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Members desirous of forwarding the objects of the Society can be provided 
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« SurzH Woopwarp, British Museum (Nat. Hist.), South Kensington, London, S.W. 
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S.W. 

Pembroke 
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New South Wales, Royal Society of, Sydney. 

Newcastle-on-Tyne, Literary and Philosophical Society of, Westgate Street, Newcastle-on-Tyne. 

Newcastle-on- Tyne Public Library. 
Newport Free Library, Newport, Monmouthshire. 

Newton, E. T., Esq., F.R.S., Museum of Practical Geology, Jermyn Street. S.W. 

Norfolk and Norwich Library, Norwich. 

Norman, Rev. Canon A. M., M.A., D.C.L., LL.D., F.R.S., The Red House, Berkhampstead. 

North Devon Athenzum, Barnstaple. : 

North Staffordshire Field Club, Hanley, Staffordshire. 

Northampton Natural History Society, Northampton. 

Norwich Free Library. 
Nottingham Free Library. 

Nutt, D., Esq., 57, Long Acre. W.C. 

Oldham Free Public Library. 
Oldham, Mrs., 96, Lexham Gardens, Kensington. W. 

Oswestry Free Public Library. 
Oxford, Bodleian Library. 
Oxford, Radcliffe Library. 

Paisley Philosophical Institution. 
Paris, Ecole des Mines. 

Paris, Geological Society of France, 7, Rue des Grands Augustins. 
Paris, Muséum d’ Histoire Naturelle. 

Paris, Sorbonne Laboratoire de Géologie. 
Parkinson, J., Esq., F.G.S., 251, Camden Road. N. 

Paul, John D., Esq., F.G.S., Town End Close, Knighton, Leicester. 
Peabody Institute, Salem, Mass., U.S.A. 

Penton, Edw., Esq., F.G.S., 1, Mortimer Street. W. 

Penzance, Royal Geological Society of Cornwall. 
Peterborough Natural History, Scientific, and Archeological Society. 
Philadelphia (U.S.A.), Academy of Natural Sciences. 
Plymouth Free Library. 
Plymouth Institution, Library of, Atheneum, Plymouth. 

Pontypridd Free Library. 
Poole Free Library. 
Poplar Public Library, 126, High Street, Poplar. E. 
Portal, Wyndham S., Esq., Malshanger House, Basingstoke. 

Portis, Dr. A., Professor of Geology, The University, Rome. 
Portsmouth Free Public Library. 
Postlethwaite, J., Esq., F.G.S., Keswick. 

Prague (Bohemia), Royal Geological Institution of the German Carl Ferdinand University. 
Preston Free Library. 

Preston, Henry, Esq., F.G.S., Hawthornden Villa, Grantham, 
Price, F. G. H., Esq., F.G.S., 17, Collingham Gardens, South Kensington. S.W. 

Pruen, J. A., Esq., M.A., F.R.G.S., Romsdal, Guildford. 

Pryor, M. R., Esq., Weston Manor, Stevenage, Herts. 
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Queensland Museum, Brisbane. 

Reading Public Library and Museum, W. H. Greenhough, Librarian, Reading. 
Reed, F. R. Cowper, Esq., M.A., F.G.S., Trinity College, Cambridge. 

Reid, Clement, Esq., F.R.S., 28, Jermyn Street, S.W. 
Rennes (France), University Library. 

Reynolds, Prof. 8S. H., M.A., F.G.S., University College, Bristol. 

Richmond Public Library, Richmond, Surrey. 
Ripon, Marquis of, 9, Chelsea Embankment. S.W. 
Roberts, Isaac, Esq., D.Sc., F.R.S., Starfield, Crowborough, Sussex. 
Roberts, Sir Owen, M.A., D.C.L., F.S.A., 48, Westbourne Terrace. W. 

Robertson, G., and Co., 17, Warwick Square, Paternoster Row. E.C, 

Rochdale Free Public Library. 

Roscoe, Philip, Esq., 28, Denning Road, Hampstead. N.W. 

Rowe, A. W., Esq., M.S., M.B., F.G.S., 1, Cecil Street, Margate. 

Rudler, F, W., Esq., F.G.S., Museum of Practical Geology, Jermyn Street. S.W. 

Rugby Public Library. 

Rugby School Natural History Society. 

St. Albans Public Library. 

St. Andrews University Library. 
St. Helens Free Public Library, The Gamble Institute, St. Helens. 
Salford Borough Royal Museum and Library, Peel Park, Manchester. 

Salisbury Free Library. 
Sampson Low and Co., Messrs., St. Duustan’s House, Fleet Street. E.C. 
Saunders, James Ebenezer, Esq., F.L.S., F.G.S., 4, Coleman Street. .C. 

Scanes, John, Esq., F.G.S., National School, Maiden Bradley, Wilts. 

Scarborough Philosophical Society. 
Scott, D. H., Esq., M.A., Ph.D., F.R.S., Old Palace, Richmond, Surrey. 

Seguenza, Prof., Messina. 

Semple, Dr. Andrew, F.R.S.E., Caledonian United Service Club, Edinburgh. 

Seward, A. C., Esq., M.A., F.R.S., Westfield, Huntingdon Road, Cambridge. 

Sheffield Free Public Library. 
Sheffield, Literary and Philosophical Society of. 
Sheffield, Weston Park Public Museum. 

Sherborne, King’s School, Library of. 
Shrewsbury Free Library. 
Simpkin, Marshall, and Co., Messrs., Stationers’ Hall Court. E.C. 

Simpson, Rev. A., B.A., B.Sc., F.G.S., 28, Myrtle Park, Crosshill, Glasgow. 

Sladen, Mrs. W. Percy, 18, Hyde Park Gate. W. 

Smith, B. Woodd, Esq., F.S.A., F.R.A.S., F.Z.S., Branch Hill Lodge, Hampstead Heath. N.W. 

Smith, Mrs. Emma, Hencotes House, Hexham. 

Sollas, Professor W. J., D.Se., F.R.S., Local Secretary, 169, Woodstock Road, Oxford. 

Somersetshire Archeological and Natural History Society, Museum, Taunton. 

South Hornsey Free Library, Milton Road. N. 
South Shields Free Public Library. 
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Southport Free Library. 
Spence, Howard, Esq., Audley House, Broad Road, Sale, Cheshire. 

Spicer, Henry, Esq., jun., F.G.S., F.L.S., 14, Aberdeen Park, Highbury. N. 

Stanley, W. F., Esq., F.G.S., Cumberlow, South Norwood. S8.E. 

Stebbing, W. P. D., Esq., F.G.S., 169, Gloucester Terrace, Hyde Park, W. 

Stirrup, Mark, Esq., F.G.S., High Thorn, Stamford Road, Bowdon, Cheshire. 

Stockholm, Ruyal Swedish Academy of Sciences. 
Stoke Newington Public Library, Church Street, Stoke Newington. N. 
Stoke-upon-Trent Free Library, Stoke-upon-Trent. 

Stonyhurst College, Blackburn. 
Strahan, A., Esq., M.A., F.G.S., Geological Survey Office, 28, Jermyn Street. S.W. 

Strangways, C. Fox, Esq., F.G.S., 28, Jermyn Street. S.W. 

Strickland, Sir C. W., Bart., Hildeney, Malton. 

Sunderland Corporation Museum, 

Sunderland Subscription Library, Fawcett Street, Sunderland. 
Swansea Public Library. 

Swansea, Royal Institution of South Wales. 
Sydney, New South Wales, University of. 

Sykes, Rev. W. Slater, Millom, Carnforth. 

Tasmania, Royal Society of. 

Thomas, H. H., Esq., M.A., F.G.S., 28, Jermyn Street. S.W. 

Toronto University. 
Torquay Natural History Society, Museum, Babbacombe Road, Torquay. 

Toulouse University Library. 
Traquair, R. H., Esq., M.D., LL.D., F.R.S., Museum of Science and Art, Edinburgh. 

Truro, Royal Institution of Cornwall. 

Tubingen (Germany) University Library. 
Tunbridge Wells Natural History and Philosophical Society. 

Twelvetrees, W. H., Esq., F.L.S., F.G.S., Elphin Road, Launceston, Tasmania. 

Upsala (Sweden) University Library, 
Upton, C., Esq., Tower House, Stroud, Gloucestershire. 

Vassal, H., Esq., M.A., F.G.S., Repton School, Burton-on-Trent. 

Vicary, William, Esq., F.G.S., The Priory, Colleton Crescent, Exeter. 

Victoria Public Library, per S. Mullen, Esq., 48, Paternoster Row. E.C. 

Volney, The Dean of the Faculty of Sciences of, Angers, France. 

Walcott, The Hon. C. D., U.S. Geological Survey, Washington, D.C., U.S.A. 
Walker, B. E., Esq., Canadian Bank of Commerce, Toronto, Canada. 

Walker, Rev. F. A., Dues Mallard, Cricklewood. N.W. 
Wandsworth Public Library, West Hill, Wandsworth. S.W. 
Ward, Henry, Esq., F.G.S., Rodbaston, Penkridge. 

Wardle, Sir Thomas, F.G.S., St. Edward Street, Leek. 
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Warren, S. Hazzledine, Hsq., F.G.S., 9, Cambridge Gate, Regent’s Park. N.W. 

Warrington Museum and Library. 
Watson, Rev. R. Boog, B.A., F.R.S.E., 11, Strathearn Place, Edinburgh. 

Watts, Rev. Arthur, F.G.S8., Local Secretary, Rectory, Witton Gilbert, Durham. 

Watts, Professor W. W., M.A., F.G.S., University of Birmingham. 

Weg, Max, 1, Leplaystrasse, Leipzig, Germany. 
Welter, H., 59, Rue Bonaparte, Paris. 

Wesley and Son, 28, Essex Street, Strand. W.C. 

West Ham Public Library. E. 
West Hartlepool Public Library. 
Westminster Public Library, Great Smith Street. S.W. 
Whidborne, Rev. G. F., M.A., F.G.S., Vice-President, The Priory, Westbury-on-Trym, near 

Bristol. 

Whitby Literary and Philosophical Society, Musenm, Whitby. 
Whitechapel Free Public Library, 77, High Street, Whitechapel. E. 

Williams and Norgate, Messrs., Henrietta Street, Covent Garden. W.C. 

Wiltshire Archeological and Natural History Society, H. E. Medlicott, Esq., Hon. Sec., 
Sandfield, Potterne, Devizes. 

Wiltshire, Rev. Prof. Thomas, M.A., D.Sc., F.G.S., 25, Granville Park, Lewisham. S.E. 

Winchester College Natural History Society, Winchester. 
Winwood, Rev. Henry H., M.A., F.G.S., Local Secretary, 11, Cavendish Crescent, Bath. 

Wolley-Dod, Rev. Charles, Edge Hall, Malpas, Cheshire. 
Wolverhampton Free Library. 
Wood Green Public Library, Wood Green. 
Wood, J. G., Esq., M.A., LL.B., F.G.S., 115, Sutherland Avenue. W. 

Woods, H., Esq., M.A., F.G.S., Local Secretary, St. John’s College, Cambridge. 

Woodward, A. Smith, Esq., LL.D., F.R.S., Secretary, British Museum (Nat. Hist.), South 

Kensington. S.W. 
Woodward, Henry, Esq., LL.D., F.R.S., President, British Museum (Nat. Hist.). S.W. 

Worcester Public Library and Hastings Museum, Worcester. 

Workington Public Library, Workington, Cumberland, 
Wright, Joseph, Esq., F.G.S., 4, Alfred Street, Belfast. 
Wirzburg (Germany) University Library, 

Yorkshire College of Science, Leeds. 

Yorkshire Philosophical Society, Museum, York. 

Yule, Miss A. F., Tarradale House, by Muir of Ord, Ross-shire, N.B. 
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CATALOGUE OF THE CONTENTS OF THE ANNUAL VOLUMES 

ALREADY PUBLISHED BY 

THE PALZONTOGRAPHICAL SOCIETY. 

Vol. I. Issued for the Year 1847 The Crag Mollusca, Part I, Univalves, by Mr. 8. V. Wood, 21 plates. 
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Bell, 38 plates. 
The Eocene Mollusca, Part I, Cephalopoda, by Mr. F. E. Edwards, 9 plates. 

The Entomostraca of the Cretaceous Formations, by Mr. T. R. Jones, 7 plates. 
| The Permian Fossils, by Prof. Wm. King, 29 plates. 
| The Reptilia of the London Clay, Vol. I, Part II, Crocodilia and Ophidia, &c., by Prof. 
1 Owen, 18 plates. 
| The Fossil Corals, Part I, Crag, London Clay, Cretaceous, by Messrs. Milne Edwards 
L and Jules Haime, 11 plates. 
r 
The Crag Mollusca, Part II, No. 1, by Mr. 8. V. Wood, 12 plates. 
The Mollusca of the Great Oolite, Part I, Univalves, by Messrs. Morris and Lycett, 15 

1850 4 plates. 
| The Fossil Brachiopoda, Vol. I, Part III, No. 1, Oolitic and Liassic, by Mr. Davidson, 
L 13 plates. 

{ The Reptilia of the London Clay, Vol. I, Part I, Chelonia, &c., by Profs. Owen and 
1848 

1849 

The Reptilia of the Cretaceous Formations, by Prof. Owen, 39 plates. 
The Fossil Corals, Part II, Oolitic, by Messrs. Milne Edwards and Jules Haime, 19 

plates. 
The Fossil Lepadide, by Mr. Charles Darwin, 5 plates. 

¢ The Fossil Corals, Part 1II, Permian and Mountain-limestone, by Messrs. Milne 
| Edwards and Jules Haime, 16 plates. 
The Fossil Brachiopoda, Vol. I, Part I, Tertiary, by Mr. Davidson, 2 plates. 

1852 4 The Fossil Brachiopoda, Vol. I, Part II, No. 1, Cretaceous, by Mr. Davidson, 5 plates. 
| The Fossil Brachiopoda, Vol. I, Part III, No. 2, Oolitic, by Mr. Davidson, 5 plates. 
The Kocene Mollusca, Part II, Pulmonata, by Mr. F. E. Edwards, 6 plates. 

L The Radiaria of the Crag, London Clay, &c., by Prof. H. Forbes, 4 plates. 

f The utes Corals, Part IV, Devonian, by Messrs. Milne Edwards and Jules Haime, 10 
plates. 

| The Fossil Brachiopoda, Introduction to Vol. I, by Mr. Davidson, 9 plates. 
The Mollusca of the Chalk, Part I, Cephalopoda, by Mr. D. Sharpe, 10 plates. 

aa} The ie of the Great Oolite, Part II, Bivalves, by Messrs. Morris and Lycett, 8 
plates. 

i The Mollusca of the Crag, Part II, No. 2, Bivalves, by Mr. S. V. Wood, 8 plates. 
L The Reptilia of the Wealden Formations, Part I, Chelonia, by Prof. Owen, 9 plates. 

ms} 

_* The Volume for the year 1849 consists of two separate portions, each of which is stitched in a paper cover, on 
which are printed the dates 1848, 1849, and 1850. The one portion contains ‘Cretaceous Entomostraca’ and ‘ Permian 
Fossils ;’ the other, ‘London Clay Reptilia,’ Part II, and ‘ Fossil Corals,’ Part I. 
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CATALOGUE OF VOLUMES—Continued. 

The Fossil Brachiopoda, Vol. I, Part II, No. 2, Cretaceous, with Appendix and Index 
to Vol. I, by Mr. Davidson, 8 plates. 

The Reptilia of the Wealden Formations, Part II, Dinosauria, by Prof. Owen, 20 plates. 
The Mollusca of the Great Oolite, Part III, Bivalves, by Messrs. Morris and Lycett, 7 

Issued for th plates. os 
hae 1854 { The oe Corals, Part V, Silurian, by Messrs. Milne Edwards and Jules Haime, 16 

ates. | 
The Fossil Balanide and Verrucide, by Mr. Charles Darwin, 2 plates. 
The Mollusca of the Chalk, Part II, Cephalopoda, by Mr. D. Sharpe, 6 plates. 

L The mec enee onus, Part III, No. 1, Prosobranchiata, by Mr. F. E. Edwards, 3 
plates. 

The Mollusca of the Crag, Part II, No. 3, Bivalves, by Mr. S. V. Wood, 11 plates. 
The Reptilia of the Wealden Formations, Part III, by Prof. Owen, 12 plates. 
The Eocene Mollusca, Part ITI, No. 2, Prosobranchiata, continued, by Mr. F. E. 

Edwards, 4 plates. 
The Mollusca of the Chalk, Part III, Cephalopoda, by Mx. D. Sharpe, 11 plates. 
The Tertiary Entomostraca, by Mr. T. R. Jones, 6 plates. 
The Fossil Echinodermata, Oolitic, Vol. I, Part I, by Dr. Wright, 10 plates. 

» 1855 

The Fossil Crustacea, Part I, London Clay, by Prof. Bell, 11 plates. 
The Fossil Brachiopoda, Vol. II, Part IV, Permian, by Mr. Davidson, 4 plates. 
The Fossil Brachiopoda, Vol. II, Part V, No. 1, Carboniferous, by Mr. Davidson, 8 plates. 
The Reptilia of the Wealden Formations, Part IV (Supplement No. 1), by Prof. Owen, 

4 
| 
| 
L 

The Fossil Echinodermata, Oolitic, Vol. I, Part II, by Dr. Wright, 12 plates. 

1856 

| 1 plates. 
LThe Reptilia of the London Clay, Vol. I (Supplement), by Prof. Owen, 2 plates. 

( The Fossil Echinodermata, Oolitic, Vol. I, Part III, by Dr. Wright, 14 plates. 
| The Fossil Brachiopoda, Vol. II, Part V, No. 2, Carboniferous, by Mr. Davidson, 8 plates. 

» 1857 4 The Reptilia of the Cretaceous Formations (Supplement No. 1), by Prof. Owen, 4 plates. 
| The Reptilia of the Wealden Formations (Supplement No. 2), by Prof. Owen, 8 plates. 
| The Polyzoa of the Crag, by Prof. Busk, 22 plates. 

( The Fossil Echinodermata, Oolitic, Vol. I, Part IV, by Dr. Wright, 7 plates. 
| The Eocene Mollusca, Part III, No. 3, Prosobranchiata continued, by Mr. F. E- 
| Kdwards, 6 plates. 

» 1858 4 The Reptilia of the Cretaceous Formations (Supplements No. 2, No. 3), by Prof. Owen, 
[ 7 plates. 
| The Reptilia of the Purbeck Limestones, by Prof. Owen, 1 plate. 
L The Fossil Brachiopoda, Vol. II, Part V, No. 3, Carboniferous, by My. Davidson, 10 plates. 

( The Fossil Brachiopoda, Part V, No. 4, Carboniferous, by Mr. Davidson, 20 plates. 
1859 3 The Reptilia of the Oolitic Formations, No. 1, Lower Lias, by Prof. Owen, 6 plates. 

22 | The Reptilia of the Kimmeridge Clay, No. 1, by Prof. Owen, 1 plate. 
L The Eocene Mollusea, Part IV, No. 1, Bivalves, by Mr. 8. V. Wood, 13 plates. 

( The Fossil Brachiopoda, Vol. II, Part V, No. 5, Carboniferous, by Mr. Davidson, 8 plates. 

‘ | The Reptilia of the Oolitic Formations, No. 2, Lower Lias, by Prof. Owen, 11 plates. 

1860 ¢ The Reptilia of the Kimmeridge Clay, No. 2, by Prof. Owen, 1 plate. 
| The Fossil Estherie, by Prof. Rupert Jones, 5 plates. 
| The Fossil Crustacea, Part II, Gault and Greensand, by Prof. Bell, 11 plates. 

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

1861 | plates. 
Supplement to the Great Oolite Mollusca, by Dr. Lycett, 15 plates. 

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

| The Trilobites of the Silurian, Devonian, &c., Formations, Part I (Devonian and 

| Silurian), by Mr. J. W. Salter, 6 plates. i 
1862 4 The Fossil Brachiopoda, Vol. III, Part VI, No. 1. Devonian, by Mr. Davidson, 9 plates. 

| The Hocene Mollusca, Part IV, No. 2, Bivalves, by Mr. 8. V. Wood, 7 plates. 

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

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



Vol. XVII. 

3”? 

39 

2 

” 

by) 

XVIII. 

DG: 

d.OK 

XOX * 

XXII.* 

XXIII.* 

XXIV.* 

18 

CATALOGUE OF VOLUMES—Continued. 

( The Trilobites of the Silurian, Devonian, Xc., Formations, Part II, by Mr. J. W. 

Issued for the | Salter, 8 plates. 
Year 1863 1 The Fossil Brachiopoda, Vol. III, Part VI, No. 2, Devonian, by Mr. Davidson, 11 plates. 

The Belemnitide, Part I, Introduction, by Prof. Phillips. 
l The Reptilia of the Liassie Formations, Part I, by Prof. Owen, 16 plates. 

rp The Fossil Echinodermata, Oolitic, Vol. If, Part II (Liassie Ophiuroidea), by Dr. 
Wright, 6 plates. 

| The Trilobites of the Silurian, Devonian, &c., Formations, Part III, by Mr. J. W. 
| Salter, 11 plates. 

1864 4 The Belemnitide, Part II, Liassic Belemnites, by Prof. Phillips, 7 plates. 
| The Pleistocene Mammalia, Part I, Introduction, Felis spelea, by Messrs. W. Boyd 
| Dawkins and W. A. Sanford, 5 plates. 
Title-pages, &e., to the Monographs on the Reptilia of the London Clay, Cretaceous, 

L and Wealden Formations. 

{ The Crag Foraminifera, Part 1, by Messrs. T. Rupert Jones, W. K. Parker, and 
| H. B. Brady, 4 plates. 

1865 4 Supplement to the Fossil Corals, Part I, Tertiary, by Dr. Duncan, 10 plates. 
| The Fossil Merostomata, Part I, Pterygotus, by Mr. H. Woodward, 9 plates. 
L The Fossil Brachiopoda, Vol. III, Part VII, No. 1, Silurian, by Mr. Davidson, 12 plates. 

( Supplement to the Fossil Corals, Part IV, No. 1, Liassie, by Dr. Duncan, 11 plates. 
| The Trilobites of the Silurian, Devonian, &c., Formations, Part IV (Silurian), by Mr. 

1866 + J. W. Salter, 6 plates. 
| The Fossil Brachiopoda, Vol. III, Part VII, No. 2, Silurian, by Mr. Davidson, 10 plates. 
L The Belemnitide, Part III, Liassic Belemnites, by Prof. Phillips, 13 plates. 

( Flora of the Carboniferous Strata, Part I, by Mr. E. W. Binney, 6 plates. 
| Supplement to the Fossil Corals, Part IV, No. 2, Liassic, by Dr. Duncan, 6 plates. 
The Fossil Echinodermata, Cretaceous, Vol. I, Part II, by Dr. Wright, 14 plates. 

1867 + The Fishes of the Old Red Sandstone, Part I, by Messrs. J. Powrie and E. Ray 
Lankester, 5 plates. 

The Pleistocene Mammalia, Part II, Felis spelwa, continued, by Messrs. W. Boyd 
L Dawkins and W. A. Saniord, 14 plates. 

Supplement to the Fossil Corals, Part II, No. 1, Cretaceous, by Dr. Duncan, 9 plates. 
The Fossil Merostomata, Part II, Pterygotus, by Mr. H. Woodward, 6 plates. 

| The Fossil Brachiopoda, Vol. III, Part VII, No. 3, Silurian, by My. Davidson, 15 plates. 
1868 { The Belemnitide, Part IV, Liassic and Oolitic Belemnites, by Prof. Phillips, 7 plates. 

| The Reptilia of the Kimmeridge Clay, No. 3, by Prof. Owen, 4 plates. 
| The Pleistocene Mammalia, Part III, Felis spelea, concluded, with F. lynx, by 
l. Messrs. W. Boyd Dawkins and W. A. Sanford, 6 plates. 

( Supplement to the Fossil Corals, Part II, No. 2, Cretaceous, by Dr. Duncan, 6 plates. 
| The Fossil Echinodermata, Cretaceous, Vol. I, Part III, by Dr. Wright, 10 plates. 
J The Belemnitide, Part V, Oxford Clay, &c., Belemnites, by Prof Phillips, 9 plates. 

1869 ; The Fishes of the Old Red Sandstone, Part I (concluded), by Messrs. J. Powrie and 
| EH. Ray Lankester, 9 plates. 
| The Reptilia of the Liassic Formations, Part II, by Prof. Owen, 4 plates. 
\ The Crag Cetacea, No. 1, by Prof. Owen, 5 plates. 

( The Flora of the Carboniferous Strata, Part II, by Mr. E. W. Binney, 6 plates. 
; The Fossil Echinodermata, Cretaceous, Vol. I, Part IV, by Dr. Wright, 10 

5 lates. 
1870 5 The Fossil Brachiopoda, Vol. III, Part VIT, No. 4, Silurian, by Mr. Davidson, 13 plates. 

| ‘The Kocene Mollusca, Part IV, No. 3, Bivalves, by Mr. 8. V. Wood, 5 plates. 
The Fossil Mammalia of the Mesozoic Formations, by Prof. Owen, 4 plates. 

* These Volumes are issued in two forms of binding: first, with all the Monographs stitched together and enclosed in 
one cover; secondly, with each of the Monographs separate, and the whole of the separate parts placed in an envelope. 
The previous Volumes are not in separate parts. 
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( The Flora of the Carboniferous Strata, Part IIT, by Mr. E. W. Binney, 6 plates. 
| The she Lave tan Part III, Pterygotus and Slimonia, by Mr. H. Woodward, 

plates. 
Supplement to the Crag Mollusca, Part I (Univalves), by Mr: S. V. Wood, with an 

Introduction on the Crag District, by Messrs. S. V. Wood, jun., and F. W. 
Harmer, 7 plates and map. 

Year 18712 Supplement to the Reptilia of the Wealden (Iguanodon), No. IV, by Prof. Owen, 
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3 plates. 
The Pleistocene Mammalia, Part IV, Felis pardus, &c., by Messrs. W. Boyd Dawkins 

and W. A. Sanford, 2 plates. 
The Pleistocene Mammalia, Part V, Ovibos moschatus, by Mr. W. Boyd Dawkins, 

5 plates. L 
( Supplement to the Fossil Corals, Part III (Oolitic), by Prof. Duncan, with an Index 
| to the Tertiary and Secondary Species, 7 plates. 

1872 2 The Fossil Echinodermata, Cretaceous, Vol. I, Part V, by Dr. Wright, 5 plates. 
ae | The Beser ee pete Part IV (Stylonurus, Eurypterus, Hemiaspis), by Mr. H. 

I oodward, 10 plates. 
L The Fossil Trigoniw, No. I, by Dr. Lycett, 9 plates. 

( The Fossil Echinodermata, Cretaceous, Vol I, Part VI, by Dr. Wright, 8 plates. 
| Supplement to the Fossil Brachiopoda, Vol. IV, Part I (Tertiary and Cretaceous), by 

Mr. Davidson, 8 plates. 
1873 4 Suppiement to the Crag Mollusca, Part II (Bivalves), by Mr. S. V. Wood, 5 plates. 

| Supplement to the Reptilia of the Wealden (Iguanodon), No. V, by Prot. Owen, 
| 2 plates. 
( Supplement to the Reptilia of the Wealden (Hyleochampsa), No. VI, by Prof. Owen. 
The Fossil Reptilia of the Mesozoic Formations, Part I, by Prof. Owen, 2 plates. 

( The Post-Tertiary Entomostraca, by Mr. G. S. Brady, Rev. H. W. Crosskey, and Mr. 
| D. Robertson, 16 plates. 

1874 4 The Carboniferous Entomostraca, Part I (Cypridinide), by Prof. T. Rupert Jones 
| and Messrs. J. W. Kirkby and G. 8S. Brady, 5 plates. 
The Fossil Trigoniz, No. II, by Dr. Lycett, 10 plates. 

The Flora of the Carboniferous Strata, Part 1V, by Mr. E. W. Binney, 6 plates. 
1875 The Fossil Echinodermata, Cretaceous, Vol. I, Part VII, by Dr. Wright, 10 plates. 

The Fossil Trigoniz, No. III, by Dr. Lycett, 8 plates. 
The Fossil Reptilia of the Mesozoic Formations, Part II, by Prof. Owen, 20 plates. 

(The Carboniferous and Permian Foraminifera (the genus Fusulina excepted), by Mr. 
| H. B. Brady, 12 plates. 

1876 J Supplement to the Fossil Brachiopoda, Vol. IV, Part II, No. 1 (Jurassic and Triassic), 
by Mr. Davidson, 8 plates. 

| Supplement to the Reptilia of the Wealden (Poikilopleuron and Chondrosteosaurus), 
No. VII, by Prof. Owen, 6 plates. 

( Supplement to the Eocene Mollusca (Bivalves), by Mr. S. V. Wood, 2 plates. 
| The Fossil Trigonix, No. LV, by Dr. Lycett, 13 plates. 

1877 4 The Eocene Mollusca (Univalves), Part [V, by Mr. 8. V. Wood, 1 plate. 
erg | The Carboniferous Ganoid Fishes, Part I (Paleoniscide), by Dr. Traquair, 7 plates. . 

| The Fossil Reptilia of the Mesozoic Formations, Part III, by Prof. Owen, 2 plates. 
L The Fossil Elephants (E. antiquus), Part I, by Prof. Leith Adams, 5 plates. 

( The Fossil Echinodermata, Cretaceous, Vol. I, Part VIII, by Dr. Wright, 8 plates. 
Index and Title Page to the Fossil Echinodermata, Oolitic, Vol. I (Echinoidea), by Dr. 

Wright. 
The Fossil Merostomata, Part V (Neolimulus, &c.), by Dr. H. Woodward, 6 plates. 

| Supplement to the Fossil Brachiopoda, Vol. LV, Part II, No. 2 (Jurassic and Triassic), 
1878 3 by Mr. Davidson, 13 plates. 

‘© | The Lias Ammonites, Part I, by Dr. Wright, 8 plates. 
The Sirenoid and Crossopterygian Ganoids, Part I, by Prof. Miall, 6 plates. 
Supplement to the Reptilia of the Wealden (Goniopholis, Petrosuchus, and Sucho- 

| saurus), No. VIII, by Prof. Owen, 6 plates. 
( The Pleistocene Mammalia, Part A (Preliminary Treatise), by Prof. Boyd Dawkins. 

* These Volumes are issued in two forms of binding: first, with all the Monographs stitched together and enclosed in 
one cover; secondly, with each of the Monographs separate, and the whole of the separate parts placed in an envelope. 
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The Eocene Flora, Vol. I, Part I, by Mr. J. S. Gardner and Baron Ettingshausen, 5 plates. 
liSecond Supplement to the Crag Mollusca (Univalves and Bivalves), by Mr. 8. V. Wood, 

6 plates. 
Vol. XXXIII.* Issued for the | The Fossil! xi ponies No. V (Conclusion), by Dr. Lycett, 1 plate. 

Year 1879 ) The Lias Ammonites, Part II, by Dr. Wright, 10 plates. 
| Supplement to the Reptilia of the Wealden (Goniopholis, Brachydectes, Nannosuchus, 

Theriosuchus, and Nuthetes), No. [X, by Prof. Owen, 4 plates. 
L The Fossil Elephants (E. primigenius), Part II, by Prof. Leith Adams, 10 plates. 

( The Eocene Flora, Vol. I, Part II, by Mr. J. S. Gardner and Baron Ettingshausen, 
| 6 plates. 
| The Possil Foliwodermatal Oolitic, Vol. II, Part III (Asteroidea and Ophiuroidea), 

by Dr. Wright, 3 plates. 
Ne. poy 1 supplement to the Fossil Brachiopoda, Vol. 1V, Part III (Permian and Carboniferous), 

by Mr. Davidson, 8 plates. 
| The Lias Ammonites, Part III, by Dr. Wright, 22 plates. 
| The Reptilia of the London Clay, Vol. II, Part I (Chelone) by Prof. Owen, 2 plates. 

( The Fossil Echinodermata, Cretaceous, Vol. I, Part IX, by Dr. Wright, 6 plates. 
Supplement to the Fossil Brachiopoda, Vol. IV, Part [IV (Devonian and Silurian, 

from Budleigh-Salterton Pebble Bed), by M1. Davidson, 5 plates. 
The Fossil Trigonie (Supplement No. 1), by Dr. Lycett. 

2p EE » 18815 The Lias Ammonites, Part IV, by Dr. Wright, 10 plates. 
The Reptilia of the Liassic Formations, Part III (Conclusion), by Prof. Owen, 13 plates. 
The Fossil Elephants (E. primigenius and E. meridionalis), Part III (Conelusion), 
L by Prof. Leith Adams, 13 plates. 

( The Eocene Flora, Vol. I, Part III (Conclusion), by Mr. J. S. Gardner and Baron 
Ettingshausen, 2 plates. 

Third Supplement to the Crag Mollusca, by the late Mr. 8. V. Wood, 1 plate. 
XXXVI* 1882 4 The Fossil Echinodermata, Cret., Vol. I, Part X (Conclusion), by Dr. Wright, 5 plates. 

se ; oe Supplement to the Fossil Brachiopoda, Vol. 1V, Part V (Conclusion), by Dr. Davidson. 
Do., Vol. V, Part I (Devonian and Silurian), by Dr. Davidson, 7 plates. 

The Lias Ammonites, Part V, by Dr. Wright, 22 plates. 

( The Eocene Flora, Vol. II, Part I, by Mr. J. 8. Gardner, 9 plates. 
The Trilobites of the Silurian, Devonian, &c., Formations, Part V (Conclusion), by the 

late Mr. J. W. Salter. 
| The Carboniferous Trilobites, Part I, by Dr. H. Woodward, 6 plates. 

Dee Sie my Ties) Supplement to the Fossil Brachiopoda, Vol. V, Part IL (Silurian), by Dr. Davidson, 
0 plates. 

The Fossil Trigoniz (Supplement No. 2), by the late Dr. Lycett, 4 plates. 
(The Lias Ammonites, Part VI, by Dr. Wright, 8 plates. 

f The Kocene Flora, Vol. II, Part II, by Mr. J. S. Gardner, 11 plates. 
The Carboniferous Entomostraca, Part I, No. 2 (Conclusion), by Prof. T. Rupert Jones, 

Mr. J. W. Kirkby, and Prof. G. 8. Brady, 2 plates. 
» XXX VIII* » 18844 The Carboniferous Trilobites, Part II, by Dr. H. Woodward, 4 plates. 

| Supplement to the Fossil Brachiopoda, Vol. V, Part IIL (Conclusion), by Dr. Davidson, 
4 plates. 

U'The Lias Ammonites, Part VII, by Dr. Wright, 10 plates. 

{ The Eocene Flora, Vol. II, Part III (Conclusion), by Mr. J. S. Gardner, 7 plates. 
| The Stromatoporoids, Part I, by Prof. Alleyne Nicholson, 11 plates. 

»» XXXIX.* » 18855 The Fossil Brachiopoda (Bibliography), Vol. VI (Conclusion), by the late Dr. Davidson 
and Mr. W. H. Dalton. 

The Lias Ammonites, Part VIII (Conclusion), by the late Dr. Wright, 1 plate 

( The OPE De OeY and Histology of Stigmaria Ficoides, by Prof. W. C. Williamson, 
5 plates. 

The Fossil Sponges, Part I, by Dr. G. J. Hinde, 8 plates. 
» XL* » 1886.4 The Jurassic Gasteropoda, Part I, No. 1, by Mr. W. H. Hudleston. 

The Inferior Oolite Ammonites, Part I, by Mr. S. S. Buckman, 6 plates. 
The Pleistocene Mammalia, Part VI, by Prof. Boyd Dawkins, 7 plates. 

The Fossil Sponges, Part II, by Dr. G. J. Hinde, 1 plate. 
, XLL* 1887 The Palwozoic Phyllopoda, Part I, by Prof. T. R. Jones and Dr. Woodward, 12 plates. 

The Jurassic Gasteropoda, Part I, No. 2, by Mr. W. H. Hudleston, 6 plates. 
The Inferior Oolite Ammonites, Part II, by Mv. 8. S. Buckman, 8 plates. 

* These Volumes are issued in two forms of binding : first, with all the Monographs stitched together and enclosed in one cover; secondly, with each of the Monographs separate, and the whole of the separate parts placed in an envelope. 
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The Stromatoporoids, Part II, by Prof. Alleyne Nicholson, 8 plates. 
The Tertiary Entomostraca (Supplement), by Prof. T. Rupert Jones and Mr. C. D. 

Sherborn, 3 plates. 
The Jurassic Gasteropoda, Part I, No. 3, by Mr. W. H. Hudleston, 5 plates. 
The Inferior Oolite Ammonites, Part III, by Mr. 8. S. Buckman, 10 plates. 

4 plates. 
Year 1888 | The Devonian Fauna of the South of England, Part I, by the Rev. G. F. Whidborne, 

Title-pages to the Monographs on the Reptilia of the Wealden and Purbeck (Supple- 
H ments), Kimmeridge Clay, and Mesozoic Formations, and on the Cetacea of 
L the Red Crag. 

( The Cretaceous Entomostraca (Supplement), by Prof. T. Rupert Jones and Dr. G. J. 
Hinde, 4 plates. 

1889 4 The Jurassic Gasteropoda, Part I, No. 4, by Mr. W. H. Hudleston, 5 plates. 
| The Inferior Oolite Ammonites, Part IV, by Mr. 8.8. Buckman, 13 plates. 
| The Devonian Fauna of the South of England, Part II, by the Rev. G. F. Whidborne. 
ig 12 plates. 

( The Stromatoporoids, Part III, by Prof. Alleyne Nichoison, 6 plates. 
| The Fossil Echinodermata, Cretaceous, Vol. II, Part I (Asteroidea), by Mr. W. Perey 
| Sladen, 8 plates. 

1890 { The Inferior Oolite Ammonites, Part V, by Mr. 8. S. Buckman, 8 plates. 
The Devonian Fauna of the South of England, Part III, by the Rev. G. F. Whidborne, 

9 plates. 
 Title-pages to the Supplement to the Fossil Corals, by Prof. Duncan. 

( The Jurassic Gasteropoda, Part I, No. 5, by Mr. W. H. Hudleston, 4 plates 
| The Inferior Oolite Ammonites, Part VI, by Mr. S. S. Buckman, 12 plates. 

1891 { The Devonian Fauna of the South of England, Part IV (Conclusion of Vol. 1), 
| 7 plates. 
iL 3 a Vol. II, Part I, by the Rev. G. F. Whidborne, 5 plates. 

( The Stromatoporoids, Part IV (Conclusion), by Prof. Alleyne Nicholson, 4 plates. 
| The Paleozoic Phyllopoda, Part II, by Prof. Tl. R. Jones and Dr. Woodward, 5 plates. 
The Jurassic Gasteropoda, Part I, No. 6, by Mr. W. H. Hudleston, 6 plates, 
The Inferior Oolite Ammonites, Part VII, by Mr. 8. 8. Buckman, 20 plates. 
The Devonian Fauna of the South of England, Vol. II, Part II, by the Rev. G. F. 

Whidborne, 5 plates. 

The Fossil Sponges, Part III, by Dr. G. J. Hinde, 10 plates. 
The Fossil Echinodermata, Cretaceous, Vol. II, Part Il (Asteroidea), by Mr. W. Perey 

Sladen, 8 plates. 
The Inferior Oolite Ammonites, Part VIII, by Mr. 8. S. Buckman, 16 plates. 
The Devonian Fauna of the South of England, Vol. II, Part ILI, by the Rev. G. F. 

Whidborne, 7 plates. 

1892 

1893 

Carbonicola, Anthracomya, and Naiadites, Part I, by Dr. W. Hind, 11 plates. 
The Inferior Oolite Ammonites, Part 1X, by Mr. 8. 5. Buckman, 11 plates. 
The Fishes of the Old Red Sandstone, Part II, No. 1, by Dr. R. H. Traquair, 4 plates. 

The Crag Foraminifera, Part II, by Prof. T. R. Jones, 3 plates. 

The Jurassic Gasteropoda, Part I, No. 8, by Mr. W. H. Hudleston, 8 plates. 
Carbonicola, Anthracomya, and Naiadites, Part II, by Dr. W. Hind, 9 plates. 

| The Devonian Fauna of the South of England, Vol. I], Part 1V, by the Rey. G. F. 
KL Whidborne, 7 plates. 

The Crag Foraminifera, Part II, by Prof. T. R. Jones. _ 
The Jurassic Gasteropoda, Part I, No. 9 (Conclusion), by Mr. W. H. Hudleston, 

| 

L 

r 

! 
L 

The Jurassic Gasteropoda, Part I, No. 7, by Mr. W. H. Hudleston, 6 plates. 

1894 | 

( 
| 
4 1895 

4 plates. 
.., } Carbonicola, Anthracomya, and Naiadites, Part III (Conclusion\, by Dr. W. Hind, 

1896 1 plate. 
The Carboniferous Lamellibranchiata, Part I, by Dr. W. Hind, 4 plates. 
The Devonian Fauna of the South of England, Vol. III, Part 1, by the Rev. G. F. 

Whidborne, 16 plates. 
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( The Crag Foraminifera, Part IV (Conclusion), by Prof. T. R. Jones. 
| The Carboniferous Lamellibranchiata, Part Il, by Dr. W. Hind, 13 plates. 

Vol. L1* Issued sontae 4 The Carboniferous Cephalopoda of Ireland, Part I, by Dr. A. H. Foord, 7 plates. 
Year 132% | The Devonian Fauna of the South of England, Vol. III, Part II, by the Rev. G. F. 

L Whidborne, 5 plates. 

The Palzozoie Phyllopoda, Part III, by Prof. T. R. Jones and Dr. Woodward, 8 plates. 
The Carboniferous Lamellibranchiata, Part III, by Dr. W. Hind, 10 plates. 

LIL* 1898 The Inferior Oolite Ammonites, Part X, by Mr. S. 8. Buckman, 4 plates. 
” : e Sey 4 The Carboniferous Cephalopoda of Ireland, Part II, by Dr. A. H. Foord, 10 plates. 

The Devonian Fauna of the South of England, Vol. III, Part II, by the Rev. G. F. 
Whidborne, 17 plates. 

(The Paleozoic Phyllopoda, Part IV (Conclusion), by Prof. T. R. Jones and 
| Dr. Woodward, 6 plates. 

,, LITL* . 1899 4 The Cretaceous Lamellibranchia, Part I, by Mr. H. Woods, 14 plates. 
| The Carboniferous Lamellibranchiata, Part IV, by Dr. W. Hind, 14 plates. 
(The Inferior Oolite Ammonites, Part XI, by Mr. S. 8. Buckman, 10 plates. 

( The Cretaceous Lamellibranchia, Part II, by Mr. H. Woods, 5 plates. 
! The Carboniferous Lamellibranchiata, Part V, by Dr. W. Hind, 15 plates. 

LIv.* 1900 | The Carboniferous Cephalopoda of Ireland, Part III, by Dr. A H. Foord, 15 plates. 
Pi Me » 4 The British Pleistocene Mammalia, Title-page for Vol. I, by Messrs. Dawkins and 

| Sanford. 
| The Structure of Carboniferous Plants, Title-page, by Mr. E. W. Binney. 

The Cretaceous Lamellibranchia, Part III, by Mr. H. Woods, 7 plates. 
The Carboniferous Lamellibranchiata, Vol. II, Part I, by Dr. W. Hind, 6 plates, 

Title-page and Index for Vol. I. 
The Carboniferous Cephalopoda of Ireland, Part IV, by Dr. A. H. Foord, 7 plates. 
British Graptolites, Part I, by Miss Elles and Miss Wood, edited by Prof. Lapworth, 

4 plates. 
| Ganoid Fighes of British Carboniferous Formations—Paleoniscide, Part I, No. 2, 

by Dr. Ramsay H, Traquair, 11 plates. 

» LV.* ee isote 
| 
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DREISSENSIA. 113 

to Septifer tegulatus, are regarded by him as probably identical with Sowerby’s 

species. I believe that view is probably correct, but without a larger series of 

specimens it is difficult to speak with confidence on the subject. The Aachen form 

is smaller and more variable in outline than the English species. I am indebted to 

Professor Holzapfel for the loan of several specimens. 

M. subareuatus, Meek and Hayden, from the Fox Hills group, is considered by 

Meek! to be near M. lanccolatus, but is only known from an internal cast. 

Although it is possible for small fluviatile Lamellibranchs to be carried out to 

sea by currents and become entombed in marine deposits, such does not appear to 

have .been the case with the species we are now considering, because (1) all the 

associated fossils are marine ; (2) the lithological evidence is not in favour of the 

strata having been deposited near a shore-line ; (3) the species occurs at several 

horizons and in more or less widely separated localities ; and (4) some specimens 

have the two valves still united. 

If, then, this species be truly marine, it might be urged that it is unlikely to 

belong to the genus Dreissensia, which at the present day is found in brackish and 

fresh waters only. That it does not belong to the genus Septifer is shown by the 

entire absence of radial sculpture, which characterises all the known species of that 

genus; in this feature, and also in the form of the shell, it agrees with living 

species of Dreissensia, differing only in the very young stages when (as shown by 

erowth-lines on adult specimens) the shell was rather more elongate pro- 

portionately. 

We have therefore apparently only two views to choose from concerning the 

generic position of the species here described as Dreissensia lanceolata :—(i) That 

it is an early marine form of Dreissensia ; or (11) that, although possessing the 

characters of Dreissensia, yet it has no direct genetic connection with that genus, 

but is an instance of heterogenetic homceomorphy. If the latter view be taken, 

then this species must be regarded as the type of anew genus. The former view 

seems more likely to be correct, unless it can be shown that the Tertiary Dreissensix 

have no connection with this species, but have descended from some other generic 

type. 

That Dreissensia may have been marine at no very remote geological period 

seems possible from the fact that living forms occur in the brackish waters of the 

Aralo-Caspian area, etc.; that it probably was marine is supported by a study 

of its development,’ which differs from that of other fresh-water Lamellbranchs, 

and agrees closely with that of certain marine forms. It is further noteworthy 

1 “Tnvert. Cret. and Tert. Foss. Missouri” (‘U.S, Geol. Surv. Territ.,’ vol. ix, 1876), p. 69, 

pl. xxxviii, fig. 2. 

2 A detailed account of the development of Dreissensia polymorpha, with a full bibliography, has 

been recently given by J. Meisenheimer, ‘ Zeitschr. fiir wissensch. Zool.,’ vol, Ixix (1901), pp. 1—137, 

pls. i—xiil. 
15 



114 CRETACEOUS LAMELLIBRANCHIA. 

that whilst a number of living genera of fresh-water mollusks occur in pre-Tertiary 

rocks, Dreissensia has not yet been found associated with them.' 

Remarks.—Four examples from the Blackdown Greensand were described 

by Sowerby as distinct species under the names edentulus, lancevlatus, tridens, 

prelongus. Most later authors (d’Orbigny, Forbes, Bronn, Pictet and Renevier, 

Pictet and Campiche, Briart and Cornet, Stoliczka, Whiteaves, etc.) have considered 

these forms to be inseparable, and have united them under the name lanceolatus, 

but that view was not shared by Morris. An examination of all the available 

specimens leads me to agree with the opinion generally held. 

In 1850 d’Orbigny regarded the Lower Cretaceous examples as distinct from 

those found m the Blackdown Greensand, and named them Mytilus abruptus. 

Pictet and Campiche did not uphold this separation. The only difference that I can 

detect is that, on the average, the examples found in the earlier beds reach a larger 

size than those in the later. 

Types.—From the Blackdown Greensand: M. edentulus is im the British 

Museum; M, tridens and M. prelongus are in the Bristol Museum. I have not 

been able to trace the type of M. /anceolatus. 

Distribution. Perna-bed, Crackers, and Fitton’s Beds 32 and 45, of Atherfield. 

Perna-bed of Sandown. Atherfield Beds of East Shalford and Peasmarsh. 

Ferruginous Sands of Shanklin. Sandgate Beds of Parham Park. Blackdown 

Greensand (zones x and xv). Greensand of Haldon. Upper Greensand of 

Shaftesbury. 

Fanily—MODIOLOPSIDA, Fischer. 

Genus—Myoconcna, J. de OC. Sowerby, 1824. 

(Min. Conch., vol. v, p. 103, pl. cecelxvii.) 

Myoconcna cretacka, A. d’ Orbiqny, 1844. Plate XX, figs. 3 a, b. 

? 1832. Myritus stmpLex, A. Passy. Géol. de la Seine-inf¢r., p. 6 (expl. of plates), 

pl. xi, figs. 4, 5. (Non M. simplez, 

Defrance, 1824.) 

1 W. J. Sollas, “On the Origin of Fresh-water Faunas,” ‘Scient. Trans. Roy. Dublin Soe.,’ 

ser. 2, vol. iii (1884), p. 106; C. A. White, ‘Third Ann. Rep. U.S. Geol. Survey ’ (1883), p. 423. It 

has been suggested that Mytilus membranaceus, Dunker, from the North German Wealden of Obern- 

kirchen, Egestorf, Oesede, etc., and the Purbeck beds of Nienstedt and Linden, may belong to the 

Dreissensiide, but the characters of the interior of the shell are at present unknown; the same may 

be said of Mytilus Lyelli, Sowerby, from the English Purbeck and Wealden. See Dunker, ‘Mon. 

Norddeutsch. Weald.’ (1846), p. 25, pl. xi, f. 10, 11; C. Struckmann, ‘ Die Wealden-Bildungen von 

Hannover’ (1880), p. 68, pl. i, f. 11, 12; P. Oppenheim, ‘Zeitschr. der deutsch. geol. Gesellsch.,’ 

vol. xliii (1891), p. 944. 
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1844. Myoconcna cretacea, A. d’Orbigny. Pal. Franc. Terr. Crét, vol. iii, 

p. 260, pl. ecexxxy. 

® 1847. — — A. d’Archiac. Mém. Soc. géol. France, ser. 2, 

vol. ii, p. 307. 

1850. — — A. d’Orbigny. Prodr. de Pal., vol. ii, p. 165. 

1854. — — J. Morris. Cat. Brit. Foss., ed. 2, p. 214. 

1862. = == J. G. Chenu. Manuel de Conch., vol. ii, p. 155, 

fig. 766. 

1866. — — F. J. Pictet and G. Campiche. Moll. Foss. Terr. 

Crét. Ste. Croix (Matér. Pal. Suisse, ser. 4), 

p. 344. 

? 1868. = — EH. Hichwald. Wethza Rossica, vol. ii, p. 588, 

pl. xxii, fig. 10. 

Description.—Shell subtriangular, or more or less oblong, gradually increasing 

in height posteriorly. Anterior end blunt, rounded; posterior border rounded, 

somewhat oblique; ventral border nearly straight. Valves flattened, gradually 

compressed posteriorly, more sharply compressed towards the ventral margin. 

Ornamentation consists of slender, equidistant, slightly curving, radial ribs, 

which are absent near the dorsal margin ; the most dorsal rib is stronger than the 

others. The radial ribs are crossed regularly by numerous slender concentric ribs 

which are parallel to the growth-lines. 

Measuremeuts : 

Length . i : j - ' A : ; 274A mm. 

Height . ; ; ‘ ; : ; 2 ne OCr ee, 

Thickness . ; ; : : ‘ SDB 

Affinities —M. Requieniana, Mathéron,' is less expanded posteriorly, and more 

concave ventrally. 

Myoconcha, nu. sp., Miller,” may be an allied form, but is known only by internal 

moulds. 

Types.—From the Cenomanian of Saintes, Angouléme, Rouen, ete. 

Distribution.—Basement bed of Chalk Marl (zone of Schloenbachia varians) of 

Chard, Maiden Newton, and Evershot. Chloritic Marl of Maiden Bradley, Wool- 

combe, and Toller Fratrum.° 

! «Cat. Foss. Bouches-du-Rhéne’ (1842), p. 177, pl. xxviii, figs. 3, 4. D’Orbigny, ‘ Prodr. de 

Pal.,’ vol. ii (1850), p. 196. 

2 «Die Mollusk. d. Untersen. v. Braunschweig u. Ilsede” (‘ Abhandl. d. k. preuss. geol. Land.,’ 

n. F., pt. 25, 1898), p. 48, pl. vii, fig. 3. 

3 Casts of Myoconcha, from the Lower Greensand of Seend, are preserved in the Museum of 

Practical Geology, but the species cannot, at present, be determined. 
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Family—SPONDYLIDA, Gray. 

Genus—SpondyLus, Linneus, 1758. 

(‘ Syst. Nat.,’ ed. 10, p. 690.) 

Sronpytus Roemer, Deshayes, 1842. Plate XX, figs. 4 a—d. 

1841. Sponpyius xapratus, F. A. Romer (non Goldfuss). Die Verstein. d. nord- 

deutsch. Kreidegeb., p. 60. 

1842. = Latus, G. P. Deshayes (non Sowerby), in A. Leymerie. Mém. 

Soe. géol. de France, vol. v, 

pp. 10, 27, pl. vi, fig. 7. 

— — Roemenrt, Deshayes. Ibid., pp. 10, 27, pl. vi, figs. 8—10. 

1847, — — A. @Orbigny. Pal. Franc. Terr. Crét., vol. iii, p. 655, 

pl. ececli, figs. 1—6. 

1850. — —  @Orbigny. Prodr. de Pal., vol. ii, p. 83. 

1855. —_ —  G. Cotteau. Moll. Foss. de ’Yonne, p. 118. 

1861. — —  P. de Loriol. Anim. Invert. Foss. du Mt. Saléve, 

p. 107, pl. xiv, figs. 4, 5. 

1870. — — F.J. Pictet and G. Campiche. Foss. Terr. Crét. Ste. 

Croix (Matér. Pal. Suisse, ser. 5), pp. 256, 260. 

? 1871. — — W. A. Ooster. Pteropodenschicht Schweizer-Alpen 

(Protozoe Helvetica, 2), pp. 126, 

141, pl. xviii, figs. 8—10. 

1883. — — WW. Keeping. Foss., etce., Neoc. Upware and Brickhill, 

p. 113. 

1896. — — A. Wollemann. Zeitschr. d. deutsch. geol. Gesellsch., 

vol. xlvili, p. 834. 

1900. — —  Wollemann. Die Biv. u. Gastrop. d. deutsch. u. 

hollind. Neoc. (Abhandl. d. k. preuss. 

geo]. Land., n. F., pt. 31), p. 20. 

Description.—Shell oval in outline, the proportion of length to height variable, 

more or less oblique. Right valve flattened, with numerous radial ribs, usually 

faintly marked, and strong concentric lamelle. Left valve convex, with numerous 

shghtly unequal ribs, separated by grooves of the same width; the larger ribs 

occur at regular intervals, and bear spines mostly directed ventrally : between 

the larger ribs are two or three smaller ribs, either smooth or with small spines. 

Ears of both valves apparently smooth. 
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Measurements : 

Length . ; : : . 38 mm. 

Height , ‘ ; : f h : ; AO ots 

Thickness . F : F : ‘ ; ‘ Se Oe ae 

Affinities. —This species appears to be closely allied to S. gibbosus, VOrbigny, 

but the ribs are more spiny and rather coarser, and the valves less convex in pro- 

portion to their size. It seems to differ from S. striato-costatus, d’Orbigny, in 

having more numerous and more slender ribs. 

leemarks.—Deshayes’ figures of this species appear to represent worn specimens, 

and consequently do not show the real characters of the ornamentation. In the 

absence of other specimens from the locality of the types one is obliged to rely on 

the figures and descriptions by d’Orbigny as giving the specific characters of S. 

Roemert. 

This species appears to be very rare in England. The examples from Brickhill 

are rather water-worn, but the stumps of the spines remain on some of the ribs. 

Types.—F rom the Neocomian of Fouchéres, in the Ecole des Mines, Paris. 

Distribution.—Perna-bed of Atherfield. Lower Greensand of Brickhill.’ 

SPoNDYLUS GiBBosus, d’Orbigny, 1847. Plate XX, figs. 5, 6 a—c, 7 a—e,8 a, b, 

9 apo, LO, ie 

1847. Sponpyivus aisposus, A. d’Orbigny. Pal. Frang. Terr. Crét., vol. iii, 

p. 658, pl. cecclii, figs. 1—6. 

1850. — — @d Orbigny. Prodr. de Pal., vol. 11, p. 189. 

1853. — Brunnert, F'. J. Pictet and W. Roux. Moll. Foss. Grés verts 

de Genéve, p. 514, pl. xlvii, fig. 1 (? 2). 

1858. -- — F. J. Pictet and E. Renevier. Foss. Terr. Aptien 

(Matc¢r. Pal. Suisse, ser. 1), p. 136. 

1866, — aipposus, H. G. Seeley. Ann. Mag. Nat, Hist., ser. 3, vol. xvil, 

p. 177. 

1870. — — F. J. Pictet and G. Campiche. Foss. Terr. Crét. Ste. 

Croix (Matér. Pal. Suisse, ser. 5), 

p. 257, pl. clxxxii, figs, 1—4. 

1875. ae — A, J. Jukes-Browne. Quart, Journ. Geol. Soc., 

vol. xxxi, p. 297. 

— — DurempLEeANus? Jukes-Browne. Ibid., p. 297. 

— — — J. Phillips. Geol. Yorks., ed. 3, pt. 1, p. 245. 

1 Dianchora ? guttata, Sharpe, from the Lower Greensand of Faringdon, is probably a Spondylus, 

but I have not succeeded in finding the type or any other specimens. Sharpe, ‘ Quart. Journ. Geol. 

Soc.,’ vol. x (1853), p. 197, pl. vi, fig. 3. 
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Description.—Shell oval, oblique, higher than long. Right valve variable, 

flattened when attached by its entire surface, more convex when attached by a 

part only, the umbonal part sometimes much produced and talon-like. The 

attached part with concentric lamelle, the free part with many radial ribs without 

spines. 

Left valve moderately convex; umbo more or less produced; ribs numerous, 

unequal : the stronger occur at regular intervals, and are separated by two or three 

(rarely one only, or more than three) smaller ribs ; the stronger ribs bear numerous 

spiny processes, the smaller ribs are usually without spines.’ 

Measurements of left valve: 

(1) (2) (8) (4) (5) (6) (7) (8) (9) QO) (11) (12) (13) 

Length ey ol ol 30° 29°26 (25. 25 o-oo os Gsm: 

Height * 13635-34006 3 28-274 25223) 20123 220 19a 

(1—9) Cambridge Greensand. 

(10—13) Red Limestone, Hunstanton. 

Affinities. —For the relation of S. gibbosus to S. Roemeri see p. 117. 

In 8S. Dutempleanus the shell is less oblique than in S. gibbosus ; the spines on 

the left valve are generally more irregular and more nearly vertical than in the 

latter (judging from the figure of Pictet and Campiche). The stronger ribs which 

occur at regular intervals in S. giblosus are never so distinctly marked in NW. 

Dutempleanus. 

Remarks.—The specimens figured by d’Orbigny, as pointed out by Pictet and 

Campiche, are worn examples with the shell imperfect. The specimens found in 

the Cambridge Greensand vary considerably ; a gradual passage can be traced from 

forms in which the right valve is flat (fig. 9 b) to others in which it is much pro- 

duced and talon-lke (fig. 11); in the right valve the appearance of the surface 

depends largely on the amount of wearing the shell has undergone,—one specimen, 

in which the ribs appear almost equal and without spines, agrees perfectly with 

@Orbigny’s fig. 2; m most cases, however, the stronger ribs occurring at regular 

intervals are distinctly seen (fig. 6 a). Only the bases of the spimes remain ; they 

are generally regularly developed on the stronger ribs, but occasionally occur more 

irregularly (fig. 8 @). 

The specimens found in the Red Limestone of Hunstanton and Speeton are, on 

the average, smaller than those in the Cambridge Greensand, and the spines, 

probably owing to the hardness of the matrix and consequent difficulty of 

extraction, are usually wanting or indistinct, but one specimen in the British 

Museum shows them clearly. 

1 The specimen figured by Pictet and Campiche shows spines on the small ribs. The general 

absence of small spines on our specimens is probably due to the worn nature of the shell. 
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Pee ce ; a aad ; L'ypes.—D’Orbigny’s specimens came from the Albian of Novion and Machéro- 
ménil (Ardennes). 

Mstribution.—Cambridge Greensand (derived from the Gault), Cambridge. 
Red Limestone of Hunstanton and Speeton. 

SpoNDYLUS sTRIaTuS (Sowerby), 1815. Plate XXI, figs. 1 a, b, 2, 3 a, b, 4, 5. 

1815. Drancuora srriata, J. Sowerby. Min. Conch., vol. i, p- 183, pl. lxxx, fig. 1. 

1819. —_ — Defrance. Dict. Scien. nat., vol. xii, p. 161, 

pl. Ixxviii, fig. 1. 

1833. Sponpyuus striatus, A. Goldfuss. Petref. Germ., vol. ii, p- 98, pl. evi, 

fig. 5. 

1829-40. Drancnora striata, F. EL. Guérin-Méneville. Icon. du Régne Anim. 

Moll., p. 42, pl. xxv, fig. 4. 

1837. Sponpy.us striatus, H. G. Bronn. Lethea Geog., p. 687 (ed. 3, pt. 5, 

p. 283), pl. xxxu, fig. 4. 

1840. — — H. B. Geinitz. Char. d. Schicht. u. Petref. des 

sachsisch. Kreidegeb., pt. 2, p. 58. 

1841. a — F. A. Romer. Die Verstein. d. nord-deutsch. 

Kreidegeb., p. 59. 

? 1846. — — A. H. Reuss. Die Verstein. d. bbhm. Kreideformat., 

pt. 2, p. 37, pl. xl, figs. 5, 10, 11. 

1847, — caPILLAtTus, A. d’Archiac. Mém. Soc. géol. de France, ser. 2, 

vol. ii, p. 311, pl. xvii, fig. 1. 

— — striatus, A. d’Orbigny. Pal. Frang. Terr. Crét., vol. iii, p. 660, 

pl. ececliii. 

? 1850. = — ?, &. Kner. Kreidemerg. von Lemberg, ete. 

(Haidinger’s Naturwiss. Abhandl., 

vol. ili, pt. 2), p. 30. 

> — _ — ?, A. Alth. Geogn.-pal. Beschreib. Umgeb. von 

Lemberg (Haidinger’s Naturwiss. 

Abhandl., vol. imi, pt. 2), p. 251. 

= — — A. dad Orbigny. Prodr. de Pal., vol. ii, p. 170. 

— —_ — H. B. Geinitz. Das Quadersandst. oder Kreidegeb, 

in Deutschland, p. 194. 

— — CAPILLATUS, Geinitz. Ibid., p. 194, pl. xi, figs. 2, 3. 

? 1852. — striatus ?, R. Kner. Denkschr. d. k. Akad. d. Wissensch. 

Wien. Math.-nat. Classe, vol. iii, 

pt. 1, p. 318, pl. xvii, fig. 8. 

1854. — — J. Morris. Cat. Brit. Foss., ed. 2, p. 182. 

1858. — — J. A, Eudes-Deslongchamps. Mém. Soc. Linn. de 

Normand, vol. xi, p. 134, pl. xx, figs. 24—26. 

? 1866. — — K. A, Zittel. Die Biv. der Gosaugeb. (Denkschr. d. 

k. Akad. d. Wissensch. Math.-nat. Classe, vol. xxv), 

p. 118 (p. 42 of reprint), pl. xviii, fig. 7b, ¢ (? fig. 7a). 



120 CRETACEOUS LAMELLIBRANCHIA. 

? 1868. Spronpyxtus striatus, H. Hichwald. Lethea Rossica, vol. ii, _p, 422. 

1870. _ — FJ. Pictet and G. Campiche. Foss. Terr. Orét. Ste. 

Croix (Mater. Pal. Suisse, ser. 5), p. 261]. 

1872. — —  H. B. Geinitz. Das Elbthalgeb. in Sachsen (Pale- 

ontographica, vol. xx), pt. 1, 

p. 186, pl. xlii, figs. 1—3. 

Pelsidide — — A. Fritsch. Stud. im Gebiete der béhm. Kreidef. : II, 

Die Weissenberg. u. Malnitz. Schicht., p. 138. 

1878. — — G. Behrens. Zeitschr. d. deutsch. geol. Gesellsch., 

vol. xxx, p. 259. 

1898. — —- R. Michael. Ibid., vol. xlv, p. 237. 

1895. — — E. Tiessen. Ibid., vol. xlvu, p. 475. 

1897. -- — R. Leonhard. Die Kreidef. in Oberschles. (Palzon- 

tographica, vol. xliv), p. 50. 

Non 1822. Popopsis striata, A. Brongniart. Descript. géol. des Envir. de Paris. In 

Cuvier, Ossem. foss., ed. 2, vol. ii, 

pp. 319, 604, pl. v, fig. 3. 

— 1870. Sponpyuus striatus, F. Rimer. Geol. von. Oberschles., p. 315, pl. xxxvii, 

figs. 3, 4. 

Description—Shell large, obliquely ovate, high; anterior and ventral margins 

regularly rounded; posterior margin slightly concave or nearly straight. 

Right valve usually more inflated than the left, and generally attached by the 

larger part of its surface ; free part with radial ribs, separated by shallow grooves, 

and crossed by numerous very fine concentric lamelle. 

Left valve moderately convex, umbonal part prominent and produced; surface 

sometimes undulating; ribs numerous, equal, smooth, flattened, separated by deep 

grooves except on the later formed parts of the valve, where the grooves become 

shallow and the ribs less distinct. The grooves and ribs are crossed by concentric 

lamellz, hike those on the right valve. Ears smooth except for growth-lines. 

Measurements of left valve : 
(1) (2) (3) (4) 

Length ; : 56 52 50 40 mim. 

Height 77 65 58 48 ,, 

(1—4) from Warminster. 

Affinities.—For the relation of this species to 8. latus, Sowerby, see p. 123. 

S. hystriz, @Orbigny (? Goldfuss) is distinguished from this species by the left 

valve being less convex, the umbo less produced, the narrower and more widely 

separated ribs, and the spines on the earlier part of the valve. 

S. capillatus, @’Archiac, from the Tourtia of Tournay, has been regarded by 

Geinitz, d’Orbigny, and other authors as a synonym of SN. striatus ; specimens 
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which I have obtained from Tournay agree perfectly with the English examples, 

but the example figured by d’Archiac appears to differ in having the umbo of the 

left valve less produced. 

S. subcostulatus, Stoliczka,' appears to be a closely allied form, and was indeed 

regarded by Geinitz as identical with S. striatus. 

S. complanatus, d’Orbigny, is imperfectly known, but may be closely allied to, 

or identical with, S. striatus ; it is recorded by Morris from the Lower Greensand 

of Folkestone. 

Remarks. This species is known chiefly from specimens found at Warminster. 

An example from that locality in Mr. J. F. Walker’s collection shows the interior 

of the right valve. The size of the attached surface varies considerably in different 

specimens. 

Specimens showing the interiors of fixed valves, resembling S. gibbosus and 

S. latus, occur in the Blackdown Greensand and the Gault of Folkestone, but J am 

unable to determine the species without more specimens. 

Type-——From Chute Farm, Warminster, in the British Museum. 

Distribution.—Lower Greensand of Faringdon. Rye Hill Sand of Warminster. 

Upper Greensand, Longleat. Cenomanian Sandstone of Wilmington. Base of 

Chalk Marl of Maiden Newton. Cenomanian (Bed 11) of Branscombe. 

SPONDYLUS LATUS (Sowerby), 1815. Plate XXII, figs. la, b, 2a, b, 3, 4a, b, 5—7, 

8 a—c, 9, 104, b. 

1815. Dzrancuora ata, J. Sowerby. Min. Conch., vol. i, p. 184, pl. lxxx, fig. 2. 

1822. = — G. Mantell. Foss. 8. Downs, p. 205, pl. xxvi, fig. 21. 

— — oBsLiqua, Mantell. Ibid., p. 206, pls. xxv, fig. 1; xxvi, fig. 12. 

1836. SponpyLus LINEATUS, A. Goldfuss. Petref. Germ., vol. ii, p. 97, pl. evi, 

fig. 3. 

1839. — — H. B. Geinitz. Char. d. Schicht. u. Petref. des 

siichs. Kreidegeb., pt. 1, p. 25, 

pl. xx, fig. 39. 

1841. — _— F. A. Rimer. Die Verstein. des nord-deutsch. 

Kreidegeb., p. 59. 

— — Latus, Romer. Ibid., p. 59. 

P — — OBLIQUUS, Rimer. Ibid., p. 60. 

1842. — Latus, H. B. Geinitz. Char. d. Schicht. u. Petref. des siichs.- 

bohm. Kreidegeb., pt. 3, p. 82. 

1 «Paleontologia Indica,” ‘Cret. Fauna 8. India,’ vol. iii (1871), p. 449, pl. xxviii, fig. 8 ; pl. xxxiv, 

fig. 2. 

16 
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? 1847. 

1850. 

1854. 
2 == 

? 1868. 

. ? 1869. 

1870. 

1882. 

? 1885. 
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SPONDYLUS OBLIQUUS, Geinitz. Char. d. Schicht. u. Petref. des sachs.- 

béhm. Kreidegeb., pt. 3, p. 82. 

(DiancHora) opiiquus, A. H. Reuss. Die Verstein. d. bohm. 

Kreideformat., pt. 2, p. 36, pl. xl, fig. 4. 

Ibid., p. 36, pl. xl, figs. 7—9. 

Petref. der Aachen. 

Kreidef., pt. 1, p. 34. 

Das Quadersandst. oder Kreidegeb. 

in Deutschl., p. 194 (partim). 

Tbid., p. 194 (partim). 

Prodr. de Pal., vol. ii, p. 254. 

Larus, J. de C. Sowerby, in F. Dizon. Geol. Sussex, p. 356 

(p. 386, ed. 2), pl. xxviii, figs. 30, 31. 

Geogn.-pal. Beschreib. von Lemberg 

(Haidinger’s Naturwiss. Abhandl., 

vol. iii, pt. 2), p. 250. 

Cat. Brit. Foss., ed. 2, p. 182. 

osLiguus, Morris. Ibid., p. 182. 

LINEATUS, EH. Hichwald. Lethzxa Rossica, vol. u, p. 421. 

— E. Favre. Moll. Foss. de la Craie des Envir. de 

Lemberg, p. 158. 

Geol. von Oberschles., p. 315, pl. xxxvii, 

figs. 3, 4. 

Das Elbthalgeb. in Sachsen (Paleon- 

tographica, vol. xx), pt. 1, p. 187, 

pl. xlu, figs. 4—6; pt. 2, p. 32, 

pl. viii, figs. 18—21. 

— A. Fritsch. Stud. im Gebiete der bihm. Kreideformat. 

II, Die Weissenberg. u. Malnitz. Schicht., p. 139. 

HQuicostatTus, R. Etheridge, in W. H. Penning and A. J. 

Jukes-Browne. Geol. Cambridge (Mem. Geol. 

Survey), p. 145, pl ii, fig. 5. 

Zeitschr. d. deutsch. geol. Gesellsch., 

vol. xxxiv, p. 262. 

Spondylus-art. i Sveriges Kritsyst. 

(Sver. Geol. Undersdk., ser. C, 

No. 69), p. 12,-pl. ii, fig. 28. 

LAtus, A. Fritsch. Stud. im Gebiete' der bohm. Kreidef. IV, 

Die Teplitz. Schicht., p. 86, fig. 82. 

Senon. von Kénigslutter (Pale- 

ont. Abhandl., vol. iv), p. 39. 

Latus, EH. Holzapfel. Die Mollusk. d. Kreide. 

(Paleontographica, vol. xxxv), p. 

244, pl. xxvii, figs. 11, 14. 

—  E. Stolley. Die Kreide Schleswig-Holsteins (Mitth. a. 

d. Min. Institut der Univ. Kiel, vol. i), p. 236. 

— RR. Leonhard. Die Kreidef. in Oberschles. (Palonto- 

eraphica, vol. xliv), p. 50. 

Quart. Journ. Geol. Soe., vol. li, p. 387. 

— LINEATUS, Reuss. 

— — J. Miller. 

LINEATUS, H. B. Geinitz. 

OBLIQUUS, Geinitz. 

LINEATUS, A. d’Orbigny. 

A. Alth. LINEATUS, 

Latus, J. Morris. 

stTRIATUS, F. Roimer. 

Latus, H. B. Geinitz. 

Latus, H. Schrider. 

ef. natus, B. Lundgren. 

ef. LiInEATUS, O. Griepenkerl. 

Aachen. 

— H. Woods. 
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Non 1842. Sponpyius tatus, A. Leymerie. Mém. Soc. géol. de France, vol. v, p. 10, 

pl. vi, fig. 10. 

Description.—Shell oval, rounded, more or less oblique, but sometimes nearly 

equilateral, of moderate size or small, height and length nearly equal. Right valve 

usually attached by its entire surface, and bearing concentric spiny lamelle ; when 

part of the valve is not attached it is ornamented with numerous radial ribs; the 

whole of the interior also shows numerous small radial ribs. 

Left valve inflated, sometimes with undulating surface; growth-lines few and 

not strongly marked; the radial ribs are numerous, small, regular, flattened or 

rounded, without spines, and of equal size, except when new ribs are occasionally 

introduced ; the ribs are separated by grooves of the same or less width, and in 

these are seen very faintly marked transverse ribs, which sometimes pass on to the 

radial ribs. Umbo small, pomted. Near the umbo some of the radial ribs, at 

regular intervals, are stronger than the others, and bear short spiny processes. 

Ears smooth. 

Measurements : 

(4) (2) (3) (5) () (7) (8) (9) (0) 

Length 25. D5 D423 ON 26eS4 40 4a. 2am 

Height 96 25 24 23 20 27 36-387 39 23 ,,; 

(1—4) zone of A. quadratus, Kast Harnham, Salisbury. 

(5) a3 West Harnham, Salisbury. 

(6, 7) zone of M. cor-anguinum, Gravesend. 

(8, 9) zone of H. subglobosus, Cherry Hinton; (8) is the type of S. equicostatus, Kth. 

(10) Lower Chalk, Fulbourn Asylum. 

Affinities —The numerous smooth ribs serve to distinguish this species. S. 

striatus, Sowerby, from the Warminster Greensand, etc., is a much larger form, 

shorter in proportion to its height, and with the umbonal region more produced. 

The form from the Lower Chalk, described by Etheridge as S. 2quicostatus, 

cannot, I think, be separated from this species; the type (Pl. XXII, fig. 1) 

appears to differ somewhat from S. latus, but this is on account of its beg an old 

individual; other smaller examples found on the same horizon are inseparable 

from S. latus found in higher zones of the Chalk. The Lower Chalk forms are in 

several cases somewhat larger than any that I have seen in the Middle or Upper 

Chalk. Two specimens from the Chalk Marl of Dover and Folkestone probably 

belong to this species, but more examples are needed before a definite determination 

can be made. 

Types.—The type, from the Chalk of Lewes, and the specimen figured by 

Dixon, are in the British Museum. I have not seen the types of Dianchora obliqua, 

Mantell, which came from Lewes and Brighton; nor his figured specimen of S. 

latus. The type of S. equicostatus, Etheridge, is in the Woodwardian Museum. 
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Distribution : 

(i) Lower Chalk: Fulbourn Asylum. Zone of H. subglobosus of Shelford, 

Cherry Hinton, and cutting east of South Cave Station. 

(ii) Middle Chalk: Lewes. Melbourn Rock near Hitchin. Zone of R. Cuvieri 

of Dover. Zone of Terebratulina gracilis of Dowlands (near Rousdon), the 

Dorset coast, Dover, the Sussex coast, Whyteleaf (Warlingham), St. Giles’ Hill 

(Winchester), Hitchin, Worsted Lodge, and Mutlow Hill (Cambs). Zone of 

Holaster planus of Chapel Rock (Pinhay), Dover, the Sussex coast, Cheveley, and 

Linton. Chalk Rock (Reuwssianwm-zone) of Brixton, Winchester, Cuckhamsley, 

Thickthorn Hill, and Boxmoor. 

(iii) Upper Chalk: Zone of M. cor-testudinariwm of Dover, the Sussex coast, and 

Balsham. Zone of M. cor-anguinum of Thanet, St. Margaret’s, the Sussex coast, 

Charlton, Gravesend, Strood, Northfleet, and near Hitchin. Zone of Marsupites of 

Thanet and the Sussex coast. Zone of A. quadratus of Hensting Farm, Marwell 

Road, and Hensley Lane (all near Winchester), East and West Harnham (near 

Salisbury), and the Sussex coast. Zone of B. mucronata of the Dorset coast. 

SPONDYLUS SERRATUS, sp. nov. Plate XXI, figs. 6 a—c, 7 a—e. 

Description.—Shell rounded, outline rather irregular, shghtly imequilateral ; 

height and length nearly equal. 

Right valve flattened or slightly concave, with numerous parallel, concentric, 

and spiny laminge and faint radial ribs. 

Left valve moderately convex, except in small forms ; ornamented with numerous 

small ribs, which are of equal size except on the earlier parts of the shell, where 

new ribs are being introduced; all the ribs bear many small spines, placed regularly, 

but on the old parts of the shell the ribs may be nearly smooth. The grooves are 

broader than the ribs, moderately deep, and crossed by well-marked but somewhat 

irregular, transverse, thread-like ribs. Ears with four or five ribs. 

Measurements : 

(1) (2) (3) 
Length . : - 20 . 28 . 32 mm. 

Height . : 51S 5 ; - #23 : he aes 

(1) Upper Chalk ( Uintacrinus-bed), Devizes Road, Salisbury. 

(2) Upper Chalk, locality unknown. 

(3) Upper Chalk (Uintacrinus-bed), Newgate, Thanet. 

Affinities. —This is similar in form to S. latus, but is distinguished by the small 

and regular spines, and the broader grooves between the ribs. S. Royanus, 
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d’Orbigny,’ differs from this species in having stronger ribs at regular intervals, 

and in being proportionately higher. 

SN. asper, Goldfuss,’ is similar in form, but the spines are coarser, fewer, and 

less regular. 

S. occultus, Geinitz,’ is a very small (7 mm.) form, which may be closely related 

to S. serratus, but the ribs appear to be more unequal and to bear tubercles which 

are in contact, instead of spiny processes distinctly separated from one another. 

Remarks.—This is a very rare species; I have seen only five examples which 

could be definitely referred to it. 

Distribution.—Marsupites-zone (Uintacrinus-bed) of Devizes Road, near Salis- 

bury, and the Thanet coast. 

Sponpytus Durempieanus, @’Orbigny, 1847. Plate XXII, figs. lla, b, 12a, b, 13, 

14; Plate XXIII, figs. 1—5. 

1833. Drancuora spinosa, S. Woodward. Geol. Norfolk, p. 48, pl. v, fig. 24. 

1847. Sponpyitus Durempreanvs, A. d’Orbigny. Pal. Franc. Terr. Crét., vol. iti, 

p. 672, pl. cecelx, figs. 6—11. 

1850. — — os Prodr. de Pal., vol. ii, p. 254. 

1869. — _ E. Favre. Moll. Foss. de la Craie de Lemberg, 

p. 159, pl. xiii, figs. 14, 15. 

1870. —- — F. J. Pictet and G. Campiche. Foss. Terr. 

Crét. Ste. Croix (Matér. Pal. Suisse, 

ser. 5), p. 262. 

1887. “= Dutempiet, A. Peron. Hist. du Terr. de Craie (Bull. Soc. 

Sci. hist. et nat. de l’Yonne, ser. 3, 

vol. x11), p. 166. 

1889. — DurempLeaNvus, HE. Holzapfel. Die Mollusk. d. Aachen. 

Kreide. (Paleontographieca, vol. xxxv), 

p. 244, pl. xxvii, figs. 8—10. 

1891. — == J. Bohm. Die Kreidebild. des Fiirbergs, 

etc. (Paleontographica, vol. xxxviii), p. 88. 

1892. — — E. Stolley. Die Kreide Schleswig-Holsteins 

(Mitth. a. d. Min. Inst. Kiel, vol. i), p. 236. 

Non 1875. = — ?, A. J. Jukes-Browne. Quart. Journ. Geol. 

Soe., vol. xxxi, p. 297. 

Description.—Shell oval, slightly oblique, usually inflated, rounded ventrally, 

pointed and produced in the umbonal region. Right valve sometimes with greater, 

1 « Pal. Franc. Terr. Crét.,’ vol. iii (1847), p. 671, pl. ececlx, figs. 1—5. 

2 « Petref, Germ.,’ vol. ii (1836), p. 96, pl. evi, fig. 1. 

3 “Das Elbthalgeb. in Sachsen” (‘ Paleeontographica,’ vol. xx, pt. 1), p. 207, pl. xlvi, fig. 1. 

(N.B.—Enlarged about three times.) 
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sometimes less inflation than the left; the attached part bears concentric 

toothed lamella; the free surface has numerous regular, nearly equal radial ribs, 

separated by narrow grooves; in some cases the ribs carry short spines placed 

rather irregularly, and sometimes slender transverse ribs are seen. 

Left valve usually regularly convex, with numerous slightly unequal ribs, which 

are occasionally a little wavy. The ribs are separated by grooves, generally of 

greater, but sometimes of the same width. The spines on the ribs are hollow, 

usually short, sometimes perpendicular to the surface, sometimes sloping ventrally ; 

they may be developed rather irregularly, or larger spines may be borne on slightly 

stronger ribs at regular intervals; between these ribs are three or two slghtly 

smaller ribs, with sometimes smaller spmes. Faintly marked transverse ribs occur 

in the grooves, and sometimes extend on to the ribs. Hars smooth, except for 

erowth-lines. 

Measurements of left valve : 

GQ) (2) (3) (4) (5) (6) (7) (8) = (9) 
Length . 20 225 23 23 26 17 22 27 24mm. 

Height... 23° 25. 25 2607530) 19:5) 26) 3027 5; 

(1—5) zone of A. quadratus, East Harnham. 

(6—8) ” 7 West Harnham. 

(9) Chalk of Trimingham. 

Affinities. —S. Omalii, dArchiac,’ appears to be a more oblique form with 

fewer ribs. The form referred by d’Orbigny® to S. hystriz is larger than 

S. Dutempleanus, and has the spines confined to the neighbourhood of the umbo. 

Specimens from the Cenomanian of Devon and Orbiquet (Normandy) agree with 

the Turonian and Senonian examples, except that the ribs are a little more widely 

separated. Similar Cenomanian forms from St. Fargeau (Yonne) and St. Sauveur 

(Yonne) have also been referred to 8. Dutempleanus by @Orbigny and by Peron. 

S. fimbriatus, Goldfuss,’ is very similar to 8S. Dutempleanus ; judging from the 

figures alone, the only difference appears to be im the fewer spines on the 

ribs. 

A specimen, described and figured by Sowerby * as Lima? spinosa, is perhaps 

an example of S. Dutempleanus. I have not been able to find the original, and the 

locality is not stated. 

Remarks.—In the majority of specimens seen the spines have been more or less 

completely broken in the process of clearing away the matrix. Examples from 

1 «Mém. Soe. géol. de France,’ vol. ii (1847), p. 312, pl. xv, fig. 11. 

2 «Pal. Frang. Terr. Crét.,’ vol. iii (1847), pl. ceccliv, figs. 1—9. 

* « Petref. Germ.,’ vol. ii (1836), p. 97, pl. evi, fig. 2. A specimen was referred to this species by 

Dixon (‘ Geol. Sussex,’ p. 356, pl. xxviii, fig. 34). 

* F. Dixon, ‘ Geol. Sussex’ (1850), p. 347, pl. xxviii, fig. 33; p. 382 of ed. 2. 
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the Trimingham Chalk appear to have the spines placed more closely together 

than in other zones. The convexity of the valves varies considerably. The 

largest examples seen came from the B. mucronata zone of Norwich and Shering- 

ham. A few imperfect specimens obtained from the Chalk Marl of Folkestone 

probably belong to this species. 

Types.—From the Senonian of Epernay, St. Sauveur, and Auxon. 

Distribution—Cenomanian (Bed 11) of Maynard’s Cliff, Sidmouth. Zone 

of R. Cuvieri of the Sussex coast. Zone of Terebratulina gracilis of St. Giles’ 

Pit, near Winchester, and Dover. Zone of H. planus of Twyford Down, near 

Winchester, and Chapel Rock, Pinhay. Zone of M. cor-testudinarium of Dover. 

Zone of M. cor-anguinum of the Thanet coast, St. Margaret’s, and the Sussex 

coast. Uintacrinus-band of Kingsgate (Margate). Zone of Marsupites of the 

Thanet and Sussex coasts. Zone of Actinocamax quadratus of Hursley (Win- 

chester), Hast and West Harnham (Salisbury), and the Sussex coast. Zone of 

B. mucronata of Norwich, Sheringham, Clarendon (Salisbury), Ballard, and 

Studland. Chalk of Trimingham. 

SponpyLus sprnosus (Sowerby), 1814. Plate XXIII, figs. 6—11; Plate 

XXIV, figs. 1—7. 

1814. Puacrosroma sprnosa, J. Sowerby. Min. Conch., vol. i, p. 177, pl. Ixxviii, 

figs. 1—3. 

?1819. Sponpyuus popopsipEvs, Lamarck. Anim. sans Vert., vol. vi, p. 194. 

i PuiaGiostoma suLcaTa, Lamarck. Ibid., p. 161. 

1820. Prerrires acuteatus, EL. T. v. Schlotheim. Die Petrefactenkunde, p. 228. 

1822. Puacrosroma spinosa, G. Mantell. Foss. S. Downs, p. 203, pl. xxvi, 

fig. 10. 

_- — BRIGHTONIENSIS, G. Mantell. Ibid., p. 204, pl. xxv, fig. 15. 

— — spinosa, A. Brongniart. Descr. géol. des Envir. de Paris, 

pp. 251, 320, 600, pl. iv, fig. 2. 

1825. Pacuyros sprnosus, Defrance. Dict. Sciences uat., vol. xxxvii, p. 207, 

pl. lxxviii, fig. 2; pl. Ixxix, fig. 1. 

yee — striatus, Defrance. Ibid., p. 207. 

1827. Puacrostoma sprnosum, S. Nilsson. Petrif. Suecana, p. 25. 

1835. = — S. Woodward. Geol. Norfolk, p. 40, pl. v, fig. 25 

(? young). 

1836. Sponpyzivus sprnosus, A. Goldfuss. Petref. Germ., vol. ii, p. 99, pl. ev, 

fig. 5. 

== — pupticatus, A. Goldfuss. Ibid., vel. ii, p. 95, pl. ev, fig. 6. 

1837. Pxuacrosroma sprnosum, W. Hisinger. Lethea Suecica, p. 54, pl. xv, 

fio. 4. 

— Sponpy us spinosus, H. G. Bronn. Lethea Geog., p. 684 (ed. 2), p. 280 

(vol. ii, pt. 5, ed. 3), pl. xxxii, fig. 6. 
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Sponpytus spinosus, H. B. Geinitz. Char. d. Schicht. u. Petref. das siichs. 

Kreidegeb., pt. 1, p. 24. 

= pDUPLICATUS, Geinitz. Ibid., p. 25. 

== spinosus, F. A. Rémer. Die Verstein. des norddeutsch. 

Kreidegeb., p. 58. 

== pDuPLIcATUS, Rémer. Ibid., p. 58. 

LIMA BRIGHTONIENSIS, F. v. Hagenow. Riigen’schen Kreideverstein. Neues 

Jahrb. fiir Min., etc., 1842, p. 556. 

Sponpy vs spinosus, H. B. Geinitz. Grundr. der Verstein., p. 474. 

== (Pacuytos) sprnosus, A. EH. Reuss. Die Verstein. der bohm. 

Kreideformat., pt. 2, p. 36. 

— spinosus, A. d’Orbigny. Pal. Frang. Terr. Crét., vol. iii, p. 673, 

pl. eecelxi, figs. 1—4. 

= — H. G. Bronn. Index Paleont., vol. i, p. 1189. 

—- — 4H.B. Geinitz. Das Quadersandst. oder Kreidegeb. in 

Deutschland, p. 196. 

= — A.dOrbigny. Prodr. de Pal., vol. ii, p. 254. 

= — A. Alth. Geog.-pal. Beschreib. der Umgeb. von Lem- 

berg (Haidinger’s Naturwiss. Abhandl., 

vol. iii, pt. 2), p. 250. 

— -- R. Kner. Denkschr. d. k. Akad. d. Wissensch. Math.- 

nat. Cl., vol. iui, p. 318. 

— — J. Morris. Cat. Brit. Foss., ed. 2, p. 182. 

— BRIGHTONIENSIS, Morris. Ibid., p. 182. 

— sprnosus, G. Cotteau. Moll. Foss. de  Yonne, p. 118. 

— mHQuALIS, H. Hébert. Bull. Soc. géol. de France, ser. 2, vol. 

xvi, p. 149. 

— suBsPiINosus, H, Coquand. Descript. Départ. de la Charente, vol. 

ii, p.142. (Non d’Archiac, 1848.) 

= sprnosus, EH. Hichwald. Lethea Rossica, vol. ii, p. 420. 

— — FE. Favre. Moll. Foss. de la Craie de Lemberg, 

p- 158. 

_- — F. Rémer. Geol. von Oberschles., p. 315, pl. xxyiv, 

fig 11. 

= suPERBUS, H. Willett. Cat. Cret. Foss. Brighton Mus., p. 35. 

— sprnosus, H. B. Geinitz. Das Elbthalgeb. in Sachsen (Pale- 

ontographica, vol. xx, pt. ii), 

p. 31, pl. ix, figs. 1—3. 

= —_ D. Brauns. Die Senon. des Salzberges (Zeitschr. f. 

d. gesammt. Naturwiss., vol. xlvi), p. 391. 

— — var. DuPLIcATUS, A. Fritsch. Stud. im Geb. der 

bohm. Kreidef. II. Die Weissen- 

berg. u. Malnitz. Schicht, p. 138, 

fig. 132. 

Lima sprnosa, R. Etheridge. In Penning and Jukes-Browne’s Geol. Cam- 

bridge (Mem. Geol. Survey), pp. 65, 69, 72. 

SponpyLus mquauis, B. Lundgren. Bull. Soc. géol. de France, ser. 3, vol. 

x, p. 458. 
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1885, SponpyLus mquatis, Lundgren, Spondylusart. i Sverig. Kritsyst. (Sverig 

Geol. Undersok., ser. C, No. 69), p. 5, 

pl. i, figs. 1—3. 
1889, Se — 0. Griepenkerl. Senon von Kénigslutter (Paleont. 

Abhandl., vol, iv), p. 38. 
— — spinosus, H. Holzapfel. Die Mollusk. Aachen. Kreide (Paleon- 

tographica, vol. xxxv), p. 248, pl. 

Kxvu, fies. 12, 13, 

== = — A. Fritsch. Stud. im Gebiete der béhm. Kreide- 

format. IV. Die Teplitzer Schicht, 

p. 85, fig. 81. 
1897. — — H. Woods. Quart. Journ. Geol. Soe., vol. liii, p. 385. 
— — — fk. Leonhard. Kreideformat. in Oberschles. (Palaon- 

tographica, vol. xliv), p. 50. 
= == MHQUALIS, A. Hennig. Revis. Lamell. i Nilsson’s ‘ Petrif. 

Suecana’ (Kon. Fysiogr. Siillsk. i 

Lund. Handl.,N. F., vol. viii), p. 25. 

1898. — sprnosus, G. Miller. Mollusk. Untersen. von Braunschweig u. 

Ilsede (Abhandl. d. k. preuss. geol. 

Land.,n. F., pt. 25), p. 23, pl. iv, fig. 4. 

Description.—Shell regular, ovate, slightly inequilateral, rounded ventrally, 

more or less pointed and produced in the umbonal region, where the margins are 

only slightly curved. Valves sometimes equally convex, but the right usually 

flattened ; convexity greatest in the median line, towards the umbo. 

Right valve a little larger than the left, with the dorsal part of the posterior 

border longer than the corresponding part of the anterior border. Ribs stronger 

than those of the left valve, separated by deep narrow grooves; the grooves are 

crossed by rather irregular linear ridges. In some specimens almost every rib is 

divided into two parts by a narrow median furrow—the furrows starting, in 

different specimens, at varying distances from the umbo; in others only a few ribs 

(often near the centre of the valve or near the anterior and posterior borders) are 

so divided; or all the ribs may be undivided. Long slightly curving spines, with a 

groove on their upper surfaces, are borne at intervals by some of the ribs— 

frequently by eight, and grow out radially, those near the margin of the valve 

extending outwards in all directions roughly parallel to the plane of the valves; 

the spines near the anterior and posterior margins are the strongest. The ribs 

bearing spines are often not divided by a groove. 

Left valve with from 26 to 51 regular, rounded ribs, occasionally bearing short 

spines; the grooves between the ribs may be wider or narrower than the ribs, and 

are crossed by many rather irregular linear ridges, which sometimes extend on to 

the ribs. The ribs may be (1) all of umform size, separated by broader grooves, 

and are then relatively few in number and stout; or (2) the stronger ribs may 

alternate regularly with smaller ribs introduced in the grooves at varying distances 

17 
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from the umbo, thus increasing the total number of ribs at the margin of the 

valve; or (3) only afew smaller ribs occur here and there between the larger. The 

first is associated with undivided ribs on the right valve; the second with all the 

ribs divided; the third with a few ribs divided—the divided ribs of the right valve 

corresponding in position with the small intercalated rib of the left valve. Rarely 

one or two ribs on the left valve may be divided. In old specimens rather strong 

growth-lines placed near together occur near the margin of the valve, giving it a 

frilled appearance. Near the umbones the ribs sometimes have a serrated appear- 

ance, due to the presence of short, close-set, spiny processes. Ears on both valves 

with growth-lines only or with faintly marked radial ribs also near the umbones; 

at the inner border the ear is limited by a ridge (often indistinct on the left valve), 

and between this and the commencement of the regular series of radial ribs on the 
valve is a smooth area. 

Measurements of the left valve. 

Zone of T. gracilis. Zone of H. planus. 

Length (in millimetres) . . 4948 47 47 35 34 ... 57 53 49 47 46 45 44 42 42 41 40 38 33 30 

Height _,, 5 ¢ . 53 50 51 49 38 39 ... 59 59 57 52 49 48 46 48 49 44 43 39 34 31 

Number of main ribs ; . 383 43 27 30 33 27 ... 34 33 33 29 33 28 31 34 28 30 33 30 31 32 

Number of smal] intermediate ribs 9 8 811 5 8...1410 922361418 910 86061 

Chalk Rock. Zone of M. cor-testudinariwm. Zone of M. cor-anguinum. 

Length , 3 ; . Ol 46 37 ... 52 41 41 88 35 34 ... 72 62 55 51 51 50 47 

Height F : : . 6250 41 ... 55 47 45 43 38 36 ... 88 69 57 56 55 60 58 

Number of main ribs : . 380 38 26 ... 30.26 25 25 25 28 ... 30 35 34 26 31 27 29 

Number of small intermediate ribs 1111 8 ... 1014141012 2 .. 41715 0 814 7 

Zone of Marsupites testudinarius. 

Length 2 } : . 58 53 53 47 47 47 45 44 43 43 43 42 40 37 35 

Height ; : ‘ . 60 59 56 50 47 52 51 49 54 49 46 47 44 40 41 

Number of main ribs ; » 30629 31 29) 329) 37 28! 28 29 28 26 "26° 27 27 435 

Number of small intermediate ribs 4 619 0 012 000 0 1 41 0 8 18 

Zone of A. quadratus. Zone of B. mucronata. Trimingham Chalk. 

Length F 3 é . 55 40 338 29 27 26 DOC 52 She 36 31 

Height : é : . 65 42 36 31 30 28 is 56 acs 40 32 

Number of main ribs ; . 809 28 27 27 31 29 S00 32 soe 30 27 

Number of small intermediate ribs 1316 0 4 2 11 ae 0 nes 4 0 

Remarks.—The amount of convexity of the two valves together, and also the 

relative convexities of right and left valves, varies considerably in different 

examples, and is to some extent associated with differences in the ribbing. On 

the right valve the variation in the ribs consists (1) in the presence or absence 

of a narrow furrow on the rib—giving the appearance of a split rib,—and (2) in 

the period at which this furrow is introduced. Coincident with the beginning of 
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the furrow on this valve is the introduction of a small intermediate rib between 
two main ribs on the left valve, so placed that at the margin of the valve the small 
furrow of the right valve fits into the small rib of the left valve. The number of 
the small intermediate ribs and the period at which they are introduced vary 
considerably in different specimens; in some cases they are quite absent, in others 

only a few occur, or they may appear in almost every groove. When these inter- 
mediate ribs are absent, the other ribs appear to be stronger and are equal in size, 
and separated by broad and deep grooves; the form named S. xqualis by Hébert 

belongs, I believe, to this group. Another form, with many intermediate ribs, was 

named 8. duplicatus by Goldfuss ; this, however, has been regarded by most later 

writers (Geinitz, Reuss, d’Orbigny, Brauns, etc.) as inseparable from S. spinosus. 
In the cases where the intermediate ribs are introduced at an early period, they 

become towards the margin of the shell almost or quite as large as the other ribs, 
so that the shell appears to bear a large number of rather small ribs, and differs 

greatly in appearance from the forms with no intermediate ribs. Between these 

different varieties every transition seems to occur, but certain types, as noted 

below, are more abundant in some zones than in others. 

The form described by Hébert as S. equalis' was found in the B. mucronata 

Chalk of Meudon. It was stated to differ from S. spinosus, Sowerby, in having 

(1) equal ribs (7. e. no intermediate ribs) on the left valve, and undivided ribs on 

the right valve; (2) the two valves of equal convexity; (8) spines on both valves. 

Hébert gave no figures, but Lundgren has figured specimens from Kopinge, which, 

however, do not show the spines. I believe that 8. xqualis is only one of the 

varieties of S. spinosus. Forms found in the Upper Chalk of England (especially 

in the B. mucronata and Marsupites zones) agree in the first and second of the 

features above mentioned, and also in rare cases show spines on the left valve, 

although never so well developed as those on the right. This form, as already 

stated, passes into the one with many intermediate small ribs. It will, however, 

probably be convenient to refer to the two extremes as the xqualis-type and the 

duplicatus-type respectively. 

Plagiostoma brightoniensis, Mantell, seems to be an old individual belonging 

to the xqualis-type; it occurs chiefly in the M. cor-anguinum zone. Near the 

margin of the left valve intermediate ribs are introduced, and at this part on both 

valves growth-lines are well marked and close together, giving something of a 

frilled appearance. 

S. obesus, d’Orbigny,’ from the Senonian, appears to be only a variety of 

1 It is recorded by Barrois from the B. mucronata zone of Studland Bay and Norwich. See 

“Rech. Terr. Crét. Supér.’ (1876), pp. 103, 163. 

2 «Pal. Franc. Terr. Crét.,’ vol. iii (1847), p. 675, pl. eecelxi, figs. 5—7. 
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S. spinosus, having the valves rather more convex than usual and the ribs on the 

ears a little more distinct. 

Two small specimens in Dr. Blackmore’s collection from the A. quadratus zone 

of East Harnham (length 6 mm.), and the B. mucronata zone of Clarendon (length 

6°5 mm.), are probably young individuals of S. spinosus. 

S. superbus, Willett, MS., is an example of the xqualis-type from the Upper 

Chalk (probably Marsupites zone) of Seaford. 

The inner layer of the shell, and also the area and teeth, have been removed by 

solution from the specimens of S. spinosus and other species of Spondylus found in 

the Chalk of England.’ 

A large number of good specimens of S. spinosus are preserved in most 

museums and collections, but unfortunately, im the majority of cases, the zones 

from which they were obtained are not definitely known, and consequently, in 

order to determine whether any of the varieties are characteristic of particular 

zones, I have had to rely mainly on the collections kindly lent me by Drs. Black- 

more and Rowe, and Messrs. Jukes-Browne, W. Hill, G. HE. Dibley, and J. Scanes, 

and on my own collecting. Similarly, in selecting specimens for figuring, I have 

chosen those of which the exact horizon is known even when finer examples of the 

same type, but of uncertain zone, were at hand. In order to work out satisfactorily 

the zonal characters of S. spinosus, a much larger number of carefully collected 

specimens than I have had at my disposal would be required, and the following 

notes on the forms found in successive zones must, therefore, be regarded as of a 

preliminary nature only. 

T’. gracilis-zone-—The common forms (Pl. XXIII, fig. 6) have the valves 

flattened. Ribs on the left valve are generally slender and separated by broad 

grooves; intermediate (small) ribs are seen in all cases, and, as a rule, are 

moderately numerous. Forms with the left valve more convex occur rather rarely 

(PP xex tie 7): 

H. planus-zone and Chalk Rock.—Valves, especially the left, are more convex 

than in the preceding zone; ribs rather stouter (Pl. XXIII, figs. 8—10). Some 

forms having few or no intermediate ribs occur (Pl. XXIII, fig. 8). 

M. cor-testudinarium-zone.-—Commonly the left valve is very convex, and the 

intermediate ribs are introduced early and become nearly as large as the others 

(Pl. XXITT, fig. 11). Less common are forms with only a few intermediate 

ribs. 

M. cor-anguinum-zone.—Convexity of the two valves is generally more nearly 

equal. Intermediate ribs are generally small and not numerous, and the main ribs 

stout (Pl. XXTV, figs. 1, 2). The old individuals of this type, named Plagiostoma 

1 For a more detailed account of this, with references to previous writers on the subject, see 

Woods, ‘ Quart. Journ. Geol. Soc.,’ vol. lui (1897), p. 386. 
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brightoniensis by Mantell, occur chiefly in this zone, but occasionally in the 

previous zone (Pl. XXIV, fie. 3). 
Marsupites-zone.—T wo types occur : (i) with few or no intermediate ribs and the 

valves of nearly equal convexity (Pl. XXIV, figs. 4, 6); (i) with many inter- 

mediate ribs of nearly the same size as the main ribs, and valves of nearly equal 

convexity : this is not so common as the first type (Pl. XXIV, fig. 5). 
A, quadratus-zone.—The same two types occur. Only a few examples have 

been seen, the average size being apparently less (Pl. XXIV, fig. 7). 
B. mucronata-zone.—No intermediate ribs in the examples seen (similar to 

Pl. XXIV, fig. 4). 

Trimingham Chalk.—Two rather small examples are in Mr. A. C. Savin’s 

collection, one without intermediate ribs, and. the other having four. Another 

specimen is in Mr. R. M. Brydone’s collection. 

Types.—Sowerby’s types from Brighton and Northfleet are in the British 

Museum. I have not seen the specimen figured by Mantell as Plagiostoma spinosa, 

nor the type of P. brightoniensis. SS. superbus, Willett, MS., is in the Brighton 

Museum. The types of 8S. duplicatus, Goldfuss, came from the Senonian of 
Quedlinburg and Coesfeld. 

Distribution.—S. spinosus ranges from the zone of Rhynchonella Cuvieri to zone 

of B. mucronata. A few of the localities are given below. 

i. Zone of R. Cuviert.—Dover. 

i. Zone of Terebratulina gracilis—Dowlands (near Rousdon). Whitecliff 

(Seaton). Hooken (near Beer Head). St. Giles’s Hill and Twyford Down (Win- 

chester). Hast Knoyle (Wilts). The Sussex coast. Dover. Whyteleaf (War- 

lingham). Dunton Green. Preston (Hitchin). Luton. 

ii. Zone of Holaster planws.—Chapel Rock (Pinhay). St. Giles’s Hill (Win- 

chester). The Sussex coast. Dover. Cuxton. Borstal. Cheveley (Newmarket). 

Three quarters of a mile north-west of West Wratting (Cambs). 

iv. Chalk Rock.—West Wycombe. Princes Risborough. Cuckhamsley. Box- 

moor. Luton. Clothall (Herts). Quickwood (Herts). Reed and Newsells 

(Royston). Underwood Hall (Dullingham). Barkway. Great Chesterford. 

v. Zone of Micraster cor-testudinarium.—West of Beer Harbour. North of 

Alton Line Junction. The Sussex coast. Dover. Chatham. Purley. Balsham. 

vi. Zone of Micraster cor-anguinum.—Hunegry Down, Blandford. Mitcheldever 

(upper part of zone). Eaton Lane and Winnal Road (Winchester). The Sussex 

coast. St. Margaret’s. Thanet. Gravesend. 

vii. Zone of Marsupites testudinarius—Witherington, near Salisbury (lower 

part of zone). Devizes Road, near Salisbury (Uintacrinus-band). The Sussex and 

Thanet coasts. Margate. 

viii. Zone of Actinocamax quadratus—The Dorset coast. East and West 



134 CRETACEOUS LAMELLIBRANCHIA. 

Harnham (Salisbury). Hursley. Hensting Farm (Winchester). The Sussex 

coast. 

ix. Zone of Belemnitella mucronata.—Studland Bay. ? Winchester. Norwich. 

Sheringham. 
x. Trimingham Chalk. 

Genus—PuticatuLa, Lamarck, 1801. 

(‘Syst. Anim. sans Vert.,’ p. 132.) 

PuLicaTULA PLACUNEA, Lamarck, 1819. Plate XXV, figs. 1—4. 

1819. Puicaruta PpLacunEA, Lamarck. Anim. sans Vert., vol. vi, p. 186. 

1822. SponpyLus? srrieitis, A. Brongniart. Descript. géol. Envir. de Paris. 

In Cuvier, Ossem. foss., ed. 2, 

vol. ii, pp. 333, 613, pl. ix, fig. 6. 

1826. PuicatuLa pLacunata, Defrance. Dict. Sciences nat., vol. xli, p. 400. 

1842, — PLaAcUNmA, A. Leymerie. Mém. Soc. géol. de France, vol. v, 

pp. 16, 27, pl. xii, fig. 2. 

— -- _ P. Mathéron. Catal. Foss. des Bouches-du-Rhone, 

p. 189. 

1845. — — E. Forbes. Quart. Journ. Geol. Soc., vol. i, p. 249. 

1847. — PLACUNEA, A. d’Orbigny. Pal. Franc. Terr. Crét., vol. iii, p. 682, 

pl. cecelxii, figs. 11—18. 

1850. _ —_ @ Orbigny. Prodr. de Pal., vol. ii, pp. 84, 119. 

— — — Ewald. Geitschr. d. deutsch. geol. Gesellsch., vol. i, 

p. 470. 

1853. — — F. J. Pictet and W. Roux. Moll. Foss. Grés verts 

de Genéve, p. 518, pl. xlvii, fig. 5. 

1854. _— _ J. Morris. Cat. Brit. Foss., ed. 2, p. 180. 

1855. — PLACUNMA, G. Cotteaw. Moll. Foss. de l’Yonne, p. 118. 

1858. — pLacunEA, I’. J. Pictet and E. Renevier. Foss. Aptien de la 

Perte du Rhone, etc. (Matér. Pal. Suisse, 

ser. 2), p. 186. 

_ — -— J. A, Eudes-Deslongchamps. Les Plicat. du Calvados 

(Mém. Soc. Linn. Norm., vol. xi), 

p. 102, pl. xvii, figs. 1, 2. 

1859. = — J. Vilanova-y-Piera. Mém. géog.-agric. de Castellon, 

pl. ii, fig. 16. 

1865. — — H. Coquand. Aptien de l’Espagne, p. 158. 

1866. — — E. Eichwald. Zeitschr. d. deutsch. geol. Gesellsch., 

vol. xviii, p. 271. 

1868. c= — _ Lethza Rossica, vol. 1, p. 414. 

1871. — — F. J. Pictet and G. Campiche. Foss. Terr. Crét. Ste. 

Croix (Matér. Pal. Suisse, ser. 5), pp. 268, 271. 
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1875. Purcatuta pLacunna, J. Phillips. Geol. Yorks., ed. 3, pt. 1, p. 244. 
1900. — — A. Wollemann. Die Biv. u. Gastrop. des deutsch. 

u. holland. Kreide. (Abhandl. d. k. preuss. 

geol. Land., n. F., pt. 31), p. 23. 

Description.—Shell very oblique, oval, projecting and pointed at the umbones ; 
length greater than height. Left valve flat or slightly concave; right valve 
convex. Both valves ornamented with strong angular ribs, usually eight to ten in 
number, bearing tubular overlapping spines; between these large ribs smaller ones 
are introduced, and bear spiny processes. Near the margin of the shell, in old 
individuals, the two sets of ribs may become of nearly equal size. The ribs are 
crossed by concentric, usually faintly marked lamelle, and at intervals by well- 
marked growth-lines. 

Measurements : 

(1) (2) (3) (4) 

Length . : 36 27 25 19 mm. 

Height ! , 33 24 245 20 35 

(1—4) from Hythe. 

Affinities.—This is distinguished from P. inflata, Sowerby, and P. Carteroniana, 
d’Orbigny, by greater development of spines and the presence of the smaller ribs. 

Distribution.—Hythe Beds of Hythe, Lympne, St. Martha’s (East Shalford), 

Sevenoaks, and Maidstone. ? Ferruginous Sands of Shanklin. ? Speeton Clay. 
Recorded by Fitton (1847) from the Perna-bed of Atherfield.’ 

Puicatuta CartEeroniAna, d’Orbigny, 1847. Plate XXV, figs. 5a, b, 6a, b, 7—12. 

1847. Puicatuta Cartrroniana, A. d’Orbigny. Pal. Franc. Terr. Crét., vol. iii, 

p- 680, pl. cecexlii, figs. 5—7. 

1850. — — @ Orbigny. Prodr. de Pal., vol. ii, p. 83. 

1854. — — J. Morris. Cat. Brit. Foss., ed. 2, p. 180. 

1871. —_ CarTERONI, F. J. Pictet and G. Campiche. Foss. Terr. Crét. 

Ste. Croix (Matér. Pal. Suisse, ser. 5), 

pp. 265, 271, pl. clxxxui, figs. 3, 4. 

1883. — — W. Keeping. Foss., etc., Neoc. Upware and Brick- 

hill, p. 110, pl. v, fig. 4. 

1896. — CarTERONIANA, A. Wollemann. Zeitschr. d. deutsch. geol. 

Gesellsch., vol. xlviii, p. 835. 

1 Measured obliquely from the umbo to the middle of the ventral margin. 

2 T have not been able to find the type or other specimens of Plicatula inzequidens, Sharpe, from 

the Lower Greensand of Faringdon, ‘ Quart. Journ. Geol. Soc.,’ vol. x (1853), p. 197, pl. vi, fig. 4. 
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1900, Puicaruna CARTERONIANA, Wollemann. Die Biv. u. Gastr. d. deutsch. u. 

holland, Neoc. (Abhandl. d. k. 

preuss, geol, Land., n. F., pt. 

31), p. 22. 

Description.—Shell oval, somewhat triangular, oblique; height greater than 

length. Right valve much inflated, ornamented with usually eight to ten sharp, 

prominent ribs, which are slightly curved, bear short spiny processes, and are 

separated by broad furrows; well-marked growth-lines occur at intervals. Left 

valve flat or slightly concave; ribs less prominent, more rounded, and broader 

than on the right valve, separated by narrow furrows. 

Measurements : 
(1) (2) (3) 

Length ; Hz 13 11 mm. 

Height’ . ; ' ; PAL 16 hare 

(1—3) from Upware. 

Types.—From the Neocomian of Maisons, near the Ecorces (Doubs), The 

specimen figured by Keeping is in the Woodwardian Museum. 

Distribution— Hythe Beds of Hythe and (Bargate Stone) of St. Catherine’s 

Hill (Guildford). Sandgate Beds of Sevenoaks. Lower Greensand of Brickhill, 

Potton, and Upware. 

PuicaTtuLa mquicostara, Keeping, 1883. 

1883. Pxuicatuta mQuicostata, W. Keeping. Foss., etc., Upware and Brickhill, 

p. LL, pl. v, figco, 

Description.—Shell small, ovate, oblique, high, very inequivalve, margins 

rounded. Right valve much inflated, umbonal part prominent, with a small area 

for attachment ; ornamented with numerous (about fifty) small, regular, rounded 

ribs, which curve slightly, are of nearly equal size, and are separated by narrow 

grooves ; these ribs are crossed by small concentric lamelle, and occasionally by 

stronger growth-lines. Left valve flat or slightly concave, with similar ornamenta- 

tion, but the ribs apparently fewer and broader. 

Measurements : 
(1) (2) 

Length . : ‘ ; : ; 9 16 mm. 

Height . : : : ; : 14 WOR. <5 

Thickness : : : ‘ , 8° ial 29 

(1, 2) from Upware. (1) the type. 

' Measured obliquely. 
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Afinities.—This species appears to be closely allied to P. imbricata, Koch and 
Dunker,* from the Hilsthon of the Elligser Brink, but is distinguished by the left 
valve being flat or concave. The shell is also very similar in form to P. 
Carteroniana, and may even prove to be only a worn example of that species. 

Remarks.—The only undoubted specimens which I have seen are the three 
rather imperfectly preserved examples on which the species was founded. 

Types.—In the Woodwardian Museum. 

Distribution.—Lower Greensand of Upware. 

PLIcaTULA GuRGITIS, Pictet and Rouz, 1853. Plate XXV, figs. 13 a, b, 14—21. 

1823. Pxricaruta pecrinorpgs, J. de C. Sowerby (non Lamarck). Min. Conch., 

vol. v, p. 5, pl. ccceix, fig. 1: 

1847. — RADIOLA, A. d’Orbigny. Pal. France. Terr. Crét., vol. iii, p. 683 

(partim), pl. eccelxiii, figs. 6, 7 (non 1—5). 

1850. — — — Prod. de Pal., vol. ii, p. 139 (partim). 

1853. — cureitis, F. J. Pictet and W. Roux. Moll. Foss. Grés verts de 

Geneve, p. 517, pl. xlvii, fig. 4. 

1854. — PECTINOIDES, J. Morris. Cat. Brit. Foss., ed. 2, p. 180. 

? 1855. — RADIOLA, G. Cotteau. Moll. Foss. de l’Yonne, p. 118. 

1871. — cureitis, F. J. Pictet and G. Campiche. - Foss. Terr. Crét. Ste. 

Croix (Matér. Pal. Suisse, ser. 5), p. 272. 

1875. — PECTINOIDES, A. J. Jukes-Browne. Quart. Journ. Geol. Soc., 

vol. xxxi, p. 297. 

Non 1846. Puicaruta pectinoipEs, dA. H. Reuss. Die Verstein. d. bohm. Kreidef., 

pt. ui, p. 37, pl. xxxi, figs. 16, 17 

(= P. Barroisi, Peron). 

—- — — —- J.deC. Sowerby. Trans. Geol. Soc., ser. 2, vol. v, 

p. 328, pl. xxii, figs. 6,9 ( = P. 

peregrina, d’Orbigny). 

Description.—Shell oval, more or less triangular, umbonal part generally 

produced ; margins rounded, the postero-dorsal being often concave. ~Inequivalve : 

right valve sometimes only slightly, but generally very convex, somewhat flattened 

near the umbones; left valve concave, sometimes flat. Right valve ornamented 

with numerous narrow, sharp, radial ribs, curving and slightly irregular, separated 

by broad spaces. The ribs bear many spines, having usually a roughly concentric 

arrangement, and being longest near the margins of the valves. Concentric 

1 «Norddeutsch. Oolithgeb.’ (1837), p. 50, pl. vi, fig. 3; G. Bohm, ‘ Zeitschr. der deutsch. geol. 

Gesellsch.,’ vol. xxix (1877), p. 236; A. Wollemann, ‘Die Biv. u. Gastrop. des deutsch. u. holland. 

Neoe.” (‘Abhandl. d. k. preussisch geol. Landesanst.,’ n. F., part 31, 1900), p. 23. 

18 
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lamellee and well-marked growth-lines are present. The ribs vary in number 

considerably in different specimens, but are always more numerous near the ventral 

margin than near the umbo, owing to the mtercalation of new ribs. Left valve 

ornamented with similar but usually broader and more rounded ribs, crossed by 

numerous concentric lamelle. 

Measurements : 
@) (2) @) (® ©) ©) (@ (8) (9%) (0) QI) (2) 

Length . . 538 48° 47-39 36 33-31 30 25.22, 22. 17 mm. 

Height’ . . 48 44 46 51 40 38 28 36 28 30 29 20 ,, 

Number of ribs 

at margin of 

right valve .. 389 34 25 29 23 19 19 24 24 26 28 I1 

(1—7, 11, 12) from the Gault of Folkestone; (8—10) from the Gault near Cambridge. 

Affinities—See P. inflata (p. 140). 

Remarks.—This species was described by Sowerby as Plicatula pectinoides 

(Lamarck). The type of Lamarck’s species came from the Lias of Metz,® and is 
quite distinct from the Cretaceous species; the latter must, therefore, be known as 

P. gurgitis, Pictet and Roux. 

Types.—The types of P. pectinoides, Sowerby, from the Gault near Cambridge, 

appear to have been lost. 

Distribution—Gault of Folkestone (zones 1—iil, vi, vill, x, xi), of Ford (near 

Aylesbury), and of Barnwell (Cambridge). Cambridge Greensand (derived from 

the Gault). Red Limestone of Hunstanton. Upper Greensand of the Isle of 

Wight. 

PuicatuLa minuta, Seeley, 1866. Plate XXV, figs. 22—25. 

1866. PxuicaruLa minuta, H. G. Seeley. Ann. Mag. Nat. Hist., ser. 3, vol. xvii, 

p. 176. 

Remarks.—The ornamentation of this small form is of the same type as that of 

P. gurgitis, bat the ribs are perhaps more numerous than at the umbo of that 

species. Comparison, however, is difficult, since the umbo of P. gurgitis is seldom 

well preserved. It seems probable that P. minuta is only the young form of P. 

gurgitis, but since the smallest known example of the latter is very much larger 

1 Measured obliquely from the umbo to the middle of the ventral margin. 

2 Placuna pectinoides, Lamarck, ‘ Anim. sans Vert.,’ vol. vi (1819), p. 224. Plicatula pectinoides, 

Defrance, ‘Dict. Sciences nat.,’ vol. xli (1826), p. 400; Deshayes and Milne Edwards, Lamarck’s 

‘Anim. sans Vert.,’ ed. 2, vol. vii (1836), p. 178; d’Orbigny, ‘Prodr. de Pal.,’ vol. i (1849), p. 238. 
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than the largest of the former, it is at present impossible to trace a passage from 
one to the other. 

Types.—From the Red Limestone of Hunstanton, in the Woodwardian Museum. 
Distribution Cambridge Greensand. Red Limestone of Hunstanton and 

Speeton. 

PLICATULA INFLATA, Sowerby, 1823. Plate XXVI, fies. 1—11. 

1819. Puicatuna Rapioua, Lamarck. Anim. sans. Vert., vol. vi, p- 185 

1822. 

1823. 

1836, 

(? partim). 

spinosa, G. Mantell. Foss. S. Downs, p. 129, pl. xxvi, figs. 

13, 16, 17 (non spinosa, Sowerby). 

INFLATA, J. de C. Sowerby. Min. Conch., vol. v, p. 6, pl. 

ececix, fig. 2. 

— A. Goldfuss. Petref. Germ., vol. ii, p. 102, pl. evii, 

fig. 6. 

RADIOLA, Lamarck. Anim. sans Vert.,ed. 2 (by Deshayes and 

Milne Edwards), vol. vii, p. 177 (? partim). 

INFLATA, A. EH. Reuss. Die Verstein. der béhm. Kreideformat., 

pt. 2, p. 37. 

RADIOLA, A. VOrbigny. Pal. France. Terr. Crét., vol. iii, p. 

683 ( partim), pl. eecelxiii, figs. 1—5 

(non 6, 7). 

sPINosA, d’Orbigny. Ibid., p. 685, pl. eecclxiii, figs. 8—10. 

RADIOLA, A. d’Orbigny. Prodr. de Pal., vol. ii, p. 120. 

—  R. Kner. Denkschr. d. k. Akad. d. Wissensch. 

Math.-nat. Cl., vol. iii, p. 319, pl. xvii, fig. 9. 

— F.J. Pictet and W. Roux. Moll. Foss. Grés verts 

de Genéve, p. 516, pl. xlvii, fig. 3. 

INFLATA, J. Morris. Cat. Brit. Foss., ed. 2, p. 180. 

RADIOLA, G. Cotteau. Moll. Foss. de l’Yonne, p. 118. 

— ?, J. A, Eudes-Deslongchamps. Mém. Soc. Linn. de 

Normand., vol. xi, p. 103, pl. xvii, figs. 3—8. 

INFLATA ?, Hudes-Deslongchamps. Ibid., p. 100, pl. xvi, figs. 

31—33. 

— F. J. Pictet and E. Renevier. Foss. Terr. Aptien 

(Matér. Pal. Suisse, ser. 1), p. 137. 

— A. v. Strombeck. Zeitschr. der deutsch. geol. 

Gesellsch., vol. xi, p. 37. 

x — Ibid., vol. xv, p. 109. 

— 4H. Coquand. Mon. Aptien de l Espagne, p. 159. 

— F.J. Pictet and G. Campiche. Foss. Terr. Crét. Ste. 

Croix (Matér. Pal. Suisse, ser. 5), p. 269. 

— RR. Windmiller. Jahrb. d. k. geol. preussisch Geol. 

Landesanst.’ (1881), p. 21. 
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1882. PxricatuLa spinosa, J. Kiesow. Schrift der Nat. Gesellsch. in Danzig, 

n. F., vol. v, p. 241. 

1885. —— INFLATA, EF’. Nétling. _ Die Fauna d. baltisch. Cenoman. (Pale- 

ont. Abhandl., vol. ii), p. 15, pl. ii, fig. 3. 

1887. — — A. Peron. Hist. du Terr. de Craie (Bull. Soc. Sci. 

Hist. et Nat. de l’Yonne, ser. 3, vol. 

xii), p. 169, pl. ii, fig. 3. 

1889. — — A. Fritsch. Stud. im Gebiete der bohm. Kreide- 

format. IV. Die Teplitz. Schicht, 

p- 86, fig. 84. 

1895. — — E. Tiessen. TZeitschr. der deutsch. geol. Gesellsch., 

vol. xlvii, p. 477. 

? 1897. — — A. Fritsch. Stud. im Gebiete der bohm. Kreide- 

format. VI. Die Chlomeker Schicht, 

p. 68, fig. 88. 

Description.—Shell oval or somewhat triangular—more distinctly oval in large 

specimens; very oblique, margins rounded. Right valve moderately convex, the 

convexity increasing considerably with age, so that m old specimens the later part 

of the valve curves considerably from the less convex earlier part. Left valve flat 

or concave. Right valve ornamented with regular, radial, shghtly curved ribs, 

which are usually few in number, and bear short recumbent spines, which are 

longer at the anterior and posterior margins; a few new ribs may be introduced 

between the older ones. Left valve with similar ribs and spines. 

Measurements : 
@ -@- @. © © © X%)- ©). ® Go) Gd) 

Length . 18 22 23 24 25 27 28 37.45 45 49mm. 

Height”): 22) 23 21 S26 2238-275 30~ 38 4b 47 “50 

(2) from the Lower Chalk, Ventnor. 

(8) from the Chalk Marl, Haslingfield. 

(9) from the H. subglobosus zone, Cherry Hinton. 

Others from the Totternhoe Stone, Burwell. 

39 

Affinities.—From a comparison of specimens.of P. radiola, d’Orbigny, from the 
Aptian, with specimens of P. inflata, Sowerby, from the English Cenomanian, 

Pictet, Renevier, and Campiche came to the conclusion that the two forms could 

not be regarded as distinct species. My own observations lead me to endorse the 

opinion of those writers—that examples of the same size are inseparable. In 
the Cenomanian, however, the specimens often reach a larger size than any I 
have seen from the Lower Cretaceous; in such cases the ventral part of the valve 
is nearly smooth, or has only indistinct ribs. F igures of a large and also a small 
form from the Chalk are given by Goldfuss, and good figures of an Aptian speci- 
men by Pictet and Roux. Peron has named some very small forms from the 
Cenomanian P. Cotteawi, and considers that P. spinosa, d’Orbigny, is an example 

1 Measured obliquely from the umbo to the middle of the ventral margin. 
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of the same. He admits, however, that P. Cotteaui is practically inseparable from 
P. radiola, @Orbigny, and gives the name chiefly because it occurs on a different 
horizon. Peron considers that P. Cotteawi is distinct from P. inflata: after the 
examination of a large series of specimens of different ages I am unable to accept 
that view, especially in consideration of the large amount of variation which occurs 
in the very closely allied species P. gurgitis. P. inflata is distinguished from 

P. gurgitis by the fewer and more regular ribs and the fewer spines; also by the 

ribs being absent or indistinct on the ventral part of the valves in large specimens. 

Some specimens of P. inflata, with more numerous ribs, approximate to certain 

examples of P. gurgitis which have fewer ribs than usual; this is more particularly 

seen in some examples from the Upper Greensand. 

Remarks.—The number and strength of the ribs vary in different examples ; 

large specimens are sometimes almost smooth (e.g. Pl. XXVI, fig. 9). 

Since two forms were included by Lamarck under the name P. radiola, and 

since uncertainty exists as to which of them his name should be applied to, I follow 

Pictet, Renevier, and Campiche in retaining the name imflata given by Sowerby. 

Types.—P. inflata is from the Cenomanian near Cambridge; the specimens 

cannot now be found. The type of P. spinosa, Mantell, is in the British Museum. 

Distribution—Upper Greensand near Nursted and (Chert Series) of the Isle 

of Wight. Rye Hill Sand of Warminster. Chloritic Marl of Maiden Bradley and 

the Isle of Wight. Grey Chalk of Folkestone.. Chalk Marl of Ventnor, Folkestone, 

Reach, Burwell, Haslinefield, Harlton, Speeton, etc. Zone of Holaster subglobosus 

of Hitchin, Totternhoe, Arlsey, Isleham, Burwell, Cherry Hinton, Fulbourn, 

Shelford, Louth, Withcall, Speeton, ete. 

I have seen no examples from the English Lower Cretaceous which could be 

definitely referred to this species, but Topley (1875) has recorded P. inflata from 

the Hythe and the Sandgate Beds. 

Piicaruta Barrorsi, Peron, 1887. Plate XXVI, figs. 12—18. 

1846. Purcaruta pecrinores, A. B. Reuss (non Sowerby). Die-Verstein. der 

bohm. Kreideformat., pt. ii, p. 37, pl. xxxi, 

figs. 16, 17. 

1850. — novosa, A. d’Orbigny. Prodr. de Pal., vol. ii, p. 254 (partim). 

1872. — — H.B. Geinitz. Das Elbthalgeb. in Sachsen (Palwon- 

tographica, vol. xx), pt. ii, p. 32, 

pl. ix, fig. 5. 

1878. oe — ©. Barrois. Terr. Crét. des Ardennes (Ann. Soc. 

géol. Nord, vol. v), p. 391. 
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1887, Puicatuta Barrorst, A. Peron. Hist. du Terr. de Craie (Bull. Soc. Sci. 

Hist. Nat. de l’Yonne, ser. 3, vol. xii), 

p- 167, pl. u, figs. 5—7. 

1889, — noposa, A. Fritsch. Stud.im Gebiete der bohm. Kreideformat. 

IV. Die Teplitz. Schicht, p. 86, fig. 83. 

1895, —_ ef. Noposa, B. Lundgren. Mollusk. i Mammill.-och Mucron- 

zonerna i nordéstra Skane (K. Svenska Vet.- 

Akad. Handl., n. s., vol. xxvi, No. 6), p. 41. 

1897. —_ Barroisi, H. Woods. Quart. Journ. Geol. Soc., vol. liu, p. 388, 

pl. xxvii, figs. 18, 19. 

Description.—Shell small, ovate, rounded, a little oblique. Right valve inflated, 

with the apical part truncated by the attached surface, which is often fairly large. 

Left valve flattened or slightly concave, often with a subcircular opening near 

the umbo. Both valves ornamented with more or less numerous, strong, nearly 

smooth and rounded ribs, separated by deep and well-marked grooves; the ribs 

may bifurcate near the margins of the valves, and new ribs may be intercalated. 

Strongly marked growth-lines occur at intervals, and also concentric lamella, the 

latter being most distinct on the left valve. 

Measurements : 
(1) (2) (3) (4) 

Length . : ; 575 55 50 4-5 mm. 

Height. : : : 6-0 6-0 SIS “OD, 

(1—4) from the Chalk Rock, near Winchester. 

Remarks.—This species was described and figured by Reuss as P. pectinoides, 

Sowerby, but it differs greatly from Sowerby’s species. D’Orbigny referred it to 

P. nodosa, Dujardin ;* Geinitz and Fritsch followed the same course. Barrois, 

although using the name P. nodosa, stated that Dujardin’s figure was very 

incomplete, and consequently his specimens could not be identified as belonging 

definitely to that species. Peron subsequently pointed out that the species under 

consideration differs considerably from P. nodosa, Dujardin ; the latter being about 

four times larger, more elevated, and ornamented with large, simple, widely 

separated ribs. He therefore described and figured it as a new species— 
P. Barvroisi. 

1'ypes.—Reuss’s specimens came from the Pliner-Kalk and Pyrope Sand of 

Iraiblitz, and from the Pliner-Mergel of Weberschan. Peron’s figured specimens 

came from the Upper Turonian of Valmy. 

Distribution.—Zone of Rk. Cuvieri of the Devon coast. Zone of 7. gracilis of 

the Devon coast and Dover. Zone of H. planus of Dover, the Sussex coast, 

Twyford (Winchester), ete. Chalk Rock of Winchester, etc. Zone of M. cor- 

1 «Mém. Soe. géol. de France,’ vol. ii (1837), p. 228, pl. xv, fig. 14. 
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testudinarium of Dover and the Sussex coast. Zone of M. cor-anguinum of the 

Thanet coast, the North Foreland, St. Margaret’s, and the Sussex coast. Uintacrinus 

band of Kingsgate. Marsupites zone of the Sussex and Thanet coasts. Zone of 

B. mucronata of Clarendon, near Salisbury. 

PricaTuLa sicittina, Woodward, 1864. Plate XXVI, figs. 19—22. 

? 1852. Sponpyxius picuoromus, A. Buvignier. Statist. gdéol., etc., de la Meuse, 

Atlas, p. 25, pl. xix, figs. 16, 17. 

1864, PurcaruLa siattuina, S. P. Woodward. Geol. Mag., vol. i, p. 112, pl. v, 

figs. 1— 5. 

Description.—Shell small, semi-oval or semicircular in outline, a little oblique. 

Hinge margin long. Right valve attached by nearly the whole of its surface ; 

interior with slightly raised radial ribs, somewhat irregular, becoming more 

numerous at the sharp raised margin; beyond this margin is a broad smooth 

sloping border bounded by a raised edge, outside which are, in some cases, radial 

ribs. Left valve slightly convex, ornamented with well-marked concentric lamell. 

Measurements : 

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) 

Mength . 14' 15 15 .65 11 16 9 17 8 “2illimam, 

Hen. 12 15 Iv: 6 NOS (A 9°. 16: — 16 > uss. 

(1—3) M. cor-testudinarium zone, Chatham. 

(4—6) M. cor-anguinum zone, Gravesend. 

(7—10) B. mucronata zone, Hartford Bridge, Norwich. 

Affinities —The form from the Gault of Clermont and Les Islettes (Argonne, 

Meuse), described by Buvignier as Spondylus dichotomus, is probably identical with 

this species; it is especially like examples of P. sigillina from the Cambridge 

Greensand and the Gault of Folkestone. 

P. sigillina differs from the other Cretaceous Plicatule here described in being 

attached by almost the entire surface of the right valve, and in the absence of 

radial ribs or folds on the left valve ; in these respects it resembles the completely 

fixed forms of the recent species P. philippinarum, Hanley. 

Remarks.—This species occurs attached to Hcehinocorys, Inoceramus, Belemnitella, 

and other fossils. The fixed valve is common in the Norwich Chalk and the 

Cambridge Greensand. The left valve is much less frequently found than the 

right, and at present appears to be known only from the Upper Chalk and the 

H. planus zone. The inner layer of the shell has undoubtedly disappeared, and 

1 Measured obliquely. 
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consequently the character of the hinge and the adductor impression cannot be 

seen. A small oyster, as noted by Dr. 8. P. Woodward, is often found in the 

Chalk attached to echinoids, etc., and is similar in general appearance to Plicatula 

siyillina; but it is easily distinguished by its triangular hgament-pit and clearly 

marked adductor impression, by the absence of ribs from the interior of the 

attached valve, and by the more porous structure of the shell. 

Types.—One of the types (Woodward’s fig. 1) from Grays is in the British 

Museum. The others, from the Upper Chalk of Norwich and Grays, I have not 

seen. 
Distribution.—Upper Gault (zones x and xi) of Folkestone. Cambridge 

Greensand. Grey Chalk of Dover. Zones of R. Cuvieri, T. gracilis, and H. planus 

of Dover and the Sussex coast. Zone of M. cor-testudinariwm of Chatham, Dover, 

and the Sussex coast. Zone of M. cor-anguinwm of Gravesend, the Thanet coast, 

Kingsgate Castle, St. Margaret’s, and the Sussex coast. Zone of Marsupites of the 

Thanet and Sussex coasts. Uvintacrinus-band of Devizes Road (near Salisbury). 

Zone of A. quadratus of the Dorset and Sussex coasts. Zone of B. mucronata of 

the Dorset coast, Hartford Bridge, etc. (near Norwich). 





PLATE XX. 

Triconta (continued). 

Figs. 

1,2. TT. scapha, Agassiz. (P. 73.) 

1. Lower Greensand (probably Snettisham ironstone nodules), West Norfolk. The 

type of T. hunstantonensis, Seeley. Woodwardian Museum. Right valve. 

2. Snettisham Clay, one third of a mile south-west of Snettisham Church. Museum 

of Practical Geology. Portion of left valve. Drawn from a wax cast of an 

external mould. 

Genus—Myoconcua, Sowerby. 

3. M. cretacea, VOrb. Chloritic Marl, Maiden Bradley. _Woodwardian Museum. 

a, right valve ; b, ornamentation of same x 3. (P. 114.) 

Genus—Spondyius, Linneus. 

4. S. Roemeri, Desh. Perna-bed, Atherfield. Woodwardian Museum. a, left 

valve (umbo slightly restored); b, outline from the posterior end; c¢, right 

valve; d, ornamentation of left valve x 3. (P. 116.) 

5—11. 8. gibbosus, ’Orb. Cambridge Greensand (derived from the Upper Gault), 

Cambridge. Woodwardian Museum. (P. 117.) 

5, 6a. Left valves; 6b, anterior outline; 6c, ornament of left valve x 2. 

7a. Left valve; b, posterior of both valves ; c, right valve. 

8a. Left valve; b, part of same x 2. 

9a. Left valve; 6, anterior outline. 

10. Left valve. 

11. Posterior outline of a specimen with talon-like right valve. 
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PLATE XXII. 

SPONDYLUS (continued). 

Kies, 

1—5. SS. striatus (Sow.). Rye Hill Sand, Warminster. (P. 119.) 

1. Museum of Practical Geology, No. 6836. a, left valve; 6, anterior view. 

2. Woodwardian Museum. Left valve. ; 

3. British Museum. a, left valve and projecting umbo of right ; b, posterior view. 

4, Wiltshire Collection, Woodwardian Museum. Right valve with only a small 

surface of attachment. 

5. York Museum. Left valve. 

6, 7. WS. serratus, Woods. (P. 124.) 

6. Dr. Blackmore’s Collection. Uintacrinus-band of Marsupites zone, Devizes Road, 

Salisbury. Left valve. a, outline, natural size; b, x 14; c, ornament x 6. 

7. British Museum. Upper Chalk. Left valve. a, outline, natural size; b, x 13; 

c, ornament x 4. - 
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PLATE XXII. 

SPoNDYLUS (continued). 

1—10. S. latus (Sowerby). (P. 121.) 

iB Woodwardian Museum. The type of S. xquicostatus, Eth. Zone of Holaster 

subglobosus, Cherry Hinton. 1a, left valve; 1 6, posterior view of the same. 

. Same collection, horizon, and locality. a, left valve; b, portion of same just 

ventral to centre of valve, x 4. 

. Woodwardian Museum. Lower Chalk, Fulbourn. Left valve. 

. Dr. Blackmore’s Collection. Zone of A. quadratus. 4—8, East Harnham ; 

9, West Harnham, near Salisbury. 

. a, left valve, with part of right projecting; b, posterior view of both valves. 

. Right valve. 

. Left valve. Part near the umbo x 2. 

. Left valve x 14. 

. Left valve. a, x 13; 6, posterior outline; c, ornamentation x 5. 

. Left valve, with umbo and marginal parts of right valve x 1}. 

. Woodwardian Museum (Coll. Mr. W. Hill). Zone of H. subglobosus, cutting 

east of South Cave Station, Yorkshire. a, left valve; 6, ornamentation x 4. 

11—14. 8S. Dutempleanus, @Orb. Zone of A. quadratus. Dr. Blackmore’s 

Collection. 11—13, Hast Harnham. 14, Whaddon cutting. (P. 125.) 

Hi 

1p 

13. 

14. 

a, left valve X 13; b, ornamentation x 4. 

a, left valve; b, ornamentation x 3. 

Posterior view of both valves. 

Right valve. 
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PLATE XXIII. 

SPONDYLUS (continued). 
Fras. 

1—5. 8S. Dutempleanus, dOrb. (P. 125.) 

1. A. quadratus zone, Whaddon cutting. Dr. Blackmore’s Collection. Left valve 

and umbo of right x 13. 

2. A. quadratus zone, East Harnham, Salisbury. Dr. Blackmore’s Collection. 

Anterior outline showing spines on left valve. 

3. B. mucronata zone, Norwich. Norwich Museum. Right valve. 

4. Chalk of Trimingham. Museum of Practical Geology (Coll. Mr. C. Reid). 

Left valve. 

5. B. mucronata zone, Norwich. Norwich Museum. Part of left valve. 

6—11. SS. spinosus (Sow.). (P. 127.) 

6. T. gracilis zone, Luton. Woodwardian Museum (Coll. Mr. W. Hill). 

a, left valve; b, anterior outline; c, section of ribs of left valve near the mid- 

ventral border x 2. 

7. T. gracilis zone, Hast Knoyle. Woodwardian Museum (Coll. Mr. Jukes-Browne). 

8. H. planus zone, Cheveley. Woodwardian Museum. Left valve, with spines 

projecting from the right valve. 

9. Same zone, ete. a, left valve; b, dorsal view; c, section of ribs of left valve 

near the mid-ventral border x 2. 

10. Same zone, etc. a, right valve (umbo slightly imperfect) ; 6, section of ribs of 

right valve near the mid-ventral border x 2. 

11. M. cor-testudinarium zone, Chatham. Woodwardian Museum (Coll. Mr. Jukes- 

Browne). a, left valve; b, anterior outline; c, ribs of left valve near the mid- 

ventral border x 2. 
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Fas. 

PLATE XXIV. 

Spondylus spinosus (Sow.) (continued). (P. 127.) 

Upper part of M. cor-anguinwm zone, Mitcheldever. Dr. Blackmore’s Col- 
lection. «a, left valve; b, posterior view. 

M. cor-anguinum zone, Fletcher’s pit, Gravesend. Woodwardian Museum. 

Small portion of left valve near the middle of the ventral border x 3. 

M. cor-anguinum zone, Hungry Down, Blandford. Woodwardian Museum 

(Coll. Mr. Jukes-Browne). Left valve, umbo slightly imperfect. 

Lower part of Mavsupites zone, Witherington. Dr. Blackmore’s Collection. 

a, left valve; b, section of ribs of the same near the mid-ventral border 

x 2: 

Same horizon, locality, and collection. a, left valve; b, section of ribs of left 

valve near the mid-ventral border x 2; c, posterior outline. 

Marsupites zone, Margate. Dr. Rowe’s Collection. a, right valve; b, section 

of ribs of right valve near the mid-ventral border x 2; c, posterior 

outline; d, umbo of left valve x 5. 

A. quadratus zone, West Harnham, Salisbury. Dr. Blackmore’s Collection. 

Left valve. 
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PLATE XXYV. 

Genus—Puicatuta, Lamarck. 
Fi@s. 

1—4. P. placunea, Lam. Hythe Beds, Lympne. Museum of Practical Geology, 

No. 6781. 1, 2, 4, right valves; 1, anterior outline; 3, left valve. 

(P. 134.) 

5—12. P.Carteroniana, d’ Orb. Lower Greensand, Upware. Right valves, except 
fig. 7 (left valve); 5b, 6b, anterior outlines. Figs. 6—9, Woodwardian 

Museum. Figs. 5, 10—12 in Mr. J. F. Walker’s Collection. (P. 155. 

13—21. P. gurgitis, Pict. and Roux. Gault, Folkestone, except figs. 18, 21. 

(P. 137.) 
13—15. Wiltshire Collection. Right valves; 13 8, left valve. 

16, 17. York Museum. Rightjvalves. 

18. Woodwardian Museum. Gault, Cambridge. Right valve. 

19. York Museum. Right valve. 

20. Part of left valve of 19. 

21. Woodwardian Museum. Cambridge Greensand (derived from the Gault). 

22—25. P. minuta, Seel. (P. 188.) 

22, 24. Woodwardian Museum. Cambridge Greensand. 

23. Wiltshire Collection. Red Limestone, Speeton. 

25, 5, Fo Red Limestone, Hunstanton. a, outline,” natural 

SIZE. 0, xo: 
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PLATE XXVI. 

PLicaTuLA (continued). 
Fies. 

1—11. P. inflata, Sow. Woodwardian Museum, Cambridge. Right valves 

(except fig. 7). (P. 139.) 

1—3, 5. Totternhoe Stone, Burwell. 

4, Lower Chalk, Burwell. 
6. Totternhoe Stone, Arlesey. 

ie ui A Reach. Left valve. 

8. re - Burwell. 

9. Lower Chalk, Burwell. 

10. Chalk Marl, Haslnefield. 

11. H. subglobosus zone, Cherry Hinton. 

12—18. P. Barroisi, Peron. Right valves, except figs. 13,14. (P. 141.) 

12. H. planus zone, Dover. Dr. Rowe’s Collection. a, natural size; b, x 4. 

13. H. planus zone, Twyford. Woodwardian Museum. Left valve, a, natural 

size; b, xX 4. 

14. Top of M. cor-anguinum zone, North Foreland. Dr. Rowe’s Collection. 

Left valve, a, natural size; b,x 4. 

15. H. planus zone, Dover. Dr. Rowe’s Collection, a, natural size; b, x 4. 

16. Uintacrinus-band, Kingsgate, Margate. Dr. Rowe’s Collection. a, natural 

size; b, x 4. 

17. H. planus zone, Twyford. Woodwardian Museum. a, natural size; b, x 4. 

18. Chalk Rock, near Winchester. Mr. R. M. Brydone’s Collection. a, natural 

size; b, x 4. 

19—22. P. sigillina, Woodw. (P. 143.) 

19. B. mucronata zone, Hartford Bridge, Norwich. Woodwardian Museum. 

a, interior of right valve; b, central part of same x 2. 

20. Top of M. cor-testudinarium zone, Chatham. Dr. Rowe’s Collection. 

Left valve. J 

21. Same horizon, ete. Left valve x 2. 

22. M. cor-testudinarium zone, Chatham. Museum of Practical Geology, 

No. 179. ITLeft valve. a, natural size; b, x 2. 
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A MONOGRAPH 

OF THE 

BRITISH CARBONIFEROUS LAMELLIBRANCHIATA. 

VOR. 

Family PINNIDA. 

Genus Pinna, Linné, 1758. 

ConcHYLIoLitHus (Prinnirzs), Martin, 1809. Petrific. Derbiensia, p. 14. 

The generic characters of Pinia need no description here. It is of interest to 

note the length of time that this genus has existed. 

PINNA FLABELLIFORMIS, Martin, 1809. Plate II, figs. 1—6; Plate IV, fig. 1. 

ConcHYLIOLITHUS (PINNITES) FLABELLIFORMIS, Martin, 1809.  Petrific. Derb., p. 

14, pl. vi, figs. 1, 2. 

— nupws, Martin, 1809. Ibid., Syst. Arrangem., p. 14. 

Pinna costata, Phillips, 1836. Geol. Yorks., pt. i, p. 211, pl. vi, fig. 2. 

FLABELLIFORMIS, de Koninck, 1843. Descr. Anim. Foss. Terr. Carb. Belg., 

p. 124, pl. v, fig. 1. 

var. Inzquicostata, Portlock, 1843. Rep. Geol. London- 

derry, p. 437. 

— Morris, 1843. Cat. Brit. Foss., 1st edit., p. 98. 

— M‘Coy, 1844. Synops. Carb. Foss. Ireland, p. 85. 

] 
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Pinna inzQuicostata, M‘Coy, 1844. Synops. Carb. Foss. Ireland, p. 86. 

—  FxeExicostata, M‘Coy, 1844. Ibid., p. 85, pl. xix, fig. 1. 

—  FLABELLIFORMIS, Bronn, 1848. Nomencl. Paleont., p. 978. 

— — Brown, 1849. Illust. Foss. Conch., p. 169, pl. lxvii, 

fig. 19. 

— ~~ d’ Orbigny, 1850. Prodrome Paléont., vol. i, p. 135, 

_— — Morris, 1854. Cat. Brit. Foss., 2nd edit., p. 180. 

—  FLeExicostaTa, Morris, 1854. Ibid., p. 180. 

—  FLABELLIFORMIS, M‘Coy, 1855. Brit. Pal. Foss., p. 498. 

—  Fuiexicostata, M‘Coy, 1855. Ibid., p. 499, pl. iiiz, figs. 11—13. 

—  FLABELLIFORMIS, Griffith, 1860. J. Geol. Soc. Dublin, vol. ix, p. 93. 

—  FLexicostata, Griffith, 1860. Ibid., p. 94. 

— 3In#Quicostata, Griffith, 1860. Ibid., p. 94. 

—  FLABELLIFORMIS, Hichwald, 1860. Lethzea Rossica, vol. i, p. 985, pl. 

xxxviil, fig. 23. 

— — Wardle, 1863. Sleigh’s Ancient Hist. Leek, pl. i, fig. 5. 

a — Young and Armstrong, 1871. Trans. Geol. Soc. Glasgow, 

vol. 11, suppl. p. 47. 

— = Armstrong, Young, and Robertson, 1876. Cat. West. 

Scott. Foss., p. 52. 

—  FLExIcosta, Armstrong, Young, and Robertson, 1876. Ibid., p. 52. 

—  spatuLa, Roemer, 1876. Lethea Paleoz. Atlas, taf. xliv, fig. 10. 

— _ FLABELLIFORMIS, Bigsby, 1878. Thesaurus Devonico-Carboniferus, p. 293. 

—  FxLexicosrata, Bigsby, 1878. Ibid., p. 293. 

—  FLABELLIFORMIS, de Koninck, 1885. Ann. Mus. Roy. Hist. Nat. Belg., 

tom. xi, p. 164, pl. xxvii, figs, 1, 2. 

— — Etheridge, 1888. Brit. Foss., pt. i, Paleozoic, p. 275. 

—  costata, Htheridge, 1888. Ibid., p. 275. 

—  FweExicostata, Etheridge, 1888. Ibid., p. 275. 

— inaequicostata, Htheridge, 1888. Ibid., p. 275. 

Specific Characters.—Shell large, transverse, elongate, triangular, compressed. 

The anterior end is obsolete, the inferior and superior borders almost meeting in 

front. The inferior margin descends downwards and backwards, and is almost 

straight; the posterior margin is almost truncate, shghtly convex. The hinge-line 

is long and straight. ‘The umbones small, terminal and pointed, almost obsolete. 

The valve is convex from above downwards, especially in front, but as the shell 

expands posteriorly the convexity diminishes. 

Interior.—Casts of the interior show an elongate groove just below the superior 

margin for the internal hgament, and a well-marked groove just within the lower 

border for its anterior third. The adductor scar is large and round, placed far 

back on the dorsal slope. The internal surface above and below is smooth, but in 

the median portion of the valve is marked by radiating, rounded folds and sulci. 

Keterior.—The surface is ornamented with radiating or subparallel ribs and 

sulci, often exhibiting, some little distance from the anterior end, some slight degree 
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of sinuosity or interruption. These ridges are crossed by obscure lines of growth, 
which are concentric with the posterior border. 

Dimensions.—Specimens may grow to an immense size. De Koninck figures a 
specimen which measures— 

Antero-posteriorly —. é ; . 390 mm. 
Dorso-ventrally : : , . 120 mm. 

Thickness . 4 s . 40 mm. 
Localities.—Kngland: the Carboniferous Limestone of Narrowdale, Stafford- 

shire ; Castleton, Derbyshire ; Cracoe and Thorpe, Yorkshire ; Poolvash, Isle of 
Man. Shale above Great Scar and Middle Limestones, Wensleydale. Shale above 
Underset Limestone, Swaledale; Lowick, and Ironstone series of Redesdale, 
Northumberland. Scotland: the Upper Limestone series of Newfield, Arden, 
Bishopriggs; the Lower Limestone series of Beith and Hind og Glen; the 
McDonald Limestone, Muirkirk, Lugton Water, Waterland; Burn Anne; the 
Lower Limestone series of Fife; north of Laggan, Arran, twenty feet above the 
Hurlet Limestone; Upper Limestone series, Corrieshore; Maol-Doun, in shale 
below the Hurlet, Bute ; Scolieburn, Hdinburgh. Ireland : Carnteel and Benburb, 

co. Tyrone; Bunnowa, Hasky, co. Sligo. 

Observations. —Following de Koninck, I consider that the four species P. 
flabelliformis, Martin, P. costata, Phillips, P. inequicostata and P. flevicostata, 

M‘Coy, are one and the same species; the differences considered by these authors 

to be of specific value beine mere irregularities in the surface ornament, often due 

to growth. P. flewicostuta, M‘Coy, is founded on a series of internal casts from 

Lowick, Pl. II, figs. 1, 6. These specimens are in the Woodwardian Museum, 

Cambridge, and are casts of the right and left valves. 

Pl. II, fig. 2,1s the type of M‘Coy’s P. inxquicostata (op. supra cit.), and consists 

of a section from the middle of the valve, also a cast. ‘The specimen is in the Griffith 

Collection of the Museum of Science and Art, Dublin, and [am grateful to the 

authorities for permission to refigure the various types. 

I have only been able to figure small and incomplete examples. The shell 

grows to a considerable size, as is shown by the very fine specimen figured by de 

Koninck (op. supra cit., pl. xxvii, fies. 1 and 2). The author points out that the 

apical angle of all the various shells now referred to P. flabelliformis 1s practically 

identical, and that in consequence of the youth and preservation of the specimens, 

modifications of the ornament, due to age, have not been appreciated by previous 

observers; but even de Koninck did not recognise the fact that all the figured 

examples of P. flevicostata were casts of the interior. 

The type of P. inequicostata, Portlock, is refigured Pl. IV, fig. 1. 
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Pinna mutica, M‘Coy, 1844. Plate I, figs. 1—6. 

Pinna mutica, M‘Coy, 1844. Synops. Carb. Foss. Ireland, p. 86, pl. xix, fig. 11. 

—  Ivanisxrana, de Verneuil, 1845. Géol. Russie d’Europe, vol. ii, p. 319, 

pl. xx, fig. 12. 

—  spatuna, Mf‘Coy, 1853. Ann. Mag. Nat. Hist., 2nd ser., vol. xii, p. 188. 

= — Morris, 1854. Cat. Brit. Foss., 2nd edit., p. 180. 

— — — 1855. Brit. Pal. Foss., p. 499, pl. iiiz, figs. 9, 10. 

Cf.—  susspatuLata, Worthen, 1875. Geol. Surv. Illinois, vol. vi, p. 524, pl. xxx, 

fig. 4. 

—  spatuLa, Armstrong, Young, and Robertson, 1876. Cat. West. Scott. Foss., 

p- 52. 

— — Bigsby, 1878. Thesaurus Devonico-Carboniferus, p. 293. 

AVICULOPINNA SPATULA, de Koninck, 1885. Ann. Mus. Roy. Hist. Nat. Belg, 

tom. xi, p. 167, pl. xxvii, figs. 7—9. 

— pD’Orsrenyl, de Koninck, 1885. Ibid., p. 167, pl. xxvii, figs. 3, 4. 

Pinna spatuLa, Etheridge, 1888. Brit. Foss., pt. 1, Paleozoic, p. 275. 

— mutica, Etheridge, 1888. Ibid., p. 275. 

AVICULOPINNA SPATULA, Turnquist, 1896. Fossilftthr. Untercarb. Siidvogesen, 

Abh. geol. Specialkarte Elsass-Lothr., Band v, Heft 

5, p. 63, pl. xvii, fig. 13. 

Specific Characters—Shell transversely produced, triangularly elongate, only 

very slightly convex except near the anterior end. The anterior end is obsolete, 

and the shell terminates in this direction in a blunt point. The posterior border 

passes downwards and backwards, and is straight except posteriorly, where it 

curves bluntly upwards to join the posterior margin. It is truncate, bluntly 

rounded. The hinge-line is straight and long. The umbones appear to be obsolete 

and terminal. ‘The convexity of the valve becomes less and less as the expanded 

posterior end is approached. 

Interior.—The adductor muscle is large, shallow, oval, placed on the dorsal 

slope, remote from the posterior end, and a little below the hinge-line. There is a 

long groove parallel to and below the superior border for the internal ligament, and 

another broader groove just within the lower border for the anterior third of the 

valve. The hinge-line is thin and edentulous. Interior of shell smooth. 

Heterior.—The surface is almost smooth, with very faint, broad, laminar lines of 

erowth, parallel to the margins. 

Dimensions.—PI. I, fig. 1, one of the types of M‘Coy’s Pinna spatula, measures 

at least 150 mm. antero-posteriorly, and 40 mm. dorso-ventrally, at the posterior 

end. 

Localities —England : the Carboniferous Limestone of Castleton and Park Hill, 
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Derbyshire ; Hill Bolton, and beds above the Underset Limestone, Lunds Gill, 

Yorkshire ; beds above the Underset Limestone, Farcote Gill, Swarth Fell, West- 

moreland; Carboniferous Limestone, Poolvash, Isle of Man; Lowick and Redes- 

dale Ironstone, Redesdale, Northumberland. Scotland: Glencartholm, Eskdale, 

Dumfriesshire ; Lower Limestone series of Craigenglen, Auchenskeith ; Lugton 

Water, Waterland; Gateside, Beith; Salton. Ireland: Arenaceous Limestone, 

Kilbride, Ballycastle, co. Mayo. 

Observations.—The type, Pl. I, fig. 3, of M‘Coy’s Pinna mutica is preserved in 

the Griffith Collection, Science and Art Museum, Dublin. It is very imperfect and 

small, but there is no doubt that it is the same species as the shells described later 

as P. spatula by the same author (op. supra cit.). Pl. I, fig. 1, is the type of P. 

spatula, and is preserved in the Woodwardian Museum, Cambridge. This specimen 

is much crushed and imperfect in front. It would appear, judging from this 

specimen, that in a very elongate example the slope of the mferior border is much 

decreased towards the posterior end of the shell, and PI. I, fig. 6, bears out this fact. 

The latter specimen is crushed, but shows that the shell had a moderately thick 

periostracum. 

De Koninck describes three species of smooth Pinniform shells, which differ from 

each other only in size, convexity, and the angle formed by the upper and lower 

margins. It is a question whether these differences are of specific value, and are not 

merely due to growth. The three species are stated to be more or less rare, and to 

occur in the limestone of Visé. It is, however, true that a certain amount of variability 

in convexity and angularity is seen to occur, if a large number of specimens from 

any British locality be examimed. None of our specimens give any indication of the 

peculiar umbones figured by de Koninck, which are considered by him to be so 

important that the group of shells is placed in the genus Aviculopinna of Meek, 

and Pl. I, fig. 6, which is perfect in front, would lead one to infer that the umbones 

figured by de Koninck do not exist. I have carefully exammed many specimens 

with a view of ascertaining this point, but have been unable to obtain any evidence 

that the umbones were not terminal. I therefore for the present retaim the species 

in the genus Pina. 

Pinna subspatulata, Worthen (op. supra cit.), probably belongs to M‘Coy’s species. 

Family AVICULIDAS. 

Genus Prerontres, M‘Coy (pars), 1844. 

Preronites, M‘Coy (pars), 1844. Synops. Carb. Foss. Ireland, p. 81. 

Non — M‘Coy, 1852. Brit. Pal. Foss., p. 391. 

AvicuLopinna, Meek, 1867. Amer. J. Sci. and Arts, vol. xliv, p. 282. 

== — 1872. Rep. U.S. Geol. Surv. Nebraska, p. 197. - 
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Generic Characters.—Shell compressed, somewhat oblique, subtriangularly trans- 

verse, very inequilateral. Anterior end very small, sharp, and pointed; inferior 

border becoming more and more convex as it passes downwards and backwards ; 

posterior border sinuous. Hinge-line the longest part of the valve, straight ; 

umbones small, placed anteriorly. but not terminal; valves obliquely swollen from 

the umbo towards the postero-inferior angle ; posterior slope compressed, expanded, 

and subalate. 

Interior unknown. 

Exterior surface ornamented with concentric lines and folds, more apparent 

posteriorly and over the swollen part of the valve. 

Observations.—The genus Pteronites, M‘Coy, contains shells of two very distinct 

types, those with concentric and those with radiating ribs and striz. The first 

species described by M‘Coy under the generic heading Pteronites is P. angustatus, 

and this must therefore be regarded as the generic type; and P. latus, M‘Coy, 

doubtless belongs to the same genus. The shells with radiating striz, P. sulcatus, 

P. persulcatus, differ not only in ornament but in shape, beg much more quadrate, 

having the posterior border less emarginate, the hinge-line comparatively much 

shorter, the dorsal slope much more compressed, and the anterior end smaller but 

more gibbose ; the umbones were nearly terminal. 

These characters are present in the Actinopteria, Hall, a genus well represented 

in the Devonian rocks of New York State, and I now refer these species to this 

genus. The genus Pteronites was adopted by Hall in this restricted sense, and he 

eives the followimg diagnosis :—*‘ Pteronites, M‘Coy. This genus is restricted to 

those species possessing the characters of the original types. Body very oblique ; 

hinge-line longer than the body of the shell; wing and hinge extended posteriorly. 

‘Test marked by concentric striz.” 
I have little or no hesitation in considering Aviculopinna of Meek as a synonym 

of Pteronites. He founded this genus for Pinniform shells with non-terminal 

wumbones and a sinuous posterior border, both of which characters are well shown 

in his type A. americana. Tam uncertain as to the correctness of de Koninck’s 

reference of Pinia spatula, M‘Coy, and other allied shells, to Aviculopinna. I have 

not yet been able to recognise in British specimens the characteristic features on 

which de Koninck rehes for his change of genus. 

Pteronites would therefore form a link between Pinna and Leiopteria, possessing 

a more Pinniform outline, but approaching the latter genus in the sulcation of the 

posterior border and long extended hinge-line. 
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PTERONITES ANGUSTATUS, M‘Coy, 1844. Plate V, figs. 1—5. 

PTERONITES aNGustatus, M‘Coy, 1844. Synops. Carb. Foss. Ireland, jp. 81, pl. 

xill, fig.*6. 

— — Morris, 1854. Cat. Brit. Foss., 2nd edit., p. 181. 

= — Bigsby, 1878. Thesaurus Devonico-Carboniferus, p, 295. 

— NAVIFORMIS, de Koninck, 1885. Ann, Mus. Roy. Hist. Nat. Belg., 

tom. xi, p. 187, pl. xxx, fig. 26. 

— SUBVENTRICOsuUS, de Koninck, 1885. Ibid., p. 186, pl. xxx, fig. 25. 

— ANnGustatus, Etheridge, 1888. Brit. Foss., pt. 1, Paleozoic, p. 276, 

Specific Characters.—Shell small, very inequilateral, almost arciform, pointed 

behmd and compressed im front. Anterior end very small but distinct, 

blunt. The lower border sweeps round from the antero-superior angle to the 

postero-superior angle without a break; but the anterior half is a segment of a 

greater circle than the posterior portion, and therefore appears flatter. The hinge- 

line is straight, the greatest antero-posterior diameter of the valve. ‘The umbones 

are small, gibbose, shghtly raised above the hinge-line, and placed very far forward 

but not quite terminal. The anterior part of the valve is obliquely swollen, but 

posteriorly the valves are much compressed and expanded; the posterior wing is 

not marked off from the rest of the valve. The hinge edge is rolled and thickened, 

marked off from the valve by an elongate narrow groove. 

Heterior.—The surface is ornamented with regular equidistant ridges parallel to 

the margin, most marked over the oblique gibbosity, becommg almost obsolete 

in front and behind. These ridges are separated by smooth flattened spaces. 

Shell thin. . 

Dimensions.—P|. V, fig. 1, a compressed specimen from Lawston Linns, 

Liddle Water, measures— 

Antero-posteriorly ; , : . 39 mm, 

Dorso-ventrally : ; p . 14mm. 

Localities —England : the Carbonaceous series of Lewisburn, Northumberland ; 

above the masses of Limestone on Calecareous Shale, Whitewell, Yorkshire; beds 

above the Underset Limestone, Goodham Guill, Swarth Fell. Scotland: Larriston 

Burn, Archerbeck Burn, four miles north-west of Canonbie; river Esk, north of 

Glencartholm, Dumfriesshire. lreland: Arenaceous Shale, Bruckless, Dunkineely, 

co. Donegal. 
Observations.—The specimen, Pl. V, fig. 5, of Pteronites angustatus in the 

Griffith Collection, Museum of Science and Art, Dublin, can, I think, hardly be the 

type specimen. The figure given by M‘Coy is so good that it seems to me possible 
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that some better example must have been used. The example in the Griffith Collec- 

tion is a left valve, and M‘Coy’s figure appears as a right valve, but it must be 

remembered that M‘Coy never reversed his figures on the stone, so that the opposite 

valve is always represented. 

The posterior edge of this shell was remarkably thin, and often only the strong 

rolled hinge remains, so that the shell appears to have a long linear process 

posteriorly, which is not the case in perfect specimens. 

P. angustatus 1s much smaller, more compressed, and less triangular than 

P. latus. Tt is not a common shell, and is always found in shaly beds, pointing to 

its mud-haunting habits. This species is found at a much lower horizon in Scotland 

than in England, but it is too rare a shell to construct a curve showing the 

successive periods at which it reached definite localities on its way south, as can be 

done in the case of various other Lamellibranchs (vide ‘ Quart. Journ. Geol. Soc.,’ 

vol. lvii, p. 380). I have little hesitation in referring Pteronites naviformis and P. 

subventricosus, de Koninck, to this species. 

Preronires tatus, M‘Coy, 1844. Plate V, figs. 6 and 7. 

Preronites tatus, M‘Coy, 1844. Synops. Carb. Foss. Ireland, p. 81, pl. xiii, 

fig. 7. 

— — Morris, 1854. Cat. Brit. Foss., 2nd edit., p. 181. 

= — Bigsby, 1878. Thesaur. Devonico-Carboniferus, p. 295. 

= — Etheridge, 1888. Brit. Foss., pt. 1, Paleozoic, p. 276. 

Specific Characters.—Shell below medium size, compressed, transversely tri- 

angular. The anterior end is obsolete, and the front part of the valve is somewhat 

turned, the lower margin adpressed to form the cavity of the valve. The inferior 

border is slightly concave at first, then descends downwards and backwards, where 

it becomes convex and broadly curved, passing round into the posterior margin 

with a single sweep. The posterior margin is truncate, very slightly sinuous above 

the postero-superior angle, a right angle. The hinge-line is long and straight; the 

umbones are small, pointed, and terminal (subterminal in cast of the interior). 

The anterior part of the valve is narrow and convex, the posterior flattened and 

expanded. The posterior wing is relatively large, triangular, compressed, marked 

off from the rest of the valve by a straight shallow sulcus, which passes obliquely 

downwards and backwards from the umbo to the posterior border. 

The hinge is edentulous, with two longitudinal grooves posteriorly. 

Heterior.—The surface is almost smooth, ornamented with obscure flattened 

ribs and very shallow sulci, which are parallel to the margins. 
ni i i ee es 
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Dimensions.—P|. V, fig. 6, M‘Coy’s type specimen, measures— 
Antero-posteriorly 5 ; ‘ . 936mm. 
Dorso-ventrally : , ‘ 2 LO mm: 
From side to side (estimated) : ; . 4mm. 

Localities—England : the Carboniferous Limestone of Grassington, Yorkshire ; 
Park Hill and Thorpe Cloud, Derbyshire. Tveland: the Carboniferous Limestone 
of Millicent, Clane, co. Kildare. 

Observations. —Unfortunately few specimens of this shell have come to my 
notice. The original of Pl. V, fig. 5, is not perfect, and Pl. V, fig. 7, a specimen 

from Grassington, Yorkshire, in the museum of the Geological Survey, Jermyn 
Street, is imperfect posteriorly. The species has some resemblance to Aviculo- 

pinia membranacea, de Kon., but the peculiar curvature of the lines of growth 

posteriorly is not present in this latter species. 

P. latus is much more regularly triangular and deeper from above downwards 

than P. angustatus. The lines of growth are much less distinctly marked. <A 

single imperfect example has been obtained by me from Thorpe Cloud, and one from 

Park Hill, Derbyshire. 

Genus Lutoprerta, Hall, 1884. 

LeropTerta, Hall, 1884. Pal. N. York, vol. v, pt. 1, p. xiii. 

? Lepropesma, Hall, 1884. Ibid., p. xiii. 

Generic Characters.—Very imequilateral. Shell triangularly oblique, more or 

less gibbose. Anterior superior angle right. Anterior end short, compressed, 

marked off from the tumid portion of the valve by the byssal sulcus; the posterior 

inferior part of the valve is flattened and rounded; the posterior margin concave ; 

the hinge-line straight and more or less prolonged backward beyond the posterior 

margin as a thin, narrow rostrum. The dorsal slope is flattened, compressed, and 

expanded into a posterior wing. 

Interior.—The anterior adductor muscle is small, round, deep, placed well within 

the concavity of the valve, remote from the margin. The posterior adductor 

larger, shallow, placed in the hollow of the dorsal slope, remote from the margin 

and hinge-line. Pallial line well marked, remote from the margin. Hinge with 

oblique teeth in front and parallel grooves posteriorly. Umbones small, anterior, 

but never terminal. 

Keterior. Surface marked with lines of growth and strize, at times laminose, at 

others squamose, Shell thin. 

2 
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Observations.—Phillips (‘Geol. Yorks., pt. u, 1836, p. 211) described three 

species of shells under the generic name Gervillia—G. laminosa, G. lunulata, and 

G. squamosa ; and they possess a very marked external resemblance to this genus, 

but have not the series of perpendicular fossettes for the igament in the cardinal 

area. On the other hand, they have a well-marked prolongation of the hinge-line 

to form a rostrum. A fourth species was referred to this genus, G. inconspicua, 

which was imperfect, and the type has unfortunately disappeared, so that it is 

impossible now to hazard a guess as to the identity of this specimen, but it has 

seemed to me that it might belong to Sanguinolites striatolamellosus. 

De Konineck (‘ Descr. Anim. Foss. Belg.,’ 1845, p. 129) and others referred 

Phillips’s three species to Avicula, with which genus they have even a greater 

resemblance; but the hinge-plate is markedly different, for there seems to be no 

long lateral tooth, but a striated hinge-plate. Bakewellia, King, has a closely allied 

form, but has, according to that author, several cartilage pits in the hinge area, 

like Perna and Gervillia. 

Pterinea, Goldfuss, also has certain characters i common, but the hinge-plate 

with two diverging lateral teeth and the thick shell are not present in Leiopteria. 

Hall described two genera, Leiopteria and Leptodesina, which are very closely 

allied, if not the same genus. According to this author, “ Leptodesiua, im its 

prevailing forms, is similar to Leiopteria, except that the anterior end is always 

nasute and acute, instead of auriculate and rounded.” In shape the British 

Carboniferous shells are certainly more nearly like the figured species of Leptodesima 

than Leiopteria, and have the elongate process posteriorly common to Avicula and 

the former genus. It seems doubtful to me if both generic names are necessary. 

It is interesting to note the very small differences between Leiopteria and recent 

forms of Avicula. Externally and in general shape the genera resemble each other 

very closely; the general plan of the hinge is the same, but the posterior lateral 

tooth is stronger, shorter, and more oblique in Avicula, and the cardinal teeth seem 

to be smaller and placed further forwards in Levopteria. Indeed, had I not 

consulted one of the most eminent living conchologists on the point, I should have 

considered the differences of hinge character as of specific value only. 

De Koninck has described twenty-one species of Leiopteria from the Carbo- 

niferous rocks of Belgium, of which eighteen are said to be new. A study of the 

figured specimens will show that many of these are young or immature forms of 

other species. 
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Letopreria LunuLata, Phillips, sp., 1836. Plate II, figs. 7—11; Plate ITI, figs. 2, 

3; Plate IV, figs. 4, 5, 8. 

GERVILLIA LUNULATA, Phillips, 1836. Geol. Yorks., pt. ii, p. 211, pl. vi, fig. 12. 

Avicuna tununata, de Koninck, 1843. Deser. Anim. Foss. Belgique, p. 129, pl. iui, 

figs. 21 a, b. 

— = Morris, 1843. Cat. Brit. Foss., Ist edit., p. 106. 

— — M‘Coy, 1844. Synops. Carb. Foss. Ireland, p. 84. 

= LEVIGATA, M‘Coy, 1844. Ibid., p. 84, pl. xiii, fig. 23. 

— INFoRMIS, M‘Coy, 1844. Ibid., p. 83, pl. xii, fig. 21. 

— rEcTA, M‘Coy, 1844. Ibid., p. 84, pl. xiii, fig. 24. 

— aneusta, M‘Coy, 1844. Ibid., p. 83, pl. xiii, fig. 20. 

= LUNULATA, Brown, 1849.  Illust. Foss. Conch., p. 163, pl. lxvii, fig. 17. 

= a @ Orbigny, 1850. Prodrome Paléont., vol. i, p. 137. 

= — Morris, 1854. Cat. Brit. Foss., 2nd edit., p. 162. 

— recta, Morris, 1854. Ibid., p. 162. 

PreRINEA LuNULATA, M‘Coy, 1855. Brit. Pal. Foss., p. 480. 

— LavieaTa, M‘Coy, 1855. Ibid., p. 479. 

AvicuLa LunuLata, Hichwald, 1860. Lethza Rossica, vol.i, p. 956, pl. xxxvui, fig. 16. 

_ — Bigsby, 1878. Thesaurus Devonico-Carboniferus, p. 287. 

LEIOPTERIA LuNULATA, de Koninck, 1885. Ann. Mus. Roy. d’Hist. Nat. Belg., 

tom. xi, p. 188, pl. xxx, fig. 4. 

AvicuLa Lunuata, Etheridge, 1888. Brit. Foss., pt. i, Paleozoic, p. 270. 

-- INFORMIS, Htheridge, 1888. Ibid., p. 270. 

= L&HVIGATA, Htheridge, 1888. Ibid., p. 270. 

= rECTA, Htheridge, 1888. Ibid., p. 271. 

_— anausta, Etheridge, 1888. Ibid., p. 270. 

Specific Characters. — Shell inequilateral, obliquely lunulate, compressed. 

Anterior wing short, narrow, compressed, almost pointed. ‘The anterior border is 

oblique, somewhat sinuous, and descends downwards and backwards. The lower 

border is broader and convex, passing up behind to meet the posterior margin, 

which is faleiform and concave. The hinge-line is long and straight, produced 

backwards in a short, narrow process, which does not extend as far posteriorly as 

the posterior inferior angle. The umbones are small, raised slightly above the 

hinge-line, very little swollen, and placed far forwards, but not terminal. 

The body of the shell is obliquely and somewhat lunulately swollen, flattened 

and expanded downwards near the posterior inferior angle. This convexity 1s 

gradual in front, but posteriorly it is marked off from the depressed and flattened 

posterior wing by a well-marked lunate convex ruga, which passes from the umbo 

to the postero-inferior angle. 

Interior. 

teeth and elongated posterior lateral teeth. Pallial line entire. 
A large muscle-scar, subcentral. Hinge with small, oblique anterior 
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Heterior.—The surface is ornamented with fine, close, concentric strize and 

lines of growth, which follow the line of the posterior margin on the posterior ear, 

and terminate in the hinge-line. 

Dimensions.—PI. I, fig. 7, the type of Phillips’s Gervillia lwiulata, measures 

Antero-posteriorly . 45 mm. 

Dorso-ventrally : é : . 24 mm. 

From side to side (estimated) —.. . 10mm. 

Localities —England: the Carboniferous Limestone of Castleton, Park Hill, 

Thorpe Cloud, Derbyshire; Settle, Hill Bolton, Cracoe, and Withgill, Yorkshire ; 

Clitheroe, Lancashire; Poolvash, Isle of Man; the Underset Limestone, Farcote 

Gill and Goodham Guill, Swarth Fell. Scotland: the Upper Limestone series of 

Howrat, Dalry ; Hurlet series, Maol Doun, Bute ; Knockhill Quarry, Strathkiness, 

Fife. Ireland: the Carboniferous Limestone series of Millicent, Clane, co. Kildare ; 

Doohyle, co. Limerick; Ballybriggan, co. Kerry; and Park Adelear, co. Cork. 

Observations.—Fortunately the type of Phillips’s Gervillia luiulata is preserved 

in the Gilbertson Collection, Natural History Museum, South Kensington, and I 

am permitted to refigure it by the kindness of the authorities, Pl. II, fig. 7. The 

specimen is a little imperfect in front, but otherwise is very well preserved. 

I think Avicula recta, M‘Coy, refigured Pl. II, fig. 8, and 4. levigata, Pl. II, fig. 

11, represent the very young and adult forms of Phillips’s species. The specimens 

are in the Griffith Collection of the Museum of Science and Art, Dublin, and the 

authorities have kindly permitted me to reproduce the specimens. ‘The important 

characters which distinguish L. lunulata from other species of the genus are the 

peculiar shape, and the narrowed, almost pointed postero-inferior angle, the 

strongly marked-off posterior wing, and the acutely rounded, curved edge to the 

posterior slope. 

L. hirundo, de Koninck, is more triangular and transverse, less oblique, and 

has a much longer process to the hinge-line posteriorly. It will be noted in 

L. lunulata that this process does not extend very far beyond the margin of the 

shell. 

L. lunulata was well and fully described by M‘Coy (op. supra cit.) under the 

generic name Pterinea. In remarks on the species P. /evigata he says, ‘‘ This fine 

shell bears some resemblance to Gervillia lunulata of Phillips, but is easily 

distinguished by its greater size, wider posterior end, smooth surface, and the total 

absence of the steep posterior ridge, which in that species separates the posterior 

ear from the body of the shell.” In the original specimen, PI. I, fig. 11, this ridge 

is seen to be present and well marked. It is possible, therefore, that the types 

which served for the second description, said to come from Derbyshire, may have 

belonged to L. grandis, Pl. ITI, figs. 12—15. The smoothness of the surface depends 

largely on the preservation of the fossil and the wideness of the posterior end 
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naturally, or the size or stage of growth. The writer of the notes on L. M‘Coyi in 
de Koninck’s great work also thinks that M‘Coy confounded two different species 
under the title P. levigata, and refers the shell described last to LZ. M ‘Coyt; but I 
am not prepared to say that the specimens figured by de Koninck as L. M‘Coyi 
and L. lwnulata are distinct. 

Avicula angusta, M‘Coy, P1. IV, fig. 4, is acrushed and flattened specimen, which 
from its shape must, I think, belong to DL. lwnulata. A. informis is doubtless a 

portion of the cast of the interior of a left valve of the same species. It is to be 
noted that M‘Coy’s figure is very different indeed from that of the shell which is 
labelled as the type. 

LEIOPTERIA HIRUNDO, de Koninch, 1885. Plate III, fig. 1. 

LEIOPTERIA HIRUNDO, de Koninck, 1885. Ann. Mus. Roy. Hist. Nat. Belg., tom. 

x1, p. 188, pl. xxx, figs. 1 and 2. 

Specific Characters.—Shell of medium size, obliquely convex, aviculoid. The 

anterior end is well marked, triangular, compressed, separated from the rest of the 

valve by a well-marked byssal groove. The antero-superior angle is a right angle, 

the anterior border small and bluntly pointed. The imferior border descends 

downwards and backwards in an almost straight line, but behind is bluntly rounded 

upwards to join the posterior margin, which is markedly falciform. The hinge-line 

is elongate and straight, produced backwards by a rolled rostrum. The umbones 

are tumid and small, only slightly raised and placed far forwards, about one-fifth 

the length of the hinge-lme from the anterior end. The body of the valve is 

obliquely tumid, but the swelling rapidly diminishes in amount as the valve 

expands downwards and backwards. The posterior wing is compressed, triangular, 

marked off from the tumid portion of the valve by a straight, oblique, shallow 

sulcus, below which the gibbosity of the valve rises gradually. 

Interiovr.—Apparently normal. 

Heterior.—The surface is ornamented with numerous very regular, fine strive 

and lines of growth, which are parallel to the contour of the margins. Shell very 

thin. 

Dimensions.—PI. II, fig. 1, a specimen from the Carboniferous Limestone of 

Castleton, measures— 

Antero-posteriorly : : : . 40 mm. 

Dorso-ventrally , : 5 . 23 mm. 

From side to side (estimated) s . 16mm. 

Localities—The Carboniferous Limestone of Castleton, Derbyshire; Hill 

Bolton, Yorkshire. 
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Obser vations.—Speaking of L. hirwido, de Koninck states, “‘ This species has the 

ventral border less arched than DL. lwnulata ; it is not so high, and the posterior 

wing is more elongate.” To these differences I would add that the line of 

separation of the wing and convex portion of the valve is straight and not arched, 

and the compression is more gradual, and does not extend so far backwards. The 

rostrum is much longer and stronger, and the anterior end comparatively longer 

and more pointed. The whole valve is more regularly triangular and less lunate. 

On the other hand, the valve is less triangular, less compressed, and has a better 

marked-off and developed posterior wing than L. Thompsoit. 

The species does not seem to be common, and at present I have only met with 

it at Castleton and Hill Bolton. De Koninck states that the species is very rare, 

and comes from the Carboniferous Limestone of Visé. 

Lutoprertia Laminosa, Phillips, sp., 1836. Plate ILI, figs. 4—9; Plate IV, fig. 6. 

GERVILLIA LAMINOSA, Phillips, 1836. Geol. Yorks., pt. 1, p. 212, pl. vi, fig. 10. 

— Morris, 1843. Cat. Brit. Foss., Ist edit., p. 108. 

AvicuLa LAMINnosA, M‘Coy, 1844. Synops. Carb. Foss. Ireland, p. 84. 

GERVILLIA LAMINOSA, Bronn, 1848. Nomencl. Paleontol., p. 529. 

— — Brown, 1849.  Illust. Foss. Conch., p. 165, pl. Ixvii, fig. 10. 

AvicuLa taminosa, d’Orbigny, 1850. Prodrome Paléont., vol. i, p. 137. 

— = Morris, 1854, Cat. Brit. Foss., 2nd edit., p. 162. 

GeRvVILLIA LAMINOSA, R. Griffith, 1862. J. Geol. Soc. Dublin, vol. ix, p. 93. 

Non — — Wardle, 1863. Sleigh’s Ancient Hist. Leek, pl. iii, fig. 4. 

AvyictuLa taminosa, Bigsby, 1877. Thesaurus Devonico-Carboniferus, p. 287. 

Letoprerra Lamrinosa, de Koninck, 1885. Ann. Mus. Roy. dHist. Nat. Belg., 

tom. xi, p. 190, pl. xxx, fig. 6. 

— ROSTRATA, de Koninck, 1885. Ibid., p. 192, pl. xxx, fig. 14. 

Avicuta Laminosa, Etheridge, 1888. Brit. Foss., pt. 1, Paleozoic, p. 270. 

— (Leroprerta) Laminosa, Tornquist, 1896.  Fossilfihr. Unterearbon. 

Siidvogesen, Abh. geol. Specialkarte Elsass.- 

Lothr., Band v, Heft 5, p. 15, pl. xvii, 

figs. 5, 6. 

Specific Characters.—Shell of only medium size, obhquely gibbose, very inequi- 

lateral, irregularly subquadrate. The anterior end is very short, compressed ? 8 J 3 ? 
almost triangular in shape, blunt. The anterior border descends downwards and 

backwards ; the inferior border is roundly curved, and the posterior concave. The 
’ 

hinge-line is straight, its upper border prolonged backwards and rolled, forming 8 git, g > g 
an elongated narrow process. The umbones are obtuse, hardly raised above the 

hinge-line, and placed far forwards, not terminal. The body of the shell is 
o a) 

triangularly and obliquely gibbose, the gibbosity rising gradually both in front and 
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behind, marked off posteriorly from the wing by an almost obsolete linear oblique 
depression. The postero-inferior part of the valve is broad and expanded. The 
posterior wing is triangular, with a falciform margin, compressed and expanded, 
and seems to extend further back than the postero-inferior angle. Byssal sulcus 

well marked. 

Interior.—There is an excavated circular pit for the anterior adductor muscle. 

The pallial line is entire. 

Keterior.—The surface is ornamented with concentric laminose lines and strive 

of growth of irregular character. At times this condition is so much accentuated 

as to become subimbricating. 

Dimensions.—PI1. III, fig. 6, the original of Phillips’s species, measures 

Antero-posteriorly - ; : . 938 mm. 

Dorso-ventrally ; . 32mm. 

From side to side (estimated) : ; . 16mm. 

Localities—Enegland : the Carboniferous Limestone of Hill Bolton, Withgill, 

Scalber, and Settle, Yorkshire; Castleton, Thorpe Cloud, Park Hill, Derbyshire; 

Poolvash, Isle of Man. Scotland: Corrieburn, Kilsyth. Ireland: Clane, co. Kildare. 

Observatious.—The type specimen, PI. ITI, fig. 6, is preserved in the Gilbertson 

Collection, Natural History Museum. It is a left valve, not quite perfect in front 

or at the posterior inferior part. As far as I am able to judge, this specimen 

represents the fully grown individual. Much less transverse and triangular than 

LL. Thompsoni, the absence of any distinct lunate ridge, and the more quadrate form, 

distinguish the species from L. /unulata. 

The size and extent of the posterior wing is to be noted. Unfortunately, 

owing to the extension and thinness of the anterior and posterior extremities, one 

or other is frequently missing. The type, Pl. III, fig. 6, shows a perfect posterior 

wing; Pl. III, fig. 7, a perfect anterior end. It is probable that several of de 

Koninck’s species represent imperfect or immature forms of L. laminosa. h. 

Phillipsii, L. gibbosa, L. rostrata, L. strangulata, L. intermedia, and L. virgula seem 

to me to have much in common with the species. I think that there is good evidence 

that the shell was more quadrate in the younger stages of growth than when full 

grown—a fact which will account for some of the supposed species. In some of 

my specimens the rostrum seems to have been broken off or rubbed down during 

life. Casts of the interior would not show the peculiar shape of the posterior end, 

owing to the approximation of the opposing posterior wings ; hence another source 

of error in determination of species. In incomplete specimens it is advisable to 

determine the shape of the shell by tracing the contour shown by one of the lines 

of growth, and allowing for the extension of the rostrum. 
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Lytoprerta squamosa, Phillips, sp., 1836. Plate I, figs. 7—10. 

GERVILLIA squamosa, Phillips, 1836. Geol. Yorks., pt. ii, p. 212, pl. vi, fig. 9. 

— — Portlock, 1843. Rep. Geol. Londonderry, p. 438. 

= = Morris, 1843. Cat. Brit. Foss., Ist edit., p. 108. 

AvicuLa squamosa, M‘Coy, 1844. Synops. Carb. Foss. Ireland, p. 84. 

= ciBBosa, M‘Coy, 1844. Ibid., p. 83, pl. xiii, fig. 25. 

GERVILLIA squamosa, Bronn, 1848. Nomencl. Palont., p. 529. 

— — Brown, 1849. IIlustr. Foss. Conch., p. 165, pl. lxvii, fig. 18. 

AvicuLa squamosa, Morris, 1854. Cat. Brit. Foss., 2nd edit., p. 162. 

— GIBBOSA, Morris, 1854. Ibid., p. 162. 

— sguamosa, Bigsby, 1878. Thesaurus Devonico-Carboniferus, p. 287. 

—- — Etheridge, 1838. Brit. Foss., pt. 1, Paleozoic, p. 271. 

— cipBosa, Htheridge, 1888. Ibid., p. 270. 

Specific Characters.—Shell small, obliquely tumid, imequilateral, transversely 

broadly triangular. The anterior end is short, compressed, the margin rounded ; 

its anterior superior angle a right angle, separated from the body of the valve 

by a byssal sulcus. The inferior border is broadly rounded, and ascends posteriorly 

to meet the posterior margin, which is markedly concave. The hinge-line is long 

and straight, produced backwards as a short rostrum. The umbones are small, 

tumid, oblique, pointed, placed far forwards, and not raised. The body of the valve 

is triangularly swollen, expanded and flattened below and behind ; the dorsal slope 

is rapidly compressed and hollowed. Posterior wing narrow, elongate, and 

triangular. 

Interiov.—Anterior adductor scar small and round, remote from the anterior 

border. Posterior adductor scar shallow, larger, rounded, placed in the hollow of 

the dorsal slope, remote from the margin and hinge-line. Pallial line deep, entire, 

remote from the margin. Hinge normal. 

Surface-—The external surface is adorned with concentric, equidistant lines, 

which are separated by well-marked grooves, and follow the contour of the valve, 

even over the posterior wing. 

Dimensions.—Pl. I, fig. 7, from Castleton, measures— 

Antero-posteriorly z : ; . 26 mam, 

Dorso-ventrally : : : ; _ dokmm. 

From side to side ‘ : 2 Lk mam 

.. Localities —England: the Carboniferous Limestone of Bolland (Philips) and 

Hill Bolton, Yorkshire ; Castleton and Thorpe Cloud, Derbyshire; Poolvash, Isle 

of Man; shales below the Millstone Grits, Congleton Edge, Cheshire. Ireland : 

the Carboniferous Limestone of Manor Hamilton, co. Leitrim. Scotland: the 
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Hurlet Limestone series, Bute; Garple Water, Wellwood, Muirkirk; Thornlie- 

bank. 

Observations.—The type of Phillips’s species is preserved in the Gilbertson 

Collection of the Natural History Museum, South Kensington, and is refigured, 

Pl. I, fig. 9, by the kindness of the authorities. It is a characteristic species, 

easily recognised by its surface ornament and shape, but in some species of J. 

lunulata the ornament, though much closer, approaches that of the species under 

discussion. 

A. gibbosa, M‘Coy, PI. I, fig. 8, the type of which is preserved in the Griffith 

Collection, Museum of Science and Art, Dublin, is a cast of the interior, but the 

characteristic surface is preserved on the posterior wing, and therefore this specific 

name is regarded as a synonym. 

I. squanosa was not recognised by de Koninck as occurring in Belgium, and 

does not appear to be very common in Great Britain. 

Leroprerta T'Hompsont, Portlock, sp., 1845. Plate III, figs. 10, 11; Plate IV, 

figs. 2, 3,7, 12, 13. 

PreRinEA THompsont, Portlock, 1843. Rep. Geol. Londonderry, p. 431, pl. xxv, 

fig. 10. 

Avicuta THompsont, M‘Coy, 1844. Synops. Carb. Foss. Ireland, p. 85. 

? PrerrneaA Tuompsont, Morris, 1854. Cat. Brit. Foss., 2nd edit., p. 181. 

GeERVILLIA LAMINOSA, Wardle, 1863. Sleigh’s Ancient Hist. Leek, pl. iii, fig. 4. 

LEIOPTERIA TRIGONALIS, de Koninck, 1885. Ann. Mus. Roy. dHist. Nat. Belg., 

tom. xi, p. 191, pl. xxx, fig. 11. 

—- MopIoLaRis, de Koninck, 1885. Ibid., p. 193, pl. xxx, fig. 7. 

— emactata, de Koninck, 1885. Ibid., p. 195, pl. xxx, fig. 21. 

PrerineEA THompsont, Etheridge, 1888. Brit. Foss., pt. 1, Paleozoic, p. 276. 

Specific Characters.—Shell below medium size, compressed, very inequilateral, 

transversely triangular. The anterior end, comparatively long for the genus, 

narrow, triangular, compressed, its extremity rounded, well marked off from the 

body of the valve by the byssal simus. The inferior margin descends downwards 

and backwards, becoming well rounded behind, where it curves upwards into the 

posterior border, which is sinuous, convex below, somewhat concave above. 

The hinge-line is straight and long, slightly produced posteriorly. The umbones 

are small and inconspicuous, hardly raised above the hinge-line, and _ situated 

anteriorly. The body of the valve is obliquely and triangularly swollen, expanded, 

and flattened behind and below, not well marked off from the gradually compressed, 

elongate posterior wing. 
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Interior —Anterior adductor muscle-scar small and round, single, remote from 

the anterior extremity. Hinge-line straight, narrow, with oblique teeth in front and 

grooved posteriorly. Pallal line remote from border, very shghtly marked. 

Hvterior.—The surface is almost smooth, but under the microscope fine concen- 

tric lines and striz of growth are visible. 

Dimensions.—PI. III, fig. 10, from the Carboniferous Limestone of Hill Bolton, 

measures— 3 

Antero-posteriorly : ‘ ; . 40 mm. 

Dorso-ventrally (at posterior end) : . 20 mm. 

From side to side (estimated) ; ; . 10mm. 

Localities.—England: the Carboniferous Limestone of Settle and Hill Bolton, 

Yorkshire, and Lowick, Northumberland. Scotland: Potmetal Plantation, Fife ; 

Upper Limestone series, Thornliebank. Ireland: smooth non-calcareous shale, 

Fermanagh. 

Observations.—Portlock’s figured specimen of Pterinea Thompsoi, Pl. IV, 

fig. 12, and two others from the same locality, are preserved in the museum of 

the Geological Survey, Jermyn Street. They are young specimens and crushed, 

but the characteristic contour is well preserved. The species seems to be 

fairly widely distributed, and it is common at Hill or El Bolton, Yorkshire. 

Leiopteria Thompsow is more regularly and transversely triangular than any other 

species of the genus, and can in this way be easily recogmsed. De Koninck 

has figured and referred to three species, shells which I beheve to be nothing more 

than different stages of growth of Portlock’s shell. I have, therefore, regarded 

these names as synonyms. It will be noted, too, on referring to de Koninck’s 

figures of DL. trigonalis and L. modiolaris, that the former is incomplete in front, 

and the latter is imperfect behind, and that the contour of the lines of growth in 

the younger portion of the shell does not warrant the restoration of the outline as 

depicted. ZL. navicula, another of de Koninck’s species, is said to differ from L. 

modiolaris simply in the surface markings, and it seems to me highly probable that 

it is the right valve of the other species. L. emaciata seems to be only a 

young example of the same species. The anterior end is, though narrow, well 

marked, and separated from the body of the valve by a constriction. 
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LEIOPTERIA GRANDIS, sp. nov. Plate III, figs. 12—15. 

Specific Characters.—Shell above medium size; compressed, arcuate; very 

iequilateral; posterior inferior extremity much produced, flattened and expanded; 

aviculoid. 

The anterior end is very small, almost obsolete, marked off from the shell by a 

byssal groove. The inferior border is very convex and extensive, sweeping round 

behind to join the posterior margin, which is lunate and also long. The hinge-line 

is short and straight, only very slightly produced behind the posterior margin. 

The umbones are very small, narrowed and flattened, not raised, and placed very 

far forwards, but not terminal. The body of the valve is lunately tumid above, 

expanded and flattened below and behind. The posterior wing is comparatively 

small, triangular, and much flattened, only slightly marked off from the convexity 

of the valve by an ill-defined groove. 

Interior.—Unobserved. 

Eetervior.—The surface is covered with flattened subimbricating lamelle, lines, 

and striz of growth. 

Dimensions.—PI. II], fig. 14, from Castleton, measures— 

Antero-posteriorly —. ‘ : . 118 mm. 

Dorso-ventrally , : 5 . 65 mm. 

From side to side (estimated). é . 25mm. 

Localities—England: the Carboniferous Limestone of Withgill, Yorkshire ; 

Thorpe Cloud and Castleton, Derbyshire. 

Observations—This species is very common at Treycliff, Castleton, and also 

occurs at Cavedale Quarry. It is difficult to obtain perfect examples, owing to the 

size and flatness of the shell. Specimens in all stages of growth are to be found, 

but none have yet been obtained with the valves in contact. 

The species is characterised not only by its size and flattened form, but by the 

smallness of the posterior wing and absence of the rostrum. PI. III, fig. 14, from 

Cavedale Quarry, shows the peculiar shape of the adult, but unfortunately is 

incomplete at the umbo and anterior end. PI. III, fig. 12, is that of a right valve, 

incomplete below, but showing the hinge-line and posterior slope. It is at present 

impossible to state whether the shell was equivalve or no. 

Probably this species has been referred to Pterinea levigata, M‘Coy, but it does 

not possess the well-marked oblique ridge, and has a comparatively much smaller 

flattened posterior ear and no rostrum. 
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LEIOPTERIA LONGIROSTRIS, sp. nov. Plate IV, figs. 14, 15. 

Mopronia RostRATA, Brown. MS. nomen nudum. Shell in Manchester Museum, 

the Owens College. 

Specific Characters.—Shell aviculoid, small; obliquely tumid, rhomboidal, with 

a very long rostrum. The anterior end is almost obsolete, compressed, the antero- 

superior angle a right angle; its border descends less obliquely than in other 

species ; it is shghtly convex ; the lower border is convex, curving upwards behind 

to join the concave posterior margin. The hinge-line is straight, much produced, 

with a rolled rostrum, which extends far beyond the margin of the shell. The 

umbones are tumid but small, not raised, placed very far forwards, not terminal. 

The posterior wing is compressed, triangular, and elongate, gradually compressed 

from the body of the valve, which is regularly and obliquely swollen, but becomes 

compressed and expanded below and behind. 

Interiov.—The hinge-plate appears to be normal; other details not yet observed. 

Heterior.—TVThe surface is ornamented with smooth, concentric, somewhat 

irregular, rounded ribs and folds. 

Dimensions.—Pl. IV, fig. 14, from the Black Limestone below Mam Tor, 

Castleton, measures— 

Antero-posteriorly (including length of rostrum) . 23 mm. 

Dorso-ventrally ; : : => -SOCmmmic 

From side to side : ; _ 7 mn. 

Localities—Enegland: the Pendleside series of Castleton, Derbyshire; Tod- 

morden, (? Horsebridge Clough, Hebden Bridge); Flasby Fell and Pendle Hill, 

Yorkshire; Congleton Edge, Cheshire. 

Observations.—Two specimens in the Manchester Museum, Owens College, 

labelled Todmorden, have the MS. name Modiola rostrata, a nomen nudum, and 

unfortunately de Koninck has adopted this specific name for another shell, so that 

Tam unable to adopt Captain Brown's name. 

The specimens have not the characteristic rostrum preserved, but it seems 

evident from the name that Captain Brown had observed this character. The 

most perfect specimens, Pl. IV, fig. 14, come from the Black Limestone below 

Mam Tor, near Castleton, and I have obtained the shell at several other places on 

the same horizon. L. longirostris occurs in the zone of Posidonomya Bechert and 

Glyphioceras spirale, G. reticulatum, and G. bilingue, and as far as I know is confined 

to that zone. The shell, when detached from the posterior wing, might be 

mistaken for Posidoniella minor, a species which is often found in association with 

EE 
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it. The long posterior. wing, the tumid body, obsolete anterior end, and ribbed 

surface are sufficient to define the species from others. 

Letoprerta oprusa, M‘Ooy, sp., 1844. Plate V, figs. 15--17. 

LanistEs optusus, M‘Coy, 1844. Synops. Carb. Foss. Ireland, p. 76, pl. xiii, fig. 9- 

Mopio1a ostusa, Etheridge, 13888. Brit. Foss., pt. 1, Paleozoic, p. 285. 

Specific Characters.—Shell small, triangularly ovate, gibbose, somewhat oblique 

and moderately imequilateral. The anterior end is small; the antero-posterior 

angle pointed and projecting forwards slightly. The border passes downwards 

and backwards in a curve, which is gradually extended till it passes round to meet 

the posterior border, which is sinuously curved and emarginate. ‘The hinge-line is 

long and extended beyond the posterior margin, and straight. The umbones are 

small, pointed, incurved, and placed a little in front of the middle line. The shell 

is obliquely swollen from the umbones to the posterior inferior angle. In front of 

this swelling is a well-marked oblique constriction, which notches the lower 

border, more conspicuous in the right valve. The posterior slope is compressed, 

and expanded into a small falcitorm ear. 

Interior.—Casts show the details of the hinge and interior to be normal. 

Evterior.—The surface is very beautifully ornamented with several rather 

close, raised, concentric ridges, carried up over the dorsal slope and ear to the 

hinge-line; these are decussated by fine radiating lines, giving the shell a reti- 

culated appearance. 

Dimensions.—Pl. V, fig. 15, from Cunningham, Baidland, in the collection of 

Mr. J. Smith, of Kilwinning, measures— 

Antero-posteriorly : : : -§ oO. OTN 

Dorso-ventrally s F : 2225 emmy 

From side to side : , : 95 mm. 

Localities.—Scotland: Lower Limestone series of Cunningham, Baidland and 

Law, Dalry; Potmetal Plantation, Kirkealdy, Fife. Ireland. 

Observations.—I have little hesitation in referring the shells in Mr. Smith’s 

collection and a series in the Museum of the Geological Survey of Scotland to 

M‘Coy’s Lanistes obtusus. The peculiarly beautiful marking of the shell is too 

characteristic to mistake, in spite of the fact that I have been unable to find the 

type specimen. M‘Coy’s description is very graphic, and accurately describes 

Mr. Smith’s shells. 

The shells from Dalry are very perfectly preserved, Pl. V, figs. 16 and 17. 
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An enlarged view of these specimens is also given, to show the finely ornamented 

surface. The series from Potmetal Plantation show us casts of the interior, but 

the characteristic external markings are seen as hollow casts of the exterior. 

The specimen in the Griffith Collection, now labelled as Lanistes obtusus, has 

apparently no connection with the figure, and belongs to quite another genus of 

shells. 

Letoprerta Divisa, M‘Coy, sp., 1844. Vol. I, Plate XIII, figs. 11—14. 

Vide PARALLELODON Divisus, Hind, 1897. Mon. Brit. Carb. Lamell., vol. i, p. 172, 

pl. xiii, figs. 11—14. 

Observations.—Further research has convinced me that my reference of this 

shell to Parallelodon was a mistake; the reference was made on account of the 

hinge characters. Further examination shows that the hinge is really not that of 

the Parallelodon type, but belongs to Leiopteria, and the shape and ornament of the 

shell are characteristic of this genus. One peculiarity is present, and that is the 

narrow oblique trench in the anterior part of the shell, which gives the name to the 

species, and which takes the place of the oblique compression always present in this 

situation in other members of the genus. An examination of a number of specimens 

seems to indicate that this groove is not always so well marked, and specimens 

occur, which do not appear to have suffered from crushing, in which hardly a trace 

of the trench can be seen. ‘The object of this groove is not apparent. 

Genus ACTINOPTERIA, Hall, 1884. 

Preronites, M‘Coy (pars), 1844. Synops. Carb. Foss. Ireland, p. 81. 

ActinopTeriA, Hall, 1884. Pal. N. York, vol. v, pt. 1, Lamell., p. xii. 

Generic Characters.—Shell more or less oblique, subquadrate. Anterior end 

very short, posterior end expanded and compressed, with a sinuous outline and a 

hollowed dorsal slope. Hinge-line straight. Umbones placed very far forwards, 

subterminal. 

Interior.—Hinge-line edentulous (Hall). 

Heterior.—The surface is marked with fine, not very conspicuous, concentrie 

limes of growth, and ornamented with well-marked, close, radiating ribs. 

Shell thin. 

Observations.—Hall defines his genus Actinopteria as follows :—‘ Characterised 
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from Pterinea in the absence of a broad striated ligamental area, and strong cardinal 

and lateral teeth. Right valve subconvex ; surface with fine rays.” Miller (* N. 

Amer. Geol. and Pal.,’ 1889, p. 459) seems to have put a different interpretation 

on this sentence, for he says Actinopteria is “ distinguished from Pterinea by strong 

cardinal and lateral teeth, and no striations on the hinge-plate.” 

I have thought it well to remove the shells with radiating ribs referred by 

M‘Coy to Pteronites to Hall’s genus, to which they are evidently very closely 

related. 

P. semisulcatus, M‘Coy, is evidently a cast of the interior, and hence the 

peculiar markings and the absence of rays. Unfortunately P. ventricosus, M‘Coy, 

is lost, and I am unable to recognise the species in any shells which I have 

examined. 
In 1854 M‘Coy re-described his genus Pleroiites, and referred to it a P. sub- 

radiatus (Devonian) and P. persulcatus, a species founded upon a cast of the interior 

of a left valve. 

When describing a new species in 1873 (‘ Geol. Mag.,’ vol. x, p. 344) Mr. R. 

Etheridge, jun., sought to demonstrate the specific differences between the ribbed 

forms referred to Pteronites by M‘Coy and two new species described by himself, by 

variations in the radiating ornamentation ; but unfortunately he did not recognise 

that in at least two cases he was comparing the interior of the valve with the 

exterior. I am only able to accept one of Mr. Etheridge’s species, P. fluctuosus. 

The late Dr. John Young, of the Hunterian Museum, has demonstrated that the 

shells referred to Pteronites, M‘Coy, possess a prismatic shell structure, and 

considers that they have a strong affinity to the Aviculide, in which family I have 

placed the genus Actinopteria. 

Acrinoprerta persutcata, M‘Ooy, sp., 1855. Plate IV, figs. 9—11; Plate V, fig. 14. 

? Lanistes RuGosus, M‘Coy, 1844. Synops. Carb. Foss. Ireland, p. 76, pl. x, fig. 8. 

PreRONITES PERSULCATUS, M‘Coy, 1851. Ann. Mag. Nat. Hist., 2nd ser., vol. vil, 

p. 170. 

— 7 — 1855. Brit. Pal. Foss., p. 480, pl. 3 r, fig. 1. 

— REGULARIS, R. Etheridge, jun., 1873. Geol. Mag., vol. x, p. 298, 

pl. xu, fig. 6. 

— persucatus, Etheridge, 1888. Brit. Foss., pt. 1, Paleozoic, p. 276. 

-— — Tornquist, 1896. Fossilfiihr. Untercarb. Siidvogesen, 

Abh. geol. Specialkarte Elsass-Lothr., Band v, Heft 

5, pl. xvii, figs. 1—3. 

Specific Characters.—Shell ot medium size, very inequilateral, equivalve, sub- 

rhomboidally trigonal, triangularly convex. The anterior end is almost obsolete, 

represented by a narrow compressed fold below the umbones. The lower border, at 
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first concave, descends downwards and a little backwards for a considerable distance, 

when it becomes broadly curved, and passes round to meet the posterior margin. 

The posterior margin is obliquely truncate, shghtly convex, the postero-superior 

angle a right angle. The hinge-line is long and straight. The umbones are small, 

very shghtly raised, curved forwards, terminal. The body of the valve is convex 

and adpressed in front, flattened and expanded posteriorly. The posterior wing is 

large, triangular, separated from the valve by a broadly concave oblique sulcus. 

Hinge-plate with linear grooves, edentulous. 

Interior—Umbones of casts not quite anterior. Posterior adductor shallow 

and obscure, placed below the hinge-line, in the hollow of the dorsal slope, remote 

from the posterior end. 

EHvteriov—The surface is covered with coarse, rugged, irregular, flexuous, 

slightly interrupted, radiating ridges, which are a trifle more regular on the 

posterior wing. These ridges are cressed by very obscure occasional concentric 

lines of growth. Shell thin. 

Dimensions.—Pl. IV, fig. 9, M‘Coy’s type specimen, in the Woodwardian 

Museum, Cambridge, measures— 

Antero-posteriorly : : : . 28 mm. 

Dorso-ventrally . : : . 23 mm. 

Thickness of valve : : ; ; 5 anm.: 

A fine specimen, Pl. IV, fig. 10, from Eskerhouse, measures— 

Antero-posteriorly : . 88 mm. 

Dorso-ventrally : : ie . 60mm. 

From side to side . 27 mm. 

Localities.—England : the Carboniferous Limestone of Hill Bolton, Hollin Gill, 

Hawes, Eskerhouse, Widdale Beck, Apperset, Yorkshire ; Lowick and the Redes- 

dale Limestone, Northumberland ; Black and White Limestone of Derbyshire, Park 

Hill. Pendleside Series,’ Black Limestone, River Wharf, Burnsall ; Dinckley Hall, 

River Ribble ; Ravensclough, Thornley Hall, Holden (Bolland), Lancashire; Sulber 

Lathe, Flasby Fell, Yorkshire; Ford Village in River Hamps, Staffordshire ; 300 

feet below third grit, Congleton Edge, Cheshire. Scotland: Lesmahagow; the 

Upper Limestone series of Linnspout, Newcastle Glen and Corrieburn, Horwood ; 

Lower Limestone series, Burn Anne, Cockmuir Bridge, Raven Crag, Kirkealdy ; 

High Blantyre, Teasses, Largo; Woolford Pit, Cobinshaw; Bilston Burn, Dryden. 

First Limestone, Shore at Abden; Esperston Quarry, South, near Borthwick; No. 

16 Mine, Addiewell, West Calder; Lennoxburn, Old Quarry, Haddington ; Quarry 

Hebershaw Farm, Penicuick. 

Observations.—PI|. IV, fig. 9, is M‘Coy’s type, from Lowick. It is the cast of a 

left valve, which accounts for the absence of radiating ribs in the anterior part of 

the valve. This specimen is not perfect posteriorly, consequently the contour of 
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the posterior end and the comparative dimensions cannot be ascertained. The 

peculiar radiating ribs are represented inside the valve, but not so finely as outside. 

Pl. IV, fig. 10, is a fine bivalve example from the Carboniferous Limestone of 

Kskerhouse, near Grassington, almost complete, but the valves have slipped slightly 

over each other. The specimen is in the collection of the Geological Survey, 

Jermyn Street, and shows the more correct contour of the valve, and also that the 

umbones are terminal in the testiferous fossil, but subterminal in casts of the 

interior. 

This species is most commonly found in beds of shale, but when it does occur 

in lhmestone attains a very large size. 
I consider that P. vegularis, Etheridge, jun., was probably a weathered cast of 

A. persulcata. 

P. sulcatus, as figured by M‘Coy, is more transversely triangular, and the ribs 

are finer and straighter, but I believe that this species was founded on the upper 

fragment of A. persulcata. 

ACTINOPTERIA FLUCTUOSA, I. Htheridge, jun., sp.. 1873. Plate V, figs. 8—12. 

PTERONITES FLUCTUOSUS, R. Htheridge, jun., 1873. Geol. Mag., vol. x, p. 345, 

pl. xu, fig. 1. 

— — R. Etheridge, 1888. Brit. Foss., pt. 1, Paleozoic, p. 276. 

Specific Characteis.—Shell small, transversely trigonal, gibbose. The anterior 

end is very short, almost pointed. The lower border descends downwards and 

backwards, becoming curved and broadly rounded into the posterior border, which 

is very slightly convex. The hinge-line is straight. The umbones are small, 

gibbose, pointed, raised, placed far forwards, but not terminal. The valves are 

obliquely swollen, but become expanded and compressed posteriorly. ‘The posterior 

wing is well marked and compressed. 

Interior unknown. 

Keterior.—The umbonal region is marked by concentric lnes of growth, and is 

more or less smooth, but nearer its margin the concentric lines are decussated by 

well-marked radiating ribs, which are often flexuous. he anterior portion of each 

valve is free from radiating ribs. Posterior wing marked by straight, strong, 

radiating ribs. Shell thin. 

Dimensions.—Pl. V, fig. 8, the type of R. Etheridge’s species, measures 

Antero-posteriorly : : : . 9mm; 

Dorso-ventrally ; : : «6 tom: 

Localities —Scotland: Crossbank, Crossford ; Clecklimon, Kilbride ; Campsie, 
4, 
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Craigen Glen; Beith and Waterland, Ayrshire; Raven Crag, Teasses, and First 

Limestone on shore east of Kinghorn, Fife; West Quarry, Salton. 

Observations.—This species was established by R. Etheridge, jun., for some very 

small shells, which had a peculiar surface ornament. He lays stress on the specific 

character of the smoothness of the umbonal region, and the freedom from radiating 

ribs of the anterior end. I would add that the concentric lines of growth are more 

strongly marked in this species than in others. PI. V, fig. 9, is a specimen of the 

left valve, from Beith, in the collection of Mr. J. Smith, of Kilwinning. This 

is an uncrushed example, and shows the great comparative gibbosity of the valve. 

Ktheridge’s type, a right valve, Pl. V, fig. 8, is probably flattened, but it may be 

that the right valve was flatter than the left. 

Two slabs of specimens from Craigen Glen, Campsie, are in the collection of the 

Geological Survey, Jermyn Street. 

ACTINOPTERIA sutcatTa, M‘Coy, sp., 1844. Plate V, fig. 13. 

Preronites suLcatus, M‘Coy, 1844. Synops. Carb. Foss. Ireland, p. 82, pl. xiii, 

fig. 5. 

— — Morris, 1854. Cat. Brit. Foss., 2nd edit., p. 181. 

aH — Bigsby, 1878. Thesaurus Devonico-Carboniferus, p. 295. 

= = Etheridge, 1888. Brit. Foss., pt. 1, Paleozoic, p. 277. 

Specific Characters.—Shell small, transversely triangular ; compressed anterior 

end; pointed umbones, small; ornamented by several narrow radiating ribs. 

Locality.—Manor Hamilton, co. Leitrim, Ireland. 

Observations.—PI1. V, fig. 15,1s the type of M‘Coy’s P. sulcatus, and I quote the 

species and figure the type for what it is worth. The shell is very imperfect, and 

is very probably a portion of a specimen of A. persulcata, M‘Coy, sp. A specimen, 

whose similar shape is entirely due to the incompleteness of the shell from Scotland, 

is figured, Pl. V, fig. 14, and I am quite of opinion that M‘Coy founded his first 

species on an imperfect specimen. 

Genus Posiponomya, Bronn, 1837. 

Postponi, Bronn, 1828. Zeitsch. f. Min., vol. i, p. 262. 

Postponomya, Bronn, 1835-7. Leth. Geogn., p. 88. 

Generic Description.—Shell of moderate size, ovate, oblique, compressed, with an 

anterior rounded ear and a compressed expanded posterior ear. Hinge-line 
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straight; umbones small, pointed, placed anterior to the centre of the hinge-line, 

Shell obliquely but very moderately convex. 
Interior.—Unknown. 

Heterior.—Surface ornamented with numerous concentric grooves and ridges, 
occasionally decussated by radiating lines. Periostracum well developed. 

Observations—Bronn originally proposed the name Posidonia for this genus, 
but, finding that this name had been given to a genus of plants, subsequently 

changed it to Posidonomya, the type of the genus being Posidonomya Becheri. 

Portlock referred to this genus a very small shell, which is probably a crustacean. 

M‘Coy described two new species, one of which is retained; the other, P. costata, 

seems to me to be referable to Posidoniclla minor, Bronn. I, however, refigure 

the type now preserved in the Museum of Science and Art, Dublin, Pl. VI, fig. 10. 

De Koninck separated the shell Posidoniella vetusta, which had generally been 

referred to the genus Posidonoivya, on very good grounds, which have been noted, 

p. 86, Vol. I of this monograph. 

It is to be regretted that details of the hinge-plate and interior have not yet 

been noted. 

~ M‘Coy in 1844 (and again in 1853, ‘ Brit. Pal. Foss.,’ p. 521), following Deshayes, 

thought that the genus Posidonomya might be the “internal plate of an animal 

allied to Aplysia,’ and referred the genus to the Gasteropoda. In the later 

work he gives his reasons for such a view at length. I have, however, not 

been able to accept this view, and retain the genus in the Lamelhbranchiata, 

the presence of a periostracum and the occasional preservation of both valves 

affording sufficient evidence of the real affinities of the shell. 

Poswonomya Becuert, Broun, 1837. Plate VI, figs. 11—15. 

Postpon1a Becuert, Bronn, 1828. Zeitsch. fiir Min., vol. i, p. 262. 

Posiponomya Becuert, Bronn, 1835-7. Leth. Geogn., p. 88, taf. 2, fig. 18. 

Posiponta Becuert, Goldfuss, 1863. Petrefact. German., pt. ii, p. 112, pl. exiii, 

fig. 6. 

— --- Sowerby, J. de C., 1840. Trans. Geol. Soc., 2nd ser., vol. v, 

pt. 3, pl. lu, figs. 2—4. 

= TUBERCULATA, Sowerby, J. de C., 1840. Ibid., pl. li, fig. 5. 

= LATERALIS, Sowerby, J. de C., 1840. Ibid., pl. lii, fig. 1. 

a= Becuert, Phillips, 1841. Pal. Foss. Cornwall, etc., p. 45, pl. xx, 

fig. 73. 

— TUBERCULATA, Phillips, 1841. Ibid., p. 44, pl. xx, fig. (2. 

a LATERALIS, Phillips, 1841. Ibid., p. 45, pl. xx, fig. 74. 

Posiponomya Becuert, Morris, 1843. Cat. Brit. Foss., Ist edit., p. 117. 

_— LATERALIS, Morris, 1843. Ibid., p. 118. 
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Posriponomya TuBERCULATA, Morris, 1843. Cat. Brit. Foss., Ist edit., p. 118. 

Postponta Brscuerti, M‘Coy, 1844. Synops. Carb. Foss. Ireland, p. 78. 

— LATERALIS, M‘Coy, 1844. Ibid., p. 78. 

= stmiLis, M‘Coy, 1844. Ibid., p. 79, pl. xii, fig. 2. 

— TUBERCULATA, M‘Coy, 1844. Ibid., p. 79. 

— P — 1844. Ibid., p. 79, pl. xii, fig. 3. 

— BecuHeERrti, Cumming, 1848. The Isle of Man, App. Q, p. 356. 

— LATERALIS, Cumming, 1848. Ibid., p. 356. 

-- Becuert, Brown, 1849. Ill. Foss. Conch., p. 168, pl. lxi**, fig. 35. 

— TUBERCULATA, Brown, 1849. Ibid., p. 168, pl. lxi**, fig. 34. 

— LATERALIS, Brown, 1849. Ibid., p. 168, pl. 1xi***, fig. 2. 

Postponomi1a Becuert, d’Orbigny, 1850. Prodrome Paléont., vol. i, p. 138. 

Posrponomya Becuerti, Bronn and Roemer, 1852-4. Lethza Geogn., p. 400, pt. i, 

pl. i, fig. 10 a. 

—_ — Morris, 1854. Cat. Brit. Foss., 2nd edit., p. 180. 

— LATERALIS, Morris, 1854. Ibid., p. 181. 

— TUBERCULATA, Morris, 1854. Ibid., p. 181. 

Postpon1a Becueri, M‘Coy, 1855. Brit. Pal. Foss., p. 521. 

= ==: var. a TUBERCULATA, M‘Coy, 1855. Ibid., p. 522. 

— LATERALIS, M‘Coy, 1855. Ibid., p. 522. 

Postponomya BecHert, Woodward, 1856. Man. Mollusca, p. 417, pl. xvi, fig. 22, 

a = Hichwald, 1860. Lethza Rossica, vol. i, p. 942, pl. xxxvii, 

fig. 14. 

— — Baily, 1875. Figs. Char. Brit. Foss., p. 114, pl. xxxix, 

fig. 4. 

— — Roemer, 1876. Lethzea Paleeoz., taf. xxxviii, figs. 2a—e. 

— — Bigsby, 1878. Thesaurus Devonico-Carboniferus, p. 293. 

— LATERALIS, Bigsby, 1878. Ibid., p. 293. 

— TUBERCULATA, Bigsby, 1878. Ibid., p. 293. 

= — von Koenen, 1879. Neues Jahrbuch Min. Geol. Pal., 

p. 334, pl. vi, fig. 8. 

= — Fischer, 1887. Man. de Conchyliologie, p. 959, pl. 

xvi, fig. 22. 

— — Etheridge, 1888. Brit. Foss., pt. 1, Paleozoic, p. 276. 

=— LATERALIS, Etheridge, 1888. Ibid., p. 276. 

— SIMILIS, Etheridge, 1888. Ibid., p. 276. 

— TUBERCULATA, Etheridge, 1888. Ibid., p. 276. 

Specific Characters.—Shell of medium size, expanded and somewhat compressed, 

obliquely subovate, obliquely pectiniform. The anterior border is well rounded, 

and forms a blunted angle with the hinge-line. It curves downwards and backwards, 

and passes with a continuous sweep round the lower border with a gradual 

increase in the degree of convexity till, passing round into the posterior border, 

the convexity again becomes greater. The posterior border is almost straight for 

the greater part of its extent, and forms a well-marked obtuse angle with the 

hinge-line. The hinge-lne is straight, much shorter than any other transverse 
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diameter of the valve. The umbones are small, convex, pointed, not raised above the 

hinge-line, and placed a little anterior to the centre of the hinge-line. The valve 
is very gently and obliquely convex from side to side and above downwards, the 

convexity being best marked in the subumbonal region. The posterior edge is 

flattened, and forms a narrow but deep wing. 

Interior —Unknown. 

Kexterior.—The surface is ornamented with numerous elevated concentric ribs, 

triangular in section, separated by grooves; both ribs and grooves become broader 

and further apart as the lower margin is approached. The ribs become obsolete 

on the posterior wing, which appears to be striated. The shell possessed a thickish 

periostracum, which is often seen as wrinkles, and may give rise to obscure 

radiating strie. Shell thin. 

Dimensions.—P|. VI, fig. 14, a specimen from Budle, which has its normal 

convexity preserved, measures— 

Antero-posteriorly —. ; . 82mm. 

Dorso-ventrally ; 4 : . 48 mm. 

From side to side (estimated). : ; 4-5 mm. 

Localities England: in the series of Black Limestones and Shales which 

succeed the Carboniferous Limestone (the Pendleside Series); Poolvash, Isle of 

Man; Cold Coates Quarry, N.W. and Black Hall Quarry, west of Chipping; Holden, 

near Bolton-by-Bowland; Flasby and Sulber Lathe; between Hill Skelterton and 

Butterhaw ; in river Wharf at Burnsall; Park Head Quarry, Lothersdale ; Newton 

Gill, east of Long Preston. Above the Gayle Limestone, Raygill, Hawes, half a 

mile east of Gawker Lathe, Yorkshire. Lancashire: Pendleside series of Dinckley 

Hall, river Ribble, south-west of Clitheroe. About the same horizon, Mam Tor; river 

Dove, near Glutton Bridge, and at Tissington, and in the White Limestone, Trey 

Cliff, Castleton, Derbyshire. Staffordshire: in the Pendleside series of Morredge 

at Mixon Hey and Wetton. In the Culm measures of Venn and Swimbridge, Lew 

Trenchard, and Trescot, Devonshire. Black Shales, Budle Bay, Northumberland. 

Ireland: the Upper Limestone Shales of Loughshinny and Garristown, co. 

Dublin; Navan and Trim, co. Meath; Foynes Island, co. Limerick; Kinsale Head, 

co. Cork. 

Observations.—This shell is generally found crushed, but a few specimens show 

that the shell was possessed of a certain amount of convexity, Pl. VI, fig. 15. 

Early observers considered that three species of this shell could be differentiated, 

but subsequent examination has shown that the characters relied upon for 

specific determination were common to all; for example, the tuberculated 

character of P. tuberculata is due to the preservation of the decussating lines, 

which therefore appear as points on the concentric ridges. The apparent 

differences between P. Becheri and P. lateralis are due to different degrees of 
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growth, P. lateralis being a much younger shell. Cumming enumerates still 

another species, which I regard as a still younger form, P. gracillima. Fortunately 

this is a nomen nudum, there beg no figure or description. 

The horizontal distribution of P. Becheri is wide, but its vertical occurrence is 

very limited. It occurs plentifully in the Black Limestone series (Pendleside series 

of myself and Mr. Howe, ‘ Quart. Journ. Geol. Soc.,’ 1901, vol. lvii) which succeeds 

the massive White Limestone in the Midlands, South-west Yorkshire, the Isle of 

Man, and Ireland. It was expected that this species would prove to be restricted 

to, and therefore typical of, that zone; but the species occurs in the shales below the 

Hardraw Scar Limestone, and in connection with the Gayle Limestone in Wensley- 

dale, and in the Carboniferous Limestone massif of Castleton, Derbyshire. But there 

still remains the fact that the shell occurs most plentifully and very widely in the 

zone of the Pendleside Limestone series. ‘This series has, however, such a well- 

marked and peculiar fauna of Cephalopoda and other species of Lamellibranchiata 

that the somewhat earlier appearance of P. Becheri in certain localities does not 

affect the main question of the value of the Pendleside series as a stratigraphical 

horizon. 

Unfortunately no details of the hinge or interior of P. Becheri have yet been 

seen, and there is no evidence whether or no there was a byssus. It is very rare, 

indeed, to find specimens uncrushed, but it is certain that they possessed a 

considerable amount of convexity. 

The number and size of the concentric ridges and grooves vary considerably, 

but shells with close frequent ridges are rarer than those whose ridges are fewer 

and more remote. Phillips says (op. supra cit.), “In general the concentric ribs on 

these individuals are fewer than on those which we refer to P. Becheri, though in 

this particular much variation occurs.” 

gs, 1—o. Postponomya corruGata, Ft. Htheridge, jun., 1873. Plate VI, fi 

ANOMIA CORRUGATA (nomen nudum), Armstrong and Young, 1871. Trans. Geol. 

Soc. Glasgow, vol. ui, Appendix, p. 45. 

Posiponomya corRuGata, Armstrong, Young, and Robertson, 1876. Cat. West. 

Scott. Foss., p. 52. 

— — R. Etheridge, jun., 1873. Mem. Geol. Surv., expl. sheet 

32, Scotland, p. 103. 

— os — 1874. Geol. Mag., dec. 2, vol. i, 

p. 304, pl. xiii, figs. 4—6. 

— — Etheridge, 1878. Brit. Foss., pt. 1, Paleozoic, p. 276. 
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Specific Characters.—Shell of medium size, irregularly subquadrate, compressed, 
very shghtly oblique, very inequivalve. There is a small anterior ear, making the 
anterior superior angle a right angle. The border then descends downwards and 
slightly forwards. The lower border is bluntly rounded and extended. The 
posterior margin straight, somewhat oblique. The posterior superior angle obtuse. 
The hinge-line straight, the shortest transverse diameter of the valve. The 

umbones are small, tumid, pointed, placed anteriorly. The body of the valve is 

gently swollen, compressed posteriorly to form a narrow posterior dorsal slope. 
Interior.— Unknown. 

Exterior.—The surface is covered by irregular, concentric wrinkles and flattened 

folds, crossed by obscure radiating wrinkles or ribs, more marked towards the 
median and lower portion of the valve. Periostracum moderately thick. 

Dimensions.—P1. VI, fig. 4, measures— 

Antero-posteriorly ; ; ; > 13 .mm.- 

Dorso-ventrally : ; : « 12 mm. 

Localities.—Kngland: the Pendleside series, river Ribble, Dinckley Hall, 

Lancashire. Scotland: in the East Kilbride district in the shale above, and in 

the Calderwood cement-stone Old Quarry, south of Arkleston Print Works, 

Paisley; Jamestonburn and No. 9 Pit, Blair, Dalry; Thornliebank; Burn, near 

Little Brodlie Smithy, Ayrshire. Ireland: the Upper Limestone Shales of 

Garristown and Loughshinny. 

Observations.—This species was described and figured by R. Etheridge, jun. 

(op. supra cit.). The shell is very often found crushed, when it may be mistaken 

for Posidomella levis or P. minor. The possession of an anterior ear, however, at 

once distinguishes Etheridge’s species from either of these. 

It appears that this species was at first referred to Anoivia (op. supra cit.). Like 

other members of the genus, it possesses a strong and well-marked periostracum. 

PostpoNOMYA RADIATA, sp. nov. Plate VI, figs. 6—9. 

Specific Characters.—Shell below medium size, obliquely subcircular, very 

moderately convex, equivalve, somewhat inequilateral. The anterior end is com- 

pressed and expanded into the form of a small triangular ear at the antero-superior 

angle, which is almost a right angle. The border passes downwards with a regular 

curvature, and passing without break into the convex lower margin. The posterior 

border is almost straight and oblique. The postero-inferior angle marked, but 

very obtuse. The postero-superior angle also obtuse. The hinge-line is straight, 
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the shortest transverse diameter of the valve. The umbones are obtuse, flattened, 

the beaks lying a little in front of the centre of the hinge-line. 

The valves are gently convex, separated behind from the dorsal slope by an 

angular fold, so rapid is compression of the narrow triangular dorsal slope. 

Interior unknown. 

Heterior.—The surface is covered by fine regular concentric striz and lines of 

growth, crossed in the anterior two-thirds by obsolete radiating striz, and thus 

has a crenulate appearance. In the posterior third the radiating limes become 

stronger and stronger as they pass backwards, so that they form several well- 

marked raised angular ribs on that part of the valve just anterior to the 

posterior slope. 

Dimensions.—Pl. VI, fig. 8, from Glencartholm, measures— 

Antero-posteriorly 4 : , . 16 mim. 

Dorso-ventrally ; ; : » >a, 

From side to side : : 9» 3 mm. 

Locality.—Scotland : the Calciferous Sandstone series of Glencartholm, Esk- 

dale, Dumfries. 

Observations.—This is a very small shell which is not at all uncommon in the 

scorpion beds of Glencartholm, Eskdale. The shell, when not thoroughly exposed 

at the hinge, has the appearance of a cardiform shell, but the square hinge and 

small ears demonstrate its real affinities. I have referred the shell to 

Posidonomya on account of the oblique character and angulated dorsal slope, but 

in the absence of details of the interior it is impossible to be actually certain. DP. 

radiata is not likely to be mistaken for any other Carboniferous bivalve, but it may 

be mentioned here that the species has no connection with P. costata, M‘Coy. Iam 

very doubtful if this shell deserves the name “ costata,” for the radiating ribs are 

most probably quite accidental, and due to foldings and pleats in the thick perios- 

tracum. These folds are irregular in number and distribution, and examination 

with a lens shows that M‘Coy was not correct in stating that there were “four 

longitudinal, distant, well-defined mesial folds.’ The shell probably belongs 

to Posidoniella minor, Brown, 1841, of which this name must be considered a 

synonym. It was obtained at Rush, co. Dublin, and I refigure the type of M‘Coy’s 

species now preserved in the Griffith Collection, Museum of Science and Art, 

Dublin, Pl. VI, fig. 10. 
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PostmoNoMyA MEMBRANACEA, M‘Coy, 1844. Plate V, figs. 18—23. 

PosIDONOMYA MEMBRANACEA, M‘Coy, 1844. Synops. Carb. Foss. Ireland, p- 78, 

pl. xii, fig. 14. 

— _- @ Orbigny, 1851. Prod. Paléont., vol. i, p. 138. 

_- — Morris, 1854. Cat. Brit. Foss., 2nd edit., p. 181. 

— — Baily, 1875. Figs. Char. Brit. Foss., p. 114, 

pl. xxxix, fig. 5 

— — Bigsby, 1878. Thesaurus Devonico-Carboniferus, 

p- 293. 

— — Etheridge, 1888. Brit. Foss., pt. 1, Paleozoie, 

p- 276. 

Specific Characters.—Shell compressed, obliquely ovate, narrow transversely, 

deep from above downwards. The anterior ear is small and rectangular. ‘The 

antero-inferior border is convex and produced, curving bluntly below to join the 

elongate, oblique, almost straight posterior margin, both margins being subparallel. 

The hinge-line is short, straight, the postero-superior angle very obtuse. The 

umbones are small, slightly convex, not raised, subcentral, but inclining to the 

anterior side. The shell was gently arched from before backwards and above 

downwards. ‘The posterior ear is triangular, compressed and small. 

Interior.—Unknown. 

Heterior.—The surface is ornamented with concentric wrinkles and folds 

growth, crossed by fine, somewhat obscure, radiating lines which pass from the 

umbones to the lower border; the lines are more apparent on the posterior ears. 

Shell thin, periostracum well marked. 

Dimensions.—Pl. V, fig. 22, from Garristown, co. Dublin, measures— 

From anterior superior to posterior inferior angle . 37mm. 

Length of hinge-line . . 15 mm. 

LTocalities— England: Yorkshire, the Penal series or shales with Lime- 

stone, river Wharf, below Linton Church; Lancashire, Clough above Little 

Mearly Hall, Pendle Hill, and river Ribble, south-west of Dinckley Hall near 

Clitheroe; Mixon Hey Brook, near Leek, Staffordshire. Ireland: the Upper Lime- 

stone shales of Skerries; Garristown; Newtown; Courtlough, co. Dublin; Bala, 

co. Mayo. 

Observations. —This species was figured and described in 1844 by M‘Coy. The 

type, Pl. V, fig. 18, is preserved in the Griffith Collection, Museum of Science and 

Art, Dublin. It was obtained from Skerries, co. Dublin, and is much compressed. 

A number of specimens are in the museum of the Geological Survey of Ireland, 

from the Upper Limestone shales of co. Dublin, but unfortunately all the specimens 
- 

9) 
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are crushed. M‘Coy states (op. supra cit.) that “specimens frequently occur 

nearly three inches in their longest diameter.” 

The narrow obliquely elongate shape of the shell and the irregular wrinkles on 

the surface at once distinguish the species from P. Becheri. It is interesting to 

note that the two species are found in the same series of rocks in both England and 

Treland. 

When young it is not improbable that P. membranacea may be confounded with 

Posidoniella levis, but the subcentral beaks and possession of an anterior ear 

and greater obliquity can be relied upon as characteristic features in the 

former. 

I can find no record of this species having been obtained previously in 

England. I, some years ago, obtained many specimens in much the same con- 

dition as those from co. Dublin, in the bank of the river Wharf, south of the 

stepping-stones at Linton, Yorkshire. Fragments of goniatites and Posidonomya 

Becheri were obtained with it, and more recently I have seen many specimens from 

‘he same horizon at Pendle Hill, Dinckley Hall, and Holden. 

Mr. R. Etheridge, sen., indicates that P. membranacea occurs in the Lower 

Limestone shales, Carboniferous Limestone, Upper Limestone shales (Yoredales), 

and Millstone Grit series, but unfortunately he neither gives his authorities nor 

quotes localities. I doubt the occurrence of the shell except in the Pendleside 

series (the Upper Limestone shales of the Irish survey). 

PosIDONOMYA LAMELLOSA, de Koninch, 1851. Plate VI, figs. 16—18. 

PostponoMYA LAMELLOSA, de Koninck, 1851. Descr. Anim. Foss. Belg , Supplément, 

p. 683, pl. lvii, fig. 5. 

— oBLiqua, de Koninck, 1885. Ann. Mus. Roy. Hist. Nat. Belg., 

tom. xi, p. 182, pl. xxxi, figs. 21, 22. 

Specific Characters.—Shell below medium size, equivalve, somewhat inequilateral, 

zibbose, obliquely ovate. The anterior border is almost straight, descending down- 

wards and forwards; the inferior border is broad and convexly curved; the 

posterior border is almost straight and oblique. The hinge-line is short and 

straight, the antero-superior and postero-superior angles being well marked 

and rather larger than right angles. The umbones are obtuse, pointed, incurved, 

and placed in the anterior third of the hinge-line. The valve is regularly but 

obliquely swollen, with the antero-superior and postero-superior angles compressed 

into small ears, the posterior being much the larger. 

Interior —Unknown. 





PLATE 1. 

Fig. 1.—Pinna ivutica. The type of M‘Coy’s Pinna spatula preserved m the 

Woodwardian Museum, Cambridge. Incomplete in front. From the Carboniferous 

Limestone of Derbyshire. (Page 4.) 

Fig. 2.—Pinna mutica. A left valve showing the posterior adductor muscle- 

sear. Same Collection. (Page 4.) 

Fig. 3.—Pinna mutica. The fragment on which M‘Coy founded the species 

from Kilbride, Ballycastle, co. Mayo. In the Griffith Collection, Museum of 

Science and Art, Dublin. (Page 4.) 

Fig. 4.—Pinna mutica. Portion of a left valve, showing the rolled hinge- 

edge. From Cavedale, Castleton. My Collection. (Page 4.) 

Fig. 5.—Pinna mutica. A right valve from the Carboniferous Limestone of 

Cavedale, Castleton. My Collection. (Page 4.) 

Fig. 6.—Pinna mutica. A fine but compressed specimen from the Calciferous 

Sandstone series of Glencartholm, Dumfries. My Collection. (Page 4.) 

Fig. 7.—Leiopteria squamosa. A right valve from the Carboniferous Lime- 

stone of Castleton, Derbyshire, with 7a, a view from above. My Collection. 

(Page 16.) 

Fig. 8.—Letopteria squamosa. The type of Avicula gibbosa, M‘Coy, from 

the Upper Limestone, Manor Hamilton, co. Leitrim. In the Griffith Collection, 

Museum of Science and Art, Dublin. (Page 16.) 

Fig. 9.—Leiopteria squamosa. The type of Phillips’s Gervillia squamosa, 

preserved in the Gilbertson Collection, Natural History Museum, South Ken- 

sington. (Page 16.) 

Fig. 10.—Letopteria squamosa. A left valve from the Carboniferous Lime- 

stone of Castleton, Derbyshire. My Collection. (Page 16.) 
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PLATE IT. 

Fig. 1.— Pinna flabelliformis. One of the types of M‘Coy’s Pinna jlexicostatu 

from Lowick. In the Collection of the Woodwardian Museum, Cambridge. 

(Page 1.) 

Fig. 2.— Pinna flabelliforiuis. The type of P. inequicostata, M‘Coy. Preserved 

in the Griffith Collection, Museum of Science and Art, Dublin. (Page 1.) 

Fig. 3.—Pinna flabelliformis. The type of Phillips’s Pinna costata, preserved 

in the Gilbertson Collection, Natural History Museum, South Kensington. 

(Page 1.) 

Fig. 4.—Pinna flabelliformis. The cast of a left valve from Lowick. In the 

Collection of the Woodwardian Museum, Cambridge. (Page 1.) 

Fig. 5.—Pinna flabelliformis. A semi-decorticated specimen from the Car- 

boniferous Limestone of Narrowdale, Staffordshire. My Collection. (Page 1.) 

Fig. 6.—Pinna flabelliformis. One of M‘Coy’s types of P. jlevicostata, a cast 

of the interior, from Lowick. In the Collection of the Woodwardian Museum, 

Cambridge. (Page 1.) 

Fig. 7.—Lewopteria luiulata. The type of Phillips’s Gervillia lunulata. Pre- 

served in the Gilbertson Collection, Natural History Museum, South Kensington. 

(Page 11.) 

Fig. 8.—Letopteria lunulataax—The type of M‘Coy’s Avicula recta. A young 

condition of the shell. Preserved in the Griffith Collection, Museum of Science 

and Art, Dublin. (Page 11.) 

Fig. 9.—Leiopteria lunulata.—A specimen showing the anterior end. From 

the Carboniferous Limestone of Castleton, Derbyshire. My Collection. (Page 11.) 

Fig. 10.—Leiopteria lunulata. A large example from the Carboniferous 

Limestone of: Clane, co. Kildare, in the Collection of the Woodwardian Museum, 

Cambridge. (Page 11.) 

Fig. 11.—Leiopteria lunulata. The type of Avicula levigata, M‘Coy. From 

Millicent, Clane, co. Kildare. In the Griffith Collection, Museum of Science and 

Art, Dublin. (Page 11.) 
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PLATE III. 

Fig. 1.—Leiopteria hirwiudo. An almost complete left valve. From the Carbo- 

niferous Limestone of Castleton. My Collection. (Page 13.) 

Figs. 2, 3.—Leiopteria lunulata. Casts of the interior of left valves. From 

the Shelly Limestone of Poolvash, Isle of Man. My Collection. (Page 11.) 

Fig. 4.—Lewopteria laminosa.—A left valve. From the Carboniferous Lime- 

stone of Castleton, Derbyshire. (Page 14.) 

Fig. 5.—Leiopteria laminosa.—A young specimen. From Hill Bolton, York- 

shire. My Collection. (Page 14.) 

Fig. 6.—Leiopteria laminosa. The type of Phillips’s Gervillia laminosa, pre- 

served in the Gilbertson Collection, Natural History Museum, South Kensington. 

(Page 14.) 

Fig. 7.—Letopteria laminosa. A specimen from the Limestone of Lowick. In 

the. Woodwardian Museum, Cambridge. (Page 14.) 

Figs. 8, 9.—Leiopteria laminosa. Two medium-sized specimens. From the 

Carboniferous Limestone of Castleton, Derbyshire. My Collection. (Page 14.) 

Mig. 10.—Leiopteria Thompson. A full-grown specimen. From Hill Bolton, 

Yorkshire. My Collection. (Page 17.) 
Fig. 11.—Leiopteria Thompsoni. The cast of a left valve. Same locality and 

Collection. (Page 17.) 

Fig. 12.—Letopteria grandis. The hinge-line and posterior part of a right valve. 

From the Carboniferous Limestone of Castleton. My Collection. (Page 19.) 

Fig. 13.—Leiopteria grandis. The cast of the interior of the left valve. Same 

locality and Collection. (Page 19.) 

Fig. 14.—Leiopteria grandis. A full-grown example of a left valve. Same 

locality and Collection. (Page 19.) 

Fig. 15.—Leiopteria grandis. Portion of the left valve. Same locality and 

Collection. (Page 19.) 
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PAB anv. 

Fie. 1.—Pinna jflabelliformis. The specimen described as P. jlabelliformis, 

var. iiequicostata, by Portlock. From Carnteel, Tyrone. (Page 1.) 

Fig. 2.—Leiopteria Thompsoui. The cast of a left valve. From Potmetal 

Plantation, Fife. In the Collection of the Geological Survey, Jermyn Street. 

(Page 17.) 

Fig. 3.—Leiopteria Thompsoni. A more perfect specimen of the cast of a left 

valve, showing the anterior hinge-teeth. Same locality and Collection. (Page 17.) 

Fig. 4.—Leiopteria lunulata. The type of Avicula angusta, M‘Coy. From 

Rohan Bay, Dunkineely, co. Donegal, Ireland. In the Griffith Collection, Museum 

of Science and Art, Dublin. (Page 11.) 

Fig. 5.—Leiopteria lunulata. Portion of the cast of a left valve, the type of 

M‘Coy’s Avicula informis. From Killogunra, Killalu, co. Mayo. Same Collection. 

(Page 11.) 

Fig. 6.—Letopteria laminosa. The cast of a small specimen of the left valve. 

From Castleton, Derbyshire. My Collection. (Page 14.) 

Fig. 7.—Leiopteria Thompson. A young example of the right valve, with the 

test. Same locality and Collection. (Page 17.) 

Fig. 8.—Leiopteria lunulata. A young example of the left valve. Same 

locality and Collection. (Page 11.) 

Fig. 9.—Actinopteria persulcata. The type specimen, figured by M*‘Coy. 

From Lowick. In the Collection of the Woodwardian Museum, Cambridge. 

(Page 23.) 

Fig. 10.—Actinopteria persulcata. A fine bivalve example. From the Lime- 

stone of Hskerhouse, near Grassington. In the Collection of the Geological 

Survey, Jermyn Street. (Page 23.) 

Fig. 10 a.—Actinopteria persulcata. The same specimen, viewed from the front. 

Fig. 11.—Actinopteria persulcata. From the Lower Limestone series at 

Lesmahagow, near Glasgow. Same Collection. (Page 23.) 

Fig. 12.—Letopteria Thompsoni—The type of Pterinea Thompson, Portlock. 

From co. Fermanagh. Same Collection. (Page 17.) 

Fig. 13.—Letopteria Thompsoni. A second specimen. Same locality and 

Collection. (Page 17.) 

Fig. 14.—Leiopteria lougirostris. A left valve. From Black Limestone above 

the massif of White Limestone, below Mam Tor, Castleton. My Collection. 

(Page 20.) 

Fig. 15.—Leiopteria longivostris. Another specimen. Same _ locality and 

Collection. (Page 20.) 
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PLATE V. 

Fig. 1.—Pteronites angustatus. A right valve. From the Lower Carboniferous series of Lawsteon 

Linns, Liddlewater, Roxburghshire. In the Collection of the Geological Survey of Scotland. 

(Page 7.) 

Figs. 2 and 3.—Pteronites angustatus. A right and left valve. From the Lower Carboniferous 

Beds of Lewisburn, Northumberland. My Collection. (Page 7.) 

Fig. 4.—Pteronites angustatus. A left valve. From the Calciferous Sandstone series of Glencart- 

holm, Dumfriesshire. In the Collection of the Geological Survey of Scotland. (Page 7.) 

Fig. 5.—Pteronites angustatus. The specimen in the Griffith Collection at the Museum of Science 

and Art, Dublin. Probably not the type. From Bruckless, Dunkineely, co. Donegal. (Page 7.) 

Fig. 6.—Pteronites latus. The specimen figured by M‘Coy. From Millicent, Clane, co. Kildare. 

Same Collection. (Page 8.) 

Fig. 7.—Pteronites latus. A left valve. From the Carboniferous Limestone of Grassington, 

Yorkshire. In the Museum of the Geological Survey, Jermyn Street. (Page 8.) 

Fig. 8.—Actinopteria fluctuosa, Probably the type specimen. From Clecklimon, Kilbride. With 

an enlarged view, Fig. 8a. In the Collection of the Geological Survey of Scotland. (Page 25.) 

Fig, 9.—Actinopteria fluctuosa. <A left valve. From the Lower Limestone series of Beith. In the 

Collection of Mr. J. Smith, of Kilwinning. (Page 25.) 

Fig. 10.—Actinopteria fluctuosa. A left valve. From Waterland, Ayrshire. Same Collection. 

(Page 25.) 

Fig. 11.—Actinopteria fluctuosa. From the First Limestone on the shore east of Kinghorn, Fife. 

In the Collection of the Geological Survey of Scotland. (Page 25.) 

Fig. 12.—Actinopteria fluctuosa. From the West Quarry at Salton. Same Collection. 

(Page 25.) 

Fig. 13.—Actinopteria sulcata. The type from Manor Hamilton, co. Leitrim. In the Griffith Col- 

lection, Museum of Science and Art, Dublin. (Page 26.) 

Fig. 14.—Actinopteria persulcata, A specimen broken, so as to assume a triangular form ; from 

near the Chemical Works, West Calder. In the Museum of the Geological Survey, Jermyn Street. 

(Page 23.) 

Fig. 15.—Leiopteria obtusa. A beautifully preserved right valve. From Cunningham, Baidland, 

Dalry. In the Collection of Mr. J. Smith. (Page 21.) 15a. An enlarged view. 

Figs. 16, 17.—Leiopteria obtusa. A left and a right valve. From Law, Dalry. 16a, 17a. 

Enlarged views. Same Collection. (Page 21.) 

Fig. 18.— Posidonomya membranacea. M‘Coy’s type specimen, From Skerries, co. Dublin. In 

the Griffith Collection, Museum of Science and Art, Dublin. (Page 33 ) 

Figs. 19—21.—Posidonomya membranacea. A specimen from bank of river Wharf, below Linton. 

My Collection. (Page 33.) 

Fig. 22.—Posidonomya membranacea. A large specimen. From Garristown, co. Dublin. In the 

Museum of the Geological Survey of Ireland. (Page 33.) 

Fig. 23.—Posidonomya membranacea. A specimen from Newtown, co. Dublin. Same Collection. 

(Page 33.) 
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PLATE VI. 

Figs. 1, 2.—Posidonomya corrugata. A right and left valve. From Jameston 

Burn, Dalry. In the Collection of Mr. J. Smith. (Page 30.) 

Fig. 3.—Posidonomya corrugata. From near Paisley. In the Collection of the 

Geological Survey of Scotland. (Page 30.) 

Figs. 4, 5.—Posidonomya corrugata. From Blair No. 9 Pit, W. Dalry. Mr. J. 

Smith’s Collection. (Page 30.) 

Figs. 6—9.—Posidonomya radiata. A series of examples from the Calciferous 

Sandstone series of Glencartholm, Dumfriesshire. Fig. 7 in the Collection of the 

Geological Survey of Scotland; Figs. 6, 8, and 9 in my Collection. (Page 31.) 

Fig. 10.—Posidonomya costata. The type of M‘Coy’s species. In the Griffith 

Collection, Museum of Science and Art, Dublin. (Page 32.) 
Fig. 11.—Posidonomya Becheri. A left valve. From the Carboniferous Lime- 

stone of Castleton, Derbyshire. My Collection. (Page 27.) 

Fig. 12.—Posidonomya Becheri. A right valve. From Budle, Northumberland. 

To show the wrinkled periostracum. My Collection. (Page 27.) 

Fig. 13.—Posidonomya Becheri. A large example from the Culm of Swan- 

bridge, Devon. In the Museum of the Geological Survey, Jermyn Street. 

(Page 27.) 

Fig. 14.—Posidonomya Becheri. A left valve. From Budle, Northumberland. 

Same Collection. (Page 27.) 

Fig. 15.—Posidonomya Becheri. A right valve, with the normal convexity 

preserved. From the Culm of Swanbridge, Devon. Same Collection. (Page 27.) 

Figs. 16—18.—Posidonomya lamellosa. From the Carboniferous Limestone 

of Castleton, Derbyshire. My Collection. (Page 34.) 
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ERRATA. 

Page 11. At line 20 insert as part of the Carboniferous Limestone series— 

‘“‘ Upper :—Consisting of Sandstone shales, the Castle Cary, Linn Spout, Calmy or Arden, 

and Index limestones.” 

Middle :—Sandstones and shales with coals and ironstones. 

Lower :— 

Page 23, line 19, insert ‘‘ collected” a/ter species. 

» 26, ,, 23, for sec. read ser. 

» 26, ,, 24, for vii read xii. 

» 27, ,, 12, for Wilkestarre read Wilkesbarre. 

» 27, ,, 15, for Wyomengensis read Wyomingensis. 

» 2¢, ,, 15, for Naidites read Naiadites. 

» 27, ,, 17, for Posidinia ? Cluthiata read Posidonia clathrata. 

» 27, ,, 18, for perstuat read perstriata. 

» 28, ,, 38, for sulcifii read sulciferi. 

40, for jallax read fallax. 

» 30, ,, 2, for Bailey read Baily. 

5, 15 for Bailey read Baily. 

,, 932, delete lines 26—29. 

,», 934, line 22, for York read Cork. 

oes, ofan p. 7 read 170, 171. 

» 42, ,, 10, for Swalleri read Swallovi. 

» 85, ,, 33, delete Flasby and Todmorden. 

a» Wage 

, 181, ,, 8, for Robringston read Robroyston. 

,, 181. It is probably more correct to refer to this species as Ctenodonta undulata. 

, 188. 3 “4 % Ctenodonta leevirostra. 

,, 207, line 3 trom bottom, the specimen, Fig. 39, is in Mr. J. Smith’s Collection. 

, 227, line 21, for Freech read Frech. 

peedos) 5, Ll, for: 9 read 2. 

., 280, ,, 6, for Dunkinealy read Dunkineely. 

,, 306, ,, 10, for Upper read Lower. 

., 398, ,, 2 from bottom, for sources read courses. 

,, 474, after line 8, insert Cardiide. 

Plate II, line 5, for Kelbride read Kilbride. 

es ,, 9, delete the Coombes. 

bo aco) 

» 28, for Barnes read Barns. 

74 , 29, for lithonomus read lithodomus. 

Plate XV, for Fig. 18 read 17 a. 

ne for Fig. 19 read 18. 

a Fig. 31, for Nucula read Nuculana. 

- Fig. 32, for Nucula read Ctenodonta. 

- Figs. 34—38, for Nucula read Ctenodonta. 

Plate XXV, Fig. 3, line 3, for “of Ireland” read Jermyn Street. 

Plate XXVI, Fig. 5, for Bath read Beith. 

Plate XXXVI, Fig. 26, line 2, for Currow read Burrow. 
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SOLENOCHEILUS DORSALIS. 127 

last. At the edge of the umbilicus, where the lower margin of the aperture meets 

the lateral margins, there is a distinct swelling, a characteristic feature seen in all 

individuals of the species in which the aperture is preserved at this point (Pl. 

XXXII). With the complete form of the aperture and its hyponomic sinus I am 

unacquainted, as I have not met with any specimens in which it is preserved; nor 

are the lines of growth sufficiently distinct to dicate its nature in the specimens 

known to me. 

The septa, as indicated by their sutures, are wide apart. In a large specimen 

from Rathkeale, near Limerick (Pl. XXXV,' fig. 1), the diameter of which is 

approximately 230 mm., the distances between the sutures in the last six chambers, 

measured along the median line of the periphery (reading them towards the body- 

chamber), are as follows :—28 mm., 28°5 mm., 29 mm., 34 mm., 32 mm., 35 mm.” 

The siphuncle has a diameter near the body-chamber of about 4 mm. ; it lies 

immediately under the test, so that the removal of the latter exposes it. The test 

is marked only by very faint lines of growth. 

Affinities—The most nearly related species is Solenocheilus evolutus, Hyatt * 

(= Nautilus dorsalis, de Kon.,* not Phillips), but the whorls in this species are only 

just in contact instead of overlapping considerably as is the case with S. dorsalis, 
Phill. Hence the renaming of de Koninck’s species by Hyatt. 

From SN. latiseptatus, de Kon.,’ the present species differs in its much narrower 

periphery, more rapid rate of tapering, and overlapping whorls, as well as in its 

relatively closer septation. 

Remarks.—The Irish specimens of this species agree well with Phillips’s type 

(form a, from Bolland, Yorkshire), which I had the opportunity, through the 

kindness of Dr. Henry Woodward, F.R.S., of re-examining at the British 

Museum in the summer of 1900. They have the characteristic narrowly rounded 

periphery possessed by the type specimen. The sutures are not seen in the latter, 

which has, however, part of the body-chamber intact. The test is badly pre- 

served, its surface having been entirely destroyed by a crystalline deposit. 

S. dorsalis is widely -distributed in Ireland, where it attains a very consider- 

able size. The largest I have met with is now in the British Museum ; it was 

found in the quarries at Clane. I give its dimensions, kindly supplied to me 

1 This plate, having been added after the publication of Part III of the present Monograph, is 

not enumerated at the head of the description of this species on page 126. 

2 These measurements will not be found to agree precisely with the drawing, owing to the position 

of the lines in the latter being naturally affected by the curved surface of the shell. 

3 “Carboniferous Cephalopods.” Second paper. ‘ Geological Survey of Texas, Fourth Annual 

Report,’ 1892, p. 460. 

4 « Faune Calc. Carb. Belg.,” 1878 (‘ Ann. Mus. Roy. d’Hist. Nat. Belg.,’ tom. ii), pt. 1, p. 111, 

pl. xviii, figs. 1—3. 

5 Tbid., p. 110, pl. xxii, figs. 1—3. Also ‘Cat. Foss. Ceph. Brit. Mus.,’ 1891, pt. 2, p. 171, fig. 29. 

20 
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by my friend Mr. G. C. Crick; adding to it the measurements of the large 

specimen I have figured in this Monograph (Pls. XXXIII, XXXIV). It will be 

seen that there is very little difference in size between these two specimens. 

In the synonymy of this species given in Part III, p. 126, of this Monograph, 

I have suggested that Nautilus | Solenocheilus| dorsalis of de Koninck (not of 

Phillips) may be the var. y of Philips (‘Geol. York.,’ 2, pl. xvi, figs. 1, 2), 

overlooking the fact stated above, that Hyatt (‘Geological Survey of Texas,’ 1892, 

p. 460) had renamed de Koninck’s species, calling it Solenocheilus evolutus, in 
allusion to its evolute whorls. 

Dimensions. 

Large specimen from Clane, Large (figured) specimen 
in the British Museum from Clane, in Dublin Museum 

(No. C. 4626). of Science and Art. 

Diameter of shell : . 240 mm. . 230 mm. 

- umbilicus (suture to suture) = — : 40 ,, 

Height of whorl (dorso-ventral) é --- ; 135055 

Thickness at umbilical margin of aper- 

ture (about) . : . 160 mm. : 150.5 

Localities.—St. Doulagh’s, county of Dublin; Clane, county of Kildare; Rath- 

keale, near Limerick ; Blackrock and Little Island, near Cork; and Kileommoch, 

county of Longford. (The last three localities are cited in Sir Richard Griffith’s 

‘Localities of Irish Carboniferous Fossils,’ forming an appendix to M‘Coy’s 

‘Synopsis,’ issue of 1862.) 

SOLENOCHEILUS P HIBERNICUS, A. H. Foord. Plate XXXVI, figs. 1 a, b, 2. 

1836. Nautizus porsauis (var. 8), J. Phillips. Geology of Yorkshire, pt. 2, 

p. 281. 

1891. SoLENocHEILUS HIBERNICUS, A. H. Foord. Cat. Foss. Ceph. British 

Museum, pt. 2, p. 171, fig. 28. 

1893. — _ A. Hyatt. Carboniferous  Cephalopods. 

Second paper. Geological 

Survey of Texas, Fourth 

Annual Report, 1892, p. 461. 

Description—Shell of medium size, so far as the species is known, nautilus- 

like, subglobose, consisting of about one and a half rapidly expanding involute 

whorls, the last overlapping the preceding one to the extent of about three- 

fourths. Umbilicus proportionately small, exposing the inner volution, with a 

central vacuity of moderate size; the sides steep, with a distinctly angular margin. 
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The section is broadly sagittate, the periphery constituting the apex of the 

triangle. 

The body-chamber is large, extending to about three-fourths of the circum- 

ference of the last whorl. The periphery is rather narrowly rounded, and merges 

in the sides as they gradually expand towards the edge of the umbilicus. The 

aperture is not preserved in any of the specimens that have come under my notice. 

The apex, so far as it can be observed, is obtusely pointed as in other shells 

belonging to this genus. 

The septa, as indicated by the sutures, are somewhat widely separated. In a 

specimen contained in the “Gilbertson Collection” at the British Museum (No. 

C. 212), from Bolland, Yorkshire (Pl. XXXVI, fig. 2), the sutures increase from 

a distance of 10 mm. to one of 20 mm. apart where the diameter of the shell is 

76mm. The siphuncle is not known, but it is assumed to be peripheral, hence the 

reference of the species to Solenocheilus. The surface of the shell is perfectly 

smooth. 

Dimensions. 
Type specimen in the Specimen in British Museum 

British Museum (“‘ Gilbertson Collection,” 
(No. C. 4505). No. C. 212). 

Diameter of shell (about) ; : LA mu; : 91°5 mm. 

$5 umbilicus (edge toedge) . 24 ,, ; ieee 

“ (suture to suture). 18  ,, ; — ss 

Height of whorl (dorso-ventral) about . 67 ,, ; — ss 

Thickness at umbilical margin . 4 O25 ones : 85 bs 

Affinities —The angularity of the umbilical margin distinguishes this species 

from Solenocheilus dorsalis, which it resembles in its general form and septation ; 

and this seems to justify its reference to Solenocheilus, though the siphuncle is 

unknown. 8S. atlantoideus, de Koninck,' though possessing a similarly angulated 

umbilical margin, has a very different form in cross-section, caused by its more 

broadly rounded periphery, while it has also at least one whorl more than 

S. hibernicus, giving the umbilicus a much greater width. 

Remarks.—This species is represented in the Dublin Museum of Science and 

Art by a recently acquired specimen from Little Island, near Cork. Like many of 

the Carboniferous Limestone fossils from this part of the south of Ireland, it is 

greatly distorted, the peripheral area being completely flattened in the region of 

the body-chamber in the dorso-ventral direction, causing the sides of the shell to 

be much narrowed and the periphery proportionately widened. The flattening 

and distortion has also affected the septate part of the shell, which is squeezed into 

an elliptical form. The angular edge of the umbilicus is marked by a narrow rim, 

1 «Faune Cale. Carb. Bele 
oO" 

” 1878 (‘Ann. Mus. Roy. d’Hist. Nat. Belg.,’ tom. 11), pt i, p. 97, 

pox figs. 12. 
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which expands in the vicinity of the aperture in such a manner as to show that its 

margin had the spout-like projection which is one of the characteristics o 

Solenocheilus. 

I have described this individual somewhat in detail in order to point out how 

completely rock-pressure may transform a fossil so that it may, as in the present 

case, put on a shape which is quite foreign to its normal one. 

Localities—Little Island, near Cork; Ireland (precise locality unknown; this 

is the type specimen in the British Museum). 

SOLENOCHEILUS ? CLAUSUS, sp. nov. Plate XXXVI, fig. 3. 

Description.—Shell (known only in the adult stage) nautilus-like, inflated, with 

rapidly expanding whorls, the inner ones concealed by the last one. The sides 

broad, somewhat compressed, and merging in the widely rounded periphery. The 

outline of the aperture, which is only partially preserved, forms a broad curve at 

the sides, and where it meets the umbilical margin is reflected inwards, forming a 

flattened, slightly concave, thickened band (callus), which enters and closes the 

umbilicus. 

The sutures, of which only five are seen owing to the presence of the test, are 

rather widely separated from each other. Measured from the last they are 

respectively 15 mm., 15 mm., 14 mm., and 12 mm. apart. The siphuncle is not 

seen. The test is represented apparently only by the thin inner layer, which is 

perfectly smooth. 

Dimensions. 
Specimen in British 

Museum (No. C. 7967). 

Diameter of shell ; : ; . 140 mm. 

Height of whorl at aperture about ; Poms 6! ere 

Thickness at umbilical margin close to the aperture 

(perhaps somewhat affected by distortion) nel Obes 

Affinities. —I am not acquainted with any species with which S. clausus may be 

compared. 

Remarks.—The completely closed umbilicus is the distinguishing mark of the 

present species, and, so far as my observation carries me, this is uncommon among 

the Nautiloids, the tendency in this group being to leave the inner whorls more or 

less exposed even in those species which approximate most closely to the recent 

Nautilus in their general form, which on the whole is the case with the Soleno- 

cheilidee. 

Unacquaintance with the siphuncle throws some doubt on the generic position 
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of this species, as was the case with Solenocheilus ? hibernicus, and its reference to 

that genus may possibly prove to be erroneous. 

It is interesting to note among these very ancient Cephalopods of the Irish 

Carboniferous seas the varying plans of whorl structure exemplified in their shells. 

The present species adds another to this category, and demonstrates once more the 

richness of the marme fauna in this extreme western extension of the European 

Carboniferous rocks. 

Besides the specimen here figured, there is one, less perfect, in the Museum 

of Science and Art, Dublin, from the same locality. Both have been recently 

collected. 

Locality.— Little Island, near Cork. 

Grenus ATPOCERAS (see ate, p. 116). 

ATPOCERAS? HAINESIANUM, sp. nov. Plate XXXV, figs. 2 a, b. 

Description.—Shell composed of about one and a half to two very rapidly 

enlarging incontiguous volutions. Both the dorsal and ventral areas are consider- 

ably flattened through rock pressure, the crushing having come in a direction 

oblique to the longitudinal axis of the shell. The cross-section is transversely 

oval, the ratio of the two diameters bemg as 10 : 14 in the younger part of 

the shell, where it has been less affected by distortion. ‘The periphery is broadly 

expanded ; normally it probably presented a broad, low arch when seen in profile. 

The sides are narrowly rounded, and merge into the broad dorsal area, which is 

slightly convex in the median zone, a faint ridge bounding this central area on 

either side. The outline of the aperture is imperfect, only interrupted portions of 

it remaining. No trace of a sinus is seen in the peripheral area, but dorsally it 

appears to have had a broad and shallow sinus (fig. 2 0). 

The whole of the septate region of the shell is filled with crystallime calcite, 

which has destroyed every trace of the septa and siphuncle. ‘The surface of the 

shell is perfectly smooth. 

Remarks.—My attention was originally drawn to this species by my friend Mr. 

Joseph Wright, F.G.S., of Belfast, to whose collection it now belongs, and who 

kindly lent it to me for examination. It was formerly in the collection of Dr. 

Haines, of Cork, whose gatherings in the neighbourhood of that city supplied some 

of the material used by M‘Coy in his ‘Synopsis.’ The specimen described is unique. 

Affinities—The evolute condition of the whorls in this species has suggested 

the view of its affinities expressed in the doubtful reference to Aipoceras. 

This uncertainty is caused by the fact that the whorls in the individual here 
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described are wider than high, while in Azpoceras (see p. 116) the reverse of this 

is the case. Its relationship, therefore, taking this feature into account, would 

lean rather towards Solenocheilus than Aipoceras, and the non-contiguity of the 

whorls may, when all is considered, be of less importance than their general con- 

formation. ‘The question must rest m uncertainty for the present. 

Locality.—Near Cork. 

Incertx sedis. 

A specimen belonging to the family Solenocheilide, but too imperfect for 

specific identification, is interesting from its exhibiting what appears to be a portion 

of the outer test, which is ornamented with very prominent, transverse, rugose 

lines. The general form of the shell is very similar to that of Asymptoceras 

crassilabrum, and this resemblance is particularly observable in the broad, slightly 

depressed periphery; the septa also, so far as they can be made out, agree with 

that species. The margin of the aperture is not preserved, a considerable part of 

the body-chamber having been broken off, thus destroying the evidence which 

might have established its identity with A. crassilabruin. 

This is the specimen referred to by M‘Coy' under the name of “ Nautilus 

dorsalis (var. y), Phill,” as being, at the time he wrote, in the collection of the 

Royal Dublin Society. It now forms part of the general collection of fossils in the 

Dublin Museum of Science and Art, and is labelled “ Kildare.” It seems to have 

been more nearly perfect when M‘Coy described it, as he says “ mouth nearly 

circular, receiving the preceding whorl at its ventral [= dorsal] margin.” The 

rugose surface is referred to in his description, and this feature has been the means 

of identifying the specimen. 

SuB-ORDER—AMMONOIDEA. 

Family—GLY PHIOCERATID Ai. 

(renus Brancoceras, Hyatt (not Steimmann), 1883 (emend. Holzapfel, 1889). 

BRANCOCERAS ORNATISSIMUM, L. G. de Koninck, sp. Plate XXXVII, figs. 1 a—e. 

1881. GonratiTEs orNATISsImuS, L. G. de Koninck. Sur quelques céphalopodes 

nouveaux du caleaire carbonifére de 

VIrlande. Ann. Soe. géol. de Belg., 

tom. ix, Memoires, p. 53, pl. vi, 

figs. 4, 5. 

1899. BrancocEerRas ornatissimum, G. C. Crick. Ann. and Mag. Nat. Hist., 

ser. 7, vol. ili, p. 453. 

1 «Synops. Carb. Foss. Ireland,’ 1844, p. 23. 

EE 
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Description.—Shell discoidal, compressed, with closed umbilicus; greatest 

thickness at about one-fourth of the height of the whorl from the umbilicus, about 

seven-tenths of the diameter of the shell; height of outer whorl about three-fifths 

of the diameter of the shell. Number of whorls unknown; inclusion complete. 

Sides very slightly convex, merging in the narrowly rounded and somewhat 

truncated periphery. Umbilicus closed with a callus, which extends to the centre 

of a shallow funnel-shaped depression. Whorls subcordate in cross-section. 

Body-chamber unknown, the septate portion alone being present in the sole 

individual found. 

The septation is clearly exhibited, not only by the removal of the test, but also, 

owing to a fortunate transverse fracture, the greater part of a septum is exposed, 

thus giving an interior view, which shows the digitate form of the lobes and the 

cavities left between them (Pl. XX XVII, fig. 1 5). 

The ornamentation is well marked and very elegant; it consists of distinct 

raised lines or fine ribs, separated by spaces which are a little wider than the 

latter. The ribs are from about ‘75 to 1 mm. apart. Proceeding from the 

umbilicus they describe a wide-spread, forwardly directed curve, which merges in 

a greatly narrowed and backwardly directed smus upon the periphery, indicating 

a deeply indented hyponomie sinus. The siphuncle is seen in section in the centre 

of the peripheral lobe, where it has a diameter of 2 mm. 

Dimensions. 
Type specimen in 

Museum of Science and 
Art, Dublin. 

Diameter of shell : , : . 68mm. 

Height of outer whorl (dorso-ventral) : -. Abe: 

», above preceding whorl . : > “Wide Ge: 

Thickness at umbilical margin. : he Fe 

Afjinities—Among the species belonging to this genus hitherto described there 

is none that can be strictly compared with the present one. 

The Belgian Carboniferous species, Brancoceras rotatorium, de Kon.,' sp., 

resembles the latter in its rather depressed form and closed umbilicus, but the 

sutures differ in a marked degree. As de Koninck’s species is only represented by 

an internal cast, no comparison can be made of the ornaments of the two species. 

Remarks.—This beautiful form, the only one known to occur in the British 

Isles, is represented by the specimen which is the subject of the above description. 

Its true affinities had not been recognised until Mr. Crick, in looking over the small 

collection of Goniatites in the Geological Survey Collection (Dublin Museum of 

1“ Faune Cale. Carb. Belg.,” 1880 (‘ Ann. Mus. Roy. d’Hist. Nat. Belg.,’ tom, ii), pt. i, p. 94, 

pl. xlvii, fig. 12. 
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Science and Art), found that not only was it the type of de Koninck’s Goniatites 

ornatissimus, but that it belonged to the well-marked group of Braincoceras of 

Hyatt. The specimen had up to that time borne the name of “ Goniatites sphericus, 

var. crenistria,” but with this species, it need scarcely be said, it has no features 

in common. It should be stated that the locality given by de Koninck (who must 

have got his information from an Irish source) for the present species—Tomdeelys, 

county of Limerick—does not agree with the one registered by the Geological 

Survey of Ireland, here accepted as authoritative. 

Locality.—Glenbane East, county of Limerick. 

Genus Paricyctus, von Mojsisovics, 1882 (emend. Hyatt, 1883; Holzapfel, 1889). 

PericycLus Funatus, J. Sowerby, sp. Plate XXXVIII, fig. 5; Plate XXXIX, 

figs. 1 a, b. 

1813. EuurpsonitHEs FuNatTUS, J. Sowerby. Min. Conch., vol. i, p. 81, pl. xxxii. 

1822. AmMOoNELLIPSITES FUNATUS, J. Parkinson. Introd. Foss. Org. Rem., pp. 

164 and 233. 

1828. Navuzrinus Funatus, J. Fleming. British Animals, p. 32. 

1843. Gonratites FunaTus, L. G. de Koninck, in J. J. d’Omalius, Précis élem. 

géol., p. 515. 

— Navritus runatvs, J. Morris. Cat. Brit. Foss., p. 182. 

1844. AMMONITES PRINCEPS (pars), LZ. G. de Koninck. Descrip. Anim. Foss. 

Terr. Carb. Belg., p. 579 (excl. figs.). 

1848. GonIATITES PRINCEPS (pars), H.G. Bronn. Gesch.d. Natur., vol. iii, p. 543. 

1888. — Funatus, R. Etheridge. Brit. Foss., vol. i, Paleozoic, p. 311. 

1897. Prricyctus runatus, A. H. Foord and G. C. Crick. Cat. Foss. Ceph. 

British Museum, pt. 3, p. 147. 

Descriptvon.—Shell of moderate size, subdiscoidal, widely umbilicated; greatest 

thickness at the umbilical margin ; height of outer whorl probably about one-third 

of the diameter of the shell. Whorls four or five; inclusion about one-half; 

wmbilicus not very deep, nearly one-half of the diameter of the shell in width, 

with subangular margin. Whorl reniform in section, much wider than high ; 

considerably indented by the preceding whorl; periphery broadly convex and 

continuous with the sides; inner margin narrow, well defined, steep. 

Body-chamber, chambers, and suture-line not seen. Ornamentation consisting 

of strong, rounded, transverse ribs, as in P. fasciculatus, which bifurcate frequently 

in the young shell, apparently more rarely in the adult. The spaces between the 

ribs are a little wider than the ribs themselves. Constrictions occur apparently 

irregularly and at long intervals apart; these are bounded anteriorly by a 

somewhat stronger rib, upon which a conspicuous node is developed at the 

umbilical margin. There is no trace of the sharp raised lines which form such a 
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marked feature in the. ornamentation of P. fasciculatus. The ribs are almost 

direct upon the sides of the shell, and form a broad and shallow sinus upon the 

periphery. 

Dimensions. 
Specimen in Museum, Trinity 

College, Dublin. 

Diameter of shell (elliptical by rock pressure) * §78 mim: 

m umbilicus (suture to suture of the longer 

diameter) : : ; Sew a. 

Diameter of umbilicus (of the shorter diameter) “sO 1 

Thickness at umbilical margin. : A Oi 

Affinities. —A comparison between this species and P. fasciculatus is made under 

the description of the latter (see below). From P. plicatilis, de Kon., it is easily 

distinguished by its more compressed shape, its wider and much shallower 

umbilicus, and its much coarser ribbing. 

Remarls.—Only three specimens of this species are known to me, one of which 

is the type specimen in the British Museum (“Sowerby Collection’), unfortunately 

very imperfect (Pl. XX XVIII, fig. 5); another and much better specimen of about 

the same size contained in the museum of ‘Trinity College, Dublin; and the third 

a young shell (cast) belonging to Mr. Joseph Wright, F.G.S., of Belfast. All 

three were obtained in the neighbourhood of Cork, and all are distorted in a similar 

manner. ‘The pressure causing the distortion has operated from above in a 

direction oblique to the plane of the umbilicus such that the peripheral area, 

instead of being at right angles to that plane, as it would be normally, presents an 

angle of nearly 45° to it, as the result of this severe crushing. 

The Trinity College specimen, mentioned above, was kindly lent to me by 

Professor J. Joly, F.R.S. 

Localities.—* Blackrock range, south-east of Cork” (Sowerby’s type in the 

British Museum); “Cork” (Trinity College specimen); “near Cork” (Mr. 

Wright’s specimen, formerly in the collection of Dr. Haines, of Cork). 

PericycLus rascrcuLatus, F, M‘Coy, sp. Plate XX XVII, figs. 2—6. 

1844, Navuritus (TemnocuErtus) Frurcatus, F. M‘Coy. Synops. Carb. Foss. 

Treland, p. 21, pl. iv, fig. 13. 

—  GowntatirEs rascrcuLatus, F, M‘Coy. Synops. Carb. Foss. Ireland, p. 13, 

pl. ii, fig. 8. 

1850. AGANIDES suBFuRCcATUS, A. d’Orbigny. Prod. de Paléont. stratigr., vol. i, 

p. 115. 

21 
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1850. AGanipEs rascrcunatus, A. d’Orbigny. Prod. de Paléont. stratigr., vol. i, 

p- 116. 

1852. Ammonites ListeRi (pars), C. G. Giebel. Fauna der Vorwelt, vol. iii, 

p- 476. 

1854. Gontatires ruRcAtTUS, J. Morris. Cat. Brit. Foss., 2nd ed., p. 3038. 

= — rascicuLaTus, J. Morris. Cat. Brit. Foss., 2nd ed., p. 303. 

1855-57. Tremnocueiuus Frurcatus, J. Kelly. Journ. Geol. Soc. Dublin, vol. vii, 

p. 8. 

— GonraTITES FascicuLatTws, J. Kelly. Journ. Geol. Soc. Dublin, vol. vii, 
re 

p.. 7: 

1888. GasTRIOCERAS FascrcuLATUM, M. Tzwetaev. Mém. Com. géol. St. Péters- 

bourg, vol. v, No. 3, p. 1. 

1897. Prricycius rurcatus, A. H. Foord and G. C. Crick. Cat. Foss. Ceph. 

British Museum, pt. 3, p. 149, 

fig. 71. 

— — rascrcuLatus, A. H. Foord and G. C. Crick. Cat. Foss. Ceph. 

British Museum, pt. 3, p. 148. 

[Not 1841. Goniatites furcatus, G. Minster, Beitr. zur Petrefactenkunde, iv, p. 128, pl. xiv, 

fig. 11. ] 

Description.—Shell discoidal, somewhat inflated, umbilicated; greatest thick- 

ness at the umbilical margin, where it is two-thirds of the diameter of the shell; 

height of outer whorl two-fifths of the diameter of the shell. Whorls not fewer 

than five (exact number not ascertainable); inclusion about one-half; umbilicus 

somewhat less than one-half of the diameter in width, with subangular margin, 

deep, partly exposing the inner whorls. Whorl reniform in section, about twice as 

wide as high, not much indented by the preceding whorl; periphery broadly 

convex, continuous with the convex sides; mner margin rather wide, well defined, 

very steep. 

Body-chamber occupying at least one whorl; aperture not seen. Chambers of 

moderate depth; suture-line as in Pl. XXXVII, fig. 6. Test ornamented with 

strong, rounded, transverse ribs, which generally begin to bifurcate at or near the 

wnbilical margin, the bifurcation in some specimens not taking place till the 

middle of the sides is reached. The ribs form a broad, shallow sinus in crossing 

the periphery, the sinus sometimes becoming sharply concave in the median line; 

the intervening concave spaces wider than the ribs. Covering the mbbing and 

interspaces there are a series of very distinct, sharp, raised lines, disposed 

irregularly as regards their distance apart; on the ribs about two of the lines 

occupy the space of 1 mm., but between them the lines are a little more spread 

out. The tendency of these fine ribs to form bundles is well marked, and made 

the name “ fasciculatus,” given by M‘Coy to the specimen bearing the test, 

singularly appropriate. 

Affinities—Though at first sight there is much resemblance between P. 

fasciculatus and P. funatus, yet on a closer inspection it is seen that the differences 
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far outweigh the resemblances. P. fuinatus is the more slowly tapering shell of 

the two, and has more numerous whorls, giving a considerably larger umbilical area. 

Again, though the ribs (at least in casts) are similar in character in the two species, 

the bundles of finer ribbing in P. fasciculatus, only seen when the test is preserved, 

are entirely absent in P. funatus. The two species agree perfectly in the bifurca- 

tion of the ribbing, and M‘Coy, who seems to have relied upon Sowerby’s 

description, is not accurate when he states that the ribs in P. funatus (he calls them 

“ridges’’) are “simple, equal, and proceed directly across the shell.” Periodic 

constrictions are present in both species. 

From P. multicostatus, sp. nov. (p. 159), the present species can be easily dis- 

tinguished by its less numerous and much coarser ribs and larger umbilicus, and 

the same features distinguish it still more manifestly from P. Doohylensis, which is 

remarkable for the extreme fineness of its ribbing. 

Remarks.—W hile looking over the choice collection of Carboniferous Limestone 

fossils in the possession of Mr. Joseph Wright, of Belfast, found chiefly im Cork 

and places in its vicinity, he drew my attention to a specimen of the so-called 

Nautilus | Pericyclus| furcatus from Blackrock, in which a portion of the test was 

preserved, pointing out that the ornamentation was precisely that of the specimen 

to which M‘Coy gave the name “ Goniatites”” fasciculatus, in allusion to the bundles 

of sharp raised lines or fine ribs covering the test.’ Fortunately M‘Coy’s type is 

still extant (Pl. XXXVII, fig. 5), and a comparison of it with Mr. Wright’s 

specimen soon convinced me that that observer was quite correct in his view of 

the identity of the two so-called species. In most specimens of P. fasciculatus 

collected the test is stripped off and remains in the parent rock, nothing but the 

cast being left in the collector’s hands. ‘This explains M‘Coy’s omission to notice 

the finer ribbing, since his specimen was doubtless a cast. It is unfortunately 

missing from the “ Griffith Collection” of the Dublin Museum, in which many of 

M‘Coy’s type specimens are contained, but the excellent figure of it in the 

‘ Synopsis’ renders it easy of identification. 

Though all the specimens of the present species known to me from Cork and 

its vicinity are more or less distorted, some excessively so, those from other parts 

of Ireland are of the normal shape. One of these, collected by myself in the Clane 

quarries, was figured in the ‘Catalogue of Fossil Cephalopoda, British Museum,’ 

Part 3, and shows the natural form. It is refigured in the present work 

(Pl. XXXVII, fig. 2), and may be compared with the larger individual represented 

on the same plate (fig. 3). Owig to the crushing the latter has been subjected to, 

its true shape is altered, and the lateral view (fig. 3 a) shows some of the peripheral 

1 This name must be retained to the exclusion of furcatus (1) because it was the first to be 

described in the ‘ Synopsis,’ and (2) because it shows the ornaments on the test, whereas the name 

furcatus was applied merely to the cast of the shell. 
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area (especially on the left-hand side of the figure), none of which would have 

come into view but for the distortion (cf. fig. 2b). On comparing fig. 3a with 

M‘Coy’s figure (‘ Synopsis,’ pl. iv, fig. 13) it will be seen that the latter is pressed 

into an elliptical form, the crushing in this case having been exerted in a direction 

vertical to the plane of the umbilicus and sides of the shell, stead of, as in my 

shell, oblique to that plane. There isa specimen in Mr. Wright’s collection exactly 

similar to the one represented in M‘Coy’s figure, both in its size and in the manner 

of its distortion. 

Localities —Cork, Midleton, Blackrock, in the county of Cork; Glenbane, 

county of Limerick ; Clane, county of Kildare. 

Prricyctus Doouyiensis, A. H. Foord and G. C. Crick. Plate XXXVII, figs. 

8 a—e. 

1897. Prricyctus Doonyuensis, A. H. Foord and G. C. Crick. Cat. Foss. Ceph. 

British Museum, pt. 3, p. 151, 

fie. 72. 

Description.—The following is the diagnosis of this species given in the 

‘Catalogue of Fossil Cephalopoda in the British Museum,’ from which it will be 

seen that two forms of the species, one being more compressed than the other, 

were recognised. No new material has been since acquired. 

Shell discoidal, somewhat inflated, umbilicated ; greatest thickness near the um- 

bilical margin, from about five-eighths (in the inflated form) to about five-ninths (in 

the compressed form) of the diameter of the shell ; height of outer whorl from about 

two-fifths (in the inflated form) to about four-ninths (in the compressed form) of 

the diameter of the shell. Whorls few, but exact number unknown; inclusion 

about three-fourths; umbilicus deep, exposing the edges of the imner whorls, 

about one-fourth of the diameter of the shell in width. Whorl semilunate (in the 

inflated form) or semi-elliptical (in the compressed form) in section, wider than 

lugh, indented to about one-quarter of its height by the preceding whorl ; 

periphery broadly convex, sides convex, a little more flattened in the compressed 

than in the inflated form; inner margin well defined, convex, nearly at right 

angles to the plane of symmetry. 

Body-chamber occupying the whole of the last whorl; aperture with a broad 

and very shallow peripheral sinus. Suture-line as in Pl. XXXVII, fig. 8c. Test 

ornamented with numerous very fine, rounded, transverse ribs, separated by rather 

wider interspaces; the ribs are nearly direct on the lateral area, and form on the 

periphery a broad, very shallow, forwardly concave sinus; they bifurcate near the 

umbilical margin at rare intervals. The outer whorl with about four constrictions, 

ee  eeeeeEEOeeEeEEEEOeEeEEeeE—————— EE 
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the rib immediately posterior to each of the latter being somewhat stronger than 

the rest ; bifurcation takes place here. 

Dimensions. 
British Museum (C. 5934). 

Inflated form. Compressed form. 

Diameter of shell ; »» 40. mm. ' 45 mm. 

= umbilicus : won IO) ee ; coe A 

Height of outer whorl ; kG p ‘ 20 43 

ine oe above preceding 

whorl ‘ 4 a aly ‘ 15 + 

Thickness at umbilical margin it 24s : 25 a 

Affinities.—The affinities between this species and P. multicostatus are pointed 

out under the description of the latter. It is also nearly related to P. Kochi, 

Holzapfel,’ but is more widely umbilicated and more compressed. The fineness of 

its ribbing, added to the periodic constrictions, brings it also into relationship with 

“Goniatites” (Pericyclus ?) impressus, de Kon., sp.” This comparison applies 

especially to the compressed form of P. Doohylensis ; another species related to 

the last named is “ Groniatites” (P.?) virgatus, de Kon., sp.,° which is, however, 

still more compressed, and has a smaller umbilicus. 

Remarks.—This species is apparently greatly restricted in its stratigraphical 

range in the horizontal sense, being confined, so far as is known, to the two 

localities cited below. It was collected at Doohyle by the writer in a small slab of 

decomposing limestone, in a railway cutting on the line of the Limerick and 

Foynes Railway, not far from Rathkeale. The type specimen is in the British 

Museum, but others are to be found in the Dublin Museum of Science and Art. 

Locality.—Doohyle, near Rathkeale, and Glenbane (compressed form), county 

of Limerick. 

PERICYCLUS MULICOSTATUS, sp. nov. Plate XX XVII, figs. 7 a—e. 

Description—Shell discoidal (rendered elliptical by rock pressure), inflated, 

rather narrowly umbilicated, greatest thickness at the umbilical margin, where the 

shell expands slightly near the aperture; height of outer whorl, compared with 

this dimension, as 5: 7. Whorls few, inclusion fully three-fourths. Umbilicus 

' «Paliont. Abhandl.,’ Dames und Kayser, vol. v, i, 1889, p. 35, pl. iii, figs. 2—7. 

2 “ Faune Calc. Carb. Belg.,” 1880 (‘Ann. Mus. Roy. d’Hist. Nat. Belg.,’ tom. ii), pt. i, p. 118, 

pl. xlix, fig. 3. 

5 Loe. cit., p. 118, pl. xlix, fig. 4. 
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moderately deep, with subangular margin, about two-ninths the diameter of the 

shell in width, partly exposing the inner whorls. Whorl semilunate in section, 

considerably wider than high, indented to about one-third of its height by the 

preceding whorl. Periphery broadly convex, merging into the rather flattened 

sides; inner (umbilical) margin rather steep, not very well defined. 

Body-chamber unknown. Suture-line as in Pl. XXXVI, fig. 7 ¢. 

Shell (as indicated on the cast) ornamented with numerous rounded ribs, 

numbering about five in the space of 1 cm., therefore more numerous than. in 

P. fasciculatus, in which there are only four in that space. Interspaces between the 

ribs somewhat wider than the latter. The ribs bend backwards in passing over 

the periphery, and form there a shallow median sinus. The fragments of the test 

that remain are too imperfect to admit of the surface markings being determined. 

So far as can be discovered in the somewhat unfavourable condition of the cast, 

bifurcation of the ribs in the adult shell appears to be quite exceptional, but in the 

young it occurs more frequently, though not as a characteristic feature, as in 

P. fasciculatus. Constrictions separated by wide intervals are seen upon the cast, 

which would probably be covered by the test when present. 

Dimensions. 
Specimen in Mr. Joseph 
Wright’s Collection. 

Diameter (longer) of shell (elliptical by rock pressure) 65 mm. 

a o umbilicus. ' Sree ee 

Height of outer whorl . ; : a Aber Sines 

‘o above preceding whor ode = 

Thickness at umbilical margin. : or eee fae 

Affinities—The resemblance between this species and P. fasciculatus has already 

been adverted to; the type of ornamentation is the same; the points in which 

they differ are sufficiently plain, and they are these: (1) the character of the 

ribbing, which is much finer in the present species than in P. fasciculatus, bifurcation 

being the exception in the former, and not the rule, as in the latter; (2) the size 

of the umbilicus, which is smaller in the present species than in P. fasciculatus. 

From P. Doohylensis the present species is distinguished chiefly by its coarser 

ribbing; it is thus seen that in this feature P. multicostatus comes between 

P. fasciculatus and P. Doohylensis. 

The difference in the septation between P. imulticostatus and P. Doohylensis 

may be appreciated on comparing the figures of these species on Pl. XXXVII 

(figs. 7 and 8). 

Remarks.—The specimen from which the above description has been drawn up 

was kindly lent to me by Mr. Joseph Wright. 

Locality—Midleton, county of Cork; Glenbane East, county of Limerick. 
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Prricycius Foorpi, G. C. Crick. Plate XXXVIII, figs. 3a, b, 4. 

1899. Perricycius Foornt, G. C. Crick. Ann. Mag. Nat. Hist., ser. 7, vol. i, 

p. 430, fig. 1. 

Description.—The following is Mr. Crick’s description of this species, drawn up 

from the original specimen :—“ Shell discoidal, somewhat compressed, and rather 

widely umbilicated ; greatest thickness at the margin of the umbilicus, rather more 

than two-fifths of the diameter of the shell; height of outer whorl a little more 

than three-sevenths of the diameter of the shell. Whorls eight or nine; inclusion 

fully three-fourths ; umbilicus rather deep, displaying the umbilical margins of all 

the inner whorls, about three-tenths of the diameter of the shell in width. Whorl 

semi-elliptical in cross-section, a little higher than wide, indented to about two- 

fifths of its height by the preceding whorl; periphery convex, imperfectly defined, 

sides feebly convex; umbilical zone well defined, sloping towards the umbilicus, 

and making an obtuse angle with the sides, rather narrow. 

“ Body-chamber not fully seen, but occupying at least one-half of the outer 

whorl; aperture not seen, but the peristome (judging by the ornaments and the 

lines of growth) probably with a feeble lateral crest at about the middle of the 

lateral area and a deep and wide hyponomic sinus. Depth of chambers not seen ; 

suture-line only imperfectly known. 

“Test ornamented with fine, backwardly directed, and somewhat irregularly 

spaced riblets, which form rather a low crest at about the middle of the lateral 

area, and a deep and wide hyponomic sinus on the periphery, where some of them 

are thicker than the rest and somewhat regularly placed. Up to a diameter of 

about 56 mm. the test is ornamented with rather coarse, regularly placed ribs, 

which are separated by interspaces a little wider than themselves, and have the 

same direction as the ornaments of the adult.” 

Dimensions. 
Cast of type specimen Specimen from Cloghran, 
in Museum of Science in British Museum 

and Art, Dublin. (No. C. 7972). 

Diameter of shell : : . 106°5 mm. , 122 mm. 

55 umbilicus (edge to edge) oy SS hls ; 48, 

ie - (suture to suture). 32 a ; ADs. 

Height of outer whorl] ’ ~~ 47 = i Bk, eae 

Thickness of shell at umbilical margin. 46 ss ‘ 52k, 

Supplementary Description—By the acquisition of more nearly complete 

specimens I am enabled to amplify Mr. Crick’s diagnosis as follows:—(1) The 
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suture-line has been artificially worked out in a young shell, with a diameter of 

68 mm., from Cloghran,' in which it is very clearly shown (Pl. XXXVIII, fig. 4). 

(2) Another feature worthy of note is a flattening of the peripheral area in the young 

shell, scarcely observable in the (older) type specimen. This flattening amounts 

almost to truncation at this stage of growth, but becomes obsolete at a diameter of 

about 100 mm. In the young shell above referred to it defines the area of the peri- 

phery, upon which the ribs are disposed in a remarkably regular manner, as observed 

by Mr. Crick. (3) Judging by the new material placed at my disposal, I thmk 

Mr. Crick’s estimate of the number of whorls in this species is somewhat excessive. 

The original specimen, of which I have a plaster cast before me, is broken across 

the umbilicus, making it difficult to compute the number of the younger whorls. 

I should put down the total number of whorls at about five, or six at the utmost. 

Affinities—The subject of the relationship of the present species to Pericyclus 

subplicatilis, Crick, is discussed under the description of the latter (below) ; it will, 

therefore, only be necessary here to refer to some other species which it resembles. 

P. rotuliformis, Crick,’ may be taken first; this species bears at least a general 

resemblance to P. Foordi in form and ornamentation, but as respects the first it is 

a flatter shell, and as to the second feature the ribbing is stronger, and it 

possesses, in addition, very strong periodic constrictions which give it the wheel- 

like aspect that suggested its name. In P. Bailyi, Crick,’ we have a species 

which, while it has a decided resemblance to the present one in its ornamentation, 

differs from it in its much more inflated form and relatively larger umbilicus. 

Localities.—St. Doulagh’s (type specimen) and Cloghran, county of Dublin. 

PERICYCLUS SUBPLICATILIS, G. C. Crick. Plate XXXVIII, figs. la, b, 2. 

1899. PrRicycLus suBPLIcaTILIs, G. C. Crick. Ann. and Mag. Nat. Hist., ser. 7, 

vol. iii, p. 442, figs. 8, 9. 

Description.—Mr. Crick gives the following description of this species :—‘ Shell 

discoidal, somewhat compressed, moderately widely umbilicated; greatest thick- 

ness almost close to the margin of the umbilicus, about two-fifths of the diameter 

of the shell; height of outer whorl about two-fifths of the diameter of the shell. 

Whorls six or seven, inclusion four-fifths; umbilicus rather deep, with subangular 

margin, exposing the edges of the inner whorls, about three-tenths of the diameter 

of the shell in width. Whorl semi-elliptical in cross-section, about as high as 

wide, indented to about one-fifth of its height by the preceding whorl; periphery 

1 Now in the British Museum (No. C. 7973). 

2 «Ann. Mag. Nat. Hist.,’ ser. 7, vol. iii, 1899, p. 434, fig. 3. 

3 Tbid,, p. 438, figs. 6, 7. 
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broadly convex, imperfectly defined; sides feebly convex, somewhat flattened near 

the umbilical margin; umbilical zone narrow, well defined, nearly perpendicular 

to the plane of symmetry of the shell. 

“ Body-chamber occupying the whole of the last whorl; aperture not seen, 

but, judging by the growth-lines and ornaments, the peristome probably nearly 

straight on the lateral area, and with a deep and broad hyponomic sinus. 

Chambers [shallow]; suture-line as in [ Pl. XX XVIII, fig. 2]. 

“Test ornamented with feeble, somewhat imequidistant ribs, which, arising at 

the umbilical margin, pass thence obliquely backward as far as the margin of the 

periphery, where they bend somewhat abruptly backward, and form on the 

periphery a deep and wide hyponomic sinus; on the periphery the ribs become 

nearly equidistant, fairly coarse, and separated by interspaces of about their own 

width; the ornaments gradually disappear on the outer whorl, those on the lateral 

area disappearing first, and the ribs on the periphery at about the middle of the 

last whorl. The whole surface of the test with very fine growth-lines.” 

Dimensions. 
Cast of type specimen, Specimen from St. 

in Museum of Doulagh’s, in the 
Science and Art, Woodwardian Museum, 

Dublin. Cambridge. 

Diameter of shell. : . ~L13°d:mm ; 120 mm. 

a umbilicus (edge toedge) . 40  ,, : AB, 

3 - (suture to suture). 33 a ; 30 wa: 

Height of outer whorl : »- ASD 15, : SOL tres 

» above preceding whorl about easy - : — 4 

Thickness of shell at umbilical margm . 44 3 : AZ 

Affinities —Mr. Crick recognised the close resemblance in the ornamentation of 

the present species to that of Coniatites plicatilis, de Kon.,? which undoubtedly 

exists, but the two species differ widely in form. P. plicatilis* has a much more 

inflated and thicker shell than P. subplicatilis, and the umbilicus is more 

cavernous in form and has steeper sides than the latter. More complete material 

has convinced me that in the aggregate of characters P. Hoordi is the most nearly 

1 This specimen has been broken across and the fissure filled with calcite, so that the diameter of 

the shell and the height of the last whorl appear to be greater than they really are; the diameter 

appears to be 122 min., and the height of the outer whorl 55°5 mm. (Foot-note in Mr. Crick’s 

description of this species, loc. cit., p. 444,—to which may be added that the interposed vein of calcite 

referred to, by adding to its length, gives the shell an elliptical shape.) 

2 «Sur quelques Céphalopodes nouveaux du calcaire carboniftre de l’Irlande,” ‘Ann. Soe. géol. 

de Belgique,’ vol. ix, Mémoires, 1881, p. 55, pl. v, figs. 3, 4. 

* This species will be described and figured later on in this Monograph. 

bo bo 
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related species to P. subplicatilis. I have found, in fact, no inconsiderable 

difficulty in distinguishing the two, in spite of Mr. Crick’s careful diagnosis of 

them; this difficulty arises partly from the imperfection of the specimens available 

for description when he wrote, and partly from the fact that there are no 

specimens of the young shell of P. subplicatilis to compare with that of P. Foordi, 

which shows it exposed by the breaking away of the outer whorl. There is good 

reason for supposing, however, that the young shell in P. subplicatilis was much 

more compressed in form than that of P. Poordi, which is remarkable at this stage 

of growth for the breadth of its whorls compared with their height—a feature 

which is not maintained in the adult shell. On a comparison of the ornamentation 

of the two species it is seen that in P. Foordi the ribbing when crossing the 

periphery makes a broader median sinus than that of P. subplicatilis, and this is 

found to be due to the considerably greater breadth of the periphery in the former 

species, perhaps the most easily distinguishable feature when an appeal has to be 

made solely to external characters. 

When the sutures are compared it will be observed that there are not wanting 

distinctive marks whereby the differences between the two species are further 

accentuated. These consist (1) in the greater proximity of the sutures, indicating 

shallower chambers in P. Foordi ; (2) in the disposition of the lateral in relation to 

the peripheral lobe in that species when contrasted with P. subplicatilis. 

Remarks.—This species is rather plentiful at St. Doulagh’s, though the 

specimens hitherto collected there are all more or less imperfectly preserved, and 

some are in a crushed condition. 

I must express my great indebtedness to the authorities of the Woodwardian 

Museum, Cambridge, represented by Mr. F. R. Cowper Reid, M.A., F.G.S., who 

most kindly sent me several interesting specimens obtained at St. Doulagh’s, one 

of which is figured on Pl. XXXVIII. By the loan of these specimens I have been 

much assisted in completing the description of the present species. 

Locality. St. Doulagh’s, county of Dublin. 

PBRICYCLUS TRAPEZOIDALIS, G. C. Ovick. Plate XX XIX, figs. 2 a—d. 

1899. PrricycLus TRAPEZOIDALIS, G. C. Crick. Ann. Mag. Nat. Hist., ser. 7, 

vol. i, p. 432, fig. 2. 

Description.—The original diagnosis runs as follows :—‘ Discoidal, flattened, 

rather widely umbilicated; greatest thickness at the margin of the umbilicus, 

nearly four-elevenths of the diameter of the shell; height of outer whorl about 

four-elevenths of the diameter of the shell. Whorls fairly numerous (exact number 

not known) ; inclusion rather more than one-half; umbilicus shallow, displaying 
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the edges of all the inner. whorls, about three-eighths of the diameter of the shell 

in width, with subangular margin and nearly vertical sides. Whorl subtrapezoidal 

in cross-section, about as high as wide; indented to about one-fourth of its height 

by the preceding whorl; periphery narrowly convex, imperfectly defined; sides 

feebly convex, a little flattened near the umbilicus, and becoming more flattened 

and convergent on the body-chamber ; umbilical zone well defined, narrow, almost 

perpendicular to the plane of symmetry of the shell. Body-chamber occupying 

nearly a complete whorl; aperture not seen, but the peristome (judging by the 

lines of growth) probably with a broad, feeble lateral crest and a fairly deep hypo- 

nomic sinus. Depth of chambers not seen; suture-line only imperfectly seen. 

Test ornamented with narrow, prominent ribs, which pass obliquely backward from 

the umbilical margin, cross the lateral area in a feeble anteriorly convex curve, and 

form on the periphery a fairly deep and wide hyponomic sinus; interspaces flat, 

nearly twice as wide as the ribs; the whole surface of the ribs and interspaces 

(when well preserved) with fine, close-set lines of growth, especially on the body- 

chamber. The outer whorl with numerous (nine or ten) constrictions, following 

the course of the ornaments of the test. ‘ Wrinkle-layer’ composed of fine, regu- 

lar, close-set longitudinal lines.” 

Dimensions. 

Unique specimen in 
Museum of Science 

and Art, Dublin. 

Diameter of shell. ; : . . 141 mm. 

umbilicus (suture to suture) ; : AQ. -,, 

2 (edge to edge). oo 55 
Height of outer whorl : : : Ok, B55 

» above preceding whorl (about) . ‘ JOR 

Thickness of outer whorl : 5 ‘ : DO es 

Supplementary Description.—Crossing the ribs and interspaces nearly at a right 

angle, and thus running in accordance with the curvature of the whorls, are a series 

of fine raised lines which may easily be seen in a favourable light by the naked 

eye. On examining the surface of the test with a low magnifying power there is 

a decided appearance of these lines having formed nodes in crossing the ribs, but 

the condition of preservation makes this point a doubtful one (Pl. XX XIX, fig. 2 ¢). 

The highly ornate character of the test in this species will make it easily recog- 

nisable should other specimens fall into the hands of collectors. 

Owing partly to distortion, partly perhaps to the grinding of the surface in the 

effort to develop the sutures having been carried too deep, the latter are not satis- 

factorily shown, but their general plan can very well be seen (Pl. XX XIX, fig. 2 d). 
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It will be noticed in the drawing that the wall of the siphuncular neck has been cut 

through, exposing it as a short open tube. 

I think it would be a great advantage if authors were to display, whenever this 

is possible, more than one suture-line, and thus show the distance separating the 

chambers, as well as the relation of the sutural lines to each other. A suture-line is 

hardly ever developed without exposing the neighbouring one, either wholly or in 

part, and the illustrations will be more instructive when they include the latter, even 

if imperfect. 

Affinities.—-As one of the distinguishing marks of this species, Mr. Crick 

points out the “ flattened trapezoidal form of the cross-section of its whorls.” The 

ornamentation also is so distinct and characteristic as to be in itself a sufficient 

means of identification. The only species having any obvious resemblance to the 

present one is Pericyclus rotuliformis, G. C. Crick,' but this has much less 

conspicuous ribbing, while, on the other hand, the constrictions are much stronger 

than those of P. trapezoidalis. 

Locality.—Clane, county of Kildare. (Mr. Crick has erroneously given St. 

Doulagh’s as the locality.) 

1 «Ann. Mag. Nat. Hist.,’ ser. 7, vol. iii, p. 435, fig. 3. 
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SOLENOCHEILUS DORSALIS, J. Phillips, sp. 

Lateral view of a large and nearly perfect specimen. Clane. Dublin Museum 

of Science and Art. (Page 126.) 

' The figures in this and the following plates represent the specimens of the natural size unless 

the contrary is stated. 
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PLATE XXXIV. 

SOLENOCHEILUS DORSALIS, J. Phillips, sp. 

Front view of the individual drawn on Pl. XXXIIJ. Clane. Dublin Museum 

of Science and Art. (Page 126.) 
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PLATE XXXV. 

SoLENOCHEILUS DORSALIS, J. Phillips, sp. 

Fig. 1. Peripheral view of a large specimen, showing the sutures and the 

remains of the siphuncle upon the cast. Rathkeale. Dublin Museum of Science 

and Art (Geological Survey Collection). (Page 127.) 

Aipoceras P HAINESIANUM, sp. nov. 

Fig. 2a. Lateral view of an imperfect and distorted individual. (Since ‘this 

figure was drawn the matrix has been cleared away from the apical part of the 

shell, disclosing the fact that the whorls are free—that is, non-contiguous—from the 

initial point.) 20. Front view of the same individual. Near Cork. Mr. Joseph 

Wright’s Collection. (Page 131.) 
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PLAT XXXVI. 

SoLENOCHEILUS ? HIBERNICUS, A. H. Foord. 

Fig. 1a. Lateral view of a nearly perfect individual. 10. Front view of the 

same, reduced in size. Ireland (exact locality unknown). British Museum, type 

specimen (No. C. 4505). (Page 128.) 

Fig. 2. Lateral view of a specimen from Bolland, Yorkshire, showing the 

septation more completely than fig. 1a. British Museum, “ Gilbertson Collection ”’ 
(No. C. 212). (Page 129.) A 

SOLENOCHELLUS P CLAUSUS, Sp. nov. 

Fig. 3. Lateral, somewhat foreshortened view, showing the callus closing the 

umbilicus. Little Island. British Museum. (Page 130.) 
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PLATE XXXVII. 

BRANCOCERAS ORNATISSIMUM, DL. G. de Koninch, sp. 

Fig. la. Lateral view of the type specimen, showing the closed umbilicus. 

1b. Front view of the same, showing the surface of a septum with the cavities 

between the lobes. 1c. Suture-line. Glenbane East. Dublin Museum of Science 

and Art (Geological Survey Collection). (Page 132.) 

PeErRicycLus FascicuLatus, Ff’. M‘Coy, sp. 

Fig. 2a. Front view of an undistorted specimen. 26. Lateral view of the 

same. Clane. British Museum. (Page 135.) 

Fig. 3a. Lateral view of a somewhat distorted specimen. 3. Peripheral view 

of the same. Midleton. Mr. Joseph Wright’s Collection. (Page 137.) 

Fig. 4a. Lateral view of a young individual. 4+. Peripheral view of the same. 

Glenbane East. Dublin Museum of Science and Art (Geological Survey Collection). 

(Page 135.) 

Fig. 5a. Lateral view of the type specimen of “ Goniatites” fasciculatus, 

M‘Coy. 56. Peripheral view of the same. 5c. Enlargement of a portion of the 

ornamentation to show more clearly the fasciculate character of the ribbing#? 

Millicent, Clane. Dublin Museum of Science and Art (“ Griffith Collection ’’). 

(Page 137.) 

Fig. 6. Suture-lines of a small specimen where the diameter of the shell is about 

30 mm. (A figure of the suture-line of a specimen nearly the same size as the 

above will be found in the ‘Cat. Foss. Ceph., Brit. Mus.,’ pt. im, 1897, p. 150, 

fig. 71¢.) Glenbane. Dublin Museum of Science and Art. (Page 136.) 

PERICYCLUS MULTICOSTATUS, Sp. NOV. 

Fig. 7a. Lateral view of a somewhat distorted specimen, the umbilical cavity 

of which is filled with the matrix. 7. Peripheral view of the same. 7c. Suture- 

lines of the same. Midleton. Mr. Joseph Wright’s Collection. (Page 139.) 

Pericyctus Doonyiensis, A. H. Foord and G. C. Crick. 

Fig. 8a. Lateral view of a specimen of the compressed form of the species. 

8b. Peripheral view of the same. 8c. Suture-line, taken from fig. 72 ¢ of ‘ Cat. 

Foss. Ceph., Brit. Mus.,’ pt. iii, 1897, p. 151. Doohyle. British Museum. 

(Page 138.) 
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PLATE XXXVIII. 

PERICYCLUS SUBPLICATILIS, G. C. Crick. 

Fig. 1 a. Lateral view of an imperfect individual which is not quite so large as 

others that have been obtained at the same locality. 1. Peripheral view of the 

same. 2. Suture-lines from another individual. St. Doulagh’s. Woodwardian 

Museum, Cambridge. (Page 142.) 

Pericycius Foorp1, G. C. Crick. a 
/* 

Fig. 3a. Lateral view of a remarkably fine specimen with some of the test 

preserved. 30. Front view of the same. +4. Suture-lmes from a smaller dividual. 

Cloghran. British Museum. (Page 141.) 

PericycLus runatus, J. Sowerby, sp. 

Fig. 5. Lateral view of the distorted and imperfect type specimen. Blackrock. 

British Museum (‘‘ Sowerby Collection’’). (Page 154.) 
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PLATE XXXIX. 

PERICYCLUS FUNATUS, J. Sowerby, sp. 

Fig. 1a. Lateral view of a distorted but otherwise fine specimen, showing the 

inner whorls which are only imperfectly preserved in the type specimen figured on 

Pl. XXXVIII. 1b. Peripheral view of the same. Cork. Trinity College, Dublin. 

(Page 135.) 

a PERICYCLUS TRAPEZOIDALIS, G. C. Crick. ¢ 

Fig. 2a. Lateral view of the only individual known, showing the strong ribbing 

with the numerous constrictions. 20. Peripheral view of the same. 2c. Enlarge- 

ment of a portion of the ornamentation, showing more clearly the longitudinal hnes 

crossing the ribs. 2d. Suture-lines. Clane. Dublin Museum of Science and Art. 

(Page 144.) 
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A MONOGRAPH OF BRITISH GRAPTOLITES. 

INTRODUCTION. 

By tHe EDITOR. 

A MownocrarH upon the British Graptolites has long been a promised 

publication of the Paleontographical Society. It was originally undertaken by 

the late Professor (Sir) Wyville Thomson about the year 1870. After his death 

the late Professor H. Alleyne Nicholson and myself engaged to prepare a joint 

Monograph, and for the last ten years or so I have been alone responsible. 

I have felt hitherto, however, that the time had not yet arrived for the 

publication of such a Monograph. The wide interest in Graptolites aroused 

in Britain and abroad within the last twenty years has been mainly due to the 

demonstration of their extreme importance as “zone fossils” in the stratigraphy 

of the Lower Palzozoic formations. The close attention thus called to these 

fossils im the field, and their consequent collection in great abundance, has 

had the effect of adding so largely to the number of new species and varieties, 

and of so modifying our earlier views of the limits of the species previously 

accepted, that the descriptive parts of a Monograph written during this interval 

would have been practically obsolete before the work itself was completed. 

Again, notwithstanding the great amount of material collected and described, 

our knowledge of the intimate structure of the Graptolites still remained far 

behind our knowledge of the structure of other groups of fossils of lke systematic 

importance. Nor, until the recent results of the detailed methods of investigation 

developed by Holm, Tornquist, Wiman, and others, began to be published, was 

this department of the subject in a state sufficiently definite to admit of its being 

treated in a manner worthy of a Monograph of the Paleeontographical Society. 

and this was in reality the main drawback to the preparation of a Further 

Monograph upon Graptolites having any pretension to accuracy and permanence,— 

no method of illustration, except at great cost, had yet been arrived at by which 

1 
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fac-similes of these fossils could be reproduced in the printing-press. Many 

of the best figures yet published are more or less unconsciously idealised or 

inadequate. How impossible it has been to feel confident that the figures and 

descriptions give an adequate transcript of the facts, even when both author and 

artist are of the best and most trustworthy, needs only one illustration. Several 

of the forms described and figured in the epoch-making work of Barrande on 

the ‘Graptolites de la Boheme’ have been differently interpreted by almost 

every field geologist and paleontologist who has used the book. 

To meet this difficulty it was obviously necessary to give such figures of 

the fossils themselves—by mechanical means if possible—as should agree with 

the originals in all respects, showing their imperfections as well as their perfec- 

tions, that the reader might be im a position to judge of the fidelity of the 

descriptions by the figures themselves, and might also be able, should the need 

arise, to identify the actual fossil or type specimen represented on the plates. 

The vast majority of our British Graptolites are preserved as thin, shining 

films or markings upon the surface of black shales. They can be seen, in most 

cases, only by reflected light, so that illustration by direct photography is out of 

the question. Again, the specific characters of these fossils depend upon markings, 

features, and measurements of almost microscopic minuteness, and no figure can 

be regarded as satisfactory unless these details can be identified upon it by 

means of an ordinary hand-lens. And, as the illustrations are required for con- 

stant comparison with ordinary specimens obtamed in the field, it is necessary 

that they shall be figured of the natural size. 

After some years of experimenting it was found that the best plan of 

obtaming satisfactory fac-similes of these fossils was to draw them by means of 

the camera lucida attached to a special microscope constructed for the purpose. 

On this microscope the slate carrying the fossil is attached to a large stage, having 

a universal joint and a travel of several inches. The lght can be so adjusted 

that the amount of distortion due to the obliquity of the stage is small, and may 

generally be neglected. 

The usual method of procedure is to draw each fossil in black crayon to a scale 

of five times the natural size, so that all visible details can be inserted. When 

finished, the drawing, which has been tinted with a grey tone, is reduced by means 

of photography to the natural size. 

When such drawings are photographed as silver prints, the details come out 

with exquisite sharpness. Unfortunately, however, no mechanical process suitable 

for the printing-press has yet been invented in which the grain of the background 

carrying the printer’s ink is sufficiently fine to allow of the sharp reproduction of 

all this detail. By far the best process among those which I have tested is 

collotype, which is consequently the one adopted in the present work. The 

collotype plates which illustrate this Monograph are by Messrs. Bemrose, of Derby, 
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and I have most gratefully to acknowledge the skill and patience with which they 

have seconded our efforts to give accurate reproductions of the specimens figured. 

All the figures given upon the plates are of the natural size. The figures in 

the text, which are inserted for the purpose of illustratig structural details, 

were originally drawn upon a scale of ten times linear, and afterwards reduced 

to a uniform scale of five times the natural size, the same scale being retained 

throughout for the purpose of easy comparison. 

Now that the subject is in a state to admit of the satisfactory production of a 

Monograph of the British Graptolites, bemg myself too busy with other matters 

to do the necessary detailed labour, I have, with the consent of the Council of_the 

Palezeontographical Society, handed over the work of the preparation and illustra- 

2 fp 
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Parkes-Lapworth Microscope. 

tion of the Monograph to the two English paleontologists best qualified for the 

task—Miss G. L. Elles, of Newnham College and the Woodwardian Museum, 

Cambridge, and Miss E. M. R. Wood, of Newnham College and the Birmingham 

University. The present part is the first instalment of their labour. For all 

matters connected with the description and illustration of the various species, etc., 

they alone must be credited; for the general plan and the editing of the work 

throughout I am responsible. 

On their behalf as well as my own I must here gratefully acknowledge how 

freely all type specimens of Graptolites already described have been placed at our 

service, and how all those who have collections of Graptolites, either public or 

private, have permitted us to study such specimens as we considered necessary 

for the purpose of this work. In connection with this first part we may mention, 

among others, the Woodwardian Museum, Cambridge; the British Museum of 

Natural History, South Kensington ; the Geological Survey Museums of London, 

1 J. Parkes and Son, Vesey Street, Birmingham. 
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Kdinburgh, and Dublin; the Museum of Local Natural History, Keswick; Mr. 

Postlethwaite and Mr. Christopherson, Keswick; Dr. H. Oliphant Nicholson, 

Edinburgh ; Mr. J. HE. Marr, Cambridge; and Mr. Matley, Birmingham. 

Bearing in mind the fact that the primary need for a work of this kind is 

the natural demand of the field geologist and the paleontologist for figures and 

descriptions of the British species, we propose that the bulk of the letterpress and 

plates and figures of the earlier parts of the Monograph shall be devoted to this 

purpose. Such technicalities as are necessary for the diagnoses in each group will 

be prefixed to the section to which they refer. The working classification adopted 

by us is that in use among the majority of graptolithologists, and in the descriptive 

parts of the work all questions of theory respecting classification, nomenclature, 

and the like will be as far as possible avoided. In the parts to be published in 

future years there will be included, first, a general account of the historical 

development of our knowledge of the Graptolites ; next, a comparative account of 

the structure of the various families, ete. ; and afterwards sections dealing with the 

classification, zoological relationships, and geological range. As the descriptive 

and the general sections will be paged separately, the two may in future years be 

published concurrently. 

CHAS. LAPWORTH. 

BIRMINGHAM UNIVERSITY ; 

November, 1901. 



BRITISH GRAPTOLITES. 

DESCRIPTION OF GENERA AND SPECIES. 

Family DICHOGRAPTIDA, Lapworth. 

1873. Dichograptide, Lapw., ‘‘ Notes on the British Graptolites and their Allies,” Geol. Mag., vol. x, 

p. 555, 

Uniserial Graptoloidea with bilateral polyparies, bearmg simple subcylindrical 

thecz. Branching usually dichotomous, but occasionally irregular. Primary angle 

of divergence generally 180° or less. 

Genus DIDYMOGRAPTUS, M‘Coy. 

1851. Didymograpsus, M‘Coy (pars), “ British Paleozoic Fossils,” p. 9. 

Polypary bilaterally symmetrical, consistmg of two uniserial stipes which 

diverge from the sicula at angles usually less than 180° (rarely more). 

Thece simple subcylindrical tubes expanding slightly towards their apertures, 

the plane of whicb is normal; they are inclined at various angles to the 

axis of the stipe, and are in contact for a considerable portion of their 

length. 

The initial cone-like body (sicula) in Didymograptus is composed of the usual 

two portions—the apertwrai (or oral) and the apical (or aboral). The apical 

portion is often seen to be prolonged into the fine initial thread (nema) which is 

believed to be identical with the virgula of Diplograptus. 

The sicula occupies the middle of the provimal (initial or central) part of the 

compound polypary (or rhabdosoma), and gives origin to the two stipes (or branches), 

which usually increase in diameter towards their distal extremities. The stipes are 

generally straight, but occasionally curved. For purposes of description the form 

of the curvature is always referred to the general line of the ventral margin. The 

ventral angle (the angle subtended by the ventral sides of the dorsal walls of the 

stipes) is selected as the conventional angle of divergence. 

The thece (cells, cups, or calycles) are arranged upon one side of the stipe only 

(uniserial), They are not parallel to the axis of the stipe, but are inclined to it 

at various angles. In form they are simple conical or subcylindrical tubes. They 
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communicate with each other at their bases, and open to the exterior at their distal 

ends (apertures). These subcylindrical thece are usually somewhat compressed 

Fie. 1. Fia. 2. 

He reese eer sens osiavenset WEMDOL 
Apical portion 
Apertural portion : 

ie i ; Sicula Crossing canai--.- ... Aperture of sicula- 

Aperture - : : 
Mheca ~ Theea 1. :| iv Es 

Growth-lines of th, 21 --.- ~ ) Amount of is es : = 

Common canal —/ $§ overlap {| Length of = f | : = 

Aperture of th. 3! -7 -) Free theca 42. Si WE hook at : = 

. -5 portion A er : 
Denticle of th. 41 ia sae 

2 Dorsaledge Ventral edge 
of 2nd stipe. of 2nd stipe. 

ab = arc of angle of divergence. 

Fie. 1.—Didymograptus bifidus (Hall). Diagrammatic figure of proximal portion, obverse view. x 1 

Fic. 2.—Didymograptus bifidus (Hall). Diagrammatic figure of proximal portion, reverse view. x Or 

into the form of more or less quadrangular tubes, each of which may be conven- 

tionally regarded as bounded by four walls, viz. one dorsal (imner), one ventral 

(outer), and two lateral walls. The distal free margins of these walls constitute 

collectively the apertural margin, the plane of which is almost invariably at right 

angles (normal) to the axis of the theca itself. The corner (or coign) made by the 

common edge of the lateral and ventral walls and the apertural margin occasion- 

ally forms a well-marked denticle, and is sometimes prolonged into an apertural 

spine. The ventral wall of each theca—which is conventionally regarded as 

defining the length of the theca itsel{—is m contact with (overlapped by) the dorsal 

wall of the theca immediately preceding for a variable portion of its length, but is 

free towards its distal extremity. In well-preserved specimens the walls of the 

thecze are marked by closely set lines of growth, which run. parallel with the 

apertural margins. 

The vast majority of examples of Graptolites occur in a compressed state, 

forming a thin flattened film upon the surface of the rock. In this condition 

the most characteristic appearance of the polypary in Didymograptus is that 

presented by the profile view, in which the dorsal edge is seen to be smooth and 

continuous, and the ventral edge denticulated by the outer margins of the thecz 

and the apertural margins. 

In one aspect (obverse) of the profile view of the polypary the sicula is visible 

for the whole of its length; im the opposite aspect (reverse) the sicula is more or 

less concealed by the crossing canal. The stipes originate from the sicula by 

means of a bud developed from its left side (when the polypary is regarded in the 

typical or obverse aspect), and from this bud two sets of structures are developed, 

namely— 

(1) The first theca (th. 1') and the first so-called common canal, which give 

origin to the first stipe by a process of budding; and 
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(2) A tubular body (the crossing canal) which grows across the sicula from left 

to right, forming the first part of the second theca (th. 1°) and the second common 

canal, from which similarly the second stipe is developed. 

The succeeding thece (th. 2’, 3', etc., and 2’, 3’, etc.) in both stipes are 

developed in a continuous linear series, each individual apparently budding from 

the theca immediately preceding it in order, the budding orifices remaining 

permanently open as the common canal. 

The various species of the genus Didymograptus arrange themselves very 

naturally in morphological groups around certain special forms, each of which may 

conveniently be regarded as normal or typical for a single group. Some of these 

eroups, again, agree in the possession of common characteristics of general habit, 

which allow of their being united in a connected series. How far these groups and 

series are significant of the phylogenetic relationships of the individual species 

comprised within them, must be left for future discovery to determine. 

,_ Reclined series. 
/Z 

/ 

Reflexed series. 

——— 
sss Horizontal series. 

SS 
TAQ 

tS 

7 y IS MY.27 
MLM EERE AK Rae 

fp y 
Tk IS ¥\ : 

OOH IN % = Z 
MEK ek IX %| NPNPOD Deflexed series. 

Af | z aN 
if | y aN 

iA | S x "Y Declined series, 
IS ¥ 
IN Y Dependent series, 

Fia. 3.—Diagrammatic figure, showing the relative angles of divergence of the stipes characteristic 
of the several series of Didymograpti. 

Group I.—Type D. eatensus. Group IV.—Type D. v-fractus. 

D. extensus, D. v-fractus, ae 

D. nitidus, E > var. volucer, | series. 

D. uniformis, = D. deflexus. 

D. patulus, a Group V.—Type D. Murchisoni. 

D. hirundo < (a) Sub-group of D. bifidus. 

D. sparsus, 8 (D. Murchisoni, 

D. pennatulus. | = var. genius, 

Group II.—Type D. superstes. ie bifidus, iNe 

{ D. superstes, l D. amplus. . pendent 
(D. euodus. (b) Sub-group of D. indentus. seman 

Group III.—Type D. affinis. D. indentus, 

D. affinis, D. nanus, 

D. gracilis, zB D. artus, 

D. acutidens, 5 D. stabilis. 

D. Nicholsoni, a Group VI.—Type D. fasciculatus. Reflexed 

y var. planus. E D. jasciculatus. \ series. 

D. serratulus, ra 

D. simulans, Group VII.—Type D. gibberulus. \ Reclined 

D. cfr. filiformis. D. gibberulus. J series. 
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Horizontal SERIES. 

Didymograpti with approximately straight and horizontal stipes in which the 

ultimate angle of divergence is 180°. 

Group I.—Type D. extensus. 

Didymograpti in which the stipes originate near the apex of the sicula and 

grow horizontally. Their thece are inclined at large angles, and overlap con- 

siderably. 

Didymograptus extensus (Hall). Plate I, figs. la, b. 

1858. Graptolithus extensus, Hall, Rep. Geol. Survey Canada, 1857, p. 132. 

1865. Graptolithus extensus, Hall, “ Grapt. of Quebec Group,” Geol. Surv. Canada, Canadian Organic 

Remains, dec. 2, p. 80, pl. ii, figs. 11—16. 

1870. Didymograptus extensus, Nicholson, Ann. Mag. Nat. Hist. [4], vol. v, p. 341, pl. vu, figs. 2, 2a. 

1875. Didymograptus eatensus, Hopkinson, Quart. Journ. Geol. Soc., vol. xxxi, p. 642, pl. xxx, figs. 

la—d. 

1898. Didymograptus eatensus, Elles, Quart. Journ. Geol. Soc., vol. liv, p. 504. 

1901. Didymograptus eatensus, Tornquist, Lunds Univ. Arrsk., Bd. xxxvii, Af. 2, Nr. 5, p. 14, pl. i, 

figs. 25—30. 

Stipes diverging at 180°, 20—30 cm. in length, narrow, widening slightly and 

gradually from their origin throughout their length to a maximum of 

16 mm. Thecz nine to ten in 10 mm., inclined at a fairly large angle, 

three times as long as wide, and free one third their length. Apertural 

margins normal, concave. 

Description.—The stipes are characteristically slender and flexuous. They widen 

very gradually for the first 12 mm. of their length, and still more gradually after- 

wards. The width at origin is generally about °5 mm.; this may increase to a 

maximum of 1'6 mm., but more commonly the stipes do not exceed 1 mm. in breadth. 

‘They seem occasionally to have attaimed a great length, one specimen known to us 

measuring fully 30°5 cm. from end to end. In such long forms there is always a 

distinct tendency to upward curvature of the stipe in the distal region. There is 

also a further curvature of the celluliferous margins accompanied by a diminution 

in width; this is due, as in other cases, to the incomplete development of the latest 

formed thece. 

The sicula is small and inconspicuous; it never exceeds 1°3 mm. in length. 

The earhest theca (th. 1') originates in the apical region of the sicula, and grows 

in such a manner that the sicula is free on the left side for a short distance near 

its aperture. It is possible that th. 1° also originates near the apex of the 

sicula, since the appearance of the polypary in the reverse aspect suggests the almost 



horizontal growth of the crossing canal. 

the proximal end is very symmetrical. 

DIDYMOGRAPTUS. 2 

Consequently the whole appearance of 

In addition to this there is a characteristic 

“widely open” appearance due to the direction of growth of the earliest formed 

thece. 

Fies. 4a and b.— Didymograptus 
extensus (Hall). 

a. Proximal end, obverse view. 
Outerside, Keswick. Coll. 
British Museum (Nat.Hist.). 

b. Distal theee of same, com- 
pressed. 

These seem to be appressed to the sicula for a short distance from their 

origin, but in the region of its aperture they begin 

to curve steadily away. The walls of these earliest 

thece always exhibit slight curvature, but those 

developed later have their walls approximately 

straight. 

The theese are narrow tubes of uniform width, 

which are three times as long as wide in the adult 

part of the stipes, but only twice as long as wide 

near the sicula. The maximum thecal length is 2°1 

mm. ‘he thece are free for one third of their 

length in the distal parts of the stipes, but for nearly 

as much as a half in the proximal parts; they have an inclination of about 40°, 

but this may vary considerably even in the same stipe. 

Fies. 4c and d.— Didymograptus 
eatensus (Hall). 

c. Distal thece in relief, showing “ con- 
strictiform” appearance. Below 
Raven Crag, Skiddaw. Coll. Wood- 
wardian Museum. 

F Ea Pate eae 
Cree ie tes 

d. Part of same stipe preserved as a 
cast, showing apparent variation in 
the inclination of the thece; con- 
strictiform appearance no longer 
observable. 

Peninsula : Nant-y-gadwen. 

Crag 3? 

Tankerville Mine; East Gravels Mine. 

Lake District: Randal Crag 

west of Skiddaw; Outerside; Knockmurton; Barf; Egebeck. 

In some specimens the 

thecee resemble in form the peculiar thecz of D. con- 

strictus, but the “ constrictiform’” appearance would 

seem to be the result of the mode of preservation. 

Affinities —D. extensus can readily be distin- 

eushed from most other forms by its slender 

flexuous character and “widely open” proximal 

end. From D. nitidus, which it resembles more 

closely than any other form, it can be easily sepa- 

rated by the smaller number of thecz in a given 

unit of length. 

Horizon and Localities—Arenig (Lower Arenig 

of Hicks), St. David’s district; Mytton beds, Shrop- 

shire; Middle Skiddaw slates. 

St. David’s District: Road Isaf, Road Uchaf, 

Ramsey Island; north of Talfan, Whitland. Lleyn 

Skiddaw; below Raven 

Shropshire : 

Scotland : Bennane Head, Ballantrae. 

oO? 

Associates.—In the St. David’s district D. extensus occurs in association with 

D. sparsus, D. pennatulus, D. nitidus, ete. 

in the Woodwardian Museum, Cambridge. 

Specimens from the English areas are 

There are examples from the Skiddaw 

slates in the British Museum (Nat. Hist.) ; and in Lapworth’s collection examples 

from Skiddaw and Shropshire. 

bo 
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Didymograptus nitidus (Hall). Plate I, figs. 2 a—e. 

1858. Graptolithus nitidus, Hall, Rep. Geol. Survey Canada, 1857, p. 129. 

1865. Graptolithus nitidus, Hall, “Grapt. of Quebec Group,” Geol. Surv. Canada, Canadian Organic 

Remains, dec. 2, p. 69, pl. i, figs. 1—9. 

1868. Didymograpsus nitidus, Nicholson (pars), Quart. Journ. Geol. Soc., vol. xxiv, p. 135. 

1870. Non Didymograpsus nitidus, Nicholson, Ann. Mag. Nat. Hist. [4], vol. v, p. 341, figs. 3 

a—c. 

1874. ? Didymograptus nitidus, Etheridge, jun., Ann. Mag. Nat. Hist. [4], vol. xiv, p. 6, pl. iii, 

fig. 20. 

1898. Didymograptus nitidus, Elles (pars), Quart. Journ. Geol. Soc., vol. liv, p. 499, fig. 20. 

Stipes 2—5 em. in length, narrow at origin, but increasing in width throughout 

up to 1:6 mm., diverging from a small sicula at wide but varying angles, 

and growing subsequently in an approximately horizontal direction. Thece 

twelve to thirteen in 10 mm., inclined at a large angle, three times as long 

as wide, free one third their length. Apertural margins normal, slightly 

concave. 

Description.—The stipes measure at their origin about *87 mm. in width, but 

widen gradually up to a maximum of 2:1 mm.; this width is only attaimed in the 

largest specimens, those more commonly met with do not exceed 1°6 mm.; there is 

always diminution at the distal extremities, owing to the incomplete development 

of the thece. The greatest length observed in any one stipe is 5'7 em. In some 

specimens the stipes diverge from each other at a primary angle of 175°, and their 

dorsal walls are straight; but im others there seems to be a tendency to grow at first 

downward, the angle of divergence being about 130°. In exceptional cases this 

downward growth may be continued, but more frequently it is arrested after the 

development of six to ten thecz on each stipe, and then the horizontal direction is 

gradually assumed: in this case the dorsal walls are at first curved, but subse- 

quently straight. In other cases again, where the downward growth is arrested, 

the stipes are directed shghtly but persistently upward, and the dorsal walls are 

shghtly but persistently curved. 

The sicula is small, it measures commonly about 

Fig. 5 a.—Didymograptus nitidus (Hall). 1-3 mm. in length; it is decidedly broad in propor- 

a>, tion to its length, and tapers abruptly towards the 

Ye 24 WR apex. It is often placed somewhat obliquely with 

Proximal end preserved as a cast, ob- regard to the stipes. -Th. 1’ arises from the sicula 
verse view. Randal Crag, Skiddaw. : : 
Coll. Woodwardian Museum. at a short distance below its apex, and grows down 

some little way before originating the crossing canal, 

which traverses the sicula approximately horizontally. It should be noticed that 

th. 1’ is closely appressed to the sicula till the aperture is reached, at which point 

it curves gradually away. 

The thecee are 1°6—2 mm. in length; they are narrow at their bases, but wider 

ha sae a 
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towards their apertures, being often twice as broad there as at their origin. Their 

outer walls show a shght sigmoid curvature; near the base they are somewhat 

Fie. 5 b.—Didymogroptus nitidus (Hal), CODVEX, near the aperture concave. They are in- 

eed oe clined at an average angle of about 40°, but, owing 

SSCOG) to the curvature of the cells, the initial angle may be 

as small as 35°, while the angle near the aperture 

may be as large as 50°. They are in contact for 

one half their length in the proximal part of the stipe, but this amount of overlap 

increases usually to two thirds, and may even be as much as three fourths, near 

the distal extremities. The apertural angle is normal. The thece frequently 

present a “ constrictiform”’ appearance. 

Distal thecz of same in relief. 

Remarks.—D. witidus, as here described, does not include those forms from 

the Skiddaw Slates originally identified and described by Nicholson as Hall’s D. 

nitidus (see above), but even without these the British forms appear to exhibit a 

greater degree of variation than those of America. Particularly is this the case with 

regard to the angle of divergence. In Britain there are, however, a number of forms 

which agree in all essential particulars with the description given by Hall, but these 

graduate so insensibly into other varieties that it is not advisable to separate them. 

eg ei cichiplus aithdus Affinities. —D. witidus in its typical form is most 

(Hall). closely allied to Hall’s D. patulus ; in fact, it differs 

from that species mainly in the greater number of 

thecz in a given unit of length. Some forms also 

c. Proximal end, obverse view. From resemble D. wiiformis, sp. nov., in general appear- 
Hall’s original locality, beach below 
Pt. Levis. Coll. Lapworth. ance, but differ in having a smaller sicula, and in the 

gradual increase in width of the stipes. 

atts. D. nitidus also approaches D. simulans im general 

ae a form, but differs im the proximal end and the 
d. Reverse view of same. 

characters of the thece. 

Horizon and Localities —Arenig, Middle Skiddaw Slates (Lake district) ; 

Middle Arenig Hicks (St. David’s) ; Mytton beds (S. Shropshire). 

Lake District: Randal Crag, Skiddaw; Ullock Pike, below Raven Crag, W. 

Skiddaw; east of Longside; Bassenthwaite; Connor; Knott Head; Whinlatter 

Pass; Brundelhow Lead Mine; Gatesgill. S¢. David’s District: North of Talfan, 

Whitland. Lleyn Peninsula: Aberdaron. S. Shropshire: Ladywell; Shelve. 

Associates, etc.—This species occurs in the Skiddaw Slates associated with Tetra- 

graptus quadribrachiatus (Hall), in the St. David’s district associated with 7’. serra 

and D. extensus, and with similar associates in 8. Shropshire. Specimens from all 

these areas are in the collection of the Woodwardian Museum, and some from the 

Skiddaw Slates in the collection of the Keswick Museum and the private collection 

of Mr. Postlethwaite, Keswick. 
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Didymograptus uniformis, sp. nov. Plate I, figs. 3 (?) and 4. 

Stipes 5 cm. or more in length; bent at their origin into a small inverted V, 

but running later in an approximately horizontal direction, haying a 

uniform width (1°6 mm.) for the greater part of their length. Sicula con- 

spicuous. Thece eleven in 10 mm., inclined at 30°, three times as long as 

wide, in contact one half to two thirds their length. Apertural margins 

normal, straight. 

Description.—The stipes are ‘9 mm. wide at their origin; they increase in the V 

part up to 1:3 mm., and this width is maintained for the remainder of their length, 

which may be as much as 5 cm. This uniform width is especially characteristic 

of the horizontal portions of the stipes; the V part is about 6 mm. in extent. 

The sicula measures 1°8 mm. in length, and the first theca appears to develop 

from the apical region, and growing straight downward beyond the aperture of the 

sicula has its ventral wall closely appressed to the sicula. This direction of growth 

parallel to the sicula is also followed by all the earliest developed thecz, and their 

ventral margins are straight. 

The later thecze are equal in length to the sicula ; 

Higa cand Dulymograptus im “they are inchned at a constant angle of 30°.” They, 
formis, sp. nov. 

IN are in contact for half their length in the proximal 

AN regions of the stipes, but this amount increases to 

Gf \ nearly two thirds in the more distal parts. There 

Sig \ is a sight sigmoid curvature of the outer wall, each 

thecal wall showmg shght concavity in its initial 
a. Proximal end preserved mainly as a 2 : . ‘ 

cast, obverse view. Enlargement region, which changes to shght convexity near the 
of part of Pl. IL, fig. 4. 

aperture. 

Affinities. —D. uniformis approaches most nearly 

QRaeSS = eS in shape to D. nitidus and D. simulans ; from 

D. nitidus it may be distinguished by its larger sicula, 
vb. Distal theee of same, in full relief, 5 : 

enlarged. the character of the proximal end, and the uniform 

width ; from D. simulans it differs in the characters 

of the proximal end and those of the thece. 

Numerous examples of a form of Didymograptus on a slab in the possession of 

Mr. Christopherson from the Skiddaw Slates at Raulnay may be provisionally 

referred to this species. They agree with D. uniformis as regards— 

(1) the uniform width of the polypary, 

(2) the proximal end, 

(3) the number and form of the thece. 
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They differ, however, in the general form of the polypary. This closely 

resembles that of D. nitidus, the inverted y portion characteristic of D. wniformis 

bemg much less conspicuous; but this difference 
Fie. 7.—Didymograptus cf. wriformis, 

sp. noy. 
does not justify us in separating off these specimens 

as a distimet variety. 

Up to the present time D. wniformis has only been 

recorded from the Skiddaw Slates. The best example 

yet known is in Postlethwaite’s collection, and is 

Proximal end preserved as a cast, ob- Tegarded as the type specimen (PI. I, fig. 4). 
se view. Enlargement of part . ; ye A : : : 

of PI. Tete: 3. eye Horizon and Localities. —Arenig, Middle Skiddaw 

Slates (?). 

Lake District: Bassenthwaite Sand-beds; Randal Crag. 

Didymograptus patulus (Hall). Plate I, figs. 8a—c. 

1858. Graptolithus patulus, Hall, Rep. Geol. Survey Canada, 1857, p. 131. 

1865. Graptolithus patulus, Hall, ‘ Grapt. of Quebec Group,” Geol. Surv. Canada, Canadian Organic 

Remains, dec. 2, p. 71, pl. i, figs. 10—15. 

1868. Non Didymograpsus patulus, Nicholson, Quart. Journ. Geol. Soc., vol. xxiv, p. 135. 

1870. Non Didymograpsus patulus, Nicholson (pars), Ann. Mag. Nat. Hist. [4], vol. v, p. 340, 

pl. vii, fig. la. 

1875. Didymograptus patulus, Hopkinson, Quart. Journ. Geol. Soc., vol. xxxi, p. 644, pl. xxxiil, 

figs. 4a—e. 

1898. Non Didymograptus patulus, Elles, Quart. Journ. Geol. Soc., vol. liv, p. 504, figs. 22, 23. 

1901. Non Didymograptus patulus, Tornquist, Lunds Univ. Arssk., Bd. xxxvir, Al. 2, (Nr 5; p: lo; 

pl. 1, figs. 1—6. 

Stipes several centimetres in length, widening fairly rapidly from their origin 

to a maximum width of 2:1 mm., and diverging from a small sicula at about 

180°. Thecz nine to ten in 10 mm., inclined at a large angle, three to four 

times as long as wide, free one quarter their length. Apertural margins 

concave, mucronate, and normal. 

Description.—The stipes are narrow at their origin, the earliest few thecee being 

short ; but they lengthen fairly rapidly, and the maximum width of 2:1 mm. is 

usually attained within the first 12 mm. of the stipe. This width is maintained 

throughout the length of the stipe, which may attain 5 cm. Near the distal 

extremities there is again slight diminution in width, owing to the partial develop- 

ment of the latest thece. 

The sicula is small; it is generally rather less than 2 mm. in length. British 

specimens of this species showing details of the structure of the proximal end are 

rare, but it would seem that the earliest theca originated close to the apex of the 

sicula, and that the crossing canal was short and approximately horizontal, so 



14 BRITISH GRAPTOLITES. 

that the growth of the two earliest thece, th. 1’ and th. 1’, conceals the greater 

part of the sicula in the reverse aspect, leaving it free on one side only for a 

short distance near its aperture. 

The thece number nine to ten in 10 mm., but 

that number may be slightly exceeded in the initial 
Fias. 8a and b.—Didymograptus patulus 

Hall). 

region of the stipes. Near the apertures the thece 

are inclined at 60°. In Hall’s figures the initial 

angle of inclination is rather less, but our specimens 

do not admit of satisfactory determination in this 

respect; the angle 1s, however, always rather 

a, Proximalend. Enlargement of par: lower near the sicula; the outer walls show shght 
of Pl. I, fig. 8a. 

b. Distal thece. Enlargement of part 
of Pl. I, fig. 8 c. 

convex curvature, and the apertures are deeply 

concave, with mucronate outer edges. Hach mature 

theca has a length of about 2°5 mm. 

Affinities.—D. patulus exhibits points of resemblance with several other species. 

Distal fragments of the stipes often closely resemble those of D. hirundo, but 

are usually somewhat narrower; when complete it can readily be distinguished 

from that form by the character of the proximal end, for the sicula is smaller and 

the initial region more “ open” than is the case with D. hirundo. 

D. patulus also bears certain superficial resemblances to D. ewtensus, but may 

be distinguished from it by the greater width of the mature stipe and the higher 

inclination of the thece. 

In general form D. patulus reminds us greatly of D. nitidus, which it 

resembles especially in the character of the proximal region; but it differs in 

having fewer thece in the same unit of length, and in the general absence of 

curvature in the stipes. 

Horizon and Localities—This species occurs in the Lower Llanvirn beds of 

Hicks (= Upper Arenig). The form has also been recorded by Salter from 

Hicks’ Middle Arenig rocks of Whitesand Bay (see ‘ Catalogue Woodwardian 

Museum,’ fossils, p. 20), but the only specimen from that locality in the museum at 

present 1s a fragment from the Upper Arenig beds. Hopkinson records the species 

from the Middle Arenig beds of the Shelve district, and it also occurs in Upper 

Arenig beds of the same area. 

St. David’s District: Llanvirn Quarry. Porth-hayog, Ramsey Island; north of 

alfan, Whitland. 

Shropshire: Shelve Church; Disgwylfa. 

Treland : Kiltrea, near Ennisworthy. 

Associates, etc.—D. patulus occurs associated with D. Nicholsoni, D. bifidus, D. 

artus, and D. nanus in the St. David’s district. Perfect examples are rare, but 

numerous fragmental specimens are in the collections of the Woodwardian Museum, 

the Geological Survey of Ireland, and the Authors. 
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Didymograptus hirundo, Salter. Plate I, figs. 5 a—e. 

1863. Didymograpsus hirundo, Salter, Quart. Journ. Geol. Soce., vol. xix, p. 137, fig. 13 f. 

1866. Didymograpsus hirundo, Salter, Mem. Geol. Survey, vol. iii, p. 331, pl. ii, figs. 6 and 7. 

1868. Didymograpsus patulus, Nicholson, Quart. Journ. Geol. Soe., vol. xxiv, p. 135. 

1870. Didymograpsus patulus, Nicholson (pars), Ann. Mag. Nat. Hist. [4], vol. v, p. 340, pl. vii, 

fig. la. 

1898. Didymograptus patulus, Elles, Quart. Journ. Geol. Soc., vol. liv, p. 504, figs. 22, 23. 

1901. Didymograptus patulus, Tornquist, Lunds Univ. Arssk., Bd. xxxvii, Af. 2, Nr. 5, p- 15, pl. ii, 

figs. 1—6. 

Stipes several centimetres in length, broad even at origin, and attaining a maximum 

width of 4 mm., diverging from a conspicuous sicula at an angle of 180°, and 

continuing to grow in a horizontal direction. Thecee nine to ten in 10 mm., 

inchned at various large angles in different parts of the stipes, three times 

as long as wide, free about one fourth their length. Apertural margins 

normal, concave, and submucronate. 

Description.—In this species, though the stipes grow throughout their length 

im an approximately straight line, there is a tendency to upward curvature at the 

distal extremities in some of the larger specimens. At times the stipes seem to 

have attained an enormous length; a slab in the Keswick Museum of Local 

Natural History shows a large specimen, one stipe of which is complete and 

measures 30°5 cm. in length; the total length of this specimen must therefore 

have been 61cm. Another specimen in the Woodwardian Museum, Cambridge, 

must have measured 53 cm. when complete. So far as we are aware these are the 

longest Didymograpti on record. The stipes are also characteristically wide, the 

average breadth being 2°5 to 2:1 mm.; but in the larger specimens referred to above 

the width may be as much as 4mm. The variation in the width of the stipe is due no 

doubt in part to the variation in the length of the thecze and their inclination: in 

some young specimens, therefore, the maximum width is never attained. Asa 

general rule the stipes are wide at their origin, and continue to broaden slightly 

toward their distal ends, but a shght diminution m width takes place immediately 

before the distal extremity is reached. 

The sicula is unusually long (3°2 mm.), but owing to the size of the polypary it 

does not appear remarkable. It is narrow, especially in the apical part; at its 

aperture it is about *5 mm. in width. The first theca (th. 1’) seems to originate 

very near the apex of the sicula; it grows at first closely appressed to the sicula in 

a straight downward direction, but then curves away, leaving the sicula free near its 

aperture for about one third of its length on the left side. The crossing canal 

originates near the apex of the sicula, to which the second theca (th. 1’) is closely 

appressed. Theca 1? does not grow much farther down than theca 1’, consequently 
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the proximal part of the polypary in this species has an unusually symmetrical 

appearance. In the obverse view the sicula is seen to be somewhat obliquely 

placed, but this is not so apparent in the -reverse 

Fra. 9a.—Didymograptus hirundo, Salter. view, where the right side and part of the aperture 

are concealed by the growth of theca 1’. 

The thecee number generally about nine to ten 

in 10 mm.; but ten to eleven in 10 mm. may be 

counted near the proximal end. In none of the 
Proximal end, obverse view. Enlarge- ws ‘ = = a ; - Teno PlsE fips Sa. 8 specimens that have come under our notice have we 

found the number greater than eleven, and that 

number is only attamed when the thece are imperfectly developed, and never 

in the distal portions of the stipe. Nicholson, however, has given twelve to fourteen 

in 10 mm. for some forms from the Skiddaw Slates, 

Fra.9b.—Didymograptus hirundo, Salter. which he refers to D. patulus. Most of the speci- 

mens in his collection referred by him to Hall’s 

species should, we think, be referred to Salter’s D. 

hirvundo, except those figured by him with closely 

set thecze or with concavely curved dorsal walls. 
Proximal end, reverse view. En- : moe : > 

largement of Pl. I, fig. 5 0. These in our opinion are more closely related to D. 

nitidus. Hach mature theca measures fully 3-2 mm. 
The inclination of the thecz to the axis of the stipe varies in different parts: near the 
proximal end they are inclined at about 45°; a little further away from the sicula 
they curve in such a manner that, while the inclination at their bases is only 25°, 

Ieee emia tomate were the inclination in the apertural region makes an 

angle of 60° with the general direction of the stipe. 

In certain specimens it appears that communication 

between the different thecz was not so perfectly free 

as in some forms, but was effected through a more 
Distal thece, preserved as a cast, ; : 

showing apparent constriction of | constricted aperture at the base of each cell. It is 
the common canal. Randal Crag, Seats : c : Skiddaw. Coll. Woodwardian Mu- characteristic of the species that a vertical line 
seum, 

drawn through the aperture cuts the base of the 

second theca in advance. ‘The thecx are sometimes so well preserved that they 

show lines of growth parallel to their apertures. 

Affinities.—This species presents many points in common with D. patulus and 

D. sparsus,—in fact, some distal fragments can hardly be distinguished from Hall’s 

species; and for this reason it was formerly included under the head of D. patulus, 

and Salter’s specific name fell into abeyance. But since the characters of the 

proximal end of Hall’s species are now more fully known, it is clearly recognisable 

as a distinct species, and Salter’s name must therefore be revived. D. hirundo 

differs from D. patulus in its proximal end, which is “closed,” in contrast with the 

“open” character of the initial region of D. patulus. The distal fragments of the 
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stipes of D. hirundo and D. patulus often bear a very close resemblance to each 

other, but those of D. hirundo may attain a greater width. 

In the character of its proximal end D. hirwndo is closely connected with D. 

sparsus. It resembles this form in the unusually large size of the sicula and the 

general proximity of the earliest developed thece; it differs, however, in the 

characters of the thecz in the distal parts of the stipes. 

Horizon and Localities —Arenig, highest beds of Middle Skiddaw Slates (upper 

Tetragraptus beds) and base of Upper Skiddaw Slates. Upper Mytton beds. 

Lake District: Randal Crag, Skiddaw; Carlside Edge; Aik Beck; Outerside. 

S. Shropshire: Tankerville Road; W. of Stiper Stones. Lleyn Peninsula: Nant- 

y-gadwen. 

Associates, ete.—D. hirundo occurs in abundance in the Lake district associated 

with D. gibberulus and Azygograptus suecicus, nn the Lleyn Peninsula, and also in 

S. Shropshire, where it occurs to the exclusion of other species, forming a well- 

defined zone in the upper Mytton beds. Numerous good specimens have been 

found and are now in the collections of the Keswick Museum of Local Natural 

History, British Museum, Geological Survey, and Woodwardian Museum, Cam- 

bridge, and in Lapworth’s collection. 

Salter’s type specimen (PI. I, fig. 5¢) is in the Museum of Practical Geology, 

Jermyn Street. 

Didymograptus sparsus, Hopkinson. Plate I, figs. 6a, b. 

1875. Didymograptus sparsus, Hopkinson, Quart. Journ. Geo]. Soc., vol. xxxi, p. 643, pl. xxxuii, 

figs. 2a, 2 d. 

Stipes 5—7 em. in length; fairly wide at origi, and increasing gradually to a 

maximum of 3 mm.; diverging from a large sicula at a primary angle of 

120°, but straightening at once and running horizontally. Thecz seven in 

10 mm., inclined at about 45°, twice as long as wide, free one half their 

length. Apertural margins concave, approximately perpendicular. 

Deseription.—The stipes measure 1°6 mm. in width at their origin, and gradually 

Fre. 10.—Didymograptus sparsus, Hopkinson. Widen up to a maximum of 3 mm. They are 

straight except in the region of the sicula, and 

have been known to extend for 7°5 cm. on either 

side of it. 

The sicula is large and conspicuous, it measures 

3°2 mm. in length; the first theca originates near 

the apex, and grows down closely appressed to the 
Proximal end, obverse view, somewhat dis- 

torted. Road Uchaf, Ramsey Island. Coll. 

ieee cede: Museum. beyond it; the crossing canal appears to be small 
sicula throughout its length, reaching about 1 mm. 

and approximately horizontal in direction, so that theca 1* arises at about the same 

level as theca 1', and grows down closely appressed to the sicula. This mode of 
8 
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erowth has the effect of almost completely concealing the greater part of the sicula 

in the reverse aspect, leaving it visible only near its aperture. 

The thecz are always in contact for half their length, and have a uniform 

inclination of about 45°; their outer walls are straight, and their apertures concave ; 

in the fully developed parts of the stipe the apertures appear to be perpendicular 

to the general direction of the stipe. The thece average seven in 10 mm.; they 

are markedly more remote than those of any other form with which this species is 

associated. Hach individual theca measures 3-2 mm. 

Affinities—The proximal end of this species is similar to that of D. hirundo, but 

the remote thece in the distal parts of the stipe serve to distinguish it. It may 

easily be separated from the other forms with which it occurs associated, namely, 

D. pennatulus and D. extensus, by its large sicula and remote thecz. 

Horizon and Locality—lLower Arenig (of Hicks). 

St. David’s District: Road Uchaf, Ramsey Island. 

Associates, etc.—The species occurs associated with D. pennatulus and D. extensus 

in the cleaved slates of the St. David’s district, and several specimens originally 

collected by Hopkinson are now in the Woodwardian Museum, Cambridge, as are 

also the type specimens (PI. I, figs. 6, b). 

Didymograptus pennatulus (Hall). Plate I, fig. 7. 

1865. Graptolithus pennatulus, Hall, “ Grapt. of Quebee Group,” p. 82, pl. ui, figs. 1—8; pl.v, fig.9 (?). 

1875. Didymograptus pennatulus, Hopkinson, Quart. Journ. Geol. Soc., vol. xxxi, p. 643, pl. xxxiii, 

figs. 3a—e. 

Stipes several cm. in length, very narrow at origin, but widening abruptly to a 

breadth of 3:2 mm., and then gradually to 64 mm.; diverging at 180° from 

the sicula. Thecz nine to ten in 10 mm., inclined at a large angle, eight times 

as long as wide, free one fourth their length. Apertural margin concave. 

Description.—The stipes widen very abruptly for the first 6 mm. from a width 

of 1 mm. to 3°2 mm.; thereafter the increase is very gradual up to a maximum of 

7°6 mm. in the widest forms, but rather less in others ; there is a shght diminution 

in breadth at the distal extremities, owing to the mcomplete development of the 

latest formed thece, producing an apparent curvature of the thecal margin. 

The sicula has not been observed in any British specimens,—in fact, only isolated 

stipes have as yet been recognised; but the form of the stipe and the general cha- 

racters of the thecze leave no doubt as to their identity with Hall’s species. 

The proximal thecz are very small, measuring barely 2°1 mm., but those in the 

mature part of the stipe are very long and narrow, measuring 6°3 mm. ‘The walls 

are concavely curved, so that while the initial inclination may be as low as 35°, near 

the aperture the theca is inclined at about 60°. The apertures are small and distinctly 

mucronate ; the apertural angle, after compression, is about 100°—110°, which is not 
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so oblique as indicated by Hall’s figures. The apex of the denticle of each aperture 

is vertically above the fourth or fifth theca in advance. 

Affinities. —The peculiar form of the stipe and the great length of the thece 

render this species easily recognisable, and by these same characters it can readily 

be distinguished from all other forms. 

Horizon and Localities—Lower Arenig (of Hicks). 

St. David’s District : Road Uchaf, Ramsey Island. 

Associates, etc.—It occurs in association with ). extensus and D. sparsus in the 

Arenig rocks of the St. David’s district. Specimens collected from that area by 

Hopkinson are now in the Woodwardian Museum. 

Characters of the Group of D. eatensus. 
| 

D. extensus. | D, nitidus. | D. uniformis., D. patulus. 
| 
| 

D. hirundo. | D. sparsus. |D.pennatulus. 

Form of stipe . Horizontal Horizontal Horizontal ‘Horizontal ‘Horizontal Horizontal | Horizontal 
(or with | (or with (but with | 
slight proximal | marked | 

curvature) curvature) proximal | 
curvature) | 

| | | 

Width ; al Gena; LEG = 21) Ae Gemini | 2mm el Ammer ee 76mm., 

| imerease | mm., | uniform increase | increase increase increase 
gradual | increase | | gradual rapid gradual | very rapid 

gradual | | 

Length of sicula 1:3 mm. 13mm 18mm. | 2:lmm. | 32 mm. 3°2 mm. — 

Origin of stipes . Apical Apical | Apical Apical | Apical | Apical Apical 

No. of thece in) 9—10 125134) aie) 5), 0 10e Viro= 10 emer 9—10 
10 mm. | | | 

| | | 

Inclination | 40° AD | 7302 | 60° |, G02 i> bes eae shoe cog 

Overlap . | 3-3 3 | se | 8 oo Wee Be } 

HorizontaL SERIES (continued). 

Group Il.—Type D. superstes. 

Didymograpti in which the stipes are curved proximally but are distally hori- 

zontal ; they originate a short distance above the aperture of the sicula. The thecw 

are inclined at moderate angles, and the amount of overlap is never great. 

Didymograptus superstes, Lapworth. Plate I, figs. 9 a, 0. 

1876. Didymograptus superstes, Lapworth, Cat. West. Scottish Fossils, pl. iii, figs. 74a, b. 

1877. Didymograptus superstes, Lapworth, “Graps. of Co. Down,” Proc. Belfast Nat. Field Club, 

p. 142, pl. vii, figs. 15 a, b. 

nes deveral ci. lone | oracefully curved, narrow at origin, but imereasine Stipes several em. long and gracefully curved, narrow a ein, asing 

rapidly in width to a maximum of 3 mm., diverging from a small sicula at 
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120°. Thecee nine to ten in 10 mm., inclined at a fairly large angle, four 

times as long as wide, and with increasing overlap towards the distal parts 

of the stipes. Apertural margins normal, concave, produced into a broad 

triangular denticle. 

Description.—The stipes at their origin measure only 6°3 mm., but they widen 

regularly and quickly within the first 7 cm. to 3mm. They always show curvature 

of some kind, the commonest form being that in which the stipes are shghtly con- 

cave near the sicula, then convex. They become horizontal towards their distal 

extremities, and are known to attain a length of at least 25 cm. 

The sicula is small and inconspicuous (1‘1 mm.). It is slender near the apex, but 

widens very rapidly in the direction of its aperture. It is placed somewhat obliquely 

with reference to the stipes, and remains of the nema 
Fic. lla.—Didymograptus superstes, : , . . 

Lapworth. can occasionally be detected proceeding from its 

apical extremity. The first theca seems to origmate 

midway between the apex and aperture of the sicula 

Proximal end, obverse view. Enlarge- On the left side (obverse view). The theca 1' is 
ment of part of Pl. I, fig. 9 a. c Feat : : : 

unusually broad at its origin with the sicula; possibly 

this is the expression of an attempt to render the attachment of the stipe to the 

sicula more secure. This form therefore exhibits a change from the more usual 

method of securing permanent attachment to the sicula by appression of the earliest 

developed thecz ; in this case theca 1' grows away 
Fie. 11b.—Didymograptus superstes, Lap- 

are from the sicula at once, leaving the sicula free on 

<n the left side for a short distance above its aper- 
\ : 
\y, ture. In the reverse view of the polypary the 

“\ crossing canal is seen to be oblique, and to grow 

ae im such a manner that part of theca 1° conceals a 
AS 8 3 - 
ate considerable amount of the apertural region of the 
ii'y a y; G S 

= ar VA sicula; subsequently the thecze develop normally. 
‘A Boke SS = mle Aer \\ v . © 

Woe OL | Sm The thecze themselves are simple tubes, ex- 
Sek IAT 7 nee SEN . . . . . . 

S Gio VE PEN panding shghtly in the direction of their aper- 
NE adh yy, te EN S 

€ ( A > * tures. When fully developed they are three times 
eee) RMU aero : 3 
por ‘ xi Ney as long as wide, and have a length of 3:2 mm. 

They are inclined at a maximum angle of 40°, but 
Specimen showing the nema, the proximal < 

end being concealed by a film. Tottle- near the sicula the angle is usually not more than 
hams Burn, Castle Douglas, Kirend- A 

brightshire. Coll. H.M. Geological 25°. The ventral wall is slightly concave, and the 
Survey, Edinburgh. = 

apertural angle beimg normal varies with the 
angles of inclination of the thece. The thecee number nine to ten in 10 mm. at all 
points along the stipes. Near the sicula they are only just in contact with each 
other, but in the distal region of the stipes they may overlap for as much as one 
half to two thirds their length. 
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Affimties.—D. superstes appears to differ from all other forms in the character- 

istic curvature of the stipes, and the rapidity with which they increase in width. 

Horizon and Localities—Llandeilo, Upper (Glen- 
Fig. 1ll¢e.—Didymograptus superstes, 8 

Lapworth. kiln) P 

Moffat District: Birnock; Hawkwood Burn, 

Abington; Morrach Bay; Portpatrick; Tottlehams 

Burn; Castle Douglas. Co. Down and Co. Armagh : 

Ballygrot; Craigavad; Ballymony, Hollywood, 

Nene e coment of part of ~~ Powntzpass. St? David's District: Abereiddy Bay. 

Shropshire: Spy Burn. 

Associates, ete.—D. superstes is best known from the Glenkiln Shales of S. 

Scotland, where it occurs associated with D. serratulus, Coenograptus gracilis, 

Leptograptus sp., Dicellograptus Mojfatensis, D. sextans, Dicranograptus ramosus, 

D. tardiusculus, Diplograptus bimucronatus, D. euglyphus, Cryptograptus tricornis, 

Glossograptus ciliatus, and Clathrograptus cuneiformis. At Abereiddy Bay it occurs 

associated with Didymograptus Murchisoni, D. euodus, and various Diplograptide. 

The best specimens are in Lapworth’s collection, and in those of the Scotch and 

Trish Geological Surveys; there are also some in Swanston’s collection. The type 

specimen (PI. I, fig. 9 7) is in Lapworth’s collection. 

Didymograptus euodus, Lapworth. Plate I, figs. 10 a, b. 

1875. Didymograptus euodus, Lapworth, Quart. Journ. Geol. Soc., vol. xxxi, p. 645, pl. xxxv, figs. 

la—c. 

Stipes several em. in length, narrow at origin, but gradually increasing 

throughout their length to a maximum of about 2°4 mm., diverging from 

the sicula at a primary angle of 150°, but after a short distance curving 

back and running horizontally. Thecz seven to eight in 10 mm., peculiar in 

form, having slight double curvature in their outer walls; inclined at about 

30°, five times as long as wide, and free for half their length. Apertural 

margins normal, concave, broadly mucronate. 

Description.—The stipes are narrow at their origin, and exhibit marked curva- 

ture; they measure only ‘6 mm. in width at first, but merease steadily and almost 

imperceptibly up to a maximum of about 24mm. This maximum width is not 

attained till a length of about 15 cm. has been reached, so that when completely 

developed the species must have been 30 cm. or more im length. Examples showing 

the proximal end in a fair state of preservation are rare, though fragments of 

stipes are fairly abundant at a certain horizon. 

The sicula is wide in proportion to its length, which does not exceed 1:05 mm. ; 



22 BRITISH GRAPTOLITES. 

but unfortunately all other details regarding the structure of the proximal end are 

obscure in the few specimens as yet known to us. 

The thecee show shght double curvature of 

Bra. 12—Didymograpius evodus, Lapworth. then outer walls, and the concave aperture is 
frequently prolonged into a conspicuous denticle. 

The distal thecze are inclined at an angle of 30° 

to the general direction of the stipe, but in the 

Distal ‘thee, “Enlatgement of part of Fl 1 region of the sicula the inclination does not 

exceed 20°. They number seven to eight in 

10mm. The overlap increases from mere contact near the sicula to a maximum 

of one half the total length in the more distal portions of the stipes. The 

individual thece may measure as much as 3:2 mm. in the later parts of the 

stipe, but are much shorter near the proximal end. 

Affinities. —The species may be distinguished from all other Didymograpti by 

the remote cells and the almost imperceptible increase in width of the stipes; in 

some respects it approaches in character the members of the D. affinis group, and 

in others to members of the D. ewtensus group; it may, in fact, be regarded as 

forming a link between these and the group in which it is included. 

Associates, etc.—It occurs associated with D. Murchison, D. superstes, and 

certain Diplograptide. Lapworth originally cited 8. Scotland as a region where it 

occurred in association with D. superstes, but this is an error; it appears to be as 
yet unknown from Scotch deposits. 

Horizon and Localities —Lower Llandeilo. 

St. David’s District: Abereiddy Bay (south end) ; Llanvirn Quarry ? 
A few specimens are in the Woodwardian Museum, Cambridge, including the 

type (Pl. I, figs. 10 a, b) originally described and figured by Lapworth. 

Characters of the Group of D. superstes. 

| D. superstes. D. euodus. 

[ ng - genes | . 

Form of stipe . : | Flexuous | Horizontal 

| Width : : ; | 3 mm., | 2°4:mi., 
_ imerease rapid increase very 

gradual 
Length of sicula | 1:1 mm. 1:05 mm. 

| Origin of stipes Suboral Suboral 

No. of thece in 10mm. . 9—10 8 

Inclination. : : 40° 30° 

Overlap. : : }—2 3 
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DECLINED SERIES. 

Didymograpti with approximately straight stipes diverging downward, in 

which the ultimate angle of divergence is typically less than 180°. 

Group II1.—Type D. affinis. 

Didymograpti in which the stipes are narrow, of approximately equal width, 

growing more or less rigidly outward and downward, and originating slightly 

above the aperture of the sicula. Thecz are inclined at small angles, and the 

amount of overlap is never great. 

gs. lea, 0. Didymograptus affinis, Nicholson. Plate II, fi 

1869. Didymograpsus afjinis, Nicholson, Ann, Mag. Nat. Hist. [4], vol. iv, p. 240, pl. xi, fig. 20. 

1870. Didymograpsus affinis, Nicholson, Ann. Mag. Nat. Hist. [4], vol. v, p. 349, fig. 4. 

1875. Non Didymograptus affinis, Hopkinson, Quart. Journ. Geol. Soc., vol. xxxi, p. 645, pl. xxxiii, 

figs. 6 a—e. 

1898. Didymograptus affinis, Elles, Quart. Journ. Geol, Soc., vol. liv, p. 503, 

Stipes 12 to 18 mm. in length, very narrow throughout, never exceeding *6 mm. 

in width, diverging from a small sicula at angles of 90° to 150°. Thecze 

seven to ten in 10 mm., outer walls straight, three to four times as 

long as wide, free for the greater part of their length; inclination 15° 

to 20°. Apertural margins straight, perpendicular. 

Description.—The stipes have a uniform width 
Fie. 13 a —Didymograptus affinis, 

Nicholson. 

se length. 

FO The sicula is minute, bemg about *8 mm. in 
Proximal end, reverse view; enlarge- Sho y Gane ne 1 101 a of ; r MeniGE part of PLU. fig. 12. length; the first theca (th. 1') origmates at a very 

*6 to *5 mm., and are commonly 12 to 18 mm. in 

short distance above the aperture of the sicula and 

grows immediately outward, so that the sicula is free on one side of its aperture 

for a small fraction of its length. In the reverse aspect of the polypary the crossing 

canal is seen to be narrow, oblique, and short, and it 
Fie. 13 b.—Didymograptus afjinis, re a foe conceals part of the aperture of the sicula. 

The general characters of the thecz are simple ; 
Ne 

they are tubes which widen gradually in the direc- 

Distal thecw ; enlargement of part of tion of their apertures, and have a length of about Pluie a: 5 

15 mm. Nicholson gives the number of thecx as 

seven in 10 mm., but in some specimens this number would appear to be exceeded. 
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Affinities.—The species is closely allied in form to D. Nicholsoni, from which it 

may, however, be distinguished— 

(1) by the greater tenuity of the stipe, 

(2) the characters of the thece: 

(a) low angle of inclination, 

(L) short contact, 

(c) number in a given unit of length, 

(5) the character of the proximal end. 

Horizon and Localities —Arenig (Middle and Upper Skiddaw Slates) ; Upper 

Arenig (Shelve and St. David’s). 
Lake District: Aik Beck, Pooley; Barf; Carlside Edge, Skiddaw; Ellergill. 

S. Shropshire: Shelve; Hope Valley. St. David’s District: Lianvirn Quarry ; 

Porth-hayog, Ramsey Island. 

Associates, ete—The species occurs in association with D. nanus, and is fairly 

abundant at certain of the above localities. Good specimens are in the collections 

of the Geological Survey, the Woodwardian Museum, the British Museum 

(Natural History), and in that of Professor Lapworth. 

The original specimen figured by Nicholson is unknown, but that illustrated on 

our Pl. II, fig. 16, now in the British Museum of Natural History, bears the 
co) 

label D. affinis in Nicholson’s handwriting, and may be regarded as the type. 

Didymograptus gracilis, Tornquist. Plate I, fig. 2. 

1890. Didymograptus gracilis, Tornquist, “ Undersék. ofver siljansomradets. Grapt., pt. 1.” Lunds 

Univ. Arssk., vol. xxvi, p. 17, pl. i, figs. 9—12. 

1898. Didymograptus gracilis, Elles, Quart. Journ. Geol. Soe., vol. liv, p. 506. 

Stipes shghtly curved, about 5 cm. in length, very slender, never exceeding 

‘5 mm. in width, diverging at 180° from a conspicuous sicula at markedly 

different levels. Thecee widening towards these apertures, seven in 10 mm., 

free throughout their length, inclined at 15° or rather less, outer walls 

shghtly curved. Apertural margin straight, perpendicular. 

Deseviption.—The narrow stipes are of approximately uniform width, and the 

greatest breadth, which never exceeds *5 mm., is attained opposite the apertures 

of the thece. The stipes may attain a length of 5 cm. 

The sicula is more than ordinarily conspicuous because of the slender character 

of the polypary. It measures about 1:2 mm. in length. The apparent origin of 
the stipes at different levels on the sicula must be due to the very oblique course 
taken by the crossing canal, though this has not been directly observed, the only 
specimen sufficiently well preserved to show such detail being presented in the 
obverse view. Theca 1’ originates two thirds of the way down the sicula and 
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grows out at once, so that the first stipe appears to originate at that point; but 

the second theca (th. 1’) grows out close to the aperture. 5 

The thecz are in contact only; the width at their apertures is twice that at 
a a 9 ; WAY, yavay 1 42 OQ r Qa ry 1 > y > 

b] A. S . their origin, and they are three times as long as wide. The average length of 

each theca is 1°6 mm. 

Affiities—D. gracilis is nearly related to D. 
Fies. 14 a and b.--Didymograptus te : 

gracilis, Tornquist. afiinis, but is distinguished by the horizontality of 

g the stipes and the more remote thece. 

ae eee Horizon and Localities. —Arenig, Middle Skiddaw 
oe oe : : 

Slates. 
Sa > ater } s . : : oy) a ta a Lake District: Barf, near Keswick. 

b There are very few British specimens known ; 

a. Proximal end, obverse view; en- the best 1s in Postlethwaite’s collection at Keswick, 
largement of part of Pl. II, fig. 2. ; : C 

b. More distal thecew of same speci. and all those recorded up to the present time have 

me been found in the Lake district. 

Didymograptus acutidens, Lapw. MS. Plate II, figs. 3 a—d. 

1875. Didymograptus affinis, Hopkinson, Quart. Journ. Geol. Soc., vol. xxxi, pl. xxxiii, figs. 6 5, c. 

Stipes 5—7 cm. or more in length, narrow at origin but widening’ steadily 

toa maximum-of 1°5 mm., diverging from a conspicuous sicula at angles of 

130°—150°. Thecz eleven to thirteen in 10 mm., four times as long as wide, 

overlap and inclination varyimg in different parts of the stipe. Apertural 

margin slightly oblique, concave, and with distinct denticles. 

Description.—Vhe stipes are exceedingly narrow at their origin, being often not 

more than ‘4 mm. in width; they widen steadily up to a maximum of 1°5 mm., 

but only measure ‘6 mm. opposite the apertures of theca 10 or theca 11. The 

stipes are commonly straight, but may exhibit slight curvature in the region of the 

sicula. 
; é The sicula is small and narrow though con- 

Fig. 15 a.—Didymograptus acutidens, ce Pe ae ee : , 
Lapworth MS. spicuous; it 1s placed somewhat obliquely in the 

a same manner as DL. Nicholsoni ; theca 1' appears 

to originate about halfway up the sicula on the left 

ser" Bo side (obverse aspect) ; it grows out at once and the 

a. Proximal end, reverse view. Porth. Crossing canal is very short, so that theca 1? arises 

ee ey lelend. Coll. almost at the same level as theca 1’; it also curves 

away at once from the sicula, which thus has the 
whole of its apertural region free. The attachment of the stipes to the sicula is 
slender. 

4: 
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The general characters of the thece are peculiar; the form of the apertural 

margin is highly characteristic. It is deeply concave at its inner side, but near the 

outer truncate edge it becomes slightly convex ; 
Fies. 156 and c.—Didymograptus 

acutidens, Lapworth MS. the apertures are nearly perpendicular in the initial 

2 region of the stipes, but are more oblique in the 

Ss SS distal parts, and the apertural angle may be as low 
SSNS SE Saad 

as 70°. In the distal portions of the stipes the 
2 ER eee ; » alev hirt 7 ‘) ee | SSeS thecze number eleven to thirteen = 10 mm., but 

Z they are more remote near the sicula and each 

b. Distal thee showing obliquity of theca attains a length of 1:2 mm. The thece 
aperture. Enlargement of part - : 
of PL IL fic. 3d. E hardly overlap at all near the sicula, but this 

c. Portion of stipe in low relief, . a ES whey 7: CaO 
showing large amount of over. OVerlap increases toward the distal regions of the 

lap of the theee and growth- stines to rather more than half their entire length, 
lines. Hope Stream, S. Shrop- ; f = 
shire. Coll. H.M. Geological and a vertical line drawn through one thecal aper- 

ree ture cuts three different thece. The angle of 

inclination varies from 15° to 17°, but is rather smaller near the sicula. 

Affinities. —D. acutidens is allied to D. affinis in the uniformly low inclination 

of the thece, but differs from that species in the form of the aperture and the 

number of thece in a given unit of length. It was included by Hopkinson in 

D. affinis (Nich.) (‘ Quart. Journ. Geol. Soc.,’ vol. xxxi, pl. xxxin, figs. 6 b, ¢), 

though he recognised that it differed in certain particulars from the typical form. 

One of the specimens figured by him was found by us to be capable of further 

development, and the removal of a small piece of the rock matrix revealed the 

sicula and part of the second stipe, both exhibiting the characteristics of the 

present species. The number of thecz in a given unit of length links this species 

with D. Nicholsoni, but the much lower inclination of the thecz and the character 

of their apertures serve to distinguish it. In general form the polypary differs 

from that of either of its closest allies, and approaches that of D. evodus, from 

which, however, it is readily distinguished by the characters of the thecz. 

Horizon and Localities.—Upper Arenig (Llanvirn). 

St. David’s District ; Porth-hayog, Ramsey Island. 8S. Shropshire : Hope Stream, 

a little west of Hope Quarry; Upper Grimmer Farm; Stream, quarter of a mile 

north-east of Knot Moor. 

Associates, etc.—The species occurs fairly abundantly in the Lower Llanvirn 

beds of the St. David’s district, associated with D. bifidus, D. Nicholsoni, and 

D. nanus. Several specimens are known in the collections of Lapworth, the 

Geological Survey, the Woodwardian Museum, and the Authors. We regard as 

type specimens those figured in Pl. II, figs. 3 @ and 3b. The former is in the 

Woodwardian Museum, and the latter in the collection of the Geological Survey. 

ee ee 
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Didymograptus Nicholsoni, Lapworth. Plate LI, figs. 4.a—e. 

1868. Didymograpsus serrutulus, Nicholson, Quart. Journ. Geol. Soc., vol. xxiv, p. 136. 

1870. Didymograpsus serratulus, Nicholson, Ann. Mag. Nat. Hist. [4], vol. v, p. 343, pl. vii, figs. 3, 3 d. 

1875. Didymograptus Nicholsoni, Lapworth, Quart. Journ. Geol. Soc., vol. xxxi, p. 644, pl. xxxiii, 

figs. 5 a—d. 

1898. Didymograptus Nicholsoni, Elles, Quart. Journ. Geol. Soc., vol. liv, p. 502, fig. 21. 

Stipes from 2°5 to 5 cm. in length, uniformly slender, never exceeding 1 mm. in 

width, diverging from the sicula at angles of 110°—130°. Thecz ten in 

10 mm., four to five times as long as wide, in contact for a small fraction of 

their length, inclined at 25°—30°. Apertural margin normal, straight. 

Description.—The narrow stipes are usually rigid and their dorsal walls straight, 

but occasionally they may be shghtly curved; in some individuals they attain a 

great length (11 cm.), but smaller specimens (4 cm.) are commoner. They widen 

very slightly from their pomt of origin, but are uniformly narrow for the greater 

part of their length, never exceeding 1 mm. in width, and measuring commonly 

rather less (‘75 mm.). 

Bad Dedymogvapiue Nicholebni, The sicula is about me mm. in length ; ib 

Lapworth. is narrow, and does not widen much, even in 

a the direction of its aperture, where it mea- 

sures °3 to’4 mm. ‘The earliest theca (th. 1’) 

originates about halfway up the sicula on 

the left side (obverse view). The general 

structure of the polypary is, however, best 

seen in the reverse view. Theca 1’ at once 

curves outward, leaving the sicula free on 

b the left side near its aperture. The crossing 
a. Proximal end, cast, reverse view. Bar : : i 

Seiloaivardiaa Maxcun, Barf. canal is long and oblique, and theca 1? is 
b. Proximal end, obverse view. Enlarge- S appr aI 1 Bet ofpartof Pl il fe ta. closely appressed to the right side of the 

sicula. Of the thecee developed subsequently, 
those nearest the sicula show a slight concave curvature of their outer walls, 
but the walls of the more distal thecz are straighter. 

The number of thecz in a given unit of 
Fig. 16 ¢.—Di -aptus Nicholsoni &. 16 ¢—Didymograptus Nicholsoni, leneth is also somewhat variable; there are Lapworth. 

a Lp usually ten in 10 mm., but they are commonly 

ore more remote in the initial parts of the stipes. 
c The average inclination to the axis is 25° to 

. tne BLL, aie ee 30°, but varies from 20° to 30° in different 

parts of the stipes. In the distal parts the 

thece are in contact for half to one third their length, but near the sicula the over- 

lap is less. The average thecal length is about 1°6 mm. 
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Affinities. —D. Nicholsomi may be said to be characterised— 

(1) by the rigidity of the stipes, 

(2) by the characters of the thece: 

(a) their low angle of inclination, 

(b) the number of a given unit of length. 

From D. affinis, to which it is closely allied, it may be distinguished— 

(1) by the greater width of the stipes, 

(2) the characters of the thece : 

(a) their greater overlap, 

(b) higher inclination, and 

(c) greater number in a given unit of length. 

It has been already pointed out (‘ Quart. Journ. Geol. Soe.,’ vol. liv, p. 502) 

that the Skiddaw Slate specimens were provisionally referred by Nicholson to D. 

serratulus, from which, however, he considered they varied in some particulars. 

Lapworth (see synonymy) showed that the thecz differed in certain important 

features from those of Hall’s species, and additional characteristics afforded by 

specimens subsequently discovered in the St. David’s district convinced him that 

the present form was worthy of being separated as a distinct species, for which he 

proposed the name D. Nicholsoni. 

Horizon and Localities —Arenig (?), Upper part (Middle and Upper Skiddaw 

Slates) ; Llanvirn (St. David’s); Upper Arenig of Shelve. 

Lake District: Barf, near Keswick; Carlside Edge, Skiddaw; Outerside; 

Thornship Beck, Shap. St. David’s District: Porth-hayog, Ramsey Island; 

Llanvirn Quarry; Whitland, Pwllacca. Shropshire: Ritton Castle, Shelve. 

Associates, etc.—The species occurs low down in the Skiddaw Slates associated 

with Tetragraptus quadribrachiatus, and also in somewhat higher beds at 

Outerside and Barf; at St. David’s it occurs exclusively—so far as we at 

present know—in beds corresponding with the higher beds of the Skiddaw 

series of the Lake district, namely, those of Llanvirn, where it occwrs in associa- 

tion with D. bifidus and D. nanus. 

Several specimens are preserved in the collections of the British Museum 

(Nat. Hist.), the Woodwardian Museum, and in the private collections of 

Lapworth and the Authors. 

Nicholson’s original specimens are not known with certainty, but we regard 

that figured in Pl. II, fig. 4a, as our type. 
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Didymograptus Nicholsoni, var. planus, Nov. Plate II, figs. 5 a, b. 

In addition to the typical form of D. Nicholsoni there also occurs a variety 

differing from the type in general shape, and in the lower inclination of the 

thecze, though agreeing with it in all other essential particulars. The stipes 

run horizontally, except in the neighbourhood of the sicula, where they 

exhibit marked convex curvature. The inclination of the thece seems never 

to be as high as 25°, but always exceeds 20 

In the true D. Nicholsoni the angle of divergence 

Fras. 17 a and b.—Didymograptus never exceeds 150°, and the inclination of the thecz 
Nicholsoni, var. planus, nov. 

i in the distal parts of the stipes is almost invariably 

as high as 30°, and these characters are practically 

constant in the many specimens which we have 

oe ai examined from different parts of the country. 

ee eae zon | Localities. —D. Nicholsoni é pe ee a Florizon ana Localities. D: eet a var. 

b planus, occurs in the Upper Skiddaw Slates. 

a. Proximal end, obverse view. En- Lake District : Outerside. 
largement of part of Pl). IT, fig.5 a. : : P : ; F 

b ame aaa P te eee Specimens of this variety, including our type g ; : A 
part of Pl. II, fig. 5 6. specimen (PI. II, fig. 5), are in the Woodwardian 

Museum. 

Didymograptus serratulus (Hall). Plate I, figs. 7 a, b. 

1847. Graptolithus serratulus, Hall, Pal. N. York, vol. i, p. 274, pl. lxxiv, fig. 5. 

1868. Non Didymograpsus serratulus, Nicholson, Quart. Journ. Geol. Soc., vol. xxiv, p. 136. 

1870. Non Didymograpsus serratulus, Nicholson, Ann. Mag. Nat. Hist. [4], vol. v, p. 343, pl. vii 

figs. 3, 3 d. 

Stipes 5—7 cm. in length (or even more), uniformly narrow, not exceeding 

1 mm. in width, straight or shghtly curved, diverging from a conspicuous 

sicula at about 120°. Thecz seven to eight in 10 mm., three to four times 

as long as wide, overlap increasing with age of stipe, inclined at an average 

angle of 25°. Apertural margin straight, practically normal. 

Description—The stipes vary from °8 to 1 mm. in width, being practically 

uniform throughout. The only specimen known to us which exhibits any details 

of structure of the proximal end is seen in the reverse aspect.’ The sicula is 

2 mm. or more in length, and its aperture almost entirely concealed by the second 

theca. ‘The origin of the first theca is obscure, but it is almost certainly suboral. 

The apical end of sicula is prolonged into a fine thread (nema), some 6 mm. in 

length, which appears to branch at its extremity. 



BRITISH GRAPTOLITES. yo So 

The number of thecz varies in different parts of the stipes, bemg seven in 

10 mm. near the sicula, but usually eight in 10 mm. in the more distal portions. 

The thecz are free for half their length in the distal 
Fiaes. 18 a and b.—Didymograptus SRT A AS il regions of the stipes, but for a greater fraction of 

a their length near the sicula. 

ih Remarks.—D. serratulus is found in the Glenkiln 

oe Shales of South Scotland and Ireland, but generally 

\ in a fragmentary condition. It occurs usually as 

isolated stipes, which agree, however, in all par- 

ticulars with the American examples described by 

Hall, except that the general form is rather more 

curved than Hall’s figures would seem to indicate is 

<tr the case with the American forms. 
irJ 1 ans aise : 2 

LE WS Affinities. —D. serratulus is closely allied to D. 

Nicholsoni and D. euodus, from both of which it 
1 pS &, = oe me ‘ ae . 
ApS Ae ds differs— 

b (1) in the number of thecz in a given unit of 

a. Proximal end showing long nema, length, 
reverse view. Enlargement of 
part of Pl. I, fig. 7 a. (2) in the greater inclination of the thece. 

E EPL It fe. 7b soe pat Horizon and Localities—Llandeilo (Glenkiln 

Shales). 

S. Scotland: Berrybush, Selkirkshire ; Birnock, Lanarkshire ; Minnoch Water, 

Gleneaird Lodge. N. Ireland: Ballygrot, Craigavad (co. Down). 

Associates, ete.—D. serratulus occurs in abundance in association with D. super- 

stes, Canograptus gracilis, Leptograptus, sp., Dicellograptus Moffatensis, Crypto- 

graptus tricornis, Clathrograptus cuneiformis, Lasiograptus bimucronatus, and 

Diplograptus euglyphus in the Glenkiln Shales of 8S. Scotland, where it has 

been collected by Lapworth, and by the officers of H.M. Geological Survey of 

Scotland. Lapworth also records the species from Ireland (co. Down). 

Didymograptus simulans, sp. noy. Plate II, figs. 6a, b. 

1868. Didymograpsus nitidus, Nicholson (pars), Quart. Journ. Geol. Soc., vol. xxiv, p. 135. 

1870. Didymograpsus nitidus, Nicholson, Ann. Mag. Nat. Hist. [4], vol. v, p. 342, fig. 3. 

1898, Didymograptus nitidus, Elles (pars), Quart. Journ. Geol. Soc., vol. liv, p. 500, fig. 19. 

Stipes 2—5 cm. in length, curved, narrow at origin, but widening steadily 

throughout their length to a maximum of 1:4 mm., diverging from a 

slender sicula at about 115°, and including ultimately an angle of about 

160°. Thecz thirteen to fourteen in 10 mm., inclined at 30°, three 

times as long as wide, free half their length. Apertural margins 

normal, straight, submucronate. 
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Description—The dorsal wall of each stipe shows shght convex curva- 

ture in its initial region, but it becomes straighter distally. The merease im 

width is fairly rapid at first, but is more gradual in the distal parts of 

the stipe; the width at origin is about “6 mm., and the maximum observed 

1-4 mm. 

The sicula is slender and tapering, and measures 
Fies. 19 a and b.—Didymograptus if ‘ en > 

simulans, sp. nov. 1:54 mm. in length. Theca 1' originates some little 

© distance above the base, and appears at once to grow 

outward and downward with a graceful double 

a io DBRS curvature of its outer wall. The crossing canal is 

3 narrow. It crosses the sicula obliquely a little 

above the sicula aperture, to which theca 1? is 

a RR closely appressed. This gives the sicula_ the 
/ rs canis ; ; 

: appearance of being obliquely situated with respect 
b 

} to the two stipes. 
a. Proximal end, obverse view. En- ; 

largement of part of PI. II, The thee, which have an average length of 
fic. 6b. 9 ie ‘ a: : Pky: 

b. Progimal end, in lowrelief, reverse 2 mm., are simple, and widen slightly in the direc- 

fer ee Coll. Woodwardian tion of their apertures. The overlap is hardly 

appreciable in the initial part of the stipes, but the 

overlap increases to one half the length in the distal region. The apertural 

angle is commonly about 120°—125°, but occasionally the thecze have a “ con- 

strictiform ’” appearance. 
Affinities. —D. simulans is alhed to D. Nicholson 

SE Ie Eee simulans, and D. nitidus. It resembles D. Nicholsoni in the 

character of its proximal end, which is almost 

(ereetcree identical with the proximal end of that species, 
but is distinguished by its more closely set thece. 

e, Distal thece, ne as a cast, 1m the individual characters of the thecz, on} the 
showing growth-lines. Enlarge- aS Fs Ce se sak ak ae ay Ory jae Peni ok part of PLAT fie. 60. other hand, this species approaches D). nitidus, but 

the sicula is different in form, and the whole 

character of the proximal end distinct. 

D. simulans was originally referred by Nicholson to D. nitidus of Hall 

(loc. cit.), but is easily distinguished from that species by the characteristics 

above mentioned. 

Horizon and Localities —Arenig (Middle Skiddaw Slates). 

Lake District: Barf; Randal Crag. 

Associates, etc.—D. simulans appears to be confined to the Skiddaw Slates, 

in which it occurs in great numbers at certain horizons. It has not yet been 

found associated with any other species. Specimens collected from the Lake 

district, including the type specimen (PI. II, fig. 6 6), are in the Woodwardian 

Museum. | 
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Didymograptus, ef. filiformis, Tullberg. Text figs. 20 a, b. 

1880. Didymograptus filiformis, Tullberg, Geol. Foren. 1. Stockh. Férhandl., vol. v, p. 42, pl. u, 

figs. 8—11. F ‘ 

1901. Didymograptus filiformis, Térnquist, Lunds Univ. Arssk., Bd. 37, Af. 2, Nr. 5, pl. i, figs. 

6—9. 

Stipes very slender, not exceeding 12°7 mm. in length, and with a uniform 

width of about *5 mm., diverging at about 90° from a long and narrow 

sicula. Thecs seven in 10 mm., inclined at 20°, six times as long as wide, 

and in contact for only a small fraction of their length. Apertural margins 

normal, straight, occupying fully two thirds the width of the stipe. 

Description.—The stipes have a slight concave curvature, and are of unitorm 

width throughout their length. 

The first theca (th. 1) originates close to the apex of the sicula, and 

grows downwards closely appressed to it throughout its length, curving away 

only when the aperture is reached. The second theca (th. 1’) is continued 

from the crossing canal close to the aperture on the other side of the 

sicula, so that there is a marked want of symmetry as regards the origin 

of the branches. The sicula is 2°l mm. in length, and the thece have a similar 

length. 
Affinities—The angle of inclination is rather 

foe oe yi lower than in Tullberg’s type, but the form agrees 

closely with D. jfiliformis in other particulars. It 

does not seem to be closely allied to any other 

species, but is characterised by its general shape, 

uniformly slender width, want of symmetry at the 

proximal end, and the remoteness of the thece. 

It is provisionally placed in this group on account of 

, = _ its general form. In the characters of its proximal 
a. Specimen in relief, natural size. ise ; 

Bennane Head, Ballantrae. Coll. end, however, it is more closely allied to the group 

b. Tee ees view. xX 5. of D. ewtensus. 

Horizon and Localities —It has been found by 

Lapworth and the officers of H.M. Geological Survey in the Arenig rocks of 

Bennane Head, near Ballantrae. 
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Characters of Group of D. affinis. 

D. affinis. | D. gracilis. | D. acutidens. D.Nicholsoni. D. serratulus.| D. simulans. | D. ef filiformis 
g | 

| —— = = nd 

| 

‘Form of stipe . Narrow, | Narrow, Narrow, Narrow, Narrow, Narrow, Narrow, | 
rigid, jrigid,hori-| rigid, rigid, rigid, rigid, carrots Bae 0) 

straight zontal nearly | straight straight curved straight 
| straight 

Angle of diver- 90°—150° 180° 150° |110°—130° 120°—130°|115°—160° 90° 
gence | | | 

Maximum ‘6mm. ‘5mm. | “63—1°5 semen, Uh sean 1:4 mm. ‘5 mm. 

width | | mm. 
| | 

Length of ‘8mm. 12mm. | 13mm. 18mm. {/ 2mm. 15 mm. 2°1 mm. 
sicula | 

Origin of Suboral | Suboral | Suboral | Suboral | Suboral | Suboral Apical 
stipes | | (medial) | (medial) | 

No. of thee in 8 7 11—13 10-11 7-8 13—14 7 
10 mm. | 

Inclination . | 15°—20° | 15° |: 15°—17° | 25°—80° 25° | 30° 20° 

Overlap . . . Very small) Very small Contact to } Contact to} Contact to 3 Contactto 3 Very small | 

DEFLEXED SERIES. 

Didymograpti with flexed stipes diverging downward, in which the initial 

angle of divergence is less than 180°. 

Group [V.—Type D. v-fractus. 

Didymograpti in which the stipes grow outward and downward; they 

originate above the aperture of the sicula, and are at first concavely and then 

convexly curved. The thecz are inclined at moderate angles, and the amount 

of overlap is considerable. 

Didymograptus v-fractus, Salter. Plate II, figs. 10 a, b. 

1863. Didymograpsus v-fractus, Salter, Quart. Journ. Geol. Soc., vol. xix, p. 137, fig. 13 e. 

1868. Didymograpsus v-fractus, Nicholson, Quart. Journ. Geol. Soe., vol. xxiv, p. 134. 

1895. Didymograptus v-fractus, Perner, Grap. de Bohtme, pt. 2, p. 24, pl. v, figs. 15, 16; pl. vii, 

figs. 1, 2. 

1898. Didymograptus v-fractus, Elles (pars), Quart. Journ. Geol. Soc., vol. liv, p. 508, non figs. 

25—28. 

Or 
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Stipes about 5 cm. in length, widening steadily from their origin to a maximum 

of 2°5 mm., diverging from a conspicuous sicula to form an inverted V, but 

expanding somewhat abruptly afterwards to include a more open angle. 

Thecz eight to ten in 10 mm., inclined to axis at angle increasing from 35° 

in the proximal part of the stipe to 55° in the distal, about four times as long 

as wide. Outer margins free one fifth their length. Apertural margin 

shehtly concave, normal. 

Description —The stipes widen gradually from their origin; at first they are 

only ‘8 mm. wide, but attain a maximum breadth of 2°55 mm. The curvature of 

the stipes is at first concave and then convex. The V shape is very open and 

prolonged, the initial angle of divergence being about 90°, subsequently 40°, and 

finally about 130°, though this ultimate angle is very variable, as is also the 

proportion of the whole occupied by the V. 

The sicula is long and narrow, it is about 

Fres. 21 a and b.—Didymograptus 2°5 mm. in Jength; the first theca originates at a 
v-fractus, Salter. : ; 

point nearly midway between the aperture and the 

apex, but rather nearer to the latter. It curves 

a. Proximal end as a cast, obverse 
view. Enlargement of part of 
Teale 1, nites WO} 

6. Proximai end, reverse view, showing 
crossing canal in relief. Enlarge- 
ment of part of PI. II, fig. 10d. 

regions of the stipes. 

f away from the sicula at once, leaving it isolated at 

its oral extremity for a considerable distance on 

the left side (obverse view); it 1s short, and its 

aperture is very slightly below the level of that 

of the sicula. The crossing canal is very con- 

spicuous; it runs obliquely across the sicula from 

the point of origin of th. 1' to its aperture. 

The walls of the thece are always curved, 

though a gradual change in the curvature takes 

place in passing from the initial to the distal 

The curvature of the earliest developed thecz is concave, 

but this changes gradually to a convex curvature, causing an alteration in the 

direction of growth of the stipes, and with this change the angle of inclination 

of the thecee rises. Near the sicula the thece are free for from two thirds to 

one half of their length, but only for one fifth of their length in the more distal 

parts of the stipes. The average length of each mature theca is about 3 mm., the 

average width *8 mm. 

Affinities —This species may be readily distinguished from almost any other 

by its pecuhar form. he only one it resembles in this respect is D. deflexus, 

which is a much more slender species, and smaller in every way. 

Horizon and Locality.—Arenig, Middle Skiddaw Slates (Dichograptus beds). 

Lake District : Buttermere. 

Associates, ete.—It occurs in abundance in certain parts of the Skiddaw Slates 

associated with Tetragraptus quadribrachiatus and large specimens of T'emnograptus 
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multiplea, Trochograptus diffusus, and Holograptus Deanci. The best specimens, 

which are excellently preserved, are in Lapworth’s collection. We have not seen 

Salter’s type specimen, but we regard the one figured in our PI. II, fig. 10 a, as 

the typical example for this species. 

Didymograptus v-fractus, var. volucer, H. O. Nicholson. Plate II, figs. 11 a, b. 

1890. Didymograptus v-fractus, var. volucer, H. O. Nicholson, Geol. Mag. [3], vol. vii, p. 342, fig. 3. 

Description.—In addition to the typical form of the species v-fractus there 

occurs in the same beds a form which exhibits certain differences from the type, 

and as these differences seem to be constant it has been separated by Dr. H. O. 

Nicholson as a distinct variety. 

In this variety the basal angle is narrower than 
Fie. 22.—Didymograptus v-fractus, 

var. volucer, H. O. Nicholson. 
in the typical form, and the stipes at the termination 

of the V are bent abruptly at right angles to their 

original direction of growth, and continue to grow 

thereafter in a horizontal direction. The maximum 

width, 2:1 mm., is attained at the bend. The angle 

30°, of inclination of the thecze in the V part is 25° 

at the bend 60°, and in the horizontal part 40°. 

Horizon and Locality—Arenig, Middle Skiddaw 

Slates. 

Lake District : Outerside. 

The type specimen is now in the collection of Proximal end, reverse view. Enlarge- 
ment of part of Pl. II, fig. 11 b. 

Professor Lapworth. Other specimens are in the 

Woodwardian Museum and in the Museum of the Geological Survey. Var. volucer oodwe @ ) 

has not been found associated with any other forms. 

Didymograptus deflexus, sp. nov. Plate I, figs. 12 a, ¢. 

1898. Didymograptus v-fractus, Elles (pars), Quart. Journ. Geol. Soc., vol. liv, p. 508, figs. 25—28. 

Stipes 2°5—5 cm. in length at origin, narrow, widening fairly rapidly to a 

breadth 1 mm., diverging from a conspicuous sicula to form an inverted V, 

but expanding afterwards to include a more open angle. Thecee fourteen in 

10 mm., inclined to the axis at angles 25°—30°, about three times as long 

as wide, outer margins free one half to two thirds their length; apertural 

margin normal, shehtly concave. 

Description.—The stipes are narrowest at their origin, but they expand fairly 
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rapidly to a width of 1 mm. near the bend; in the largest specimens the width 

may be as much as 1°5 mm., but the smaller breadth is the more usual. As in 

D. v-fractus, there is great variation as regards the length of the V part and 

the subsequent direction taken by the stipes. In some specimens the V part is 

narrow and rather long; in others it is small, and the stipes after the bend are 

exceedingly long in proportion; while in others again the initial angle of 

divergence is greater, and the change in direction less abrupt. Some forms 

indeed approach very nearly to Tullberg’s D. vacillans, but the stipes in that 

species are of uniform width throughout, which is never the case in D. deflevus. 

ras. 98 aand/} = Didymopraphus The sicula is long and narrow; it attaims a 
deflewus, sp. nov. length of 1:6 mm. exclusive of the prolongation 

from its apex (nema). The sicula is not placed 

symmetrically with regard to the stipes; it 1s nearer 

the stipe bearmg the second thecal series. The 

first theca (th. 1’) appears to originate from the 

sicula some distance above its aperture; it grows 

at first away from the sicula in a horizontal direction, 

and thus in the obverse aspect the sicula is seen 

to be free on the left side near the aperture. After 

b growing horizontally it carves downwards. Viewing 

a. Proximal end in relief, obverse the polypary in the reverse aspect, theca 1? is seen view. Enlargement of part of 

Pi. I, fig. 126. to be closely appressed to the apertural part of 
b. Proximal end, cast, reverse view. ; i , ee 

Enlargement of part of Pl. Il, the sicula; the crossing canal is also visible, and 
fig. 12a. 

is narrow and runs somewhat obliquely. 

The theese in the initial part of the polypary are about 1:26 mm. long; they 

have their walls concavely curved, but after about two or three thece are formed 

this concave curvature begins to give place gradually to a slight convex curvature. 

The thecz thus curve away from each other, and the general direction of the stipe 

is changed. The thecal walls in the distal portion of the stipes are nearly straight ; 

the thece have a length of 1:6 mm., and are about three times as long as wide. 

Affinities —This species was originally included with Salter’s D. v-fractus 

(Elles, ‘ Quart. Journ. Geol. Soc.,’ vol. liv, p. 508), but an examination of additional 

specimens shows that the smaller form is not merely a young individual, but 

belongs to a distinct species. 

The general shape of the polypary resembles that of D. v-fractus, but the V 

part is shorter in proportion to the size of the polypary, and the whole is more 

slender and graceful. 

Horizon and Localities—Arenig (Middle Skiddaw Slates). 
Lake District: New Brow Quarry, Upper Lorton; Dodd, Brackenthwaite ; 

Barf, near Keswick; Brunstock Sear. 

Associates, ete.—D. deflexus has, up to the present time, been recorded from 
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the Skiddaw Slates only, in which it is fairly abundant; good specimens are in 

the collection of the Woodwardian Museum and of the Geological Survey, and in 

that of Mr. John Postlethwaite, of Keswick. Its associates are unknown. The 

type specimen (PI. IT, fig. 12 7) is in the Woodwardian Museum. 

DEPENDENT SERIES. 

Didymograpti with stipes diverging downward, and in which the stipes tend to 

become approximately parallel. 

Group V.—Type D. Murchisont. 

Didymograpti in which the stipes grow downward; they originate slightly 

above the aperture of the sicula; the thecz are inclined at large angles, and the 

amount of overlap is considerable. 

Sub-group A.—Type D. bifidus. 

Dependent Didymograpti in which the stipes widen throughout their length. 

Didymograptus Murchisoni (Beck). Plate III, figs. 1 a—v. 

1839. Graptolithus Murchisoni, Beck, Murchison’s Sil. System, pl. xxvi, fig. 4. 

1861. Didymograpsus Murchisoni, Baily, Journ. Geol. Soc., Dublin, vol. ix, pl. iv, figs. 1 a—e. 

1869. Didymograpsus Murchisoni, Hopkinson, Journ. Quekett Micro. Club, vol. i, pl. viii, figs. 6 a, b. 

1870. Didymograpsus Murchisoni, Nicholson, Ann. Mag. Nat. Hist. [4], vol. v, p. 349, pl. vii, figs. 

7s Gh Ca 

1875. Didymograptus Murchisoni, Lapworth, Quart. Journ. Geol. Soc., vol. xxxi, p. 648, pl. xxxv, 

figs. 2 a—f. 

Stipes robust, from 5 to 7°5 cm. in length, somewhat narrow at their 

commencement, but expanding gradually in width to a maximum diameter 

of 3 to 4mm., and then continuing without further widening; diverging from 

a large blunt sicula at a primary angle of about 40°, curved at their origin 

but almost immediately becoming straight and parallel. Thecz twelve to 

fourteen in 10 mm., inclined to the axis at an angle of 45°, three to four 

times as long as wide, and free one half to one fifth their length. 

Apertural margin normal, concave, with an acute denticle. 

Description.—The gradual widening of the stipes from their origin is eminently 

characteristic of the species; in the typical forms the stipes are parallel after the 

development of the first dozen theca, and widen but little. In some of the longer 
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specimens the stipes, after running parallel for a short distance, gradually 

approximate, until the thecal margins are in contact, and in some extreme cases the 

stipes may actually cross each other near their distal ends. The maximum width 

is only attained in the largest individuals; specimens showing a width of 

2:-5—3°2 mm. are of commoner occurrence. 

The sicula is large ; it attains a length of 

Fias. 24a, b, and c.—Didymograptus Mw- about 3 mm., and widens rapidly in the 
chisoni, Beck. 

direction of its aperture, which has a breadth 

of about °75 mm. The first theca (th. 1’) 

originates about 1 mm. above the aperture of 

the sicula, and running outward and down- 

ward (at all events in the obverse aspect) 

leaves the aperture free on the left side for 

a small fraction of its length. The crossmg 

a b co canal is wide and but shehtly oblique ; owing 
a. Proximal end, impression of obverse view. to its width and the direction of its erowth, 

Abereiddy Bay. Coll. G. L. Elles. 

b. Proximal end, obverse view, on same slab a considerable part of the apertural region 
as type specimen of D. Murchisoni. Gelli, 
Llandrindod. of the sicula is concealed in the reverse 

c. Proximal end, reverse view. Enlargement wie 
of part of Pl. III, fig. 1j. aspect of the polypary. The origin of the 

stipes 1s fairly symmetrical. 

The number of thecz in a given unit of length varies in different specimens, 

but is usually the same in the same individual at any point along the stipe. The 

number is normally fourteen in 10 mm., but it may be as low as twelve in 10 mm., 

or in very exceptional cases it may rise to sixteen in 10 mm. At the very 

commencement the ventral margin of each cell is in contact for about half its 

length, but near the distal extremities of the stipes the theca: may overlap four 

fifths of their length. The angle of inclination of the thecze varies in different parts 

of the stipes from about 25° near the sicula to 45° in the maturer parts of the stipes, 

while in very long forms the angle may become as much as 60°. The thecx are 

at first about 1°3 mm. in length, but merease gradually until they reach 5 mm. 

as a maximum. 

Remarks.—The above description has been mainly drawn up from the type 

specimens figured by Murchison in his ‘Silurian System,’ now in the museum 

of the Geological Society of London, supplemented by details drawn from similar 

forms in 8. Shropshire. 

This form, D. Murchisoni, is most intimately connected with the form D. geminus 

of Hisinger and other Swedish authors. Owing to the kindness of Dr. Térnquist, 

of Lund, who has furnished us with specimens of D. geminus from the typical 

Swedish locality, we are enabled to discuss the question of the resemblances and 

differences existing between these two forms in some detail. 

The type specimens figured by Sowerby in illustration of Murchison’s species 
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(‘Sil. System,’ pl. xxvi, fig. 4) are on a solid block of limestone about 6°3 em. thick, 

which bears numerous Graptolites on both sides. The specimens figured in the 

‘Silurian System’ do not occur in juxtaposition as drawn upon his plate, but are 

scattered over both sides of the stone, and upon some of its fragments. It seems 

clear that in Sowerby’s figures two fairly distinct forms are included : 

1. A formin which the proximal end is thick, and in which the stipes are usually 

more or less parallel or convergent ; 

2. A form in which the proximal end is very slender, the increase in width 

rapid, and the stipes as a rule either continuously divergent or divergent distally. 

Now while it seems certain that both forms were originally included in the D). 

Murchisoni as figured and described, it also appears evident that the second of the two 

forms is that which Swedish paleontologists recognise as the form which Hisinger 

afterwards described as D. geminus. The two forms occur im association on the 

same slabs in Britain, and it is possible that they may eventually be shown to be 

identical; at all events, we can only regard D. geminus as a variety or mutation of 

D. Murchisoni. This was the view taken by Tullberg in 1881 (‘Kong. Sven. Vet. 

Akad. Handl.,’ No. 13, p. 16), though the typical form of D. Murchisoni had not 

been recognised by him in Sweden. We hold that at present the balance of 

evidence is in favour of the varietal character of this second form, and we here 

restrict the name D. Murchison to those forms possessing a thick proximal end 

and more or less parallel stipes, and we employ the name var. geminus, His., 

for the second form only. 

The well-known specimens of the D. Murchisont group which occur im such 

abundance at Abereiddy Bay would seem at first sight to present certain differences 

from the typical form, the average number of thece to the cm. being fewer as a 

rule. It is, however, certain that the rocks at that locality have been much cleaved, 

and the fossils consequently much distorted. In correspondence with this we find, 

on one and the same slab, greatly elongated and narrow forms, with distant thece, 

lying more or less at right angles to forms much shortened and widened, and with 

close-set thee, which might naturally be taken for distinct species. But the two 

extremes are connected by transitional forms lying at mtermediate angles. In 

spite, however, of this deformation we are still able to distinguish the type 

D. Murchisoni from its mutation D. geminus, to which latter we would refer 

Lapworth’s D. furcillatus. 

Affinities. —D. Murchisoni (as above restricted) is closely alhed to var. geminus 

and D. bifidus. 

From var. geminus it differs, as has been shown, in the characters of the 

proximal end; in addition it may be noted that the number of thece in a given 

unit of length is generally higher than m the variety, for while the number 

to the em. may vary from twelve to sixteen in the typical form, and is most 

commonly fourteen, in the variety the number rarely exceeds twelve. 
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D. Murchison agrees with D. bifidus in the number of thecz in a given unit of 

length, but differs in general shape: for, as a general rule, in D. Murchisoni the 

stipes are more or less parallel, and widen gradually up to their maximum, which 

is reached after about 2 cm.; while in D. lifidus the stipes are continuously diver- 

gent, and widen throughout their length. 

Horizon and Localities —Lower Llandeilo (Upper Llanvirn of Hicks). 

Radnorshire: Geli, Llandrindod. Shropshire: Holywell Burn, Betton Dingle, 

Stapeley. Pembrokeshire : Abereiddy Bay. 

Associates, ete—D. Murchisoni occurs in abundance in many localities at the 

base of the Lower Llandeilo beds, where it forms a well-defined zone. It has not 

yet been recognised in the Lake district. It is commonly associated with 

var. geminus, and with species usually referred to Diplograptus foliaceus and 

Cryptograptus tricoris. 

Murchison’s type specimen comes from Gelli, Llandrindod. Other good 

specimens come from 8. Shropshire. In both cases the containing rocks are 

uncleaved. Numerous specimens are to be found in the collections of the 

Geological Survey, Lapworth, and the Authors. Abundant examples from 

Abereiddy Bay, all more or less distorted by cleavage, are found in the 

collections of the British Museum, the Woodwardian Museum, and of the Authors. 

The slab of rock, on which occur the specimens from which Sowerby’s figures 

and descriptions were drawn up, is in the museum of the Geological Society. The 

examples figured in our Pl. ITT, figs. 1a and 1b, are selected from that slab, and of 

these fig. 1) may be regarded as the type. 

Var. geminus (Hisinger). Plate III, figs. 2 a—j. 

1840. Prionotus geminus, Hisinger, Lethea Suecica, Supplementum Secundum. 

1850. Graptolithus geminus, Scharenberg, ‘‘ Ueber Graptoliten,” p. 13, pl. i, fig. 1. 

1851. Prionotus (2) geminus, Boeck, “‘ Bemaerkringer angeende Graptolitherne,” fig. 24. 

1875. Didymograptus furcillatus, Lapworth, Quart. Journ. Geol. Soc., vol. xxxi, p. 649, pl. xxxv, 

figs. 3b, ¢. 

1881. Didymograptus Murchisoni, var. geminus (His.), Tullberg, Bihaing till K. Svensk. Vetenskaps 

Akad. Handl., vol. vi, No. 13, p. 16, pl. iii, figs. 5, 6, 10. 

This variety has already been noticed in some detail in the preceding para- 

eraphs, but 1t may be advisable to summarise here its more prominent charac- 

teristics. 

Stipes widening more rapidly than in D. Murchisoni, never strictly parallel, 

but generally divergent throughout the greater part of their length. 

Diverging from each other at a primary angle of about 90°, then curving 

round so as to include an angle of 20°—30°. Sicula conspicuous, slender, 
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and tapering; the whole proximal end more slender, and the base 

generally more rounded than in D). Murchisoni. The thecee number twelve 

in 10 mm.; their initial angle of inclination is 45°, but rises to 55° at the 

aperture owing to curving. They are three times as long as wide, and 

are free from a half to one third their length. 

Description—The stipes widen abruptly from about ‘9 mm. to 2°5 mm. Small 

specimens about 2 cm. in length are most common, but longer forms are also 

fairly numerous. 

The sicula is about 2°6 mm. in length, 
Fias, 25 a, b, and e.— Didymogruptus Murchi- 

soni, var. geminus, Hisinger. and has a width at its aperture of about 

‘75 mm. Th. 1’ originates slightly above 

the base, and curves away outward and 

downward so as to leave the sicula free on 

the left side (obverse view) for a small 

fraction of its length. The crossmg canal 

uv. Proximal end, obverse view. Gelli, Llan- 1S shehtly oblique. There is a general 
drindod. Coll. Geological Society of ee 
don. appearance of symmetry as regards the 

b. Proximal end, reverse view, on same slab as 
type specimen of D. Murchisoni. Gelli. 

c. Proximal end, reverse view, on same slab The earliest theese are short being only 

as type specimen of D.  furcillatus, < x ja gee 
bones Bay. Coll. Woodwardian 1 mm. and 1°5 mm. in length, but each one 

useum. 

origin of the stipes. 

subsequently developed shows a decided in- 

crease in length on the preceding one, and exhibits marked curvature of its 

walls—facts upon which the characteristic rapid widening of the stipes depends. 

Affinities. —D. Murchisoni, var. geminus, has been 

Fie. 25 d.—Didymograptus Murchi- compared by some writers in this country with 
soni, var. geninus, Hisinger. C 

D. nanus (Lapw.). These two forms should be 

readily separated, var. geminus differme in the 

nh absence of parallelism of the stipes, and in its rapid 
es ar 

hae: 
\ ‘4 

d. Proximal end in shale, reverse few 3 : 
view. Zone of D. geminus. may be distinguished by the characters of the thece, 
Figelsang, Sweden. Coll. Torn- 
quist, Lund. 

increase in width; while in D. nanus the stipes are 
4 parallel and the width uniform. 

It resembles D). bifidus in its general shape, but 

and the number in a given unit of length. 

Horizon and Localities.—Lower Llandeilo (zone 

of D. Murchisoni). Radnorshire: Geli, Llandrindod. Shropshire: Holywell 

Burn. Pembrokeshire : Abereiddy Bay. 

Associates, etc.—D. Murchisoni, var. geminus, occurs abundantly in the Lower 

Llandeilo beds, associated with the typical form, and with species usually referred 

to Diplograptus foliaceus and Cryptograptus tricornis. Specimens are in the 

collections of the Geological Society, the British Museum (Natural History), the 

Woodwardian Museum, Lapworth and the Authors. 
6 
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Didymograptus bifidus (Hall). Plate IV, figs. 1 a—f. 

1865. Graptolithus bifidus, Hall, “ Grapt. of Quebec Group,” Geol. Surv. Canada, Canadian Organic 

Remains, dec. 2, p. 73, pl. i, figs. 16—18; pl. i, figs. 9, 10. 

1868. Didymograpsus bifidus, Nicholson, Quart. Journ. Geol. Soe., vol. xxiv, p. 136. 

1870. Didymograpsus bifidus, Nicholson, Ann. Mag. Nat. Hist. [4], vol. v, p. 346, fig. 7. 

1875. Didymograptus bifidus, Hopkinson, Quart. Journ. Geol. Soc., vol. xxxi, p. 646, pl. xxxiii, 

figs. 8 a—e. 

1898. Didymograptus bifidus, Elles, Quart. Journ. Geol. Soc., vol. liv, p. 511. 

Stipes from 1:3 to 4 cm. in length, very narrow at origin, but expanding 

continuously throughout their length to a maximum width of 2°6 mm., 

and contracting rapidly at the distal extremities. Dorsal margin straight ; 

thecal margin curved. Sicula slender and tapering; stipes diverging at 

varying angles, but always less than 90°. Thecee fifteen to thirteen in 10 mm., 

inclined at 45°, three to four times as long as wide, and free a quarter 

their length. Apertural margin normal, concave, mucronate. 

Description The stipes are very narrow at their origin, being about ‘8 mm. 

in width, but they ultimately attain a maximum breadth of 2°6 mm. None 

of our British specimens reach the dimensions of Hall’s largest forms, either 

in length or width; none are known from this country to exceed 5 em.; 

small forms about 2°5 cm. in length are most commonly met with. The 

greatest width observed by Hall (63 mm.) is never approached in any 

British specimen. The maximum width of the stipes is attamed near the distal 

end, after which there is a somewhat rapid diminution. The increase in width is 

due to the fact that the thecee augment steadily in length from the proximal to 

the distal portions of the stipes; but at the distal 

ee oe ta i tae extremities the thecee are only partially grown, and 
consequently diminution in width takes place. One 

result of this mode of growth is to give a charac- 

teristic curvature to the thecal margins; these have 

at first a shght concave curvature, but subsequently 

the curve may be convex, or else continuously 

concave. 

The sicula is long and narrow; it has a length 

; of about 2°:1—2-4 mm. The first theca (th. 1') 
a. Proximal end in full relief, obverse Se , : 

ee ay Seiont. Coll. Wood- originates on the left side of the sicula (obverse 
Wwardlan useum. . . . . 

b. Proximal end in full relief, reverse View) at some little distance above its aperture 
view, showing crossing canal, : 
Benicar 2 (about one fourth the distance to the apex), and 

growing downward and shghtly outward leaves the 

sicula free on the left side. The crossing canal seen in the reverse aspect of the 

polypary traverses the sicula almost horizontally at a short distance above its 
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aperture, which is clearly visible. Thus the second stipe apparently originates 

nearly at the same level as the first. 

The thecz number fifteen to thirteen in 10 mm.; they are long, narrow tubes, 

and when mature their length is about four times as great as their width at the 

broadest part; they are free one third to a quarter their length in the distal 

part of the stipes, but in the proximal portion they may be free for nearly half 

their length. The distal thecee have a length of about 3 mm., and are inclined 

at an average angle of 45°, but the thecal walls are curved in such a manner 

that the angle of inclination near the aperture may be rather higher than this. 

In the initial region the angle is much lower, and rarely exceeds 30°. 

Remarks.—-D. bifidus exhibits great variation in the angle of divergence of the 

stipes; indeed, there may almost be said to be two distinct types imcluded in it, 

one in which the stipes diverge at an angle of about 60° (PI. IV, fig. 1 f), 

and another in which the base is rounded, the initial angle of divergence 

approaches a right angle, and the stipes are ultimately approximately parallel, 

or include between them a very small angle (Pl. IV, fig. 1 c). These 

extremes are, however, connected by a long series of imtermediate forms, and 

agree in all the relations of the earlest thece to the sicula, and in the 

characters of the thecz in the distal parts of the stipe; it 1s impossible, therefore, 

to draw a line between them, and they are included in one variable species. 

The commonest form is that in which the base is rounded, and the stipes 

include between them angles of from 15° to 20°. 

The species is characterised by the following features : 

(1) the form of the stipes, with straight dorsal walls and curved 

celluliferous margins, 

(2) the gradual and persistent widening from their origin, 

(3) the characters of the theca and their number in a given unit of length. 

Affinities.—D. bifidus is closely related to the typical form of D. Murchisoni, 

and to var. geminus. From the former, with which it agrees in the number of 

thece ina given unit of length, it may be distinguished by the divergent stipes 

and their persistent increase in width; from var. geminus, which it resembles 

in the divergence of the stipes, it may be separated by their persistent widening 

and the number of thecz in a given unit of length. 

D. bifidus is more abundant in Britain than any other member of the dependent 

series ; it occurs in great numbers at one particular horizon, namely, in the Upper 

Arenig beds below the zone of D). Murchison. 

Horizon and Localities —Upper Arenig (Llanvirn of Hicks). Middle Arenig 

(S. Shropshire). [vreland—Co. Meath: Bellewstown; Co. Kildare: Grange Hill. 

S. Scotland—Ayrshire: Bennane Heaa, Ballantrae. Migland—Lake District : 

Barf; Doddick Fell; Saddleback; Outerside; Burstock Sear; Skiddaw ; Thorn- 

ship Beck, Shap; Ellergill; Aik Beck; E. Dodd Wood; Shropshire: Shelve ; 
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Holywell Burn; Hogstow Burn; Stream west of Venus Bank; quarter mile 

north-east Knot Moor; Leigh Quarry; Snailbeach; Stream five sixths mile 

north-west Hope Church, ete. ete. Wales—Merionethshire : Taihirion ; Carnarvon- 

shire: Pont Seiont; Penarfynydd Farm, Rhiw; Porth Llawenan ; Pembrokeshire : 

Porth-hayog, Ramsey Island; Llanvirn Quarry ; Abereiddy Bay; Whitland. 

Associates, etc.—It occurs in association with D. patulus, D. affinis, D. acutidens, 

D. nanus, D. Nicholsoni, Glossograptus ciliatus, and Diplograptus dentatus. 

It is often found in relief in great perfection, and good specimens are 

in the collections of the Geological Survey of Great Britain and Ireland, the 

Woodwardian Museum, the British Museum (Nat. Hist.), and the private collections 

of Postlethwaite, Lapworth, Nicholson, and the Authors. 

Didymograptus amplus, sp. nov. Plate IV, figs. 3 a—c. 

Stipes rigid, from 3°8 to 7°6cm. in length, curved at the commencement, but soon 

becoming straight, and diverging so as to include between them angles of 

20°—25°; origmally narrow, but widening continuously and rapidly up to a 

maximum of 64 mm. Sicula long. Thece eight to nme in 10 mm., 

inclined at 35°—4.0°, free one fifth their leneth. Apertural margins normal, 

concave, mucronate. 

Description.—The stipes are very narrow at their origin in proportion to the 

width which they subsequently attain; at first they measure only 1 mm., but they 

widen with increasing rapidity to 5—6 mm., and this rapid increase in breadth is 

characteristic of the species, as is also the straight, rigid character of the dorsal 

walls. A slight diminution in width takes place at the extreme end of the stipes, 

owing to the incomplete development of the thecee. 

The sicula is conspicuously long (4 mm.); it is 

narrow for the greater part of its length, but widens Fic. 27.— Didymograptus anplus, 
sp. nov. 

somewhat abruptly near the aperture. Th. 1! 

appears to originate about midway between the 

aperture and apex of the sicula, but rather nearer 

the former; it grows outward and downward 

leaving the sicula free as usual on the left of its 

aperture (obverse view); the crossing canal is thick, 

and somewhat oblique; the second theca is unusually 

long ; it measures 2 mm. in length, and the aperture 

of th. 1' only reaches a point midway along its 

Proximal end, reverse view. <Aber- 
eiddy Bay. Coll. E. M. R. Wood. 

length. There is a shght want of symmetry about the proximal end as a whole. 

The length of the theese is very different in different parts of the stipes: in 

the initial region it is about 2 mm., and the thece are twice as long as 
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wide ; they increase steadily in length, until they may measure 7 mm., and have a 

width of 1 mm. ‘The cell walls are curved, so that while the initial angle of 

inclination is about 35°, the angle which the cell makes with the axis near its aperture 

is about 40°; a lower angle of inclination obtains in the proximal parts of the 

stipes. 

Affinities. —D. amplus has up to the present time been included in D. Murchison, 

but there can be little doubt that it should be separated as a distinet form; the 

stipes are never parallel, and the abrupt widening, straight dorsal walls, and 

enormously long thecze serve to distinguish it from D. Murchisoni and var. 

geminus. Allowing for the distortion to which the rocks in which it occurs have been 

subjected, it is nevertheless obvious that the distortion cannot have brought about 

all the features which distinguish it from the species with which it occurs, for 

these characters are recognisable mm all specimens of this form whatever may be 

their position in the rock. 

Horizon and Locality —Lower Llandeilo; Abereiddy Bay. 

Associates.—D. amplus is associated with D. Murchisoni and var. geminus at 

Abereiddy Bay, and good specimens are in the collection of the Woodwardian 

Museum and those of the Authors. 

We regard the example figured on Pl. IV, fig. 3 c, as the type specimen of 

this species. It is in the Woodwardian Museum. 

Sub-group B.—Type D. indentus. 

Dependent Didymograpti im which the width of the stipes remains typically 

constant throughout their length. 

Didymograptus, cf. indentus (Hall). Plate IV, figs. 4a—e. 

1858. Graptolithus indentus, Hall, Rep. Geol. Survey, Canada, 1857, p. 128. 

1865. Graptolithus indentus, Hall, “ Grapt. of Quebec Group,” Geol. Surv. Canada, Canadian 

Organic Remains, dec. 2, p. 74, pl. i, fig. 20. 

1870. Didymograpsus geminus, Nicholson (pars), Ann. Mag. Nat. Hist. [4], vol. v, p. 346, fig. 6a. 

1875. Non Didymograptus indentus, Hopkinson, Quart. Journ. Geol. Soc., vol. xxxi, pl. xxxiii, figs. 

7a—ce. 

1898. Didymograptus indentus, Elles, Quart. Journ. Geol. Soe., vol. liv, p. 510. 

Stipes from 2°5 to 5 cm. in length, slender, maintaining a fairly constant 

width of 1°2 mm. throughout; diverging at a primary angle of about 60°, 

imeurving, and then becoming parallel. Sicula slender, tapermg. ‘hece 

eight to ten in 10 mm., inclined at 25°—30°; three times as long as wide, 

free one half their length. Apertural margins normal, very slightly con- 

cave, denticles submucronate. 
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Description.—The stipes are fairly robust at their origi compared with the 

average width of the polypary, and measure about ‘9 mm.; they widen rather 

rapidly up to a breadth of 1:2 mm., which is maintamed in the greater number of 

forms; occasionally, however, in the larger specimens the width may be as much 

as 15 mm., but nevertheless the polypary, as a whole, has a slender appearance. 

The sicula is very long and narrow ; it measures 

Fra. 28.—Didymograptus. cf. indentus, 2°5—3 mm. in length, and is situated somewhat 

oy obliquely with respect to the polypary. The first 

theca (th. 1’) originates at a point slightly above the 

aperture of the sicula; the opening appears to be 

large, but the theca grows away at once with a wide 

curve, so that the apertural region of the sicula is 

quite free on the left side (obverse view). 
view. Outerside, Keswick. Coll. ‘ : ; : : 

Woodwardian Museum. The crossing canal is fairly wide; it runs 

obliquely from the point of origin of th. 1’ to the 
right apertural edge of the sicula. Two phenomena follow from this mode of growth : 

(1) the apparent want of symmetry in the initial part of the polypary, 

(2) the concealment of a large part of the apertural region of the sicula. 

The thecz are shghtly in contact m the initial regions of the stipes, but the 

overlap gradually increases to a maximum of half their length in the more distal 

parts. Hach theca has an average length of about 2 mm. 

Remarks.—All known British specimens which most closely resemble Hall’s D. 

iidentus are badly preserved, and while the details of the proximal end can often 

be made out, the characters of the thece in the distal parts of the stipes are 

generally obscure. So far as can be made out, there are more thecz in the same 

unit of length than in Hall’s species, and the specimens are smaller; but taking 

into account the conditions under which these fossils are found both in the Lake 

district and 8. Wales, it is possible that they have been affected by cleavage, 

and are therefore not normal. In many cases in the specimens from the Lake 

district little can be made out except the general shape, but this appears to 

agree so closely with that of Hall’s species that they are here provisionally referred 

to it. 

Affinities —D., cf. indentus resembles D. wanus in many particulars, but is 

longer, and has fewer thecz in the same unit of length. 

Upper Arenig—Lower Llandeilo. Lake District : 

Outerside ; Glenderamakin River; the Dodd, Skiddaw; Mosedale Beck, near 

Troutbeck; Thornship Beck. St. David’s District: Abereiddy Bay. 

Associates, ete—The species occurs most abundantly in the Lake district, 

associated with D. nanus; it also occurs in S. Wales at Abereiddy Bay at a 

shghtly higher horizon, associated with D. Murchisoni and its var. geminus, and 

Horizon and Localities. 

with the forms usually referred to Diplograptus foliaceus and Cryptograptus tricornis. 
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Specimens are im the collections of the Woodwardian Museum, Nicholson, and the 

Authors. 

Didymograptus nanus, Lapworth. Plate IV, figs. 5 a—h. 

1868. Didymograpsus geminus, Nicholson, Quart. Journ. Geol. Soc., vol. xxiv, p. 134, pl. v, figs. 8, 9. 

1870. Didymograpsus geminus, Nicholson (pars), Ann. Mag. Nat. Hist. [4], vol. v, p. 346, fig. 6 b. 

1875. Didymograptus indentus, var. nanus, Lapworth, Quart. Journ. Geol. Soc., vol. xxxi, p. 647, 

pl. xxxiii, fig. 7 d; non pl. xxxv, figs. 4 a—e. 

1898. Didymograptus indentus, var. nanus, Elles, Quart. Journ. Geol. Soc., vol. liv, p. 511. 

Stipes 12—25 mm. in length, slender, maintaining an almost equal width of 

1:3 mm. throughout their length, diverging from each other at a primary 

angle of about 90°, but gradually incurving, and running parallel for the 

remainder of their extent. Sicula conspicuous but slender. Thecz ten to 

twelve in 10 mm., inclined at 30°, three and a half times as long as wide, 

free one half to one third their length. Apertural margins normal, 

shehtly concave, denticles submucronate. 

Description—The dorsal walls of the stipes appear in general to be 4+ mm. 

apart, and the stipes are commonly 1 mm. in width. 

The sicula is about 2°4 mm. in length; it 1s slender, and often shows a filiform 

nema proceeding from its apical extremity. Th. 1’ originates slightly above the 

aperture of the sicula, and grows away, leaving the sicula free on the left side 

(obverse view) for a short distance. The crossing canal is slender and oblique. 

A marked want of symmetry is observable as regards the origin of the stipes. 

The number of thecz in a given unit of length 

Fies. 29 a and b.—Didymograptus varies in different specimens; in those from 
nanus, Lapworth. : 

S. Wales the number in the mature part of the 

stipe is commonly about ten in 10 mm., but about 

eleven in 10 mm. nearer the sicula. In the 

specimens from the Lake district (originally 

identified by Nicholson with D. geminus) the thecz 

are poorly preserved, but when seen, appear to be 

set rather more closely, numbering about eleven to a b 

@, Proximal end, reverse view. En. twelve in 10 mm., though they agree with the 

fea of part of Pl. IV, Welsh specimens in all other particulars. Each 

6. oan Obl. ae Pe theca measures about 2 mm. in length. 

Wood. The species is distinguished by the following 

features : 

(1) the parallel growth of the stipes, 

(2) their uniform width, 

(3) the characters of the thece. 
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Horizon and Localities —Upper Arenig (Llanvirn of Hicks). 

St. David’s District: Llanvirn Quarry ; Lake District : Outerside ; Glenderamakin 

River; Thornship Beck; Barf; Gatesgill; and Mosedale Beck, near Troutbeck. 

Associates.—It occurs in fair abundance in the Llanvirn beds of South Wales 

associated with D. bifidus, D. affinis, and Diplograptus dentatus ; and in the Middle 

and Upper Skiddaw Slates of the Lake district. 

The type specimens (PI. IV, figs. 5 a,b) are in the Woodwardian Museum. 

Other specimens are in the British Museum (Nat. Hist.), and the private collections 

of Lapworth and Mr. J. KH. Marr, Cambridge. 

Didymograptus artus, sp. nov. Plate IV, figs. 6 a—d. 

Stipes from 12 to 25 mm. in length, very narrow at their origin, but 

expanding throughout to a maximum of 1°35 mm.; diverging at a 

primary angle of about 90°, or with rounded base, and then curving 

gradually round so that the stipes are approximately parallel. Sicula 

small. 'Thecze very closely set, eighteen to nmeteen in 10 mm., inclined at 

50°, two to three times as long as wide, overlapping one half to two thirds 

their length. Apertural margin normal, concave, mucronate. 

Description.—The stipes are very slender at their origin, not exceeding 

‘4 mm. in width, but expand to a maximum of 1°3 mm. in the first 4 mm. 

As a general rule the stipes are parallel, and the distance between the 

dorsal walls is from 5 to 6mm.; in some forms, however, an angle of about 

5° is included between the stipes, and these usually show a tendency to come 

together at their distal extremities. 

hao nna eae The sicula is 1:3 mm. long, and 1s lender and 

sp. nov. tapering. The first theca (th. 1') originates slightly 

above the base of the sicula, and grows away from 

it, leaving it free for some little distance near its 

aperture. The crossing canal is nearly horizontal, 

th. 1° being appressed to the sicula, and then 

= extending beyond it. The origin of the stipes is 

Proximal end, obverse view. (Cross- symmetrical. Each theca is 1 mm. in length. 
ing canal seen, Owing to com- pen ; ; 
pression.) Enlargement of part Affinitics—The species is alhed to D. bifidus, but 

Bea apes Ss is smaller, and differs also in the parallel growth of 

the stipes, the greater uniformity i in width, and in the more closely set thece. 

Hovizon and Localities. —Upper Arenig (Llanvirn of Hicks). Upper Skiddaw 

Slates. 

St. David’s District: Porth-hayog, Ramsey Island. Lake District: Thornship 

Beck ; Ellergill. 
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Associates, etc.—It occurs associated with D. bifidus, D. acutidens, and D. 

Nicholsoni. Specimens are in the collections of the Woodwardian Museum, Marr, 

Nicholson, and the Authors. The type specimen (PI. IV, fig. 6a) is in the 

Woodwardian Museum. 

Didymograptus stabilis, sp. nov. Plate IV, fig. 2. 

1875. Didymograptus indentus, Hopkinson, Quart. Journ. Geol. Soc., vol. xxxi, p. 647, pl. xxxiii, figs. 

7 a—e. 

Stipes from 4 to 5 cm. in length, fairly wide at their origin, and attaining 

the maximum width of 1:6 mm. within the first em. of length; 

diverging from each other at a primary angle of about 90°, then curving 

in gradually so as to include an angle of about 10°, but eventually 

becoming parallel, and continuing so for the remainder of their length. 

Sicula conspicuous. ‘Thecz fourteen in 10 mm., shehtly curved, inclination 

40°, about four times as long as wide, free one third their length. Aper- 

tural margin normal, concave, submucronate. 

Description.—The stipes are about *6 mm. wide at their origin, but expand 

within the first 12 mm. to a maximum width of 1:6 mm., which is maintained ; 

there is an extent of about 4—4°5 mm. between the dorsal walls of the stipes, 

but this appears very small in proportion to the length of the polypary. 

eal and b= Didymograptus The sicula is slender; its length is 2°5mm. The 

stabilis, sp. nov. proximal end of the polypary has a thickened appear- 

ance; th. 1' originates at a point about midway 

between the apex and the aperture of the sicula; the 

crossing canal is thick, and but slightly oblique, so 

that the relation between the stipes and the sicula 

is symmetrical. Other details are obscure. 

Afjinities.—This form was originally figured and 

described (Hopk. and Lapw., ‘ Quart. Journ. Geol. 
a pocael “ond, Sia er Soc.» vol. eS p- 647, pl. xxxiv, figs. 7 a—c) as D. 

fig. 2. indentus, which has, however, a far smaller number 

ge tt OF same. of thecee in the same unit of length, as shown 

in the above description. It more closely resembles a narrow form of JD. 

Murchison. 

Horizon and Localities—Upper Arenig (Llanvirn). 

St. David’s District: Porth-hayog, Ramsey Island. 

Associates.—D. stabilis occurs associated with D. bifidus, D. acutidens, D: 

Nicholsoni, etc. All the specimens at present known are in the collection of the 
Woodwardian Museum. 
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Group of D. Murchisoni. 

Sub-group of D. bifidus. Sub-group of D. indentus. 

| 
D. Murchi- | Var. gemi- 

| soni. nis. 
D., cf. in- 

D. bifidus. | D. amplus. dentus. 
D.nanus. D. artus. D. stabilis. 

: 
Form of stipe Parallel | Divergent Divergent Divergent | Parallel Parallel, Nearly _ Parallel 

| parallel | 
| 

} 
Width. . .3—4mm.;/25mm.; 26mm.; 64mm.; |l2mm. 13mm./13 mm. 16 mn. 

_ Increase | increase increase increase | | 
slow rapid ~—s continuous very rapid | | | | 

‘Length of si- 3 mm. 26mm. 21—24 | 4mm. | 2°5—3 | 2°4mm./1°3 mm. | 2°5 mm. | 
cula i a mm. 

Origin of stipe Suboral Suboral  Suboral | Subora] | Suboral Suboral | Suboral | Suboral | 

No.oftheeein 14-12 12 15—13 | 9-8 | 10—8 | 12—10| 19—18|, 14 
10 mm. | | | 

Inclination | 45° | 45° As | 35°40" J25°—80"| 30" | 80° |) 40 
| | 

ecient — a i iar SR a 3 JOverlap . | 3—§ 
| 

REFLEXED SERIES. 

Didymograpti in which the stipes are flexed and are directed upward and back- 

ward towards the nema, the initial angle of divergence being more than 180°. 

Group VI.—Type D. fasciculatus. 

Didymograpti im which the stipes are at first convexly and then concavely 

curved in an upward direction; the thecz are very long and narrow, and are in 

contact for the greater part of their length. 

Didymograptus fasciculatus, Nicholson. Plate II, figs 8 ~—-. 

1869. Didymograpsus fasciculatus, Nicholson, Ann. Mag. Nat. Hist. [4], p. 241, pl. xi, figs. 21, 22. 

1870. Didymograpsus fasciculatus, Nicholson, Ann. Mag. Nat. Hist. [4], vol. v, p. 344, figs. 5 a, b. 

1898. Didymograptus fasciculatus, Elles, Quart. Journ. Geol. Soc., vol. liv, p. 507, fig. 24. 

Stipes with graceful concave curvature, from 2°5 to 5 cm. or more in length, 

very narrow at origin, but widening distally to maximum of I'l mm. Sicula 

short and broad. Thecz nine to ten in 10 mm., of extraordinary length 

= 
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and remarkably narrow width, inclined at 15°. Apertural margins concave, 

and somewhat oblique. 

Description.—Kxamples of this species are found, as a rule, in a fragmentary 

condition ; those showing the proximal end are rare. The dorsal wall of each stipe 

is concavely curved, but the amount of curvature varies in different examples. Each 

stipe starts outwards horizontally, and then curves dorsally. In some specimens the 

curvature becomes almost that of a semicircle, so that the distal portion of the 

stipe is parallel with the proximal part; but in others, after the first decided 

concave curve, the stipe runs very nearly straight in a horizontal direction. 

Fies. 32 aand b.—Didymograptus fas- The thecze are peculiar and eminently character- 

pewiails, Nicholson. istic. In the distal parts of the stipes they number 
nine to ten in 10 mm., and are in contact for four 

iN fifths of their length; nearer the proximal end the 

\ thecze are more distant, are always smaller, and are 

i im contact with each other for a very small fraction 

i of their length. The thecz are long, narrow-linear 

\ ii tubes, and HEN attain a length of 63 mm.; their 

~ Mh width is so shght that a line drawn perpendicular 

| to the axis of the stipe and near the aperture of 

a b the theca will cut four different thecze, and yet 
a. Proximal thece, showing com- : ‘ ‘ : ‘ 

paratively small amount of over- the width of the stipe, including these thece, never 

ae Tr, meer ee of part of axceeds 1-1 mm. In their form and especially in the 

Bs ae distal thece, showing large characters of their apertures the thece show an 
mount of overlap and oblique ; 
Sourieea of part approach to tite Leptograptid type. . 

In the distal portions of the stipes the great 

length of the thece, their concave curvature, and small angle of inclination make 

them appear to run nearly parallel to the back of the stipe. 

Affinities—The peculiar characters of the thece and the curvature of the 

stipes readily distinguish the species from all others at present known, and render 

its determination easy even when it is in a fragmentary condition. 

Associates, etc.—Up to the present time D. fasciculatus has only been recorded 

from the Upper Skiddaw Slates, and it is a rare fossil in those beds. It occurs asso- 

ciated with Phyllograptus, cfr. typus. The original specimen figured by Nicholson 

shows two stipes. This we have been unable to discover, but we would provisionally 

regard the specimen figured on our Pl. II, fig. 8a, as constituting the type of 

this species. A few specimens labelled by Nicholson are in the British Museum ; 

others, originally in his private collection, have been presented to Lapworth by Dr. 

H. O. Nicholson; while a few indifferent specimens are in the Woodwardian 

Museum, Cambridge. 

Horizon and Localities. —Arenig, Upper Skiddaw Slates (Hllergill beds). 

Luke District: Aik Beck, Pooley ; Thornship Beck; Ellergill. 
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RECLINED SERIES. 

Didymograpti in which the stipes are approximately straight and are directed 

upward and backward towards the nema, the initial and ultimate angles of diver- 

gence being both more than 180°. 

Group VII.—Type D. gibberulus. 

Didymograpti in which the stipes slope upward ; they originate from near the 

apex of the sicula; the thece are numerous, and are in contact throughout their 

length. 

Didymograptus gibberulus, Nicholson (= gen. Isograptus, Moberg). Plate HL, 

figs. 9 a—e.' 

1853. Didymograpsus caduceus, Salter (pars), Quart. Journ. Geol. Soc., vol. ix, p. 87, fig. 1 a. 

1863. Didymograpsus caduceus, Salter (pars), Quart. Journ. Geol. Soc., vol. xix, p. 138, fig. 13 a. 

1875. Didymograptus gibberulus, Nicholson, Ann. Mag. Nat. Hist. [4], vol. xvi, p. 271, pl. vii, figs. 

3, 0 a, UO. 

1875. Phyllograptus stella, Hopkinson, Quart. Journ. Geol. Soc., vol. xxxi, p. 658, pl. xxxiv, fig. 6. 

1891. Didymograptus gibberulus, Moberg, Geol. Foren. Stockholm Forhandl., vol. xii, p. 221. 

1892. Isograptus gibberulus, Moberg, Geol. Foren. Stockholm Forhindl., vol. xiv, p. 346, pl. viii, 

figs. 3—7. 

1895. Didymograptus gibberulus, Holm, Geol. Foren. Stockholm Forhandl., vol. xvii, p. 334. 

1901. Isograptus gibberulus, 'Térnquist, Lunds Univ. Arsskr., Bd. xxxvii, Af. 2, No. 5, p. 23, pl. iii, 

figs. 16—19. 

Stipes short, decreasing in width from the common point of origi, where they 

are 2°l mm. wide, and forming a polypary of a horseshoe shape. Sicula 

long and slender, identical in form with and symmetrical in position with 

respect to the first theca. Thecz sixteen in 10 mm., curved, inclined to 

axis at 45°, about four times as long as wide, in contact throughout their 

length. Apertural margin concave, angle obtuse. 

Description —The stipes are widest at their origi, attaming commonly a 

breadth of 2:1 mm.; there is marked diminution towards the distal extremities, 

where the width seldom exceeds 15 mm. The ultimate form of the polypary 

' The specimens originally figured by Salter as Didymograpsus caduceus included forms belonging 

to two different genera, Didymograptus and Tetragraptus. The Tetragraptus seems to be identical 

with 7. serra (Brogn.), and the Didymograptus agrees exactly with the form described later by 

Nicholson as D. gibberulus. This being the case we decide to retain Nicholson’s specific name rather 

than the earlier name of Salter, in order to avoid the possibility of any ambiguity. 



DIDYMOGRAPTUS. 53 

exhibits a certain amount of variation as regards the direction of the stipes. Three 

mutations may be said to be included in the species : 

(1) a form in which the dorsal walls of the stipes are continuously recurved, so 

that the distal extremities poimt towards each other ; 

(2) a form in which the dorsal walls of the stipes are straight distally, the 

stipes running parallel to each other (PI. II, fig. 9b) ; 

(8) a form in which the stipes diverge from each other throughout (PI. II, 

fie, 9'a,). 

In all these forms, however, details of structure are essentially the same, and 

there appears to be every gradation between the extremes. 

When the polypary is viewed in the obverse aspect the sicula is seen to be long 

and narrow for the greater part of its length, but it widens somewhat abruptly near 

the aperture, where it attains a breadth of ‘9 mm. In length it commonly 

measures 3°2 mm., and a filamentous thread (nema) is often seen proceeding from its 

apex. ‘The earliest theca originates from the sicula at a point very near the apex, 

and then grows downward; in general form it resembles the sicula very closely 

indeed: thus the species well illustrates the opmion held by some palzeontologists 

that the body designated the sicula should be regarded as the earliest theca 

developed from the “ zooid germ.” The first theca isin contact with the sicula for 

the greater part of its length, but the two curve away from each other near 

their apertures, leaving a space between them. ‘Transverse lines of growth may 

be detected along their length, and especially near their apertures. 

canal must be situated very high up, for the theca which is developed second is 

The crossing 

nearly as long as the first (cf. reverse aspect). The 
Fics. 33 a and b.—Didymograptus Albania, Nicholaon, average length of the earlier formed thece is 

about 2 mm.; those developed later gradually 

diminish in length towards the distal extremities of 

a. 

b. 

A B the stipes, which thus come to have the appearance 

Pe of being gently rounded off. 

i) a In the reverse aspect of the polypary the greater 

: & zm part of the sicula and the first theca are hidden by the 

bx 5 

Proximal end, obverse view. Type 
specimen figured by Nicholson, 
Ann. Mag. Nat. Hist. [4], vol. 
xvi, 1875, pl. vii, fig. 3a. Randal 
Crag. Coll. Woodwardian 
Museum. 

Proximal end, reverse view. 
Figured by Elles, Quart. Journ. 
Geol. Soc., vol. liv, p. 499, fig. 18, 
White House Fell. Coll. Wood- 
wardian Museum. 

growth of th. 1° and th. 2', so that there are visible 

only the apex of the sicula with the filamentous 
virgula; the initial part of th. 1'; and at the base the 

apertures of the sicula and th. 1’. The crossing 
canal is clearly seen just below the apex of the 
sicula, and rather above the initial parts of the 

thecx which have developed later. There appears 
also to be a crossing canal (or something of a similar 
nature) between th. 2' and th. 1°. Thus, as Térn- 

quist pomts out (loc. cit.), ‘‘ the first stipe crosses the sicula and the second stipe the 
Q 
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first theca.” This seems to show that in this species there is a deviation from the 

normal Didymograptus type of development,—that is to say, a forecast of the type 

characteristic of the Diplograptidee; this, if substantiated, might afford grounds 

for the retention of this form as the type of a sub-genus (Isograptus, Moberg). 

After the growth of the earlier thece the normal Didymograptus type of 

development appears to be resumed, each theca of each series developing from 

the theca next to it on the side nearest the sicula. On these growth-lines can 

occasionally be detected. 

The apertures of the earhest developed thecze are directed obliquely downward, 

but subsequently, owimg to their curvature, the succeeding ones come to face 

horizontally outward, and ultimately even upward. The thece are in contact 

throughout their length; in the proximal part of the polypary they are four 

times as long as wide, but at the distal extremities they are very much shorter 

in proportion to their width. The apertural angle is commonly 130° after com- 

pression. 

Affinities —The species bears a superficial resemblance to certain examples of 

Tetragraptus Bigsbyi, when two stipes out of the four are hidden. It should, 

however, be readily distinguished, for in 7. Bigshyi the polypary is narrowest in 

its proximal part, whereas in D. gibberulus it is widest. This fact was emphasised 

by Nicholson in his original description; nevertheless it would appear to have 

been overlooked by some, as there has been much confusion between the two forms. 

On Pl. II, fig. 9e, we give a drawing of the type specimen of Hopkinson’s 

Phyllograptus stella, from which it will be seen that this form is identical with 

D. gibberulus. 

Horizon and Localities.—Arenig, Middle Skiddaw Slates (Upper Tetragraptus 

beds). 

Lake District: Randal Crag; White House Fell, Skiddaw; Bassenthwaite 

Common. St. David’s District: Road Uchaf, Ramsey Island. 

Associates, etc. —D. gibberulus occurs associated with Didymograptus hirundo, 

Azygograptus suecicus, Tetragraptus quadribrachiatus, Phyllograptus typus. Good 

specimens from these beds are in the Woodwardian Museum, the Keswick Museum, 

the Geological Survey Museum, and in the collection of Postlethwaite, Keswick. 

The type specimens (Pl. II, figs. 9 a, /) are in the Woodwardian Museum. 
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Genus Didymograptus, M‘Coy. 

FIGS. 

1 a, b.— Didymograptus extensus, Hall. 
la. Long specimen. Randal Crag. Skiddaw Slates. Woodwardian Museum, Cambridge. 
1b. Fragment of stipe, badly preserved. Figured, Hopkinson, Quart. Journ. Geol. Soc., 

1875, pl. xxxiu, fig. 1 a. Road Uchaf, Ramsey I. Lower Arenig (Hicks). Wood- 
wardian Museum. 

2 a—e.—Didymograptus nitidus, Hall. 
2a. Long specimen and more reclined than usual. East of Longside. Skiddaw Slates. 

Woodwardian Museum. 
2b. Horizontal form. Randal Crag. Skiddaw Slates. Woodwardian Museum. 
2c. Broad form, more declined than usual. Outerside, Keswick. Skiddaw Slates. 

British Museum (Natural History), S. Kensington. 

3.—Didymograptus, cf. wuniformis, Elles and Wood, sp. nov. 
Obverse view. Raulnay. Skiddaw Slates. Mr. Christopherson’s Collection, Keswick. 

4.—Didymograptus uniformis, Elles and Wood, sp. nov. 
Obverse view, well preserved, in relief. Bassenthwaite. Skiddaw Slates. Mr. Postle- 

thwaite’s Collection, Keswick. 

5 a—e.—Didymograptus hirundo, Salter. 
5 a. Obverse view, showing portion of interior. From old wall near “ Travellers’ Rest,” 

Whinlatter. Skiddaw Slates. Mr. Postlethwaite’s Collection. 
5b. Reverse view, well-preserved specimen showing portions of interior. Randal Crag. 

Skiddaw Slates. Woodwardian Museum. 
5c. Badly preserved example. Type specimen. Figured by Salter in Quart. Journ. Geol. 

Soc., 1863, fig. 13 f. Ellergill. Skiddaw Slates. Museum of Practical Geology, 
Jermyn Street. 

6 a, b. —Didymograptus sparsus, Hopk. 
6 a. Deformed specimen, preserved in cleaved black shale. Type specimen. Figured, 

Hopkinson, Quart. Journ. Geol. Soc., 1875, pl. xxxiii, fig. 2a. Road Uchaf, 
Ramsey I. Arenig (Lower Arenig, Hicks). Woodwardian Museum. 

6 b. Ibid., fig. 2 d. 

7.—Didymograptus pennatulus, Hall. 
Isolated stipe associated with D. sparsus. Ibid., fig. 3 e. 

8 a—c.—Didymograptus patulus, Hall. 
8 a. Showing proximal extremity. Figured, Hopkinson, Quart. Journ. Geol. Soc., 1875, 

pl. xxxiil, fig. 4b. Porth-hayog, Ramsey I. Upper Arenig (Lower Llanvirn, Hicks). 
Woodwardian Museum. 

8 b. Isolated and imperfect stipe. Ibid., fig. 4a. Woodwardian Museum. 
8c. Isolated stipe. Porth-hayog. Woodwardian Museum. 

9 a, b—Didymograptus superstes, Lapw. 
9 a. Obverse view, well preserved in black shale. Type specimen. Figured, Lapworth, 

Proc. Belfast Nat. Field Club (co. Down), pl. vii, fig. 15a. Birnock, 8. Scotland. 

Glenkiln Shales. Professor Lapworth’s Collection, Birmingham. 
9b. Distal portion of stipe. Ibid. 

10 a, b.—Didymograptus euodus, Lapw. 
10 a. Proximal extremity. Type specimen. Figured, Quart. Journ. Geol. Soc., 1875, 

pl. xxxv, fig la. Abereiddy Bay. Llandeilo (Up. Llanvirn, Hicks). Wood- 
wardian Museum. 

10 b. Distal part of isolated stipe. Ibid., fig. 1 e. 
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PLATE II. 

Didy mograptus—continued. 

FIGS, 
la, b.—Didymograptus affinis, Nich. 

1 a. Showing proximal end and one stipe. Outerside. Skiddaw Slates. British Museum 
(Natural History), 8. Kensington. 

1 b. Reverse view. Ibid. 
2.—Didymograptus gracilis, Tornq. 

Obverse view. Barf. Skiddaw Slates. Mr. Postlethwaite’s Collection, Keswick. 
3 a—d.—Didymograptus acutidens, Lapw., MS. 

3a. Obverse view. Figured by Hopkinson as D. affinis, Quart. Journ. Geol. Soc., 1875, 
pl. xxxui, fig. 6 6. Porth-hayog, Ramsey I. Up. Arenig. Woodwardian Museum. 

3b. Isolated stipe. Porth-hayog. Up. Arenig. Miss Wood’s Collection. 
3c. Isolated stipe. Hope Stream, a little west of Hope Quarry, Shropshire. H.M. 

Geol. Survey Collection. 
3d. Ibid. 

4. a—c.—Didymograptus Nicholsoni, Lapw. 
4a. Obverse view, preserved as a cast. Barf. Skiddaw Slates. Woodwardian Museum. 
4b. Ibid. 
4c. Preserved in shale. Figured by Hopkinson and Lapworth, Quart. Journ. Geol. Soe., 

1875, pl. xxxiii, figs. 5 a—d. Llanvirn Quarry. Up. Arenig. Woodwardian Museum. 
5 a, b.—Didymograptus Nicholsoni, var. planus, Elles and Wood, nov. 

5a. Obverse view. Outerside. Skiddaw Slates. Woodwardian Museum. 
5 b. Isolated stipe. Ibid. 

6 a, b.—Didymograptus simulans, Elles aud Wood, sp. nov. 
6 a. Reverse view, preserved as a cast. Barf. Skiddaw Slates. Woodwardian Museum. 
6 b. Obverse view, preserved partly as a cast, partly in relief. Ibid. 

7 a, b.—Didymograptus ser ratulus, Hall. 
7a. Reverse view, showing long nema. Minnoch Water, Glencaird Lodge, 8. Scotland. 

Glenkiln Shales. Museum of Geol. Survey of Scotland, Edinburgh. 
7 bv. Isolated curved stipe. Birnock, S. Scotland. “Glenkiln Shales. Lapworth’s Collection, 

Birmingham. 
8 a—e.— Didymograptus fasciculatus, Nich. 

8 a. Isolated stipe, a cast. Ellergill. Up. Skiddaw Slates. Lapworth’s Collection. 
8 b. Ibid. 
8c. Proximal end, badly preserved. Thornship Beck. Up. Skiddaw Slates. British 

Museum (Natural History), 8. Kensington. 
9 a—e.—Didymograptus gibberulus, Nich. 

9a. Showing widely divergent stipes. Randal Crag. Skiddaw Slates. Postlethwaite’s 
Collection. 

9b. More convergent type. Figured by Nicholson, Ann. Mag. Nat. Hist., 1875, pl. vii, 
fig. 3. Randal Crag. Skiddaw Slates. Woodwardian Museum. 

)c, Reverse view, showing nema. Figured by Salter as D. caduceus, Quart. Journ. Geol. 
Soc., 1863, p. 138, fig. 13a. Longside, Keswick. Skiddaw Slates. Museum of 
Practical Geology, Jermyn Street. 

9d. Small form with long nema. Figured in Ann. Mag. Nat. Hist., 1875, pl. vu, fig. 3 b. 
White House Fell. Skiddaw Slates Woodwardian Museum. 

9 e. Small form, showing nema. Figured by Hopkinson as Phyllograptus stella, Quart. 
Journ. Geol. Soe., ‘1875, pl. xxxiv, fig. 6 

10 a, b.—Didymograptus v-fractus, Salt. 
10 a. Obverse view. Buttermere. Skiddaw Slates. Lapworth’s Collection. 
10 b. Reverse view. Ibid. 

11 a, b.—Didymograptus, var. volucer, H. O. Nich. 
11 a. Poorly preserved, all details indistinct. Figured, H. O. Nicholson, Geol. Mag., 1890, 

p. 342, fig. 3. Outerside. Skiddaw Slates. 
1] b. Reverse view. Skiddaw. Museum of Pract. Geol., Jermyn Street. 

12 a—c.— Didymograptus deflexus, Elles and Wood, sp. nov. 
12 a. Reverse view. Figured by Elles as D. v-fractus, Quart. Journ. Geol. Soc., 1898, 

p 508, fig. 25a. Barf. Skiddaw Slates. Woodwardian Museum. 
2b. Obverse view. [bid., fig. 25 b. 
2c. Long specimen. Skiddaw Slates. Museum of Pract. Geol., Jermyn Street. 
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FIGS, 

PLATE III. 

Didymograptus—continu ed. 

la—k.—Didymograptus Murchisoni, Beck. 

1 a. Imperfect specimen preserved on the surface of black limestone in very low relief, the 

largest example figured by Sowerby, Murchison’s Silurian System, pl. xxxvi, fig. 4. 

Gelli, Llandrindod. Llandeilo. Mus. of Geological Society, London. 

1b. Example with parallel stipes. Ibid. 

lc. Preserved on dark grey shale. Holywell Burn, Shropshire. E. M. R. Wood’s Collection. 

1d. More diverging stipes. Ibid. 

le. Converging stipes. Ibid. 

1 f. Preserved in black shale and elongated by cleavage. Figured by Hopkinson and 

Lapworth, Quart. Journ. Geol. Soc., 1875, pl. xxxv, fig. 2a. Abereiddy Bay. 

Llandeilo (Up. Llanvirn, Hicks). Woodwardian Museum. 

1 g. Somewhat wider form. Ibid. 

1h. Showing converging and overlapping of distal portion of stipes. Figured ibid., 

fie. 2 c. 

1%. Specimen greatly elongated and of more uniform width. Abereiddy Bay. Llan- 

deilo (Up. Llanvirn, Hicks). E. M. R. Wood’s Collection. 

1 j. Well-preserved specimen. Ibid., fig. 2 6. Woodwardian Museum. 

1k. Poorly preserved. Fig. 2 f, ibid. 

2 a—j.—Didymograptus Murchisoni, var. geminus, His. 

2a. Reverse view. On same slab as type specimens of D. Murchisoni. Gelli, Llan- 

drindod. 

2b. Showing “furcillate” form. Figured, Murchison’s Silurian System, pl. xxvi, fig. 4. 

Gelli, Llandrindod. 

2c. Ibid. 

2d. Short and more typical form. Reverse view. Abereiddy Bay. Llandeilo (Up. 

Llanvirn, Hicks). Miss Elles’ Collection, Cambridge. 

2e. Ibid. Reverse view. Abereiddy Bay. 

2 f. Ibid. 

g. Obverse view. Holywell Burn, Shropshire. Lower Llandeilo. E. M. R. Wood’s 

Collection. 

2h. Imperfect. Type specimen of D. furcillatus, Lapw. Figured by Hopkinson and 

Lapworth, Quart. Journ. Geol. Soc., 1875, pl. xxxv, fig. 3a. Abereiddy Bay. 

Llandeilo. Woodwardian Museum. 

27%. Obverse view. Ibid., fig. 3 e. 

2. Ibid., fig. 3 6. 



PALAZONTOGRAPHICAL SOCIETY, 1901. 

PEATE VE PART |. BRITISH GRAPTOLITES. 

Derby. Bemrose, Ltd., M. R. lVood, del. EE 

DIDYMOGRAPT US. 







by eae 

Didym ograptus—continued. 

FIGS. 
1 a—f.— Didymograptus bifidus, Hall. 

la. Preserved in black shale. Figured by Hopkinson and Lapworth, Quart. Journ. 
Geol. Soc., 1875, pl. xxxiii, fig. 8a. Porth-hayog, Ramsey I. Up. Arenig. Wood- 
wardian Museum. 

1 b. Ibid., fig. 8 d. 
1c. Larger specimen in relief. Pont Seiont. Up. Arenig. Woodwardian Museum. 
1 d. Ibid. 
1 e. Large specimen, preserved partly in relief, partly as a cast (labelled D. Murchisoni). 

15 miles 8.E. of Duleek, co. Meath. Museum of Geol. Survey, Ireland. 
1 f. Widely divergent stipes. Pont Seiont. Up. Arenig. Woodwardian Museum. 

2.—Didymograptus stabilis, Elles and Wood, sp. nov. 
Specimen redeveloped. Originally figured by Hopkinson as D. indentus, Quart. Journ. 

Geol. Soc., 1875, pl. xxxili, fig. 7 a. Porth-hayog, Ramsey I. Up. Arenig. Wood- 
wardian Museum. 

3 a—c.—Didymograptus amplus, Elles and Wood, sp. nov. 
3 a. Obverse view. Preserved in black shale. Abereiddy Bay. Llandeilo (Up. Llanvirn, 

Hicks). G. L. Elles’ Collection. 
3b. Large specimen, affected by cleavage. Abereiddy Bay. E. M. R. Wood’s Collection. 
3c. Specimen not much cleaved. Abereiddy Bay. Woodwardian Museum. 

4 a—ce.—Didymograptus, cf. indentus, Hall. 
4a. Badly preserved example. Mungrisedale, Glenderamakin Valley, Lake district. Upper 

Arenig. Woodwardian Museum. 
4b. Ibid. 
4c. Poorly preserved. Figured by Nicholson as D. geminus, Ann. Mag. Nat. Hist., 1870, 

p. 346, fig. 6a. Thornship Beck, Lake district. Up. Arenig. Woodwardian 
Museum. 

5 a—h.—Didymograptus nanus, Lapw. 
5a. Poorly preserved specimen affected by cleavage. Figured by Hopkinson and 

Lapworth, Quart. Journ. Geol. Soc., 1875, pl. xxxv, fig. 4a. Abereiddy Bay. 
Llandeilo (Up. Llanvirn, Hicks). Woodwardian Museum. 

5 b. Ibid., fig. 4 b. 
5c. Quarry N.W. of Llanvirn. Lower Llanvirn (Hicks). Woodwardian Museum. 
5 d. Outerside, Keswick. Upper Skiddaw Slates. British Museum (Nat. Hist.), S. 

Kensington. 
5 e. Reverse view. Quarry N.W. of Llanvirn, Lower Llanvirn (Hicks). E. M. R. 

Wood’s Collection. 
5 f. Preserved partly in relief, partly as a cast. Ellergill, Lake District. Lapworth’s 

Collection. 
5 g. Ibid. 
5h. Poorly preserved specimen. ? Figured Salter, Quart. Journ. Geol. Soc., vol. xix, 

p. 187, fig. 13 ¢. Eggbeck, Ullswater. Upper Skiddaw Slates. Museum of Practical 
Geology, Jermyn Street. 

6 a—d.— Didymograptus artus, Elles and Wood, sp. nov. 
6 a. Large specimen. Thornship Beck. Upper Skiddaw Slates. Woodwardian Museum. 
6 b. Two specimens showing effect of cleavage. Porth-hayog, Ramsey I. Upper Arenig 

(Hicks). G. L. Elles’ Collection. 
6 c. Porth-hayog. Woodwardian Museum. 
6 d. Obverse view. Porth-hayog. G. L. Elles’ Collection. 
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ELONICHTHYS STRIOLATUS. 61 

found in the quarries at Burdichouse, in Edinburghshire; and the collection of the 

Geological Survey of Scotland contains fragments from Raw Camps, near Midcalder, in 

the same county. In Fifeshire it has been found at Burntisland (Grange Quarry) and 

at Kingscraig, and I am also indebted to Mr. Graham Yooll, of Pittenweem, for a 

specimen apparently belonging to the same species, but not very perfect as regards the 

fins, from the shale works at Pitcorthie, near Anstruther. Dr. Paterson mentions it as 

occurring in the Wardie fish-beds ; * possibly, however, he has mistaken for it the closely 

allied 7. cntermedius, 'Traq., as I have found no evidence of its presence in any of the 

collections of Wardie fishes which [ have examined. In Messrs. Young, Armstrong, and 

Robertson’s Catalogue of the Western Scottish Fossils * it is recorded as having been 

found in ironstone of the Carboniferous and Limestone series at Possil, in Lanarkshire, 

in the Coal-measures (roof shale of the Drumgray Coal) at Carluke, but I have not 

myself seen any specimen from the west of Scotland which I could with certainty refer 

to the species under consideration. Professor Young, in his appendix to the Report of 

the Committee on the Distribution of the Vertebrate Remains from the North Stafford- 

shire Coal-field,® states that “a small number of specimens belong to Pal@oniscus 

striolatus or P. Robisoni.” Mr. Ward, of Longton, well known as a most energetic 

collector of Carboniferous fishes, has, however, convinced himself “ that Dr. Young was 

in error in placing these species on the list of species of these Coal-measures ;” * and for 

my own part I must own that after a very careful examination of Mr. Ward’s enormous 

collection of North Staffordshire Paleoniscidz, as well as of those from the same district 

in the Museum of Practical Geology, I have failed to find any trace of either of them. 

As regards its alleged occurrence at Visé, in Belgium,’ and at Lobejiin, near Halle,® 

having seen both the specimens in question, I am prepared to state pretty strongly that 

neither of them belongs to the Paléoniscus striolatus of Agassiz. Professor De Koninck 

having very kindly forwarded to me the supposed Belgian example, I found that it 

belonged in reality to Pal@oniscus macropomus, Agass., a fish common in the limestone con- 

cretions occurring in the Permian strata of Ilmenau, in Thuringia, which locality is also 

further indicated both by the nature of the matrix and the peculiar mode of mineralisa- 

1 “ On the Fossil Organic Remains found in the Coal Formation at Wardie,” ‘Edinb. New Phil. 

Journ.,’ xxiii, 1837. 

2 ‘Catalogue of the Western Scottish Fossils’ (British Association Guide Books), Glasgow, 

1876, p. 64. See also Hunter’s ‘ Paleontology of the Carboniferous Strata of the West of Scotland,’ 

Carluke, 1875, p. 30. 

3 « British Assoc. Reports,’ xxxv (1865), p. 317. 

4 North Staffordshire Naturalists’ Field Club, Annual Addresses, Papers, etc., Hanley, 1875, 

p: 238. . 

° «Description des Animaux Fossiles qui se trouvent dans le Terrain carbonifére de Belgique,’ 

Liége, 1842-4, p. 610, pl. liv, figs. 1 a, 5. 

6 In Germar’s ‘ Versteinerungen von Wettin und Lobejiin,’ the fish remains described by Giebel, 
Halle, 1849, p. 79, pl. xxx, fig. 12. 

9 
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tion of the fossil. I fear, therefore, that there is some mistake as to this specimen 

having been derived from the Carboniferous Limestone of Visé, but in any case it does not 

belong to the present species. It is also clear that Giebel has been mistaken in his 

determination of the specimen from Lébejiin which he has figured as “ Pa/@oniscus 

striolatus,’ and which I have examined in the Geological Museum of the University of 

Halle. 

So far, then, as I have been able to ascertain with certainty Alonichthys striolatus has 

as yet occurred only in strata of Lower Carboniferous age. 

The publication of this Monograph, interrupted since 1877, is now resumed in 1901. During 

that period of twenty-three years our knowledge of the Ganoid fish-fauna of the British Carboniferous 

rocks has immensely increased, as was only to be expected. Several new genera as well as many new 

species have occurred, which may now be described consecutively without having to go back on the 

subject by means of extensive “ supplements.” One other result of the additional experience which 

the study of greatly increased material has brought with it is, that I have come to look upon many 

forms, which I previously held to be distinct species, as only constituting well-marked varieties, or in 

some cases the immature stages of other species. The immediate relegation of these to their proper 

places, without the use of supplements, will also be a decided advantage to the work as now 

resumed. 

So far, however, as the anatomical features of the family at present under consideration are 

concerned, a short appendix will be necessary, as many additional details have been discovered since 

the section on the Structure of the Paleoniscide was written. These will be noticed meanwhile in 

the descriptions of the genera and species in which they have been observed. But there is one point of 

bone-nomenclature to which I must at present make special allusion. It is this,—that I have for 

some years back regarded the quadrangular plate marked “ interoperculum”’ in my previous figures as 

the true swboperculum, and as such it will be henceforth described and lettered. On the other hand, 

the small plate above its antero-superior angle seen in some genera, such as Hlonichthys, and which 

Rhabdolepis (Pl. II, fig. 6, s. 0.) extends back so as to separate the operculum from the sub- 

operculum, I now consider as merely an accessory plate, though formerly I lettered it as 

“ suboperculum.” } 

4a. Exontcuruys Rosisont, //déert, sp. Plate VII, figs. 4—15; Plates VIII—XI; 

Plate XIV, figs. 4—8; Plate XV. 

Patzxontscus Roxpisont, Hibbert. Trans. Roy. Soc. Edinb., vol. xiii, p. 191, pl. vi, 

figs. 6, 7; pl. vii, figs. 1—3, 1835. 

-— —— Agassiz. Poiss. Foss., vol. ii, pt. i, p. 88; Atlas, vol. ii, 

tab. xa, figs. 1, 2, 1835. 

—— — Morris. Cat. Brit. Foss., p. 337, 1854. 

1R. H. Traquair, “Notes on Chondrosteus acipenseroides, Agassiz,” ‘Geol. Mag.,’ dec. 8, 

vol. iv, 1887, p. 253, foot-note. “ List of the Fossil Dipnoi and Ganoidei of Fife and the Lothians,” 

‘Proe. Roy. Soe. Edinb.,’ 1889-90, p. 397. See also Dr. A. Smith Woodward (‘ Cat. Foss. Fishes 

British Mus.,’ pt. ii, p. 487), who considers what I have above called an “accessory plate” to bea 

true interoperculum. 

ee 
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PALRONISCUS STRIOLATUS, Agassiz. Tom. cit., p. 91, tab. xa, figs. 3, 4, 1835. 

— — Morris, Op. cit., p. 337, 1854. , 

AMBLYPTERUS NEMOPTERUS, Agassiz. Tom. cit., p. 107, tab. iv J, figs. 1, 2, 1835. 

— — Morris. Op. cit., p. 817, 1854. 

— PUNCTATUS, Agassiz (pars). Tom. cit., p. 109, tab. ive, figs. 3, 5, 8, 

1835. 

Etontcutuys Rogisony, Zraquair. Quart. Journ. Geol. Soc., vol. xxxiii, p. 553, 

1877. 

— —_ A, §. Woodward. Cat. Foss. Fishes Brit. Mus., pt. 11, 

p. 495, 1891. 
— stRIoLatus, Traquair. Loe. cit., p. 553, and the present work, 

p. 57, pl. vii, figs. 4—15, 1877. 

— NEMOPTERUS, Traquair. Quart. Journ. Geol. Soc., vol. xxxiii, 

p- 553, 1877; also Proc. Roy. Soe. 

Edinb., vol. xvii, pp. 390, 394, 1890. 

— INTERMEDIUS, Lraguair. Proc. Roy. Soc. Edinb., vol. ix, p. 279, 

1877 (withdrawn as a species, retained as a 

variety, ibid., vol. xvii, pp. 894-5, 1890). 

— ovatus, Traquair. Ibid., vol. ix, p. 427, 1877 (withdrawn, ibid., 

vol. xvii, p. 896, 1890). 

= TENUISERRATUS, Traquair. Proc. Roy. Phys. Soc. Edinb., vol. v, 

p. 119, 1880 (withdrawn as a species, retained 

as a variety, Proc. Roy. Soc. Edinb., vol. xvii, 

p. 395, 1890). 
— Dunsit, Traquair. Proc. Roy. Phys. Soc. Edinb., vol. v, p. 126, 

1880 (withdrawn as a species, retained as a 

variety, Proc. Roy. Soc. Edinb., vol. xvii, 

p. 395, 1890). 
Pygorrervs Bucksanpt, Agassiz in S. Hibbert. Loe. cit., p. 217, pl. vii, fig. 2, 

1835 ; also in Poiss. Foss., vol. ii, pt. ii, 

p. 77, 1844. 
Exronicutuys Bockxtannt, Traquair. Quart. Journ. Geol. Soc., vol. xxxiii, pp. 553, 

575, 1877, and Proc. Roy. Soc. Edinb., vol. ix, p. 

428, 1877; also in Proc. Roy. Soe. Edinb., vol. xvii, 

pp. 390, 394, 1890. 
— — A. S. Woodward. Cat. Foss. Fishes Brit. Mus., 

pt. 11, 1891, p. 497. 

Specific Characters.—Shape fusiform ; depth of the body at the origin of the dorsal 

fin contained about four times in the entire length; fins large with numerous rays, 

dorsal and anal triangular and high in front ; fin-rays delicately longitudinally striated, 

save in some cases the proximal parts of those of the lower lobe of the caudal; their 

joints variable in length, but tending to become very short in large individuals, and in 

some varieties ; pectorals having their principal rays jointed up to their origins; fulera 

minute. ‘lhe scales are finely serrated on the posterior margin and delicately striato- 

punctate, but there is a great variety in the relative extent of the striation and puncta- 

tion. As a rule the most anterior scales are entirely striated; those of the middle of 
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the body striated towards the anterior margin, and punctate posteriorly, while those 

towards the tail become nearly smooth. ‘The cranial roof-bones are for the most part 

finely tuberculated ; those of the face striated, and very considerable variety occurs here 

as to the closeness and prominence of the striation, 

Observations.—The name Pal@oniscus Robisoni was given by Hibbert, in 1835, to a 

small paleoniscoid fish’ from the Burdiehouse Limestone, and three allied forms were 

soon afterwards described as distinct species by Agassiz,—namely, Pa/goniscus striolatus, 

also from Burdiehouse; and Amblypterus nemopterus and A. punctatus (pars), from 

Wardie. In 1877 I transferred these to Hlonichthys of Giebel, but as the three type 

specimens of punctatus belonged, in fact, to two distinct genera, I instituted for one of 

them the new genus Gonatodus, retaining Agassiz’s name punctatus for the type species ; 

while for the other two, which obviously belonged to EVonichthys, I proposed the specific 

term iztermedius. 'Then and subsequently I also described as new species three other 

allied forms, namely, H. ovatus (1877), FE. tenuiserratus (1880), F. Dunsii (1880). 

But as material increased I began to find that the characters which I had looked on as 

diagnostic for the seven supposed species referred to above were no longer reliable, and 

after puzzling for years over the matter I felt compelled in 1890 to unite them all into 

one, a very variable one indeed, for which I adopted Agassiz’s name nemopterus. Dr. 

Smith Woodward, however, in his “ Catalogue” (pt. ii, 1891) pointed out that the 

name Robisoni, of Hibbert, had priority over xemopterus of Agassiz, and also hinted that 

the Agassizian species Bucklandi, which I had left out of the reunion, might well also be 

included as adult Robison. Still further increase of material has convinced me that this 

is the most advisable course, and I have accordingly in the table given above likewise 

placed the last-quoted specific name as a synonym of £. Rodisoni. 

With limited material it is no doubt easy enough to put together a set of extreme 

forms which anyone might be tempted to adopt as distinct species, as I myself did at 

the commencement of my investigations; but the greater the number of specimens 

examined, the more and more difficult does their accurate differentiation become, until 

we are finally obliged to give up the quest. Jor instance, the relative fineness or 

coarseness of the fin-rays, and the relative distance of their transverse articulations, are 

characters which are quite inconstant. As a rule the fin-rays are proportionally more 

slender and more distantly articulated in young specimens, though sometimes this condi- 

tion persists in examples of considerable size. Also no reliance can be placed on the 

relative extent to which the scales are striated or punctate, or upon whether the punctate 

area is nearly smooth or thickly covered with punctures. Unfortunately the relative size 

of the scales and the number of rays in each fin are characters which can only be 

accurately ascertained in exceptionally well-preserved fishes, as a certain amount of 

distortion is common to the greater number of specimens as they occur in the rock. 

Geological Position.—Elonichthys Robisoni as defined above is without exception the 

most abundant of all the Palzeoniscid fishes which are found in the Lower Carboniferous 



ELONICHTHYS STRIOLATUS. 65 

rocks of the Forth Basin, occurring as it does in most of the estuarine fish-bearing beds 

of that age and region, from the Wardie Shales up to near the top of the Carboniferous 

Limestone series, But neither in Scotland nor elsewhere have I seen any evidence of its 

existence in strata newer than the lower boundary line of the Millstone Grit. 

Variations.—The minute account of the form s¢rio/atus, which I have already given, 

may serve as a general description of EVonichthys Robisoni, and I may now enumerate the 

principal variations in the condition of the fin-rays and sculpture of the scales which are 

found in what, in the present state of knowledge, must be looked upon as a comprehen- 

sive and variable species. 

A. Palaoniscus Robisont of Hibbert and Agassiz (Pl. VIII, figs. 2—4).—The 

small Burdiehouse fishes attaining a length of four or five inches to which Hibbert 

originally apphed the term Pal@oniscus Robisoni, and of which Agassiz gave a minute 

description in the ‘ Poissons Fossiles,’ are undoubtedly young individuals of the larger 

striolatus, which occurs in the same quarry. ‘The sculpture of the scales (Pl. VIII, figs. 

3, 4) is indistinguishable, but the articulations of the fin-rays are more distant, the joints 

being longer than they are broad, as is the general rule in immature examples of the 

present family. Professor Young, of Glasgow, first threw doubts on the specific distine- 

tion of Rodisont and striolatus, a view with which I now perfectly agree. Several points 

in Agassiz’s description require a little comment. ‘loo much stress is laid by him on the 

‘‘tenuité de son corps,” as an examination of any large series of specimens will at once 

render evident. His statement that “les os dela téte ont leurs surfaces lisses; ceux du 

> can hardly be considered crane seulement presentent quelques striées peu marquées, 

accurate,—the external sculpture of the head-bones being, in Burdiehouse specimens, 

rarely seen at all; but where glimpses of it are obtained, it is clear that these bones were 

ornamented in a manner quite similar to those of its congeners, Agassiz having evidently 

been misled by the smoothness of their zzternal aspect. The scales are likewise in all 

cases more highly ornate than he describes them to be, and the enlarged figures which 

he gives of them are eminently unsatisfactory. Nor can any value be placed on thie 

supposed greater prominence of the keels on the under surfaces of the scales as a mark 

distinguishing them specifically from those of s¢rzo/atus,—such a distinction I have never 

been able to verify, Young examples of the variety zz/ermedius from other horizons and 

localities are also indistinguishable from the Burdiehouse specimens. 

The Edinburgh Museum is fortunate in possessing one of Hibbert’s originai types of 

“* Paleoniscus Robisoni,” namely, the original of fig. 3 on pl. vii of his memoir on 

the Burdiechouse Limestone, as well as the specimen figured by Agassiz in the ‘Poissons 

Fossiles,’ vol. ii, pl. x a, fig. 1. 
The more mature form, Palgoniscus striolatus of Agassiz, described by myself in the 

preceding pages as Honichthys striolatus (Pl. VII, tigs. 4—15), attains, as we have seen, 

1 These and other type specimens of Carboniferous fishes, in the collection of the Royal Society 

of Edinburgh, were in 1878 generously presented by that body to the Museum of Science and Art. 
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a length of five or six inches, and is distinguished from the immature specimens solely 

by the greater closeness of the transverse articulations of the fin-rays. 

Pygopterus Buckland of Agassiz (Hlonichthys Bucklandi, Traq.) is probably, as sug- 

cested by Smith Woodward, the extreme adult form of the typical 2. Rodbisoni as it 

occurs in the same beds at Burdiehouse and Burntisland, as it is not only difficult con- 

cisely to define it as a species, but also to assign to it a special immature form of its own. 

Agassiz’s brief statement regarding it in the ‘ Poissons Fossiles ” is as follows :—‘“‘ Espéce 

characterisée par la petitesse et la forme allongée de ses écailles, et par son anale trés 

rapprochee dela caudale. Elle est a-peu-prés de Ja taille du Pygopterus mandibularis, et 

provient du calcaire de Burdiehouse en Ecosse. L’originale se trouve dans la collection 

de la Société Royale d’Edinbourg.”’ 

The specimen to which these words refer was figured by Hibbert in his Burdiehouse 

Memoir (pl. vil, fig. 2), but seems unfortunately to be lost, as, many years ago, I| 

sought for it in vain in the collection of the Royal Society of Edinburgh. But there can 

be no doubt as to what manner of fish it was, as the figure enabled me confidently to 

refer to it a number of mostly fragmentary remains of a large Honichthys from Burdie- 

house contained in the Edinburgh Museum of Science and Art. ‘hese specimens repre- 

sent a fish which seems to have attained the length of a foot or more, having the trans- 

verse articulations of the fin-rays close, and the scales proportionately small. The latter 

are, on the flank, nearly equilateral, but towards the ventral margin they are low and 

narrow. ‘Ihe anterior covered area is very narrow; the posterior margin is finely den- 

ticulated. ‘The exposed area is covered with a delicate yet sharply defined ornamenta- 

tion, consisting of fine subparallel ridges, which pass from before backwards across the 

scale in a gently sigmoid direction, tending to become intermixed with punctures 

posteriorly, especially above the diagonal between the two acute angles of the scale. 

'lowards the tail the ridges become less marked on the posterior part of the scale, giving 

way to the thickly dotted punctures, till on the caudal body prolongation the former, 

after lingering at the anterior margin, altogether disappear, and punctures alone remain. 

A certain amount of reticulation is also frequently observed as regards the ridges. 

he characters on which I previously depended for maintaining this form as a separate 

species are, therefore, the proportional small size of the scales, their highly ornate, clear- 

cut sculpture, and the extra closeness of the transverse articulations of the fin-rays, but 

long experience has now taught me that in this group of forms these marks are subject 

to endless gradations, and are consequently not reliable as specific distinctions. Honichthys 

Bucklandi must therefore be relegated to the list of synonyms of 2. Robisoni. 

In Pl. XIV, figs. 4—8, the ordinary sculpture of the scales of this form, as 

seen in Burdiehouse specimens, is represented magnified eight times; the articular peg 

is, however, omitted, being covered in each case by the scale next above. Fig. 5 is a 

lateral-line scale from the flank ; figs. 6—8 are narrow scales from a position close above 

the base of the anal fin. 
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Pl. XV, fig. 1, represents a comparatively small specimen of the fish itself from 

Burntisland, crushed upon its back, and wanting the caudal region. Fig. 2 of the same 

plate represents the tail and hinder part of the body of a larger specimen from the same 

locality, in which the extreme closeness of the articulations of the rays of the dorsal and 

anal fins is well shown. Fig. 3 is @ magnified representation of one of thie scales of the 

same example. 

B. Variation infermedius.—As already mentioned, I gave in 1877 the name 

Hlonichthys intermedius to two of the three specimens which Agassiz erroneously in- 

cluded under Amédlypterus punctatus, namely, to those figured in pl. 4c, figs. 3 and 5, of 

the atlas to vol. i, pt. 2, of the ‘Poissons Fossiles.’ These two specimens were 

imperfect, the head and anterior part of the body being wanting in both; but the same 

locality soon supplied a good many more or less entire fishes which were clearly identi- 

fiable with them. As I have devoted the whole of Pl. IX and part of Pl. X to these 

Wardie specimens, I may, before going further, indicate the salient pots which they exhibit. 

In PI. IX, fig. 1, we have a specimen in a Wardie nodule, which shows the general 

form very well, being quite entire with the exception of the caudal fin, which is slightly 

injured ; but this deficiency is supplied by fig. 2, which shows the entire caudal in addi- 

tion to the dorsal and anal, and is, in fact, a fresh drawing from the specimen figured by 

Agassiz, op. cit., pl. 4c, fig. 3. It will be seen that the form of the body and the pro- 

portions of the fins are the same as in s¢riolatus, but the articulations of the longer rays 

of the dorsal, anal, and ventral fins are further apart, the joints appearing consequently 

longer than broad, as shown magnified in fig. 8. ‘These articulations are, however, pretty 

short in the pectoral fin, as represented in PI. X, fig. 4, slightly magnified. Vigs. 3, 4, 

and 5, Pl. IX, represent the externai aspect of scales from the other of Agassiz’s originals 

(op. et tab. cit., fig. 5), fig. 3 being an ordinary flank scale, fig. 4 one from the lateral 

line on the flank, and fig. 5 one from the middle of the caudal region above the anal fin, 

and it will be seen that their sculpture is essentially similar to that on the scales of 

striolatus. Butin most of the Wardie specimens which occur in nodules the ganoine layer 

becomes separated from the scale, and adherent to the counterpart when the nodule is 

opened, disclosing the subjacent osseous tissue, which is marked by more or less concen- 

tric coarse ridges and furrows, as seen in figs. 7 and 8—an appearance which must not be 

confounded with the true external sculpture. In PI. X, fig. 2, we have some of the bones 

of the.right side of the head shown in impression. The operculum (op.) is rather narrow, 

its posterior-superior angle rounded off, while the posterior-inferior one is acutely 

pointed; the suboperculum (s. op.) is square-shaped. ‘The exact number of the branchio- 

stegal rays (67.) is hardly ascertainable ; only a few are shown here, but in other speci- 

mens the anterior one of each lateral series is distinctly shown to be much broader than 

the rest, and a median lozenge-shaped plate is also conspicuously present between these 

and behind the symphysis of the jaw. In the specimen here figured the pre-operculum, 

the cheek-plates, and the maxilla are gone, whereby the upper end of the hyomandibular 



68 GANOID FISHES OF THE CARBONIFEROUS FORMATION. 

(hm.) is shown, as well as nearly the whole of the palatoquadrate apparatus (p?.) and the 

articulation of the mandible. The right ramus of the mandible is shown in the figure 

just below the palatopterygoid apparatus, but is unfortunately not lettered ; mz’ represents, 

however, the ramus of the opposite side. Lastly, e is the swperethmozdal, and o. an otolith. 

Fig. 3 of the same plate represents a maxilla magnified about two diameters. It is 

of the usual form, and has its broad portion ornamented externally by fine ridges, not 

very closely placed, often wavy, but for the most part parallel with the superior and pos- 

terior borders of the bone. 

Fig. 1 is a restored figure of the entire fish, constructed entirely from a series of 

specimens from Wardie in my private collection. 

Specimens conforming to this type occur in the Calciferous Sandstone series, likewise 

at Burdiehouse and Straiton in Midlothian, at South Queensferry and Dechmont in 

Linlithgowshire, and at Burntisland and Pitcorthy in Fife. The fish from Burdiehouse 

(Pl. VIII, fig. 1), which I described in 1877 as Elonichthys ovatus, is, as I have now no 

doubt, an example of this form with the body shortened up by distortion. To these 

must also be added the specimens from the cannel coals and ironstones of the 

Carboniferous Limestone series of the Forth Basin, which I once thought entitled to be 

considered as a distinct variety, to which I gave the name “ affnis,’’ as the fins seemed 

to be rather smaller and composed of fewer rays. One of these, from Wallyford, near 

Musselburgh, in the British Museum Collection, is represented in Pl. X, fig. 5; and 

similar specimens are, or were, of common occurrence in the Gilmerton Ironstone, in the 

Borough Lee or No. 2 Ironstone, Loanhead, and in the Denhead Ironstone, Fife. 

The only difference between the forms intermedius and striolatus is the greater 

distance in the former of the transverse articulations of the fin-rays—a distinction which 

is, however, not specifically valid, as intermediate conditions in this respect are not 

uncommon, especially in specimens from the Dunnet Shale at Straiton. 

A few large specimens from Straiton (Dunnet Shale), one of which must have 

measured, when entire, nearly one foot in length, show ornate scale markings resembling 

those of ‘* Bucklandi,” wiile the striation of the facial bones is remarkably close. The 

joints of the fin-rays are, however, in the condition of those in the ordinary “ catermedius.” 

c. Variation zemopterus.—This is the “ Amblypterus” nemopterus of Agassiz, founded 

on a specimen from Wardie which belonged to the late Sir Walter C. 'T'revelyan, but is 

now in the British Museum Collection. Pl. XVII, fig. 11, represents the counterpart 

of the same specimen, the details being somewhat more realistically rendered than was 

done by Agassiz’s artist. Other specimens from Wardie and Straiton agreeing essen- 

tially with Agassiz’s type are in the Edinburgh Museum andin my own collection. ‘The 

salient points of this form are the highly acuminate shape of the dorsal and anal fins, 

the comparative fineness of the rays, and the relative distance of their transverse articu- 

lations, which in the front part of the fins are so far apart as to render the joints about 

three times as long as broad. Even in the pectoral (fig. 12) the articulations are 
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unusually distant. The scales are proportionately small in size and delicately ornate, 

but the pattern is essentially that of the general Rodisont type. By Agassiz the rays of 

the dorsal fin are described as being “ tous bifurqués & plusieurs reprises jusque vers leur 

unlieu;” but to my observation the dichotomisation of the longer rays, as is usual in this 

genus, does not commence till towards their terminations. He also describes the surface 

of the scales as being “ orneé de petites rides saillantes, disposées & peu prés comme les 

lignes d’accroissement en losanges concentriques plus ou moins réguliéres et un peu 

obliques, de telle sorte que leurs angles aigus sont tournés vers les angles supérieur- 

antérieur et inférieur-postérieur de chaque écaille,”—a description which is hardly 

correct, as there are no striz which are parallel with the posterior margin of the scale. 

The scales of the original specimen are, however, in a very bad state of preservation, the 

exterior ganoine layer having everywhere disappeared. 

Distinct though the characters of the fin-rays in this form may appear to be, a series 

of specimens in my collection, from the oil shales of Pumpherston, to the west of Edinburgh, 

seem to me to dispose of the claim of zemopterus to the rank of a species, as the fin-rays 

in these examples, though mostly fine, are very variable as regards the length of their 

transverse joints. 

p. Variation fenwiserratus—In 1879 I described as Elonichthys tenuiserratus an 

imperfect fish from the oil shales of West Calder, in Midlothian. ‘The specimen is here 

represented on Pl. XI, fig. 4. The salient points here were the large proportional 

size of the scales, the extreme fineness of the serration of their posterior margins, and the 

great delicacy of their sculpture, which was nevertheless conformable to that in the 

Robisoni type. The facial bones were also closely striated. 

Firmly convinced, as I was at the time, of the validity of “ tenuistriatus”’ as a 

species, the increase of material afterwards convinced me that all the characters mentioned 

shade imperceptibly into those of other variations of Hlonichthys Robisoni, and in 1890 

I accordingly abandoned it as a “* good”’ species. ‘The specimen in question belonged 

to Mr. Thomas Stock, from whom the counterpart was acquired by the Edinburgh 

Museum, 

b. Variation Dunsti.—The name Hlonichthys Dunsii was also given by me in 1879 to 

a fish from the oil shales at Broxburn, West Lothian, in the museum of the New College, 

Edinburgh, and lent to me by the Rev. Professor Duns of that institation ; it is repre- 

sented in Pl. XI, figs. 1—-3. ‘The fish itself (fig. 1) is somewhat deeply fusiform, with 

scales of moderate size and rather large median fins, while in general aspect it resembles 

the form which I had previously designated “ zztermedius.” ‘The points which inainly 

induced me to consider it as a distinct species were the extremely delicate serration of 

the posterior margins of the scales (fig. 2), as in ‘‘ ¢enwiserratus,”’ and more especially 

the fine oblique denticulation of the posterior margins of the joimts of the dorsal and anal 

fin-rays (fig. 3), which are otherwise much as in “ zatermedius.” Though this peculiar 

serration of these fin-rays is, so far as my experience goes, unique in the genus 

10 
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Hlonichthys, 1 own that I long ago ceased to consider it a character of sufficient impor- 

tance to be diagnostic of a species, seeing that in other respects the specimen showing it 

is essentially inseparable from the series of forms which I have felt compelled to associate 

together under Lonichthys Robisoni of Hibbert. Accordingly in 1890 I also reduced 

FE. Dunsii to the rank of a variety. 

5. KLonicHrHys SERRATUS, 7raguair. Plate XII, figs. 5—8. 

ELONICHTHYS SERRATUS, Traguair. Trans. Roy. Soc. Edinb., vol. xxx, 1881, 

p- 22, pl. i, figs. 5—8. 

— — A. S. Woodward. Cat. Foss. Fishes Brit. Mus., pt. ii, 

1891, p. 499. 

Specific Characters.—Attaining a length of four inches and a half; shape elegantly 

fusiform and somewhat slender; scales proportionally small, those of the flank showing 

posteriorly five or six coarse oblique ridges terminating on similarly coarse oblique 

denticulations of the hinder margin, below which are a few finer ridges parallel with the 

convex lower margin of the scale ; fins relatively small; principal rays of pectoral articu- 

lated up to their origins; rays of median fins slender, their joints much longer than 

broad, smooth or only with very scant striation. 

Description.—The largest specimen I have seen is four and a half inches in jength, 

but the general proportions are best seen in the one represented on PI. XII, fig. 4, 

which measures only three and three quarters. 

The cranial roof bones are somewhat coarsely tuberculated, the tubercles tending to 

become elongated and sometimes confluent; while as to the facial bones, so far as their 

outer surfaces can be seen their sculpture seems to consist of somewhat tortuous ridges. 

‘he scales are relatively small; those of the flank (fig. 6) are higher than broad, and have 

the upper margin concave, the lower convex in outline. Passing over the posterior two 

thirds of the exposed surface are five or six coarse oblique ridges, which end on the same 

number of prominent denticulations of the hinder margin, a small space below being 

occupied by several finer ridges parallel with the rounded lower margin. In some speci- 

mens a few delicate striations are also to be seen in front of and among the coarse ridges 

already described. Posteriorly (fig. 7), as the scales become smaller, the ridging and 

striation become less prominent, the ornament becoming reduced to a few longitudinal 

grooves and punctures, which finally disappear near the commencement of the caudal 

fin, the denticulations of the posterior margin becoming likewise fewer in number and 

ultimately lost, the scales on the tail pedicle and caudal body-prolongation being 

altogether smooth, with the exception of one or two punctures here and there. ‘The 

variations in the general shape of the scales on different parts of the body are in accord- 

ance with what is found in other species of the genus. 
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The paired fins are not well seen in any specimen, but it is clear that the principal 

rays of the pectorals are articulated up to their origins; in the ventrals the joints are 

longer than broad, and distinctly striated longitudinally. ‘The rays of the dorsal and anal 

fins are slender, distantly articulated, the joints being smooth (fig. 8), or only showing 

here and there a single longitudinal furrow. The caudal fin is small, deeply bifurcated ; 

the rays of the lower lobe are smooth, with distant articulations, though in the upper 

lobe they become rather closer. 

Observations.—'his species is easily distinguished by its small delicate fins and small 

scales, with their coarsely denticulated hinder margins. ‘The original specimens are in the 

collection of the Geological Survey of Scotland, while the one here figured belongs to a 

series in the Edinburgh Museum of Science and Art. It is also represented in the 

British Museum. 

Geological Position and Locality.—Al\ the specimens known are from the Lower 

Carboniferous rocks (Calciferous Sandstone Series) exposed in the banks of the river 

Esk, near Glencartholm, Dumfriesshire. 

6. ELonicHrHys PULCHERRIMUS, 7raquair. Plate XII, figs. 1—4. 

ELoNICcHTHYS PULCHERRIMUS, Traquair. Trans. Roy. Soe. Edinb., vol. xxx, 1881, 

p. 24, pl. i, figs. 9—12. 

— = A. S. Woodward. Cat. Foss. Fishes Brit. Mus., 

pt. 11, 1891, p. 498. 

Specifie Characters.—Shape deeply fusiform ; pectoral fins with their principal rays 

articulated up to their origins; median fins rather large, their rays being of medium 

coarseness and having their joints rather longer than broad, and distinetly striated ; 

scales relatively small, highly ornate over the whole body, the ornament consisting of 

close delicate but sharply defined ridges which pass transversely on the upper and 

posterior part of the flank scales obliquely across the surface, and end in fine denticu- 

lations of the hinder margin, and on the posterior scales have a tendency to reticulation. 

Description.—Vhe deeply fusiform contour is well shown in the specimen figured on 

Pl. XII, fig. 1, which measures five and a half inches in length by one and three 

quarters in greatest depth just at the commencement of the dorsal fin. These 

proportions are not the result of distortion, as they are much the same in every 

specimen which has been found. 

The bones of the cranial roof are in the type specimen shown to be covered with a 

small close tuberculation, while the facial bones exhibit a ridged ornamentation, the lower 

margin of the maxilla being, however, tuberculated. ‘lhe teeth are, as is usual in this 

genus, conical, sharp, and incurved, and of different sizes, larger and smaller. ‘I'he form 



72 GANOID FISHES OF THE CARBONIFEROUS FORMATION. 

of the opercular bones cannot be seen, but what is visible of the branchiostegal rays 

presents nothing specially noteworthy. 

The paired fins are not shown in the specimen here figured. The base of the 

pectoral is seen in a fragmentary specimen in the collection of the Geological Survey of 

Scotland, from which it is clear that its principal rays were articulated up to their 

origins, and that their joints were shorter than they are broad. Another specimen in 

the Edinburgh Museum Collection shows the left ventral, but not well; from what is 

seen of it, it appears rather small, and with the joints of its rays rather short. The 

dorsal, however, is rather large (fig. 1), and is placed right on the middle of the back; 

in shape it is triangular-acuminate, with the anterior margin gently convex, the posterior 

excavated. Not less than thirty rays are contained in it; they are of medium 

coarseness, dichotomising towards their extremities, and having their joints longer than 

broad, and striated externally (fig. 4). ‘The anal commences just opposite the 

termination of the base of the dorsal, the form of which it repeats; the caudal is 

powerful, deeply cleft, and inequilobate. he fin-fulcra, where visible, are minute. 

The scales are rather small, and over the whole body highly ornate. ‘Their exposed 

area 1s covered with closely placed, delicate, sharply defined ridges, which mostly proceed 

across the scale from before backwards, and end on fine denticulations of the hinder 

margin, On the flank scales (fig. 2), which are slightly higher than broad, the ridges of 

the upper and posterior part of the surface pass somewhat obliquely downwards and 

backwards, while those of the anterior and inferior part run parallel with the lower 

margin in a manner unconformable to the striz above. As we pass backwards (fig. 3) 

all the striae become nearly parallel with the upper and lower margins of the scale, and a 

marked tendency to reticulation is exhibited. ‘The denticulations of the hind margin are 

observable as far back as the tail pedicle, when they disappear; but the ornament of the 

surface is continued on the narrow lozenge-shaped scales of the side of the caudal body- 

prolongation in the form of short grooves and punctures. The large median scales in 

front of the median fins are sculptured with ridges, furrows, and punctures, which mostly 

run in a concentric manner and parallel with their free edges ; the V-scales on the top 

of the caudal body-prolongation are ornamented with furrows passing obliquely over 

their narrow exposed surfaces. 

Observations —Vhis beautiful species, distinguished by its short, deep form and 

elaborate scale ornamentation, was originally described by me in 1877 from a single 

specimen in the collection of the Geological Survey of Scotland, in which, unfortunately, 

all the fins save the dorsal were wanting. These deficiencies being now supplied by 

other specimens subsequently obtained, I find that I was mistaken in attributing to 

LL. pulcherrimus any special affinity to 4. Hyertoni, in which the principal rays of the 

pectoral fin, as also in 4. Arthent and Ff. pectinatus, ave unarticulated for about one third 

of their length. It is more allied to #. Germari, Giebel, and L. caudalis, 'Yraq., from 

the Upper Carboniferous of Wettin and North Staffordshire respectiveiy, but differs from 
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both in having the posterior margin of the body-scales finely denticulated, as well as in 
other matters of detail. 

Geological Position and Locality.—Only known from the Lower Carboniferous rocks 

of Glencartholm, Dumfriesshire. The type specimen is in the collection of the 

Geological Survey of Scotland; the one here figured is in the cabinet of the author, 

7. Etonicutnys Porriocki, Agerfon, Plate XVIII, figs. 4—7. 

AmBiyprerus Portiocki, Lyerton. Quart. Journ. Geol. Soc., vol. vi, p. 2, 

1850. 

EtontcnrHys Porriocki, Traquair. Ibid., vol. xxxiii, p. 553, 1877. 

— ? Porriockt, A. S. Woodward. Cat, Fossil Fishes Brit. Mus., pt. ii, 

1891, p. 499. 

Specific Characters.—Scales striated by tolerably fine oblique ridges ; principal rays 

of pectoral fin articulated up to near their origins. 

Description — Unfortunately very little description can be given of this species, as | 

have only seen a few fragments belonging to the Egerton Collection in the British 

Museum. ‘I'he best of these is represented in Pl. XVIII, fig. 4, and consists of 

little more than the ventral margin, including the pectoral fin in front and the anal 

behind ; a portion of the shoulder-girdle is seen, but there is no head. A typical scale 

(figs. 6 and 7) is quadrate, and having the exposed area sculptured with tolerably 

fine closely set ridges, which pass diagonally across the surface from above downwards 

and backwards, and occasionally bifurcate or are intercalated. The pectoral fin is of 

moderate size, its principal rays being articulated nearly up to their origins; the anal is 

of the usual triangular acuminate form, the joints of its rays being longer than broad 

and finely longitudinally striated. No other fins are visible. Fig. 5 represents a portion 

of a badly preserved head referred to by Sir Philip Egerton in the paper quoted above. 

‘The jaws are here seen to be closely and delicately striated, the arrangement of the 

ridges being similar to that in allied species, e.g. #. Robisonz. Such of the teeth as 

are seen are conical and sharp, but none of any considerable size are exhibited. 

Observations.—The articulation of the principal rays of the pectoral fin up to near 

their origin prevents this species from being mistaken for #. Azthent, and the ridges on 

the scales are also finer, and in all cases oblique in their direction. Lown I do not quite 

understand Sir Philip Egerton’s statement that the scales are ‘“ very thick,’’ and that 

their ridges are “ fewer in number and coarser than in any other Amélypterus,” though 

of course 2, Aztkent was not known at the time he wrote. 

Geological Position and Localities—In the Lower Carboniferous rocks of Maghera 

and Moyheeland in the north of Ireland. The type specimens, including those here 

figured, are in the British Museum. 
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8. ELonicutays MicroLePipotus, Zraguair. Plate XII, figs. 9, 10. 

ELONICHTHYS MICROLEPIDOTUS, Traquair. Geol. Mag. (3), vol. ii, 1886, p. 441. 

= -— Ward. Trans. N. Staffs Inst. Mining Engin., 

vol. x (1890), p. 174, pl. vi, fig. 1. 

— -_— A. S. Woodward. Cat. Foss. Fishes Brit. Mus., 

pt. i, 1891, p. 500. 

Specific Characters—Scales small, marked externally by only a few strong ridges 

passing horizontally, or with only a slight obliquity, across the surface; fins large. 

Description.—I have only seen two specimens of this interesting form, both of which 

were collected by Mr. Ward, and are now in the British Museum. 

‘The length of the more perfect of the two (PI. XII, fig. 9) is 33 inches, but as it is 

broken off immediately behind the anal fin, we may justly estimate the original length 

of the fish about 5 inches. The external markings of the head bones are not well seen, 

except in the case of the lower jaw, which is ornamented by wavy longitudinal branching 

and anastomosing ridges. In this specimen the mouth is wide open, as is also the gill- 

cleft, owing to the drawing forward of the suspensorium ; the opercular bones are rather 

narrow, and beneath them and the mandible about ten of the branchiostegal rays may 

be observed. As to the scales (fig. 10), I know no species of this genus in which they 

are so small in proportion to the size of the fish. Their markings consist only of a few 

strong ridges passing across the scale from front to back, either horizontally or with a 

slight obliquity, and in some cases branching or uniting with each other. I see no 

evidence of any denticulation of the hinder margins of the scales. 

Only the base of the pectoral fin is seen, its rays being rather slender, and J think in 

the front part of the fin articulated up to their origins. ‘Ihe other fins are large, and 

have the form and relative position characteristic of this genus. ‘The rays are very 

numerous, fine, and closely set ; their joints longer than they are broad, and their 

surfaces show traces of fine longitudinal striation. 

Observation.—The relative smallness of the scales, and their peculiar simple, bold 

ornament, distinguish this species from any other with which J am acquainted. 

Geological Position and Locality.—Knowles Ironstone Shale, Longton, Staffordshire. 

The only two specimens as yet known are in the Ward Collection in the British 
Museum. 

9. Exontcutuys Binneyi, Traquair. Plate XVII, figs. 8—10. 

Etonicutuys Binneyi, Traquair. Geol. Mag. (3), vol. v, 1888, p. 251. 

— = A. 8S. Woodward. Cat. Foss. Fishes Brit. Mus., pt. ii, 

1891, p. 499. 

= — Wellburn. Proce. Yorks. Geol. and Polyt. Soe., vol. xiii, 

p. 427, pl. lxii, figs. 1, 2. 
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Specific Characters—Attaining a length of probably five inches. Scales pro- 
portionally large, those of the flank conspicuously higher than broad; ornament 
consisting of striz, some of which form a band close to and parallel with the anterior 
margin, behind which they run in an antero-posterior direction, not parallel with each 
other, but tending to converge into groups, and ending on denticulations of the hinder 
margin. Fins comparatively large. 

Description.—No really complete specimens of this very pretty species have as yet 
been found, and consequently our knowledge of it, as in the case of FZ. microlepidotus, is 
still imperfect. ‘l'he following description is founded on two specimens which belonged 
to the late Mr. Edward Binney, of Manchester, and are now in the Woodwardian 
Museum, Cambridge. One of these is represented in Pl. XVII, fig. 8, and measures 
3g inches in length by % inch in depth at the origin of the dorsal fin; the other is 
slightly larger, its length being 3% inches and its greatest depth +4 inch. In both the 
fish is cut off at the commencement of the tail peclicle, as is also the case in a specimen 
figured by Mr. Wellburn, in which, however, the body seems of somewhat deeper 
proportions. ‘I'he scales are over most of the body higher than broad, but behind the 
dorsal fin they become more equilateral and obliquely rhomboidal. ‘lhe anterior covered 

area is rather narrow; the sculpture of the exposed part is peculiar, and different from 

that in any other Carboniferous fish with which I am acquainted. ‘l'aking one of the 

flank scales (fig. 9), its external glittering surface is ornamented first by a narrow band 

of striz running parallel with the anterior margin, while behind these and over the 

greater part of the surface the sculpture consists of delicate wavy, branching ridges, 

passing in an antero-posterior direction, and ending on denticulations of the hinder 

margin; on the anterior scales it must also be noticed that these ridges and furrows do 

not run parallel with each other, but, as is well shown in fig. 9, tend to converge in two 

or three groups. ‘Lhis ornament becomes less marked in the scales behind the dorsal fin, 

the vertical strize disappearing, and only a few punctures and irregular horizontal furrows 

remaining, as seen in fig. 10; the denticulation of the posterior margin is, however, 

preserved as far as the tail pedicle. 

Neither of the two original specimens shows the pectoral fin ; it is partly exhibited in 

the example figured by Mr. Wellburn, who states, however, that the character of the 

rays is “too imperfect for description.” The ventral is well preserved in the specimen 

represented in Pl. XVII, fig. 8; it is pretty large, and acuminate in shape. ‘lhe dorsa! 

fin is opposite the interval between the ventral and anal; both dorsal and anal are triangu- 

lar-acuminate in form, with delicate rays, which at first are somewhat distantly articulated, 

the joints being ornamented by one or two longitudinal sulci. ‘The caudal is wanting 

in all the specimens known, 

Observations.—The form of the scales and the shape and position of the ventral, 

dorsal, and anal fins induced me to class this little fish as an Alonichthys, though 

unfortunately the character of the dentition is unknown, the condition of the rays of the 
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pectoral fin uncertain, and the bones of the head are as yet undescribed. As a member 

of the genus it is especially distinguished by its peculiar scale-ornament. 

Geological Position and Localities —The original specimens, now in the Woodwardian 

Museum, Cambridge, are from the Dalemoor Rake Ironstone, Stanton, Derbyshire ; 

the one referred to above as having been described and figured by Mr. E. D. Wellburn, 

of Sowerby Bridge, was obtained by him from the “ Forty Yards Mine” at Little- 

borough, Yorkshire. In both cases the horizon is that of the Lower Coal-measures. 

10. ELonicnrnys MuLristriatus, Zraguair. Plate XVIII, figs. 8—11. 

ELONICHTHYS MULTISTRIATUS, Traquair. Proc. Roy. Soc. Edinb., 1890, p. 396, 

— -- A. S. Woodward. Cat. Foss. Fishes Brit. Mus., 

1891, p. 500. 

Specific Characters.—Scales not serrated posteriorly ; exposed area covered with fine, 

very oblique branching and intercalating ridges; flank scales considerably higher than 

broad, nearly rectangular in shape; articular spine and socket well developed; keel on 

under surface feeble or obsolete ; fin-rays striated. 

Description.—Only fragmentary remains of this interesting species have as yet been 

found, the nearest approach to a complete fish being the specimen represented on 

Pl. XVIII, fig. 8, reduced to five sevenths of the natural size, as the original measures 

nine inches in length. It is, however, perfectly clear from the want of the greater part 

of the head, the disproportionate size of the caudal extremity, the irregularity of the 

ventral margin, and the state of complete jumbling up of the scales, that we have here to 

do with a considerable amount of distortion, and that the fish must have been larger 

when in life. ‘I'wo other fragments, both distorted by shortening up, are in my 

collection, one showing the anterior, the other the posterior part of the body, and both 

seem to have belonged to larger individuals than the one figured. ‘There are also three 

pieces of ironstone showing disjointed scales. 

Nothing whatever can be made out regarding the osteology of the head in any of 

the specimens with scales or fins 2 situ, but associated with disjoimted scales which are 

identifiable as belonging to the same species is a maxilla, and the impression of the 

inner surface of the dentary bone of a mandible, both of which are typically paleeoniscoid 

in form, ‘lhe former is represented in P]. XVIII, fig. 9, natural size, and shows traces 

of striations running parallel with the upper and posterior borders, as is frequent in the 

genus Hlonichthys, the sculpture being better preserved along the anterior part of the 

dentary margin, where the stria tend to become contorted and irregular. This margin 

of the maxilla is set with conical incurved teeth, the points of which are covered up in 

the excessively nard ironstone matrix. 
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Returning now to fig. 8, the pectoral fin seems here to be relatively of enormous 

size,—passing, indeed, beyond the origin of the ventral, although it is clear that the 

anterior part of the fin is not preserved. Distortion is probably the cause of the 

approximation of these two fins. ‘The pectoral rays here seen are slender, and 

dichotomise to an extreme degree of fineness ; but in one of the other fragments in which 

the anterior rays are exhibited, these are stout and obliquely striated, but it is not clear 

how far they are articulated. Only a portion of the ventral is shown in fig. 8, but 

what we see of it leads us to believe that it was long-based and many-rayed,—such of 

the rays as are seen being proportionally fine, tolerably closely jointed, and longitudinally 

striated, though in the other fragment above referred to, and in which a portion of this 

fin is also seen, the striae on its rays are oblique. ‘The dorsal, as shown in our figure, 

has the usual triangular-acuminate shape, but its rays are too badly preserved for special 

description. ‘Traces of the origin of the anal are seen between the ventral and the 

caudal ; the upper lobe of the latter is preserved nearly to its termination, but the lower 

is cut off at the place of bifurcation. All the rays seen are moderately closely jointed, 

longitudinally striated externally, and minutely dichotomised. 

The form of the scales is somewhat peculiar. On the flank (figs. 10, 11) they are. 

almost rectangular, and considerably higher than broad; the covered area is narrow, 

while the exposed part is covered with fine, somewhat wavy ridges, occasionally 

bifurcating and intercalated, and having a very oblique downward and backward direc- 

tion; in some of the more anterior scales this obliquity is very strongly marked. ‘There 

are no denticulations on the hinder margin. ‘The articular spine is well developed, as is also 

the socket on the under surface of the scale, but the keel is feeble or obsolete. The scales 

towards the tail and the dorsal and ventral margins appear, as usual, Jower in contour. 

Observations.—When I saw the first found specimen of this fish the form and 

manner of ornament of the scales strongly suggested Platysomid affinities; but the 

subsequent discovery of the maxilla and impression of the mandible associated with 

these scales on the same slab clearly showed that we had to deal with a member of the 

Paleoniscide. Then came the specimen here figured, in which the arrangement of the 

fins is shown, and whose general resemblance to Elonichthys is so great that I prefer to 

include it in the genus, unless a new one is to be instituted for its reception, 

Geological Position and Localities.—From the Gilmerton Ironstone at Venturefair 

Pit, Gilmerton, and from the Borough Lee Ironstone, Loanhead, near Edinburgh,—both 

seams being in the Carboniferous Limestone Series of Midlothian. Also from Broad- 

stone, Beith, in the Carboniferous Limestone Series of Ayrshire, collected by the late 

Mr. Robert Craig. 

11. Exonicnruys Arrkent, Zraguair, Plates XVI, XVII, figs. 1—7. 

EnontcutnHys AIrKENI, Zraqguair. Geol. Mag. (3), vol. ii, 1886, p. 440. 

ll 
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Etontcatuys AITKENI, Ward. Trans. N. Staffs Inst. Mining Engin., 1890, 

p. 174, pl. vi, figs. 9—12. 

= — A. S. Woodward. Cat. Foss. Fishes Brit. Mus., pt. ii, 

1891, p. 490. 

—_ — Wellburn. Proc. Yorks. Geol. and Polyt. Soe., vol. xiii, 

1898, p. 398; ibid., p. 426, pl. Ixii, tig. 5. 

Specific Characters.—Length 6 to 7 inches. Scales of moderate size, ornamented 

by strongly marked ridges, which on the anterior flank scales run diagonally over the 

surface from above downwards and backwards, but over the greater part of the body are 

parallel or nearly so with the upper and lower margins of the scale; posterior border 

denticulated. Principal rays of pectoral fin unarticulated for about one third of their 

length; rays of median fins delicate, distantly articulated, smooth, or it may be with 

only one feebly marked longitudinal furrow. 

Description.—The shape is fusiform and moderately deep. ‘The cranial roof bones 

are sculptured with undulating ridges, passing at times into elongated tubercles. ‘The 

mandible (Pl. XVII, fig. 5) is sculptured externally with slightly wavy longitudinal 

ridges, which run tolerably parallel with the upper and lower margins of the jaw, but the 

dentary margin is finely tuberculated. ‘The maxilla (fig. 4) is of the usual form; its 

dentary margin is also tuberculated, while the rest of the surface is covered by 

undulating ridges disposed in a manner more or less parallel with the upper and 

posterior margins of the broad portion forming the mass of the bone, but passing 

longitudinally along the narrow portion in front. In both jaws the teeth are conical, 

strong and sharp, and of two sizes, larger and smaller. The operculum is ornamented 

with ridges which pass obliquely over the surface from above downwards and back- 

wards, while those on the suboperculum are more transverse in their direction. 

The scales are of moderate size. ‘Those of the flank are higher than broad, but 

conforming to the general rule they become more oblique and equilateral posteriorly, and 

towards the dorsal and ventral margins they become rather lower than they are broad. 

Their ornament consists of sharp, strongly marked ridges, occasionally bifurcating or 

intercalated, which in the case of the flank scales (fig. 2) run rather diagonally over the 

surface from above downwards and backwards, but over the greater part of the body are 

parallel with the upper and lower margins (fig. 3); and seldom does any greater 

obliquity of the ridges on the anterior and lower part of the scale give any indication of 

the diagonal division of the pattern which is so common in striated scales of the family 

Paleoniscide. Posteriorly a peculiar and highly ornamental character is given to the 

squamation by the fact that the lowermost ridge (see fig. 3), uniting or not with the one 

next above it, is of unusual breadth, and stands prominently out. On the V-shaped 

ridge-scales of the caudal body-prolongation the ornament becomes speedily obsolete, and 

the small lozenge-shaped lateral scales are at most marked by one or two slight 

longitudinal furrows. 
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The length of the pectorai fin (Pl. XVI, fig. 2) is about two thirds that of the head ; 

its principal rays are unarticulated for about one third of their length. ‘The ventrals are 

badly preserved in the specimens which I have seen, but their position seems to have 

been halfway between the pectorals and the anal. The dorsal, well shown in the 

same figure, is situated opposite the interval between the ventrals and the anal; both 

dorsal and anal fins are pretty large, and of the usual triangular-acuminate shape; their 

rays are delicate and slender, distantly articulated and smooth, save that now and then 

a single longitudinal furrow is seen, especially just before bifurcation sets in. ‘The 

caudal is completely preserved in the specimen depicted in Pl. XVI, fig. 1; it is large 

and deeply cleft ; the articulations of the rays of the lower lobe are a little closer than 

those of the dorsal; in the upper lobe the joints become so short as to look nearly 

square-shaped. 

Observations.—This exceedingly fine species was described by myself in 1886, and 

named after the late Mr. John Aitken, of Bacup, Lancashire, to whose collection the 

beautiful specimen represented in PI. XVI, fig. 1, belonged. I had, however, previously 

recognised the fish as new from specimens from Burnley belonging to Mr. George Wild, 

of Ashton-under-Lyne, and with which I also identified specimens from Stanton in Derby- 

shire in the British Museum, in the Museum of Practical Geology, and in the collection 

of the late Mr. E. W. Binney. On these specimens, all from the Lower Coal Measures 

of Lancashire and Derbyshire, the above description has been founded, but there is one 

in the British Museum collection from the Culm” of Instow, Devonshire, referred by 

Dr. Smith Woodward in his “ Catalogue” to the same species, and which deserves a 

few special remarks. ‘l'his specimen is represented in Pl. XVII, fig. 7, and is an 

extremely sharp impression of the head and anterior part of the body, showing with the 

greatest distinctness the opercular bones, the orbit and suborbitals, the maxilla and 

mandible, the branchiostegal rays, the infra-clavicular plates, and portions of both 

pectoral fins, as well as the anterior scales of the flank and belly. The ornament of the 

scales resembles closely that of the typical 2. Azthenz, but it is to be noted that the 

striz on the mandible, instead of proceeding more or less horizontally as in fig. 5, pass 

obliquely from below upwards and forwards towards the dentary margin ; further, that 

the maxilla is differently shaped from that represented im fig. 4, being lower and 

narrower, and having the posterior margin more oblique and not angulated in the 

middle. There is therefore some presumption that we have here to deal with a different 

species, but after my experience as regards the variability of 2. Rodbisoni, I think it 

safer to defer for the present any decision on this question. 

In the Edinburgh Museum there are two specimens from the roof-shale of the 

“Four Foot” coal (Upper Carboniferous) at Niddrie, near Edinburgh, which I refer to 

this species. One consists only of a few dislocated bones and scales; the other is a 

pretty entire fish, five inches in length, but having the scales much broken and jumbled 

up, so that their markings are not very well seen. So far, however, as their sculpture 
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is visible, the posterior scales seem to differ slightly from those of the typical English 

specimens, in the ridges having a somewhat greater tendency to bifurcation and 

intercalation. Detached maxillz occurring in the same bed agree in form and sculpture 

with that represented in Pl. XVII, fig. 4. 

Geological Position and Localities.—A fish of the lower part of the Upper Carbo- 

niferous formation, unless the “Culm” at Instow, Devonshire, from which the 

doubtful specimen referred to above was derived, belongs to a still lower horizon. 

Millstone Grit Shales, Danebridge (Mr. J. Ward). Lower Coal Measures, Cliviger 

and Burnley, Lancashire; Halifax and Littleborough, Yorkshire (Wellburn) ; Cheadle 

Coal-field, Staffordshire ; Dalemoor Rake Ironstone, Stanton, Derbyshire; “ our Foot ”” 

Coal, Niddrie, near Edinburgh. Also in the Coal Measures at Crosshouse, Kilmarnock 

(collection of Mr. Robert Dunlop). 

12. Exonicntrys Kerrtont, Hgerton, sp. Plate XVIII, figs. 1—3. 

Pat#oniscus Ecrertoni, Agassiz. Poiss. Foss., vol. ii, pt. 1, 1844, p. 302 (name 

only). 

_ — Egerton. Quart. Journ. Geol. Soc., vol. vi, 1850, p. 5, pl. i, 

fig. 2,and Dec. Geol. Surv., vi, 2, 1852, pl. i. 

— — Hancock and Atthey. Ann.and Mag. Nat. Hist. (4), 

vol. i, 1868, p. 358, pl. xv, 

figs. 3—5; pl. xvi, figs. 1, 2. 

Etonicutuys EGertont, Traquair. Quart. Journ. Geol. Soc., vol. xxiii, 1877, p. 553, 

and present work, p. 22, pl. ii, fig. 8, 1877. 

— Ward. Trans. N. Staff. Inst. Mining Engin., vol. x, 

1890, p. 171, pl. iv, figs. 1, 2. 

_ —_ A. S. Woodward. Cat. Foss. Fishes Brit. Mus., pt. ii, 

1891, pp. 494, 495. 

Specific Characters.—Attaining a length of four inches; scales of moderate size, 

nearly equilateral on the flank, highly ornate all over the fish, the ornament consisting 

of very fine, yet sharp, closely set ridges, which frequently bifurcate, or are intercalated, 

and are only slightly oblique on the anterior scales, though more so on those behind. 

Paired fins rather small; dorsal and anal moderate ; caudal large; anterior rays of 

pectoral fins articulated for about a third of their length; joints of median fins longer 

than they are broad, relatively coarse, and striated. Laniary teeth stout in pro- 

portion to the small size of the fish. 

Description.—The shape of this very pretty little fish is elegantly fusiform, the 

length of the head, which is equal to the greatest depth of the body, being contained 

rather more than four times in the total. ‘he cranial roof bones are minutely 

tuberculated, but I have not succeeded in obtaining a good view of the sculpture of 
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those of the face, though the mandible is certainly longitudinally striated ; a ridged 

ornament characterises also the maxilla, as figured by Messrs. Hancock and Atthey 

(op. cit., pl. xv, fig. 4), but the dental margin is tuberculated. More than a dozen 

lamiary teeth can usually be counted, the largest attaining a length of 345 inch, while, more 

externally placed, are numerous teeth of a smaller size, all having the same conical sharp 

and somewhat incurved form, with enamel cap on the tip. Similar teeth are found on 

the dentary element of the mandible. Many specimens show that the branchial arches 

were very well ossified; one of them, now in the British Museum (Ward Coll.), is 

figured on Pl. II, fig. 8, of the present work. 

The scales are relatively of moderate size, nearly equilateral on the flank, and 

showing the usual variations of size and shape on different parts of the body. The 

exposed area is sculptured with very fine sharp, closely set ridges, which pass across 

the surface from before backwards, ending on delicate denticulations of the hinder 

border ; their direction is only very slightly oblique on the flank scales, though more so 

on those further back, and they also frequently bifurcate or are intercalated. ‘This 

highly ornate sculpture persists all over the body, and it is likewise to be noted that the 

large pre-anal scale is not concentrically striated, its ridges being more or less parallel 

with the median keel-like elevation. 

The paired fins appear rather small; the five or six anterior rays of the pectoral are 

unarticulated for about a third of their length. ‘The dorsal fin commences opposite the 

middle of the interval between the ventrals and the anal; both of these fins are rather 

moderate in size, triangular-acuminate in form, and with the posterior border concavely 

excavated. ‘Their rays are proportionally rather coarse, their joints considerably longer 

than broad in the front of the fin, but not so much so behind; their surfaces are striated 

with fine ridges, which are sometimes longitudinal, sometimes oblique. The caudal is 

large, deeply cleft and inequilobate. As is commonly the case in this genus, the rays of 

the lower lobe have their articulations more distinct, and their surfaces more smooth 

than those of the upper, in which the joints are shorter, and are striated just as in the 

case of the dorsal and anal fins. 

Observations —“ Paleoniscus” Hyertoni was originally named, but not described, by 

Agassiz from isolated scales discovered in the coal shale at Silverdale, Statfordshire, by 

Sir Philip Grey-Egerton, by whom a small specimen from the same locality was 

subsequently described and figured in the Sixth Decade of the Geological Survey. ‘The 

mandible, maxilla, and teeth were in 1868 figured by Hancock and Atthey, from 

specimens occurring in the Newcastle coal-field, and those two authors also pointed out 

the correspondence between the microscopic structure of the teeth and those from the 

same coal-field named Ganacrodus hastula by Sir Richard Owen,’ the same type of 

structure having been long previously figured by Agassiz in the Permian genus 

1 “ On the Dental Characters of Genera and Species, chiefly of Fishes from the Low Main Seam 

and Shales of Coal, Northumberland,” ‘ Trans. Odont. Soc. Great Britain,’ vol. v, 1867, p. 349, pl. vi. 
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> Pygopterus. There can be no doubt that ‘Ganacrodus”’ was founded upon the detached 

teeth of some paleoniscid fish, but the size given by Owen indicates a larger species 

than Hlonichthys Egertoni. A mandible and maxilla evidently belonging to #. Hyertont 

were figured in 1874 under the designation ‘“‘ Palgoniscus” by Mr. W. J. Barkas,’ who 

also gave a description, with drawings of the microscopic structure of the teeth. 

In 1877 I transferred the species to Giebel’s genus H/onichthys, and in 1890 an 

exceedingly perfect specimen from the North Staffordshire coal-field, now in the British 

Museum, was figured by Mr. Ward from a drawing by myself and my wife, here 

reproduced. 

Geological Position and Localities. —An Upper Carboniferous fish, being unknown 

below the Millstone Grit. ‘The original specimens, as mentioned above, are from Silverdale 

in Staffordshire, but it is especially abundant in the shale overlying the ‘“ Deep Mine” 

ironstone at Longton and Fenton in the same county, from which bed many beautiful 

entire specimens collected by Mr. Ward are in the British Museum, London, and in 

the Museum of Science and Art, Edinburgh. Mr. Ward also mentions its occurrence in 

the shale above the Woodhead coal, Cheadle coal-field. Detached scales from the Lower 

Coal Measures of Halifax and Littleborough in Yorkshire are referred, with a query, to 

this species by Mr. E. D. Wellburn. Going further north, it is found in the richly 

- fish-bearing roof-shale of the “low main” coal seam at Newsham, near Newcastle-on- 

Tyne, its occurrence there having been first noted by Messrs. Hancock and Atthey. It 

has also been obtained in the Coal Measures at Carluke, Lanarkshire (Rankine Collec- 

tion, Hunterian Museum, Glasgow). 

13. ELonicurnys prctinarus, Zraguair. Plates XIII, XIV, figs. 1—3. 

Eonicutuys (?) prctinatus, Zraquair. Proc. Roy. Soc. Edinb., vol. ix, 1877, 

p- 430. 

ELonicurHys PEcTINATUS, Traquair. Proc. Roy. Phys. Soc. Edinb., vol. v, 

1880, p. 121. Geol. Mag. (2), 

vol. ix, 1882, p. 545. Trans. Edinb. 

Geol. Soc., vol. v, 1887, p. 315. 

Proc. Geologists’ Assoc., vol. xv, 

1897, p. 144. 

_ — A. S. Woodward. Cat. Foss. Fishes Brit. Mus., 

pt. ii, p. 144. 

Specific Characters.—A large species, which probably attained a length of nearly 
three feet. Exposed surface of body-scales sculptured with oblique, subparallel, 
prominent ridges occasionally branching and intercalated, and terminating behind in 
denticulations of the posterior margin; under surface showing a narrow area along the 

1 “Monthly Rev. Dent. Surgery,’ vol. iii, No. 6, 1874, figs. lix—Ixiv. 
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posterior edge, which is crossed by short oblique grooves, which terminate between the 

marginal denticulations. Head bones sculptured externally, both with granular tubercles 

and contorted ridges, which frequently have their sides again delicately striated ; 

opercular plate long, narrow, and rather pointed below ; laniary teeth strong and conical. 

Principal rays of the pectoral fin unarticulated for about a third of their length ; anal fin 

with a rather elongated base, and becoming fringe-like posteriorly ; fin-rays striated. 

Description —Although no perfect specimen of this large fish has as yet been 

found, its general proportions are pretty well shown in the specimen represented in 

Pl. XIII, fig. 1, reduced one seventh, in which unfortunately the greater part of the 

head and the whole of the caudal fin are wanting. : 

The inner surface of the cranial roof-bones is seen in Pl, XIV, fig. 1, though in 

many places the bone has splintered off, showing the imprint of the external sculpture. 

Noteworthy are here the longitudinal right and left elevated lines which indicate the 

course of the main sensory or ‘‘ slime” canals of the top of the head as they traverse the 

parietal bones (p.) and the frontals (7). ‘lhen between the posterior margin of the 

cranial shield and the post-temporal element of the shoulder-girdle (.¢.) we obtain a 

good view of the supra-temporal chain of ossicles (s.f.) so seldom seen in a paleoniscid 

head. Of these three are shown, namely, two belonging to the left, and one, the upper 

in the figure, belonging to the right side of the head; while traversing all these three 

we observe an elevated line showing the course of the supra-temporal slime canal, which 

here, as in the salmon and many other fishes, forms a transverse commissure between 

the right and left main canals. 

Frq@. 1.—Elonichthys pectinatus, Traquair; head and shoulder-girdle, restored. ag. angular; br. 
branchiostegal rays; el. clavicle; d. dentary; 7.cl. infraclavicle ; ma. maxilla; 2. narial opening; op. 
operculum ; ov. orbit; p.op. preoperculum; p.f. post-temporal; s.cl. supraclavicle; s.0, suborbitals ; 
s.op. suboperculum ; s.¢. supratemporals; x.y. supplementary plates. 

‘The suspensorium is very oblique, and in consequence the operculum (op.) assumes 

a more than usually slanting position on the side of the head ; it is long, narrow, and 

assumes a somewhat pointed contour at its lower extremity. Between its anterior 

margin and the posterior-superior margin of the preoperculum are two accessory pieces, 

of which the upper (2, Text fig. 1) is very narrow, and lies over the upper part of the 
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hyomandibular; while the lower (y) is of a triangular shape, and fills up the gap 

between the operculum, preoperculum, and suboperculum." The suboperculum (s.0p.) 

is of the usual quadrate form, and the preoperculum has likewise the typical palzeoniscid 

configuration, except that in accordance with the great length of the maxilla its upper 

part is also rather longer than usual. The orbit is situated much in front, but none 

of the specimens that I have seen give a clear view of the number and arrangement of 

the circumorbital bones. 

The maxilla (mz.) is a conspicuous bone of the shape characteristic of the genus, 

but its posterior broad part is rather longer than usual owing to the great extension 

backwards of the gape. ‘This part of the bone is shown in Pl. XIII, fig. 3, the narrow 

suborbital extension being here broken off; most of the bone has flaked away, leaving 

behind merely an impression of the inner surface, but what remains shows the charac- 

teristic tubercular ornament to be presently alluded to. Along the inferior margin are 

seen numerous small sharp conical teeth, and also the proximal parts of some larger 

ones, whose points are buried in the hard ironstone matrix. 

Covered by the maxilla externally is the palatoquadrate apparatus, the aboral 

surface of which forms a longitudinal groove curving downwards at its posterior 

extremity, and which must have been occupied by the levator muscle of the lower jaw. 

It is in this species of an unusually long and narrow form, and seems principally 

composed of one large elongated palatopterygoid bone; but though other elements are 

also clearly present they cannot be defined. One remarkable thing is that between this 

bone and the anterior part of the maxilla there seems to have existed a narrow chain of 

ossicles, four of which (@.) are seen in impression in the fragment represented in 

Pl. XIV, fig. 2, where pé. is the anterior part of the palatopterygoid bone (also 

seen in impression), and d. the dentary of the mandible. I can, however, see no 

distinct evidence of sutures marking off these ossicles in other specimens of the bony 

palate, in which the pieces in question are probably already fused by anchylosis with each 

other and with the adjoining palatopterygoid bone. ‘These ossicles probably supported 

laniary teeth like those similarly placed on ossicles along the outer edge of the palate in 

the Rhizodont genus Lusthenopteron.’ 

Pl. XIII, fig. 6, represents, natural size, a large mandible which measures four 

and three quarter inches in length, and one inch in depth just behind the middle. 

Most of the external bone has adhered to the counterpart, leaving an impression behind, 

but sume of the outer surface of the dentary element remains, showing the ornament of 

contorted ridges already referred to. ‘The bone of the angular element is gone, but the 

articular is very distinctly seen, as is likewise the notch (ar.) for the articulation with the 

1 These two small plates, which are of common occurrence in the heads of Paleoniscide, are 

represented in the figure of the facial bones of Elonichthys (Cosmoptychius) striatus (P}. III, fig. 8), 

the upper narrow one being left without name, while the lower one is designated “ swboperculum.” 

2 RK. H. Traquair, ‘Geol. Mag.’ (3), vol. x, 1898, p. 266. 
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quadrate. ‘This specimen shows some of the outer row of teeth, minute in size com- 

pared with the large laniaries, which occupy a more internal position on the edge of the 

dentary bone. One of these is seen in this figure, which, were it perfect, would measure 

half an inch in length, while some of those of the outer row attain no greater length 

than one sixteenth. ‘The laniaries are, however, better shown in fig. 7, which represents 

an entire deutary bone seen from the internal aspect, with six of the inner series of large 

teeth in a continuous row along its upper margin, the largest of these being one quarier 

of an inch in length. Again, in fig. 8 we have a portion of a dentary bone showing 

both large and small teeth, the former, however, not attaining the great proportional size 

of those in the two previous examples. ‘These teeth are stout, conical, enamel-capped, 

and incurved. 

The external bones and plates of the head are sculptured with a close tuberculation, 

the tubercles passing at places into contorted ridges (PI. XIII, figs. 3, 4), and it is to be 

noted that the latter form of ornament is prevalent on the dentary of the lower jaw 

(fig. 6). These tubercles and ridges are frequently marked again on their side by 

delicate strize, which converge towards their summits as seen in fig. 5. 

There is nothing special to note regarding the bones of the shoulder girdle. ‘The 

left supra-clavicular (s. c/.) and both right and left post-temporals (p.f.) are seen from the 

inner surface in Pl. XIV, fig. 1, and the clavicle and infra-clavicle, as seen in other 

specimens, are of the shape common to the genus, and are ornamented by coarse 

contorted ridges. 

The pectoral fin is of the usual acuminate form; unfortunately in the specimen 

represented in Pl. XIV, fig. 3, the anterior rays are truncated by the edge of the 

stone. ‘This specimen was, however, chosen for figuring, as it shows very clearly the 

want of transverse articulations in the anterior rays for about a third of their length— 

a fact corroborated by all other specimens in which this fin is preserved. 

In the specimen represented on Pl. XIII, fig. 1, a good part of the left ventral is 

seen; apparently it was long-based, like that of 2. striatus, and the same specimen 

shows the form of the dorsal and anal exceedingly well. ‘The former commences opposite 

the middle of the interval between the ventrals and the anal, and is of large size, 

triangular, high and sharply acuminated in front, and is composed of very numerous rays. 

The anal is conformed anteriorly like the dorsal, though smaller; its posterior part is, 

however, prolonged backwards for some distance in a fringe-like manner, so that its base 

is about twice as long as its longest anterior rays. In this manner the anal fin of 

Li. pectinatus differs from that of any other species referable to this genus, and comes to 

resemble that of Pygopterus. 

Fig. 2 on the same plate represents a detached caudal fin, diminished by one 

fourth, the extremities of both lobes being unfortunately broken off. It is strongly 

heterocercal, deeply cleft, and inequilobate. 

All the fin-rays, with the exception of the proximal thirds of those of the anterior 

12 
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part of the pectoral, are transversely articulated, the Joints being usually longer than 

they are broad, though in some cases they are shorter. ‘Their exposed ganoid surfaces 

are beautifully ornamented with ridges and furrows, which in some cases are parallel 

with their margins, in others slightly oblique ; while, as usual, small, closely-set fulcra 

are visible along the anterior margins of the fins, 

As seen in Pl. XIII, fig. 1, the sca/es are moderate in size compared with the bulk 

of the fish. A flank scale from another specimen (the original type) is shown in fig. 9, 

magnified three diameters, and displays a rhombic form, slightly higher than broad, the 

anterior superior angle passing up in a sharp point, the articular peg being very 

prominent, and the anterior covered area very narrow. ‘The exposed area, therefore, 

occupies nearly the entire outer surface, and is brilliantly ganoid and sculptured all over 

by prominent, clearly cut, slightly wavy, subparallel ridges, which occasionally bifureate 

or are intercalated, and whose direction is obliquely downwards and backwards, ending 

on distinct denticulations of the hinder margin, Fig. 10 shows the under surface of a 

similar scale magnified to the same extent, and upon it there will be observed at the 

lower margin a well-marked socket for the articular peg of the scale below, the vertical 

keel being, however, rather feeble ; then along the posterior margin is seen a narrow 

area crossed by short oblique grooves, which end between the denticulations of the 

posterior margin and produce the pectinated appearance which gave occasion for the 

specific name of the fish. In fig. 11 we have a scale from a position further back and 

similarly magnified, and it will be seen that it follows the general rule in this family in 

being more equilateral and more oblique; while fig. 12 shows the under surfaces of 

two such scales, one of which is considerably lower than it is broad, wants the articular 

peg, and probably came from near the ventral margin, its apposition with the other 

being only accidental. In fact, the scales of 4. pectinatus seem to conform to the 

general rule in this family as to difference of form on different parts of the body. 

Observations.—The first specimen of this species which came under my observation 

consisted of a slab with dislocated scales, which, on account of their configuration, I 

referred to Honichthys, though at first with a query; the subsequent discovery of the 

general form of the fish along with other details of its structure led me then to with- 

draw the query, and to consider that the most appropriate place for it was indeed in this 

genus. As to its specific characters it cannot possibly be confounded with any other 

known form, but against the generic position to which I have assigned it might be 

adduced the extended base of the anal fin, which is not found in any other species of 

Elonichthys. In this character it resembles the ‘Triassic Gyrolepis, and to some extent 

the Permian Pygopterus. In Gyrolepis, however, the pectoral fins have most of their 

rays unarticulated till towards their terminations, the operculum, though long, is 

differently shaped, the overlapped area of the scales is broader, and according to Dames 

the two infra-clavicular plates are fused in the middle line.’ In Pygopterus the pectoral 

1 Dames, ‘Die Ganoiden des deutschen Muschelkalks,’’ in Dames’ and Kayser’s ‘ Paleonto- 
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fin has its rays conformed in a manner similar to those in Gyrolepis, and the origin of 

the dorsal fin is nearly opposite the commencement of the anal. 

The scales of F. pectinatus bear some resemblance in their external sculpture to 

those of Acrolepis Hoplinsi, M‘Coy (Gyrolepis Rankinei, Agassiz), but are at once 

distinguishable by their comparative thinness, the narrowness of their covered area, their 

posterior serrations, and the pectinated appearance of the posterior margin when seen 

from the internal aspect. 

Judging from its size, its wide gape, and its formidable teeth, this magnificent 

palzoniscid must have been a veritable tyrant among its smaller contemporaries, and 

had it been known to Agassiz or Egerton it would certainly have been classed as a 

* Sauroid.” 
Geological Position and Localities —Only from the Lower Carboniferous rocks of 

Scotland, and as yet principally obtained from those of the Forth Basin. ‘The original 

specinen was obtained from the Gilmerton Ironstone, near the base of the Carboniferous 

Limestone Series of Midlothian, but subsequent collecting has extended our knowledge 

of its geological range both downwards into the Oil Shale series and upwards into the 

Upper Limestone Group. ‘The horizons and localities in which it has occurred in the 

east of Scotland are in ascending order as follows: 

Oil Shale Group :—In Ironstone nodules in the roof of the Dunnet Shale at Straiton, 

near Edinburgh ; also at West Calder, and Oakbank, near Midcalder ; Ardross, Fifeshire. 

Lower Limestone Group :—Gilmerton Ironstone, Gilmerton, near Edinburgh. 

Edge Coal Group :—Borough Lee Ironstone, Loanhead, near Edinburgh ; Denhead 

Ironstone, Denhead, Fifeshire. 

-Upper Limestone Group :—Levenseat Limestone shale, Levenseat, Midlothian ; 

South Parrot Coal Shale, Niddrie, near Edinburgh. 

In the west of Scotland I only know of its occurrence in the Crossbasket Ironstone, 

East Kilbride, a specimen showing disjointed bones and scales of this species being in 

the Coutts Collection in the Edinburgh Museum, and labelled as from this locality, 

logische Abhandlungen,’ vol. 11, pt. 2, Berlin, 1888. It is true that in 1877 (see p. 12 of the present 

work, and ‘ Quart. Journ. Geol. Soc.,’ vol. xxxiii, pp. 567—571) I proposed to cancel Agassiz’s genus 

Gyrolepis on account of the difficulty of defining a genus in the fragmentary Triassic remains 

ordinarily referred to it, and which had been the subject of much difference of opinion among 

Continental palwontologists. Since that time, however, the late Prof. Dames, in the above-quoted 

memoir, has shown that the genus is perfectly tenable, at least, for certain Triassic forms, including 

the typical G. Alberti, Ag. See also Dr. Smith Woodward’s ‘ Catalogue,’ pt. ii, p. 510. 







PLATE -VIII. 

Fic. 

1. Elonichthys Robison’, Hibbert, sp.; a shortened-up specimen of the variation 

intermedius, once described by the author as #. ovatus; natural size. From 

Burdiehouse ; in the Museum of Science and Art, Edinburgh. 

2. Llonichthys Robisoni, Hibbert, sp.; natural size. From Burdiehouse, in the Hugh 

Miller Collection, Museum of Science and Art, Edinburgh. This is one of the 

young forms to which the specific name was originally applied and limited by 

Hibbert and Agassiz. 

Os . Hlonichthys Robisoni, Hibbert, sp. ; flank scale, magnified eight diameters. 

ae . Hlonichthys Robisoni, Hibbert, sp. ; scale from a more posterior position, also mag- 

nified eight diameters. 
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Elonichthys Robisoni, Hibbert, sp.; variation cxfermedius, 'I'raq. ; natural size. From 

the Calciferous Sandstone Series, Wardie. In the Collection of the Author. 

Hlonichthys Robisoni, Hibbert, sp. ; caudal portion of another specimen of the same 

variation and from the same locality, previously figured by Agassiz as Amblypterus 

punctatus ; natural size. From Wardie ; in the Oxford University Museum. 

Lionichthys Robisoni, Hibbert, sp.; a flank scale, magnified eight diameters. From 

another of the specimens from Wardie, which were figured by Agassiz as 

Amblypterus punctatus. ‘lhe denticulations of the posterior margin are broken 

off. In the Museum of Science and Art, Edinburgh. 

Hlonichthys Robisont, Hibbert, sp.; scale from the lateral line on the flank of the 

same specimen; magnified eight diameters. 

Llonichthys , Robisoni, Hibbert, sp. ; another scale from the caudal region of the 

sume specimen; also magnified eight diameters. 

Lionichthys Robisoni, Hibbert, sp.; flank scale from a specimen from Wardie. In 

the Collection of the Author. Showing the appearance produced by the loss of 

the ganoine layer, which has adhered to the counterpart. Magnified eight diameters. 

Hlonichthys Robison, Hibbert, sp.; another scale in similar condition from a 

position further back ; also magnified eight times. 

Llonichthys Robisoni, Hibbert, sp.; sculpture of the dorsal fin-rays from a squeeze 

in modelling wax taken from the specimen represented in Fig. 1. Same degree 

of enlargement. 
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PLATE X. 

Fie. 

1. Hlonichthys Robisont, Hibbert, sp.; variation ivtermedius, Vraq. ; restored figure ; 

from specimens from Wardie. 

2. Hlonichthys Robisoni, Hibbert, sp. ; head of a specimen from Wardie, natural size, 

the maxilla wanting. In the Collection of the Author. op. operculum; s. op. 

suboperculum; 67. branchiostegal rays ; 2. c/. infra-clavicular ; 4. m. upper extremity 

of hyomandibular ; 0. otolith; e. median superethmoidal; p/. palatopterygoid ; 

pl. anterior extremity of left palatopterygoid ; ma’. part of left mandible. 

3. Hlomchthys Robisoni, Hibbert, sp. ; maxilla; magnified about two diameters. LY > » Sp. 5 Ss 

4. Klonichthys Robisoni, Hibbert, sp.; pectoral fin of the specimen represented in 

Plate IX, fig. 1; slightly magnified. 

5. Hlonichthys Robisont, Hibbert, sp.; from the Carboniferous Limestone Series 

(Edge Coals), Wallyford, Midlothian. In the Egerton Collection, British Museum. 

This is one of the specimens once named by the Author £2. affnis. 
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PLATE XI. 

Fie. 

1. Elonichthys Robisoni, Hibbert, sp.; variation Duansi, 'l'raq.; natural size. From 

the Calciferous Sandstone Series (Oil Shale), at Broxburn, Linlithgowshire. In 

the Museum of the New College, Edinburgh. 

2. Hlonichthys Robisoni, Hibbert, sp.; flank scale from the same specimen ; magnified. LY ’ ? | ? fo) 

3. Hlonichthys Robisoni, Hibbert, sp.; sculpture of the rays of the anal fin from the 

same specimen; magnified. 

4. Hlonichthys Robisoni, Hibbert, sp.; variation zxlermedius, Traq.; natural size. 

From Calciferous Sandstone Series (Oil Shale), West Calder, Midlothian. ‘This 

is the specimen named #. tenuiserratus by the Author in 1879. 
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PLATE XII. 

1. Hlonichthys pulcherrimus, Yraquair; watural size. From Calciferous Sandstone 

Series, Glencartholm, Eskdale. In the Collection of the Author. 

2. Llonichthys pulcherrimus, Vraquair; flank scales from the type specimen in the 

Collection of the Geological Survey of Scotland ; magnified four diameters. 

3. Hlonichthys pulcherrimus, Vraquair ; scales from the caudal region; magnified four 

diameters. 

4. Hlonichthys pulcherrimus, ‘Yraquair ; sculpture of the rays of the dorsal fin ; 

magnified. 

5. Elonichthys serratus, Traquair; natural size. From Calciferous Sandstone Series, 

Glencartholm, Eskdale. In the Museum of Science and Art, Edinburgh. 

6. Lonichthys serratus, Traquair ; flank scales from one of the type specimens in the 

Collection of the Geological Survey of Scotland; magnified six diameters. 

7. Elonichthys serratus, Vraquair; scales from the caudal region; magnified six 

diameters. 

8. Hlonichthys serratus, Traquair ; configuration of rays of the dorsal fin in the speci- 

men represented in Fig. 5; magnified. 

9. Llonichthys microlepidotus, Vraquair ; natural size. rom Coal Measures (Knowles 

Ironstone Shale), Fenton, Staffordshire. Type specimen. In the Ward Collec- 

tion, British Museum. 

10. lonichthys microlepidotus, ‘Vraquair; flank scales from the same specimen ; 

magnified. 
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PLATE XIII. 

Fre. 

1. Hlonichthys pectinatus, Traquair ; body of fish wanting the caudal fin and the greater 

part of the head; reduced one seventh. From the Edge-Coal Series (Borough 

Lee Ironstone), Loanhead, near Edinburgh. In the Collection of the Author. 

2. Hlonichthys pectinatus, Vraquair ; caudal fin ; reduced one fourth. From Calciferous 

Sandstone Series (roof of Dunnet Shale), Straiton, near Edinburgh. In the 

Museum of Science and Art, Edinburgh. 

3. Elonichthys pectinatus, Traquair ; waxillary bone, with the suborbital prolongation 

broken off; natural size. From the same horizon and locality. In the Museum of 

Science and Art, Edinburgh. 

4. Llonichthys pectinatus, ‘Traquair ; portion of the suborbital part of a maxillary bone ; 

enlarged by one half. From Upper Limestone Series (roof of South Parrot Coa] 

Seam), Niddrie, near Edinburgh. In Museum of Science and Art, Edinburgh. 

5. Llonichthys pectinatus, Vraquair ; orna:.ent from the same fragment ; magnified four 

diameters. 

§. Llonichthys pectinatus, Traquair ; a mandible, from the Dunnet Shale, Straiton ; 

natural size. ‘he articular notch (@7.) is well seen, also one of the large laniary 

teeth. In the Museum of Science and Art, Edinburgh. 

7. Hlonichthys pectinatus, ‘Traquair ; dentary element of mandible seen from the inner 

side; natural size. From the roof shale of the South Parrot Coal, Niddrie. In the 

Museum of Science and Art, Edinburgh. 

8. Hlonichthys pectinatus, ‘Yraquair ; portion of the dentary element of mandible, the 

bone having flaked off except along the upper margin. From the same horizon 

and locality as the last. 

9. Hlonichthys pectinatus, 'Vraquair ; flank scale from the type specimen, outer surface ; 

magnified three diameters. From Lower Limestone Series (Gilmerton Ironstone), 

Gilmerton, near Edinburgh. In the Museum of Science and Art, Edinburgh. 

10. Elonichthys pectinatus, Vraquair ; inner surface of a similar scale from the same 

specimen; magnified three diameters. 

Ll. Hlonichthys pectinatus, Traquair ; outer surface of a more posterior scale, also from 

the same specimen, and magnified three diameters. 

12. Hlonichthys pectinatus, Traquair; inner surface of two similar scales from the same 

specimen, and magnified to the same degree. 
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PLATE XIV. 

Fig. 

1. Hlonichthys pectinatus, Traquair; anterior part of body with some of the bones of 

the head and shoulder girdle seen from the inner side: e. median superethmoidal ; 

f. frontals; p. parietals; mx. maxilla; op. operculum; s. ¢. supra-temporals ; 

p. t. post-temporal; s. c/. supra-clavicular; pect. origin of anterior rays of 

pectoral fin. From the Dunnet Shale, Straiton. In the Museum of Science and 

Art, Edinburgh. 

2. Elonichthys pectinatus, Traquair; fragment of a head showing the impression of 

the aboral surface of the palatopterygoid bone (pf.), the impressions of four 

ossicles (@) placed between it and the anterior part of the maxilla, and also the 

inner surface of the dentary element of the mandible (d.). Natural size. From 

the Dunnet Shale, Straiton. In the Museum of Science and Art, Edinburgh. 

3. Elonichthys pectinatus, Traquair ; pectoral fin of the same species, the apex being, 

however, wanting. Figured to show the unarticulated proximal parts of the 

principal rays. Natural size. Also from the Dunnet Shale, Straiton. In the 

Edinburgh Museum. 

4. Elonichthys Robisoni, Hibbert, sub-var. Bucklandi ; scale from the posterior part of 

the flank; magnified eight diameters. From Burdiehouse; in the Edinburgh 

Museum. 

5. Hlonichthys Robisoni, Hibbert, sub-var. Bucklandi ; a similar scale from the lateral 

line. 

6—8. Elonichthys Robisoni, Hibbert, var. Bucklandi ; scales from nearer the ventral 

margin. 
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PLATE XV. 

Fra. 

1. Llonichthys Robison, Hibbert, sp., sub-var. Bucklandi ( — Pygopterus Bucklandi, 

Agassiz) ; natural size. From Calciferous Sandstone Series, Burntisland, 

Fifeshire. In the Museum of Science and Art, Edinburgh. 

2. Hlonichthys Robisont, Hibbert, sp., sub-var. Buckland: ; another specimen from the 

same horizon and locality; natural size. Showing the dorsal, anal, and part 

of the caudal fins. Formerly in the Collection of the late Dr. J. R.S. Hunter- 

Selkirk, of Braidwood ; now in the Museum at Kilmarnock. 

3. Hlonichthys Robisoni, Hibbert, sp., sub-var. Bucklandi ; scale from the commence- 

ment of the candal region; magnified six diameters. 
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PLATE XVI. 

Fi. 

Ll. Hlonichthys Aitkeni, ‘Traquair; natural size. From the “Copy” Coal Mine, 

Cliviger, Lancashire (Lower Coal Measures). Formerly in the Collection of the 

late Mr. John Aitken, of Bacup. Present ownership unknown to the Author. 

2. Elonichthys Aitheni, Traquair ; another specimen; natural size. From the Dale- 

moor Rake Ironstone, Stanton, Derbyshire. In the Museum of Practical Geology, 

Jermyn Street, London. 
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PLATE XVII. 

Fic. 

1. Hlonichthys Artkeni, Traquair; head of a specimen; natural size. From the 

Dalemoor Rake Ironstone, Stanton, Derbyshire. Formerly in the Collection of 

the late Mr. i. W. Binney, of Manchester; now in the Woodwardian Museum, 

Cambridge. 

2. Hlonichthys Aitkeni, 'Vraquair; scale from the flank of a Lancashire specimen 

(Arley Mine, near Burnley) ; magnified. 

3. Hlonichthys Aitkeni, Traquair; scale towards ventral margin ; magnified. 

4. Hlonichthys Aitkeni, Vraquair; maxilla; magnified about two diameters. 

5. Hlonichthys Aitkeni, Traquair; dentary of mandible; magnified about two 

diameters. 

6. Hlonichthys Aitkeni, 'Vraquair ; articulations of rays of dorsal fin ; magnified. 

7. Hlonichthys Aithent, Traquair; head and anterior part of body of a specimen from 

the “Culm” of Instow, Devonshire. Referred to at page 79. 

8. Hlonichthys Binneyi, Vraquair ; natural size. From the Dalemoor Rake Ironstone, 

Stanton, Derbyshire. lormerly in the Collection of the late Mr. E. W. Binney, 

of Manchester; now in the Woodwardian Museum, Cambridge. 

9. Hlonichthys Binney2, Traquair; flank scale; magnified. 

10, Hlonichthys Binneyi, Vraquair ; scale from caudal region ; magnified. 

11. Hlonichthys Robisont, Hibbert, sp., var. nemopterus; natural size. This is 

the counterpart of the type specimen of Agassiz’s Amblypterus nemopterus 

figured in ‘ Poissons Fossiles,’ vol. ti, pl. ivé, fig. 1, and is now in the 

British Museum. Calciferous Sandstone Series, Wardie. 

12. Hlonichthys Robisoni, Hibbert, sp., var. nemopterus ; pectoral fin from the other 

half of the same fish; slightly magnified. 
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PLATE XVIII. 
Fia. 

1. Elonichthys Hyertoni (Egerton); natural size. From the Deep Mine Ironstone, 

Longton, Staffordshire. In the Ward Collection, British Museum. From a 

drawing by the Author and Mrs. 'l'raquair. 

2. Flank scale of the same species, outer surface; magnified seven diameters. 

3. Inner surface of a similar scale; magnified seven diameters. 

4. Hlonichthys Portlocki, Egerton, sp. A fragment from the Lower Carboniferous of 

Moyheeland, Ireland. In the Egerton Collection, British Museum. 

5. Portion of a head of the same species from the same locality, and also in the 

Egerton Collection, British Museum. 

6 and 7. Scales of the same species, magnified. 

8. Hlonichthys multistriatus, Traquair ; five sevenths natural size. From the Gilmerton 

Ironstone, Midlothian. 

9. Maxilla of the same species; natural size; from the same ironstone. In the 

Collection of the Author. 

10. Flank scale of the same species; magnified; from the same ironstone. Author’s 

Collection. 

11. Inner surface of a similar scale ; magnified; also in the Author’s Collection. 
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