers in the greenish Lower Llandovery

sandstone of Mullock Quarry, above Dalquharran, near Girvan, Ayrshire.
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Atrypa? Grayii, Davidson. PI. XIII, figs. 14—22.

Terebeatula Geayii, Davidson. Bull. Soc. Geol. France, 2nd ser,, vol. v, p. 331,

pi. iii, fig. 33, 1848.

Rhynchonella — Salter. Siluria, p. 250, Foss. 57, fig. 3, 1859.

Spieigeeina? — Lindstrom. Gottland's Brachiop., p. 364, 1860.

Spec. Char. Shell small, transversely oval, irregular, and abruptly twisted, from one

half of the shell being more elevated than the other. Valves almost equally convex

without fold or sinus, but with a median depressed line only ; beak of ventral valve

small, moderately incurved, and truncated by a minute circular foramen, which is

separated from the hinge-line by a small narrow deltidium in one piece
;
beak-ridges

sharply defined, leaving between them and the hinge-hne a narrow triangular area.

Surface ornamented by concentric ridges, from which rise narrow (frill-shaped) projecting

laminae, longitudinally plaited. Interior not known ; excepting the cardinal process in

the dorsal valve.

Length 5, width 7, depth 3 lines.

Obs. This strangely shaped shell, of which I have seen about forty specimens,

does not appear to have exceeded the dimensions above given, and is generally much

smaller. It constantly assumes the same character, that is to say, having always its

right or left half twisted higher or lower than the other ; and consequently both valves

are longitudinally divided along the middle by a sharply curved line. When well

preserved, the surface exhibits a variable number of rows of projecting concentric laminae,

as in Atrypa reticularis, but much narrower ; the surface is smooth in worn specimens

only. It is well known that some species of Rhynchonella, and of other genera, at

times or even normally assume a similarly twisted appearance. My endeavoui's to

procure specimens showing internal characters have proved fruitless ; and I cannot

therefore determine exactly the genus. It is evidently not a Terehratula, for its shell is

fibrous and impunctate ; its surface-ornament is not that of a Rhynchonella. Lindstrom

has placed it (with a mark of interrogation) in Atrypa {Spiriyerina), where we may

provisionally leave it. The hinge and cardinal process are peculiar ; the last projecting

considerably, as seen in fig. 21. Whether or not it possessed spiral lamellae is uncertain.^

Position and Locality. Atrypa ? Grayii has been hitherto found in the Wenlock

Limestone only. It occurs at Hay Head, near Walsall ; some rare specimens have also

been procured near Dudley.

Dr. Lindstrom finds it at Wisby, in the Island of Gothland, and there it appears to

be rare.

1 Prof. Hall, to whom I sent specimens of this species, thinks that spires will be ultimately found ;

but that it is neither a Rhynchonella, an Atrypa, nor an Athyris, though it may be alUed to the latter ; it

is 80 different from any American forms.
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Family—RHYNCHONELLID^.

Genus—Pentamerus, Soicerby, August, 1813.

For the description of this genus, see the " General Introduction," ' Monograph of

British Fossil Brachiopoda,' vol. i.

Pentamerus Knightii, Sow. PI. XVI, figs. 1—3; PI. XVII, figs. 1—10; PI. XIX,

fig. 3.

Pentameeus Knightii, Sow. Min. Conch., vol. i, p. 73, pi. xxviii, August 1st,

1813.

— Aylesfordii, (Sow;. Ibid., pi. xxix, 1813.

— Knightii, Id. Sil. Syst., p. 615, pi. vi, fig. 8, a, b, c, 1839.

— — F. A. Roemer. Verstein. Harzgebirges, pi. v, fig. 16, 1843.

— — ? Barrande. Naturwiss. Abband., vol. i, p. 107, pi. xxi, fig.

3, 1847.

— — Dav. Bull. Soc. Ge'ol. France, 2nd ser., vol. v, p. 333, 1848.

— — Phillips and Salter. Mem. Geol. Survey, vol. ii, part 1, p. 292,

1848.

_ _ Bronn. Index Pal., p. 944, 1848.

— — UOrb. Prodrome, vol. i, p. 41, 1849.

— — F. A. Roemer. Beitr. Geol. Kenntniss d. nord-westl. Harzge-

birges, p. 59, 1850.

— — 3PCoi/. Brit. Pal. Foss., p. 209, 1852.

— — Gruenewalt. Verst. Silurisch. Kalkstein von Bogosslowsk

;

Mem. Sav. Etrang., vol. vii, p. 26, pi. iv, fig. 15, 1854.

— — S. P. Woodward. Manual of the MoUusca, p. 228, fig. 143 ;

pi. XV, fig. 22, 1854.

_ _ Morris. Cat. of Brit. Foss., p. 142, 1854.

— — De Verneuil. Geol. of Russia, vol. ii, pi. vii, fig. 1, 1845.

_ _ C. Giebel. Silur. Fauna d. Unter-harzes, p. 46, 1858.

— — Salter. Siluria, 2nd edit., pi. xxi, fig. 10 ; and var. ^?//e«/brrf«,

fig. 11, 1859.

— — Billings. Canad. Journ., p. 59, fig. 90, 1861.

— — Salter. Explanat. Sheets, 160, &c., Geol. Surv. Ireland, p. 13,

1863.

Sj)C'c. Char. Shell impunctate; ovate, or longitudinally oval, sometimes obscurely

pentagonal, and as wide as long ; more rarely transversely oval and wider than long

;

the young form at times trigonal. Ventral valve ventricose or more convex than the

opposite one, evenly rounded or flattened along the middle ; beak large and very much
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incurved, fissure triangular, commencing under the extremity of the beak, and extending

to the hinge-Hne; no area or deltidium. The lateral portions of the beak merge

gradually into the edge of the fissure; beak-ridges slightly defined, leaving between

them and the fissure a rather wide, smooth, convex space. Dorsal valve oval, and more

or less gibbose, with a slight longitudinal depression along the middle
; marginal line

slightly flexuous, almost straight or gently convex in front. Surface of valves ornamented

by numerous simple angular ribs, rarely exceeding two lines in width at their greatest

breadth; one or two sometimes bifurcating. The dental plates of the ventral valve,

converging in a trough-like shape for half the depth of the valve, then coalesce into a

strong median plate, which extends two-thirds or more down the valve. In the dorsal

valve two much smaller, separate, longitudinal septa, with a narrow space between them,

extend to about half the length of the valve, and to which the socket-plates converge

and join, as in the corresponding plates of the ventral valve. Three specimens

measured

—

Length 4 inches 9 Hues, width 3 inches 2 lines, depth 2 inches 10 lines.

2 „ 4 „ „ 2 „ 2 „ » 1 „ 8 „

1 „ 4 „ „ 1 „ 11 „ „ I „ 4 „

Ods. In his charmingly writt3n book, 'A Summer's Ramble amongst the Hebrides,'

that distinguished palaeontologist, Hugh Miller, remarks how preferable it is to hazard the

risk of being even tediously minute in descriptions, to incurring the danger of being inade-

quately brief in them. But, " alas ! for purposes of exact science, rarely are verbal

descriptions other than inadequate." The truth of this is by myself constantly felt ; and

as it is impossible to draw up a description fully answering to the shape of every speci-

men, the general characters must be more particularly aimed at in the written definition

;

and, as much as possible to make amends for my own shortcomings, I have endeavoured

to speak to the eye by the means of numerous illustrations. While stating how variable

are the forms assumed by this species, I may remind the student that in PL XVI and

XVII he will find the principal modifications assumed by F. Knij/ktii,' and I leave to

his imagination the task of connecting them by every gradation of shape. F. Knic/Uii

was weU figm-ed by James Sowerby in 1813; and his description,^ although somewhat

1 Thus Sowerby states, " The septa in the flat valve extend to its edge " (this is not correct, for they

extend only half way) ;
" they are near each other and parallel. The septum in the other valve divides

the beak ; the divisions extending to the edge of the shell form a kind of double beak, much resembling

the horny part of the toes of a pig's foot, and leave an angular hollow within the curve : the stone that

fills this hoUow commonly separates easily, and may at first sight be taken for a third valve of a triangular

carinated form. The edge of the deep valve appears to extend over that of the flatter one ; the length

of the curve, from the apex to the edge, is often six inches. About half a mile up the River Teme, near

Downton Castle, the dell is bounded by two steep rocks, approaching to each other ; and the parts of the

land above are level and alluvial, as if a lake had been there before the present chasm in the rock. On

the southern rock (a dark-grey limestone) these extraordinary split shells are found, and are situate"

about twenty feet above the level of the river. I am greatly obliged to T. A. Knight, Esq., of Downton,
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quaint and defective, shows that the author was acquainted with the internal characters

of the shell, and regarded these of sufficient importance for the creation of the excel-

lent genus Pentamerus. His Pentamerus Aylesfordii, however, is certainly no more

than a transverse variety of the species under description. The ribs on the surface of

P. Knightii are at times irregular in width.

The facility with which the shell separates along the middle is due to the two continuous

longitudmal septa in the ventral valve, which are well exhibited in PI. XVI, fig. 2. It

is probable that the space left free between the V-shaped plates, or central chamber,

was occupied by the digestive organs, while the large lateral spaces were filled up by the

ovaries and the spiral arms.

Of Pentamerus Knightii the largest example I have seen (found by Dr. Lloyd at

Mocktree, near Ludlow, and now in the Ludlow Museum) is represented in PI. XVI,

P. Knightii is exceedingly common in certain localities, and all our museums possess

many excellent examples. In the Swedish island of Far5, in the Baltic, the species does

not appear to exist, but is replaced by an allied and equally large form, named P. tenui-

striatus, by Walmstedt.^

Position and Loeality. P. Knightii occurs rarely in the Wenlock and Upper Ludlow

formations ; but it is exceedingly common in the Aymestry limestone at Mocktree, near

Ludlow, where I have picked it up on several occasions ; at Aymestry, in Herefordshire,

and at Leintwardine, Shropshire. It occurs near Sedgley, near Wolverhampton ; and

Prof. Phillips obtained it at Ridge Hill Farm, in the Abberley district, and at Bodenham,

in the Woolhope district : all in Aymestry limestone. In the Museum of the Geological

Survey in London there are some specimens from the Wenlock limestone of Walsall and

Wenlock Edge. In Ireland it occurs east of Perriter's Cove, Dingle, Co, Kerry ; but no

specimen has yet been discovered in the Upper Silurian rocks of Scotland. On the

Continent, it has been found in Russia, Bohemia, &c.

for the first specimen of this shell in 1809. I have since received specimens from A. Carlisle, Esq., which

have much assisted in illustrating its curious structure, collected by him when on a visit to the gentleman

mentioned. A. Aikin, Esq., had observed this formation, and the discovery of the under shells, and

mentioned them to me at the meeting of the Geological Society in February, 1812."

^ Pentamerus Volgicus, De Verneuii, is another large species, very nearly alUed to P. Knightii, found

in various localities in the Ural Mountains. At p. 115 of the great work on the 'Geology of Russia and

the Ural Mountains,' De Yerneuil details the difi'erences observable between his species and our own

P. Knightii ; but I have not yet been able to detect them, as clearly as my friend De Verneuii, in a

specimen of the species sent me by Prof. F. Schmidt. The ribs in the Russian specimens of P. Knightii

figured by M. V, Gruenewalt are much finer than on any of our British examples.
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Pentamerus galeatus, Dalman (sp.). PI. XV, figs. 13—23.

Atrypa GAiEATA, Dalman. Kongl. Vetens. Acad. Handlingar., p. 130, 1827,

Teeebratula galeata. Von Buck. Ueber Terebrat., 1834.

Trigonotreta cassidea, Bronn. Lethsea Geog., vol. i, p. 78, pi. ii, fig. 9, z, 1835

(non T. cassidea, Dal.).

Atrypa galeata, Hising. Lethaea Suecica, p. 76, pi. xii, fig. 1, 1837.

— — J.de C. Sow. Sil. Syst., pi. xii, fig. 4, 1839.

Pentamerus galeatus, Conrad. Geol. Rep. New York, 1840.

Terebratula galeata, De Castelnau. Terrain Sil. de I'Amerique du Nord, p. 39,

pi. xiv, fig. 4, 1843.

Pextamerus galeatus, Murch., Fern., and Keys. Geol. Russia, vol. ii, p. 120, pi. viii,

fig. 3, 1845.

— — Be Keyserling. "Wiss. Beobacht. Reise in das Petschora-land,

p. 236, 1843.

Terebratula galeata, Roemer. Verst. Harzgeb., p. 19, pi. xii, fig. 25, 1843.

— ? TUMIDA, Eichwald. Leth., 202 ; Bull. Moscou, vol. xix, p. 110, 1846.

Pentamerus galeatus, De Verneuil. Bull. Soc. Geol. France, 2nd ser., vol. iv,

p. 690, 1847.

— — Barrande. Naturw. Abhandl., vol. i, p. 465, pi. xvi, fig. 5,

1847.

— — Bronn. Index Pal., p. 944, 1848.

— — Dav. Bull. Soc. Geol. de France, 2nd ser., vol. v, p. 333, 1848.

— — Phillips and Salter. Mem. Geol. Survey, vol. ii, part i,

p. 291, 1848.

/ _ _ D'Orfi. Prodrome, vol. i, p. 41, 1848.

— — Quenstedt. Handb. Petrefactenk., pi. xxxvi, fig. 39, 1851.

_ _ M'Coy. Brit. Pal. Foss., p. 208, 1852.

— — Schnur. Eifel Brachiopod., in W. Dunker und H. v. Meyer's

Palseontograpbica, vol. iii, p, 196, pi. xxix, figs. 2, a—b,

1853.

— .
— C. Giebel. Silur. Fauna Unterharzes, 1853.

— — Morris. Catal. Brit. Foss., p. 142, 1854.

— — Gruenewalt. Mem. Sav. Etrang., vol. vii, p. 28, pi. v, fig.

18, a—c, 1854.

— — Bigsby. Quart. Journ. Geol. Soc, vol. xiv, p. 410, 1858.

— — Salter. Siluria, 2nd edit., pi. xxi, figs. 8, 9, 1859.

— Helmersen. Geol. Bemerk. Reise in Schweden und Nor-

wegen ; Mem. Acad. Sc. St.-Petersbourg, 2nd ser., p. 309,

1858.

— — D'Eichwald. Lethsea Rossica, Pe'riode Ancienne, vol. i, pi.

XXXV, figs. 19, 20, 1859.

— — Hall. Pal. New. York, vol. iii, p. 257, pi. xlvi, fig. 1 a—z ;

pi. xlvii, fig. la

—

m, 1859.

— _ Lindstrom. Proc. Royal Acad. Stockholm, p. 365, 1860.

— — Salter. Explan. Sheets 168, &c., Geol. Surv. Ireland, p. 13,

1863.
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Sjjec. Char. Shell varying much in shape, longitudinally (obscurely) ovate or sub-

pentagonal, not uncommonly about as Avide as long, or transversely elliptical ; sometimes

almost circular, very convex, almost globose. Ventral valve gibbose, greatly arched, much

deeper than the opposite valve, vi^ith a broad, slightly elevated mesial fold, commencing

at about the middle of the shell, and extending to the front, but sometimes entirely

absent, the valve being then uniformly convex ; beak large, ventricose, and usually so

much incm'ved as to overlie, and even come into contact with, the umbone of the dorsal

valve, so that the triangular fissure beneath the beak is but rarely exposed ; the lateral

portions of the beak slope gradually, by a convex curve, to the edge of the fissure. Dorsal

valve often almost circular
; posteriorly, evenly convex and gibbous until it reaches about

the middle of the valve, when a broad and more or less deepened sinus commences, which

extends to the front; lateral margins flexuous, front depressed into a concave wave.

Surface of quite young shells sometimes smooth, and marked only by concentric lines of

growth ; but generally one, two, three, or more obtusely angular ribs commence at about

the middle of the valves, and extend along the fold and sinus, the lateral portions

remaining smooth. In other specimens, on each of the lateral portions of the valve two

or more ribs exist in the vicinity of the margin, and are often of unequal size and width

;

while as many as from nine to fifteen are sometimes present on each valve, some of these

being occasionally partly divided along the middle or bifurcated. Shell impunctate.

In the interior of the ventral valve the dental plates converge, and form a curved, trough-

like process, or long, spoon-shaped chamber, while the vertical median septum extends to

about one third of the length of the valve, and in its upper part becomes united to the

conjoined dental lamellae. In the interior of the dorsal valve two much longer longi-

tudinal septa, with a small free space between them, extend about two thirds the length

of the valve ; and to these the lengthened socket-walls or plates converge, and, when

joined, form two more or less developed plates, inclined outwards, corresjjouding with the

trough-like plates of the ventral valve. Three specimens measured

—

Length 19, breadth 18, depth 16 lines.

„ 13, „ 13, „ 9 „

„ 14, „ U, „ 10 „

Obs. This very variable and exceedingly far-spread species has been much more

fortunate than many of its congeners ; for, although it has been once or twice placed in

the genera Terebratula, Trigonotreta, and Atrypa, almost every author has retained for it

the designation galeatus, given to it by Dalman in 1827 ; for I believe that M. Gruene-

walt can scarcely be correct while identifying the Fenlamerus Wurmii of F. A. Romer

with the Atrypa galeata of Dalman ; and although identified as the Atrypa cassidea of

Dalman by Bronn in 1835, the mistake was subsequently corrected by Bronn himself

at p. 1288 of his ' Lethaea Geognostica.' Pentamerus galeatus is easily distinguished from

P. Knightii both by its external shape, and especially by internal difiercnces, the median

septum being shorter and conjoined, supporting but half the V-shaped chamber ; and
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a glance at their respective figiu-es will easily explain this. It appears to be more

variable in shape than P. Knightii. The specimen upon which Dalman founded his

species had twelve to fifteen ribs on each valve, and the fold and sinus developed. In

some specimens the valves are almost equally and uniformly convex, without fold or

sinus ; and while other examples are either smooth or have ribs obscurely marked, some

specimens are strongly ribbed. All these variations have been drawn in our plate, and

have been selected from several hundred examples.

Position and Locality. The vertical range and geographical distribution of Pentamerus

galeatus is very considerable ; for it is common to the Wenlock, Middle Ludlow, and

Devonian formations. It abounds in the Wenlock Hmestone and Upper Wenlock shales

near Walsall and Dudley.^

Messrs. Phillips and Salter enumerate the following localities :—In Wenlock limestone

and shale at Storrige, Ledbury, Eastnor Park and Castle, Dunbridge Wood, east of

Ledbury, Brock Hill section, in the Malvern district; at Hill End, and Callow Farm,

Abberley district ; east of Canwood, Checkley Common, Dormington Wood, Lindels, &c.,

in the Woolhope district ; the Rock, ]\[ay Hill district ; Swansea Road and Golden

Grove, Llandeilo district. In the Lower Ludlow, at Brock Hill section, Malvern district,

and Hill End, Abberley district ; in the Aymestry limestone, west of Rilbiu-y, Malvern

district
;
Llanbadoc, Beech Hill, Ty-Newydd, Usk district.

In Ireland, it occurs, with P. Knic/Mii, in the Croaghmarhin (Aymestry) beds^

Ferriter's Cove, Co. Kerry {Salter), and at Cahirconzee, west side (Mus. Geol. Survey,

Ireland). It has not been hitherto positively detected in Scotland ; but some casts found

in the Llandovery rocks, in the Girvan district, Ayrshire, bear much resemblance to

those of the species under description.

Abroad, it has been found in many countries and locahties. In the Island of Goth-

land, it occurs in the "Middle Gothland" of Lindstrom, and thence Dalman's type was

1 Mr. Allport lias expressed a just regret that it is not a more common practice for collectors to be

particularly careful in alBxing the exact localities to their specimens ; as, by making use of the term

" Dudley," very much confusion has already arisen as to the Silurian fossils obtained from that district.

He remarks that, with regard to deductions made by comparing the fossils from the Dudley shale, sup-

posed to represent the Lower Ludlow formation, he does not attach much weight to such comparison, as

the rocks near Ludlow are of an arenaceous character, indicating that they were deposited under

very different circumstances from the mud beds found near Dudley. Mr. C. Ketley, in an interesting

paper in vol. ii, p. 105 (Dec, 1865) of the 'Transactions of the Dudley and Midland Geological

and Scientific Society,' seems to consider that, on the whole, the fauna of the upper shale, over-

lying the Dudley limestone at East Wren's Nest, Parke's Hall, &c., and which is so well known for the

variety and beauty of its fossils, has a closer relationship to the limestone below it than to that of the

rocks above. He adds, "Of Brachiopoda the upper shale has twenty-nine species, twenty-four of which

are also found in the limestone below. The Lower Ludlow of Ludlow has ten species, of which six ar^;

common to the limestone and upper shale also, and two of them to the upper shale." As it must be

confusing to some who have not access to the locality, but seek information as to its rocks and fossils,

to find this shale named " Lower Ludlow " by one authority and " Wenlock Shale " by another, Mr.



148 BRITISH SILURIAN BRACHIOPODA.

obtained. M. de Verneuil describes it from black Devonian (?) limestone at Ustkataf,

between Jurjusensk and Simsk, in the south of the Ural Momitains, and from Bogoslofsk,

in the South Urals. M. Barrande found it in the Upper Silurian rocks of Bohemia ; and

Prof. Hall states, at p. 259 of vol. iii of his 'Palaeontology of New York,' that "this

Ketley has drawn up the following Table as a guide, which, although not quite complete, is here

reproduced, as it illustrates a subject upon which further careful observations should be^made

:

Brachiopoda.
Wenloch Limestone, Upper Shale, Lower Ludlow of

Dudley. Dudley. the Ludlow District.

Atliyris tumida

Atrypa reticularis

Retzia cuneata

Spirifer crispus

— plicatellus

— — var. interlineatus

— trapezoidalis

Pentamerus galeatus

Rhynchonella deflexa

— Lewisii

— nucula

— Wilsoni

Leptsena transversalis

Orthis biloba

— elegantula

— — var. obicularis

— hybrida

Strophomena depressa

— euglypha

— filosa

— funiculata

Chonetes laevigata

— minima

Discina Forbesii

— striata — ,, —
— rugata „ „ —

Lingula Symondsii — „ „

— Lewisii — „ —
Obolus Davidsoni „ „ —
— transversus — „ —

At p. 430 of vol. iii of the 'Geological Magazine' (Sept., 186G), Dr. Holl observes that the above-

mentioned Upper Wenlock Shales, notwithstanding the Wenlock aspect of their fauna, are considered,

on good authority, to belong to the base of the Ludlow series. Mr. Salter refers the student to Sir R.

Murchisou's often repeated statement, that the Lower Ludlow seems but to be an Upper Wenlock Shale ;

where the former is represented by mud-stone the fossils are like those of the Wenlock. The Brachiopods

have a greater range than the other slicUs.
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species is characteristic of the Lower Pentamerus-Hmestone (Lower Ludlow rock) of

the Lower Helderberg group ; and large masses of the rock are often made up of the

broken and separated valves of this fossil. The more perfect specimens are obtained

from the shaly limestone above the Pentamerus-limestone, Helderberg Mountains,

Schoharie, Carlisle, Cherr\wally; Herkimer Co., Catshill, Hudson, and numerous other

places in New York State
;
Cumberland, in Maryland, Decatur Co., in Tennessee, and

at numerous other points." Prof. Schnur describes and figures Devonian specimens from

the Eifel, which exactly resemble those from our Silurian deposits.

Pentamerus linguifer, /. lie C. Sow. (sp.). PI. XVn, figs. 11— 14.

Atrypa lixguifera, J. de C. Sow. Sil. Syst., pi. xiii, fig. 8, 1839.

Pkntamerus linguifer, Davidson and De Verneuil. Bull. Soc. Geol. France, 2m\

ser., vol. V, pp. 333 and 346, 1848.

— — Phillips and Salter. Mem. Geol. Surv., vol. ii, part 1,

p. 277, 1848.

— Bubo, Barrande. Sil. Brach. Bohmen. Naturvr. Abhandl., vol. ii, p. 116,

1847.

— LINGUIFER, D'OrS, Prodrome, vol. i, p. 41, 1849.

— — Morris. Cat. Brit. Foss., p. 142, 1854.

— — F. Schmidt. Sil. Form. Ehstland, &c. ; Archiv Naturk.,

&c., vol. ii, p. 212, 1858.

— — Salter. Siluria, 2nd edit., pi. xxii, fig. 21, 1859.

— ROTUNDUS, Lindstrom. Proc. Royal Acad. Stockholm, p. 365, pi. xii,

fig. 6, 1860.

Spec. Char. Sub-globose or orbicular, slightly wider than long, very rarely longer

than wide ; ventral valve gibbous, becoming very ventricose in old specimens, and espe-

cially near the beak, and divided longitudinally along the middle by a narrow groove, as

well as by a broad shallow sinus ; beak moderately large and somewhat compressed along

the middle, greatly incurved, so as almost to come into contact with the umbone of the

dorsal valve, the small triangular fissure beneath being rarely exposed. Dorsal valve

somewhat transversely oval, and divided into three portions by a moderately elevated

mesial fold ; front raised into rounded waves ; surface smooth, marked only by a few

concentric lines of growth. In the interior of the ventral valve, the dental lamellae are

developed into a small V-shaped cavity or chamber, extending freely into the cavity of

the shell, and supported by a small vertical septum only at its posterior extremity. Inside

the dorsal valve two very narrow septa, with a small intervening space, support two small

plates, curving outward, and corresponding with those of the opposite valve. Two

specimens measured

—

Length 9, width 10 depth 7^ lines.

» 10, „ 9, „ 7i „
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Obs. Pentamerus linguifer is a much smaller and more stumpy-looking species

than P. galeatus, and is at once distinguished from it by having its mesial fold on the

dorsal valve, vi^hilst in Dalman's species it occurs on the ventral valve; and the same

apphes to the sinus. It is also smooth, and the fold is often somew^hat bent upwards

towards its exterior, as seen in fig. 1 5 ^ of our plate ; but this is not always the case, as

fig. II « exemplifies. Its interior is also well distinguished from that of P. galeatus by

the still smaller development of the conjoined dental lamellae, or the V-shaped chamber

in the ventral valve, as well as in the smallness of the vertical septum which supports it.

Dr. Lindstrom allows me to state that he considers his P. rotmdus to be a variety or a

small individual of the shell under description. Pentamerus {Spirifera ?) Bubo, Barrande,

though a somewhat larger shell, did appear to M. de Verneuil and myself, in 1847,

to be the same as our P. livguifer. When quite young, the fold and sinus are scarcely

apparent.

Position and Locality. Pentamerus Unguifer appears not to be restricted to the

Woolhope and Wenlock hmestones and the Wenlock shales ; Mr. Salter says it is plenti-

ful in the Upper Llandovery conglomerates west of the Malvern Hills. Dr. Holl found

it in the Woolhope limestone, and in the shale iuimediately above it, at Malvern, at the

Pound and Crews Hill, both near Alfric, and four miles to the north of Malvern. I have

picked it up at the Rushall Canal near Walsall, at Dudley, and along the Benthall Edge

near Wenlock. The Geological Surveyors have obtained it from Presteign and May Hill,

as well as from other localities. Sir Roderick Murchison found it at Stumps Wood,

Valley of Woolhope, and Delves Green, in Wenlock shale. It has not, to my knowledge,

been found either in Scotland or Ireland, and Mr. Salter agrees with me.

Abroad, it was discovered, for the first time, in the Upper Silurian beds of Gothland

by Lindstrom, and in Russia by Schmidt.

Pentamerus rotundtjs, /. de C. Soto. (sp.). PI. XV, figs. 9— 12.

Atrypa rotunda, /. de C. Sow. Sil. Syst., pi. xiii, fig. 7, 1839.

— — Phillips and Salter. Mem. Geol. Survey, vol. ii, part 1, p. 2/9, 1848.

Hemithyris rotunda, M'Coy. Brit. Pal. Foss., p. 205, 18.52.

Rhynchonella — Morris. Cat. Brit. Foss., p. 147, 1854.

— — Salter. Silur., 2nd edit., pi. xxii, fig. 18, 1859.

Spec. Char. Orbicular, or a little wider than long; sides and front rounded;

ventral valve smooth and moderately convex to within two thirds of the length of the

valve, where a broad sinus commences and extends to the front ; two or three rounded

ribs occupy the sinus, while the lateral portions of the valve are either smooth, or orna-

mented by two or three ribs on each side, but these do not extend further than to a

very short distance from the margin ; beaks small, and but little produced beyond the
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umbone of the opposite valve. Dorsal valve rather more convex than the ventral, with

a broad fold, which, commencing at the front margin, extends to a short distance only,

and dies out. In some specimens three or four romided ribs occupy the fold, the lateral

portions of the valve remaining smooth
;

while, again, in other examples, two or three

ribs exist also close to the margin, as seen in the ventral valve. Inside the ventral

valve, a short septum supports a small V-shaped chamber, formed by the converging

dental plates. Two specimens measured

—

Length 7, width 7^, depth 5 lines.

„ 10, „ 10, „ 6 „

Ods. It is with considerable hesitation that I place this species in the genus Fenta-

merus, as I am imperfectly acquainted with its internal characters ; but Mr. Salter tells

me it has a good septum and V-shaped chamber. The lines observable on the surface

of some specimens, and an internal cast in the collection of Sir R. Griffith, described in

the * Synopsis of Irish Sil. Fossils' by M'Coy as Atrypa rotundata (fig. 12 of my plate),

lead me to beheve it is a true Pentamerus. This fossil appears to vary to some extent

in the presence or absence of ribs on the lateral portions of the valves. The beaks are

also very approximate.

Position and Locality. Murchison's original example, which can be seen in the

Museum of the Geological Society, was found in the Wenloch limestone of Wenlock Edge.

^ It occurs also in the Woolhope limestone of the Malvern district less rarely. Prof. M'Coy

mentions it from sandstone at Alt Goch, Llanfyllin, Montgomeryshire (but no such

specimen is in the Cambridge Museum; and it is probably a mistake). The Irish

specimen described by M'Coy is from Kilbride, Cong, Co. Galway, in May Hill sand-

stone, or Upper Llandovery rock.

Pentamerus oblongus, J. de C. Sow. PI. XVIII, figs. 1—12; PI. XIX, figs. 1, 2.

Pentamerus l^vis, Sow. Min. Con., vol. i, p. 76, pi. xxviii, June or August, 1813.

— OBLONGUS, J. de C. Sow. Sil. Syst., pi. xix, fig. 10 (not fig. 12), 1839.

— L^vis, Sow. Sil. Syst., pi. xix, fig. 9, 1839.

— OBLONGUS, Hall. Geol. Report New York, p. 7, figs. 1—5, 1843.

— — M'Coy. Synop. Sil. Foss. Ireland, p. 38, 1846.

— — De Fern. Bull. Soc. Geol. France, 2nd ser., vol. iv, p. 690,

1847.

— L^vis, Phillips and Salter. Mem. Geol. Surv., vol. ii, part 1, p. 292,

1848.

— OBLONGUS, Bronn. Index Pal., p. 945, 1848.

— — et -LJEVis, D'Orb. Prodrome, vol. i, p. 20, 1849.

— — Salter. Journ. Geol. Soc, vol. vii, pp. 171, 172, 1851.

— — Hall. Pal. New York, vol. ii, p. 79, pi. xxv, fig. 1, and pi.

xxvi, fig. 1, 1852.
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Pentamerus oblongus, M'Cotj. Brit. Pal. Foss., p. 211, 1852.

— L^vis, Id. Ibid., p. 209, 1852.

— — (P. OBLONGUS, Sow.), Morris. Catal. Brit. Foss., p. 142, 1854.

— OBLONGUS, Bigshrj. Quart. Journ. Geol. Soc, vol. xiv, p. 410, 1858.

— — Salter. Siluria, pp. 100 and 230, fig. 2, and pi. viii, figs. 1,

2, 3, 1859.

— — Eichwald. Lethsea Rossica, vol. i, p. 788, 1859.

— ESTHONUS, Lindstrdm. Proc. Roy. Akad. Stockholm, p. 365, 1860.

— L^vis (young of P. oblongus), Salter. Mem. Geol. Survey, vol. iii,

pp. 276 and 360, 1866.

Spec. Char. Longitudinally oval or ovate, sub-trigonal ; valves moderately and almost

equally convex, in some cases depressed
;
young shells evenly convex and smooth, older

shells usually much trilobed. Mesial fold in dorsal valve tolerably broad, of small elevation,

slightly depressed along the middle, while that on the ventral valve is rounded ; beak

moderately produced, and so much incurved as to touch the umbone of the dorsal valve;

fissure under the beak triangular, not much exposed
;
beak-ridges sharply defined, and

leaving between them and the hinge-line a concave space (not a true area). Surface of valves

smooth, with sometimes a few irregular furrows and concentric lines of growth. Inside

the ventral valve a long vertical median septum, extending to two thirds or more of the

length of the valve, supports the conjoined trough-shaped dental plates. In the dorsal

valve two similar long, vertical septa, with a small free space between them, support two

outw^ardly sloping plates, which correspond with the trough-shaped plates or V-shaped

cavity of the opposite valve. Shell-structm^e impunctate. Two specimens measured

—

Length 2 inches 7 lines, width 2 inches 3 lines, depth 1 inch 5 lines.

„ 8 „ 8 „ (P. IcBvis, Sow.)

Ohs. Prof. J. Hall, at p. 79, vol. ii, of his 'Palaeontology of New York,' says,

" It is impossible to give a description which shall be applicable to every form of a

shell so variable as this species. In the smaller and medium-sized forms, in the

Pentamerus-limestone of the Chnton group at Rochester and elsewhere, the shell has a

general oval or ovate form, sometimes slightly trilobate at base ; it is so much depressed

that the thickness or depth of both valves is only about half the width. This proportion

sometimes continues even in very old shells, the trilobate character of the base being often

very consjoicuous. In the majority of specimens, however, the valves become gradually

more gibbous as the shells increase in size, and the trilobate character may be either

preserved or entirely lost. In young shells usually the surface is marked only by con-

centric striffi, though in some instances distinct hues of growth give a more uneven

surface, and this character becomes more prominent with increasing age. Although the

general and prevailing form is oval or ovate, yet we not infrequently meet with forms

that are rounded, and the ventral valve wider than long." What Prof. Hall has observed

with reference to the variations assumed by this shell in America will be found equally

api)licablc to those that occur in Great Britain and in Europe ; but none of the specimens
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appear to be as large as some of those from Sweden and the Baltic provinces, if we are to

consider Eichwald's Pentamerus EstJwmis ('Bull. Soc. Imp. Nat. Moscou/ part i, p. 91,

1854, and ' Lethaea Rossica, Periode Ancienne,' vol. i, pi. xxxiv, fig. 23, 1859) as a synonym

of the shell under description. I have myself seen specimens of the shell so named, sent to

me by Prof. F. Schmidt, of St. Petersburg, and others given to me by Dr. Lindstrom

from the Middle Gothland series of Carlso, KHnteberg, and Bogekhnt, without having

been able to detect any difference, except the larger dimensions. Both Schmidt (p. 213

of ' Untersuch.') and Lindstrom consider it questionable whether this shell is different

from P. oblongus. At p. 789 of his ' Lethsea Rossica,' d'Eichwald enters into long details

in the endeavour to establish his view, that P. oblongm and P. Esthonus are distinct

species ; but the subject will require further examination. The British, Swedish, and

Russian specimens of P. oblongus, as weU as the generality of the American examples, have

their valves moderately convex ; but some very fine casts from Springfield and Dayton,

Ohio, figured by Prof. Hall in pi. xxvi of vol. ii of his 'Pal. Xew York,' are exceed-

ingly gibbous, measuring 4^ inches in length, 3 inches 3 lines in width, by about the

same in depth ; and the dimensions would be somewhat larger were the shell preserved.

P. Esthonus also attained those dimensions both in length and width, but with a much

lesser depth.

It is admitted now by most palaeontologists that P. Icevis, Sow., is the young of

P. oblongus ; and if it were necessary to strictly adhere to the rules of priority, James

Sowerby's name, published in August, 1813, would perhaps require to be adopted in

preference to that of oblongus, given to the adult shell by Mr. J. de C. Sowerby in 1839

;

but when we read over Mr. James Sowerby's unsatisfactory description,^ and look at his

small, very incomplete figure, we think it preferable to preserve for the shell the now

generally adopted and wxU-known designation of oblongus. In 1839 Mr. J. de C.

Sowerby described, it is true, in the ' Silurian System,' P. lavis and P. oblongus as

distinct species
;
but, judging from the single figured fragment of a ventral valve of P. Icevis,

1 "Pentamerus Icevis, J. Sowerby, 'Min. Conch.,' vol. i, p. 76*, tab. xxviii, fig. 2 (right-hanJ

figure). August, 1813. [In our PI. XIX, fig. 2, this illustration is reproduced.]

"Spec. Char. Smooth, triangular, front rounding, beaks incurved. Much less gibbous than either

of the last {P. Knightii and P. Aylesfordii), free from furrows, but having slight depressions over the

septa; length generally less than an inch. Not having found this in a perfect state, although I have

had stones including hundreds of specimens, I have been doubtful whether I ought to admit it. The

Rev. D. Abbot, of Bedford, in May, 1812, was so kind as to bring me pieces of rolled limestone with three

small dividing shells, from near Hopton Court, where he thought they appeared to be left by the swell of

the River Teme, and formed a bank three feet or more high. Sometimes, I think, there are two species

iu the stone, a smooth and a furrowed one [doubtless P. liratus'], but better chance than I have had must

determine this ; at the same time, one formation is distinctly characterised. The same stones contain the

remains of Madrepores. The specimen figured is from Buildwas, Shropshire, collected by A. Aikin, Esq.

In some specimens I perceive the remains of small Entrochi." Near Buildwas, Shropshire, the Wenlock

limestone, and also the Pentamerus or May Hill sandstone, are well developed. (J. W. S.)

20
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he could not have had an opportunity of comparing a perfect example of it with the

complete specimens of P. ohlongus figured by him in the same plate.

Position and Locality. Pentamerus ohlongus would appear to be restricted to the

Lower and Upper Llandovery rocks, and to be very much more abundant in the last-

named formation. At page 229 of ' Siluria,' (2nd ed., 1859), it is stated that, "In the

Lower Llandovery rocks of South Wales P. undatus and P. lens are everywhere found,

P. glohosus and P. ohlongus being rare. In the upper series, whether in South

Wales, Shropshire, or in the South of Scotland (as at Saugh Hill, near Girvan), P. ohlongus

is the prevailing fossil, occurring often in great banks, to the exclusion of all other

fossils, but generally accompanied by the species just named. At May Hill and the

Malverns P. lens is by far the more common species; P. liratus accompanies both these

in the higher beds, and is the only one of the five species which ranges into the base of

the Wenlock formation." Among the English and Welsh Lower Llandovery localities

may be named Cyrn-y-brain, Wrexham, Denbighshire
; Cefn, three miles north-east of

Welshpool, near Buttington ; also near Builth, and at Noedd-Grug and Llandovery,

rare (J. W. S.). In the Upper Llandovery, Nash Scar (Presteign)
;
Norbury, Bishops

Castle, Stone Acton, Church Stretton, Chirbury, Hope Bowlder, and the Hollies, in

Shropshire } Pen Cerrig, Builth
; Llangadoc ; Wooltack Park, Pembrokeshire ; Rose

Market, near Haverfordwest, and Johnston
;
Pen-y-lan ; Old Storridge, near Malvern.

Prof. M'Coy mentions Pwllheli, Carnarvonshire, and some other localities, giving

the " Upper Bala sandstone " and " Caradoc sandstone and limestone," such as that of

Soudley and Horderley, Shropshire: in all these the May Hill sandstone is meant

(J. W. S.).

At p. 292 of the 2nd vol., part 1, of the 'Memoirs of the Geol. Survey of Great

Britain,' Messrs. Phillips and Salter mention Fair Oaks, Gunwick Mill, and Howler's

Heath, Malvern district ; Ankerdine Hill, Abherley district ; May Hill, and Huntley, May
Hill district ; Mandinam, Llandeilo district.

In Scotland, it abounds in the Yellow Llandovery Sandstone of Saugh Hill and

Penwhapple Glen, the conglomerates of Cuddystone Glen, and the blue limestone of

Ardmillan and Penkill, near Girvan, Ayrshire. These are Upper Llandovery (Salter).

In Ireland, it is stated by Prof. M'Coy, in his 'Synopsis of Silurian Fossils,' to occur

in the (Llandovery) sandstone of Boocaun, Cong, Co. Galway (very abundant in one bed),

and in the sandstone of Cappacorcogue, Cong. A fine valve from this place will be

found figured in our plate. Mr. Salter found it on the precipices west of Dingle ; and it

occurs in the Lower Old Red conglomerates of that wild district, washed out in Devonian

times from the May Hill rocks (J. W. S.).

Abroad, P. ohlongus is equally abundant. In Russia Prof. P. Schmidt mentions

1 Tl>e masses of blue limestone full of the broad-arrow-like sections of the shell are the

" Jacobsfonea" of Shropshire. The line of the formation may be traced by the door-sills and Mell-steps

'if the cottagers.
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Ruhde, Keskfer, Kattentach, Nudi, Jerwakant, Kerro, Fennern, Oberpliahlen, Rostla, &c.

In Sweden Dr. Lindstrom found it at Strora, Lilla Carlso, Klienteberg, Bogeklint. It

occurs also in the Upper Llandovery (?) in the neighbourhood of Cliristiania in Norway.

In North America in the Clinton group at Rochester and elsewhere ; at Springfield and

Drayton, Ohio ; on the west side of the Mississippi River, &c. M. de Verneuil

observes that in North America, as well as in England, P. oblongus occurs near the point

of junction of the Upper and Lower Silurian groups, but in those beds which appear .to

belong more properly to the Upper Silurian ; also that he found it at Richmond, Indiana,

Galena (Illinois), at Seulchoix, Green Bay; also at Limekiln Island, and other islands

of Lake Huron. Sir W. Logan has obtained it near the River Ottawa, and at Gaspe,

in Canada. Dr. Bigsby obtained it further west and north ; but it is not yet known,

nor the band containing it, in the Arctic basin.

Pentamerus undatus, /. de C. Sow. (sp.). PI. XIX, figs. 4—9.

Atrypa undata, J. de C. Sowerby. Sil. Syst., pi. xxi, fig. 2, 1839.

— — Phillips and Salter. Mem. Geol. Surv., vol. ii, part 1, p. 279,

1848.

Pentamekus undatus, M'Coy. Brit. Pal. Fosg., p. 211, 1852.

_ _ Morris. Cat. Brit. Foss., p. 143, 1854.

— — Salter. Siluria, 2nd edit, pp. 100 and 230, fig. 6
;

pi. viii, figs.

5, 6, 7, 1859.

— — Id. Mem. Geol. Survey, vol. iii, pp. 276 and 360, 186G.

Spec. Char. Transversely oval ; much wider than long ; valves convex ; ventral valve

most so, even gibbous, with a wide, sharply defined sinus commencing at the extremity

of the beak and extending to the front, sometimes longitudinally divided along the middle

by a slight elevation ; beak much incurved. Dorsal valve with a wide rounded fold of

small elevation ; sides rounded, and slightly indented in front. Surface smooth, marked

only by concentric fines of growth. In the inside of the ventral valve the V-shaped

chamber formed by the union of the converging dental plates is small, as well as the

vertical septum which partly supports it. Two specimens measured

—

Length 7, width 10, depth 6 lines.

„ 11, „ 16 lines.

Obs. Of this fossil I have seen many internal casts and impressions, and never

the shell itself. In one of these (fig. 8^) the vascular markings are beautifully defined,

while in another (partly fractured) the outer surface of the converging dental plates, as

well as a small area, are exposed (fig. 8). Again, in the casts of one or two examples

may be seen a short longitudinal slit due to the vertical septum. Prof. M'Coy informs us

that "the internal plates are excessively small, but formed on the usual plan of
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Pentamerus. I observe," he adds, " that in those species in which the plates are very

small the outwardly curved marginal portion of the two diverging plates in the beak of

the entering valve is unusually strong, giving to the casts the appearance of four sUts in

the beak, or of two slits and two oblique teeth," Mr. Salter thinks that this species, as

well as P. glohosus, may possibly belong to StricUandiriia.

Position and Locality. Casts of this species occur abundantly in the Lower and Upper

Llandovery, but especially in the former. In the Loioer Llandovery at Quakers' Burial

Ground, and Guilsfield, Welshpool
;

Pen-y-Craig
;

Mathyrafal, south of Meifod

;

Llangynyw, Montgomeryshire ; Noeth Grug, Cefn Rhyddan, Cefn-y-Garreg, Llandovery
;

Builth, Rhyader, &c. ; Robeston Wathen and Haverfordwest, Pembrokeshire. In the

Upper Llandovery at Llwyn-y-Wormwood, Mandinam, and Peulan, Llandovery ; Builth,

Llangadoc
;
Rosemarket, &c. ; Malverns, Church Stretton. Woolhope beds, Buildwas

(in ' Catalogue of Fossils, Museum of Pract. Geol.,' p. 52 (probably P. linguifer).

In Ireland it occurs at Ballycar, Co. Clare (Mus. Geol. Survey, Ireland).

I have not yet positively ascertained the existence of this species in Scotland, but

a search for it should be made in some of the Llandovery localities in the Girvau district,

Ayrshire.

Pentamerus globosus, /. de C. Sow. (sp.)- PI- XIX, figs. 10— 12.

Atrypa globosa, J. de C. Sowerby. Sil. Syst., pi. xxii, fig. 2b, 1839.

— — Phillips and Salter. Mem. Geol. Survey, vol. ii, part 1, p. 27",

1848.

Pentamerus globosus, Morris. Cat. Brit. Foss., p. 142, 1854.

— — Salter. Siluria, 2nd edit., pi. viii, fig. 8, 1859.

— — Id. Mem. Geol. Survey, vol. iii, pp. 276 and 360, 1866.

Spec. Char. Circular, or shghtly transverse-oval; globose, or, when old, sub-

cuboidal, from the deflection of the front ; a very shallow undefined depression in the large

or ventral valve forming a shallow wave in the margin towards the opposite valve,

which is evenly convex, without a corresponding ridge ; lateral and frontal margins

rounded. In the cast of the ventral valve a long slit, extending to nearly half the length

of the valve, indicates the position of the vertical septum supporting the trough-shaped

chamber or converging dental plates. The surface of the cast is also irregularly marked

by obscure ridges.

Length G, width 7 lines.

Obs. I have never been able to procure the sight of more than a few internal casts

of the ventral valve of this species
; consequently, I can offer only a meager and incom-

])lete description. The form of the shell is, however, so diff'erent from that of all the

other species of Pentamerus occurring in Great Britain, that, judging from these incom-

plete casts alone, it may be considered distinct.
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Position and Locality. P. glohosus is a rare fossil in either Upper or Lower

Llandovery beds. In the Lower Llandovery it is found at Pen-y-Craig, near Meifod,

North Wales, and Gorllwyn Fach, Llandovery. In the Upper Llandovery at Landeilo.

Messrs. PhilHps and Salter mention also localities in the Malvern district and the

Llandeilo district ; and Wooltack Bay, in Pembrokeshire. In addition to these, Prof.

M'Coy gives Beaver's Grove, Bettws-y-Coed, North Wales ; but Prof. M'Coy's fossil is

an Orthis, and from Caradoc rocks (J. W. S.).

In Ireland, at Ballycar, Co. Clare, and Kilbride (Mus. Geol. Survey, Ireland).

Since the publication of my description of the genus Pentamerus, at p. 95 of the

" General Introduction," ' Monogr. Brit. Brachiop.,' vol. i, Mr. Billings has proposed to

detach from it certain species, such as Pentamerus liratus and P. lens, which he considers

to present differences of sufficient importance for the establishment of a separate genus

or sub-genus, for which he has proposed the designation Stricklandinia. The excellent

genus Pentamerus, which was established by J. Sowerby as far back as 1813, was typified

by the well-known P. Kniyhtii, characterised as " an equal-sided, inequivalved bivalve,

with one valve divided by a longitudinal internal septum into two parts, the other by two

septa into three parts or valves ; beaks incurved, imperforate."

We will now reproduce Mr. Billings' description of his genus, as well as the reasons

why he considers it distinct from Pentamerus.

Genus—Stricklandinia, Billinys. Stricklandia, ' Canadian Naturalist and Geologist,'

vol. iv, p. 132, April, 1859 ;^ altered to Stricklandinia, 'Can. Nat. Geol.,' vol. viii,

p. 370.

" Gen. Char. Shell usually large, elongate-oval, transversely oval, or circular, some-

times compressed ; valves nearly equal ; a short mesial septum in the interior of the

ventral valve, supporting a small triangular chamber beneath the beak, as in Pentamerus

;

in the dorsal valve no longitudinal septa, spires, nor loop, yet observed ; the whole of the

internal solid organs (so far as is yet known) consisting of two very short or rudimentary

socket-plates, which support prolonged calcified processes for the support of the cirrated

arms. In all the species known the ventral valve has an area more or less developed.

The valves articulate by teeth and sockets.

"This group of shells {Stricklandia), although closely related io Pentamerus, differs

from that genus in the following particulars :—1st. In Pentamerus the form is globular,

' Mr. Billings states, in the "Appendix" to vol. i of 'The Palaeozoic Fossils of Canada,' that, as the

generic name Stricklandia is preoccupied, he has changed it to Stricklandinia. He also informs me that

the only species of Rensselceria (Hall) claimed by him as a Stricklandinia is Vanuxem's Pentamerus

elongatus.
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and the ventral valve much the largest. In Stricklmidia the valves are nearly equal in

size, and the form oval or heart-shaped, never globose. 2nd. In Fentamerus the dorsal

valve has two, and sometimes three, well-developed longitudinal septa, which in most of

the species sustain a small triangular chamber, as in the ventral valve. In Stricklandia

these septa are not developed, and the triangular chamber is entirely absent. It might be

thought that the difference between the short or rudimentary socket-plates of Stricklandia

and the elongated mesial septa of Pentamerus should not be regarded as of sufficient

importance to constitute a generic distinction, because it is only a difference in the extent

to which identical parts are developed, the socket-plates of the former genus being a

rudimentary state of the latter. When, however, we examine any group of closely allied

genera, we find that all the grounds for separation consist in the various modifications of

the same set of organs. The difference in the degree of the development of an organ is

not always a good character ; but when it is carried to such an extent that the whole form

of the animal is affected in a particular manner, manifested in a number of species, then

it becomes of generic value. If we take the several species of Stricklandia, and compare

them with the ordinary forms of Pentamerus—such, for instance, as P. Knightii, P. ga-

leatus, P. Sieberi, P. acutolobatus, P. caducus, &c.—the difference in the external form of

the two groups is so remarkable that we should almost be warranted in separating them

into two genera upon this ground alone ; but when to the dissimilarity in the general

form we add the difference in the internal structure, then there can be little doubt as to

the correctness of the separation."

In the first volume of * Palaeozoic Fossils,' pubUshed by the Geological Survey of

Canada, p. 84 (1865), Mr. Billings further remarks—"This genus was proposed by me

to include such shells as those known in England under the names of Pentamerus lens,

P. liratus, and P. lavis. They differ from Pentamerus in having the valves usually sub-

equal, and no longitudinal septa or triangular chamber in the interior of the dorsal valve.

Both valves have an area, but in the dorsal it is usually linear, or only slightly exceeding

the thickness of the substance of the shell in height. The ventral valve has usually a

concave mesial sinus more or less developed, and the dorsal valve a mesial fold corre-

sponding thereto. The hinge-line in some of the species, such as in S. Icevis and S. micro-

camerus, have the hinge-line straight and much extended."^

^ Mr. Billings is in error in including Pentamerus Icevis in Strichlandinia, that shell being the young

of Pentamerus oblongus.
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Stricklandinia lirata, ./. de C. Sow. (sp.). PI. XX, figs. 1— 13.

Spirifer liratus, J. de C. Sowerby. Sil. Syst., pi. xxii, fig. 6, 1839.

Cardium multisulcatum, Hisinger. Lethsea Suecica, Supplementi secundi continuatioj

p. 4, pi. xli, fig. 3, a, b, 1842.

Spirifer ovatus, MCoy. Sil. Foss. Ireland, p. 37, pi. iii, fig. 24, 1846.

— MUITISULCATUS, Be Vemeuil. Bull. Soc. Geol. France, 2nd ser., vol. v,

p. 347, 1848.

Orthis lirata, Phillips and Salter. Mem. Geol. Surv., vol. ii, part 1, p. 291, 1848.

Pentamerus liratus (Spirifer ovatus, Jl'Coy), Salter, in Morris's Cat. Brit. Foss.,

p. 142, 1854.

— — Salter. Siluria, 2nd edit., pp. 100 and 230, fig. 3, 1859.

— — Id. Mem. Geol. Surv., vol. iii, p. 360, 1860.

Ctrtina? multisulcata, Lindstroin. Pro. Roy. Acad. Stockholm, p. 360, 1860.

Stricklandia lirata, Billings. Canad. Nat. and Geol., vol. iv, p. 434, April, 1859;

Canad. Palaeozoic Foss., vol. i, p. 84 ; Stricklandinia, Ap-

pendix, p. 419, 1865.

Stricklandinia — Id. Catal. Sil. Foss. Anticosti; Report Geol. Surv. Canada,

p. 45, 1866.

Spec. Char. Generally transversely oval, sometimes longer than wide and ovate, or

as wide as long
;
hinge-line nearly straight and shorter than the width of the shell

;

cardinal extremities angular ; sides and front rounded. Valves almost equally and

moderately convex, never gibbous. Dorsal valve more or less semicircular and trilobed,

from the presence of a rather wide mesial fold of small elevation, which, commencing at

the extremity (^f the umbonal beak, gradually widens as it approaches the front. Ventral

valve with a wide shallow mesial sinus, originating at the extremity of the beak, and

widening as it approaches the rounded front ; beak small, incurved ; area narrow, with a

triangular fissure in the middle. Surface of valves ornamented with mmierous angular,

irregular, often bifurcating ribs, and concentric hues of growth. Inside the ventral valve

an exceedingly short vertical septum supports a small wide triangular chamber, formed

by the quickly converging dental plates. Inside the dorsal valve there is a narrow hinge-

area, with a triangular depression in the middle, formed by two small rapidly converging

(but not united) socket-plates, the inner extremities of which are prolonged into free,

narrow, crura, sometimes three and four lines in length. Under these, near the umbo of

the shell, are two elongated pear-shaped impressions, due to the adductor or occlusor

muscles, divided in the middle by a central ridge. Numerous pits (rough tubercules on

the cast), probably ovarian markings, surround these scars. Three specimens measured

—

Length 2 inches 4 lines, width 2 inches 5 lines, depth 1 inch 1 line.

» 3 „ 1 „ „ 2 „ 8 „
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Obs. The history of this variable and interesting species may prove valuable as

exemplifying the difficulties at times experienced by naturalists in arriving at the

correct identification of some of our most characteristic species. In 1839 J. de C.

Sowerby first noticed the shell as a distorted cast of a large Spirifer or Orthis, nearly three

inches in length, to which he applied the name of Spirifer liratus, giving as its locality

the " Caradoc sandstone " and " Llandeilo flags " of Marloes Bay, Pembrokeshire. Mr.

Sowerby's specimen was very imperfect, merely a portion of the cast of a distorted valve
;

and the position was subsequently corrected by Mr. Salter in ' Siluria.' In 1846 Prof.

M'Coy gave a short but correct description and reduced figure of a valve of the same

species (see PI. XX, fig. 8) under the designation of Spirifer ovatus, remarking that it is

the largest Silurian Spirifer with which he is acquainted. Prior, however, to this date,

I should have observed that the same species had (in 1842) been described and figured

by Hisinger, under the designation of Cardium muUisulcatum. In 1848 M. de Verneuil

mentions it as a Spirifer, retaining Hisinger's specific name ; and in the same year

Messrs. Phillips and Salter refer to this shell under the designation of Orthis liratus.

In 1852, while I was preparing the "General Introduction" to the present work,

Mr. Salter called my attention to this shell, as well as to Pent, lens, suggesting that they

should be grouped as a section of Pentamerus, presenting well-marked internal characters?

at once distinguishing them from true Pentameri, such as P. Kniglitii, P. galeatus,

P. linguifer, &c. A description of these internal characters will be found in p. 54,

pi. vii, fig. 118, of the above-mentioned "Introduction," as well as in p. 227 of my late

friend Dr. S. P.Woodward's excellent 'Manual of the Mollusca,' published in 1854.

At p. 229 of the second edition of ' Siluria,' (1859) Mr. Salter, to whom Sir Roderick

Murchison had confided the revision and notes of the fossil data in his work, observes,

M-hile speaking of the Brachiopoda of the Llandovery rocks, that "The Pentameri

are, however, the characteristic fossils, which impart to this 'zone its peculiar and

distinct facies. No less than five species, whether smooth or only shghtly ribbed,

occur, and of these P. oblongus is the best known and the most widely spread.

This typical shell is easily distinguished from the other species, P lens and P. liratus,

by the great length of the mesial septum, which in these latter is quite a short

appendage to the V-shaped chamber. The two longitudinal plates, also, which divide

the upper valve, are peculiar to this species ; whilst in P. lens they are very short, and in

P. liratus are reduced to a pair of processes which pass inwards, but do not show upon

the surface of the cast."

In 1860 Dr. Lindstrom describes the same shell as Cijrtina^ miiltisulcata ; but soon

afterwards, recognising his mistake, he identified his Gothland shell w4th Pentamerus

liratus. Lastly, Mr. Billings, availing himself of the difierential characters pointed out

by Salter, proposed for such shells as P. liratus, P. lens^ and some other Canadian and

American species, the generic designation of Stricklandia, and which he subsequently

altered to Slricklandinia. This I will retain as a section of the large genus
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Pentamerus, and in which, I trust, the species under description will find a permanent

home.

As already stated, Stricklandinia lirata varies greatly in its external shape, and this

will be best understood by a glance at PI. XX, wherein are represented some of the best

examples of this species I have been able to assemble from our British collections. The

size and regularity of the ribs are especially variable in different specimens, as well as the

length of the hinge-line. In Sweden the shell has been found in a perfect condition; but

in our British rocks we rarely find any portion of the shell itself preserved. Very good casts,

however, especially of the interior, are common, and in those belonging to the dorsal valve

(as may be seen in PI. XX, fig. 11) there exist two elongated pits (the casts of the crural

processes), whose length can be easily ascertained by the introduction of a pin or needle.

Position and Locality. Stricklandinia lirata appears to range from the Lower

Llandovery to the lowest portion of the Wenlock series. It occiu-s in the May Hill

Sandstone of Howler's Heath, south end of the Malverns; also near (north-east of)

Chirbury ; at Nash Scar, Presteign ;
Huntley Hill

;
Llangadock, South Wales, &c.

Sir R. I. Murchison found it in the Woolhope beds of Woolhope ; and Mr. Salter

found it in the lowest Wenlock beds of Marloes Bay and Marloes Mill (Survey Catalogues).

In Ireland it occurs in Lower Llandovery grey slate at Cappacorcogue, Cong, Galway

;

and in higher beds at Uggool, Ballaghaderreen, Mayo.

Abroad, Dr. Lindstrom found finely preserved examples in the " Wisby group " of

Gothland. In North America the Geological Sun^ey of Canada obtained St. lirata at

East Point, South-West Point, Heath Point, and the Jumpers, in the Island of Anticosti.

Stricklandinia lens, /. de C. Sow. (sp.). PI. XIX, figs. 13—23.

Ateypa lens, J. de C, Sowerby. Sil. Syst., pi. xxi, fig- 3, 1839.

Spibifer ? L.5:vis, Id. lb., pi. xxi, fig. 21. (Not Penfamenw /«t"i>, J. Sow.,

Min. Con., pi. xxviii, fig. 2; nor Pent. Icevis, J. de C. Sow., Sil.

Syst., xix, fig. 9 ; P. IcbvU being the young of Pent, oblongus.)

Pentamerus lens, M'Coy. Brit. Pal. Foss., p. 209, 1852.

— MICROCAMERUS, M'Coy. Annals and Mag. of Nat. Hist., 2nd ser., vol.

viii, p. 290 ; and Brit. Pal. Foss., p. 210, 1859.

— LENS, Morris. Cat. of Brit. Foss., p. 142, 1854.

— — Salter. Siluria, 2nd ed., p. 100, Foss. 14, fig. 1, and pi. viii, figs.

9, 10, 1859.

Steicklandia — Id. Billings, Canadian Journal, p. 51, fig. 88, 1861.

Stricklandinia— Billings. Cat. Sil. Anticosti, Geol. Survey of Canada, p. 45, 1866.

Pentamerus — Salter. Mem. Geol. Survey, vol. iii, pp. 276 and 360, 1866.

Spec. Char. Longitudinally oval, sides and front rounded, greatest width nearer the

beak. Valves moderately and almost equally convex or deep. Hinge-line nearly

straight, and less than the width of the shell. In tbe dorsal valve there is a rounded

mesial fold, of moderate elevation, which in front forms a convex lobe. In this valve

21
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the beak is incurved; the area narrow, triangular, and divided in the middle by an

open fissure. Surface smooth, marked only with concentric lines of growth and

obscurely radiating fine longitudinal striae. Inside the ventral valve the two converging

dental plates are exceedingly small, supported by an equally small vertical septum.

In the dorsal valve there are in the middle of the narrow hinge-area two small converging,

but not united plates ; and close to the hinge are two small elongated scars, due to the

adductor or occlusor muscles. Two specimens measured

—

Length 2 inches 7 lines, width 2 inches 1 line, depth 10 lines.

„ 1 „ 9 „ „ 1 „ 7 „ „ 10 „

Obs. In outline this species much resembles Pentamerus ohlongus ; but it is much

flatter and its beak not so much incurved; and its area and straight hinge-line also

distinguish it. Again, the external resemblance is in strong contrast with the interior

;

for St. lens possesses the small plates of Stricklandinia, and not the large ones of

Pentamerus ; I am therefore surprised that Prof. M'Coy should say, at p. 210 of his

'British Pal. Fossils,' that St. lens has exactly the same internal structure as P. ohlongus

;

and this remark inclines me to surmise that, while describing his so-termed P. lens,

he had before him a specimen or cast of P. ohlongus. ' Exteriorly, St. lens is at once

distinguished from St. lirata, both by its external and internal characters
; thus, there

are no cavities in the cast wherein a needle's point can be introduced, as in St. lirata ;

and, although at first sight there may not appear to be much difference in the respective

internal casts, this character will at once serve to distinguish them. Prof. M'Coy's

Pentamerus microcamerus is nothing more than a synonym of Stricklandinia lens, and,

as that author observes, is quite different from P. lavis, Sow., to which he supposed

Mr. J. de C. Sowerby had erroneously referred the fragment drawn in pi. xxi, fig. 12,

of the ' Silurian System.' In a foot-note to p. 229 of the second edition of Murchison's

'Siluria,' Mr. Salter observes that "the P. microcamerus (of M'Coy) appears not to be distinct

{xom. P. lens" and on a recent examination of the Silurian fossils in the Woodwardian

Museum at Cambridge, Mr. Salter and myself found an undoubted specimen of Strick-

landinia lens from the Lower Llandovery of Mandinam, labelled by M'Coy Pentamerus

microcamerus, and in another drawer, a specimen of St. lirata from May Hill, also labelled

by M'Coy P. microcamerus. This name, therefore, may be eliminated from our lists.^

Position aud Locality. Stricklandinia lens occurs in the Lower and Upper Llandovery

rocks, and is equally abundant in both. In the Lower Llandovery Mr. Salter has

identified it from Mandinam, Goleugoed, and Gorllwyn-fawr, in the Llandovery district

;

Priory Mill, Haverfordwest
;
Cefn, near Buttington ; Mathyrafal, near Meifod ;

Rhyader
;

and Pumpsant, Carmarthenshire. In the Upper Llandovery at Norbury, Bishops

' I may here mention that, at Prof. Sedgwick's request, Mr. Salter has recently carefully re-examined

those Silurian fossils described by Prof. M'Coy which are in the Woodwardian Museum, Cambridge ; and

all the original labels have been preserved in those cases where the localities or names of the species have

undergone revision. The nomenclature of the beds is, of course, that of Prof. Sedgwick.
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Castle ;
Brorasgrove, Lickey ; Worcester Beacon, Malvern

;
May Hill

;
Huntley Hill

;

Chirbury ; Gunwick Mill, Gullet Wood, Howler's Heath, &c., west of the Malverns

;

Avery Green, and Woodford Green, near Tortworth ; at Mandinam, Pen-Ian, and Castel-

craig-gwyddon, Llandovery ; Trecoed, Builth, &c.

Mr. Salter mentions that at May Hill and in the Malverns St. lens is more abundant

than Pent, ohlongus ; St. lirata being found also in the same beds. In the Shropshire

and western districts it is less so.

In the Geological Survey Beports of Canada Mr. Billings quotes St. lens from South-

west Point, and the Jumpers, both in the Island of Anticosti.

Genus—Rhtnchonella, Fischer, 1809.

Be/.—" Introduction," p. 93.

This excellent genus has been so often described in the present work, that it will not

be necessary to again refer to the subject, further than to mention that since the pub-

lication of my " General Introduction " the anatomy of one of its most characteristic

living types has been admirably described and illustrated by Mr. Albany Hancock,—in

the ' Philosophical Transactions ' for the year 1858.

Much still remains to be done before the multitude of species at present referred to

the genus by different authors can be properly Aveeded, and classed according to the

modifications presented by their interiors. Indeed, Prof. Hall has already detached

from it certain forms upon which his genus Eatonia is founded ; and it is very

probable that, when the interiors of more of the species shall have been discovered

and properly studied, it may be necessary to divide the numerous species into several

minor sections, or even genera. In all the published lists of Silurian Bhynclionelloe a

number of species which do not belong to the genus have been provisionally admitted by

several palaeontologists, and necessarily so until the interiors are known ; and although

I believe I have successfully detached some of these species, and placed them in their

proper genera, there still remain a few of whose correct position I feel very uncertain,

and they must, I suppose, be temporarily allowed to encumber the genus.^ In the

second volume of the ' Memoirs of the Geological Survey ' Prof. Phillips proposed the

generic designation of Hypothjris for the plaited Terebratulse ; and in his ' British

Palaeozoic Possils' Prof. M'Coy adopts that of Hemithyris for our British Silurian

oi BhyncJionella ; these designations, however, have been found to be synonyms

of the genus distinguished by Pischer de Waldheim in 1809.

* It is a useful canon in palaeontology, that when, from imperfect materials, the exact genus of a new

form cannot be ascertained, the describer shall place it in some leading and well-known group, such

as Rhynchonella, Spirifera, Terebratula, &c., instead of under a new but doubtful name. By this rule

frequent changes are avoided, the leading genus being understood to be a temporary storehouse for

indistinct but allied forms.—J. W. S.
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Rhynchonella cuneata, Dolman and Hisinger (sp.). PI. XXI, figs. 7—11.

Tebebratula ctjneata, Dalman. K. Vet. Akad. Handl., p. 141, pi. vi, fig. 3, 1827.

— — Hisinger. Bidrag till Sveriges Geognosi, part iv, p. 239,

pi. vi, fig. 3, 1828.

— — Id. Lethaea Suecica, p. 81, pi. xxiii, fig. 5 a, b, 1837.

— — Angelin. Mus. Pal. Suec, 1838.

—
.

— J.deC. Sow. Sil. Syst., p. 625, pi. xii, fig. 13, 1839.

Atrypa — M'Coy. Synopsis of Sil. Foss. of Ireland, p. 39, 1846.

Terebratula — Be Ferneuil. Note sur le parallelisme des DepSts Paleo-

zoiques, Bui. See. Geol. Fr., 2nd ser., vol. iv, p, 698, 1847.

— — Barrande. Silurische Brach. aus Bohmen ; Natur. Abhandl.,

vol. i, p. 80, pi. xvii, fig. 11, 1847.

— — Davidson and De Ferneuil. Bull. Soc. Geol. Fr., 2nd ser.,

vol. V, pp. 331 and 346, 1848.

— — Bronn. Index Pal., p. 1233, 1848.

Spiriferina — B'Orb. Prodrome, vol. i, p. 42, 1849.

Htpothyris — Phillips and Salter. 'Mem. Geol. Survey, vol. ii, part 1,

p. 280, 1848.

Terebratula — Salter. Quart. Journal Geol. Soc, vol. vii, p. 172, 1851.

Atrypa — J. Hall. Palaeont. New York, vol. ii, p. 2/6, pi. Ivii, fig. 4 a—r,

1852; Rhynchonella cuneata, 12th Annual Report of the

Regents, &c., p. 77, 1859.

— — Morris. Catalogue of British Fossils, p. 132, 1854.

Retzia — Salter. Siluria, 2nd ed., pi. xxii, fig. 8, 1859.

Rhynchonella — B'Eichwald. Lethsea Rossica, vol. i, p. 765, 1859.

— — Undstrom. Ofv. K. Vet. Akad. Forhandl., p. 365, 1860.

Spec. Char. Triangular or cuneiform, longer than wide, broadest anteriorly, or near

the front, posteriorly tapering into an almost angular beak. Valves usually depressed or

moderately convex ; beak of ventral valve more or less elongated or produced ; foramen

circular, placed under the extremity of the slightly incurved beak, margined, and

separated to a greater or lesser extent from the hinge-line by a deltidium in two pieces
;

lateral portions of the beak much depressed, forming broad, flattened, and slightly

concave spaces, which extend to fully half the length of the shell or more ; sinus wide

and shallow, commencing at a short distance from the beak, and extending to the front.

Dorsal valve somewhat deeper or more convex than the opposite one, flattened at the

umbone, but soon after forming a slightly raised broad mesial fold, which extends to the

front. Surface of each valve ornamented with from ten to fourteen angular ribs, of which

four or five compose the fold, while three or four occupy the sinus, the surface being also

regularly crossed by numerous fine, nearly equidistant, slightly raised, concentric lines or

ridges. Two specimens measured

—

Length 1 1, width 9, depth 6 lines.

10 „ 9 „ 6 „
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Obs. Although some uncertainty seems to have prevailed amongst palseontologists as

to the genus to which Dalman's species should be referred, all the evidence in my
possession would tend to confirm its position in the genus Rhynchonella. The form

of the shell is very like that of several well-known species of the genus, such as

Rh. angulata, Linn., &c. When quite young (fig. 11) there is no apparent mesial fold,

the dorsal valve being depressed along the middle, with interspaces of equal width betw^een

the ribs. The foramen also is then contiguous to the umbone of the opposite valve, while

the narrow deltidial plates which margin its lateral portions are disunited in the middle

;

but as the shell acquires age the mesial fold becomes developed, and the beak more or

less elongated, so that the foramen is in many specimens at a considerable distance from

the hinge-line, as seen in figs. 7, 9, 10. At page 276 of vol. ii of the ' Pal. of New York,'

Prof. Hall remarks that this species presents considerable variety of form and proportions.

It appears difficult to make out whether it was Dalman or Hisinger who first gave

the name of cuneata to this species. Dr. Lindstrom thinks it w^as the latter, as in the

'Bidrag til Sveriges Geognosi,' part iv, p. 239, he mentions Terebratula cuneata, D., and

gives a drawing of it in his pi. vi, fig. 8. The D. evidently means Dalman ; but if the

memoir of Dalman had been then published Hisinger would have cited the plate and

figure of the last-named author. It is probable that Hisinger had seen Dalman's

manuscript, which was ready in 1827, but not published until 1828. However, it is

also strange to find in Dalman's memoir, ' K. Vet. Akad. Handl.,' p. 141, the species

referred to as Hisinger's, while in the ' Lethaea Suecica ' Hisinger again restores it to

Dalman. The only way I can see to settle the authorship will be to assign it to both.

I do not know what to make of M'Coy's Atrypa sexcostata (' Synopsis Sil. Poss. of

Ireland,' p. 41, pi. iii, fig. 30, and fig. 13 of our Plate), which is stated to be "Trian-

gular, depressed ; front subtruncate, sides straight, margin very obtuse ; surface with

six angular radiating ribs. Loc.—Lettershanbally, Leenane, County Galway, and in the

sandstone of Shanballymore, Oughterard, County Galway, Ireland." I have seen the

original specimen, kindly lent to me by Sir R. Griffith ; it is an obscure fragmentary

fossil, and may, perhaps, be an imperfect specimen of Rh. cuneata.

Position and Locality. Rh. cuneata occurs in the Llandovery rocks, but principally

in the Wenlock limestone. In the Woolhope limestone of Hay Head, near Walsall

;

Wenlock hmestone and shale of Dudley, Benthall Edge, Lincoln Hill, &c. ; Canvvood

and Dormington Wood, Woolhope ; Hill End and Callow Parm, Abberley ; Rock Parm,

May Hill.

In Scotland it is found in the shape of imperfect casts in the Llandovery rocks of

Ardmillan, Thrave, and Mullock Hill, in Ayrshire ; but I am not certain that the identifi-

cation is correct.

In Ireland M'Coy mentions Shanballymore, Oughterard (Sir R. Griffith's Collection).

It is common in the Island of Gothland. It was also found by Barrande in the

Silurian rocks of Bohemia. D'Eichwald quotes it from the banks of the River
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Smotrytscli, near the village of Laskovsky, in Podolia ; also from the Island of Oesel.

In America it is stated by J, Hall to occur in the shale at Lockport in the Niagara

Group, also on the Niagara River above Lewiston.

Rhynchonella Stricklandii, /. de C. Soio. (sp.). PI. XXI, figs. 1—6, and 28.

Tekebratula Stricklandii, J. de C. Sow. Sil. Sjst., pi. xiii, fig. 19, 1839.

— CRisrATA, Id. lb., pi. xii, fig. 1 1, 1839.

— Stricklandii, Dav. Bull. Soc. Geol. France, 2nd ser., vol. v, p. 329, 1848.

Hypothyeis — Phillips and Salter. Mem. Geol. Survey, vol. ii, part 1,

p. 282, 1848.

Hemithyris — B'Orhigny. Prodrome, vol. i, p. 37, 1849.

— — M'Coy. Brit. Pal. Foss., p. 206, 1852.

Rhynchonella — Morris. Catalogue of British Fossils, p. 146, 1854.

— — Salter. Siluria, 2ud ed., pp. 250 and 544, pi. xxii,

fig. 11, 1859.

— — Lindstrom. Ofv. K. Vet. Akad. Forhandl, p. 366, 1860.

Spec. Char. Transversely ovato-subtrigonal, very convex, somewhat wider than long,

sides and front rounded. Dorsal valve gibbous or ventricose, slightly flattened at the

umbone, pinched in or concave laterally ; mesial fold wide, not commencing until at

some distance from the umbone, and becoming more prominent as it approaches the

front. Ventral valve not quite as deep or convex as the dorsal ; sinus wide and rather

deep ; beak very small, depressed, and incurved over, and appressed to the umbone of

the dorsal valve; lateral spaces wide, concave, and indenting by a convex curve the

corresponding margin of the opposite valve. Surface of each valve ornamented with from

twenty-eight to thirty-four narrow, simple, angular ribs, which radiate from the beaks to

the margins, and of which six or eight occupy the fold and sinus. Two specimens

measured

—

Length 15, width 16, depth 13 hues.

» 12 „ 131 „ 8 „

Obs. This well-marked species varies a good deal according to age and circumstances.

When quite young it is much depressed, the fold and sinus being hardly apparent, but

with age the shell becomes globose, the ventral valve often ventricose, especially posteriorly,

while the fold acquires its greatest elevation near the front. The smallness of the

flattened appressed beak, and the concave or pinched-in lateral portions of the beak and

umbone, give to this species a well-marked and easily recognizable character. Some

internal casts show beautifully the muscular and vascular impressions (fig. 6). At

p. 1231 of his 'Index Palacontologicus,' Bronn places Rh. Stricklandii among the

synonyms of Rh. horealis ; but this is quite a mistake, as a glance at their respective

figures will at once show ; and it is probable that the distinguished German palaeonto-
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logist was not acquainted with our British species, nor does it appear to be a common

fossil, except in a few localities in England and abroad.

The original specimen of Sowerby's " Terehratula crispata" is in the Museum of the

Geological Society. It is a moderately convex example of T. StricMandii, and was so

identified by Mr. Salter some years ago while rearranging Sir R. Murchison's Silurian

collection, presented to that Society.

Position and Locality. B. StricMandii appears to be rare in the Woolhope beds

;

common in the Wenlock limestone and shale ; and rare again in the Aymestry limestone.

It occurs at Nash Scar, Presteign, in Woolhope beds. In Wenlock shale at Gaer-coed,

Tucking Mill, Craig-y-coed, and Bryn Craig, in the Usk district ; in Wenlock limestone

at Hobbs, Longhope, and the Rock, May Hill district; Croft, and east of Ledbury,

Malvern district ; Rushall Canal, near Walsall
;

Dudley
;

Sedgley
; Canwood, and

Dormington, near Woolhope. At Llanbadoc, in Aymestry limestone, Usk district

(Phillips and Salter). I am not acquainted with any Scottish or Irish example.

Abroad it was met with by Dr. Lindstrom in the Island of Gothland, but there it

appears to be exceedingly rare.

Rhynchonella Wilsoni, /. Sowerhy (sp.). PI- XXIII, figs. 1—9.

? Anomia subglobosa postice dupliciter striata, Linne. Mus. Tessinianum, p. 88, pi. v,

fig. 6, 1753.

? — LACUNOSA, LinnL Syst. Nat., xii ed., vol. i, part 2, p. 1153, 1767.

Terebratula Wilsoni, /. Sowerhy. Min. Con., vol. ii, p. 38, pi. cxviii, fig. 3,

&c., 1816.

Anomites lacunosus, Wahlenberg. Nova Acta R. Soc. Upsaliensis, p. 67, 1821.

Teeebratula LACUNOSA, Bal. Vet. Akad. Hand!., p. 139, pi. iv, fig. I, 1828.

— ' yHihiom, Von Buck. Ueber Terebrateln, p. 47, 1834.

— LACUNOSA, Hisinger. Lethaea Suecica, p. 80, pi. xxiii, fig. 3, 1837.

— Wilsoni, /. de C. Sow. Sil. Syst., p. 615, pi. vi, fig. 7, 1839.

— CREBRicosTA, Id. lb., pi. xiii, fig. 18, 1839.

— WiLsoiii, Anffelin. Mus. Pal. Suec, 1838.

— PENTAGONA, J. de C. Sow. Sil. Syst., pi. v, fig. 21, 1839.

— Wilsoni, De Vern. Geol. of Russia and Ural, p. 87, pi. x, fig. 8, 1845.

Atrypa — M'Coy. Synopsis Sil. Foss, of Ireland, p. 42, 1846.

Terebratula — Be Ferneuil. Bull. Soc. Geol. Fr., 2nd ser., vol. iv, p. 699, 1847.

— — Barrande. Sil. Brach. Bohmen ; Naturw. Abhand., p. 82,

pi. xviii, fig. 4, 1847.

— — 5ronn (parte). Index Palaeont., p; 1255. 1848.

— — Dav. and De Vern. Bull. Soc. Geol. Fr., 2nd ser., vol. v,

pp. 328 and 346, 1848.

Htpothtris — Phillips and Salter. Mem. Geol. Survey, vol. ii, part 1,

p. 282, 1848.

Hemithtris — D'Orbigny. Prodrome, vol. i, p. 37, 1849.
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Rhynchonella Wilsoni, Bav. Annals and Mag. of Nat. Hist., 2nd ser., vol. u,

pi. xiii, 1852.

Hemithtuis — M'Coy. Brit. Pal. Foss., p. 207, 1852.

Rhynchonella — Morris. Catal. of British Fossils, p. 148, 1854.

Anomia lacunosa, Hanley. Ipsa Linnaei Conchylia, p. 128, 1855.

Rhynchonella Wilsonl, Schmidt. Archiv Nat. Liv.- Ehst.- und Kurlands, vol. ii,

p. 210, 1858.

— D'Eichwald. Lethsea Rossica, vol. i, p. 762, 1859.

— — Salter. Siluria, 2nd ed., p. 545, pi. xxii, fig. 13, 1859.

— PENTAGONA, Id. lb., p. 545, pi. xxii, fig. 3, 1859.

— CREBRicosTA, Id. lb., p. 544, pi. xxii, fig. 3, 1859.

— Wilsoni, Lindstrdm. Gottland Brach., p. 366, 1860.

— — Salter. Explan. Sheets 160, &c., Geol. Survey Ireland,

p. 13, 1863.

I

Spec. Char. Subpentagonal, but generally cubical, and often sub-spherical, about as

wide as long ; sides and front rounded ; valves almost equally gibbous, and often so

much so that the shell is twice as deep as either long or wide, and presents, when

viewed in front or in profile, an elongated oval shape. Dorsal valve somewhat flattened,

or gently convex at the umbone, with a slight longitudinal depression or groove along its

middle ; in front abruptly deflected, and almost perpendicular before meeting the margin

of the opposite valve; fold wide, nearly flat, and in the ordinary varieties not raised

above the general convexity of the valve. Ventral valve flattened or slightly convex

posteriorly, but in front abruptly deflected, and becoming almost perpendicular as it meets

the acutely dentated margin of the dorsal valve; sinus wide, oblong, square, and nearly fiat,

very shallow, and scarcely defined on the surface ; beak small, much incurved, and usually

so much appressed to the umbone of the dorsal valve that no foramen is visible ; beak-

ridges strongly marked, leaving a concave space between them and the hinge-line. Surface

of both valves ornamented with from thirty to forty small, usually simple ribs, of which

from six to nine occupy the fold and sinus ; the ribs are likewise usually divided or

indented along the middle in their proximity to the serrated margin. On the inner

surface of the dorsal valve, under the divided hinge-plate, is a mesial ridge of small

elevation, which extends less than half the length of the valve, and divides the slightly

marked muscular impressions. In the ventral valve a depressed median scar, longi-

tudinal and oval, is surrounded by a large saucer-shaped muscular impression. Two

large specimens measured

—

Length 13, width 13, depth lli lines.

7 „ 7 „ 10 „ but the shell is usually smaller.

Obs. As this important Upper Silurian species has by some authors been referred

to Linne's Anomia lacunosa, it will be desirable to search its history. In the

twelfth edition of the 'Systema Naturae,' p. 1153, 1767, Linne describes his Anomia

lacunosa as follows :
—" A. testa subrotunda multisulcata ; valvulis apice plicatis ; altera





PLATE XIII.

SILURIAN SPECIES.

Fig.

1—3 a. Meristella 1 crassa, Sow. sp. 1. Exterior of dorsal valve. Lower Llandovery
;
Cefn-Rhyddan.

2. Internal casts of ventral valve. 2 a. Mould in gutta-percha from the

same. Same Locality as fig. 1. (Murchison's original specimen.) Mus.

Geol. Society. 3. Internal cast of dorsal valve. 3 a. An enlarged fig. from

a mould in gutta-percha of the same cast. Mus. Geol. Soc.

4—4 c. „ subundafa (Hemithi/ris, M'Coy). After the original figures in 'Brit. Pal. Foss.,'

pi. i H, figs. 9, &c. Fig. 4, enlarged ; 4 a, b, c, nat. size. (This shell is not

very unlike in shape to some flattened specimens of If. tumida.) Wood-

wardian Museum, Cambridge.

5—5 a. Athyris ohovata, Sow. 5. Nat. size. 5 a. A considerably enlarged interior of the ventral

valve, to show the muscular and vascular impressions. Lower Ludlow.

Collection of Dr. Holl.

6—G h. „ ? depressa, Sow. 6. Nat. size. 6 a, h. Enlarged figures from a young but perfect

example. Woolhope limestone. Road between Alfric and Crew Hill,

Malvern.

7_9. Meristella 1 furcata{Terehratula,^QW.). 7- Internal cast of ventral valve, nat. size. 7 a. The

same enlarged. 7 b. A gutta-percha mould from cast, also enlarged. South

of Bogmine, near Corndon Hill. This is the original specimen figured

in 'Sil. System' (pi. xxi, fig. 16). 8, 9. Other casts (after the original

figures)

.

10— 1,3c. Retzia'i Barrandi, Dav. A series of specimens, showing modifications in shape; from the

Wenlock limestone of Dudley, Hay Head near Walsall, and Buildwas near

Wenlock. 12 a, and 13 a, b, c, d, are enlarged illustrations.

14—22. Atrypn 1 Grayii, Dav. A series of modifications of this singular shell, from the Wenlock lime-

stone of Dudley, and Hay Head, near Walsall. Fig. 14 is the largest example

hitherto found. Figs. 14 a, 15 a, 16a, i,c, \7 b, 18a, 6, 19, 20, 21, and

22, are enlarged figures.

23—30 a. „? hemisph(Erica (Atrypa, So\i/.). A variety of specimens. 23. Copy of the original

illustration in ' Sil. Syst.,' pi. xx, fig. 7. Upper Llandovery, May Hill.

24. Nat. size, and 24 a, b c, enlarged, from the Upper Landovery, Charfield

Green. Mus. Geol. Survey. 25. From the Upper Llandovery, Ardmillan,

Ayrshire. 26. Mullock Hill, Ayrshire. 27. Penkill, Ayrshire. 28. From

Ankerdine, in May Hill sandstone. 29. Internal cast of ventral valve, nat.

size, and 29 a, enlarged, from Penwhapple Glen, Ayrshire. 30 and 30 a.

Internal cast of dorsal valve. Mus. Geol. Survey.

31—316. „ Scotica, M'Coy. After the figures in Brit. Pal. Foss., pi. in, fig. 10. Mullock;

Dalquoran ; Woodwardian Museum, Cambridge.









PLATE XIV.

SILURIAN SPECIES.

Fig.

1. Atrypa reticularis, Linn. Wenlock limestone, Rushall Canal. Specimen with one of its fringes

almost entire.

2. „ „ Impression of a specimen with marginal fringe almost complete. Wenlock

limestone, Marines Bay. Mus. Geol. Survey, London.

3. „ „ Small specimen with fringe. Wenlock shale, Pentland Hills.

4. 4 a. „ „ From the Wenlock limestone, Dudley. 4 a, enlarged.

5.
,, „ A specimen with fringe viewed in profile. Rushall Canal, Walsall.

6 to 1 1 . „ A series of specimens of different ages and forms, from Wenlock limestone,

Dudley.

12. „ „ A variety, with small numerous ribs. Dudley.

13. „ „ Ventral valve greatly enlarged, from a specimen in which the ribs are

unusually angular, and often bifurcating. Wenlock shale; Mus. Geol.

Survey, London.

14. „ „ (var. orbicularis, Sow.). Penkill Hill, Girvan, Ayrshire.

15. „ „ Interior of dorsal valve (minus the spiral lamellae), to show the hinge-plate and

muscular impressions. Wenlock limestone, Dudley.

[A full account of the internal appendages, by Mr. R. P. Whitefield,

is given in the 19th Report on the New York State Cabinet, Dec, 1866.1]

16. „ „ Interior of ventral valve. Dudley.

17. „ „ A fine internal cast of dorsal valve. Wenlock Umestone, Usk. Museum
of the Geological Society, London.

18. 19. „ 18. Interior of ventral valve, from the Upper Llandovery, Huntley Hill.

Mus. Geol. Survey, London. 19. Internal cast; same locality.

20. „ „ Silicified cast, the spaces occupied by the spiral coils being left empty.

Wenlock limestone, Malvern ; Mus. Geol. Survey.

21, 22. „ „ Young shells with few ribs, approaching in character to A. aspera.

Wenlock limestone, Dudley.

' "The internal appendages of the genus Atrypa have been known to consist of a pair of spiral

cones, placed side by side, with their apices directed towards the cavity of the dorsal valve By

carefully cutting and preparing favorable specimens, I have found that in place of the short crural processes

so often figured, there is an entire and continuous loop connecting the spiral cones, having its

connection with the spiral ribbons at a point relatively much nearer to their origin on the hinge-plate : still

more distant, however, than the points figured by Mr. Davidson and others. This loop, so far as yet

observed, is confined to the rostral or posterior part of the shell, and never passes over or in front of the

spires, as in Prof. Hall's genm Zi/yospira. From its origin on the posterior portion of the first volutions

of the spires, the loop curves gently forward and upward ; the central or elevated portion lying between and

beliind the cones, and forming a more or less abrupt curve, or prolonged into a point directed towards the

dorsal valve," &c.
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PLATE XV.

SILURIAN SPECIES.

Fig.

1— 2 c. Atrypa mart/in alls, Dalman. Figs. \, \ a, \ b, \ c, nat. size. 2 a, b, c, the same,

considerably enlarged. Wenlock limestone, Dudley.

1 d, a portion of the shell enlarged, to show the close

concentric lines or ridges.

3— 8. Atrypa imbricaia, Sow. 3 and 3 a, nat, size ; Wenlock limestone, Dudley.

4 a, b, c, a specimen considerably enlarged
;

Dudley.

^d, a portion of shell still more magnified. 5, 5 a, 6,

6 a, two flatter varieties. Wenlock limestone, Dudley.

7, a large old specimen from the Caradoc limestone.

Chair of Kildare ; Mus. Geol. Survey, London. 8,

nat. size, from Penkill, near Girvan, Ayrshire,

9—IL Pentamerus ? rotundus {Afr7/pa rofunda, ^Qiw.). 9, 9 «, 9 b, drawn from the

specimen originally figured in ' Sil. Syst.,' pi. xiii, fig. 7.

Wenlock limestone, Wenlock Edge ; Mus. Geol. Soc,

London. 9 c, 9 d, the same enlarged. 10—10 r, a

larger specimen, from the Woolhope limestone, near

Malvern ; Worcester Nat. Hist. Museum. 11, another

specimen ; same locality ; Collection of Dr. HoU,

12. „ „ ? Liternal cast of the ventral valve of a specimen so

named by Prof. M'Coy. Kilbride, Cong, County Galway.

Sir R. Griffith's Collection.

13—22. Pentamerus galeatus, Dalm. A series of specimens, showing the principal

modifications in form assumed by this very variable

species ; all derived from the Wenlock limestone and

shale near Dudley. Figs. 15, 15 a, are after Sowerby's

illustration, ' Sil. Syst.,' pi. xii, fig. 4.

23, • „ „ Profile view of the interior, one half of the valves having

been removed.
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PLATE XVI.

SILURIAN SPECIES.

Fig.

1. 1 Pejitamerus Knigldii, Sow. A large example found by Dr. Lloyd in the

Aymestry limestone of Mocktree, near Ludlow. Lud-

low Museum.

,, ,, From the Aymestry limestone, N.E. of Leintwardine.

Museum Geological Survey. 2 a and 2 h, the same

specimen, longitudinally divided into two parts, to

show the position of the internal plates.

„ „ Longitudinal half of a specimen, to show internal plates.

From Aymestry limestome, Bodenhain, Woolhope.

Museum of the Geological Survey, London.
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PLATE XVII.

SILURIAN SPECIES.

Fig.

1. 1 a, 1 h. Pentamerus Knightii, Sow. Aymestry limestone, Aymestry.

2. „ „ A very elongated example. Aymestry limestone,

Mocktree, near Ludlow.

3. „ „ In this specimen a portion of the dorsal valve has

been removed, to show the V-shaped chamber of

the ventral valve. Aymestry limestone, N.E.

of Leintwardine. Miis. Geol. Survey.

4. „ „ A very transverse specimen, from the Aymestry

limestone, Aymestry.

5. 5 a, 6. „ „ Two small specimens. Aymestry limestone, Mock-

tree.

7. 7 a. „ „ A young shell, found by Dr. Holl in the Wenlock

limestone of Benthal Edge.

8. „ „ A specimen seen from the beaks. (' Sil. Syst.,'

pi. vi, fig. 8.)

9. „ .„ Profile view of the interior of both valves. S, septum

of ventral valve; V, dental plates; a, V-shaped

chamber; m and n, septa in dorsal valve; 0,

hinge-plate.

10. „ „ Transverse section. The same letters refer to the

same parts.

11— 14«. „ linguifer. Sow. Different ages and modifications in shape.

Wenlock limestone, Dudley, and Rushall Canal,

Walsall.

14 (5. „ „ Interior of both valves seen in profile.









PLATE XVIII.

SILURIAN SPECIES.

Fig.

1—3. Pentcmerus ohlongus, Sow. After Sowerby's original figures (' Sil. Syst.,' pi. xix,

fig. 10). Upper Llandovery; Shropshire and Llan-

dovery.

4,4a. „ Upper Llandovery; Hope Quarry, N.E. of Chirbury.

Mus. Geol. Survey of London.

5. „ „ Internal cast of ventral valve, showing the median septum

.

Upper Llandovery, Norbury. Mus. Geol. Surv.

6

—

^1). „ „ Internal cast. Upper Llandovery ; Nash Scar, Presteign.

Mus. Geol. Surv.

' 7. „ „ Internal cast of ventral valve. Upper Llandovery ; the

Hollies, Wrekin. Mus. Geol. Surv.

8. „ „ Ventral valve. Boocaun, Cong, County Galway, Ire-

land. Sir R. Griffith's Collection. This is the

specimen referred to by Prof. M'Coy in his ' Synopsis

Sil. Foss., Ireland,' p. 38.

9- „ „ Internal cast, seen from the beaks, and showing the

position of the septa and converging dental plates in

both valves. Upper Llandovery
;
Craig-yr-Wyddou.

Mus. Geol. Surv., London.

10. „ „ Small specimen. Llandovery rock ;
Ardmillan, Ayrshire.

Mr. D. J. Brown's Collection.

11- „ „ Longitudinal section, showing the septa and dental

plates. Cappacorcogue, Cong, County Galway. Sir

R. Griffith's Collection.

12. „ „ {P. lavis, Sow.). A fragment {' Sil. Syst.,' pi. xix, fig. 9).

Upper Llandovery
;
Shropshire.









PLATE XIX

(SILURIAN SPECIES.

Fig.

1. Pentamerus oblongus. Sow. Cast of ventral valve. Llandovery rock; Penwhapple Glen, Ayrshire.

Mr. D. J. Brown's Collection.

2. „ After original figure of P. /tern, Sow. (young of P. o6/o«^Ms). ' Min. Con.,'

pi. xxviii, fig. 2.

3. „ Knightii, Sow. Portion of a dorsal valve from Ballyaglish, east of Ferriter's Cove, Dingle,

County Kerry. Sir R. Griffith's Collection.

4—9. „ undatus. Sow. 4. Internal cast of ventral valve from Cefn-y-Garreg. Mus. Geol. Soc.

5. Internal cast of ventral valve. Lower Llandovery; Llandovery. Mus-

Geol. Survey. 6. A bivalve specimen, viewed from the front. Lower

Llandovery ; Cefn Rhyddan. 7. Cast of ventral valve. Figs. 4 and 6,

after the original examples figured in pi. xxi of the 'Silurian System.' Mus.

Geol. Soc. 8. Cast, fractured so as to show the small converging dental

plates of ventral valve. Noedd-Grug. Mus. Geol. Survey. 8 a, 8 b. In-

ternal cast of a ventral valve, showing the vascular impressions. Lower

Llandovery; Mathyrafal, Montgomeryshire. Mus. Geol. Survey. 9. In-

ternal cast of ventral valve from Guilsfield, N. W. of Welshpool. Mus.

Geol. Survey.

10—12. „ ylobosus, Sow. Fig. 10. After the original figure in ' Sil. Syst.,' pi. xxii, fig. 2a. Lower

Llandovery; Gorthoyn Fach, Llandovery. Mus, Geol. Soc, Fig. 11.

Another specimen, nat. size. 1 1 a. Enlarged ; from Lower Llandovery
;

Castell-Craig-Gwyddon. Mus. Geol. Soc. 12. Internal cast ; from Golden

Grove, near Llaudeilo.

13—21. Stricklandinia lens, Sow., sp. Figs. 13, 14. After the original figures in 'Sil. Syst.,' pi. xxi, fig.

13; from the Upper Llandovery
;
Norbury. Mus. Geol. Soc. 15. Slightly

restored figure, from a specimen obtained from the Lower Llandovery
;

North of Gorllwynfawr. Mus. Geol. Survey. 16. Internal cast, viewed

from the beaks. Upper Llandovery
;
Craig-yr-Wyddon. Mus. Geol. Survey.

1". Portion of the internal cast of ventral valve. Llandovery; Woodford

Green, near Tortworth. Mus. Geol. Survey. 8. Ventral valve. Upper

Llandovery; Norbury, Bishop's Castle. Mus. Geol. Survey. 19, 20. In-

ternal cast. Upper Llandovery
;
Avening Green, near Tortworth. Mus.

Geol. Survey. 21. Transverse section, quite close to the hinge.

22,23. „ „ (Pentamerus microca)nerus,M'Coj.). 22. A fragment, after the drawing in ' Silurian System,'

pi. xxi, fig. 12. Llandovery; Lickey, Stafi"ordshire. 23. After the woodcut

at p. 210 of M'Coy's 'British Pal. Fossils,' stated to be the internal

cast of rostral part of ventral valve, showing the cardinal area and small

rostral chamber formed by the converging of the dental lamellae.
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PLATE XX.

SILURIAN SPECIES.

Fig

1— .2. Stricllandinia lirata, Sow. sp. Upper Llandovery ; Howler's Heath, Malvern

Hills. 1 A, internal cast of dorsal valve. 1 b and 2,

internal casts of ventral valve. Dr. HoU's Collection.

3. „ „ 3 A. Internal cast of dorsal valve ; 3 b, of ventral valve.

Howler's Heath. Mus. Geol. Soc.

4, .5, 6. „ „ Internal casts. Upper Llandovery
;
May Hill.

7. „ „ A dorsal valve of very transverse shape. Woolhope

limestone
;
Woolhope. Mus. Geol. Siirv.

8. „ „ [Sjnrifer ovafus, M'Coy.) Drawn from the specimen of

which Prof. M'Coy gives a reduced figui'e in his ' Synop.

Sil. Uoss. of Ireland,' pi. iii, fig. 24. From Egool,

Ballaghadorreen, County INIayo. Sir R. Giiffith's Col-

lection.

9. „ ,, Interior of ventral valve ; and

10. „ „ Interior of dorsal valve. These figures have been drawn

from gutta-percha moulds, made from internal casts

found at Howler's Heath.

11. ,, „ Portion of a beautifully presened internal cast of dorsal

valve from Howler's Heath. Mus. Geol. Surv.

12. „ „ Horizontal section, close to the hinge.

1:3. „ „ An internal cast of a small, exceptionally shaped or mal-

formed specimen. Erom Upper Llandoverv'; Nash

Scar. Mus. Geol. Snrv.









PLATE XXI.

SILURIAN SPECIES.

Fig.

1— 6. Rhynchonella Stricklandi, Sow. 1, \ a. After the original figure, ' Sil. Syst.,' pi. xiii, fig. 19.

"Wenlock limestone ; Longhope. Mus. Geol. See. 2—2 h. A large

specimen from Wenlock shale
;

Gaer-y-coed, Usk. Mus. Geol

Survey. 3, 4, 5. Three specimens from Wenlock limestone, Malvern.

6. A very fine internal cast of ventral valve, enlarged
;
showing the

muscular and vascular impressions. (The ribs have not been

marked, in order to show the vascular markings the better.)

Wenlock limestone
;
Tucking Mill, Usk. Mus. Geol. Survey.

7— 11c, and 12? Rhynchonella cuneata, Dalman. 7, 8, 9. Different specimens from the Wenlock

limestone of Dudley. 10 a. Beak enlarged, to show foramen and

deltidium. 11. A young example; a, b, c, enlarged. 11 c. Beak

very much magnified, to show the foramen and deltidium. 12. A

cast which has been referred to Rh. cuneata, from Mulloch Hill.

Ayrshire ; but this identification is uncertain.

13. Rhynchonella sexcostata, M'Coy. After the original figure in the 'Synops. Sil. Foss. Ireland,'

pi. iii, fig. 30. Lettershambally, Leenane, County Galway. Sir

R. Griffith's Museum. The value of this species is uncertain, no

complete example having been found ; and it is here given simply

for sake of reference.

14— 20. „ borealis, Schloth. Figs. 14, 15, and 18. Three large typical specimens from the

Wenlock limestone ; Longhope. Mus. Geol. Survey. 16,17. Two

varieties from Dudley. 19,20. A variety with a large number of

smaller ribs, termed Terebratula lacunosa in ' Silurian System,'

pi. xii, fig. 10. Wenlock Edge.

21—23. „ ,, viLT. diodonta,D9\. Fig. 21, copied from Sowerby's figures of Terebratula

bidentata, 'Sil. Syst.,' pi. xii, fig. 13a; and 'Siluria,' 2nd ed.,

pi. xxii, fig. 5, where it is designated Rhynchonella borealis, var.

diodonta. Wenlock limestone ; Dudley. 22. Also from Dudley.

23. A small specimen from the Wenlock limestone of Falfield,

showing the scaly concentric ridges described by d'Eichwald.

24—27. „ „ Variety. Fig. 24, from Wenlock Edge. Mus. Geol. Survey. 25—27.

From Dvidley ; showing how variable is the number of the ribs ou

the fold and in the sinus.

28. ,, Stricklandi {Terebratula crispata, Sow.). After the original figure, 'Sil. Syst.,'

pi. xii, fig. 11. Mus. Geol. Soc.









PLATE XXII.

SILURIAN SPECIES.

Fig.

1—7 a. Atrypa '! Headii, Billings (?), var. Angliea. [Genus uncertain.] Caradoc ; Grangegeeth,

County Meath. Fig. 1. Nat. size; all the others enlarged. 2 and 7. In.

ternal casts of dorsal valve. 3. A gutta-percha mould taken from cast,

and showing the interior of dorsal valve. 4 and 6. Internals casts of ventral

valve. 5. A gutta-percha mould taken from an internal cast of ventral

valve. All in the Mus. Geol. Survey, Ireland. (Mr. Billings informs me
that the internal spires in A. Headii are arranged as in Atrypa)

8—8 d. „ „ From the Caradoc of Moelydd, Shropshire, on the borders of Denbighshire.

Mr. D. C. Davies' Collection, 8. Nat. size. 8 a—d. Enlarged.

!)— 19 6. Rhynchonella'^. Pentlandica, Haswell. Ludlow Rock; Deerhope Burn, Pentland Hills. 9, 10.

After Salter's original figures in the "Explan. Sheet 32, Scotland," 'Mem.

Geol. Survey,' p. 138, pi. ii, figs. 7 and 7 a. Figs. II— 18 a. A series of

illustrations showing the external and internal characters ; most of the

figures being enlarged. 19. A transverse variety (a cast); from Mr-

Haswell's Collection. 19 a. Internal cast enlarged ; 19 5, exterior, enlarged

from fossil impression.

20—23. „ ? navicula. Sow. 20—20 b. A bivalve example, nat. size, from the Aymestry lime-

stone; Sedgley, near Wolverhampton. 21. Internal cast of ventral valve,

nat. size. 2\a,b. The same magnified. 22. A mould in gutta percha, from

an internal cast of ventral valve. 23. Internal cast of dorsal valve. These

casts are from the Upper Ludlow
;

Coppice Ludlow. Mrs. Branwell's

Collection.

24—27. „ defiexa, Sow. 24—24 c. Nat. size. 24 c (bis), d. Enlarged. Wenlock limestone ;

Dudley. Figs. 25—27. Three specimens enlarged, and viewed from the front^

to show how variable is the number of ribs on the fold and in the sinus in

different examples. All from Wenlock limestone
;
Dudley.

28, 29. Merista or Camarium (?) cymbula, Dav. [Genus very uncertain.] Fig. 28 (small figure),

nat. size ; others all enlarged. 29. Internal cast of ventral valve, nat.

size. 29a. Enlarged gutta-percha mould taken from the same cast.

Caradoc ; Hendre-Wen, Cerrig-y-Druidion. Mus. Geol. Survey.
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Belemxites Bucklandi, n. s. PI. VIII, fig. 18.

Reference. Belemnites ovalis, Buckland, 'Bridgew. Treatise/ vol. ii, p. 69, pi. xliv',

figs. 7, 8, 1836; and 'Bridgew. Treatise/ vol. ii, p. 71, pi. Ixi, figs. 7, 8, 1858.

GuAED. Slender, smooth, subhastate bv reason of a gentle swelling toward the end,

which is convexo-conical and somewhat obtuse, the sides meeting: at an angle of about

45°, wdth scarcely a trace of striae or grooves.

Transverse sections are nearly circular, and show the axial line nearer to the ventral

side, which in some specimens is slightly but distinctly flattened.

Greatest length observed 5'15 inches, of which the axis of the guard occupies

2-00 ; the chambered part of the phragmocone appears to occupy the remaining portion

of the length (3-15 inches). The greatest diameter below the apex of the alveolar

canty 50 inch.

Proportions. The ventro-dorsal diameter at the alveolar apex being 100, the trans-

verse diameter is 96, the ventral radius about 43, the dorsal radius about 57 ; axis, 480

in young, 300 in old.

Phragmocone. Insufficiently known from Dr. Buckland's figure, which represents

it with nearly straight sides meeting at an angle of .28°, and septal intervals about ^tli

of their diameter—an ordinary proportion.

Localities. Golden Cap, Lyme Regis, from the Belemnite-bed {Miss Anning, Phillips).

The first specimen figured by Dr. Buckland was in the collection of Miss Philpotts.

In Upper Lias (sandy part), Blue Wick {P/iillij}s). It has not occurred to me in the

Midland Lias, nor do I find it in the large series of Belemnites from the vicinity of

Banbury belonging to J\Ir. Stuttard.

This species has no slight analogy to Belemnites ventro-planus of A'oltz (' Obs. sur les

Belem./ pi. i, fig. 10), and to B. umhilicatus of Blainville (' Mem. sur les Belem./ pi. xi,

fig. 11). Possibly they are all one species; for the umbilication of the end and the

ventral flattening toward the end are not constant characters, and are not absent from

some English specimens of B. Bucklandi which I have examined.

Observations. The opinion of Dr. Buckland, that the extinct Belemnites and the

living Sepiadse agreed in possessing an ink-bag, was corroborated by the discovery of

the specimen figured in his ' Bridgewater Treatise,' and copied fig. 18, PI. VIII

of this Essay. The collection of Miss Philpotts contained this, at that time, " unique

specimen," which presents, in a somewhat indistinct roundish mass, what remains of

the ink-bag in the anterior part of the phragmocone. " A fracture at b' shows the

chambered areolae of the alveolus. At e the thin; conical, anterior, horny sheath originates

in the edge of the calcareous sheath, and extends to e". The surface of this anterior

sheath exhibits wavy transverse lines of growth ; it is much decomposed, slightly nacreous,

8
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and flattened by pressure. Within this anterior conical sheath the ink-bag is seen at e,

somewhat decomposed, and partially altered to a dark gray colour." (' Bridgewater

Treatise,' vol. ii, p. 69, Ed. 1 ; and vol. ii, p. 71, Ed. 3.) The treatise just referred to

contains several good representations of ink-bags, supposed to be of the "Belemno-sepia,"

which may have belonged to this species. The fine, almost complete, fossil animal figured

by Prof. Huxley ('Mem. Geol. Surv.,' Monogr. II, pi. i, fig. 1) is not dissimilar to the

specimen in Miss Philpotts' Collection, in all the sheath and phragmocone, but it is

believed to belong to a diflFerent species.

The name assigned to this species in the ' Bridgewater Treatise' by Dr. Buckland,

having been already employed by Blainville for a very difi'erent form, cannot be re-

tained. Neither "B. umbilicatus" nor "B. ventro-planus" appears very suitable or of deter-

minate application, so that, perhaps, the exigencies of the case may be best met by a new

name, in honour of a great and early palaeontologist.

Belemnites Milleri, n. s. PI. VIII, fig. 19.

Guard. Slender, elongate, cylindroidal below the alveolar region, evenly tapering to a

convexo-conical or acute summit, with none or only very faint traces of striae or dorso-

lateral grooves ; section nearly cncular, with the axis more or less excentric.

Var. a. Apex convexo-conical, without trace of grooves.

j3. Apex more pointed, with traces of very short dorso-lateral grooves.

Greatest length observed, 4 5 inches, of which the axis of the guard is 2-75,

Proportion of axis ta diameter at apex of phragmocone 450 to 100 in var. a ; 750

to 100 in var. /3.

PhRAGMOCONE. Only known by a longitudinal section, which exhibits septa more

than usually approximate, and sides somewhat arched, unitmg at an angle of 28°.

Localities. Golden Cap, near Lyme Regis, in Middle Lias ; Blue Wick, Yorkshire,

in Upper Lias {Phillips). Hatch, near Taunton^ in upper part of Lower Lias, with

Ammonites obtusus, A. raricostatus, and Spirifer Walcotii [Moore). Lower Lias shales,

the Belemnite-bed, Cheltenham {Buckman).

Observations. To judge by the drawing given by Miller to represent his Belemnites

elonr/atus, this might have been the species meant, without grooves or striee. Mr.

Sovverby's suggestion of the relationship of B. clavatus {pistilliformis, ' Min. Conch.') to

B. clongatus might thus acquire more probability, but the sections which I have made do

not show in the inner laminae the very clavate form of the young which is required by

the hypothesis. In Quenstedt's pi. xxix, fig. 51, we have a slightly hastate form

much allied to this, the specimen having been derived from the "black Alpine limestone,"

locally associated with talc-schists, or coal-formation, and Upper Liassic shales, near
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Grenoble. Similar, also, are some Belemnites discovered by Mr, C. Moore at Camerton,

in the "Bucklandian beds" of Lower Lias, of which it seems proper to add the provisional

description which follows; though, until further specimens come to hand, sufficient

figures and sections cannot be given.

Belemnites grand^vus, n. s.

Guard. Slender, cylindrical, gradually tapering to a produced (bent) point; no

groove on any part, but the sides somewhat flattened with age ; section nearly round in

the young specimen, a little compressed when older.

Dimensions. Of the two specimens, one, the younger, is 3" 1 25 inches long ; the other,

older, only 2-5, probably a deformed specimen.

Proportions. The longest diameter at the apex of the phragmocone being taken

at 100, the ventral part of it is 43, the dorsal 57 ; the apicial line 500 in the young

specimen, but in the old specimen 300.

Locality. Lower Lias, " Bucklandian beds," Camerton, Somerset {Moore). The

specimens are reddened by oxidation of iron.

Observations. Both specimens are bent towards the point a little irregularly, that is,

obKquely to the general dorso-ventral plane of symmetry. The younger specimen has

a produced striated apex ; in the older one this part is contracted and irregularly pli-

cated, with a sort of umbilicus. The surface is in parts eroded, so as to show the

curiously undulated plications of the formative membrane. In early age the guard was

depressed, when full grown compressed ; these variations depend on the thicknesses of

the successive increments by laminae of growth.

Belemnites pollex, Simpson. PI. IX, fig. 20.

Reference. Belemnites pollex, Simpson, Yorkshire Lias, No. 18, p. 27, 1855.

Guard. " Subcylindrical, short, one side rather flattened ;
apex very obtuse, witli a

short irregular groove." " Length 3^ inches, width 1^ inch."

Locality. Whitby, in Upper Lias, from the collection of the late Mr. Ripley

{Simpson). West of Staithes, from the upper part of the Lower Lias {Phillips).

Observations. Of this remarkable form only two examples of the guard are known

to me—the large specimen in the Whitby Museum, represented in my sketch, PI. IX,

fig. 20, which was described by Simpson ; and the smaller one figured on the same plate,

which is in my cabinet. Simpson's description is given above. The short irregular

groove mentioned cannot be esteemed diagnostic. The diameter of the guard is almost

imperceptibly enlarged behind the alveolar region. The axis of the guard does not much
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exceed the diameter at the alveolar apex. I hope to receive more specimens, and to give

sections hereafter.

Belemnites acuminatus, Simpson. PI. IX, figs. 21, 22.

Reference. B. acuminatus, Simpson, Lias Fossils, No. 29, p. 29, 1855.

B.ferreus, Simpson, Lias Fossils, No. 28, p. 29, 1855.

Guard. " Cylindrical for nearly the whole length, then suddenly ends in a sharp point

somevi'hat produced ; transverse section circular
;
length of guard about five times the

diameter." To this description of B. acuminatus Simpson adds the following note, which,

perhaps, refers to a different species :
—" A specimen like in form has two slight grooves

and one strong groove at the apex." Of B. ferreus he only says, "Apex elongated ; no

groove ; base widened."

Locality. B. acuminatus, Jet-rock, Upper Lias, Whitby {Si^npson).

B.ferreus, Middle Lias {Simpsoii).

The specimens are in the Whitby Museum.

Observations. The sketches given in PL IX of the two forms here described show

their great affinity and probable identity. I have had no opportunity of examining

sections.

On account of general form and freedom from grooves or striae, there seems reason to

maintain for these Whitby specimens a distinct place and name. I have not yet perceived

among the fossils of Lyme Regis, Cheltenham, or Banbury, any closely allied forms

;

nor did the rich collections of Strasburg and Paris suggest to me any decided analogue.

On a Group of Elongate Belemnites, with Striated Apices.

Among the frequent fossils in the scars at Saltwick, near Whitby, where the Upper

Lias shales are largely exposed, is a beautiful group of slender elongated Belemnites.

For the most part they exhibit but feeble traces of lateral or ventral fiuTovvs, but are

more than usually striated at and near the apex. These forms are represented on PI. X,

which includes several species or varieties, as may be determined by further research.

Figs. 23, 24, 25, 26, show forms in which the apicial part is conoidal and deprived of

distinct furrows ; while in Fig. 27 the usual furrows appear, and the Belemnite is

tripartite. All of them are acute ; some have the apex very much drawn out ; all are

striated near the apex, and for some distance from it. All are somewhat compressed,

some of them considerably. In the published figures of Belemnites none are so like to

these as the representations of Belemnites acuarius gracilis, Quenst., ' Ceph.,' pi. xxv,

fig. 4, and Belemnites triparfitus gracilis, by the same author, pi. xxvi, fig. 1 7.
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The fossils so depicted come from the Upper Lias
;
they have distinct ventral and dorso-

lateral grooves.

Several of these Yorkshire forms have been described by Simpson (Lias Fossils, No.

9, 10, 11, 12, 16), but not figured.

In the cliffs of Dorsetshire, about Lyme Regis, Charmouth, and Seatown, a con-

siderable number of Belemnites occur corresponding to these in length, general form,

and compression ; some are deficient of grooves near the apex, and others show

them more or less ; but striation about the apices, if not wholly absent, is not syste-

matically present. The surface of the Dorsetshire Belemnites is not always perfectly

preserved; it is often somewhat eroded. I have, however, succeeded in identifying

a few specimens with one of the Yorkshire fossils. Besides this, the sides are

usually channelled or marked by plane facets, so as to produce on the whole a

different aspect to the eye. Some of these forms from the Dorsetshire Lias are given on

PI. XIIL

After examining as many specimens as I could extract from the Lias near Whitby,

and others from Robin Hood's Bay, collected for me by Mr. Peter Cullen, I have

thought it desirable to employ separate names for four forms which offer available

characters, and perhaps further search may prove them to be really distinct ; but it will

be often very useful to employ for them all collectively the general term of gracilesT

There is one allied form in the Lower Lias of Yorkshire.

Belemnites l^evis, Simpson. PI. X, figs. 23, 26.

Reference. Belemnites Icevls, Simpson, Lias Fossils, No. 9, p. 25, 1855.

Belemnites trivialis, Simpson, Lias Fossils, No. 11, p. 26.

Guard. Compressed
;

elongate
;

tapering uniformly, and at last rather suddenly,

to the apex, which is occasionally crested, plaited, or striated, without distinct grooves on

any face. Sections show the contour to be eUiptical, with a slightly excentric, nearly

straight axis.

Dimensions. Greatest length observed of the guard alone 4 inches, beyond which

the conotheca, converted into bisulphide of iron, is traced 1 inch.

Proportions. The diameter, v d, at the apex of the phragmocone, being taken at

100, the cross diameter is 88, the ventral radius 44, the dorsal 56, the axis 350 to 500.

Phragmocone. a little arched, ending in a spherule, with septa occupying a length

equal to that of the axis of the guard.

Locality. Jet-rock of the Upper Lias, Whitby, rather plentiful {Simpson) ; also

above the Jet-rock at Whitby and Robin Hood's Bay [Phillips). Specimens ahied to
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these occurred to me in Lower Lias (upper part) under HuntclifF, but they are very

much more acute (see B. elegans).

Observations. Simpson makes no mention of the phragmocone or alveokis, but his

notes on the guard are ample. They are as follows

:

" B. Javis. Length of guard about five times its width, slightly depressed, smooth,

and regular
;

apex generally compressed, sometimes with a flattened process ; the

surface in places toward the smaller end firmly and distinctly corrugated like leather,

probably by the impression of the mantle
;
general length 3 or 4 inches. Some have

the apex striated."

" B. trivialis. Subconical, moderately stout, expanding at the base, with numerous

fine strige at the rather obtuse apex
;

general length 2 or 3 inches ; smaller specimens

approach the slender B. subtenuis, larger ones the more robust B. Icevis."

The figures given in PI. X, fig. 23, were sketched from specimens in the Whitby

Museum ; the others (fig. 26) are in my cabinet, collected from the Saltwick shore

(1864). The striation is remarkable for distinctness and continuity over about a third

of the post-alveolar space ; but it can be traced further forward in short, discontinuous,

wavy ridges.

Belemnites dorsalis, n. s. PI. X, fig. 24.

Guard. Cylindroidal or slightly subhastate, tapering very gradually to a sharp apex
;

lateral grooves or flattenings on the middle and alveolar regions, not reaching to the

apex ; no ventral groove ; a short definite dorsal groove on the alveolar region only.

Sections show the contour to be nearly circular, or a little compressed, or a little

depressed ; the axis excentric, even remarkably so in some examples. Greatest length,

including expansion of the guard, 22 inches
;
greatest diameter behind the alveolar cavity,

i inch.

Proportions. The diameter, v d, at the alveolar apex being taken at 100, the radius

V is from 30 to 40 (on an average about 35), and the radius d 60 to 70 (on an average

65) ; the axis about 700.

Phragmocone. Insufficiently seen for accurate description.

Locality. Saltwick, near Whitby, in Upper Lias {Phillips). Filey Cliffs, in drifted

Lias [Phillips).

Observations. Thirteen specimens of diff'erent magnitudes, which I collected at

Saltwick in 1864, furnish the grounds for the determination of this curious and rare

form. I have seen it in no other collections, and have no knowledge of it beyond the

small, probably young, specimens here figured. The little deep slit or canal on the dorsal

aspect of the guard, is a circumstance unexampled in the Oolitic or Lias rocks. It

appears only on the retral part of the alveolar cavity, and ends in most specimens quite
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distinctly and definitely, both forward and backward. It is \ inch long. The lateral

grooves or flatteuings are variable in distinctness.

Belemnites striolatus, n. s. PI. X, fig. 25.

Guard. Compressed, elongate, tapering gradually to an attenuated, conical, finely

striated apex ; the strise extend continuously over half the post-alveolar space, and in

well-preserved specimens can be traced onward into minute, interrupted, undulated strise,

over nearly the whole surface. Where best seen (one third of the post alveolar space from

the apex), there are about 100 strise.

Sections across the guard behind the alveolus are elliptical, the axis but slightly

excentric.

Dimensions. The largest observed is 85 inches long ; of this length | inch is crushed

over the alveolus
;
greatest diameter (uncrushed) less than 5 inch. The smallest specimen

is less than 2 inches in length.

Proportions. Taking the diameter from back to front at the alveolar apex at 100,

the cross diameter is 85, the ventral radius 45 or more, and the dorsal 55 or less; the

axis is therefore but little excentric, and measures 500.

Locality. On the Upper Lias Scars at Saltwick, near Whitby, and in the same beds

at Robin Hood's Bay {Phillips). A small number of specimens from the Belemnite-beds

under Golden Cap are identified with this species [Phillips). A few small young examples,

Glastonbury {Moore).

Observations. The affinity of this to the last-described species is obvious ; and it is

quite possible that further research may unite several of the forms here named separately

into one species. But that will not render useless the nomenclature, if it expresses real

and often observable peculiarities, for these are elements in the problem of the variation

of life-form, in relation to time, space, and physical condition.

It is doubtful whether this species has been described. Simpson's description of

Belemnites substriatus agrees, indeed ; but the fossil is much larger than my specimens,

an example in the Whitby Museum being 5J inches long.

" Similar in general form to Bel. trisulcosus, but with numerous strise at the apex, and

no grooves." (Lias Belemnites, No. 16.)

Belemnites subtenuis of Simpson contains, beside the trisulcose form which is cha-

racteristic, two others which are described as varieties, viz.

—

Var. a. Grooves obsolete, apex not striated.

b. Thicker in proportion, apex not striated.

This want of striation is the only obstacle which seems to forbid the otherwise

probable union of the varieties a and b to B. striolatus.
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Belemnites subtenuis, Simpson. PI. X, fig. 27.

Reference. Belemnites subtenuis, Simpson, Lias Fossils, No. 12 (excl. a and /3),

p. 26, 1855.

Guard. Very elongate, compressed, tapering uniformly to the apex, which is marked

by three faint, though rather long furrows, and many fine striae.

Sections show the outline to be elliptical, the axis very excentric and straight.

Dimensions. Largest specimen in my collection 4 inches long, the greatest diameter

(uncrushed) less than \ an inch.

Proportions. The diameter, v d, at the apex of the phragmocone being taken at 100,

the ventral radius is 36—38, the dorsal 62—64, the axis 700 to 1000, the diameter

from side to side 76. Nearer the apex the diameters are less unequal.

Phragmocone. Visible, but not distinctly observable in the expanding anterior region.

The flanges of the septa appear very short; the cross section is elliptical, but not

so much as the section of the guard, which is thinner on the sides than on the dorsal or

ventral face.

Locality. Above the Jet rock in Upper Lias at Whitby, abundant {Simpson, Phillips).

Robin Hood's Bay, in Upper Lias {Cullen).

Observations. Simpson's description of B. subtenuis is in the following words:—
" Slender, regularly tapering, with three long shallow grooves toward the finely striated

apex." He allows two varieties from the type, viz. :

—

Var. a. Grooves obsolete, apex not striated.

h. Thicker in proportion, apex not striated.

These may probably be better referred to B. striolatus (see p. 59). The group thus

becomes definite, and may be compared with Simpson's larger but similar straight

tripartite forms, viz., B. trisulcosus and B. incisus, which, it appears possible, may

be full-grown individuals of the same species (see also p. 62).
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On Belemnites allied to Belemnites tripartitus of Schlotheim.

Under the name " Belemnites tripartitus " foreign palaeontologists have assembled a

considerable variety of forms, some distinction among them being made after the manner of

Quenstedt, who, in his ' Cephalopoda,' employs as general terms such titles as tripartitus,

paxillostis, cowpressiis, brevis, digitalis ; and qualifies them by addition of other terms, as in

B. tripartitus snlcosus, or by joining together even general terms, as digitalis tripartitus,

tripartitus paxillosus, and the like. By this mode of proceeding the idea of real specific

diversity is obscured, and that of a vague mixture of characters is introduced. Yet it has

some considerable advantages for a serious inductive study of a large Beleranitic series,

and will be referred to again. Others, as D'Orbigny, plainly join into one specific group

a large number of " tripartite" forms which seem, at first view, to claim separation. Thus,

under B. elongatiis this author enumerates B. admcatus. Miller, B. trisulcatus,

Hartmann, B. oxyconus, Hehl, B. incurvatus, Zieten, and B. propinquiis, Miinster.

And in his plate viii, figs. 6—11, the species is called B. tripartitus, Schl., though that

name is omitted in the text ('Terr. Jurass.,' p. 90), Voltz gives as a different species

B. trifidus {' Obs. sur les Belem.,' pi. vii, fig. 3) ; and Blainville had already suggested for

separation his B. trisidcatus ('Mem. sur les Belem.,* pi. v, fig. 13).

On the Liassic coast of Dorsetshire these forms are so rare that I can hardly quote

one from personal research. One is referred to by Quenstedt as from Lyme Regis, with

distinct ventral groove, under the title of B. digitalis tripartitus^ and figm-ed pi. xxvi,

fig. 31, of his ' Cephalopoda.' He remarks that it is exactly like German (^. e. Wur-

temberg) examples. The Yorkshire coast produces a greater number and a greater

variety of such forms.

There appear to be two principal sections of them, which in mature age may be thus

separated :

Elongate, straight, three-grooved, often striated, as B. tripartitus and B. subtenuis of

these pages.

Shorter, somewhat recurved at the apex, with three rather short grooves, and few or

no striae, as B. subadiincatus and B. vulgaris, to be noticed hereafter.

In Mr. Simpson's work on the Lias of Y^orkshire the "tripartite" forms are employed to

constitute a larger number of species than appear to me necessary ; but though I have

had the opportunity of inspecting the fine collection at Whitby, which is the basis of

his work, I do not find in it a sufficient series of forms, from youth to age, of the sup-

posed species, to give more than a few indications of the synonymy which may guide

further research.

9
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Belemnites tripartitus, SMotheim. PI. XI, fig. 28.

Reference. Belemnites tripartitus, Schlotheim, ' Petref. Belem./ No. 6, p. 48,

1820.

B. elongatus, D'Orbigny, ' Pal. Franc. Terr. Jur./ p. 90, pi. viii,fig. 11,

1842.

B. digitalis tripartitus, Quenst., ' Cepli.,' p. 419, pi. xxvi, figs. 14, 31,

1849.

B. trisulcosus, Simpson, 'Lias Fossils,' No. 14, p. 26, 1855. (Section

ovate.)

B. incism, Simpson, 'Lias Fossils,' No. 15, p. 27, 1855. (Section

nearly circular.)

Guard, Straight, elongate, cylindroidal ; sides more or less flattened, tapering in a

continuous curve in the post-alveolar region to a three-grooved apex, which is distinctly

striated on the dorsal aspect for half the length of the axis of the guard
; grooves deep,

ening toward the apex.

Sections show the contour to be oval, with the sides rather flattened, the dorsal part

rather broadest, except toward the apex, where the contrary happens ; the axis excentric

and straight.

Greatest length observed (behind the expansion of the alveolar cavity), 63 inches ;

greatest total length, 9 inches ;
greatest diameter, 1 inch.

Proportions. Taking the diameter, v d, at the apex of the phragmocone at 100, the

ventral radius is 37, the dorsal 63, the cross diameter 88, and the axis 550 to 600.

Phragmocone. Not seen in my specimens. The section of the alveolus is very

slightly oval.

Locality. In the Upper Lias of Saltwick {Phillips). In the Jet-rock, Saltwick

[Simpson). In the Middle Lias of Banbury [Stuttard, No. 87).

Observations. In its young state this species is not certainly known, unless, as I

think not improbable, B. suhtenuis holds that place. Its very distinct, straight, narrow

grooves, continued to the apex, distinguish it from the other triglyphic Belemnites of

the Upper Lias of Yorkshire. Its nearest relative is a beautiful species which occurs

in the Upper Lias of Ilminster and other localities of the South of England. Neither

of those species has been found (as far as I have seen) at Lyme Regis. A specimen

in my jjosscssion shows, on the dorsal aspect near the apex, a short, very narrow groove,

which docs not reach the apex (see PI. XI, figs. 28 (/ and s"). In a younger specimen

the striae arc interrupted, as in fig. 28 a.
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Belemnites subaduncatus, Voltz. PL XI, fig. 29.

Beference. Belemnites subadimcatus, Voltz, ' Obs. sur les Belemn.,' p. 48, pi. iii,

fig. 2, 1830.

B. expansus, Simpson, * Lias Belemnites,' No. 39, p. 46, 1855.

GuAKD (Young). Cylindroidal, or siibprismatic in the alveolar region, thence tapering

in a lanceolate form (so as to be slightly or even distinctly subhastate) by a gentle curve

to a very pointed prominent end, which bends a little toward the dorsal side. Three

grooves part from near the ungrooved end, two of them dorso-lateral, becoming distinct

at a short distance from the end, and gradually vanishing before reaching the alveolar

apex ; the third medio-ventral of variable length and distinctness, usually short, but

perhaps never quite absent.^

(Old.) Few examples are certainly known ; in them the figure is more cylindroidal

and more compressed, the termination is less acute and more recurved, so as to resemble,

except in greater length, mature individuals of B. vulgaris, from which in youth they are

quite distinct.

Longitudinal sections show the apicial line to be somewhat curved, nearest the ventral

face, and three, four, or five times as long as the diameter, according to age. Transverse

sections in the young are subquadrangular across the alveolar region, somewhat oval

behind it, and trilobed near the end ; in the older specimens this section is decidedly oval.

In all examples the axis is excentric, in the young remarkably so ; the dorsal laminae

usually thickest over the alveolus, but the contrary also occurs.

Dimensions. The smallest specimen in my collection is 2 inches long (of which the axis

is li), with a diameter of The sizes are traced with certainty to a diameter of finch, with

an axis of 1|. Other examples have a longer axis; but, on the whole, it appears, the proportions

grow more robust with age. Voltz describes and figures specimens of intermediate magni-

tude only. I am uncertain as to the really old forms of the species ; but I believe B. distortm of

Simpson, No. 31 (Whitby Museum), to be a good example. On the whole, we may be

sure of the identification of the young and middle-aged forms so common on the AVhitby

Scars, and so remarkable for their slender shape, very acutely pointed apex, slightly

hastate figure (though this varies, and is sometimes only just traceable) by reason of a

gentle swelling at about two thirds of the distance from the end toward the alveolar apex.

The rather prismatic shape of the alveolar region caused Voltz to call it tetragonal, and

sometimes the expression is correct.

' In my oldest specimen,
-J
inch in diameter, it is hardly traceable.
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Proportions. Taking the diameter from back to front at the alveolar apex at 100,

the cross diameter is about 90, but this varies in different specimens ; the excentricity of

the axis is variable, in some young specimens the ventral is only 28 to the dorsal 72

;

in another specimen the ventral is 40, the dorsal 60; in another, ventral 48, dorsal 52;

the axis is from 300 in middle-aged to 500 or 600 in the young. In Voltz's figure

the axis is 340.

Phragmocone. Very slightly arched ; its section oval, with proportions of 100 to 93 ;

septa close, rather unequally arranged, but in the middle part, on the average, distant

one seventh of the diameter, apparently formed of a single plate with a short flange. In a

specimen from Whitby an extraordinary number of the septa are squeezed together in the

hinder part of the last chamber, by pressure from without. If these were supposed to

be the last septa, and to be replaced, the axis of the phragmocone would equal half the

axis of the guard. The angle appears to be 24^30' (Voltz gives 25°).

Locality. In the Upper Lias shale of Whitby and Saltwick {Phillips).

Belemnites Ilminstrensis, n. s. PI. XII, fig. 30.

Guard. Elongate, straight, conoidal, more or less compressed, very gradually

tapering over the whole of the guard to an acute point (24°), often cross-banded with

light and dark shades ; axis subcentral when young, more excentric when old ; one

ventral, two dorso- lateral furrows, all reaching the apex, the ventral furrow usually

longest of the three. In young specimens the guard is depressed about the end, and

shows a broad ventral furrow there, with slight and short traces of the dorso-laterals. The

sides are often slightly canahculate for the whole length in young specimens.

Dorsal aspect rather broader than the ventral.

Sections show great excentricity of the axis in full-sized specimens, and in adults an

oval section. In young specimens which are depressed, Avith flattened sides, the section

of the guard is subquadrate.

Dimension?,. Greatest length of axis of guard observed, 5 inches ;
greatest diameter

of the most expanded part, 1 inch.

Proportions. Taking the dorso-ventral diameter at the alveolar apex at 100, the

ventral radius is 33 -}-, the dorsal 66 -|-, the cross diameter 85 ; the axis in a very long

compressed variety (axis 4-5 inches long) 800, in a shorter variety 600, in one still

shorter 400, in the shortest 350. These are adults. In a young specimen the axis

(1 inch long) is 350, in another (axis 0*6 inch long) 300, in the shortest of all the

specimens (less than \ inch long) the proportion is nearly the same.
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Phragmocone. Much extended under an angle at first of 24°, and afterwards of

18°.^ Septa formed of one lamina, elliptical, with axis as 100 to 110, numerous

(60 or more) ; depth of chamber, of the diameter ; inner lateral surface of the chamber

smooth and flat below the septa. Conotheca slightly undulated in rings, a little concave

opposite each septum, a little convex between the septa. The septal outline is waved,

and descends to the siphuncular border.

Greatest diameter observed, 1*6 inch; greatest length, 4^ inches ; in this case the axis

of the guard is about 2i inch, and there are about 50 septa.

Locality, llrainster, in Upper Lias, abundant, and of all ages {Moore). Dundry,

full-grown. Upper Lias {Bristol Museum). Glastonbury {Phillips). Kimberley's Brick-

yard and Workhouse Yard, Banbury, in Upper Lias, with Ammonites communis {Stuttard,

No. 42, 44, 45). Upper Lias, Stroud {Buckman).

Observations. This elegant species is remarkable for the continual tapering through

its whole length, by which it happens that no part of the guard is really cylindroidal.

The angle of inclination of the sides of the phragmocone is very moderate (not exceeding

18° in the anterior part, but amounting to 24° in the hinder part); the section is

elliptical.

In Mr. Moore's rich collection from Ilminster the growth of this species may be

traced with great satisfaction from an individual less than half an inch long to full-grown

examples of 6 and 8 inches from the apex of the guard to the last (or nearly the last)

chamber. Two varieties also appear of unequal proportions, one being much more

compressed, and with a longer guard. This is less common than the shorter variety.

The degree of distinctness of the furrows also varies, so that we may mark different

races ; the longer ones, indeed, may be (according to D'Orbigny) males, the shorter ones

females.

Var. a. All the three furrows of the guard distinct, the ventral one usually longest.

j3. All the furrows indistinct.

And to each of these the variations of length may be added. Striations can hardly be

traced about the apex, but occasionally appear in the ventral sulcus.

Taken as a whole, it appears that this fossil more than any other resembles in shape

and proportions the original figvu'e given by Miller for B. elongatus ; but no specimen

corresponding to that figure has been found in the Bristol collection. On the other

hand, there are in that collection thick, tripartite Belemnites, with short axis of guard,

referred to B. elongatus of Sovverby, from the Upper Lias at Dundry, with an alveolar

angle of 25°.

1 In one case this angle in the anterior part of the cone is found to be only 12°30'
; in another large

specimen, as much as 24°
; both exceptional instances.
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Belemnites microstyltjs, n. s. PI. XIII, fig. 31.

Guard. Very slender, almost perfectly cylindrical in the post-alveolar region

till towards the apex, expanding over the conotheca with remarkable regularity. No
lateral groove.

In young specimens the substance of the guard is transparent and solid toward the

point, mostly opaque, and more friable in a long space over and behind the alveolar

region, as in B. clavatus.

Phragmocone. Straight, very regularly tapering at an angle of 18°, with septa

even or scarcely waved, and placed at distances somewhat greater than usual, viz., one

fifth of the diameter.

Section of the phragmocone shghtly elhptical.

Locality. One specimen. No. 349, in the Collection of the Geological Survey, Jermyn

Street (fig. 31, g), was discovered by Mr. Day in a nodule from the Belemnite-bed of

Lyme Regis. Another in the Oxford Museum (fig. 31, o) was presented by Mr. Murley

from the Insect-bed at Dumbleton.

Belemnites longissimus. Miller. PI. XIII, fig. 32.

Reference. Belemnites longissimus. Miller, ' Geol. Trans.,' 2nd series, vol. ii, p. 60,

pl. viii, figs. 1, 2 (Paper read AprH, 1823), 1826.

Guard. Excessively elongate, compressed, with faint lateral grooves, and a blunt,

roughly striated apex.

Phragmocone, Unknown.

Locality. Lyme Regis. In the Collection of the Bristol Institution is a specimen

(No. 33) which may have served Miller in considering the species named B. longissimus.

Another in the same collection (No. 27), marked B. cylindricus, Blainville, may be

identical. I have a few examples from the Belemnite-bed under Golden Cliff, but none

of these specimens arc sufficient for good description. A Belemnite of the same general

form, and even longer in proportion when young, occurs in shales of the Croraartic

Coast, which have been called " Lias " by geologists. They, however, contain only fossils

of the Oxford Clay and Coralline Oolite series, and the Belemnite has a difiercnt shape

when old.
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Belemnites junceus, n. s. PI. XIII, fig. 33.

Guard. Excessively elongated, slender, nearly of equal diameter for a great length,

expanded anteriorly, compressed, with shallow lateral risings and hollows extending

along the whole length of the surface.

Sections of the sheath show the sparry lamellae nearly circular toward the axis, but

very elliptical toward the circumference. The apicial line is nearly central. The fibres

are coloured in light and dark bands. (The summit is miknown; the compression

increases toward the summit.)

Phragmocone. Unknown.

Dimensions. Total length of a fragment, above 3' 5 inches; greatest diameter, 0'33
;

axis of guard, above 3*0.

Proportions of the guard, the diameter a d at the apex of the alveolus being

100, the ventral radius is 48, dorsal radius 5 52, cross diameter 75 to 85, axis of guard

above 1500.

Locality. Golden Cliff", near Lyme Regis. The author possesses portions of two

guards, including the alveolar and parts of the apicial regions.

Belemnites nitidus, n. s. PI. XIII, fig. 34.

Guard. Remarkably elongated, compressed, for a great portion of its length of

equal diameter, but acutely conical toward the summit, which is pointed; expanded

anteriorly ; smooth, with two very slight dorso-lateral grooves near the smnmit, and a

double lateral furrow extending over nearly all the apicial region.

Sections show the apicial line nearly central, straight, surrounded by subelliptical

lameUse, finely fibrous, the outer ones acquiring double lateral flutings.

Phragmocone. Unknown.

Dimensions. Total length, 7'5 inches (8"0) ;
greatest diameter, 1*0; axis of guard,

5-5
; alveolar axis, probably 2*5.

Proportions of the sheath, the diameter « 3 at the apex of the alveolus being 100,

the ventral radius is 46, dorsal radius 54, cross diameter 80, axis 1000.

Locality. Belemnite-bed, Golden Cliff", Lyme Regis {Oxford Museum, Phillips

s

Cabinet). Banbury, Lower Lias {Stuttard, No. 135).
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Belemnites quadricanaliculatus, Quenstedf. PI. XIII, fig. 35.

Beference. Belemnites qiiadricanaliculatus, Quenstedt's ' Jura/ p. 285, pi. xli, fig. 17,

1857.

Guard. Long conical, marked by four narrow grooves, from the apex to and

extending over the alveolar region. One of the grooves is dorsal, and in very good

specimens appears double (fig. 35 d') ; it is deepest on the alveolar region ; two are

dorso-lateral, one is ventral. The apex is somewhat blunt, the grooves reaching to it.

The surface unusually rough.

Phragmocone. Unknown. Alveolar angle not measurable in either of the two

specimens placed before the author by the Geological Survey.

Dimensions- Total length of specimen, 1-75 inch; greatest diameter, 0-33; axis of

guard, I'OO inch.

Proportions. The ventro-dorsal diameter at the alveolar apex being 100, the axis of

the guard is 500, the cross diameter 96.

Locality. Upper Lias Sands at Chidcock (Museum of the Geological Survey in

Jermyn Street, London). Upper Lias, Ilminster {Moore).

Belemnites tubularis, Younff and Bird. PI. XIV, fig. 36.

Beference. Belemnites tubularis, Young and Bird, ' Geol. of Yorkshire Coast,'

p. 259, pi. xiv, fig. 6, 1822; Phillips's ' Geology

of Yorkshire, vol. i, p. 163, pi. xii, fig. 20,

1829.

B. acuarius, Morris, 'Catal./ p. 300, 1854.

Guard. Very elongate, slender, expanding over the alveolar region, uniformly

tapering or cyUndroidal in the post-alveolar region, greatly flattened in the apicial region,

ventral and dorso-lateral furrows on the flattened part. Surface striated unevenly, espe-

cially on the alveolar region. Proportion of the flattened part variable in different

specimens. A shght hollow or flat space often runs down the sides of the guard. Strong

parallel striaj near the apex.

Transverse sections show an oval outline, with a nearly central axis in the young, a

nearly circular outline in the older.
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Dimensions. Greatest length observed (including only the beginning of the phragmo-

cone), 10 inches
;

greatest diameter in the post-alveolar region, less than i inch.

Proportions. Taking the diameter from back to front at the alveolar apex as 100,

the ventral radius is 48, the dorsal 52, the cross diameter from 80 to 90, the axis of the

guard about 1400.

Phragmocone. Incompletely observed
j probably straight, with an angle of

about 18°.

Locality. In Upper Lias shale, above the Jet-bed at Saltwick, near Whitby [FUllips).

Sandsend, near Whitby {Phillips), and Robin Hood's Bay {Cullen).

A specimen in the Bristol Museum (b 1, 42), is said to be from Gloucester. It closely

resembles, however, Yorkshire specimens, and I have never observed the species in any

locality south of Yorkshire.

Ohservations. By German writers this is usually supposed to be identical with

some one of the many forms included under the title of Belemnites acuarius. Quenstedt

figures, pi. XXV, figs. 2, 9, 10, specimens from the Upper Lias of Ohmden, which he

terms B. acuarius tiibularis ; they are uncompressed, and show a distinct ventral groove,

and an undulated alveolar border. D'Orbigny includes P. tiibularis among the many

synonyms of P. acuarius with P. longissiiaus. Mill., gracilis, Hehl., lagen csformis,

Hartmann, longisulcatus, Voltz, tenuis, Miinst., semistriatus, Miinst., gracilis, Romer.

He regards the guard as subject to a remarkable extension retrally, at a certain, age,

previous to which it does not differ, he says, from that of P. irregularis. The extension is

stated to be most frequently hollow, so that the term " tubularis " would be really

deserved, and the compression to a flat plate easily explained. When this is not the

case, from the filling of the cavity with calcareous matter (not fibrous), it constitutes the

so-called Pseudohelus of Blainville. Such is the view of D'Orbigny, who was ready

to unite P. irregularis and P. acuarius in one species, the former being females, which

preserved always their original obtuseness, and had no retral extension, the latter

being males. This remarkable opinion he bases on an examination of the recent Loligo

subulata, the males of which have a very long dorsal plate (osselet), the females a

short one. I propose to consider this subject in a general discussion, embracing other

species; but at present it appears only necessary to say, that there is no ground for

admitting the specific affinity of P. irregularis, or any forms like it, with P. tubularis

of the Yorkshire coast.

The length of the unflattened part of this Belemnitic guard is very unequal in

different specimens of about the same total length—one example in ray possession gives

eight inches for this part, several three inches, one two and a half. The flattened part in

one example exceeds six inches. A fine specimen obtained by the Rev. Dr. Pluraptre, at

Whitby, and now in the Oxford Museum, is thus measured: total length 12 inches,

10
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apicial region, grooved and flattened, 1 inch
;
post-alveolar region, uniformly tapering,

7i inches ; alveolar region of visible guard, 2 inches
;
projection of phragmocone beyond it,

li inch. The phragmocone is extended to a total length of nearly 3| inches, all cham-

bered, with a terminal breadth, completely flattened, of ll inch. This gives an apparent

angle to the phragmocone of 27°; but if reduced to a cone, about 18°. The diameter of

the guard at the alveolar apex is about 0-375 inch ; the length of the axis, twenty times

as great. Nearly all the surface is striated, the striae being everywhere undulated and

interrupted, and largest and most conspicuous on the alveolar region.

Another fine specimen also presented by Dr. Plumptre to the Oxford Collection

is Hi inches long; of this the posterior 7fths inches are compressed flat; 3 inches

remain quite unaffected by pressure, and beyond this is 1 inch of crushed alveolar

cavity. Diameter at the alveolar apex *oths of an inch. Three parallel grooves, which

seem to be too regular to be the effect of mere crushing, appear on a great part of the

flattened post-alveolar region ; toward the point only one is traceable, and it is accompanied

by several striae. The grooves referred to do not extend over the solid post-alveolar and

alveolar tracts ; on which, however, facettes can be traced which seem to correspond with

the grooves. From this it seems, on the whole, probable that the grooves are the effect

of uniform pressure on the unequally resisting facetted surface of the hollow part of

the guard.

The shells which commonly accompany this Belemnite are chiefly Posidonia

{Inoceramus dubius of the ' Min. Conch.') ; and the shale may well be called, as in

Wiirtemburg, where B. acuarius occurs in it, the Posidonian shale.

Belemnites acuarius, Schlotheim. (Diagram No. 22.)

Reference. Schlotheim, 'Petref.,' p. 46, No. 2, 1820; D'Orb., 'Terrains Jurassi-

ques,' pi. vii, referred to in his text, p. 76, as pi. v; Quenst., ' Jm'a,'

p. 258, pi. xxxvi, fig. 9, 1857.

Guard. Elongate, compressed, striated on the sides in the retral part, and

flattened, by compression, at the end.

Transverse section oval, with somewhat flattened sides ; the ventral surface broadest,

axis nearer to the ventral side.

Taking the diameter from back to front at 100 ; the dorsal radius is 66, the ventral

34, the cross diameter 73.

Phragmocone not seen in English specimens.

Locality. Cheltenham, in the Belemnite-bed of the Lower Lias {Bnckman).
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Observations. In the figure quoted from Quenstedt the lateral striation is not

DIAGRAM 22.

I

represented -. in other figures of Quenstedt referred to B. acnarius Cephalopoda,'

pi. xxv), lateral striation is represented, but not the terminal compression. D'Orbigny,

pi. vii, fig. 4, represents the retral part of the guard as tubular. These fossils belong to

the Upper Lias. At t the winding interior structure is represented.

On Belemnites allied to b. digitalis of Schlotheim, Plates XV, XVI.

Few Belemnites appear on a first view more characteristically separate from the rest

than the compressed, very blunt, straight-sided forms of the Upper Lias, which are

frequent in the continental museums, under the name of B. dicjitalis. In only a few

instances is this form exactly discovered in collections of Enghsh specimens. But the

use of the term in museums and in books is such as to include a much greater variety

of forms than seemed to Blainville and Voltz fairly admissible. Taking the idea of this

Belemnite from the text and figiu-es of Voltz, we have a cylindroidal, much compressed

form, quite obtuse, and even-rounded to an egg-shape at the end ; and upon making longi-

tudinal sections the internal layers, after a certain age, correspond in bluntness of termi-

nation. The youngest layers end sharply. The cross section in the forward part of the

alveolar region shows a remarkably thickened accretion of the sheath on the ventral aspect.

There is always a ventral furrow in one variety, called B. irregularis by Schlotheim

;

and indeed the apex being sometimes umbihcate, sometimes papillary, and sometimes in
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other ways of unusual appearance, the term seems natural enough, though founded in

part on accidents of decomposition rather than structure.

If now we tiu-n to Quenstedt, and examine the figures given in pi. xxvi of his

• Cephalopoden ' (1849), we find the ordinary blunt compressed form, with its various inner

and outer aspects clearly represented (pi. xxvi, figs. 1—7.) Another is given, somewhat

longer and less obtuse (pi. xxvi, fig. 8) ;
again, one somewhat bowed at the end (pi. xxvi,

fig. 11), called B. digitalis acutus ; and a closely allied form (pi. xx\d, fig. 65),

which shows traces of lateral furrows, receives the name of B. incurvatus. Finally, a

longitudinal section (pi. xxvi, fig. 14 c), and two drawings of the lateral aspect of somewhat

larger and more pointed specimens, with ventral and dorso-lateral grooves, complete the

series of varieties under the title of B. digitalis tripartitus. Of all these Belemnites,

which are found only in the Lias, I have seen examples from Enghsh locahties. Only a

very small number correspond strictly to B. irregularis of Schlotheim, but there is a

great number and variety comprised within the limits of the additional forms of

Quenstedt. The middle term of all the varieties agrees with some specimens which are

frequent at Whitby, called B. vulgaris by Young and Bird. I possess only one specimen

from Whitby at all approaching to B. digitalis in the extreme bluntness and irregularity

of the end, which is obscurely marked by a ventral groove, and is eroded. It was taken

from the Upper Lias of Saltwick.

Belemnites irregularis, Schlotheim. PI. XV, figs. 37, 39.

Reference. Belemnites digitalis. 'Faure Biguet,' I8I0 (as quoted by Blainville in

1827, but disallowed by D'Orbigny, 1860).

B. irregularis, Schl. ' Taschenbuch,' p. 70, pi. iii, fig. 2, 1813, and

'Petref.,' p. 48, No. 5, 1820.

B. digitalis, Blainv., p. 88, pi. iii, figs. 5, 6, 1827.

Voltz, p. 46, pi. ii, fig. 5, 1830.

B. irregularis, D'Orbigny, 'Pal. Fr. Ceplial.,' p. 74, pi. iv, figs. 2—8,

1842.

B. digitalis et B. digitalis irregularis, Quenstedt, 'Ceph.,' p. 416, pi. xxvi,

figs. 1— S, 1849.

GiuARD. Short, straight, cylindroidal, much compressed
;
apex oblique and very

lilunt in the adult, often marked by a tubercular and pitted surface, from which vermicular

l idges and hollows radiate to a short distance. Apex in younger specimens often sub-

tnucronate, in very young examples acute. On most specimens there is one short ventral

furrow near the apex ; no dorso-lateral grooves at the apex.
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Transverse sections elliptical, with flattened sides ; across the anterior part of the

alveolar region, the unequal thickness of the ventral and dorsal parts of the guard is often

conspicuous ; and, what is remarkable, in specimens which have the one short apicial

furrow, it is on this side that the thickening is greatest. Such a groove usually indicates

the ventral aspect, and it is so figured by Quenstedt (' Cephal.,' pi. xxvi, fig. 1 d). Voltz,

who observed this unequal thickening, and paid much attention to it, states that, while

from the apex toward the alveolar cavity the deposited layers thicken most of all the

dorsal parts, and least of all the ventral, it is quite otherwise in the alveolar region, where

the augmentation takes place on the ventral part (Voltz, ' Obs. sur les Bel.,' p. 47, and

pi. ii, fig. 5 f"). He also remarks that the "summit" is oblique, and nearer to the ventral

than to the dorsal aspect. I find, indeed, that it is on this side, toward wdiich the apex

is inclined, that the short apicial groove occurs, when it does occur, contrary to what is

usual ; and it is on this side that the circum-alveolar space is thickened. Before, how-

ever, deciding that Voltz is altogether right in this observation, I wish to obtain

specimens from the Upper Lias of Gloucestershire, which may be properly cut for

examination.

In a longitudinal section, the axis is seen to be very oblique, a little arched toward

and near to the ventral side, and marked by a pale tint in the laminae about it—probably

they were less calcareous.

Proportions in the adult. Taking the dorso-ventral diameter at the alveolar apex at

100, the ventral part is 40, the dorsal part 60, the cross diameter 80, the axis 180

to 220.

Phragmocone. Oval in section, slightly arched toward the ventral region, and

terminated by a spherule ; the angle of inclination of the sides 25° according to Voltz,

20° to 22° according to D'Orbigny. Voltz describes the summit of the dorsal " ogives
"

as nearly rectangular. The diameters are 100 to 87.

Varieties, a. Short, with obtuse ovoid summit inclined toward the grooved side of

the apex (PI. XV, fig. 37).

i3. Longer, with obtuse summit (PI. XV, fig. 39).

Locality, var. a, short, obtuse. Frocester HiU (Sands), in the Cabinet of Bristol

Institution, two specimens marked b 1, No. 28. Also two specimens from the same

locality, in the Cabinet of Mr. Moore, one of them longer in proportion.

Belemnites regtjlaris, n. s. PI. XV, fig. 38.

Guard. Straight, cylindroidal, tapering in a curve to the end, compressed, with an

oval or elliptical section, and a three-grooved, somewhat striated, umbilicated termination
;
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ventral aspect rather narrower than the dorsal (adult) ; no recurvation of the apex, which

is divided by the grooves.

Sections across the alveolar cavity show the slightly oval alveolar section within the

oval or elliptical outline of the guard—the oval outline being caused by the contraction of

the ventral region ; sides flattened.

Dimensions. Length of guard before it shows any alveolar expansion, 2^ inches, of

which the axis is about li inch ; the diameter from back to front being in the largest

specimen -^ths inch.

Proportions. The dorso-ventral diameter at the apex of alveolus being taken at 100,

the cross diameter is 85, the ventral radius about 40, the dorsal about 60, the axis 250

(in the larger variety 300 to 400).

Locality. Upper Lias Clays at Eydon (one), and Badby (three), near Banbury

{Stuttard).

Observations. The affinity of this tripartite fossil to that so frequent at Whitby

(i?. vulgaris) is obvious ; while its parallel sides and greater compression offer analogies to

the less obtuse examples of B. digitalis, like Quenstedt, pi. xxvi, fig. 11, and B. incurvatus,

fig. 15, on the same plate.

As in B. vulgaris, so in this, the axis of the guard varies in length in proportion to the

diameter. There is a series of more slender forms in Mr. Stuttard's collection from

Eydon and Badby, in which the axis measures 320, 350, 400, no other difference being

evident; e.g. (Nos. 50, 51, 58), Eig. 38^ shows one of the shortest of these slender

forms, with ventral groove longer and more distinct than usual.

Young specimens (Nos. 53 and 63) from Eydon and Badby have the axis remarkably

excentric, in the proportion 28 to 72, the interior nearly circular, sides somewhat chan-

nelled, termination acute, ventral sulcus distinct, the others variable ; in one, dorsal plaits.

The axis exceeds 600. They resemble almost exactly some young cyHndroid varieties of

B. subaduncatus, with the same excentricity. The older specimens referred to also corre-

spond very much with the older cylindroid specimens of B. subaduncatus. Thus they

constitute a parallel series; and taking the whole into account, we have this general

comparison of these tripartite forms :

Whitby, more or less recurved :

Short form, B. vulgaris, PL XVI, fig. 40.

Long form, B. vulgaris, PI. XVI, fig. 41.

B. subaduncatus, PL XI, fig. 29.

Banbury, little or not at all recurved :

Short form, B. regularis, PL XV, fig. 38 a.

Long form „ „ fig. 38 b.
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Belemnites \ ulgaris, Young a.nd £ird. PI. XVI, figs. 40, 41.

Beference. Belemnites vulgaris. Young and Bird, Yorkshire Coast, p. 25S, pi. xiv,

fig. 1, 1st ed., 1822 ; 2nd ed., p. 275, pi. xv, fig. 1,

1828.

Simpson, 'Lias Fossils,' No. 23, p. 28, 1855.

B. curtus, Simpson, 'Lias Fossils,' No. 24, p. 29, 1849.

B. incurvatiis, Quenstedt, ' Cephal.,' p. 418, pi. xxvi, fig. 15.

Guard. Short, compressed, tapering in a curve to the apex, which in perfect young

specimens is acute, but in older examples always somewhat obtuse; lateral furrows

distinct for short distance only, ventral furrow present and distinct for a short space in

one variety, obsciu'e or almost obsolete in another.

Transverse sections show the contour to be more variable in different parts of the

guard than is usual. At the apex of the alveolus the outline is oval, with more or less

flattened sides somewhat inchned to one another, the ventral breadth being less than

the dorsal ; the axis excentric. Toward the apex the ventral region increases in ampli-

tude, and the contour changes still more toward the apex, there showing three emargi-

nations corresponding to the three grooves. This gives on the whole an irregularity to

the surface-curves which is less manifest in other species, but is nevertheless often to be

recognised in some of them.

Longitudinal sections show the form to have been little, if at all, changed by growth
;

the inner outlines, down to 1 an inch of axis of guard, giving nearly the same proportions

as the outer surface of a specimen with four times as long an axis.

Greatest length observed 6 inches, including the expanded part of the guard

;

greatest length of axis, commonly under 2 inches.

Proportions. Taking the dorso-ventral diameter at the alveolar apex at 100, the

ventral radius is about 45, the dorsal about 55, the cross diameter 80, the axis usually

200, 225, 250, 275.

Young. I have found it difficult to trace this species through its younger forms by

selection of specimens on the Scars of Whitby and Saltwick. It appears, however, by

sections to vary but little with age. In my youngest specimen the axis of the guard is

less than 1 inch long, the normal diameter ^ths—proportions which are also found in older

specimens.

Phragmocone. Oblique, a little arched, with an elliptical section ; sides converging

19° in the anterior parts, and 22° near the apex. The axis of the phragmocone in two

specimens is more than twice as long as the axis of the guard. The diameters are as 95

to 100, or in some examples almost equal. The depth of the iuter-septal spaces is com-

monly ^th of the long diameter near the apex ; but in one specimen at a more advanced
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part of the cone it is -^th. The conotheca is finely striated and broadly undulated across

the ventral region, longitudinally striated on the dorsal region, and there marked by a

slightly prominent mesial linear band. Fifty-five septa were counted in the space of half

an inch from the apex of the phragmocone.

Observations. This very common Belemnite varies as to the apex, which in young

examples is acute, or even a Httle produced, while in old specimens it is always obtuse

;

there is always a tendency to greater curvature toward the apex in the ventral than in the

dorsal region ; the distinctness of the grooves varies
;

especially this is the case with

the ventral groove, Avhich is occasionally almost obsolete. Simpson marks two

varieties, viz.

:

a. Two grooves and numerous fine strise at the apex,

b. Three distinct grooves at the apex.

These varieties occur together in the Upper Lias near Whitby ; I find the striation to

occur in both in good young specimens ; the differences as to the ventral groove are such

as to unite the whole into one group, though in that particular the extreme examples

appear distinct enough. The apex is often eroded, so as to be, in the sense of Blainville,

urnbilicate.

The account of this Belemnite given by Young and Bird requires some elucidation.

In the first edition of their work it is illustrated by two figures, one (pi. v, fig. 6) repre-

senting the guard engaged in a mass of Pentacrinites from the lower part of the Upper

Lias—a fair specimen of Mr. Bird's talents as an artist ; the other (pi. xiv, fig. 1) not so

well drawn, but showing the exserted phragmocone. These two figures represent two

distinct forms— distinct varieties at least. In the second edition, only one figure is given

(pi. XV, fig. 1), and that not so good as either of those previously published. In the text

of both editions a careful description is given ; one of the references is to B. elongatus of

Miller, certainly an error. The length is said to reach 10 or 12 inches, with a diameter

of 2 inches at the broad end, but this must be very unusual.

Localiti). Whitby, Saltwick, Sandsend, and other places in the Upper Lias of

Yorkshire, at various stages above the Jet-beds, up to and including the Leda-beds {Youmj

and Bird, Simpson, PhilUjjs). These show two varieties as to length, the axis of the

guard being proportionately shorter in fig. 40, and longer in fig. 41.

Belemnites rudis, n. s. PI. XVI, fig. 42.

Guard. Short, somewhat compressed, and oval in section, with or without one

short obscure apicial groove; no dorso-lateral grooves. Adult specimens blunt at

the end.

Sections across the alveolar region (PI. XVI, fig. s) show the slightly oval outline
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of the phragmocone withiu the slightly oval guard, which is thickened on the dorsal

aspect ; those across the post-alveolar region show the axis to be very excentric till near

the apex (PI. XVI, figs. 5-" s").

Longitudinal sections give a nearly straight axis, prolonged in the direction of the

ventral line of the phragmocone.

Proportions. Taking the dorso-ventral diameter at the alveolar apex at 100, the

ventral part is less than 40, the dorsal more than 60, the cross diameter 95, and the axis

180 to 200 (in young specimens 300). Between the apex of the phragmocone and the

apex of the guard the dorsal radius is sometimes twice as long as the ventral.

Phragmocone. Somewhat oval in section, slightly arched toward the ventral side

;

angle 28°.

Locality. Very abundant in ironstone-beds belonging to Middle Lias, between the

jet-rock and marlstone, east of Staithes, Yorkshire {Phillips).

On a group or Belemnites allied to belemnites compressus of

Blaixville and Voltz.

The title "Belemnites compressus" appears to have been first used by Stahl, as already

noticed, p. 41. But the papers of this author in the ' Correspondenzblatt der Wiirt.

Landw. Vereins,' 1824, attracted little notice, and the greater number of Belemnitologists

followed the example of Blainville, 1S27, who gave the name of "compressus" to a different

species, belonging to a different group. In his description the essential points are as

follows

:

Shell straight, very compressed, so that the vertical diameter is much greater than the

transverse, and the section is oval ; apex medial, straight, with a broad shallow groove on

each side, dying out by degrees toward the alveolar region ; alveolar cavity conical, with

an oval section, six inches and more long. PL ii, figs. 9 and 9 a, of Blain\ille's work

represent the Belemnite laterally and in cross section. From these figures I infer that

the axis of the guard was above three times as long as the diameter at the apex of the

phragmocone. Such a specimen may be found in the sandy beds at the base of the

Lower Oolite of Yorkshire, while in a higher calcareous rock occurs another and allied

form, with five furrows at the apex, called by Blainville B. quinqiiesulcatus, and repre-

sented in his work, pi. ii, figs. 8, 8 a, 8 b.

Voltz, writing in 1850, gives a general character of B. compressus, and places under

this title three varieties. The general characters are these :

Sheath large, straight, conoidal or conical, compressed, with an oval cross section in

the alveolar region. Summit straight, emousse, furnished with two dorso-lateral furrows,

which pass over at least one third of the apicial region. Axis of the guard excentric,

11
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approaching the ventral side at its origin, and then bending toward the back and

becoming subcentral. Phragraocone depressed, inclined toward the ventral side. The

three varieties are

—

"\'ar. A. B. compressits, Blain\dlle, pi. ii, fig. 9 (Sand below Inferior Oolite).

,, B. B. compressns, Yoltz, pi. v, fig. 2 (Upper Lias).

„ c. B. compressus, Yoltz, pi. v, fig. 1 (Upper Lias).

The varieties b and c are fully described. The former has a perfectly conical sheath,

much striated at the point, the striae continuing on the shell nearly as long as the

grooves, viz. for half the length of the apicial region. In the latter variety tlie sheath is

conoidal, and the striae are described as plaits about ten in number. The phragmocone

in var. b is straight, the sides meeting at an angle of 26°; in c it is a little arched, and

the sides meet at an angle of 29°. Yentral furrows were not observed in any of the

specimens, which, except in this particular, appear very similar to examples from the

Upper Lias of Yorkshire.

Quenstedt (1848) has treated this perplexing subject with attention. He employs the

title of B. comprcsms for the fossils described by Yoltz, from which he separates those

of BlainvUle, and uses such compound terms as B. compressus gigas, B. compressm

pavillosm, and B. com/rressus co/iicus, for allied forms of the same natural group.

We have in the English Lower Oolites and Upper Lias plenty of examples of

this group of " compressed Belemnites," l)ut they have not been strictly studied and

compared.

Mr. James de Carle Sowerby, in 1829, represented the fossils from the Oolite of

AVhite Xab, near Scarborough (' Min. Conch.,' pi. 590, fig. 4), under the name of

B. compressus of BlainvUle. Professor Morris, in his ' Catalogue of British Fossils'

(1854), refers the same specimens to B. giganteus of Schlotheim. Since that date

D'Orbigny (1860) has collected under the same title B. elHpticus of Miller, B. com-

pressus of Sowerby, B. qv.inquesulcatus and gigas of Blainville, B. gladius of

Deshaves, B. Aale.nsis and longns of Yoltz, B. grandis and aciminafiis of Schubler,

B. bipartitus and canaliculatus, of Hartmann ; but this is not a method to be recom-

mended. This is not a species, but a group of species, whose geological range includes

the Upper Lias and the Lower Oolite.

Under B. compressus of Blainville D'Orbigny ranged also B. apicicurmtus and

B. bicanalicvlatus of that author, B. crassvs of Yoltz, and B. bisulcatus and B. tnmidus of

Zieten.

It appears to me that three distinct British forms may be well marked among the

varieties of Belemnites properly referred to B. compressus of Blainville and Yoltz; one is

described by the first author ; another includes the varieties b and c of Yoltz ; the third

is now illustrated from Yorkshire specimens.
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Belemnites Voltzii, 11. s. PI. XVII, fig. 43.

Reference. Belemnites comjjressus, Voltz, var. b and c, ' Belemn.,' p. 53, pi. v, figs. 1

and 2, 1830.

Guard. Conoidal, compressed, smooth, with a central blunt or eroded termination

(when old). Two dorso-lateral fun-ows proceed along half the space of the apicial region,

and from the termination about ten small plaits extend to half the length of the furrows.

No ventral sulcus.

Transverse sections show at the alveolar apex a regularly oval contour, the innermost

layers of the guard undulated by the dorso-lateral furrows.

Longitudinal sections show the axis to be exceutric, most so at the alveolar apex,

from which it is reflected toward the back, and then continues subcentral to the end.

The inner and younger laminae end bluntly in arches, so as to indicate the young forms

to have been obtuse at the termination (Voltz made this remark, page 55 of his work).

Greatest length observed, 5 inches, the diameter at the extremity being 1*2 inch.

Proportions. Taking the diameter fi-om back to front at the alveolar apex at 100,

the cross diameter is about 90, the ventral radius 40, the dorsal 60. The axis in

variety b, Voltz (shorter and smaller variety), is 250; in the longer and larger variety,

c, 350.

Phragmocone. Nearly straight in var. b, slightly arched in var. c ; in var. b the dorsal

region occupies one sixth of the circumference, in var. c one fourth ; in b the hyperbolar

regions occupy the twelfth of the circumference, in c one eighth. In var. c, along the

band which separates the hyperbolar from the ventral region occur small striae, which

cross the hyperbolic arcs. Of these Voltz says he could give no explanation. (See

B. inornatus.)

Locality. I am not sure that specimens exactly corresponding with this description,

and constantly deficient of the ventral sidcus, have come under my notice from any

locality in England. One cause of this doubt is the uncertainty about the younger forms;

for while Voltz infers, from longitudinal sections, that the apex was always blunt in

var. B, and that in var. c it became blunt with age, we find Quenstedt referring to

figures of the young which are quite acute, with a very deep alveolus and very short axis

(' Cephalopoden,' p, 422, pi. xxvii, figs. 13, 17). But as he speaks also of the early

appearance of the dorsal furrows and of the later appearance of the ventral furrows,

"which sometimes become extraordinarily deep," it would seem to be the form here

called ventralis which he is describing.

On the Scars at Whitby and Saltwick are many Belemnites which might be thought
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the young of the Voltzian shells, being quite devoid of ventral sulcus, but they are com-

monly acute, and not striated ; others, which are acute and striated, with a ventral sulcus,

may be thought to be the young of B. ventralis.

Belemnites ventralis, n. s. PI. XVII, figs. 44, 45.

Guard. Conoidal, compressed, smooth, with a central blunt or eroded termination

(when old). Two dorso-lateral furrows and one medio-ventral groove proceed along

nearly half the space between the end of the guard and the end of the alveolus. The ter-

mination is striated, and the striae extend to about half the length of the grooves.

Transverse sections at the apex of the alveolus show the axis excentric and the

contour regularly oval ; the ventral side rather narrower than the dorsal in the medial

region, but wider in the part near the apex. Further backward the section shows the

effect of the ventral and lateral grooves. The axis is nearly straight. The greatest

observed length, including about one third of the phragmocone, is 6 inches ; the greatest

diameter \\ inch.

Proportions. The diameter {v d) at the apex of the alveolus being taken at 100,

the ventral radius is 41, the dorsal 59, the axis 300 to 850, the cross diameter 90.

Phragmocone. Slightly arched, ending in a spherule, with a slightly oval section

(100 to 95 or 90) ; septa obliquely descending to the siphuncle, and waved on the edge

;

the depth of the chambers equal to one seventh of the diameter. The sides are inclined

to each other 21°. The conothecal striation is very distinct.

Localitij. Upper Lias of Whitby, Saltwick, and Robin Hood's Bay {Phillips).

Frocester Hill Sands [Moore). Not observed at Lyme Regis {Phillips).

Belemnites inornatus, n. s. PI. XVIII, fig. 46.

Beferencc. Belemnites compressns, Blainville, 'Belemn.,' p. 84, pi. ii, fig. 9, 1825.

Guard. Conoidal, compressed, smooth, Avith a blunt or eroded termination (when

old). Two dorso-lateral furrows proceed along one third of the apicial space. No ventral

furrow, no striae about the termination.

Transverse sections at the apex of the alveolus give an excentric axis and a regularly

oval contour, the ventral portion being rather narrower than the dorsal. Toward the apex

the lateral grooves indent the outline.

Greatest length observed, 4'65 inches, of which the axis is 2'65.
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Proportions. The long diameter at the apex of the alveolus being taken at 100, the

ventral radius is 42, the dorsal 58, the cross diameter 75 to 84, the axis 220, 250, 280.

In an extreme case, a more lengthened specimen than usual, the axis is 360, and there is

a further peculiarity to be noticed—a short dorsal groove.

Phragmoconr. Somewhat remarkable for smoothness on the dorsal and dorso-

lateral regions ; for the ellipticity of the cross section, which augments toward the aperture,

the axis appearing to be there in the proportion of 100 to 90; and for the small depth

of the interseptal spaces, which are about one ninth of the diameter. In the first

quarter of an inch from the apex are about 30 septa, in the second quarter 10, in the third

quarter 7, in the fourth 5, in the fifth 4. The right and left sides of the phragmocone

are straight, the ventral face very httle concave, the dorsal very little convex.

The ventral portion of the conotheca, half the circumference, is undulated across by

the convexity of the interseptal spaces, and finely striated both parallel to the undulations

and lengthways. At the boundary between the ventral and lateral spaces these striae

turn up suddenly across the band (which is marked by two or three longitudinal straight

lines), to join into and form the hyperboHc arcs, which are traced accurately to the

asymptote. Along the band here referred to the striation appears complicated, and this

probably is what Voltz refers to in his account of B. compressus, var. c, as already noticed.

Beyond this the forward-bent arcs undulate the dorsal region, and are crossed by numerous

longitudinal striae, which are most distinct on the middle of the back.

Varieties. In general figure some specimens are nearly straight-sided, others are

more convex in the middle of the apicial region, and more rounded toward the apex,

which appears to be always blunt and central. The more convex the medio-apicial

space, the shorter is the axis in comparison with the diameter. One of my specimens is

very compressed, so that the cross section at the apex of the alveolus gives an ellipse of

100 to 75. The axis in this case measures 240.

One of my specimens from Blue Wick, which has the extreme length of axis

already referred to, is remarkable for a short dorsal groove, corresponding in situation to

that already noticed in B. dorsalis, p. 58, viz. the lower alveolar region.

Locality. In the Sandy Cap-beds of the Lias at Blue Wick, with Vermicularia

compressa {Bean, Phillips, Cullen). In the Sands at Nailsworth {Moore).

Bemarks. Though I have described these interesting fossils under three specific

names, and think it most convenient to do so, it may possibly happen that more complete

inquiry may lead me to regard them as varieties of one species, known as B. covipressus,

a name very appropriate, but already pre-engaged by Stahl. If this view should finally

prevail, a new comprehensive name will be required, and I hope the title of " Voltzii

"
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may in that case be accepted, as a just tribute to one of the best of Belemnitologists.

We should then have

—

Belemnites Voltzii, var. conicus, PI. XVII, fig. 43.

„ var. ventralis, ,, figs. 44, 45.

„ var. inoi'natus, PI. XVIII, fig. 46.

In coming to this conclusion we might be confirmed by some other instances of the

variability of the ventral sulcus, and it appears to me very interesting and significant

to notice the loss of this furrow in passing from the upper part of the Lias to the lower

part of the Oolites, which is immediately superposed, while above these lower beds no

Liassic forms recur, but a new series of Belemnites begins. In general form we may

remark in some specimens convex outlines in the retral slopes of the ventral and dorsal

faces near the apex, in others this same part is quite straight-sided, or even a little

produced, so as to approach the figure of B. longisulcatus of Voltz (pi. vi, fig. I). But

a more important circumstance, already mentioned, is the presence or absence of the

ventral groove. In the very uppermost part of the argillaceous Lias beds of Whitby,

which contain Leda ovmn, I found specimens all sulcated on the lower side ; in the lowest

sandy Oolitic Dogger of Blue Wick I found others not sulcated—this being the main

difference which I observe. In a series of these Belemnites lately collected for me by

Mr. Peter Cullen the same fact appears. On examination it appears that striation of

the apex commonly accompanies the ventro-sulcate variety, and commonly is absent from

the other. What appear to be rather young examples of both forms are frequent in

all the Upper Lias beds of Whitby, but large specimens are rare there. The younger

examples are very acute at the end, the older specimens commonly obtuse or worn or

truncated, just as Voltz represents his examples from Giindershofen.

Belemnites longisulcatus, Voltz. PI. XIX, fig. 47.

Reference. Belemnites longisulcatus, Voltz, 'Belemn.,' p. 57, pi. vi, fig. 1, 1830.

B. acuarius longisulcatus-, Quenstedt, 'Cephal.,' p. 412, pi. xxv, f. 23, 1849.

Guard. Conoidal, straight-sided, much elongated, much compressed, rounded at

the end, with two dorso-lateral furrows, three dorsal, and five ventral plaits ; the dorso-

lateral fuiTOWs occupy more than half the length, the plaits one fourth of the length
;

axis subcentral.

Transverse section oval, axis but little excentric ;
taking the diameter at the

alveolar apex as 100, the axis is 500 or GOO.
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Phragmocone. Straight-sided, angle 25°. Dorsal area less than one fourth, lateral

area one eighth of the circumference. Septa approximate.

This description is mostly from Voltz, who had one complete guard to examine from

the Upper Lias of Wurtemberg. That this species occurs in the Upper Lias, on the York-

shire coast, I have no doubt, but no good specimens have come to ray hands. I there-

fore copy the figures of M. Voltz. It is decidedly analogous to B. compressus of that

author, but longer. In the Museum at Whitby is a specimen, No. 454, which agrees in

general with the description and figure of Voltz, but it has a very long apicial groove on

the ventral aspect. It is named B. incsquistriatus by Mr. Simpson, and bears to B. lon-

gisulcatus the same relation that B. ventralis bears to B. compressus, b and c, of Voltz.

In the same Museum is a specimen called " B. compressus. Young and Bird," with many

longitudinal striae on the flattened apicial region. I made hasty sketches of these, and

think one of them of sufficient interest to be here reproduced and described.

Belemnites iNiEauiSTRiATCs, Simpsou. PI. XIX, fig. 48.

Reference. Belemnites incequistriatus, Simpson, 'Lias Fossils,' No. 3, p. 24, 1855.

B. acuarius tricanaliculatus, Quenstedt, 'Cephal.,' p. 414, pi. xxv, figs. 13,

14, 15, 1849.

Guard. Conoidal, uniformly tapering, much compressed, much elongated, obtuse at

the end, with two dorso-lateral furrows, one ventral furrow, and several strige. The

ventral furrow extends over more than half the apicial space, the dorso-lateral furrow

over one fourth, and the striae equal or exceed these in length. The furrows are narrow

and very distinct, making the section tripartite near the apex. The axis is above six

times as long as the diameter at the alveolar apex. Greatest length observed, 6 inches.

Phragmocone. Unknown.

Locality. Upper Lias of Whitby {Simpson).

Observations. Closely allied to this, if not identical, is B. erosus of Simpson (' Lias

Fossils,' No. 5), of which a specimen is to be seen in the Whitby Museum (No. 56)

;

and perhaps the same may be said both of B. compressus of that author (' Lias Fossils,'

No. 2) and B. concavus (' Lias Fossils,' No. 4), but this I leave for further inquiry.

Belemnites sulci-stylus, n. s. PI. XIX, fig. 49.

Reference. Belemnites acuarius macer, Quenstedt, 'Cephal.,' p. 414, pi. xxv, fig. 21,

1849.

Guard. Very compressed, suddenly contracted behind the alveolar region, thence
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extended in a slender cylindrical form backward, and marked with two long, con-

spicuous, lateral grooves. (No striae seen.)

In the transverse section of the sheath, immediately behind the alveolar region, the

outline is oval, the dorsal aspect being widest. Ventral radius 45 , dorsal radius 55,

transverse diameter 80, axis 850.

Phragmocone. Unknown.

Locality. Only one specimen has come to my knowledge,—from Nailsworth, in the

sands which cap the Lias [Mr. C. Moore's Cabinet).

Remarks. Belemnites acuarius is a name applied to many forms of Belemnite, one of

which has been already referred to as allied to B. tubularis—by some thought identical with

it. Quenstedt's figure, now referred to, appears certainly to agree with the Nailsworth

specimen, and with no other that I have seen from English localities. Another figure of

Quenstedt's may probably be regarded as belonging to the species {B. acuarius longi-

sulcatus, 'Cephal.,' pi. xxv, fig. II), and fig. 12 of the same plate, which is striated, may,

perhaps, be added to this reference. I shall be glad to hear of more specimens from the

EngUsh Lias and Liassic Sands. •

It appears necessary to mark this by a definite name

—

'"acuarius" being already

used in the sense of D'Orbigny, " macer" being also employed by Mayer. I propose the

&i^\\}(\&V' sulci-stylus" for the smooth, compressed, grooved forms, with cylindroid extension

of the guard, not capable of heiwg flattened by pressure. I regard this flattening as a mark

of imperfect original calcification characteristic of a small number of these elongated

Belemnites, chiefly of the Upper Lias.

Belemnites elegans, Simpson. PI. XX, fig. 50.

Reference. Simpson's 'Lias Belemnites,' No. 40, p. 31, 1855.

Guard. Compressed, subhastate
; cylindroidal in the post-alveolar region, tapering

from thence to an extended, striated, pointed apex ;
slight traces of short dorso-lateral

grooves at the apex ; on some specimens long, lateral, shallow grooves.

Transverse section elliptical till near the apex, where it is obscurely trilobed ; axis

a little excentric.

Longitudinal sections show the axis to be nearly straight, and the young to have had

more uniformly tapering sides.

In young specimens the proportion of the axis appears to be nearly the same, or

rather longer, but the general figure is more uniformly tapering.

Dimensions. The largest specimen from Robin Hood's Bay which I have seen is in

the Whitby Museum, No. 967, 5 2 inches long, and 65 in diameter at the alveolar
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apex. I have some nearly as large from Robin Hood's Bay, and many others of lesser

magnitude from Huntcliff. My smallest specimen from HuntcliflF is 1-5 inch long; and

between these extremes my collection contains many examples, some more compressed

than others.

Proportions. The diameter at the alveolar apex from v \o d being taken at 100, the

cross diameter is about or above 90, the ventral radius 40 to 44, the dorsal 60 to 56,

the axis 400. Near the apex the ventral and dorsal radii become equal.

Phragmocone. The alveolar cavity is empty in the only specimen I could afford for

longitudinal section. The angle is about 28°, but near the apex 32°, the whole figure a

little arched.

Locality. Toward the upper part of the Lower Lias, in Robin Hood's Bay, north

side {Simpson, CuHen)-, in the same position under Huntcliff {Phillips). In the Marlstone

beds of Staithes and Robin Hood's Bay is found a Belemnite much resembling this,

though usually with more distinct dorso-lateral grooves, and less distinct special striae.

It must be ranked as of the same species, and does not, I believe, occur in any higher

strata of the Yorkshire coasts.

Observations. Mr. Simpson, who first noticed this form of Belemnite, describes the

section as circular ; it is, however, rather elliptical. He has recognised the younger forms

at Robin Hood's Bay (Nos. 971, 972), as I have also done at Huntclifi". One of the spe-

cimens bearing the same name in the Whitby Museum (No. 976) is now regarded by Mr.

Simpson, who discovered it at Robin Hood's Bay, as a distinct species, with the name of

B. scabrosus. It will be described immediately. Two others in that Museum (No. 458)

show no apicial grooves. As already observed (page 57), this fossil is allied to B. lavis,

—and, we may add, to B. subtenuis of Simpson and B. tripartitus of Schlotheim, though

the apicial plaits and grooves are usually so faint or so short as to make this analogy less

obvious. From B. Icevis its attenuated apicial region may be regarded as distinctive.

Specimens occur at Lyme Regis, referred by me to B. niticlus (p. 67), and figured

as a short variety (PI. XIII, fig. 34 b), which are much like this fossil, but have not the

apicial striae, and always present more or less of the double lateral grooving. Other

specimens from Lyme, which are referred to B. apicicurvatus, also resemble B. elef/ans,

except in the apicial part of the guard.

Belemnites scabrosus, n. s. {Simpson, MS.) PI. XX, fig. 51.

Guard. Elongate, slightly compressed, fusiform, tapering to a lengthened apex

;

one short ventral groove, two short lateral grooves, which extend into lateral facets

;

12
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alveolar region expanded, covered with rough granulations
; post-alveolar region enlarged.

The grooves are distinct for about half an inch each.

Only one specimen is known, viz. "No. 976," in the Whitby Museum, of which

PI. XX, fig. 51, is a sketch. The total length is 7^ inches, the diameter at the apex of

the phragmocone less than 0-4 inch, giving a proportion of axis (as 1800 to 100 diameter)

such as occurs in Belemnites clavaius and other very long Belemnites. In the post-

alveolar enlargement the diameter becomes 0-45 inch.

Localiiy. Obtained by J\lr. Simpson from the upper part of the Lower Lias, on the

north side of Robin Hood's Bay.

Ohservations. It is very possible, indeed very likely, that by further research it may
be proved that this really elegant Belemnite is a full-grown example of one of the claviform

shells which occur in the Lower Lias of Yorkshire. With a view to settle this and

some other questions, I have examined four times the beds which yield these Belemnites at

the base of HuntclifF, collecting many specimens ; and Mr. P. Cullen has with equal care

explored for me the corresponding beds of Robin Hood's Bay. At present, looking on a

hundred specimens, I am not able to furnish evidence in favour of the opinion.

Mr. Simpson formerly included it with less hastate forms in the species he called

B. elegans, but the great proportionate length of its axis is probably decisive against that

alliance. The rugulosity about the alveolar region may be of some importance as a

character, and yet not really diagnostic, just as in B. tubularis another kind of rugulosity

is frequently but not constantly found on the alveolar region.

Belem:^ites ctlindiiicus, Sin/jjson. PI. XX, fig. 5.2, P. /, P. v, P. d.

Reference. Belemnites cylindricus, Simpson, ' Lias Fossils,' No. 27, 1855.

Guard (old). Cylindrical in the alveolar region, tapering evenly to a rather blunt,

often rather recurved summit, from which two distinct short dorso-lateral grooves proceed,

and lose themselves before reaching the alveolar region. In a very perfect specimen the

apex is striated on the ventral and on the dorsal surface ; the ventral striae are accompanied

by a short groove, not seen in any other example.

Sections show a nearly circular contour, with the axis a httle excentric and straight.

The ventral face is sometimes a little flattened (ventro-planate, as in B. ventropJanus and

B. subdej)ressus of Voltz)

.

Greatest length observed (including an expanded part), 6 inches, of which the

axis of the guard occupies 4 ; diameter of the cylindrical part, y^ths of an inch.

Young specimens are rarely seen, and are more pointed than old ones, and show hardly

a trace of apicial grooves or stria3.
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Proportions. The diameter {v d) being taken at 100, the ventral radius is 40, the

dorsal 60, the cross diameter 100, the axis 420.

Phragmocone. Nearly straight, with a nearly circular section ; the angle

m = 25°.

Locality. In the lower part of the Upper Lias at Saltwick {VUllips) ; at Robin Hood's

Bay {Cullen) ; in ironstone layers at Kettleness {Simpson) ; in the shale under the Jet-

bed, plentifully ; and in ironstone layers at Staithes and Rosedale {Phillips) ; in the Marl-

stone series below the ironstone.

Observations. The agreement of this Belemnite with that long known as B.paxiUosus

is obvious and intimate, and the resemblance of particular selected specimens is almost

complete, the principal observable difference being a greater proportionate length of

axis and a longer tapering to a less obtuse apex in the Yorkshire specimens.

For comparison, a specimen from Ilminster, in Mr. Moore's Cabinet, is represented

fig. 52, Ml.

Recurvation of the apex occurs in several of the specimens of B. paxillosus, especially

in those from Ilminster; in several of the specimens of B. cylindricus from Rosedale,

near Staithes, it is so pronounced as to approach the form of B. aduncatus.

On the whole, I can hardly doubt that the Yorkshire specimens agree with B.

paxillosus amalthei of Quenstedt (' Cephal.,' pi. xxiv, fig. 5) ; the state of conservation

seldom allows of the striation of the apex to be perfectly seen, as in our representation

oi B.paxiUosus (PI. XX, fig. 52, Ml).

B. elongatus, B. apicicurvatus, B. paxillosus, and B. cylindricus, taken together, com-

pose a natural group of generally cyhndrical or cylindroid forms, with dorso-lateral grooves

at the apex, and plaits or striae on the ventral and dorsal aspects (exceptionally, a deeper

stria on the ventral and also on the dorsal face). They are unknown in Lower Lias, but

extend from the base of the Middle Lias to the lower part of the Upper Lias, and arc

found in Dorsetshire, Gloucestershire, Northamptonshire, Lincolnshire, and Yorkshire.

Belemnites oxyconus, Quenstedt. (Diagram, No. 23, p. 88.)

Reference. Belemnites {tripartitus) oxyconus, Quenstedt, ' Cephalop.,' p. 41 9^

pi. xxvi, figs. 19, 20, 1849.

Guard. Compressed, conoidal or conical, ending in a produced, pointed, somewhat

recHned apex ; lateral grooves extend over the alveolar region.

Transverse section oval, the ventral region broadest.
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Locality. Cheltenham, in the Belemnite-bed of the Lower Lias [Buckman).

DIAGRAM 23.

Beletniiites oxyconus.

The fossil here represented, from Mr. Buckman's Collection, is from the "Belemnite-

bed" of the Lower Lias of Cheltenham. It corresponds to all appearance with the species

referred to by Quenstedt, and I find it also to be much allied to B. elegans of Simpson

(p. 84 ; and PI. XX, fig. 50) ; but it is not striated about the point, as that species seems

always to be ; its axis is shorter, and the figure is more oblique. It seems allied to

B. acutus of Miller, and may be the old form of that species.





EXPLANATION OF PLATE VIIL

Fio.

18. Belemnites Bucklamdi, n. s.

/'. Copy of the figure given by Dr. Buckland in his ' Bridgevvater Treatise,'

second edition, pi. Ixi, fig. 7. In the npper part of the conotheca lies

the ink-bag (opposite i) ; lower down, the phragmocone appears ; and

the figure is completed by the somewhat hastate guard. Lyme Regis.

Collection of Miss Philpotts.

/". Specimen (seen laterally) from Blue Wick. Collection of Prof. Phillips.

Another, from the same locality, seen laterally.

v". Ventral aspect of this specimen.

V. Ventral aspect of a specimen which shows erosion along the face.

19. Belemnites Milleri, n. s.

/'. Lateral view of a specimen in the Oxford Museum.

v. Ventral aspect of the same.

/". Lateral view of a specimen in the Collection of Prof. Phillips.

v". Ventral aspect of the same.

s'. Longitudinal section, showing the phragmocone. Oxford Museum,

s". Longitudinal section of a specimen in Prof. Phillips's Collection.

s. Transverse section of the guard.

a. Umbilicated apex of a specimen.









EXPLANATION OF PLATE IX.

Fig.

30. Bklkmnites pollex.

I . Sketch of a specimen in the Whitby Museum. Lateral view,

r'. Lower portion of the same, to show a broad irregular depression, and two

stigmata.

/". Smaller specimen, in the Collection of Prof. Pliillips. Lateral view.

21. BtLEMMTXS ACUMINATIS (FERRECS).

/. Side view of a specimen in the Whitby Museum.

Transverse section, to show the nearly cucular outhne.

23. Bllemnites aclminatus.

/. Side view of a specimen in the Whitby Museum.

(J. Dorsal aspect, near the apex.

*. Cross section,, to show the nearly circular outline.
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EXPLANATION OF PLATE X.

Fio.

28. Bklemnites l^vis. (Whitby Museum.)

/'. Belemnites trivialis— sketch from a specimen in the Whitby Museum.

Lateral view.

/". Belemnites Icevis—sketch from a specimen in the Whitby Museum. Lateral

view.

V. Ventral aspect, near the apex.

d. Dorsal aspect, near the apex.

a. Strise, near the apex, magnified.

a". Striae broken into short plaits.

24. Belemnites dorsalis, n. s. (Collection of Prof. Phillips.)

/'. Lateral aspect, the specimen slightly angular.

/". Another specimen, seen laterally.

d. A specimen seen dorsally, to show the short interrupted groove.

a. Striated apex ; not a common occurrence.

a'. Transverse section near the alveolus.

s" . Transverse section towards the apex.

25. Belemnites striolatus, n. s. (Whitby.)

/. Specimen seen laterally, with fine striae towards the entire apex.

V. Specimen seen ventrally, with similar striae.

a. The striae, magnified.

s. Transverse section.

26. Bei,emnites l.evis. (Whitby.)

/. Specimen seen laterally, showing striation near the apex.

V. The same, seen ventrally.

s. Longitudinal section, showing arched alveolar cavity.

0. Section of phragmocone and spherule.

-S'. Transverse section.

27. Belemnites subtenuis.

/. Side view, showing one of the long faint dorso-lateral grooves.

V. Ventral aspect, showing the faint ventral groove.

d. Dorsal aspect, showing the two dorso-lateral grooves,

.y'. Section across the alveolus.

Section across the guard, in the middle.

s" . Section across the guard, near the apex.

a. Striae, near the apex. The specimens were collected by Prof. Phillips at

Saltwick, near Whitby, in Upper Lias.
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EXPLANATION OF PLATE XL

Fig.

28. Belemnites tripartitus. (Whitby.)

V. Ventral aspect.

d. Dorsal aspect, showing frequent striae.

/. Lateral aspect. At v, d, is the apex of the alveolus.

s. Shows cross section at the alveolar apex.

s". The section near the apex.

a. The interrupted striation. Specimen in Prof. Phillips's Collection.

29. Belemnites stjbaduncatus, in various stages of growth. (Whitby.)

V . Ventral aspect of a young specimen.

Lateral aspect of the same.

d. Dorsal aspect of a very young individual.

Lateral aspect of a more advanced and more hastate variety.

The same aspect of one still older.

d!" Dorsal aspect of the same specimen.

The same aspect of one fully grown.

s, s", s", s". Transverse sections : s being across the alveolar cavity
; s", at the

alveolar apex ; s"\ towards the apex, unusually excentric ; near the

apex.









EXPLANATION OF PLATE XH.

Belemnites Ilminstrensis, n. s.

/. Lateral view of a fine specimen, with colour-bands, in the Collection of Mr.

C. Moore.

v . Ventral aspect of another example.

/". Lateral aspect of a larger individual.

v" . Ventral aspect near the apex, showing a few striae.

d" . Dorsal aspect of the same.

d'" . Dorsal aspect (apex rather decomposed).

v" to y'". Series of ventral aspects in young examples.

s. Transverse aspect of a septum.

section at the alveolar apex.

,, „ toward the apex.

„ still nearer the apex.

„ „ very near to the apex.

^ . Ventral aspect of the phragmocone, from which the conotheca is removed.

Another example, showing the dorsal aspect, with peculiar marking ; this is

magnified at .

^"
. Worn specimen of phragmocone, showing the shape of the siphuncle.

Phragmocone in situ, lateral aspect.

<f'. Small, twin, or grouped egg-shaped prominences on the surface of the

phragmocone, within the conotheca.
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EXPLANATION OF PLATE XIII

Fig.

31. Belemnites microstylus, n. s.

g'. Specimen belonging to the Geological Survey, and preserved in the Museum
("No. 349"), Jermyn Street. Lyme Regis.

g". Magnified view of the phragmocone and the enveloping sheath,

o. Specimen in the Oxford Museum (part of Mr. Murley's Collection) ; from the

Upper Lias of Dumbleton. The apex is broken off.

32. Belemnites longissimus. (Lyme Regis.)

/. Seen laterally.

a. The striation at the apex.

s.' Transverse section.

33. Belemnites junceus, n. s. (Lyme Regis.)

The transverse sections {s, s) show concentric sheaths, with undulations corre-

sponding to the grooves
;
radiating fibres obscure.

34(7. Belemnites nitidus, n. s. (Lyme Regis.) Lateral views (/).

The transverse section (^'j shows the lateral undulations and almost central

axis.

34 /j. A shorter variety, which has some affinity to B. apicicurvaius. Lyme Regis.

35. Belemnites quadricanaliculatus, (Upper Lias [Sands], Chidcock.) Specimens

in the Museum of the Geological Survey, Jermyn Street. Mr. Moore's

Collection contains examples from the Upper Lias of Ilrainster.

V, v\ Ventral
;

d, d', dorsal
; /,

/', lateral.
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EXPLANATION OF PLATE XIV.

Fig.

36. Bklemnites tubularis; the crushed part very long. The specimens are usually

presented with a lateral aspect.

b'. Specimen from the Bristol Museum, marked, "B 1, 42. Near Gloucester."

b". Striation on the anterior part of the guard.

b'". Crushed portion of the guard.

p'. Specimen from Whitby, belonging to Prof. Phillips. The crushed part

comparatively short ; the anterior part of the guard slightly furrowed

;

the aspect is lateral.

1'". Opposite view of the same, showing a long dorso-lateral groove.

p'". Ventral aspect of the same.

r . Transverse section at the alveolar apex.

p\ Another specimen from Whitby
;
presented ventrally, showing some effect of

pressure on the alveolar portion of the guard,

p". Opposite aspect of the same,

p'". Lateral view of the same, showing the striation.
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EXPLANATION OF PLATE XV.

Fio.

37 Bei.emnites irregularis. Characteristic specimens in the Bristol Museum.

(From Frocester Hill.)

V. Ventral aspect.

/. Lateral aspect.

d. Dorsal aspect.

s. Transverse section of the alveolar region.

a. The apex urabilicated and striated [g, the mesial groove).

38 «. Belemnites regularis, n. s. (From the Upper Lias, near Banbury.) (Short

variety.)

/. Lateral aspect.

V. Ventral aspect.

-v'. Section across the alveolar cavity.

a. The apex umbilicate and trisulcate.

38 3. Longer variety of the same.

/. Lateral aspect.

V. Ventral aspect.

s. Section across the alveolar cavity.

39. Belemnites irregularis. (From Frocester Hill.

)

/. Lateral aspect,

V. Ventral aspect of a larger variety.

s.' Section across the alveolar cavity.
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EXPLANATION OF PLATE XVL

Fig.

40. Belemnites vulgaris. (From the Upper Lias of Whitby.)

/. Lateral and {v) ventral aspects of an ordinary middle-aged specimen.

/. Section across the alveolar cavity ; in this case the ventral wall is thickest.

s". Section at the alveolar apex.

/'. Lateral view of a young example.

s. Longitudinal section.

<f>.
Phragmocone, in situ, of a large specimen, with short axis of guard.

41. Lateral view of a somewhat longer individual.

42. Belemnites rudis, n. s. (From Staithes, near Whitby.)

/. Lateral view of an ordinary specimen ; the upper outline is supposed to be

the terminal edge, v and d mark the ventral and dorsal aspect at the

alveolar apex.

V. Ventral aspect of the same specimen, showing the obtuse and irregular

groove.

and d'. Lateral and dorsal views of a young example, more lengthened than

in the seniors.

s. Section across the alveolar chamber.

ft" . Section at the alveolar apex, showing great excentricity.

Section nearer the apex of guard, showing less excentricity of axis.









EXPLANATION OF PLATE XVIL

43. Belemnites Voltzii, n. s. (Upper Lias, Whitby.)

/. Lateral view of a symmetrical specimen.

d. Dorsal aspect of the same.

V. Ventral aspect of the same.

I" . Lateral view of a larger specimen.

^ . Phragmocone, seen laterally.

The same, seen dorsally,

s . Transverse section at the alveolar apex.

6-". „ „ near the apex of the guard.

44. Belemnites ventralis, n. s. (Upper Lias, Robin Hood's Bay.)

/. Lateral view ; the apex worn.

d. Dorsal view of the same.

V. Ventral aspect of the same.

The striation is seen on each.

5-'. Transverse section at the alveolar apex.

6f". „ „ further along the guard.

s" . „ „ near the apex of the guard.

45. Younger examples, with unworn apices. The points are striated. (Upper Lias,

Wliitby.)

/. Lateral view.

v. Ventral view, to show the rather long groove.

v". Another specimen, in which only the faintest trace of such a groove appears.

These three figures are not very easily distinguished from the young of

Belemnites vulgaris.
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EXPLANATION OF PLATE XVIII

Fig.

46. Belemnites inornatus, n. s. [Without ventral groove.] Blue Wick, Robin Hood's

Bay.

/'. Lateral view, showing the insertion of the phragmocone. Between d and v

is the alveolar apex.

/". Lateral view of a specimen in which the grooves and striae are very obscure

(worn).

s. Longitudinal section, showing the slightly arched phragmocone, covered by

the conotheca, in situ,

s. Transverse section across the alveolar cavity.

s" . „ „ at the alveolar apex.

tp'. Portion of the conotheca, seen dorsally.

((,". Portion of the same, seen laterally.
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EXPLANATION OF PLATE XIX.

Fig.

47. Belemnites longisulcatus. (Copied from Voltz's figure, ' Obser. sur les Belemn.,'

pi. vi, fig. 1.)

/. Lateral view.

d. Dorsal view.

V. Ventral view,

48. Belemnites in^quistriatus. (Erom the Upper Lias of Whitby.)

/. Lateral view of a specimen in the Whitby Museum, " No. 454."

d. Dorsal aspect of the same.

V. Ventral aspect of the same.

v . Enlarged view of the tripartite end.

Shows the oval contour of the alveolar region, the ventral area being

broadest.

49. Belemnites sulci-stylus, n s. (From Xailsworth [Sands].)
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EXPLANATION OF PLATE XX.

Fig.

50. Belemnites elegans.

/. Lateral view of a specimen in the Whitby Museum, " No. 967, Robin Hood's

Bay, north side."

/'. Lateral view of a specimen in Collection of Prof Phillips. Huntcliff.

d, V. Dorsal and ventral aspect of the same specimen.

I" . Lateral view of a specimen in the Whitby Museum, " No. 458, Robin Hood's

Bay."

•s. Transverse section.

s. Longitudinal section of a specimen in Prof. Phillips's Collection. Robin Hood's

Bay.

51. Belemnites scabrosus, n. s.

/. Lateral view of a specimen in the Whitby Museum, " No. 976." From north

side of Robin Hood's Bay.

d, V. Dorsal and ventral aspects.

53. P./. Belemnites CYLiNDRicus. Lateral view of a specimen from Rosedale (near

Staithes), in beds below the Jet-rock.

P. V, P. d. Ventral and dorsal view^ of the same.

52. M./. Belemnites paxillosus.

M. /. Ventral aspect of a specimen from the marlstone of Ilminster, in the

Collection of Mr. Moore. (The figure should have been marked M. v.

;

the slight seeming ventral groove near the apex is an accidental effect of

the shading.)
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