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PALEONTOGRAPHICAL SOCIETY.

VOLUME XXXIX.

CONTAINING

THE EOCENE FLORA. Vol. II, Part III {Conclusion). By Mr. Gardner. Seven Plates.

THE STBOMATOPOROIDS. Part I. By Prof. Alleyne Nicholson. Eleven Plates.

THE POSSIL 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. Weight. One Plate.

ISSUED EOE 1885.

JANUARY, 1886.



THE PAL^ONTOGRAPHICAL SOCIETY was established in the year 1847,

for the purpose of figuring and describing the w/iole of the British Eossils.

Bach person subscribing One Guinea is considered a Member of the Society, and is

entitled to the Volume issuedfor the Year to which the Subscription relates.

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

All the back volumes are in stock, and can be obtained (one or more, with the

exception of those for the years 1848 and 1849, which are only issued with complete sets

of the volumes) on application to the Treasurer or the Honorary Secretary.

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

General Post-Office, and are booked to any place beyond the three-mile radius ; but in

the latter case the carriage must be paid by the Member to whom they are sent.

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

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

Thomas Wiltshire, M.A., E.G.S., 25, Granville Park, Lewisham, London, S.E.

A List of completed Monographs ready for binding as separate volumes, ivill be

found on page 22.

The Annual Volumes are now issued in two forms of Binding : 1st, with all the

Monographs stitched together and enclosed in one cover ; 2nd, with each of the

Monographs in a paper cover, and the whole of the separate parts enclosed in an

envelope.

Members wishing to obtain the Volume arranged in the latter form are requested

to communicate with the Honorary Secretary.
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PALiEONTOGRAPHICAL SOCIETY;

AND

I. A CATALOGUE OF THE WORKS ALREADY PUBLISHED
;

II. A CLASSIFIED LIST OF THE MONOGRAPHS COMPLETED, IN COURSE OF PUBLICATION,

AND IN PREPARATION, WITH THE NAMES OF THEIR RESPECTIVE AUTHORS
;

III. THE DATES OF ISSUE OF THE ANNUAL VOLUMES
;

IV. A GENERAL SUMMARY, SHOWING THE NUMBER OF THE PAGES, PLATES, FIGURES,

AND SPECIES IN EACH MONOGRAPH
;

V. A STRATIGRAPHICAL LIST OF THE BRITISH FOSSILS FIGURED AND DESCRIBED IN THE
YEARLY VOLUMES.
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Cambridge—James Carter, Esq.

Glasgow—J. Thomson, Esq., F.G.S.

Leicester—James Plant, Esq., F.G.S.
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North Devon—Townsend M. Hall, Esq., F.G.S.

Oxford—Prof. Prestwich, F.R.S., G.S.
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Yeovil—T. C. Maggs, Esq., F.G.S.

Yorkshire—J. T. Atkinson, Esq., F.G.S.



LIST OF MEMBERS.*

CORRECTED TO NOVEMBER, 1885.

Her Most Gracious Majesty the Queen.

Academy of Natural Sciences, Philadelphia, U.S.A.
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Adelaide Public Library, Australia.
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Albert Memorial Museum, Queen Street, Exeter.
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* The Members are requested to inform the Secretary of any errors or omissions in this list, and of any delay in

the transmission of the Yearly Volumes.
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§ I. CATALOGUE OF WORKS
ALREADY PUBLISHED BT

THE PALJEONTOGRAPHICAL SOCIETY:

Showing the Order of publication ; the Years during tohich the Society has been in

operation ; and the Contents of each yearly Volume.

Vol. I. Issued for the Year 1847 The Crag Mollusca, Part I, Univalves, by Mr. S. V. Wood, 21 plates.

II.

„ III*

„ IV.

{The Reptilia of the London Clay, Vol. I, Part I, Chelonia, &c, by Profs. Owen and
Bell, 38 plates.

The Eocene Mollusca, Part I, Cephalopoda, by Mr. F. E. Edwards, 9 plates.

fThe
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.

Owen, 18 plates.

The Fossil Corals, Part I, Crag, London Clay, Cretaceous, by Messrs. Milne Edwards
and Jules Haime, 11 plates.

1850

- The Crag Mollusca, Part II, No. 1, by Mr. S. V. Wood, 12 plates.

The Mollusca of the Great Oolite, Part I, Univalves, by Messrs. Morris and Lycett, 15
plates.

The Fossil Brachiopoda, Part III, No. 1, Oolitic and Liassic, by Mr. Davidson, 13
plates.

V. 1851

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 Lepadidrc, by Mr. Charles Darwin, 5 plates.

VI.

-The Fossil Corals, Part III, Permian and Mountain-limestone, by Messrs. Milne
Edwards and Jules Haime, 16 plates.

The Fossil Brachiopoda, Part I, Tertiary, by Mr. Davidson, 2 plates.

1852 -i The Fossil Brachiopoda, Part II, No. 1, Cretaceous, by Mr. Davidson, 5 plates.

The Fossil Brachiopoda, Part III, No. 2, Oolitic and Liassic, by Mr. Davidson, 5 plates.

I The Eocene Mollusca, Part II, Pulmonata, by Mr. F. E. Edwards, 6 plates.

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

VII.

r The Fossil 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.

jge-Q J
The Mollusca of the Chalk, Part I, Cephalopoda, by Mr. D. Sharpe, 10 plates.

"* The Mollusca of the Great Oolite, Part II, Bivalves, by Messrs. Morris and Lycett, 8
plates.

The Mollusca of the Crag, Part II, No. 2, Bivalves, by Mr. S. V. Wood, 8 plates.

. The Reptilia of the Wealden Formations, Part I, Chelonia, by Prof. Owen, 9 plates.

* 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.
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CATALOGUE OF WORKS-Continued.

Vol. VIII. Issued for the Year
*1854

IX. t!855 .

„ X.

XI.

„ XII.

„ XIII.

„ XIV.

XV.

„ XVI.

1856

1857

1858

" The Fossil Brachiopoda, 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

plates.

The Fossil Corals, Part V, Silurian, by Messrs. Milne Edwards and Jules Haime, 16
plates.

The Fossil Balanidse and VerrucidiB, by Mr. Charles Darwin, 2 plates.

Tbe Mollusca of the Chalk, Part II, Cephalopoda, by Mr. D. Sharpe, 6 plates.

The Eocene Mollusca, Part III, No. 1, Prosobranchiata, by Mr. F. E. Edwards, 8
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 III, No. 2, Prosobranchiata, continued, by Mr. F. E.
Edwards, 4 plates.

The Mollusca of the Chalk, Part III, Cephalopoda, by Mr. 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.

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

The Fossil Crustacea, Part I, London Clay, by Prof. Bell, 11 plates.

The Fossil Brachiopoda, Part IV, Permian, by Mr. Davidson, 4 plates.

The Fossil Brachiopoda, Part V, No. 1, Carboniferous, by Mr. Davidson, 8 plates.

The Reptilia of the Wealden Formations, Part IV (Supplement No. 1), by Prof. Owen,
11 plates.

- The Reptilia of the London Clay, Vol. I (Supplement), by Prof. Owen, 2 plates.

f The Fossil Echinodermata, Oolitic, Vol. I, Part III, by Dr. Wright, 14 plates.

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

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.

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

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

Edwards, 6 plates.
4 The Reptilia of the Cretaceous Formations (Supplements No. 2, No. 3), by Prof. Owen,

7 plates.

I The Reptilia of the Purbeck Limestones, by Prof. Owen, 1 plate.
L The Fossil Brachiopoda, Part V, No. 3, Carboniferous, by Mr. Davidson, 10 plates.

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

1859 J The Reptilia of the Oolitic Formations, No. 1, Lower Lias, by Prof. Owen, 6 plates.

I The Reptilia of the Kimmeridge Clay, No. 1, by Prof. Owen, 1 plate.

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

r The Fossil Brachiopoda, 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 J The Reptilia of the Kimmeridge Clay, No. 2, by Prof. Owen, 1 plate,

j
The Fossil Estherise, by Prof. Rupert Jones, 5 plates.

L The Fossil Crustacea, Part II, Gault and Greensand, by Prof. Bell, 11 plates.

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

1861
\

plates.

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

r 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.

1862 ^ The Fossil Brachiopoda, Part VI, No. 1. Devonian, by Mr. Davidson, 9 plates.

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

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

L 10 plates.

* This Vol. is marked on the outside 1855.

t This Vol. is marked on the outside 1856.
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' The Trilobites of the Silurian, Devonian, &c., Formations, Part II, by Mr. J. W.
Salter, 8 plates.

Vol. XVII. Issued for the The Fossil Brachiopoda, Part VI, No. 2, Devonian, by Mr. Davidson, 11 plates.

Year 1863 The Belemnitida?, Part I, Introduction, by Prof. Phillips.

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

r The Fossil Echinodermata, Oolitic, Vol. II, Part II (Liassic Ophiuroidea), by Dr.

Wright, 6 plates.

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

Salter, 11 plates.

„ XVIII. „ 1864 J The Bclerunitidoo, Part II, Liassic Belemnites, by Prof. Phillips, 7 plates.

I

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

I Title-pages, &c, to the Monographs on the Reptilia of the London Clay, Cretaceous

I and Wealden Formations.

XIX*

XX*

1865 J

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

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

1866

(" Supplement to the Fossil Corals, Part IV, No. 1, Liassic, by Dr. Duncan, 11 plates.

I The Trilobites of the Silurian, Devonian, &c., Formations, Part IV (Silurian), by Mr.
-j J. W. Salter, 6 plates.

The Fossil Brachiopoda, Part VII, No. 2, Silurian, by Mr. Davidson, 10 plates.
L The Belemnitida), Part III, Liassic Belemnites, by Prof. Phillips, 13 plates.

XXI* 1867«

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 Echinoderraata, Cretaceous, Vol. I, Part II, by Dr. Wright, 14 plates.

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 spelaea, continued, by Messrs. W. Boyd
L Dawkins and W. A. Sanford, 14 plates.

XXII* 1868

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, Part VII, No. 3, Silurian, by Mr. Davidson, 15 plates.

The Bclemnitidfe, Part IV, Liassic and Oolitic Belemnites, by Prof. Phillips, 7 plates.

I The Reptilia of the Kimmeridge Clay, No. 3, by Prof. Owen, 4 plates.

I The Pleistocene Mammalia, Part III, Felis spelaja, concluded, with
I Messrs. W. Boyd Dawkins and W. A. Sanford, 6 plates.

F. lynx, by

XXIII* 1869

r 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.

The Belemnitidae, Part V, Oxford Clay, &c, Belemnites, by Prof. Phillips, 9 plates.

The Fishes of the Old Red Sandstone, Part I (concluded), by Messrs. J. Powrie and
E. 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.

r

XXIV* 1870™ !

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,
plates.

The Fossil Brachiopoda, Part VII, No. 4, Silurian, by Mr. Davidson, 13 plates.

The Eocene Mollusca, Part IV, No. 3, Bivalves, by Mr. S. V. Wood, 5 plates.

The Fossil Mammalia of the Mesozoic Formations, by Prof. Owen, 4 plates.

10

* 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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Vol. XXV* Issued for the {

Year 1871

XXVI*

' The Flora of the Carboniferous Strata, Part III, by Mr. E. W. Binney, 6 plates.

The Fossil Merostomata, Part III, Pterygotus and Slimonia, by Mr. H. Woodward,
5 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.

Supplement to the Reptilia of the Wealden (Iguanodon), No. IV, by Prof. Owen,
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.

f
Supplement to the Fossil Corals, Part III (Oolitic), by Prof. Duncan, with an Index

to the Tertiary and Secondary Species, 7 plates.

1870 J The Fossil Ecbinodermata, Cretaceous, Vol. I, Part V, by Dr. Wright, 5 plates.

1 The Fossil Merostomata, Part IV (Stylonurus, Eurypterus, Hemiaspis), by Mr. H.
Woodward, 10 plates.

The Fossil Trigonias, No. I, by Dr. Lycett, 9 plates.I

„ XXVII*

Li

„ XXVIII*

„ XXIX*

„ xxx.*

1875

f The Fossil Ecbinodermata, Cretaceous, Vol I, Part VI, by Dr. Wright, 8 plates.

Supplement to the Fossil Brachiopoda, Part I (Tertiary and Cretaceous), by Mr.
Davidson, 8 plates.

1873 { Supplement to the Crag Mollusca, Part II (Bivalves), by Mr. S. V. Wood, 5 plates.

I

Supplement to the Reptilia of the Wealden (Iguanodon), No. V, by Prof. Owen,
2 plates.

Supplement to the Reptilia of the Wealden (Hyla3ochampsa) No. VI, by Prof. Owen,
The Fossil Reptilia of the Mesozoic Formations, Part I, by Prof. Owen, 2 plates.

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

1874 { The Carboniferous Entomostraca, Part I (Cypridinadse), by Prof. T. Rupert Jones
and Messrs. J. W. Kirkby and G. S. Brady, 5 plates.

[_ The Fossil Trigonise, No. II, by Dr. Lycett, 10 plates.

C The Flora of the Carboniferous Strata, Part IV, by Mr. E. W. Binney, 6 plates.

The Fossil Ecbinodermata, Cretaceous, Vol. I, Part VII, by Dr. Wright, 10 plates.

The Fossil Trigonia), No. Ill, by Dr. Lycett, 8 plates.

^ The Fossil Reptilia of the Mesozoic Formations, Part II, by Prof. Owen, 20 plates.

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

187fi \ Supplement to the Fossil Brachiopoda, Part II, No. 1 (Jurassic and Triassic), by Mr.

I
Davidson, 8 plates.

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

Supplement to the Eocene Mollusca (Bivalves), by Mr. S. V. Wood, 2 plates.

The Fossil Trigonise, No. IV, by Dr. Lycett, 13 plates.

The Eocene Mollusca (Univalves), Part IV, by Mr. S. V. Wood, 1 plate.

The Carboniferous Ganoid Fishes, Part I (Palaeoniscidse), by Dr. Traquair, 7 plates.

The Fossil Reptilia of the Mesozoic Formations, Part III, by Prof. Owen, 2 plates.

The Fossil Elephants (E. antiquus), Part I, by Prof. Leith Adams, 5 plates.

f The Fossil Ecbinodermata, Cretaceous, Vol. I, Part VIII, by Dr. Wright, 8 plates.

Index and Title Page to the Fossil Ecbinodermata, 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, Part II, No. 2 (Jurassic and Triassic), 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.

„ XXXI.* 1877

„ XXXIL* 1878
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CATALOGUE OF WORKS-Continued.

Vol. XXXIII* Issued for the
Year 1879

,-The Eocene Flora, Part I, by Mr. J. S. Gardner and Baron Ettingshausen, 5 plates.

i Second Supplement to the Crag Mollusca (Univalves and Bivalves), by Mr. S. V. Wood,
6 plates.

I The Fossil Trigouia), No. V (Conclusion), by Dr. Lycett, 1 plate.

H The Lias Ammonites, Part II, by Dr. Wright, 10 plates.

Supplement to the Reptilia of the Wealdeu (Goniopholis, Brachydectes, Nannosuchus,
Theriosuchus, and Nuthetes), No. IX, by Prof, Owen, 4 plates.

The Fossil Elephants (E. primigenius), Part II, by Prof. Leith Adams, 10 plates.

„ XXXIV* 1880

XXXV* 1881

I

' The Eocene Flora, Part II, by Mr. J. S. Gardner and Baron Ettingshauscn, 6 plates.

The Fossil Echinodermata, Oolitic, Vol. II, Part III (Asteroidea and Ophiuroidea),

by Dr. Wright, 3 plates.

Supplement to the Fossil Brachiopoda, Part III (Permian and Carboniferous),

by Mr. Davidson, 8 plates,

j
The Lias Ammonites, Part III, by Dr. Wright, 22 plates.

l^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, G plates.

Supplement to the Fossil Brachiopoda, Part IV (Devonian and Silurian, from
Budleigh-Salterton Pebble Bed), by Mr. Davidson, 5 plates.

The Fossil Trigonise (Supplement No. 1), by Dr. Lycett.

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 (Conclusion),

by Prof. Leith Adams, 13 plates.

„ XXXVI* 1882

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. S. V. Wood, 1 plate.

The Fossil Echinodermata, Cretaceous, Vol. I, Part X (Conclusion), by Dr. Wright,
•\ 5 plates.

Supplement to the Fossil Brachiopoda, Vol. IV, Part V (Conclusion), by Dr. Davidson.
Supplement to the Fossil Brachiopoda, Vol. V, Part I (Devonian and Silurian), by

Dr. Davidson, 7 plates.

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

XXXVII*

f The Eocene Flora, Vol. II, Part I, by Mr. J. S. Gardner, 9 plates.

The Trilobites of the Silurian, Devonian, &c, Formations, Part V (Conclusion), by the
late Mr. J. W. Salter.

1883 i
^e Carboniferous Trilobites, Part I, by Dr. H. Woodward, 6 plates.

] Supplement to the Fossil Brachiopoda, Vol. V, Part II (Silurian), by Dr. Davidson,
10 plates.

The Fossil Trigonise (Supplement No. 2), by the late Dr. Lycett, 4 plates.

The Lias Ammonites, Part VI, by Dr. Wright, 8 plates.

XXXVIII*

„ XXXIX*

C The Eocene 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. S. Brady, 2 plates.

1884 <{ The Carboniferous Trilobites, Part II, by Dr. H. Woodward, 4 plates.

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

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

f The Eocene Flora, Vol. II, Part III (Conclusion), by Mr. J. S. Gardner, 7 plates.

I The Stromatoporoids, Part I, by Prof. Alleyne Nicholson, 11 plates.

1885 -j The Fossil Brachiopoda (Bibliography), Vol. VI (Conclusion), by the late Dr. Davidson
and Mr. W. H. Dalton.

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

* 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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§ II. LIST OF MONOGRAPHS
Completed, in course of Publication, and in Preparation.

1. MONOGRAPHS which have been Completed, and which may be bound as separate

Volumes :

—

The Eocene Flora, Vol. I (Filices), by Mr. J. S. Gardner and Baron Ettingshausen. {Complete

in the Volumes for the years 1879, 1880, and 1882. Title-page, Index, and directions

for the binding, will be found in the Volume for 1882.)

The Eocene Flora, Vol. II (Gymnospermsc), by Mr. J. S. Gardner. (Complete in the

Volumes for 1883, 1884, and 1885. Title-page, Index, and directions for the binding,

will be found in the Volume for 1885.)

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

Brady. (Complete in the Volume for the year 1876.)

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

and J. Haime. (Complete in the Volumes for the years 1849, 1851, 1852, 1853, and
1854. The Title-page and Index, with corrected explanations of Plates XVII and XVIII,
will be found in the Volume for the year 1854.)

The Polyzoa of the Crag, by Mr. G. Busk. (Complete with Title-page and Index in the

Volume for the year 1857.)

The Tertiary Echinodermata, by Professor Forbes. (Complete with Title-page in the Volume

for the year 1852.)

The Fossil Cirripedes, by Mr. C. Darwin. (Complete in the Volumes for the years 1851, 1854,

and 1858. The Title-page ivill be found in the Volume for the year 1854, and the Index

in the Volume for the year 1858.

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

Robertson. (Complete, with Title-page and Index, in the Volume for the year 1874.)

The Tertiary Entomostraca, by Prof. T. Rupert Jones. (Complete, with Title-page and Index,

in the Volume for the year 1855.)

The Cretaceous Entomostraca, by Prof. T. Rupert Jones. (Complete, with Title-page and

Index, in the Volume for the year 1849.)

The Carboniferous Entomostraca, Part I (Cypridinadae and their allies), by Prof. T. Rupert

Jones, Mr. J. W. Kirkby, and Prof. G. S. Brady. (Complete, with Title-page and Index,

in the Volume for the year 1884.)

The Fossil Estherise, by Prof. T. Rupert Jones. (Complete, with Title-page and Index, in the

Volume for the year 18G0.)

The Trilobites of the Cambrian, Silurian, and Devonian Formations, by Mr. J. W. Salter.

(Complete in the Volumes for the years 1862, 1863, 1864, 1866, and 1883. The Title-

page and Index, with directions for the binding, will be found in the Volume for the year

1883.)

The Fossil Merostomata, by Dr. H. Woodward. (Complete in the Volumes for the years

1865, 1868, 1871, 1872, and 1878. The Title-page and Index, with directions for the

binding, will be found in the Volume for the year 1878.)
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The Fossil Brachiopoda (Tertiary, Cretaceous, Oolitic, and Liassic), Vol. I, by Mr. T. Davidson.

{Complete in the Volumes for the years 1850, 1852, 1853, and 1854. The Index will be

found in the Volume for the year 1854, and corrected Title-page in that for 1870.)

The Fossil Brachiopoda (Permian and Carboniferous), Vol. II, by Mr. T. Davidson. (Complete

in the Volumes for the years 1856, 1857, 1858, 1859, and 1860. The Index will be found

in the Volume for the year 1860, and corrected Title-page in that for 1870.)

The Fossil Brachiopoda (Devonian and Silurian), Vol. Ill, by Mr. T. Davidson. (Complete in

the Volumes for the years 1862, 1863, 1865, 1866, 1868, and 1870. The Title-page and

Index will be found in the Volume for the year 1870.)

The Fossil Brachiopoda, Vol. IV, by Dr. T. Davidson. Supplements : Tertiary, Cretaceous,

Jurassic, Triassic, Permian, and Carboniferous. (Complete in the Volumes for the years

1873, 1876, 1878, 1880, 1881, and 1882. The Title-page and Index, with directions for

the binding will be found in the Volume for the year 1882.)

The Fossil Brachiopoda, Vol. V, by Dr. T. Davidson. Supplements : Devonian and Silurian.

Appendix to Supplements, General Summary, Catalogue and Index of the British Species.

(Complete in the Volumes for the years 1882, 1883, and 1884. The Title-page, with

directions for the binding will be found in the Volume for 1884.)

The Fossil Brachiopoda, Vol. VI, by Dr. T. Davidson and Mr. W. H. Dalton. Biblio-

graphy. (Complete in the Volume for the year 1885.)

The Eocene Bivalves, Vol. I, by Mr. S. V. Wood. (Complete, with Title-page and Index, in

the Volumes for the. years 1859, 1862, and 1870. The directions for the binding will be

found in the Volume for the year 1870.)

Supplement to the Eocene Bivalves, by Mr. S. V. Wood. (Complete, with Title-page and

Index, in the Volume for the year 1877.)

The Eocene Cephalopoda and Univalves, Vol. I, by Mr. F. E. Edwards and Mr. S. V. Wood.
(Complete in the Volumes for the years 1848, 1852, 1854, 1855, 1858, and 1877. The

Title-page, Index, and directions for the binding, will be found in the Volume for the year

1877.)

The Mollusca of the Crag, Vol. I, Univalves, by Mr. S. V. Wood. (The Text, Plates, and

Index, will be found in the Volume for the year 1847, and the Title-page will be found in

the Volume for the year 1855.)

The Mollusca of the Crag, Vol. II, Bivalves, by Mr. S. V. Wood. (Complete in the Volumes

for the years 1850, 1853, 1855, 1858, and 1873. The Title-page will be found in the

Volume for the year 1873, and the Index will be found in the Volume for the year 1855,

and a Note in the Volume for the year 1858)

.

The Mollusca of the Crag, Vol. Ill, Supplement, by Mr. S. V. Wood. (Complete in the

Volumes for the years 1871 and 1873. The Title-page and Index will be found in the

Volume for the year 1873.)

Second Supplement to the Crag Mollusca, by Mr. S. V. Wood. (Complete, with Title-page

and Index, in the Volume for the year 1879.)

Third Supplement to the Crag Mollusca, by Mr. S. V. Wood. (Complete, with Title-page and
Index, in the Volume for the year 1882.)

The Great Oolite Mollusca, by Professor Morris and Dr. Lycett. (Complete in the Volumes

for the years 1850, 1853, and 1854. The Title-page and Index will be found in the

Volume for the year 1854.)
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The Fossil Trigonise, by Dr. Lycett. {Complete in the Volumes for the years 1872, 1874,

1875, 1877, and 1879. The directions for the binding will he found in the Volume for the

year 1879.)

Supplement to the Fossil Trigonire, by Dr. Lycett. {Complete in the Volumes for the years

1881 and 1883. The Title-page, Index, with directions for the binding, will be found in

the Volume for the year 1883.)

The Oolitic Echinodermata, Vol. I, Echinoidea, by Dr. Wright. {Complete in the Volumes

for the years 1855, 1856, 1857, 1858, and 1878. Title-page, Index, and directions for

the binding, will be found in the Volume for the year 1878.)

The Oolitic Echinodermata, Vol. II, Asteroidea, by Dr. Wright. {Complete in the Volumes

for the years 1861, 1864, and 1880. Title-page, Index, and directions for the binding,

will be found in the Volume for the year 1880).

The Cretaceous Echinodermata, Vol. I, Echinoidea, by Dr. Wright. {Complete in the Volumes

for the years 186.2, 1867, 1869, 1870, 1872, 1873, 1875, 1878, 1881, and 1882. The

Title-page and Index, with directions for the binding, will be found in the Volume for the

year 1882.)

The Cretaceous (Upper) Cephalopoda, by Mr. D. Sharpe. {Complete in the Volumes for the

years 1853, 1854, and 1855, but ivants Title-page and Index.)

The Lias Ammonites, by Dr. Wright. {Complete in the Volumes for the years 1878, 1879,

1880, 1881, 1882, 1883, 1884, and 1885. The Title-page and Index, with directions for

the binding, will be found in the Volume for the year 1885.)

The Fossils of the Permian Formation, by Professor King. Complete, with Title-page and

Index, in the Volume for the year 1819. Corrected explanations of Plates XXVIII and

XXVIII* will be found in the Volume for the year 1854.)

The Reptilia of the London Clay (and of the Bracklesham and other Tertiary Beds), Vol. I,

by Professors Owen and Bell. {Complete in the Volumes for the years 1848, 1849, 1856,

and 1864. Directions for the binding, Title-page, and Index, will be found in the

Volume for the year 1864.)

The Reptilia of the Cretaceous Formations, by Prof. Owen. (Complete in the Volumes for the

years 1851, 1857, 1858, 1862, and 1861. Directions for the binding, Title-page, and

Index, will be found in the Volume for the year 1864.)

The Reptilia of the Wealden and Purbeck Formations, by Professor Owen. {Complete in the

Volumes for the years 1853, 1854, 1855, 1856, 1857, 1858, 1862, and 1864. Directions

for the binding, Title-pages, and Index, will be found in the Volume for the year 1864.)

The Reptilia of the Liassic Formations, by Professor Owen. {Complete in the Volumes for

the years, 1859, 1860, 1863, 1869, and 1881. Directions for the binding, Title-pages,

and Index, will be found in the Volume for the year 1881.)

The Fossil Mammalia of the Mesozoic Formations, by Professor Owen. {Complete, with Title-

page and Table of Contents, in the Volume for the year 1870.)

The Fossil Elephants, by Professor Leith Adams. {Complete in the Volumes for the years

1877, 1879, and 1881. Directions for the binding, Title-page, and Index will be found

in the Volume for the year 1881.
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2. MONOGRAPHS in course of Publication :f

—

The Eocene Flora, by Mr. J. S. Gardner.

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

The Stromatoporoids, by Prof. II. Alleyne Nicholson.

Supplement to the Fossil Corals, by Dr. Duncan.

The Trilobitcs, by Dr. H. Woodward.

The Belemnites, by Professor Phillips.*

The Sirenoid and Crossopterygian Ganoids, by Professor Miall.

The Fishes of the Carboniferous Formation, by Prof. Traquair.

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

Professor Traquair.

The Reptilia of the Wealden Formation (Supplements), by Professor Owen.

The Reptilia of the Kimmeridge Clay, by Professor Owen.

The Reptilia of the Mesozoic Formations, by Professor Owen.

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

The Cetacea of the Crag, by Professor Owen.

3. MONOGRAPHS which are in course of Preparation :— f

The Fossil Cycadese, by Mr. W. Carruthers.

The Carboniferous Flora, by Prof. Williamson.

The Rhizopoda of the Chalk, Chalk Marl, Gault, and Upper Greensand, by Messrs. T. Rupert

Jones, W. K. Parker, and H. B. Brady.

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

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

The Carboniferous Entomostraca, Part II (Leperditiadse), by Messrs. T. Rupert Jones, J. W.
Kirkby, and G. S. Brady.

Supplement to the Tertiary and Cretaceous Entomostraca, by Prof. T. Rupert Jones.

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

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

The Purbeck Mollusca, by Mr. R. Etheridge.

The Jurassic Gasteropoda, by Mr. Hudleston.

The Rhsetic Mollusca, by Mr. R. Etheridge.

The Carboniferous Bivalve Mollusca, by Mr. R. Etheridge, junr.

The Inferior Oolite Ammonites, by Mr. S. S. Buckman.

The Silurian Fish Bed, by Dr. Harley.

* Unfinished through the death of the Author, but will be continued by Mr. R. Etheridge.

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

Monographs are requested to communicate in the first instance witn the Honorary Secretary.
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§ III. Dates of the Issue of the Yearly Volumes of the

Palseontographical Society.

olume I for 1847 was issued to the Members, March, 1818.

33 II 33 1848 }> }} 33 July, 1849.

)} III IS 1849
}> i) )) August, 1850.

11 IV }> 1850 » }> 33 June, 1851.

» V }} 1851 >) 33 33 June, 1851.

33 VI >> 1852 )> 33 33 August, 1852.

33 VII >> 1853 >} }) 33 December, 1853.

» VIII }) 1854 >} 33 33 May, 1855.

» IX }> 1855 }> 33 )) February, 1857.

}}
X )) 1856 >} 33 33 April, 1858.

» XI )) 1857 » )> >3 November, 1859.

33 XII }> 1858 >) » 33 March, 1861.

i) XIII » 1859 >> 33 33
December, 1861.

» XIV )> 1860 }> 33 33
May, 1863.

ft XV )> 1861 >> 33 >> May, 1863.

>} XVI }> 1862 }) 33 33 August, 1864.

» XVII }> 1863 }j 33 33 June, 1865.

33 XVIII >) 1864 )) 33 >} April, 1866.

33 XIX )> 1865 >> 33 33 December, 1866.

>} XX M 1866 !) 33 33 June, 1867.

» XXI >> 1867 >) 33 33 June, 1868.

» XXII 35 1868 }} 33 33
February, 1869.

» XXIII >} 1869 }> 33 33
January, 1870.

}) XXIV )) 1870 3} 33 >)
January, 1871.

}> XXV >) 1871 }} 33 » June, 1872.

» XXVI >) 1872 }> 3J })
October, 1872.

>3 XXVII }} 1873 >} 33 » February, 1874.

}> XXVIII
)> 1874 }) 33 33

July, 1874.

33 XXIX » 1875 » 33 33
December, 1875.

33 XXX J) 1876 >) 33 33
December, 1876.

}) XXXI >> 1877 }> 33 >>
February, 1877.

ii XXXII )) 1878 >> 33 33
March, 1878.

)} XXXIII
}> 1879 }) 33 33 May, 1879,

» XXXIV }} 1880
)> >) » May, 1880.

» XXXV }} 1881 }} IS 33
May, 1881.

)> XXXVI )) 1882 }) 33 33
June, 1882.

3> XXXVII )> 1883
}) 3) 33

October, 1883.

„XXXVIII >) 1884 >) 33 33
December, 1884

33 XXXIX >> 1885 it 33 33
January, 1886.
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§ V. Stratigraphical Table exhibiting the British Fossils alreadyfigured and described

in the Annual Volumes (1847—1885) of the Pal^eontographical Society.

Pleistocene

Crag

Eocene

1879
1880
1882
1883
1884
1885

Cretaceous

Wealden

Oolitic

Liassic

Triassic

Permian

Carboniferous.

Devonian

Silurian

Cambrian

1849

1867
1870
1871
1875

PROTOZOA.

1849

1865

/ 1849

\1876

1876

RADIATA.

n. (-4

Q

1849

/ 1849

1

\ 1865 |

f
18491

i 1868
[

[ 1869 J

/ 18511

L 1872 /

1851
1866
1867

18491
1852/

1852

f 1853 "I

1 1885 J"

/ 1854

1

1 1885 /

IS

1852

1852

1862
1867
1869
1870
1872
1873
1875
1878
1881
1882

fl855, 1856,

J 1857, 1858,

] 1861, 1878,

[ 1880

1855,1856,
1858, 1861,

1864

1880

1849

ARTICUIATA.

/ 1851 \
I 1854 /

f 1851 1

I 1854 /

r i85i i

1 1854 J

1851

c.l

o5

1874

1855

1849

1849

18741
1884/

1860

1860

1860

1860

1860

1860

J 1872 \
11878 /

f 1865 1
J 1868 I

1 1872 f
L 1878 J

f 1868 1
I 1871 I

1 1872 f
I 1878 J

1883, 1884

1862

c 1862, 1863i
11864, 1866 J

1864

1856

1860

Note.—The numbers in the above List refer to the Volumes issued for those Dates.
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Stratigraphical Table exhibiting the British Fossils already figured and described in

the Annual Volumes (1847—1885) of the PALiEONTOGRAPincAL Society {continued).

MOILUSCA. VERTEBRATA.

a ,T3 .

03 rt a

o
N
t>->

T3
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a
«
pa

"S 1 o

rVC °
a t< ^
O cj »

ill

T3
O&O
.a
a.

en
S

E

00
o

ft
Q

a
"«

a
a
OS

("1864

1867
1868

1873

f
18521

< 1873
y

L 1879 J

f 1847, 1850, 1

J 1853, 1855, !

1 1871, 1873, f
L 1879, 1882 J

J 1871
' 1877
1878
1879
1881

1857
/1869
1.1881

T1852, 1854, 1
/ 1852-1

1 1873 J
J 1855, 1858, 1

I 1859, 1862, f

1.1870, 1877 J

1848 1848,1849,1856,1880

Cretaceous
/ 1852,1854,

1

11873,1884/

T1872T

J 1875 1

1 1877 f

L 1879

J

f 18531
< 1854 I •

L 1855 J
1

r 1851, 1857,

. 1858, 1862

f 1853, 1854,
1855, 1856,

... ... .
1857, 1862,

1871, 1873,

1875, 1876,

1878, 1879

r(Purbeck) 1853, "1

f 1850,1852,1
fl850, 1853,

1

|
1854, 1872, fl850-|

J 1861 1

1 1868 f

Ll869j

1858 (Kim.
Clay), 1859,
1860 18R8

Oolitic 1 1876,1878, [
[ 1884 J

«{ 1874, 1875, [

| 1877, 1879,
|

L 1883 J

.

1873, 1875,
1877

(Great Oolite)

1870

f1863, 1864, k 1875 J

...

f 1850,1852,1
< 1876,1878, \

I 1884 J

/ 1874, 1877, 1

11879,1883 J

1866, 1868,

1878, 1879,
i 1880, 1881,

1882, 1883,

- ...

1

J

f
1859, 1860,

\ 1863,1869,

[ 1873, 1881

1884, 1885,

1876, 1878 1879 1878 1870

1849
f 1849,1856,

1

I 1880 ;
fl856,1857,i

1849 1849 1849 1849

Carboniferous ... ... J 1858,1859, 1

1 1860,1880, f
I 1884 J

1877

f 1862,1863,1
•^ 1881,1882, y
[ 1884 J
(-1865,1866,

J"
1867

11869

J 1868,1870,

1 1881,1882,

L 1883

Note.—The numbers in the above List refer to the Volumes issued for those Dates.
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indication of the position of the scales on the axis, and their formation seems somewhat

different. I do not therefore at present feel that the material would justify the transfer

of the Bovey specimens to another genus, especially as their reference to Sequoia has

been very widely accepted in text-books, and the supposed presence of a representative

of the giant trees of California made the basis of much speculation and inference. I

think it almost certain, however, that the species may be found not to be a true Sequoia ;

and the danger is very apparent of giving the reins to the imagination and picturing

the slopes round the ancient Bovey water as clothed with woods composed " mainly of

a huge coniferous tree (Sequoia Cout/sia), whose figure resembled in all probability its

highly admired cousin, the Sequoia (Wellingtonia) gigantea, Lindl., of California.

'

; l
If

the supposed Wellingtonia should prove to be but a marsh-loving plant, as the supposed

tree-ferns of " imposing grandeur " have proved to be but humble Osmundas, how

completely at variance must the actual appearance of the vegetation have been to that so

graphically described in Heer and Pengelly's work.

The Hordvvell specimens are indistinguishable from Athrotaxis cupressoides of

Tasmania, " a small erect tree, from twenty to thirty feet high, much branched, and with

numerous branchlets, which are slender, spreading or pendulous, and cylindrical."
2 " It

is found at Lake St. -Claire and along Pine River, in Tasmania, and is tolerably hardy."

The Athrotaxides form a small genus, allied to Sequoia, now entirely confined to Tasmania.

The fact that the species are little known and are still rare in herbaria has no doubt

prevented hitherto the reference of any fossils to the genus. The occurrence of two

undoubted and almost unaltered species in our Eocene is not a little singular, and of

great significance.

The specimens obtained from the Bembridge Marls, Gurnet Bay, occur above the

11 Insect Bed," and unlike those previously described are in intaglio. They prove,

though relatively rare, that the species maintained its ground between the Hordvvell and

Hempstead horizons; from both of these it had previously been obtained. They are

figured Plate XXII, fig. 10; Plate XXVII, figs. 4, 4, a.

Sequoia Shrubsolei, sp. nov.

London Clay; Sheppey.

The cone is ovate, 37 millimetres in length; 20 millimetres in its widest

diameter, and about one third less when measured from back to front or at right angles

to the plane shown in the figure. Before compression, therefore, it must have been of a

cylindrical form, shaped like a cocoon, and about twice as wide as high, and rather

obtuse at both ends. It is composed of about 40 scales, lozenge-shaped, or imperfectly

hexagonal, measuring 10 millimetres across and 8 in height, becoming smaller towards

1 " Flora of Bovey," ' Phil. Trans.,' 1862. 2 Gordon's ' Pinetum,' p. 47, 1880.

13
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the apex of the

Fig. 35.-

Shrubsolei.

Clay; Isle of

-Sequoia
London

Sheppey.

cone, and very slightly diminishing towards its base : they are

sunken in the middle, and have been considerably abraded. The cone

was embedded before the scales had gaped, and still adheres to a stout

footstalk 7 millimetres across.

These characters agree well with Sequoia, and in all probability the

fossil belonged to a species of the 8. gigantea type (Fig. 12, p. 33). The

fact that the scales are tightly closed, are preserved in pyrites instead

of lignite, that they had undergone compression, and that the petiole

had a relative stoutness, all favour the assumption that the cone had not

reached maturity when detached from the tree. There is no other

existing genus to which it could possibly be referred except Pinus.

It reached me among a parcel of fruits sent from Sheerness by Mr.

W. H. Shrubsole, F.G.S., and is, so far as I know, a unique specimen.

Taxomuih europium, 1 Brongt. Plate XXIV.

Reading Beds ; Reading.

The species was fully described at page 30 of this memoir. The beautiful specimen

figured (Plate XXIV) and another from below the Mottled Clay at Reading, were

obtained this summer, and show that a species, once claimed to be typical of the Miocene,

flourished in our area long before ever the Palms and other tropical plants of the

London Clay of Sheppey, and of the Lower Bagshot of Alum Bay, had become

introduced. The stratigraphical evidence as to their age is fortunately so good, the

London Clay actually capping the Mottled Clay in another part of the quarry, that it is

beyond cavil. The whole of the assemblage of plants, which are of remarkably temperate

aspect, must, when they become better known, force every one to admit that precon-

ceived ideas as to what are Eocene and what Miocene plants must be banished, and the

entire evidence sifted afresh.

The imbricated and distichous foliage are present on the same branches in both the

figured and an unfigured specimen. Fragments of Pine-needles, which afford no suffi-

cient material for specific description, accompany it, together with a flower3
or fruit and

dicotyledonous leaves. The matrix is a clay of a pale French-grey colour, very friable,

but with perfectly distinct impressions of the vegetable remains, and separated from the

overlying Mottled Clay by a few feet of clean white sand. The discovery carries back

1 See ante, p. 30.

3 Saporta is inclined to believe that this may be a detached cone of a Callitris or Widdringtonia,

such as are met with commonly in the gypsum of Aix. He also remarks upon the resemblance of the

Glyptostrobus to au extinct Eocene Sequoia described by himself.
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the first appearance of the species a very long way, for none older than the Middle

Bagshot were previously known. Anemia subci-elacea, a Fern, is also associated with it

both at Bournemouth and Reading.

Specimens have been found in the Woolwich Reds of the Park- Hill cutting at

Croydon, resembling Athrolaxis Coultsia, though even more slender, but it is probable

that they may have belonged to the same species as this from Reading.

Doliostrobus Sternbergii, Goeppert, sp. Plates XXII and XXIII.

Araucarites Sternbergii, Goeppert (pars). Ettingshausen, Die Tertiare Flora von

Hiiring in Tirol, p. 36, pis. vii and

viii, 1853.

Sequoia — Heer. Urw. d. Schweiz, p. 310, 1864, and all later

works.

Doliostrobus — Marion, Comptes rendus de l'Acad. des Sciences, 1884.

The Bembridge Marls ; Gurnet Bay, Isle of Wight.

The leaves are spirally arranged, awl-shape or falcate, rigid, sharply pointed, keeled

dorsally, grooved on their inner face ; they are very short near the bases of the branchlets

and reach to an extreme length of 9 millimetres, or 13 mm. if the decurrent base be

included. Stouter branchlets (figs. 1 and 4, Plate XXII) are clothed with denser and

more scale-like leaves. The branchlets seem relatively long and slender, as if the habit of

the tree had been lax ; and they fork irregularly, but not copiously, at a mean angle of 45°;

the terminal shoots being long and simple. Part of a branch (fig. 12) is marked with the

inlaid scars common to many of the Coniferae, resembling scale-armour, the diameter of

the scales being about 3 mm., their edges raised, and centres depressed, showing that

the branches must have been clothed with broad-based spinous leaves as in the existing

needle-leaved Araucaria. There are unfortunately no traces of the fruiting organs

among the numerous specimens I have examined, with the single exception of the

detached scale occurring on the specimen, fig. 5, Plate XXII.1
It is slightly curled

and with thin margins, widest near the apex, which is acuminate and thickened, tapering

to the base, 7 mm. in width and about the same in height.

There is thus little beyond the foliage to help us to the nature of the plant, and

it is hardly necessary to state that no botanist would undertake the determination

of any living Conifer, presented to him for the first time, on such material. The

palaeontologist has, however, to accept such specimens as are procurable, and to

1 Mr. A'Court Smith, who collected them, writes that there were a number of " round discs," which

he chipped away in reducing the stones. He adds that their absence may also probably be due to his

having failed to look out for them or to recognise their nature.
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supply by inference that of which he lacks direct proof. That many have abused this

privilege, and come to heedless and unjustifiable determinations of fossil plants, is but too

well known ; but when their determination can be based on consistent reasoning they should

not be set aside too summarily, but accepted with due regard for what they may be worth.

Foliage of this character is not distinctive of any particular genus, or even tribe of

Coniferae, but is met with in Sequoia^ Cryptomeria, Athrotaxis, Araucaria, and Dacrydium,

as well as in many extinct genera. In the present instance, it appears to have fallen

into river-water that flowed sluggishly, for it abounded in molluscous, and sometimes in

insect life, while seeds, twigs, and other objects with differing powers of flotation were

embedded together in an oozy sediment. If cones had been adhering to the branches

when they fell, they must, under such conditions, have been embedded together.

With regard to Cryptomeria, Mr. Cossart writes, in reply to my inquiry, that

the mature cones are most difficult to detach, and that they remain united to the

branchlets that have been shed until these become half rotten. We have also seen

them attached in the fossil state (see Plate XXI). I am not aware whether the

cones of the Mammoth Tree are shed separately from the foliage, but they have usually

been found associated together in the fossil state. Sequoia cones, moreover, could not

have escaped a collector's notice had they been present in numbers at all proportioned

to the foliage. We have seen cones and foliage associated in two species of fossil

Athrotaxis, and their complete absence in this case almost compels us therefore to

exclude all these Taxodieae from our comparisons. It cannot be assimilated to any

existing species of Juniper or Dacrydium, and in no case in fact does the foliage of any

berry-producing Conifer resemble it at all closely. We must therefore look for it

among those Coniferae the axes of whose cones remain permanently fixed on the trees,

unless accidentally removed, while their deciduous scales and seeds are scattered afar

by the winds.

Dr. Marion, of Marseilles, has met with the fac-simile of our fossil in great abundance

in the Oligocene of the Tertiary basin of Alais, Gard, between the horizon of Paloplo-

tlterium minus and the Sandstones with Anthracotherium, or as nearly as possible on the

same horizon as the Bembridge Marls at Gurnet Bay. The branches of this Conifer are

scattered in profusion over the flags of a certain bed at Ceylas, almost to the exclusion of

other plant impressions. They are often of large size, and seem to have been shed

and not broken from the tree. Dr. Marion describes, in addition to the ordinary falcate

leaves, branches clothed with longer and straighter needles scarcely curved at their

extremities, the two varieties being always associated together.
1 Scattered over some of

1 " A cote du type ordinaire, on observe des branches dont les appendices prennent, en s'allongeant, la

forme en aiguille droite ou a peine recourbee a l'extremite. Ces deux sortes de rameaux sont tonjours

associees ; je ne pense pas qu'elles indiquent deux especes distinctes," 1. c, p. 2. A more detailed

description of Doliostrobus by the same author is in the press. I met with a fragment some years since

in the Bembridge Marls bearing somewhat similar needles to those described, and referred to it at p. 59,

pi. xiii, fig. 7.
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the slabs are numbers of detached scales very variable in form, more elongate, mucronate,

and striate, but in other respects resembling ours (fig. 5, Plate XXII). The cones to

which they belonged were terminal and

attained a length of 4 centimetres. The

scales and seeds were shed when ripe,

and the axis remained firmly attached to

the branch. Dr. Marion has obtained

specimens, not only of the axis wholly

and partially stripped, but of entire

cones accidentally detached before fully

mature. The seeds were free and

winged on one side only, precisely as in

Agathis.

In this, as in other instances, our

own insufficient data have been supple-

mented by more ample material from

other countries. The foliage from the

Isle of Wight, identified by careful com-

parison, not of drawings only but of

actual specimens, with foliage from the

same horizon in France, has enabled us

to determine the true nature of the plant to which it belonged with almost as much

precision as if the fruiting organs had also been found at Gurnet Bay; thus the inference

we should probably have come to independently, is verified. The French deposits were

lacustrine, and everything that fell on the water in due time sank and became mingled

together. In the moving water, which deposited the Bembridge and Hempstead muds,

we can only suppose that the light and dry scales and seeds, though shed in profusion,

were carried far away by the stream, however sluggish, or stranded on adjacent shores by

the breeze.

Though we may feel confidence in the identification of this species with the French

form, it is not so certain when comparison is made farther afield. A similar,

but far more robust form of foliage has been noticed from the much older beds of

Bournemouth, and identified with Araucaria Cunninghami, though a distinctive name

was retained for the fossil (Plate XII). We have also foliage closely resembling it in

Cryptomeria Sternbergii (Plate XXI), though the former can be distinguished by its

larger and less tufted appearance and wider angles of divergence, and in Athroiaxis

subulata (Plate XI).

It is impossible, however, to attempt to apportion the published drawings and

descriptions of similar foliage from other Tertiary deposits of Europe, often of unknown

age, to these four species. The cone from Haring, originally figured by Sternberg and

Fio. 36.—Slab comprising the bare axis of a cone, some loose

scales, and a seed ; Ceylas. From a drawing communicated

by Dr. Marion.
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by Goeppert, already referred to (p. 57), is oval and elongated and clothed with bracts,

and appears more like that of Araucaria than of Doliostrohus.

A cone from the same locality sent to me by Ettingshausen

(Eig. 37) is smaller and round, and agrees exactly with those

described by Marion. Both kinds of foliage, as well as detached

scales, are also met with, and there can be no reasonable

doubt that the same or a closely similar species of Doliostro-

fig. 37.—Cone of DoUostrobus bus occurs at Hiring at least. Marion informs me that Heer
Sternbergii, from Haring. . .

nad accepted his conclusions, although he still maintained that

the second cone from Chiavon l belonged to a different genus. I do not see at present

any reason for modifying my former views regarding it, and leave it and the associated

foliage, together with that from Bournemouth, in Araucaria. Doliostrohus is un-

doubtedly a very ancient form, and it may be a descendant of Pachyphjllum as surmised

by Marion, as, indeed, may also be our Sheppey Athrotaxis. The genus is also

present in the Upper Cretaceous of Patoot, for scales described as Bammara are

associated with foliage called Sequoia} There need be no difficulty in admitting that

Araucaria grew contemporaneously with it in Europe, as the former has actually been

traced in Erance as high as the Upper Senonian.

Had the fossil been a living plant, it would probably have been placed in Agathis

notwithstanding that no similar foliage had previously been met with in that genus ; for we

find in Araucaria that a species is not excluded because the scales are persistent. As

at present defined, however, Agathis is characterised by the persistence of its scales, and

a fossil species with deciduous scales cannot therefore be included in it.

All the specimens have been collected by Mr. E. A'Court Smith, and they number at

least thirty or forty. He writes that they are found from the very base of the Bembridge

Marls upwards, almost wherever vegetable remains occur; and specimens I have seen

are in matrices of all shades of colour, red, yellow, grey, white, and fawn. The finest

occur in septarian concretions, of an ochreous brown externally and pale fawn colour

inside, with an extremely fine grain. The septaria are irregularly scattered, from half a

foot to two feet in length, with a somewhat conchoidal and very uncertain fracture.

The branchlets occur on the exterior as well as in the interior, being best preserved in

the latter case. The leaves and stems are in a shrunken carbonised state in hollow

cavities, which seem to be exact moulds of the Conifer as it was when first embedded.

The stone is often stained for a short distance, a ferruginous brown margining the

contour of the mould. The branches are generally slightly compressed horizontally,

but sometimes lie vertically squeezed along the cracks. The origin of these blocks

which seem to have segregated, round the vegetable remains presents an interesting

problem. It is clear that they became cracked or fissured while still soft, the lines

of fissure following in two cases the thickest stems, and that the compression

1 See p. 57. 2 ' Flora Arctica,' vol. to, pi. liii.
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was greater laterally than vertically. The remains of the Conifer are occasionally

associated with reedy plants, but are more often found almost unmixed with other

vegetation.

Podocarpus Campbelli, sp. nov. Plate XXVI.

Basaltic Formation ; Ardtun Head, Isle of Mull.

The leaves are linear-lanceolate, straight or slightly curved, tapering gradually from

near the base to a sharp apex, constricted at the base, slightly twisted at the point of

attachment, and decurrent as in all distichous Conifers. Their extreme length does not

exceed 7 centimetres and breadth 7 millimetres. The mid-rib is distinct, but not salient.

There is no trace of secondary ribs, but the whole surface has a finely striate and silky

texture. The leaf was leathery and the epidermis dense, with the peculiar loosely-fitting

appearance seen in some recent Podocarps, such as P. neriifolia. Its thickness and the

peculiarity of its structure is revealed where one, and even two distinct layers of tissue

have peeled off without injury to the contour of the leaf. The margins, as in all dense

and leathery leaves, are particularly well-defined, and were, perhaps, very slightly

reflected or curled, as in some living species. The very thin outer epidermis is of a pale

vandyke-brown, but when this is stript, the substance of the leaf exposed underneath is

warm drab in colour. The specimen, Plate XXVI, fig. 3, shows a longitudinal stripe of

richer brown on each side of the mid-rib. The leaves were generally shed singly, and

are found scattered on the surfaces of the stone as in fig. 1, where the rupture is

seen to have been transverse, leaving the detached leaf without petiole, and with a con-

stricted and truncated base. More rarely they fell still attached to the branchlets, as in

figs. 2 and 3, when they are seen to have been sparsely and roughly arranged or pressed

into two rows, though somewhat irrregularly, being neither opposite nor alternate, and

generally set at almost right-angles to the stem. It seems that this irregular spacing was

produced through some of the leaves never becoming developed beyond the condition of

closely adherent scales, as in the recent P. neriifolia, especially when individual leaves

were large. The branchlets were short, truncated at the apex, with each year's growth

marked off by an encircling scar or cicatrix, giving the stem externally a jointed appear-

ance, common to almost all the living species of Podocarp belonging to the same

group. The cicatrix is superficial, and leaves no mark of its presence in the interior of

the wood, so that the branchlets do not always break up where they occur. The leaf-

scars left on the stem are very ill defined, and the older bark merely looks stringy.

The terminal bud (fig. 2) is relatively small. A complete shoot with only three

leaves is represented on fig. 1. Those on fig. 3 are unusually small, and I should

say from an examination of the dried specimens in the Kew Herbarium, that the
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leaves were in this instance thin and not fully developed, for the same vvavines s

discernible in the right-hand leaves of fig. 3 is visible in recent leaves pressed under

such conditions.

As remarked by Prof. Olliver, who at once pronounced them to be Podocarps, 1 even

were the specimens living it would not be possible to assign them with certainty to any

particular species. There are in fact more than a dozen living Podocarps with very

similar foliage, distributed in a great belt extending from Venezuela to Chili, the

Cape and Tropical Africa, through Hindustan to Japan, and down to the Fiji Isles, New
Caledonia, and Queensland. In nearly all these, the leaves, it is true, are usually

arranged in whorls and are more or less tufted, and they also taper more to the base

and possess longer foot-stalks ; but in some of these species the leaves seem

occasionally to revert to the distichous arrangement, and it is therefore not easy to say

definitely that the fossil represents any one species to the exclusion of others. The most

perfect resemblance is, perhaps, to be found in one of the specimens of P. falcata, R.

Brown, at Kew, in which the leaves are almost sessile, broadest near the base, and in two

rows. This is a native of the Cape and tropical Africa. Another species very closely

resembling it is P. Thunbergii, Hook. ; an immense tree known at the Cape as " Yellow

Wood." Of the other species, most are large trees, and very few are hardy; but

young plants of many of them are to be seen in cultivation in the Great Conservatory

at Kew.

There are no other genera of Conifers with which it can possibly be mistaken. The

regular and crowded arrangement, in two even rows, of the leaves of Cephalotaxus and

Torreya suffice to distinguish them from it at the first glance. Its resemblance to

some Bamboos is far more striking, though of course merely superficial.

Attention had already been called in this work 2
to the presence of Podocarpus in the

Ardtun Beds. Scattered leaves are not very rare in the black shales, but their

preservation did not admit of any description or further determination being hazarded.

It cannot be identified with any of the numerous detached leaves that have been figured

from the various Tertiary Leaf-beds of Europe. It best agrees with P. liarinc/iana, Ett.

(P. eocanica, linger, fide Heer), from Haring, and P. eocanica, described by Ettingshausen

from Bilin, and from the Saxon Brown-coal, by Engelhardt. Its complete absence

from all the Arctic Floras described by Heer, and from all the Cretaceous and Tertiary

Floras of North America, is far more important, and probably a fact of some significance

in the history of the existing distribution of plants.
3

1 Newberry, Carruthers, Britten, and other botanists who have seen the specimens or the plate are

agreed upon this.

2 Pp. 13,48.

3 " Only three or four species are sufficiently hardy for cultivation in this country, and these require

warm and sheltered spots. Other species are noteworthy for their great value as timber-producing trees

in their native countries, as the Totara Pine of New Zealand, the Podocarpus cvpressina of Java, &c."

—

' Veitch's Manual of the Coniferse,' p. 317.
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The certainty that it is quite distinct from the typical Podocarpus eocanica, in which

all the above-named specimens have been included, though perhaps erroneously,

and from any others hitherto described, necessitates a new specific name, and I have

therefore pleasure in naming it after the Duke of Argyll, to whose researches we were

first indebted for our knowledge of the flora.

Detached leaves are not uncommon in the third or lowest bed at Ardtun. The fine

specimens on Plate XXVI are preserved in a close-grained matrix not unlike the

celebrated lithographic stone of Solenhofen, and are now deposited in the British

Museum.

Ginkgo adiantoides, linger. Plate XXV.

Ginkgo biloba, Procacc. Annali di Bologna, An. 1°, vol. i, 209, pi. iv, fig. 3, 1838.

Salisburia adiantoides, TJnger. Synopsis, p. 211, 1845; Chloris Protogsea,

p. lxxvii, 1847 ; Gen. et Spec, p. 392,

1850.

— — Massal. e Scarab. Flora foss. del Senigalliese, p. 163,

pi. i, fig. 1, pi. vi, fig. 18, pi. vii, fig. 2,

pi. xxxix, fig. 12, 1859.

— Procaccinii, Massal. e Scarab. Id., p. 165, pi. xxxix, fig. 1, 1859.

— borealis, Heer. Flora foss. arctica, vol. i, p. 95, pi. ii, fig. 1, pi. xlvii,

fig. 4a, 1868.

— adiantoides, Heer. Id., vol. i, p. 183, pi. 47, fig. 14, 1868.

Basaltic Formation ; Ardtun Head, Isle of Mull.

Leaves from two to four inches in diameter, broadly fan-shaped or flabelliform,

somewhat resembling those of the Maiden-hair Pern, wedge-shaped at the base,

leathery, more or less cleft into two lobes, smooth, undulating, and sometimes notched at

the margin. Poot-stalk stout, equalling or exceeding in length the radius of the leaf.

The veins not only spring or diverge from the base, but also from two strong ribs

into which the petiole splits, and which border the lower sides of the leaf ; the veins

extend thence to the upper margin without diminishing in size, and are minute, dichoto-

mous, equi-distant, and sub-parallel, forking as often as necessary to maintain their relative

distances. Between these are quite disconnected, short, elevated, dotted, and spindle-

shaped regions, discernible in the fossil, and mistaken by Massalongo 1
for parasitic fungi.

These are best seen in the recent leaf by holding it to the light, when they appear trans-

1
' Flor. foss. del. Senigalliese,' 1859, p. 87, pi. i, fig. 1, Sclerotites salisburice, Massal. Saporta bas

suggested in a letter, and Mr. Murray of the British Museum has confirmed the view, that these are resin

chambers. They are referred to by Dr. Bary (' Vergleichende Anatomie,' Englisb translation, p. 442) :

—

" In the lamina of Ginkgo, in place of the uninterrupted canals, there are, between the vascular bundles,

short cylindrical sacs, 1 mm. or more in length, which are closed blindly at both ends."

14
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parent like the veins. The veins are very well defined and slightly elevated on the under

side of the leaf (figs. 1 and 3, PI. XXV), but less easily traced on the more wrinkled

upper surface, figs. 2, 4, 5. The latter figures exhibit the undulations or folds such as

are frequently seen in the leaves of the living tree.

The specimens from the newly noticed bed at Ardtun are far larger and better pre-

served than any previously found in Tertiary Rocks. In a layer of white clay at the base

of the bed they are of a purple colour and massed together in the greatest profusion. The

specimen (fig. 3) is from this layer and shows the texture, after maceration, to have been

such that the venation of an immediately underlying leaf is distinctly visible through the

one above. 1 They are much larger than the average in the living species, if we may
judge from dried specimens and those in cultivation, but a garden variety has been

produced in France in which the leaves often measure five and even six inches across.
2

The Ginkgos are very large trees indigenous to China, where they seem, however,

as yet to be unknown in a wild state. When stripped of their leaves there is

nothing to indicate, externally, that they belong to the Coniferse. The peculiarities of

their internal structure and a brief sketch of their ancestry are described on pp. 45 and

122 of this memoir.

There can be no reasonable doubt about the specific identity of the Ardtun fossil and

the living G. biloba, Linn., yet as only the foliary organs of the former are known,

we should hardly be justified in making it an exception to the rule which has hitherto

conferred distinct specific names on plants of Eocene age, no matter how great their

resemblance to existing species may be. We can hardly admit the identity of the

magnificent Scotch species with the starved Cretaceous form from Greenland, to which

the name G. primordialis, Heer, was applied : but we cannot regard the British form as

distinct from Ginkgo or Salisburia adiantoides, Ung.,8 though the largest of the specimens

figured by either Heer or Massalongo under that name do not equal in size those shown

on PI. XXV. When, however, a trinomial system is adopted, as must some day happen,

its full name might well be G. biloba hebraidica, with the addition oifoss. or/, for fossil,

thus rendering any confusion impossible.

I had never heard that Ginkgo occurred in Mull, until I found a few imperfect

specimens this year in the black beds of Ardtun ; but its presence had long been known

to the Duke of Argyll, who had, indeed, for many years, possessed a specimen in his

Museum at Inveraray. It is, as already stated, abundant in the light-coloured beds of

Ardtun, and the fact that this singular tree flourished within the British area in Tertiary

times should be of some interest to botanists as well as geologists.

1 The leaves, though leathery when freshly gathered, become relatively thin when pressed, and

underlying leaves can be seen through them, as in the case mentioned above.

2 Gordon's Pinetuni, S. adiantifolia macrophylla, Hort., p. 3/5, 1880.

3 It abounds chiefly, it appears, at Hare Island, a few miles north of Disco, and at Atanekerdluk.

Heer has also noticed fragments from the grey clays of Samland, on the Baltic.
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Taxus Campbelli,1 (Taxites, Forbes). Plate X, fig. 1 ; Plate XXVII, figs. 1—3.

Basaltic Formation ; Ardtun Head, Isle of Mull.

The species was described at page 41 of this memoir from the unique specimen in the

Museum of Practical Geology in Jermyn Street, as Sequoia Langsdorfii, Brong. ; the figure

(PI. X, fig. 1) seemed to justify, or at least not to contradict, the universally accepted view

promulgated by Heer as to its generic affinity with Sequoia. My personal researches in

the Ardtun leaf-beds in the present year have, however, shown me that this accepted view

is erroneous, and have upheld the correctness of Brongniart's and Edward Forbes's original

determination. In justice to these most able observers, I embrace the opportunity of

withdrawing a correction, which I am now convinced was unjustifiable. Unger, Weber,

Goeppert, and others had repeatedly described twigs with similar foliage under the name

Taxites, believing them to belong to the Yew or the Yew tribe ; and nothing is more

remarkable than the way in which authors permitted every yew-like twig of Tertiary

age to be swept into the genus Sequoia, when we examine the evidence upon which the

change in the nomenclature was based.
2

There are many peculiarities in the Ardtun Conifer which are not met with in the

Redwood, but are characteristic of the Yew, though they are perfectly indistinguishable, in

either the fossil or recent state, by the actual form of the leaflets. Foremost among these is

the fact that the foliage of the Redwood, shed in summer and autumn, breaks up and falls

in the vast majority of cases as simple, unbranched twigs, many of which are very long,

and comprise two or three years' growth. The Yew behaves quite differently, the

majority of the twigs shed remaining compound. The specimens figured, as well as

others, suffice to show that the fossil species by no means broke up in the manner of the

Redwood, but distinctly after that of the Yew. Another character which can be detected

in very few fossils, the stem being generally a more or less indistinct coaly mass, is the

insertion of the leaves. In Taxus the base is constricted, almost petiolate, where it

approaches the stem, swelling out again into a sort of cushion where it is adnate or

embraces the stem ;

8 while in Sequoia the constriction is more apparent than real, being

chiefly due to the sharpness of the twist made by the leaf in becoming decurrent to the

stem, and there is never any sort of thickening. In consequence of this the leaves are

comparatively readily detached in the Yew, and most persistent in the Redwood.

1 See Sequoia Langsdorfii, p. 41, for history and description.

2 For many years all the yew-like foliage of the Tertiaries was determined as Sequoia Langsdorfii,

and its presence, as in Mull, went far in giving the age of the beds as Miocene.

8 The leaves clothing the branchlets, which are destined to remain attached for a long time on the

Yew, become more and more constricted with age at the point of contact with the stem, until at last they

become distinctly articulated and fall off, leaving the stem clothed with the scale-like bases of the leaves

only. This never happens in Sequoia, where the whole leaf remains attached as a spiny scale until it

decays away.
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Though I had not noticed the peculiarity when I drew the enlargement (fig. 1, a on PI.

XXVII), I am sure that the fossil agrees with the Yew, and that the leaves have not the

twist of Sequoia. Again, there is the absence of Sequoia cones in the beds at Ardtun
;

while, on the other hand, there is a small coaly disc in contact with the apex of the

specimen, fig. 1, which might be a male flower or bud of Taxus, and an indistinct disc

among the leaves of fig. 2, which might be a berry ; I wish, however, to lay no stress

on these. Finally, we have in the specimens a greater general resemblance to Taxus

cuspidata and T. adpressa than we have to Sequoia sempervirens, specimens of the first-

mentioned Yew, in the Kew and British-Museum Herbaria, even reproducing the little

imbricated spike at the apex of fig. 2.

In addition to positive evidence, there is the negative fact that all the plants yet

determined from the British Basalts are now indigenous, if still

living, to Western Asia and Eastern North-America—among

them being Onoclea, Ginkgo, Cryptomeria, Podocarpus, the

Cypress, and Pines. Taxus would be at home in such company,

while it is almost needless to say, Sequoia would not. Against

this evidence there is nothing opposing to set. Sequoia Langs-

dorjii no doubt occurs in many places in Europe, but Heer's

claims for it—perhaps in some cases put forward without an

examination of the specimens themselves—were too comprehen-

sive, and the species is in great need of revision.

It seems no longer necessary to retain the generic name
" Taxites " in this case ; for either the fossil is Taxus, or else

some quite different Conifer. It cannot be identified with cer-

tainty with any of the many other European Eocene forms des-

cribed as Taxites Langsdorjii, and there is no alternative but

! the pleasing one of restoring the specific name originally given
Fig. 38.—Fructification of the

common Yew. (1) Male or stam
iniferous flower; (2) Female or

tQ ft by Edward ForbeS

Taxus adpressa, Knight, of Japan, is a dense, spreading,

ovule-bearing flower ; (3) Ripe
fruit ; (4) Longitudinal section of

the seed showing the position of

the embryo. (' Veitch's Manual/ an(j depressed bush, seldom growing more than six or eight

feet high. Taxus cuspidata, Siebold, which the fossil chiefly

resembles, is described by Gordon as a large, handsome bush, densely clothed with

somewhat ascending branches, and dark green foliage, growing from fifteen to twenty

feet high, found in the Island of Jesso and to the South. Veitch describes it as generally

solitary in the forests of this island, attaining a height of from thirty to forty feet, with

a trunk from one and a half to two feet in diameter. The branches are spreading, and

the general aspect is less dense than the common Yew, and with a somewhat more irre-

gular outline. The leaves are broader, more abruptly pointed, more leathery in texture,

and lighter in colour than those of the European species.
1

1 ' Manual of the Coniferse,' p. 306, James Veitch and Sons, 1881
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NOTES ON THE ADDITIONAL SPECIES OF CONIFERS.

As already remarked, the Eocene plant-beds were by no means exhausted when the

description of the Coniferae was undertaken. On the contrary, greater interest has been

aroused, and, in addition to the grant made by the Royal Society, a Committee of the

British Association has been formed to continue their exploration. The results of

this assistance so far as the Coniferae go are to be found on Plates XV to XXVII, and

include many of the most satisfactory and finest specimens. Fresh discoveries have

rendered it highly probable that all the Coniferous twigs and leaflets found at Reading

and Croydon, though so varied in appearance, may really have belonged to a single

dimorphic form of Taxodium, indistinguishable from Glyptostrobus heterophyllus of China

and Japan. They could hardly have been placed in one species without such undeniable

evidence as that furnished by specimens from Reading, which show the distinct kinds of

foliage on the same branch. The abundant specimens of that singular extinct ally of

Agathis, Boliostrobus, have been furnished by Mr. E. A'Court Smith, and a visit to Gurnet

Bay has enabled me to reproduce the large specimen (Plate XXIII), by means of which,

we are enabled to form a satisfactory idea of its habit of growth. But far the most impor-

tant additions to our Coniferae, are the fine species of Podocarpus and Ginkgo procured

from the Isle of Mull, and which Prof. Newberry and others acknowledge to be the most

beautiful fossil remains of these plants ever obtained. They are from a bed from which

no collections had previously been made, composed of hard and very fine-grained cement-

stone of a pale French-grey and buff colour, which was not described in detail when

the Duke of Argyll referred to it as the lowest of three Leaf-beds, in 1851. The Irish

Tertiary Basalts and plant-beds have been described in the preceding pages,1 and it will

be of interest to supplement them by an account of those of Scotland.
2

The Scotch Eocene Basalts.—The position and contour of the beds at Ardtun

Head, in Mull, were very fully described by the Duke of Argyll when the occurrence

of fossil leaves among the Basalts was first made known. The Head faces Staffa

and the Treshnish Isles, which are mere fragments of a once continuous sheet of

solid rock that has been cut up and, as it were, dissolved away like so much sugar.

As monuments of the resistless power of the waves no scene can be more impressive

than this range of scattered islets stretching towards the Atlantic. Most of them

appear as horizontal as the slate of a billiard table, and such sheets, extending for

miles in every direction, show the overwhelming volume in which the Eocene Basalts

must have been discharged. Directly opposite Ardtun, on the other shore of Loch

Scridain, is the gigantic headland of Bourg, rising to a height of 1600 feet. This

1 See p. 77.

2 They will constantly be referred to in describing the Flora.
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mass is composed of some four and twenty horizontal sheets of lava of great thick-

ness, and furnishes the key to the position of the Ardtun and Staffa beds in the series,

for Cretaceous and Jurassic rocks crop up at its base. The eruptive series commence with

two great deposits of ash, each twenty or thirty feet thick, followed by some 100 feet of

lava, the upper bed of which seems part of the flow forming the beautiful columnar beds

of Ardtun and Staffa. An interval of rest followed, during which the fluviatile beds of

Ardtun were deposited ; these being represented at Bourg by nine to twelve feet of clays

and sand without fossils. They are overlain by a bed of rudely columnar Basalt, identical

with that which overlies the leaf-beds and forms the capping at Ardtun. Next is a bed

of scoriaceous lava, thirty feet thick, which has caught up a few flints, and a bed seventy

feet thick of remarkably compact lava. Above this again is about 1000 feet of lavas,

some very much decomposed, with little if any intervening ash-beds, only a few thin

beds of which reappear towards the summit.

It can hardly be doubted, in view of their great horizontal extent and vertical

thickness, that nearly the whole of these lavas were formerly continuous, for no less

majestic cliffs of the same composition form parts of coast lines east and west, and north

and south. Time, however, has not spared them, and scarcely anything now remains

at Ardtun and the. Isles of all the long series of flows, except portions of two of the

lowest and oldest sheets. The under part of the inferior of these is transformed into such

columns as those which have made Staffa famous, though they are no less beautiful at

Ardtun ; while the upper one, imperfectly columnar and much fissured and jointed, forms

still more precipitous and picturesque cliffs, presenting the appearance of ruined masonry.

Sandwiched between these is a mass of sedimentary rock which reaches a maximum

thickness of over thirty feet. A small chine or ravine marks almost the centre of the

headland, and it was here that the Duke's published sections were taken. The eastern

face is the more accessible and best to work, and it was at this spot that I decided to

carry on somewhat extensive quarrying operations, whereby the following beds were

penetrated. Resting upon the amorphous Basalt is a bed of carbonaceous rubble filling

in the inequalities of the lava and about a foot thick, succeeded by two feet of indurated

sand or grit. The true leaf-bed, the second in the Duke's section, follows ; and though

now a hard and brittle black shale, was originally a fine carbonaceous mud. It is two

feet four inches in thickness, the lower part squeezed and without recognisable fossils ; then

a few layers containing numerous specimens of a simple ovate leaf;
1

another layer

squeezed and with only macerated remains, and finally some layers made up almost

wholly of large palmate leaves, knowrn as Platanites aceroides. Overlying this, and

distinctly separated, is a bed, a foot thick, of very hard whin-like rag, doubtless sandy

carbonaceous mud when deposited, containing very large leaves of the so-called Platanites,

with broken up fronds of Onoclea and JEauisetum. The next bed is similar, marked

off by a definite plane of bedding. It possesses few if any fossils, and passes gradually

1 Rhamnites, Forbes, in the Duke of Argyll's Memoir.
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upward into a mass of indurated gravel seven feet thick. In the ravine the gravel bed

is externally as black as the lava, but fresh surfaces of the rock, shattered by blasting,

showed a clear steely, French-grey matrix, with pure white flints so firmly cemented that

the fractures had invariably passed through rather than round them. Here and there

were stones of a cherry-red, and closer inspection revealed that many pebbles of almost

the colour of the matrix had likewise been broken through. This pudding-stone, or

indurated gravel, passes upward gradually into purer sand, eight feet thick, and

comparatively soft and fissile at the top. The final parting between the sedimentary

beds and the lava above is a rubble similar to that at the bottom.

This ravine proved, however, by no means the best spot, either for observation or

collecting, though the most accessible. It appears in fact to be due to the weathering out

of a dyke, now decomposed. The pressure of the upward passage of the incandescent mass

has squeezed and distorted the plant beds and discoloured the gravel. The latter appears

so altered as to have been mistaken for a volcanic agglomerate, but closer examination

shows that it has the bedding of true river-gravels, and that all its materials are water-

worn. Eighty yards farther east it has thickened to twenty feet, and the sand preserves its

original colour. The current-bedding is beautifully shown, together with the drifts of

shingly gravel and some small round boulders, so that no one could fail to recognise at the

first glance its fluviatile origin. In addition to the leaf-beds at the ravine already described,

which are continued unchanged, we find underneath, in descending order, a second gravel

bed, of finer grain, three feet thick ; two feet of grey clay with larger leaves in the rust-

coloured partings ; six inches hard laminated gritty sandstone with leaves ; three inches

hard lavender and buff cement-stone with very well-preserved leaves ; one foot grey clay,

with a thin layer at the base, literally choked with leaves in fine preservation, but very

difficult to remove ; six to nine inches clunch, inclined to be concretionary, with rootlets ;

and lastly, a thin layer of carbonaceous matter and grey clay filling in the inequalities of

the old lava surface. There is a considerable variety of leaf in the lowest leaf-bed, but the

most striking and abundant are those of Ginkgo. In addition to the dyke now weathered

out, the Head has been traversed by an extensive sheet of Basalt, which has forced a devious

way upward at a low angle through the series ; and this also, owing to denudation, comes

to the surface at the ravine.- It is twenty to thirty feet thick, readily distinguished by its

superior hardness and density, and finer grain ; and it obliterates the sedimentary beds for

some distance where it crosses them. The gravel, however, soon reappears ; and where last

seen, at a distance of 700 yards from the ravine, is still twenty feet thick. The fluviatile

series is therefore of considerable extent, and its importance has been much underesti-

mated. It is now known to occur at Carsaig on the other side of the Ross of Mull, at

Bourg, and in Loch Na Kael, and it will be interesting to trace its limits in other

parts. Though the gravels are unfossiliferous at Bourg, a large tree,
1 with a trunk five

1 The wood is carbonised, and charred. Mr. Healy has kindly examined it microscopically and pro-

nounces it Coniferous ; and Mr. Carruthers thiuks it might possibly be a trunk of Podocarpus.
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feet in diameter, has been enveloped as it stood, in one of the underlying lava-beds.

Owing evidently to its solidity and substantial girth, it resisted erect the fiery embrace

of a torrent of molten and liquid lava forty feet in depth, for the outer layers are still

preserved ; but subsequent prolonged exposure to damp and wet, acting from above, slowly

rotted the heart-wood, until little of the trunk remained beyond a cylinder or well

choked with rubble. A little further on lies the limb of a great tree, which, long before

the Ardtun river flowed in this direction, had helped with other debris to fill in a fissure.

The examination I have made of the area surrounding the Ardtun leaf-beds, has

convinced me that these latter are stratigraphically much nearer the base of the Basalts

than the corresponding plant-beds of Antrim. Having regard to the greater thickness

of the series in this part of Scotland, and especially to the presence of extensive ash-beds

at its base, it is difficult to come to any conclusion other than that the Ardtun beds are

the oldest ; and the opinion I had formed as to the relatively greater antiquity of the

Irish plants must thus be accepted with reserve. As far as its bearing on geology goes,

my work on fossil plants is for the present, and probably must be for some time to

come, destructive rather than constructive. 1 Stratigraphical and physical evidence helps

us but little in these vast volcanic regions, and nothing but the most patient investigations

will ever bring the debris of plants, so wonderfully preserved in them, into line with other

organic fossils and make them acceptable to the geologist as trustworthy indications of age.

Our greatest hope of success lies in continually checking them off by the fossil floras of

the South of England, where the entire series of beds which make up the great group or

formation called the Eocene is displayed in a compass that not only renders their study

easy, but makes it certain that they are not separated from each other by very great

intervals of time. The age of each of the plant-beds included in this series is as absolutely

known as any fact of geology can be, for it is checked in every case by the intercalation

of deposits, teeming with marine and estuarine Mollusca, which are acknowledged by

everyone to be conclusive proofs of age. The discovery in the lowest of these beds of

types of plants which, until now, have been believed universally to occur only in the

Miocene would alone have rendered a complete revision of the whole subject necessary.

The explorations and quarrying operations in the Ardtun beds were carried out by

means of a grant from the Royal Society.

1 I am able to state that certain plants are not peculiar to the stages they are believed to characterise,

and hence that the ages of many plant deposits have been determined on erroneous premises. I have

reason to believe that other plants are absolutely confined in some areas to beds of very different age to

what has been hitherto assumed, and that many plants from different areas, believed to be identical, are

really not so. But I cannot yet claim that fossil Floras offer evidence of age of the same value as fossil

Faunas.
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RETROSPECT.

HISTORY OF THE GYMNOSPERMS.

The imminent publication of more than one work on the evolution of plants led me

to defer the detailed sketch of the history of the Gymnospermse, which would have found

an appropriate place in the Introduction to the present volume. Viewed from an

evolutionary standpoint the Gymnospermous plants assume an importance out of all

proportion to the position they occupy in classifications based on living plants, or to

their numbers and variety at the present day. They comprise and reveal to us many

of the stages traversed between the Cryptogam and the Angiospermous Phanerogam, and

alone bridge over the vast interval between these most widely separated divisions of the

vegetable kingdom.

In endeavouring to trace the stages through which the progressive evolution of plants

has been accomplished, we must beware of assuming that every less complex organisation

is necessarily of greater antiquity than all those which are more highly developed.

Combinations of circumstances exceptionally favorable to certain groups of plants have

sometimes forced on their development to a state never afterwards surpassed, but which,

on the contrary, may have retrograded by the dropping out of prematurely developed

types. New series, however, have perpetually branched off to replace those eliminated,

and the great vegetable kingdom has thus, as a whole, uninterruptedly progressed.

Before quitting the Coniferae it is necessary, in order to make clear the relative position

in a progressive series which they occupied, to say a few words on the lower forms of

vegetative life. The study of the British Tertiary Elora has so far thrown little additional

light on the evolution of the Coniferae, and the present brief sketch of their past history

is therefore mainly compiled from the works of other and more distinguished authors,

to whom I take this opportunity of expressing my deep obligations.
1

1 I am greatly indebted to Prof. W. C. Williamson, who has kindly revised the sheets relating to Palaeozoic

plants, and for the use of his numerous and most valuable papers on Carboniferous plants in the ' Philo-

sophical Transactions of the Royal Society ;' to Mr. Carruthers for his many valuable suggestions and

the information contained in his numerous works on fossil plants ; to Saporta's magnificent work in

the ' Paleontologie Francaise,' 2me serie, " Vegetaux fossiles," on the Plants of the Jurassic Formation

:

and Saporta and Marion's " Evolution du Regne Vegetale," Phanerogames, vol. i, ' Bibliotheque Scien-

tifique Internationale,' 1885. The full details of the theory of plant evolution, which I have attempted

to sketch, though with considerable modification, are given in this work. The information derived from

these authors is the basis of so much that I have written in these pages, regarding the older plants, that a

general acknowledgment of my indebtedness to them must suffice.

I have also extracted much information from Bentham and Hooker's ' Genera Plantarum ;' Sack's

' Text-Book of Botany ;' various papers by Sir William Dawson ; Schimper's ' Paleontologie Vege'tale,' &c.

15



10S BRITISH EOCENE ELORA.

It is well known that the lowest of all forms of life may be equally relegated to either

the animal or vegetable kingdoms. These, the Protista are either amorphous or composed

of cells filled with protoplasm, a complex living substance endowed with internal forces

conferring upon them variability, in other words, vitality. It is not improbable that the

earliest primordial plants may have possessed no higher organisation than this. There

are dredged, say Saporta and Marion, on the southern shores of France, creatures several

centimetres in length, whose substance is entirely penetrated with fine particles of

the sea-bottom. They would pass unnoticed did they not shift their position with

extreme slowness and vary their form by the extrusion and retraction of short prolonga-

tions. Placed in a glass of sea-water they attach themselves to the sides, and free themselves

gradually of sand, when a slightly yellow hyaline jelly, absolutely deprived of nucleated

elements, is disclosed. They are allied to the Protamceba and Pelobius, and from these

starting-points all the progressive stages of development are traceable.

In certain of the Protista cellulose envelopes are developed, and when further

certain portions of the protoplasm become separated and assume a green colour, and are

thereby converted into chlorophyll, all the characters of vegetable life are realised. The

presence of this special substance gives rise to a whole series of new physiological

functions ; though present in some animals, it essentially characterises vegetable

life. A principal distinction between the two kingdoms is thus due at the outset

to the transformation of part of the elementary protoplasm into granules of chlorophyll.

In progressing upward the structure of plants becomes increasingly complex, and

a nucleus appears in the cells. By gradual stages the Protophytes or Thallophytes

are reached, including the single-celled Desmids and Diatoms, with hard or soft

envelopes, the Confervae, Fucoids, the higher Algae, Elorideae, and Characeae. The

Fungi are destitute of chlorophyll, and hence, or owing to their parasitic and saprophytic

habits, any further development in them seems to have been arrested.

While the more highly organised and complex Algae have retained the aquatic habits

necessary to their existence, some forms of Nostochinece, Pahnettece, and Vaucheria, seem

from time to time to have quitted the water to occupy humid places on land. These

furnish the earliest indication of adaptability to aerial life ; and it is curious to find this

proceeding from the lower types, but slightly differentiated from each other morpho-

logically, rather than from the higher types of Algae. Saporta and Marion assume that

when dry ground appeared some of the lower Algae with flat cellular fronds, such as Ulva,

gradually took possession of damp or marshy spots and, creeping face to the ground,

became ancestors of the Hepaticae
;

x
while others, more confervoid and possessing a thallus

with apical growth, have increased in complexity while adapting themselves to subaerial

1 This is merely conjecture. Prof. Williamson, who has kindly looked through the proofs, reminds me

that the Hepaticae possess a thallus with apical growth (see Sachs, p. 347), and he has plants of Metzgeria

furcata showing it.
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conditions. Foliar appendages were probably given off, and a sort of plantlct with

strictly cellular root-like and leaf-like organs would thus have come into existence, capable,

like the Mosses of the present day, of agamous reproduction. Such a primordial cellular

plant constitutes the first stage of growth, not only of Mosses and Hepaticae, but also of

Ferns, Eijuisetacese, Lycopods, and Ophioglosseae. They are developed from the spore

and closely resemble the lower Algae in their purely cellular structure.

Saporta and Marion also regard the relatively early or late appearance of sexual organs

in the life of a plant as exerting a predominant influence on its susceptibility to become

differentiated or modified through the force of the changing circumstances which surround

it. Those among the primitive terrestrial Algae in which sexuality was deferred until late

had a longer period of purely vegetable life ; and were thus not only more susceptible to the

influence of new conditions, but had a longer time in which to adapt themselves to them,

and so become diversified in type. Among the results of this elaboration they place the

existing Mosses and Hepaticae. In the Mosses the spore gives birth to a conferva-like

thallus, called the Protonema, a reversion in all probability to a primitive ancestral stage.

The growth of this elementary thallus, or purely cellular plant, is never arrested by the

development of sexual organs, and is thus peculiarly susceptible to differentiation ; foliar

buds are given off in places from its ramifications,
1 the increase of cells at these points

assumes a regular plan, and little by little small laminae take the form of leaflets borne on

a stem supported by radicles. These radicles are capable of producing new plants and

propagate so energetically that extensive carpets of moss may be formed without the aid

of reproductive organs, which, indeed, are rarely present in some species. When present,

however, they are of great morphological importance, and are distinguished as male, or

" antheridia," and female, or " archegonia." The male is generally a club-shaped body,

attached to the stem, filled with small and crowded cells, each of which contains an anthero-

zo'id. The female organs, when mature, are in shape of a flask with a long neck, bulging

from a narrow base and composed of a number of cells, of which the central, basal one is the

largest and develops the oospore. At maturity the antherozoids escape by the rupture of

the antheridium and enter the archegonium. A new plant is produced by the oospore,

which develops within the archegonium in which it is born and finally becomes the stalked

organ called capsule or fruit in the Mosses. This so-called fruit bears no resemblance

morphologically to the fruit of a Phanerogam, but is in reality a distinct asexual genera-

tion or separate plantlet, called by Sachs a " sporogonium," which gives birth to the

spores ; which spores, falling in damp places, give rise to a new sexual generation of

thallic, or moss plants. This alternate generation is unknown among Algae, and the

Hepaticae and Mosses therefore introduce a new point of departure, the more developed

and conspicuous of the two generations being very analogous to Algae, while the less con-

spicuous sporogone is agamous, subordinate, and incapable of disengagement from the

archegone in which it is formed
;
yet it is fundamentally an independent plant. The

1 Most frequently from the root-hairs, according to Williamson.
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Hepaticae are similar in growth, and, with the Mosses, present a stationary group which

has elaborated a special kind of differentiation, but, since evolution has acted exclusively

on the first generation, in a direction limited by biologic conditions.

Some of the vascular Cryptogams, as the Eerns, Equisetacese, and Ophioglossese, present

a further stage of development. Their life-history, as in the Mosses, is divided into two

generations which are extremely different, not only morphologically but physiologically.

Their spores give rise to a cellular thallus or " prothallium," never differentiated as in the

higher Mosses into a stem and leaf, but producing sexual organs, namely, archegonia and

antheridia. The sporogone, or young plant of the second generation resulting from the

fertilisation of the archegonium, instead of remaining a mere fruit-like appendage of the

sexual plant, as in the Mosses, is vigorous and independent, and speedily supplants the

ephemeral parent prothallium. As soon as free it takes root and finds its own nourish-

ment ; its tissues become extremely diversified, and fibres and vessels, histological elements

previously unknown, are developed, and plants known as Eerns and Horse-tails result.

In some of these the spore-producing generation, or sporogones, attain great age and very

considerable dimensions, as in Tree-ferns ; but on the leaves of all alike spores are born

whose germination produces a new generation of humble cellular prothallia. The vast

preponderance of this new vegetative system, the sporogone, is already manifest, and in

the next grade of plants we shall see that the independent sexual generation is still more

effaced.

In the Rhizocarpeae, Selaginellese, and Isoeteae, a yet further step towards the evolution

of the highest plants, the Angiosperms, is made, for the separation of the two sexes is

foreshadowed in the two kinds of spores which they produce.

Of these the macrospores are female, for they develop a prothallium bearing exclu-

sively female organs ; and the microspores male, inasmuch as their smaller prothallia only

bear male antheridia. In the Rhizocarps distinct progress is made towards the suppres-

sion of the sexual generation, for the female prothallium is so reduced that the sporogone

appears to be almost directly disengaged from the macrospore. Merely a small appendage

remains formed and nourished in the macrospore, and with only a very small external

development. In the sporogone of the Rhizocarp a " sporocarp," or kind of fruit,

appears, which is formed through the differentiation of some of the fronds, and contains

both micro- and macrospores enclosed in sporangia; in Marsilia this fruit reaches the

highest point of complexity to be met with in existing Cryptogams. The Selaginellas

and Isoetes present an equal development, for the prothallium is retained within the

macrospore itself as a mass of cell-tissue, in which true archegonia appear, destined

to receive the antherozoids on becoming exposed by the rupture of the cell-wall of the

spore. In the microspores the male prothallium is a wholly rudimentary organ reduced

to a single vegetative cell without function, and apparently a useless appendicle to the

antherozoid-producing cells which accompany it. To complete the metamorphosis to

Phanerogams the only further step required is that the macrospores should be fertilised
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in siM on the plants ; and already in the plants last described they have a tendency

to become less readily detached than the microspores. This stage may have existed

among the extinct allies of the Selaginellas, and we shall meet with it in the

Gymnosperms.

The alternation of generation which is so eminently characteristic of the Cryptogams

takes place within the seed of Phanerogams. The second generation, which is absent

altogether in Algae, and so inconspicuous in the Mosses that it never develops beyond the

fruit-like cup in which the spores are produced, preponderates in the Ferns, whilst in the

Gymnosperms the first generation is so completely hidden that it never emerges from the

seed. We have thus seen that, if we omit the Fungi, the progress of evolution, from the

simplest cellular plant to the most complex vascular plant, required that reproduction by

sexual functions should be accomplished during a certain stage by means of a separate

and special generation. The first trace of such a dual generation is to be found in the

capsule of the Mosses, where the second generation is rudimentary, and has no separate

existence. A host of intervening forms must have disappeared between this and the next

group, the Ferns, for in these not only is the second generation thoroughly distinct, but the

first has sunk into a short-lived and humble cellular plant, while the second has developed

into a magnificent vascular plant which sometimes attains tree-like proportions. The first

generation, now subordinate, is soon destined to disappear altogether, and in the Rhizocarps,

as already mentioned, a vast stride is made towards this consummation. Two separate

kinds of spores are produced, in the larger of which the once independent first generation

appears as an inclosed cellular mass within which the female organs are developed, so that

practically the larger spore has become a seed. With the next step in the progress of

evolution, the slender line dividing Cryptogams from Phanerogams is crossed. The Cycads

are the nearest on the other side of this dividing line, and in them germination takes

place in the macrospore or seed, while it is still attached to the plant, instead of after it

has been shed.
1

Before passing on, however, to the true Gymnosperms, we have to notice a consider-

1 Before dealing with these it is well to become familiar with the terms used by botanists in speaking

of the organs of Phanerogams, which are different from those used for the functionally corresponding

organs in Cryptogams.

Cryptogams. Gymnosperms.

Archegonium. Equivalent to Corpuscle.

Antheridia. „ Anther.

Thallus and Prothallium. ,, Endosperm (part of the seed).

Sporogone. „ Plant.

Microspore. ,, Pollen-grain.

Macrospore. „ Embryo-sac, oosphere, the germinating cell (part of

the seed).

Microsporangium. „ Pollen-sac.

Macrosporangium. „ Ovule.

Spore-bearing leaves. „ Stamens and carpels.
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able group of extinct Carboniferous plants wliich united the characters of the Lycopodiaceae

and other Cryptogams with true exogenous stems. Though not in the direct lines of

evolution, for the truly Gymnospermous Dadoxylon equals them in antiquity, they

probably reveal the lines through, which the passage from Cryptogams to Gymnosperms

has taken place. Believed by Brongniart, Grand'Eury, Renault, Saporta, and Marion

to have been Gymnospermous trees, they have been the subjects of prolonged discussion

and research. The laborious investigations of Prof. Williamson had gradually made it

clear that their peculiar exogenous growth was shared by the undoubtedly cryptogamous

Lepidodendron, and the confirmation by M. Zeiller of Goldenberg's discovery that

Sigillaria had spore-bearing strobili, has now confirmed Williamson's contention that

they must be classified with Cryptogams.

As the earliest connecting links between Cryptogams and Phanerogams their morpho-

logy is peculiarly interesting, and the exquisite preservation of many of their silicified

or calcified stems permits the minutest details of their structure to be studied.

That Cryptogams reached a far higher stage of development in the Palaeozoic time

than exists in any surviving representatives has not been disputed. One of the best known

of these is Lepidodendron, the vigorous and splendid growth of which formed one of the

culminating developments of the Lycopodiacea. The complex organisation possessed by

them, even to the minutest points of internal structure, is very remarkable. " They formed

large trees with acicular or falcate, perhaps, at a late period, deciduous leaves, and bore

cones at the extremities of the branches, which differed exteriorly but little from those of

some Gymnosperms. The expanded bases of the scales or bracts bore the sporangia, those

containing the macrospores being nearest the base of the cone. In all the species the stem

consisted of several layers. In most the centre consisted of a parenchymatous pith. In

some this pith was only represented in its young state by one or two isolated cells, but these

rapidly multiplied, developing into a conspicuous medulla. In one or two others these

medullary cells were replaced by a solid rod of scalariform or barred Tracheids. In a third

type barred Tracheids were developed within the cellular medulla—but at the periphery

of the latter they rapidly coalesced into a vascular cylinder. In another type this cylinder

was developed pari passu with the medulla, the boundary-line between the two being

sharply defined. In all cases the vascular bundles proceeding to the leaves were composed

of barred Tracheids derived from this primary vascular cylinder, the vessels of which were

never arranged in radial lines. Even in its youngest state the bark investing this primitive,

non-exogenous, vascular zone exhibited three layers—an inner, often delicate paren-

chymatous one, a median prosenchyma, which ultimately attained to great thickness,

and a permanently thin superficial parenchyma.

" In most Lepidodendra there was developed, sooner or later, a second and more external

vascular zone, the vessels of which were arranged in radiating laminae and which was

unmistakeably an exogenous development from a Cambium layer.

" Lepidodendron, like the greater part, if not all, of the Palaeozoic Flora, became extinct
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during the Permian period, leaving Selaginella and Isoetes as its humble surviving

representatives.

"
Sigillaria closely resembles Lepidodendron in its organization. As in the latter, its

exogenous vascular zone is richly supplied with medullary rays through some enlarged

and symmetrically arranged forms of which the foliar vascular bundles, wholly derived

from the inner non-exogenous vascular cylinder, pass obliquely upwards and outwards, on

their way to the leaves."

'

Professor "Williamson describes the prosenchymatous and the parenchymatous struc-

ture investing the woody zone as a bark, and remarks that, although not divisible into

layers identical with those of the Phanerogams, the enormous development of the elongated

prosenchymatous fibres, or bast-tissue, in the interior of the fossil stems is a manifest

foreshadowing of the presence of that same tissue in the bark of living exogens, especially

the Cycads. There is no difference of opinion as to the exogenous nature of the second

or outer vascular cylinder, though it bears a relatively small proportion to the diameter of

the stem, nor as to the presence of representatives of medulla or pith, and bark ; but while

the French School, including Adolphe Brongniart, B. Renault, Saporta, Marion, and

Grand'Eury, class Sigillaria, in consequence of its exogenous wood, as a low form of

Exogen, Mr. Carruthers, Sir J. D. Hooker, Prof. Williamson, and many of the German

authors have always regarded it as a highly-developed Cryptogam. It appears from William-

son's long-continued researches that the exogenous wood is not always developed in the

young stages, either of Sigillaria or Lepidodendron, and that there is a gradual passage

from one to the other. Sir W. Dawson, a great authority on the subject, now believes

that some Lepidodendra are exogenous, and Prof. Williamson considers that eventually

all may be found so.

The roots of these plants are known as Sligmaria, and are looked upon by the French

School as rhizomes, capable of bearing leaves as well as roots, but as merely roots with

rootlets by other observers. The erect and cylindric Sigillarian stems were crowned with

a mass of long and linear leaves, whose scars have impressed their complex and beautiful

tesselated designs on the trunks.

The next type of exogenous stem is still more remarkable, and its importance as one

of the connecting links between the Cryptogams and the Gymnosperms cannot be over-

estimated. Calamodendron, of Brongniart, but which Carruthers and Williamson affirm

is merely another name for Calamites, possessed a hollow stem with verticillate leaves,

somewhat resembling a gigantic Equisetum. This was filled in solid with pith or cellular

parenchyma when extremely young ; but soon becoming hollow with age, the fistular

interior consisted at last of a vertical series of oblong chambers, separated from each other

by transverse diaphragms, and lined with a very thin film of cells. The exogenous zone,

the presence of which has led to Calamodendron being classified by French authors with

1 This description of the structure of the stems of Lepidodendron and Sigillaria has heen kindly

furnished by Prof. Williamson, to whom I am deeply indebted for it.
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the " Progymnosperms," consisted of numerous woody wedges separated from each other,

in the younger states, by peculiar vertical prolongations of the pith, to which Prof.

Williamson assigns the name of primary medullary rays, while his secondary medullary

rays separate the constituent vascular laminae of each wedge as in recent Exogens. The

wedges extended vertically from node to node, and their apices or inner faces originated in

a vertical duct or canal. Investing this woody zone, and very rarely preserved, was a

cellular layer without vessels, the structure of which is, as yet, but imperfectly known.

In the young state it consisted of a thin layer of parenchyma composed of cells of various

sizes. At a more advanced stage of growth these developed a thick internal prosen-

chymatous layer like that of Zepidodendron and Siyiltaria. The outer surface appears to

have been smooth, not fluted longitudinally, and the articulations to have been incon-

spicuous. The exogenous wood thus surrounded the pith, and somewhat resembled, in

its arrangement, the first year's shoot of a recent Conifer. The rootlets (formerly called

Primularia) grew from near the nodes and were branching. The arrangement of the

appendicular organs on the young trunks was verticillate, and the leaves or branchlets were

distributed at regular distances on the line of nodes, which were pretty close together, but

the branches became few and irregular in older stems. Though there is no direct proof that

such is the case, Saporta and Marion hazard the opinion that the foliage known as Arc/ieeo-

calamites and Borniu, which consists of repeatedly dichotomosing or acicular leaves,

arranged in verticels around nodes, on slightly striated stems, belongs to Catamodendron,

together with a male inflorescence born in catkins something like those of Taxece. Sir William

Dawson states that he has found, on the other hand, the leaves attached to the stem in five

species of Catamites, and in such relations as to give satisfactory proof as to their nature; and

has shown that they are similar in form and external markings to the so-called branchlets

of modern Equiseta. The fact is there is much difficulty in determining the true

relations which the verticillate leaves of Asterophyltites, Sphenophyllum, and Annularia

bear to their several stems.1
Prof. Williamson has described a homosporous strobilus

which he thinks belonged to Catamites ; whilst he has found both homosporous and hetero-

sporous ones which belonged to other allied Asterophyllitean plants. Saporta and Marion

call attention to the resemblance between the leaves of Bornia and those of Trichopitys and

Bryon, which are true Satisburiea ;
2

for, though the former are verticillate and the latter

spiral in arrangement, the possibility of an easy transition from one to the other is

shadowed forth in some Lycopods, and both dispositions occur together in existing Cupres-

sinea and the young Abietinea.

Another remarkable Carboniferous stem with exogenous wood is described by Prof.

1 Prof. Williamson remarks that " the structure and true relations of the roots and leaves are, as yet,

the least known part of the history of Calamites." Very different looking organs occurring in sM at

Saint-Etienne are figured as roots of Catamites and Calamodendron respectively, ' Mem. de l'Acad. des

Sciences,' 2nd series, vol. xxiv.

2 [Salisburiece—a family proposed to receive the numerous extinct as well as the solitary living species

of Ginkgo.]
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Williamson as Astromyclon. It appears that the stem and branches grew together in

exactly the same relation as those of an ordinary exogenous tree, the branching not

differing materially in its outward appearance from that of a Pine. He considers it a

Cryptogam whose affinities were possibly with Marsilea ; and that the large radiating

lacunae of the bark show that it was at least semi-aquatic in its habits.

Contemporaneous with these were many varieties of truly gymnospermous stems. M.

Renault finds that the wood of Poroxylon is dotted with areolated puncta similar to those

distinguishing the spiral vessels of Cycads and Araucarias; and Sir W. Dawson has described

no less than five species of the Coniferous Badoxylon from the American Middle Devonian.

Prof. Williamson long ago demonstrated that the supposed British plants known as Stern-

bergice were merely inorganic casts of the hollow discoid pith of a Badoxylon, and he has

more recently shown that in some of these Badoxylons, double foliar bundles pass off to

each leaf-petiole, as in the recent Ginkgo or Salisburia. That the Gymnospermee had already

attained a considerable numerical development in the Carboniferous Period is still more

apparent from the seeds met with in certain localities. The affinities of Trigonocarpus with

the drupaceous seeds of the existing Ginkgo were pointed out by Sir J. D. Hooker and

Mr. Binney as long ago as the year 1855. 1 Mr. Carruthers, in 1872, figured two

species of Cardiocarpon attached to their axes,
2 and clearly pointed out their

Gymnospermous character. The fortunate discovery by M. Grand'Eury of a number

of silicified seeds at St.-Etienne and Autun ; and the magnificent posthumous work

upon them of M. Ad. Brongniart, completed by M. Renault, has shed a flood

of light upon the subject. These seeds have been placed in a number of genera,

and are of many and diverse forms, but as yet it has not been possible to allocate them

definitely among the previously known Carboniferous genera. Prof. Williamson, in

describing a large series of similar seeds from the Carboniferous deposits of Lancashire

and Burntisland, seems to have experienced the same difficulty.
3 Some of them are

more complex than those of many existing Gymnospermous seeds, those provided with

a testa and a double membrane recalling seeds of Cycads and Taxese, especially Ginkgo.

Notwithstanding their divergence of form, from simply bicarinated to a structure com-

posed of many radiating elements disposed round a common axis, they have one peculiarity

in common, the possession of a cavity at their micropylar extremity, called the " chambre

pollinique " by Brongniart, and the " lagenostome " by Prof. Williamson. Pollen grains,

sometimes much larger than those of existing Gymnosperms, entered this chamber

through the micropyle, increasing in size during their stay in it and developing septa or cell-

walls internally. Underneath this, the lagenostome or chamber, is the albumen or endo-

sperm. Germination has not taken place in any of the fossil seeds and the development

of the embryo is unknown. The great importance of these seeds lies in the fact that

1
' Phil. Trans.,' vol. cxlv, part 1, p. 149. 2 'Geo!. Mag.,' vol. ix, pp. 55—57, figs. 1—3.

3 " Eighth Memoir on the Organisation of Fossil Plants of the Coal-Measures," ' Phil. Trans.,' vol. clxvii,

1877, p. 213. M. Lesquereux has figured a number of similar seeds from the American Carboniferous.

16
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their structure reveals, more clearly than do any existing seeds, the passage from the

cryptogamic stage whence these early " Progyumosperms " had, so to speak, then but

barely emerged.

Even the pollen grains themselves are not without interest when viewed from an

evolutionary standpoint. Unicellular in Angiosperms, bi- or tri-cellular in Gymnosperms,

they are seen to be distinctly pluri-cellular in " Progymnosperms," for the subdivision

into many cells is said by Saporta and Marion to be discernible in all the silicified

pollen grains of Carboniferous age yet studied.1 The included male prothallium is

supposed to be represented by the cells, and in that case has become merely rudi-

mentary. Their relative size, reaching to half a millimetre, is remarkable, for this

exceeds eight and a half times those of the Larch, the largest among living Coniferse

and twelve times those of Cycads and Ginkgo. But whatever the size, they are seen

to have been divided into eight, twelve, or eighteen cells, the dividing septa of which

are still perfectly visible. A considerable increase in bulk accrued to them, as we have

seen, during their sojourn in the pollen chamber of the seed they had entered ; while

the female organ progressed simultaneously with the development of its Corpuscula,

upon whose completion impregnation depended. That these cells are really the homo-

logues of a rudimentary male prothallium has frequently been suggested, and it is due

in a great measure to this structure and the position and development of the pollen-

sacs, that Gymnosperms are admitted to occupy an intermediate position between vascular

Cryptogams and Angiosperms. To this progressive and gradual obliteration of the

independent sexual existence, characteristic of vascular Cryptogams, the evolution of

Phanerogams is mainly to be traced.

Next, however, in relative development to the Dadoxyloid groups stands the

"Progymnospermous " group or genus Dolerophi/ttum. This group deviates more or less

considerably from the types we have hitherto considered, and in it we may hope to find

the more immediate ancestors of true Gymnosperms.

The Dolerophylla were arborescent plants of large size, provided with leathery or

thick, broadly ovate or orbicular leaves, with simple outer margins, but notched or auri-

culated inferiorly, sessile, and leaving a transverse scar of attachment on the stem which

they closely embraced. These leaves were of considerable size and shed either singly or

adhering to branches. They have been found principally at St.-Etienne, and also in the

Permian of Russia. The leaves and branches were produced in great conical buds with

convolute vernation. The veinlets are crowded, radiating, and dichotomous.
2 The lower

epidermis was dense and provided with stomata, while embedded in the parenchyma and

covering the veinlets are several rows of large elongated cells which contained gum or

resinous sap. The organs of fructification are still incompletely known, but the

1 Prof. Williamson thinks that the supposed cells may be but modifications of the sculptured extine.

2 The veinlets are said to possess a duplex structure characteristic of the " Progymnosperms " and now

only retained by the Cycadacece.
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pollen-sacs were, according to M. Renault, disposed radially in double ranks upon,

and partly embedded in, the surface of a not greatly modified peltate leaf. The

pollen grains were very large, formed of many nearly equal cells, and doubly dehiscent

longitudinally. The female organ, discovered by M. Grand'Eury, is an orbicular,

scarcely metamorphosed leaf, hollowed in the centre to receive a single oval seed.

In this primitive type the pollen-sacs are evidently homologues of the microsporangia of

vascular Cryptogams ; the pollen grains are the microspores, while the seed corresponds

to a macrospore, germinating in position, and supported on a carpellary leaf.

Next to Dolerophyllum must be ranged the still more imperfectly known Canno-

phyllites of Brongniart, a plant with large leaves cut up into numerous segments, with

median veins and numerous oblique veinlets, recalling leaves of Scitaminea. In C
Virleti, Brongt., the leaves must have measured several feet in length and the stems have

been also of great strength. Their nearest affinities are believed to be with Psyymo-

phyllum, a prototype of Ginkgo.

Still more developed, and far more perfectly studied, are the Cordaites. This impor-

tant group first appears in the Carboniferous and did not outlast the Permian, its extinction

seeming at once to make way for a great development of the true Gymnosperms. They

were large trees, varied, distributed into many genera, and possessing characters common

to the Cycadaceae, Taxeas, and Gnetaceae, yet being as a whole inferior to true Gymno-

sperms ; a group developed rapidly, and which has left no direct descendants. The stem

was large and repeatedly branched, and in some cases bore leaves several feet in length.

The leaves were coriaceous and possessed a multitude of equal subparallel veins. Three

different types are known and are placed in separate genera, the commonest form being

relatively broad and blunt at the end. The leaf-scars are transverse and discoidal, or

bent and elliptic, and disposed in quincuncial order on the stem. The simple, or rarely

composite fruit-spikes, furnished with spikelets in two rows, occur among the leaves

without definite order. The stem was composed of a central pith ; a woody region

possibly identical in some cases with plants described under the name Dadoxylon

;

and a thick cortical region, divided into an inner parenchymatose, and an outer

denser zone, traversed by fibrous cells and resinous canals. The reproductive zone was

at the inner periphery of the cortical region or bark, and corresponded with Cycadean

and certain monocotyledonous stems, rather than to those of acicular-leaved Coniferae.

The leaves had the progymnospermous structure which is still retained in the Cyca-

daceae. The male and female organs were inserted in the axils of bracts on a floral

spike. In the male the axis is short and furnished with bracteoles, and carries a

number of staminal leaves either in a terminal cluster, or else spirally disposed. The

staminal leaves bear three or four erect and terminal pollen-sacs, corresponding morpho-

logically to microsporangia. The pollen grains contained in them are large and elliptic,

composed of a finely reticulated integument that splits longitudinally, and an endospore

composed of as many as ten cells. In the female, carpellary leaves corresponding to
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Macrosporangia take the place of the staminal ones, each containing a macrospore clothed

in a double membrane, similar in construction to seeds already described, and more

complex than those of any existing Conifer. The Corddites were the most developed

of the extinct " Progymnosperms," and nearly equalled true Gymnosperms in the

relative perfection of their organism. Though highly specialised, this betrays a decided

approach to Ginkgo, not only in the form of the leaves, which are broad, blunt, and some-

times bilobed, but also in their organs of reproduction, more especially the seeds named

Cardiocarpus, which almost exactly reproduce those of Ginkgo.

The " Progymnosperms " are not entirely extinct, for one order, the Cycadacese, has

survived with little variation to the present day, and the living species preserve, almost

unmodified, the characteristics of their remote ancestors of Carboniferous age. Their

general growth and external appearance were briefly described in our Introduction,1 but

the probable course of the evolution of the Gymnosperms cannot be sketched without

more particular reference to the details of their internal structure.

The Cycadacese are allied to true or acicular-leaved Coniferse mainly through their

reproductive organs, whilst in many other respects they are far less developed. Their

relative inferiority is especially apparent when the internal structure of their stems is con-

trasted, for these correspond in plan with such primitive types as Poroxylon and Corddites^

and differ remarkably from the truly exogenous stems of the higher Gymnosperms. A
fully matured stem of Cycas is composed firstly of central pith; secondly, a single

cylinder or zone of primary wood without exterior rings of growth ; thirdly, one or more

regions of liberian parenchyma and an equal number of woody cylinders ; fourthly, the

cortical parenchyma ; and fifthly, the hypoderma or zone of increase.
2 The permanent

bases of the petioles contribute to the latter and make an external covering of consider-

able thickness. Both the woody zones are traversed by medullary rays, but the second

is engendered later than the first, and has a different origin. The fibrous elements of

the woody zones are marked with rows of obliquely elliptic areolations, differing, according

to Saporta and Marion, alike from those of true or cone-bearing Coniferse and from other

" Progymnosperms," but recalling somewhat more the structure of Ginkgo and the Taxeae.

The general plan has little in common with that of the Coniferae or Dicotyledons ; but,

due allowance being made for the branching habit and presumably more rapid growth,

bears a striking analogy with that of Corddites.

The leaves of Cycadaceae are, according to Sachs, of two kinds ; the one described as

" dry, brown, hairy, sessile, leathery scales, of comparatively small size," the other large

and pinnate, that is, provided with distinct segments inserted on the sides of a usually

simple support. In the forms both of the scale-leaves, and of the modified leaves which

support the sexual organs, Saporta and Marion see reasons to infer that the now pinnate

foliage-leaves must have been originally simple or merely fimbriated along the margins,

1 Ante, p. 14.

2 See Carruthers' " Memoir on Cycadean Stems," ' Trans. Linn. Soc.,' vol. xxvi, p. 675.
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then incised and segmented, and lastly pinnate ; in which cases they would have once

presented a remarkable affinity with certain abnormal Corda'ites and Salisburiea. The

analogy is increased by the presence, common to all these, of a peculiar cellular tissue,

called " tissu lacunaire" in the middle of the substance of the leaf and uniting the veins.

The flowers of the Cycadaceae are always dioecious, the plants being either male or

female. They are placed at the summit of the stem, and in all the genera except Cycas,

they externally resemble fir-cones. The female flower of Cycas is composed of a

whorl of metamorphosed foliage-leaves, several of the lower pinna? of which support

ovules. These attain a considerable size even before fertilisation, and the fertilised

seed " acquires the dimensions and the appearance of a moderate-sized ripe apple,

hanging quite naked on the carpel."
1 The stem continues to grow through the whorl

of modified leaves forming the female flower, developing first a whorl of scale-leaves

and then new whorls of foliage-leaves. Saporta and Marion point out that this is the

utmost simplification of which phanerogamous plants are capable, and indicates very

clearly the stages through which their evolution from Cryptogams must have progressed.

The male flower is composed of numerous smaller undivided staminal leaves, expanded

from a narrow base and crowded on the under side with pollen-sacs. In other Cycads

the staminal or carpellary leaves are disposed on a shorter and relatively slender stem,

and become often hard or lignified. The pollen-cells or microsporangia are grouped in

clusters of three or five on the under side of the staminal leaves, like the sori on Ferns.

They open longitudinally, and, according to Sachs, " are in all respects much more like the

sporangia of Ferns than the pollen-sacs of other Phanerogams, from which they also differ

in the firmness and hardness of their wall."
2 The relative size of the grains, their often

elliptical form and median furrows are, on the other hand, special to Cycads. The grains

are at first formed of only one cell, but subsequently this divides into two cells, the larger

of which becomes fashioned into the pollen-tube whilst the smaller again subdivides, so

that a Cycadean pollen grain is normally three-celled ; a character helping to assimilate

the Cycads with ordinary Gymnosperms. The carpellary leaves are crowded in a spiral

arrangement on the axis of the female flower, except as just described in Cycas, each one

bearing two ovules on the under surface of the peltate or expanded lamina. Saporta and

Marion regard it as probable that they were originally more numerous, covering the

surface of the limb, and that the reduction in number is an advance in their evolution.

In Corda'ites the fruiting organ is a shoot with greatly modified leaves, the main

axis bearing only sterile bracts, from the axils of which the staminal or carpellary

leaves are developed, while the bracts serve as involucres. In Ginkyo the male flower

consists of an axis with staminal leaves bearing pollen-sacs at their summits, much as in

Corda'ites ; but in the female flower there is no axis, and it consists only of isolated

carpellary leaves springing from the axils of foliage leaves, and bearing two, or rarely three,

ovules at its extremity.

1 Sachs, p. 503, English Edition, 1882. 2 L. c, p. 504.
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Supposed Cycadaceoe occur in the Upper Carboniferous,1 and in the Permian several

genera are distinguishable. In the Rhaetic series representatives of Cycas were already

differentiated from the rest, or Zamiese, but even when most numerous and diversified the

limits within which they varied were very circumscribed. Their oldest known ancestor is

Noeggerathiafoliosa, of the Middle Carboniferous ; and although the leaves even in this

are pinnate, those destined to bear the organs of reproduction are little metamorphosed

and but slightly smaller than the foliage-leaves. The ovules also were smaller and far

more numerous than at present, and for these reasons Noeggerathia is justly regarded by

Saporta and Marion as a primitive type of Cycad in process of evolution. Pterophyllum

and Nilssonia succeeded it, and already in the Secondary Period the numerous genera did

not (with the exception of Bennettites) differ in any essential points of structure, so far

as is known, from the species living in the present day. They become increasingly rare

Fig. 39.—The last "European" Cycads. A. Zamites epibius, Sap., from the Oligocene of Bonnieux

(Vaucluse) ; a frond of small size. B. Zamiostrobus Saportanus, Schimp., female cone from the

Oligocene of Armissan (Aude). C. Encephalartos G-orceixianus, Sap., middle part of a frond from

the Miocene of Kami (Eubcea), two thirds natural size.—After Saporta and Marion.

as Cretaceous times are passed, and appear to have completely died out in Europe with

the Tertiary Period, evidently declining under the competition of newer forms and only

surviving in specially favorable stations.

In arriving at the " true Gymnospermic " stage of Saporta and Marion we definitely

leave behind all those genera of ambiguous and prototypic character which we have

hitherto had under consideration. In these we have traced step by step how the purely

1 Pterophyllum GrancTEuryanum, Sap. and Mar., a plant discovered by M. Grand'Eury, is regarded

by Saporta and Marion as a primitive Cycad. ' Evolution des Phanerogames,' vol. i, p. 109, fig. 58.
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sexual generation has gradually been suppressed as an independent existence. The spore

and the prothalliuin have become one, and the sexual stage reduced to a few cells, repre-

senting the prothalliuin, developed in the embryo-sac in the seed and in contact with the

rudiments of a female prothalliuin. The pollen grains of Gymnosperms, are according to

Sachs, homologous with the microspores of Selaginella, since they are subdivided internally

into cells representing a very rudimentary male prothallium. The largest of the cells

ruptures and becomes transformed into the pollen-tube. The pollen-sacs containing the

grains of pollen are produced on the inner sides of staminal leaves, either in pairs or in

larger groups, and open at maturity to set free their contents. The macrosporangia are each

reduced to a single macrospore called a nucellus or ovule, and may be formed either of

the metamorphosed end of the floral axis ; or be axillary ; or proceed from the carpels. The

carpels never cohere so as to form a true ovary before fertilisation, hence the term Gymno-

sperm ; although on ripening they often increase in size so considerably that they close

together and conceal the seeds. Cases are, however, " not rare in which the seeds remain

quite naked from first to last."
1 One or more embryo-sacs are formed near the apex of

the ovule or seed. An endosperm or mass of cellular tissue corresponding to the prothal-

liuin of Cryptogams is formed in the embryo-sac, and within this arise Archegonia or

Corpuscula. The pollen-tubes penetrate the ovule and reach the corpuscle, impregnating

the germinal cell within, called the oosphere, in which the embryo of the future plant

subsequently appears. " During the development of the embryo the endosperm (prothal-

lium) becomes filled with nutrient materials and increases greatly in size ; the embryo-sac

which encloses it grows at the same time, and finally entirely absorbs the surrounding

tissue of the nucellus (ovule) ; the integument, or an inner layer of it, becomes developed

into a hard shell, while frequently (in naked seeds) its outer mass of tissues becomes

fleshy and pulpy and gives the seed the appearance of a drupaceous fruit {e.g.

Cgcas, Salisburia). The effect of fertilisation extends to the fertile leaves, which enlarge,

swell, harden, and approach each other, and constitute a complex organ, the fruit forming

fleshy or woody coatings to the seeds {e.g. Juniper), or woody supports beneath them as

in Coniferae." 2 The reproductive organs of the Gymnosperms are thus seen to be very

complex. They are simplified in the still higher Angiosperms by the final obliteration of the

Archegonia or Corpuscula and of the endosperm or prothallium contained in the embryo-

sac, whilst the pollen grains or microspores become almost unicellular, and thereby lose

the last trace of the inclosed male prothallium of the Lycopodiaceae. The seed develops

gradually as it ripens, its function being to protect the embryo and to store up nutriment

for its use when germinating. The embryo lies in the eudosperm which fills the seed and

is differentiated distinctly into stem, root, and leaves.

The "true Gymnospermse," comprehending the order Coniferze only, have a branching

stem, usually arranged in verticels round a central axis. Interiorly the stems are truly

1 Sachs, p. 498.

2 Sachs, p. 499.
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exogenous, composed of a woody interior and of a bark, these being most distinctly

separated from each other by the reproductive cambium layer, which produces annually a

new layer of wood on the one side, and of bark on the other. As in the Cycads, the true

vessels are confined to the periphery of the greatly reduced central pith. The fibrous

wood is arranged in concentric zones without any mixture of intercalated bark, and is

uniformly composed of punctated fibres, radially disposed and traversed by medullary

rays. The wood is destitute of true vessels and only contains an insignificant proportion

of woody parenchyma, except in a few Conifers of relatively rapid growth. The great

advance is the permanence of the cambium layer and the consequent regular increase of

Fig. 40.—Leaves and male organs of Ginkgo. A. Lateral branch and male catkin, on the point of

emitting the pollen, surrounded by young undeveloped leaves. At the base are two bilobed bracts.

B and c. Detached flowers. J>. Pollen grain greatly magnified, showing a three-celled interior, sur-

rounded by extine. e. Leaf, two thirds natural size, of the wedge-shaped and deeply-cleft variety.

—After Saporta and Marion.

the stem, a growth exclusively confined to the Coniferse and to Dicotyledons, and the

complete separation of the bark from the wood. The bark is composed of three elements,

the fibrous inner bark or liber, the parenchymatous second layer, and the outer or

suberous bark covered by the epidermis. The leaves are always simple, generally narrow,

and most often seated on more or less decurrent cushions, provided with longitudinal

veins, solitary or several parallel, simple or forked, but never anastomosing or even joined
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by intercalated veinlets. The Ginkgo presents in many respects a simpler organisation

than the rest of the Coniferae, and its study is therefore likely to bring us nearer to the

starting-point of the Order than that of any other genus.

Ginkgo is the largest-leaved of the Coniferae. The leaf is fan-shaped on a long and

slender petiole, and the fan is generally more or less cleft in the centre and sometimes

still further subdivided. There are two fibro-vascular bundles in the petiole from which

fine dichotomosing veins proceed. Filling in between the veins there is beneath the epi-

dermis a " lacunary " tissue formed of elongated cells, arranged in transverse bands which

anastomose together. The same construction prevails in Cycads, and a not dissimilar one

Fig. 41.—Leaves and female organs of Ginkgo. A. Bilobed leaf of ordinary type. B. Short lateral and

flower-bearing branch, surmounted by a rosette of entire leaves and stems supporting recently fer-

tilised ovules, c. Stem bearing a cluster of ovules on pedicels, only oue of which is destined to be

developed. D. Stalk bearing two ripe seeds, of which one has been removed to show the scar of

attachment. E and F. A bicarinated and a trigonal seed with their fleshy envelopes removed. Half

the natural size. After Saporta and Marion.

in Cordaites. The sexual organs are disposed on abbreviated lateral shoots. The male

flower-spike is in form of a catkin, and axillary, each of the altered leaves of which it is

composed bearing two or three terminal pollen-sacs at their ends, which depend from

short peduncles, as in other Taxece and in Cordaites. The female apparatus is placed

amidst a rosette of normal leaves, and consists of a group of petioles, supporting each two

ovules instead of a bilobed leaf. The matured seed is more like, in structure, that of

Cycas and of Cordaites, already described, than that of any other Conifer. Under a

fleshy integument there is a hard testa in form of a bi- or tri-carinated nut, the large

17
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kernel of which contains a bulky embryo, furnished with two unequal cotyledons. The

stem has a relatively large pith, and by this, as well as by its punctated woody fibre and

septiferous bark and some other characters, its relation to Cycads is apparent. The

Ginkgos can be traced back to the Carboniferous through a series of increasingly modified

forms, even those from the Permian being not dissimilar in aspect to those which still

exist. Prof. Williamson is convinced that Dadoxylon was a closer ally of Ginkgo than of the

Cycads, the leaf-bundles being in pairs, a peculiarity of construction now wholly confined

to the former. The type was by no means isolated in the Carboniferous as at present,

for many varieties of Dadoxylon, and fruits resembling those of Ginkgo are known, and

its ancestral form Ginlcgophyllum approaches both Noegyerathia and Corddites, as well as

the most ancient Cycadaceae. The course of evolution does not demand that all Coniferse

should have descended from Ginkgo as a common ancestor, but the living species is

certainly the only one which, apart from its exogenous trunk, can convey to us a faithful,

if weakened, image of the Coniferae as they existed in times anterior to the organic

changes which transformed some into cone-bearers and others into Taxeae.

It only remains now to trace as far as possible the evolution of the Conifers from

the primitive type. The oldest examples known to us possessed an exogenous

growth. Their leaves were broad and attenuated at the base with parallel dichotomising

venation. The male and female inflorescence were separated, and formed spikes composed

of bracts or metamorphosed leaves arranged round a central axis. The subsequent modi-

fications have been in the direction of the successive reduction of the breadth of the leaf

and number of veins, and their combination into a mid-rib ; and it is amongst the most

primordial genera, Araucaria and Agathis, that the largest leaves are to be found.

The Taxe^e are older as a group than the true Coniferae. During the progressive

development of the Coniferae to their present state, great numbers of types must have been

evolved which have since entirely disappeared. A few, more persistent than others, have

come down to us and seem to reveal at least some of the stages by which the cone-

bearing Coniferae were differentiated from the rest. There has been a tendency in the

Taxeae for the floral axis to diminish, and in the other orders for it to increase. One

well-nigh constant element in the Taxeae and the Podocarpeae is the swelling of the sub-

stance surrounding the base of the ovule until it forms either a membranous or fleshy

cup. Dacrydium, Podocarpus, P/tyllocladus, and Taxus are diverse examples of this.

Saxegothea is perhaps the highest form of Taxad, for the bracts form a sort of cone, each

scale of which bears an inverse ovule at its base, seated in a membranous cup. In the

Yew the male flower is made up of a number of bracts, very like the inflorescence of

Equisetum, as pointed out by Sachs ; while the female flowers "spring from the axils of

foliage-leaves belonging to elongated woody shoots and have the form of short branches

covered with decussate scale-like bracts," the axis of the shoots ending in a terminal

ovule.
1 The last is not dissimilar, according to Saporta and Marion, to that of the Abie-

1 Sachs, p. 515.
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tines, but the ovule in Taxus subsequently develops solitarily on its cup-like base, whilst

the support in the Abietincae takes a scale-like form. A primordial member of the Abie-

tinea?, before the ovules were collected in a cone, should not differ fundamentally in its

fruity organs from a primitive Taxad, before its floral axis had been impoverished. While,

as already stated, it appears certain that the Taxese as a group preceded the true Coniferae,

it is probable that what are now alike cone-bearing Coniferae were differentiated before

the fruiting organs of some of them definitely took the form now common to all. The

cone is a branch wholly or partially modified to serve as a support to the female organs,

and to protect the seeds after fertilisation until they ripen. In the cones of Cycads the

metamorphosed leaves directly support the ovules ; but in Coniferae these organs are

situated on structures arising out of the axils of the bracts, which latter do not increase

while the ovule-bearing structures are enlarging and producing the ovules. In the Abie-

tineae an entire branch is modified to form the cone, but in the Cupressineae only the

upper part is transformed. The occasional perfoliate cones of Cryptomeria and Cunning-

hamia demonstrate that the middle of the branch was the part originally modified, and

that the sterile termination has since been lost through atrophy. In many of the older

Coniferae of the Trias and Rhaetic the scales of the cones are more scattered and their

leaves less completely altered, producing the long cylindrical forms which so often charac-

terise primitive types such as Voltzia, Schizolepis, Glyptolepis, and Lepidostrobus. The

most ancient Conifers of which we have definite knowledge, although there must have

been still older types, are the Walchia, a considerable tribe of trees of large growth,

clothed with deciduous foliage not differing greatly in appearance from that of Araucaria

Cookii and A. excelsa. The cones, however, were small, ovate or oblong, with lanceolate

scales formed of only slightly modified and closely imbricated bracteal leaves firmly

attached to the axis. The seeds were small, slightly alate, and free, from one to three being

born under each scale. In construction the cone is not unlike that of Araucaria, except

that the latter possesses but one seed to each scale, and the bases are not persistent to the

axis. The Walchice are associated in the Carboniferous with two genera of Ginkgos, Ginkgo-

phyllum and Trichopitys, together with the last of the Cordaites. They are succeeded in

the later Permian by TJllmannia which links them to the Jurassic Brachyphyllum. Voltzia

of the later Permian and Trias is seen, by the disposition of its seeds, and in other respects,

to be allied to the Taxodieae, though its thin imbricated scales, forming a loose and rather

large cone, link it also with the Araucarieae. The Triassic Albertia bears a striking resem-

blance to Agaihis in its cones, but in foliage it more resembles Araucaria Bidwillii and

A. Cunninghami. Glyptolepis, a genus bearing cones with a long axis and small fim-

briated scales, carries on the Voltzian type through the Upper Trias.

The commencement of the Jurassic period marks an epoch in the development of the

Coniferae, their characters for the first time approaching sufficiently to those now existing

to enable the whole to be placed in living families. At the same time many of the archaic

genera, such as Walchia and the Sequoia-like Palissya, do not survive beyond it, but make
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way for the newer and more vigorous types which are ushered in with the first dawn of

the Cretaceous period. Jurassic forests appear to have been composed mainly of genera

belonging to the Araucarieae and the Cupressineae, with an undergrowth of Cycads and of

various species of Brachyphyllum and Eerns.

Of the five tribes into which existing Coniferae are grouped the Taxe,e, through Ginkgo,

are decidedly the most venerable for their antiquity. The pedigree of this tree is so

remarkable and is traceable through such ages, embracing as it does widely divergent

forms separated into many genera, that Saporta strongly urges that the extinct ancestral

and the living form should be elevated to the rank of a distinct tribe in classifying

Coniferae.

It is somewhat remarkable that while some of the Jurassic species of Ginkgo are

almost indistinguishable from the living, they seem to have reverted during the Creta-

ceous and Wealden towards older forms, the leaves of at least one being laciniated or cut

up into narrow segments. The Carboniferous Ginlgophyllum died out with the Permian,

where it is associated with Trichopitys. The latter with Baieria persisted down to the

close of the Secondary period. No other genus is known in the Lias, but in the Jurassic

many species, some true Ginkgos, are met with ranging from Australia to within the Arctic

Circle. The tribe had greatly diminished in the Cretaceous period though Baieria and

Sclerophyllina were among the survivals. Its later history will be found at p. 46 of this

memoir.

The rest of the Palaeozoic Coniferae cannot be placed with certainty in any one of the

existing tribes. Their characters seem to unite the Araucarieae, the Cupressineae, and the

Taxodieae, and there can be no doubt that the remote period in which they flourished was

antecedent to the differentiation of these tribes from each other. It has been proposed

by Saporta to unite them in a single tribe, that of the Walchie^e of Schimper, and the

advantages of this arrangement, at least as a provisional one, are obvious. The principal

genera would be Walchia, Ullmannia, and Brachyphyllum. The latter was an immense

genus, with very thick, closely inlaid, or imbricated leaves, and small cones, either

persistent or caducous, composed of persistent scales which were also closely imbricated,

and, not greatly differing, except that they were more lanceolate, from the foliar leaves.

None of the Walchieae so far as is yet known survived the Jurassic. Brachyphyllum is

the last of the Coniferae which cannot properly be classed in an existing tribe,
1 and in

leaving it we seem to quit the unknown.

The Araucarieae are of an antiquity which is only surpassed among Conifers by

Ginkgo, though the Carboniferous woods, for a long time thought to be Araucarian, are

now placed in the widely removed progymnospermous genus Corda'ites. Undoubted

Araucarian forms first appear in the Trias, but with ambiguous characters, which render it

probable that they may be ancestors of all three existing genera. Mr. Carruthers was the

first to demonstrate beyond all doubt that true Araucaria existed in the Inferior Oolite of

1 It is placed with the Taxodiese by Schimper.
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England ; and their presence in contemporaneous beds has since been ascertained in

France. The British species are Araucarites sp/iarocarpus, Carr., A. P/iillipsii, Carr.,

and A. Brodiei, Carr., from the Inferior Oolite, and A. Pippingfordensis from the Wealden. 1

Two of the Jurassic species seem to have shed their scales similarly to the existing trees

;

but in the first the cone is unbroken and the scales are seen to have been woody and

persistent like those of Araucaria Bidwilli, though otherwise resembling A. excelsa.

The Greensands of France have yielded important foliage of undoubted Araucaria, as

well as cones, some of the latter as large as any now existing.

The Taxodie2E form another tribe of remarkable antiquity. The oldest form which

can be placed with certainty in it is Voltzia, a genus which appears in the second half of

the Permian. Two other genera, Cheirolepis and Schizolepis, occur in the Rhsetic and

Lias and are principally known from their small, elongated, and bracteated cones. The

singular Rhactic Palissga is more completely known, the cones being frequently attached

to the foliage, which is dimorphic, while the cone is composed of pointed and laterally lobed

scales and pointed bracts. SpJtenolepis is another fineRhsetic genus with terminal cones

clustered together, which survived to the Cretaceous. The genus Swedenborgia, so far

limited to the Rhaetic of Sweden, and Ecltinostrobus of Solenhofen approach more nearly

to the existing genera Cryptomeria and Athrotaxis. The Taxodiese thus abounded in the

Trias, and attained their maximum towards the close of that formation and in the Lower

Lias, when they seem to have preponderated over all other plants showing a preference for

humid stations. Thenceforward they declined and in the later Jurassics the Cupressineae

had already to some extent replaced them. Sequoia,
2 however, abounded in the Cretaceous

period, especially within the Polar Circle, and a Taxodium also appeared before its close.

One of the most remarkable characteristics of this tribe, aecording to Saporta, is the

tendency to polymorphism in the foliage of every genus belonging to it, not only with

regard to different species of the same genus, but also in individual plants. This was

especially apparent in the more ancient representatives of the family, and led the earlier

authors to assign to different species foliage of Voltzia and Palissya which might have

grown on the same tree, so extreme is the range in the size and form of the leaves. In

describing the Eocene Taxodieos during the progress of the present work, I have repeatedly

called attention to the polymorphism which is apparent in many of them, a peculiarity

still manifest in nearly every living species.

The entire tribe is certainly a declining one at present. The few genera comprised

in it are represented by single or few species, and seem all decreasing and retreating

relatively to the positions they formerly occupied, while none have maintained themselves

in Europe,

The CuPRESsiNEiE seem to have been first definitely ushered in with the Jurassic

1 ' Geol. Mag.,' vol. iii, p. 249 ; and vol. vi, p. 3.

2 Probably the oldest species is described by Carruthers from the Gault of Folkestone, as Sequoiites

Gardneri, ' Geol. Mag.,' vol. vi, p. 7.
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period, and do not assume any important position until the Oolites are reached. A
fragment of foliage with squamiform leaves, imbricated in four rows, appears to have been

brought from the Carboniferous of Melville Island, but no other foliage bearing any

resemblance to that of a Cupressineous plant has elsewhere been found in rocks inferior

to the Upper Trias or Lias. In the older Jurassics the branches when met with are small and

scattered, but in the Middle and Upper Oolites they are large, numerous, and of many types,

though fruits are unfortunately always rare. Along with Widdringtonites, Palaocyparis,

Thuyites, Phyllostrobus, none differing much externally from living forms, we come across

the still existing genus Widdringtonia.

The Cupressineae are believed by Saporta and Marion to be an offshoot from the same

stock as the Taxodiese, with the elements of the cone, diminished in number and more

perfectly soldered and combined together, arranged on a decussate or verticillate plan. In

the oldest known species of the existing genus, Widdringtonia, the leaves are imperfectly

arranged in pairs, and the four scales of which the cones are composed are thought to be

metamorphosed from them. The leaves of the Cupressinese, at first irregularly disposed, as

shown in Jurassic species, finally became in most of the genera regularly arranged in pairs,

the lateral being compressed and keeled, and the front and back flattened. The highest

degree of complexity is presented by the most recent type, the Junipers, in which the

fleshy scales are soldered together so as to convert the cone into an edible berry. There

is thus evidence of progressive development in the tribe which is now, next to the

Abietineae, the most extensive among Coniferse.

The Abietine^; are regarded as an ancient tribe, with characters fixed in very remote

times, which varied within small limits, and for a long time increased but very slowly in

importance. They seem to have descended from an ancestry different from that of the

two preceding tribes, whose common origin is apparent in many ways, and which were

perhaps originally an offshoot from the stock which produced the Taxese. Saporta has long

upheld the view that their cradle was in the extreme north of the hemisphere to which

they are practically confined even now.

The researches of Dr. Nathorst have set the first appearance of the tribe as far back

as the Rhsetic of Scania. They reappear in the Inferior Oolite of Spitzbergen, where

several genera seem to be present, and have been met with in Norway, Sweden, Siberia,

and Spitzbergen, while they are all but unknown in the Jurassics to the south.
1 In

Cretaceous times, however, they had spread farther south, and in the Neocomian, Gault,

and Chalk of Belgium, the north of Erance, Normandy, and England, many curious species

occur combining characters which are now distinctive of different genera and subgenera.

Thus, the Cembra, Tceda, and Pinaster sections of Finns were imperfectly separated

;

cones like those of Cedar were formed of persistent scales, but were themselves caducous,

instead of possessing a persistent axis with scales which fall off as at present ; and the

1 A small cone with thin scales, from the Kimmeridge Clay, is described as Pinites depressus by Car-

ruthers, ' Geol. Mag.,' vol. vi, p. 2.
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Tribes. Genera.

characteristics of Abies, Tsitga, Picea, Cedrus, and Larix seem to blend and lose them-

selves in these ancestral species.
1 The types which were formerly the most widely spread

now extend farthest to the south.

The structural characters of the cone are especially important in this tribe. The

support of the ovule represents an axillary shoot reduced to a single phyllode, supporting

two ovules, and is only slightly and superficially soldered to the bract. After fertilisation

this support alone increases in size and forms the scale of the cone, while the bract dies

away or presents no appearance different to an ordinary leaf. The ovules are always

inverse and buried in the substance of the scale, usually becoming surrounded with a

membranous wing formed from its outer cellular layer. The general appearance and

later history of the tribe have already been described (p. 60) in this Memoir.

With the Cretaceous, or rather with that indefinite age which intervened between the

close of the Cretaceous and the dawn of the Eocene, unrepresented by any stratified rocks

in England, we close the book on the evolution of Gymnosperms, for nearly all the archaic

anomalous genera which held the place of our Larches, Pines and Spruces, Cypresses, and

Junipers, give way to living genera and even species.

1 The following simple classification of the Abietinese proposed by Saporta seems specially applicable

to the needs of the geologist.

Sub-genera,

f Strobus. Leaves fasciculated by fives ; apophyses terminal
;

scales of cone persistent.

Cembra. Leaves fasciculated by fives ; apophyses terminal

;

scales of cone caducous.

Pseudo-strobus. Leaves fasciculated by fives ; apophyses central
;

scales of cone persistent.

Teeda. Leaves fasciculated by threes ; apophyses central

;

scales of cone usually caducous.

Pinaster. Leaves fasciculated in twos ; apophyses central

;

scales of cone persistent or caducous.

Leaves caducous ; cone pendent ; scales loosely im-

bricated, detaching themselves from the axis on

maturity.

Leaves caducous ; cone erect, with scales persistent.

Leaves perennial ; cones with scales detaching them-

selves from the axis at maturity.

f Abies vera. Cones erect ; scales detaching from the axis at

maturity ; bracts more or less visible, persistent at

the base of the scales.

Cones small, terminal, pendent ; scales few and per-

sistent ; leaves relatively broad and short, regularly

distichous.

___

Pseudo-tsuga. Cones terminal, with persistent scales ; leaves very

linear and irregularly distichous.

Leaves inserted on elevated cushions and decurrent.

PlNEiE. PlNUS

Larice^e

rPsEUDO-LARIX

j
Larix . .

^Cedrus . .

f Abies.

Leaves inserted

SaPINEjE <

direct, and leav-^ Tsuga

ing a discoidal

cicatrice

^Picea
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The Break Between the Cretaceous and Eocene Rocks in the

British Area.

It is a remarkable fact that the extermination of so much that was pre-existing of both

the marine and terrestrial Fauna, embracing nearly all the shelled Cephalopods and all the

gigantic Saurians which had till then occupied the foremost place, should have been accom-

panied by a similar wholesale disappearance among Plants. To suppose that this period

was an exceptionally fatal one, annihilating entire orders of the animal kingdom, is to admit,

in the complete absence of evidence, a break or jerk in the majestic progress of life upon

the earth ; and this is repugnant to common sense. It is more consonant with our

present views to suppose that we are in presence of one of those vast gaps in the geological

record which we know must have occurred over and over again in every upheaved area

upon which sedimentary rocks had been deposited. In turning from the last Cretaceous

deposit in Europe, we seem, so far as the Plant world is concerned, to finally break with the

past, while the first deposit of the Eocene appears like turning over the first page of the

history of things as we see them now. It is thus, perhaps, worth while to turn aside

for a moment to take stock, as it were, of the closing events of the Cretaceous, so far as

we know them at present, in order to estimate the true nature of the apparently sudden

bound in the usually stately and measured march of evolution.

It appears that during the Chalk formation a great wave of depression passed across

Europe, travelling from the west to the east, permitting the ingress of the Atlantic, and

forming a gulf over what is now Central Europe, which constantly increased in magnitude.

We need not believe that this gulf was formed by any sudden catastrophe, for there is no

reason to doubt that the sea conquered the land by the same methods and at somewhere

about the same rate that it encroaches now, and that therefore its advance over many

thousands of square miles of terra firma would be an exceedingly lengthened process.

We cannot gauge the time this occupied ; but we know that since the appearance of Man
Southampton Water has been formed, and a tract between Alum Bay and Studland,

some fifteen miles long and five or six miles broad, has been swept into the sea, and

several species, like the Mammoth, have become extinct. The rate of the encroachment

depends mainly on that of the subsidence and the original height of the land, but what has

here been effected in a subsiding area serves to show roughly how vast a time must have

been needed for the chalk sea to have crept from Kent to the Crimea, and to have covered

the enormous area of Europe over which its traces still remain. As the land subsided and

became sea, blue and green muds were thrown down, to be succeeded in due course by the

deeper deposits of chalky ooze. It would be physically impossible for the Chalk, supposing
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it to represent Globigerina-ooze,1
to have been directly deposited on a former land surface,

and we consequently find that it is invariably preceded by some more littoral sediment.

The nearer the original centre of depression or focus of subsidence, the older the Green-

sands and Gaults must necessarily be ; and the farther we recede from it in any landward

direction, the newer they will be. Now, apart from physical evidence, a comparison of

the Faunas of our Chalk with those of any European bed correlated with it to the

eastward would at once show that if one were older than another, it would be that of our

area. Eorms like Mosasaurus, which only appear in our very latest Chalk deposits,

abound in Cretaceous deposits of more central Europe ; whilst others, such as Ichthyosaurus,

found abundantly in our Chalk-marl are, on the contrary, absent in them. The rapid

increase in the proportion of long-canaled and other Eocene-looking Gastropods in

the Chalk, as we recede from Kent and Sussex, reaches a maximum in the Danish

Upper Chalk, and indicates most conclusively a more and more recent period of deposition

for the beds in which they occur. The littoral and each subsequent zone must in

fact have been constantly travelling outward and forward, accumulating only until

1 True Chalk is a pure white limestone, composed of the remains of Foraminifera, valves of Ostracorla,

excessively minute Coccolliths, shell prisms of Inocerami, Sponge spicules, and other debris of organic life.

It was, until recently, admitted to be a truly oceanic deposit, of similar nature to Globigerina-ooze ; but

Mr. Wallace, supported by the late Dr. Gwyn Jeffreys, has put forward the view that it was formed in

shallow water (' Island Life.') Its vast extent, homogeneous nature, and freedom from terrestrial impurity,

show that it must have been formed remote from land, while its larger organisms, mainly Echinoderms

and Sponges, are, with some exceptions, such as are now met with in abyssal depths. Mr. Wallace laid some

stress on the difference in composition of fresh Globigerina-ooze and Chalk, as shown by analysis ; but Mr.

Murray has recently stated that the percentage of carbonate of lime varies from 40 to 95 in the ooze. The

comparison took no account of the fact that the Chalk had been elevated for ages, during which it has

acted as a sponge for the collection and percolation of rainwater charged with carbonic acid, which has

been ceaselessly removing some of its original constituents. Its silica has been dissolved and re-precipitated

as flint, its iron has been segregated into crystalline masses, its manganese into dendritic markings,

siliceous sponge skeletons have been dissolved and replaced by calcite, calcite shells by silica, and

aragonite shells removed entirely. Layers of Chalk a foot in thickness have been reduced to an inch by

the removal of lime in solution. The late Dr. Gwyn Jeffreys had not studied the question, and based his

conclusions upon the Mollusca only, and these chiefly of the Chalk-marl, and he seemed unaware that only

the calcite shells remained in true Chalk. Of these shells Terebratula, Pecten, Lima, and Spondylus

are the chief genera still existing, and all but the last are already known to inhabit water 1400 fathoms in

depth. Moreover, if the Chalk sea did not communicate with the Arctic Ocean, as Prof. Prestwich and

others believe, and was shut off from the Antarctic by land between Africa and South America, as

there is also much evidence to support, its abyssal depths would have been warm instead of icy cold,

and its former abyssal inhabitants, accustomed to warmth, would have sought shallower water in order to

find an equal temperature, and become, as Gwyn Jeffreys states them to be, a tropical assemblage at the

present day. The blue and green muds of the ' Challenger ' pass into Globigerina-ooze with an increased

depth, and their equivalents of Gault and Greensand pass into Chalk in exactly the same way. The

alternative theory of Wallace, that Chalk is decomposed coral mud, could not have been advanced by a

geologist, as while it contains some well-preserved solitary corals, not a trace of a reef-building coral has

ever been met with either in or surrounding it, nor even in any contemporaneous deposit.

18
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the ever-increasing depth led to a change in the sediment. Thus, though beds of Green-

sand or Chalk may be perfectly continuous, with precisely the same lithological characters,

it is absurd to assert that portions of either when separated widely apart by degrees of

latitude and longitude must be synchronous. So far from this, the Chalk-with-flints of

one locality must most certainly have been deposited synchronously with the Chalk-

without-flints of another, and this in turn with the Chloritic marl of another, and the

Greensand of another. The shallower-water zones, such as the Greensand, would travel

forward so long as the sea continued to encroach, and along the farthest confines of the gulf

would recede again when elevation set in, without any Chalk having been deposited over

them, so that some " Upper Greensands " might be newer than any Chalk. It is probable

that each minor zone was a zone of depth, characterised by the same quality of sediment,

and a Fauna to some extent peculiar to it, which kept up with it as it travelled farther

and farther landwards. There might thus be great similarity (homotaxis) in the Fauna of

each zone at long intervals of distance, and its distinct characteristics maintained over the

most extensive areas, without, for all that, its contents having lived synchronously over

the whole area.

We have noticed that the Neocomian and Gault of England and Western France

contain a varied and considerable Flora, represented mainly by foliage and fruits of

Coni/era, without affording the slightest trace of the presence of angiospermous

Dicotyledons. Even the Grey Chalk and the Blackdown Beds have only yielded Conifers

and a Williamsonia of Jurassic type. We cannot account for their absence by supposing

our area to have been isolated, for in the preceding Wealden period neither its Fauna nor

Flora differed from that of Europe. But when we reach Aix-la-Chapelle, we find the

Chalk and Greensand resting upon beds containing a Flora largely made up of

Dicotyledons, and still farther off, in the Cenomanian1
of Bohemia, living genera such as

Magnolia, and farther on still, equally developed Dicotyledons in the slightly newer

Turonian. Such facts were hitherto completely inexplicable, but it now appears probable

that the interval required for the Chalk to progress even only 300 or 400 miles,

may have endured long enough to permit an enormous progress in the evolution of

phanerogams. Nor does the 1200 or 1400 feet of vertical Chalk remaining in our area,

at all represent the completed formation ; for, as the prolonged subsidence finally ceased

and gave place to an equally slow elevation, all the lessening zones of depth must have

travelled back with the receding ocean, and left a series of beds arranged inversely to that

preserved to us. The planing action of the sea has removed all this newer series, just

as it has planed away an older mass of the width of the English Channel ; and it is still

slowly but inexorably cutting down to its own level all the cliffs that form its

shore-lines. The Eocene seas, from beginning to end, were ceaselessly engaged in

this work, and their enormous deposits of flint shingle mark how much had fallen a

prey to them. Nor have the Cretaceous rocks enjoyed any respite from the work of

1 Equivalent of Grey Chalk and Chalk-marl.
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destruction down to the present day, so that what remains is a mere fragment of

what once existed.

It was during the interval that elapsed between the formation of the newest

Chalk now left in England and the oldest Eocene, that Dicotyledons were introduced,

if not actually cvolutionised, and our existing Flora practically came into existence.

All the Upper-Cretaceous Floras of Europe also flourished during this interval, but

we cannot say, with our imperfect record, exactly the order in which they came in,

and must be content to regard them, in a general way, as far newer than they appear to

be stratigraphically. Much of the American Cretaceous series should, perhaps, also be

placed somewhere in this interval, though many well qualified to judge regard it as

dating from an older period. Without this digression we could not have formed so

adequate an idea of the completeness of the break between the Eocene and the Cretaceous

period, nor realised that the so-called Cenomanian and Turonian Floras of Europe may

belong to epochs completely different from those represented by the same horizons in

Kent and Sussex.

The break in the continuity of the history of the Coniferae here introduced corre-

sponds to that which actually occurs in nature in our area. It is not to be understood

that this is the only gap in their history, for there are many, but there are none of such

present importance (or that perhaps are less adequately realised), for it immediately

precedes that chapter in their development with which we are most immediately con-

cerned, and it is absolutely necessary, therefore, that its magnitude and duration should

be recognised, in order to appreciate the meaning of the great change in the character of

the Flora, which we find to have taken place in the interval.

We have already seen that several very anomalous genera of Coniferae occur in

company with Dicotyledons wherever Floras of late Cretaceous age are met with. The

Aix-la-Chapelle Flora was very rich in these, and contains many new to science, which

may now be open to study. The curious genera Inolepis, Cyparixsideum, and Spheno-

lepidium were mentioned at page 17 of this Memoir. Cunninghamites, a genus differing

considerably from Cunninghamia, characterises the Cretaceous of Saxony and Bohemia.

Geinitzia is another genus which has been found abundantly at Quedlinberg, also in the

environs of Dresden, and near Neustadt in Austria. Its cones are cylindrical and elon-

gated, formed of scales at right angles to the axis, with peltate or hexagonal heads marked

with deep and converging grooves, and sheltering three or four wingless seeds at their

base, while the foliage is dimorphic, being closely imbricated as well as looser like that of

Cryptomeria. Nor must we forget that many of the supposed Cretaceous Sequoia are

very imperfectly known, and may prove when examined, to be as anomalous as those of

Aix-la-Chapelle already mentioned. It thus appears that a large proportion of even the

latest of the Cretaceous Coniferae belonged to types which have since become

extinct.

It is quite otherwise when we reach the Eocene. The British Eocene Coniferae bear,
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with just sufficient exceptions to prove the rule, a remarkable resemblance to still existing

species. In some cases the fossil and the living plants are, so far as their organisation

can be compared, unquestionably the same species, though, even in these cases, they do

not bear the specific names attaching to the corresponding recent plants. However

well preserved, some of the organs necessary for accurate botanical determination are

certain not to be in the perfect state requisite for proper examination, and we have

therefore to rely greatly on superficial resemblances. It seems to be the opinion of

botanists that they should not, under such circumstances, be definitely united together.

For all practical purposes, however, their identity might, in some cases, be as safely

admitted as that of a vertebrate animal from its skeleton, or a mollusc from its shell.

If among them there are few strange and extinct types to marvel at, we must at

least become lost in wonder at the extraordinary plant migrations they disclose, and the

great changes in the relative positions of land and water, and of climate necessary for

such migrations to have been practicable. The time is not yet when we can discuss

profitably what these changes must have been, but at a future time we may be in a

position to do so. We shall only show that during the vast lapse of time known as the

Eocene, what are at present the shores of Great Britain supplied a common home

for genera and species of Conifers which now only inhabit the remotest parts of the

earth.

Of Cupressink./e, now only represented in England by the Juniper, we formerly

possessed in our Southern Counties two Erenelas identical with species now exclusively

confined to Australia and Tasmania, and a Libocedrus, which does not differ from the

magnificent Incense-cedar of the Sierra Nevada. These give place in the Middle

Eocene to a Cypress resembling the Funeral-cypress of China, while in the Irish area the

lovely Cupressus torulosa of the Himalayas flourished in the greatest profusion.

There is now no representative of the fast-diminishing Taxodie^e living in Europe,

nor within 5000 miles of Great Britain, but then every genus was represented within

its area, for we not only had the Glyptostrobus of China, but the great Deciduous or

Swamp Cypress of Florida. Both types of Sequoia seem to have formed part of our

Eocene Flora, although some of our Eocene foliage is merely placed in the same genus

with the Californian Red-wood, on account of the resemblance it bears to a French

Sequoia. We had, however, two undoubted and beautiful species of the genus Athrotaxis,

never previously found fossil, and now exclusively confined to the far-off Island of Van

Diemen's Land, nearly 12,000 miles away. Further and repeated examination has

confirmed the opinion that the Sheppey form is practically indistinguishable from Athro-

taxis selayinoides, while the exquisitely preserved Hordwell specimens are identical

with Athrotaxis cupressoides. While these were flourishing in England, the well-known

Cryptomeria of Japan was thoroughly established in Ireland and Scotland.

The determinations of some of the Taxe^e are less satisfactory, for though Ginkgo,

which abounded in Scotland, can always be identified, the Yew, though evidently of great
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antiquity and probably present in many fossil Floras, has often been overlooked in

consequence of its easily detached and insignificant fruits.

Of the PoDOCARPEiE we have, perhaps, several representatives belonging to more

than one section of Podocarpus. The genus is a large one, and now almost confined to

the Southern Hemisphere, and no species inhabits any country nearer to us than Tropical

Africa. The species are still imperfectly known and resemble each other very consider-

ably. The fossils cannot, therefore, in most cases, be absolutely assigned to existing

species.

Two of our most graceful forms belong to the interesting tribe of Araucarie^e,

supposed by many botanists to have been extinct in European latitudes since the Jurassic

period. One of these is indistinguishable from Araucaria CunninglLami, the Moreton-Bay

Pine, now limited to a somewhat restricted area in Northern Australia, and the other is

the remarkable extinct Doliostrobus, uniting foliage something like that of the species just

mentioned, and utterly unlike that of any living dgat/iis, with fruit that can only be

placed with the latter genus.

Nothing new has come to light regarding the British Eocene species of the extensive

Tribe Abietine^e. The closed cones of two, if not three extinct species, have been

found in the littoral sands of the Thanet Beds, and another in the estuarine mud of the

London Clay. They formed no part of the inland Flora of the Middle Eocene so far as

the vegetable debris deposited in the fresh-water clays of the Lower and Middle Bagshot

Beds reveal. Not a vestige of them has ever been met with, not a solitary needle or

scale among the myriads of fruits and seeds and leaves that our Bagshot series has

yielded. But directly marine deposits are once more reached, as in the Bracklesham

and Barton Beds, they again appear, and in great variety,
1
just as if they were fruits of

the sea and formed an integral part of marine Faunas instead of a terrestrial Flora. It

would almost appear that the Pine cones found stranded in the silts of our Middle

Eocene seas had been drifted there from long distances and other lands. It is a mere

conjecture, for they may equally have been brought down from the hills and uplands of

the interior ; but they certainly formed no part of the rich and varied forests whose falling

leaves and fruits were floated and embedded at Bournemouth near to where they fell.

They are equally absent in all the Upper-Eocene and Oligocene fresh-water beds, from

Hordwell to Hempstead, and rich as many of these are in plant remaius, Pine cones only

reappear in one brackish-water mud bed of the Bembridge Marl.

In the Irish and Scotch Basalts, of Lower Eocene age, they occur in only one deposit

of plants, out of many. But where they are present, at Ballypalady, they abound beyond

every other plant ; their bark, branches, and seeds, their needles, solitary and in clusters,

and their cones open and closed, prove to how large an extent the neighbouring forests

must have been composed of Pine trees. Except for a chain of accidental circumstances,

1 A collection made during 1885 has shown that there are species at Highcliff distinct from those of

the Bracklesham Beds.
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—first that a basalt dyke had saved them from being denuded away ; secondly, a

railway was planned across them to avoid a gradient that would not now present any

difficulty ; thirdly, that they stood high enough above the general level to necessitate

a cutting, the Ballypalady Flora would have remained unknown. Its preservation

happily shows us that the remains of such gregarious and local trees as Pines and

Firs may find their way in great abundance into the river-muds at one place, without

betraying any trace of their presence in other not far distant muds, deposited apparently

under the same conditions. But for accident we might have drawn a conclusion relative

to the North-British Eocene similar to that we have just considered regarding the

Eocene of our Southern Counties, but which would have been utterly erroneous. So

unsafe must inferences ever be in this study when founded on negative evidence.

With regard to the leading species, Pinus plutonis, Baily, of Ballypalady, further

research has shown a considerable resemblance between its cones and those of P.

Quenstedti, Heer, of the Cretaceous Quadersandstein of Mole-

tein,
1 the only difference being in the somewhat larger size of

the latter, though the associated needles are thought to be in

bundles of five. Other species as old resemble it, and its

cylindrical form may be takenas a possible indication of con-

iderable antiquity.

None of the other genera of the Abietinece are well repre-

sented, but a number of fragments are placed together in the

genus Tsuc/a, simply because the more perfect cones resemble

those belonging to living species of that genus more than any

other. Sir Joseph Hooker has kindly reminded me that the

generic characters upon which Tsaga is separated from Abies

are not, and could not well be, apparent in the fossils. The

determination is based on general likeness, and on such

characters as are visible, and is not a strictly scientific one, nor

one to which importance need be attached. The Pines, Firs,

fig 42.—Monstrous cone of Larches, and Cedars belong to the most recently developed

™ti„g"S\ilgeK tribe of Conifers, and so far, none of their species had, even in

and the axis prolonged into a
th Eocene assumed the precise forms met with at the present

branchlet with ordinary leaves.
"^ > I *

(' Veitch's Manual.') day.

1 [Heer, "Beitragezur Kreide-Flora," I, « Neue Denkschr. der Schweiz. Gesell.,' 1869.]
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TABLE OF BRITISH EOCENE CONIFERS, WITH THEIR NEAREST

EXISTING ALLIES, ARRANGED ACCORDING TO BENTHAM AND

HOOKER'S CLASSIFICATION.

Order.

CONIFER.E.

Tkibe I.

CUPRESSINE^E.

Genus

—

Callitris.

C. curta, Bowerbank, sp

C. Ettingshauseni, Gardner

Genus

—

Libocedrus.

L. adpressa, Gardner

Genus

—

Cupressus.

C. taxiformis, TTnger, sp

C. Pritchardi, Goepp., sp

Tribe II.

TAXODIEiE.

Genus

—

Taxodium.

T. europseiim, Brongt., sp

T. eocsenum, Gardner

Genus

—

Sequoia.

S. Tournalii, Brongt., sp

S. Shrubsolei, Gardner

Genus

—

Athrotaxis.

A. snbulata, Gardner
A. Couttsise, Hcer, sp

Genus— Cryptomeria.

C. Sternbergii, Goeppert, sp

a 3O "B
W g

Range of nearest existing

representative. 1

C. Australis and C. robusta, Aus-
tralia.

C. Eudlicheri, Australia.

L. decurrens, California.

C. funebris, China-Japan.

C. torulosa, Himalaya.

T. heteropbyllum, China-Japan.

T. distichum, Florida variety.

S. sempervirens?, California.

S. gigantea, California.

A. selaginoides, Tasmania.

A. cupressoides, Tasmania.

C. japonica, China-Japan.

1 Before the range of these British fossil species in other countries can be tabulated a revision of

some of the determinations will be necessary. So long as all the Yew-like foliage is included in one
species, Sequoia Langsdorfii, and all the Cryptomeria-like foliage in another, & Sternbergii, very little

progress in this direction can be made.
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Ordee.

CONIFERS.

Tribe III.

TAXEJE.

Genus

—

Ginkgo.

G. ? eocsenica, Ett. fy Gard.....

G. adiantoides, Unger

Genus

—

Taxus.

T. Campbelli, Forbes, sp

T. Swanstoni, Gardner

Tribe IV.

PODOCARPEiE.

Genus

—

Podocarpus.

P. eocsenica, linger

P. Campbelli, Gardner
P. elegans, Gardner
P. argillse-Londinensis, Gardner

P. incerta, Gardner

Tribe V.

ARAUCARIE^.
Genus

—

Araacaria.

A. Goepperti, Sternb., sp

Genus

—

Doliostrobus (extinct).

D. Sterubergii, Goepp., sp

Tribe VI.

ABIETINEiE.

Genus

—

Pinus.

P. macrocephalus, Lindley and
Hut ton, sp

P. ovata, id

P. Prestwichii, Gardner
P. Dixoni, Bowerbank, sp

P. Bowerbankii, Carruthers, sp

P. Plutonis, Baily

P. Bailyi, Gardner

Genus

—

Tsuga.

T. Heeri.

S a

° n.
" o

bo

Range of nearest existing

representative.

G. biloba, China-Japan.

G. biloba, China-Japan.

T. adpressa, China-Japan.

T. cuspidata, China-Japan.

? P, andina, Chili.

? P. falcata, Cape.

Extinct.

P. elata, Australia.

Extinct.

A. Cunninghami, Australia.

Extinct.

Extinct.

Extinct.

1 P. monticola, California.

? P. laricio, Mediterranean.
?

? P. sinensis, China-Japan.

Extinct.

1 T. Pattoniana, California.
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If we examine this table, and contrast the Coniferae of England in it with those

of Scotland and Ireland, we discover indications of considerable differences in

temperature. The varieties of Callitris, Cupressus, Taxodium, and Araucaria are such

as are to be found growing in company near the water's edge in Madeira, whilst the

more northern assemblage would be found there in grounds a couple of thousand feet

above the sea. Parther north, in the Greenlandic Eocene, the North-British Cupressus,

Podocarpus, and Crgptomcria give way in turn to a still more temperate assemblage,

comprising the Red-wood, Deciduous Cypress, and probably Juniper, Thuja, Cephalo-

taxus, and Fir, while the Yew, Pines, and Ginkgo maintain their ground. There is

thus little reason to believe that the climate of the Northern Hemisphere, though very

much hotter during a part of the Tertiaries than at present, was then more uniform than

now. An extensive migration of species, consequent on a considerable rise and fall of

temperature, has caused the same plants in some cases to become embedded in very

different latitudes, but it needs no argument to prove that all these widely separated

deposits need not necessarily be of exactly the same age, and there is fortunately ample

evidence in support of this. Not a single species of Conifer from either Ireland or Scotland,

with the exception of Ginkgo, which first appears in southern Europe in the latest

Miocene or possibly the Pliocene, has ever been met with in any beds of known

Miocene age, and to maintain longer that the great Basaltic formation is in its entirety

of the latter age, is simply to ignore the accumulated evidence.

The close connection of the Eocene Flora of the English basin with the present

Australian Flora is another of the most obvious of the facts to be gathered from this table.

The two species of Frenela (Cattitris) and the Athrotaxides, known by their fruits, are

purely Australian types, while the Araucaria and some of the Podocarps, though less

perfectly known, are no less characteristically Australian. All these elements completely

disappear from the Scotch and Irish Eocene basin, the plants of which seem mainly

related to those of Eastern Asia. The essential difference between the Floras of our

northern and southern basins, apart from the respective temperatures required by them,

appears to lie in the fact that, whilst the former were almost restricted to types now

indigenous to Eastern Asia, the latter possessed, in addition to these, types now peculiar

to Australia and America.

In order to complete the Monograph as far as possible, the following Tables of

Reference are appended, showing all the Coniferae from British rocks of early Tertiary

age recorded previous to the commencement of this work, and the position now assigned

to them :

Names as published.

Cupressinites globosus, Bow.

„ elongatus, Bow.

„ recurvatus, Bow.

„ subfusiformis, Bow.

Status in this Monograph.

Believed not to be Coniferous.

19
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Names as published.

Cupressinites curtus, Bow.

„ Comptonii, Bow.

„ crassus, Bow.

„ thujoides, Bow.

,, subangulatus, Bow.

,, corrugatus, Bow.

„ sulcatus, Bow.

„ semiplotus, Bow.

„ tesselatus, Bow.

Cupressites taxiformis, Ung.

Sequoia Couttsice, Heer.

Sequoia Hardtii, Heer.

Taxites Campbelli, Forbes.

Cupressites elegans, De la Harpe.

Pinites macrocephalus, Lindl. & Hutton.

Pinites ovatus, id.

P. Bowerbankii, Carr.

P. Dixoni, Bow.

Pinus Plutonis, Baily.

Cupressites MacHenrii, Baily.

Sequoia Du Noyeri, Baily.

Status in this Monograph.

V United as Callitris curta.

Believed not to be Coniferous.

Cupressus taxiformis.

Athrotaxis Couttsice.

Sequoia Tournalii.

Taxus Campbelli.

Podocarpus elegans.

Pinus macrocephala.

P. ovata.

P. Bowerbankii.

P. Dixoni.

P. Plutonis.

Cupressus Pritchardi.

Cryptomeria Sternbergii.

Ettingsbausen, in the list of Sheppey fossils published in the ' Proceedings of the Royal Society,' and

already referred to, admits the following :

Callitris curta, Bow.

C. Comptonii, Bow.

Solenostrobus subangulatus, Bow.

S. corrugatus, Bow.

S. sulcatus, Bow.

S. semiplotus, Bow.

Cupressinites elongatus, Bow.

C. recurvatus, Bow.

C. subfusiformis, Bow.

C. globosus, Bow.

Ilybotha crassa, Bow.

Sequoia Bowerbankii, E. & G.

Pinus Sheppeyensis, E. & G.

Salisburia eoccenica, E. & G.

The only species which I am able to admit, of the entire number, are the first and the last on the list,

but I add a new Callitris, Podocarpus, Athrotaxis, and Sequoia. Similarly in the list of the Alum Bay

Flora the following; occur

:

Glyptostrobus europoeus, Brong.

Callitris curta, Bow.

Cupressinites globosus, Bow.

Sequoia Langsdorjii, Brong.

Sequoia Couttsice, Heer.

Podocarpus eoccenica, Ung.

I am thoroughly acquainted witb the specimens on which the above are based, and I do not think they

afford satisfactory grounds for supposing these Coniferce to occur at Alum Bay. The beds there are

singularly poor in Coniferce, and all the known specimens of true Conifers belong to a single polymorphic

species, which the attached fruit shows to be Podocarpus elegans.
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Order—GNETACEjE.

The third order of Gymnospermae, though comprising but three genera, is of the

highest possible interest, for it possesses characters which serve in some respects to bridge

the immense gap separating the Conifera? from the angiospermous Dicotyledons. The

three genera, Ephedra, Gnetum, Welwitschia, differ as much as even the various tribes in

the Coniferse from each other, and it is obvious that there can be no very close

relationship between them, though sufficient likeness exists to allow them to be grouped

in a single order. Saporta and Marion regard them as so many offshoots which have

fallen out at widely different periods on the line of march, and remained stationary,—in

other words, whose development has been arrested whilst their companions have pro-

gressed towards Angiosperms. At the same time, they believe them to be descended

from a common ancestor of the Taxea, rather than that they are direct links between

the existing Conifera and Angiosperms. Their origin must, in any case, be very

remote, notwithstanding that so few traces of them have been discovered. Striated and

articulated branches and scales have been described by Heer as Ephedrites, from the

Jurassic of Siberia, and Saporta refers to analogous remains from the Inferior Oolite of

the Cote d'Or. A more important discovery, however, is that of the female organ of an

Ephedra-like plant in the Upper Carboniferous of the district of Autun, recently described

by Renault in the ' Comptes Rendus ' of the French Academy.

All the genera have their organs arranged in pairs, on a decussate plan, each alternate

pair being at right angles to the last. Their embryos are dicotyledonous and stems

jointed. Their wood has the usual Gymnospermous structure, and is marked with discs

resembling especially that of Eliyllocladus, though approaching in its greater complexity

to that of Dicotyledons.

Ephreda seems by far the most primitive of the genera. Its species are all shrubs,

without foliage leaves, and with green-jointed and repeatedly branching stems. A pair of

opposite, minute, and partly sheathing leaves occur at each node, and the branches as

well as the flowers proceed from their axils. The flowers are arranged in dioecious inflores-

cences, the male in catkins, and the female terminal on axillary stalks.

The former possess an involucre formed by a pair of bracts, partly soldered together, from

the middle of which rises a staminal column bearing a number of anthers, or pollen

chambers, corresponding to microspores and stamens. The pollen grains are divided

across internally, according to Strasburger, by a membrane, as in the Abietinece, only

thinner. The female organs are protected by an integument of altered leaves, which form a

rudimentary ovary. The ovule corresponds to that of the Taxea, and the endosperm

produces but one archegonium. The fruit is a succulent cone, formed of two carpels,

with a single seed in each.
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In Gnetum the species are trees or creeping shrubs, with jointed and knotty branches

and opposite entire leaves, which are not distinguishable from those of Dicotyledons.

The flowers are monoecious, produced on cylindrical, stalked, and jointed catkins, and spring

from the axils of the leaves. These catkins bear verticillate leaves, in the axils of which

the flowers, both male and female, are agglomerated. The former are composed of a

pair of bracts partially soldered together, forming an involucre from the middle of which

rises a staminal column, composed of two staminal leaves supporting pollen chambers

which correspond to the stamens of Dicotyledons, and are also in part the homologues of

microspores. The female flower is fashioned of altered bracts which combine in pairs to

form a double or even triple integument or perianth, the inner one being elongated like

a style. The ovule is in structure that of a Gymnosperm, but enveloped like an Angio-

sperm, though the ovary is formed of undeveloped bracts, instead of carpellary leaves.

It is solitary and the seed has an outer succulent coat.

Welwitschia is a most singular and abnormal plant, inhabiting the arid regions of

South-west Africa, between the 14th and 23rd degrees of south latitude. Only a single

pair of leaves, after the cotyledonary leaves, is developed, which eventually become

leathery and split into shreds, attaining a length of six feet, and resting on the ground.

The intervening woody stock thickens and hardens, assuming an obconical form, taper-

ing rapidly towards the root, but never rising more than a foot above the ground,

though the table-like top may spread horizontally several feet in diameter.

The circumference of the stem bears short-jointed branching flower-stalks, six to

twelve inches in height, each fork terminating in a small oblong monoecious cone, scarlet

when mature, under the decussate scales of which are flowers or seed. The female

flowers have naked ovules not essentially differing from those of other Gymnosperms.

The male flower is pseudo-hermaphrodite, containing anthers and an ovule, though the

latter is always abortive or unfertilised. Wehoitschia, through its male flowers, thus

presents the nearest approach to Angiosperms met with in any Gymnosperm.1 Only one

species is known.

No trace of anything referable to Gnetum has been found in our Eocenes, unless the

knotted and twisted stems found abundantly at Sheppey belong to it. A fruit from

Sheppey, apparently a thin oval shell of the size of a small nutmeg kernel, was labelled

" Gnetum " by Bowerbank ; but it was in fragments when I saw it and cannot be restored.

There are at present about fifteen species, confined to the tropics of Asia and America,

with two outliers in Africa and Eiji.

The peculiarly-jointed and striated stems of Ephedra can, however, be picked out in

abundance from the masses of pyritised twigs left by the tide at Sheppey, and there is

no doubt that a species similar to that now living on the shores of the Mediterranean

forms part of the Sheppey fossil Flora. I have also come across a stone perforated with

1 See Sir J. D. Hooker in ' Trans. Linn. Soc.,' vol. xxiv ; and Sach's ' Text-Book of Botany,'

" Gnetaceee."
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twigs possessing all the characters of Ephedra, on the shores of Lough Neagh. Species

have been described by Unger from Sotzka, by Heer from Switzerland, and by Ettings-

hausen from Haling.

Some thirty existing species of Ephedra, are known. They are erect or scandent,

leafless, copiously-branching shrubs, abounding on the sandy seashores of Eastern

Europe, North Africa, temperate and subtropical Asia, and extra-tropical America from

Chili to California.

CEDAR OF LEBANON.

(Veitck's ' Manual.')





LIST OE EOCENE GENEEA AND SPECIES

DESCRIBED IN THIS VOLUME.

Synonyms are in italics.

Adiantum formosum, p. 46.

Araucaria Goepperti, pp. 55—59, pi. xi, fig. 1
;

pi. xii.

„ veneta, p. 55.

Araucarites Goepperti, p. 55.

„ Sternbergi, pp. 55, 59, 85, 93.

Athrotaxis Couttsiae, pp. 36—40, 90—91, pi. vi, except fig. 18 ; pi. x, figs. 6—9; pi. xxii, fig. 10.

„ subulata, p. 43, pi. xi, except fig. 6.

Callitris curta, pp. 21, 22, pi. ix, figs. 7—21.

„ Ettingshauseni, pp. 22—24, pi. ix, figs. 1—6.

„ Comptoni, p. 21.

Callitrites curtus, p. 21.

„ Comptoni, p. 21.

„ thujoides, p. 21.

Chamceeyparites Hardtii, p. 40.

Cryptomeria Sternbergii, pp. 85—89, pi. x, figs. 2, 3, 10—13, pis. xx, xxi

Cupressinites Comptonii, p. 21.

corrugatus, p. 21.

crassus, p. 21.

curtus, p. 21.

elongatus, p. 20.

globosus, p. 20.

recurvatus, p. 20.

semiplotus, p. 21.

subangulatus, p. 21.

subfusiformis, p. 20.

sulcatus, p. 21.

tesselatus, p. 21.

thujoides, pp. 20, 21.

Cupressites curtus, p. 2 1

.

„ elegans, p. 50.

„ Mac Henrii, p. 82.

„ racemosus, p. 30.

„ taxiformis, pp. 26, 51.
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Cupressoxylon Pritchardi, p. 82. '

Cupressus Pritchardi, pp. 82—84, pi. xvi, figs. 8 and 9 ;
pi. xviii, fig. 1 ; pi. xix.

taxiformis, pp. 26—28, pi. i, figs. 1— 13 ;
pi. v, figs. 13, 14 ;

pi. vii, fig. 8
;

pi. ix, figs.

22—26, 28—30.

Doliostrobus Sternbergii, pp. 93—97, figs. 36, 37, pi. xxii, except fig. 10, pi. xxiii.

Ginkgo adiantoides, pp. 99, 100, pi. xxv.

„ biloba, p. 99.

„ eocaenica, pp. 46, 47, pi. ix, figs. 31—34.

,, primordialis, p. 46.

Glyptostrobus europceus, pp. 30, 50.

Hybothya crassa, p. 21.

Libocedrus adpressa, p. 25, pi. ii, figs. 17—20.

Lycopodites squamatus, p. 59.

Pinites Bowerbankii, p. 68.

„ Dixoni, pp. 66, 68.

„ macrocephalus, p. 63.

„ ovatus, p. 65.

„ Pritchardi, p. 82.

Pinus Bailyi, p. 73, pi. xv, figs. 2, 5, 9 ;
pi. xvii, fig. 4.

„ Bowerbankii, pp. 68, 69, fig. 28, pi. xiii, figs. 6, 9
;

pi. xiv, figs. 3, 8.

„ Dixoni, pp. 66—68, fig. 27, pi. xiii, figs. 1, 2, 4, 5, 8.

„ Graingeri, p. 69.

„ MacClurii, p. 74.

„ macrocephalus, pp. 63, 64, pi. xiv, figs. 1, 2, 6, 7.

„ ovata, p. 65, pi. xiv, figs. 4, 5.

„ Plutonis, pp. 69— 72, pi. xv, figs. 1,3,4, 6, 7, 8
;

pi. xvi, figs. 5—7, 17; pi. xvii, except fig 4, pi. xviii.

„ Prestwichii, pp. 65, 66, pi. xiii, fig. 3.

„ sheppeyensis, p. 68.

Podocarpus argillse-Londinensis, p. 52, pi. ix, figs. 35, 36.

„ Campbelli, pp. 97—99, pi. xxvi.

„ elegans, pp. 50, 51, pi. viii, figs. 1—16.

„ eocsenica, pp. 48—50, pi. ii, figs. 6— 15.

„ incerta, p. 52, pi. ii, figs. 1—5.

Salisburia adiantoides, p. 99.

„ borealis, p. 99.

„ eoccenica, p. 46.

„ Procaccinii, p. 99.

Sequoia Bowerbankii, p. 12.

CouttsicB, pp. 36—40, 50, 90.

„ J)u Noyeri, p. 85.

„ Hardtii, p. 40.

„ Langsdorfii, pp. 41, 50.

Shrubsolei, pp. 91, 92, fig. 35.

„ Sternbergi, pp. 55, 85, 93.
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Sequoia Tournalii, 40.

,, Whymperi, pp. 38, 39, pi. vi, fig. 18.

Solenoslrobus corrugatus, p. 21.

,, subangulaliis, p. 21.

„ sulcatus, p. 21.

,, semiplotus, p. 21.

Steinhauera subg/obosa, p. 55.

Tuxites acicu/aris, p. 26.

„ Campbelli, p. 4 1

.

,, Langsdorfi, pp. 41, 102.

„ Hosthorni, p. 51.

,, Tournalii, p. 40.

Taxodites europceus, p. 30.

Taxodium dubium, p. 36.

„ eocsenum, p. 31, pi. vii, figs. 1— 8.

„ europa>um, pp. 30, 31, 92, 93, pi. iii, figs. 1—9
;

pi. iv, figs. 1—8, pi. xxiv\

,, ceningen.se, p. 30.

Taxus Campbelli, 101, 102, pi. x, fig. 1
;

pi. xxvii, figs. 1— 3.

„ Swanstoni, p. 89, pi. x, figs. 4, 5.

Tsuga Heerii, pp. 74

—

76, pi. xvi, figs. I—4, 10— 16.

Zamia macrocephala, p. 63.

„ ovata, p. 65.

Zamiostrobus Henslowii, p. 63.

„ macrocephalus, p. 63.

,, ovatus, p. 65.

Zamites macrocephalus, p. 63.

„ ovatus, p. 63.

20





GENERAL INDEX.

Abies

canadensis

Douglasii

excelsa .

Menziesii

nigra .

pectinata

sibirica .

Abietineae

Abyssinia

Actinostrobus

Africa, tropical vegetation

Agathis

„ robusta

Age of Basalts

„ Coniferae

Aix, gypsum of

60, 125,

52, 53, 54

PAGE

11, 12, 60, 61, 128

. 60

. 16

. 16

. 16

. 60

. 16

. 60

128, 129, 135

. 24

. 18

. 98

, 96, 124, 125

. 54

.
' 79

16

4, 12, 19, 20, 24,40, 49, 50

,, dry Eocene climate of . . .6
Aix-la-Chapelle, Cretaceous Flora of, 2, 11, 17, 48,

53, 132, 133

Alais . . . . . .94
Alaska ... 30, 32, 42, 44

Albertia . . . 11, 125

Alder cones, supposed to be Sequoia . 12

Algae . . . . .108
Alps, Conifene of . . 16, 60

Altitudes at which Coniferae grow . .18
Alum Bay . . 12,22,41,48,49,50

„ supposed pine scales from . .13
„ Conifers erroneously included in

Flora of . . . 12,51

Amber Beds . . 11,19,20,24,53,60.61

value of . . .60

PAGE

Amboyna pine . . . .54
America . 31, 39, 42, 44, 48, 60, 98, 103

„ and Europe, former connection of,

strengthened by Coniferae . . 6, 13

„ Tertiaries of

.

. . .5
,, tropical Flora of . . .2

Andes . . . . .24
Anemia subcretacea . . . .93
Angiosperms . . .110
Annularia . . . .114
Anomalous wood from Silurian formation . 10

Antheridia . . . . .109
Antherozo'ids . . . .109
Anthracotherium . . .94
Antrim, age of fossil plants of . 2, 3, 106

Coniferae of 12, 38, 42, 48, 69, 74, 77, 82,

85, 89

Apenn'nes . . . . .71
Aquitanian strata

Araucaria

. 5, 50

11, 12, 13, 52, 53, 54, 57, 94, 115

Bidwillii

Cookii

Cunninghami 54, 56, 58, 87, 95, 125, 135

„ excelsa

,, Goepperti .

„ imbricata .

„ veneta

Araucarieae .

Araucarites Brodiei .

„ Goepperti

„ Nordenskioeldi

,, Phillipsii

„ Pippingfordensis

125, 127

. 125

55, 125, 127

55, 59, 89

55, 57

55

126, 135

. 127

. 55

. 53

. 127

. 127



150 GENERAL INDEX.

PACE

Araucarites sphaerocarpus . . .127
„ Sternbergii . . 55, 57, 93

Arch&eocalamites . . . .114
Archegonium . .

"

109, 121

Arctic Flora . . . . 1, 98

,, Floras, mingling of . .2
„ „ northern origin of .2
„ fossil Coniferae of 29, 32, 34, 44, 45, 48, 61

„ Circle, unfossiliferous rocks of early

,, currents, effects of 6

Arcueil G8

Ardennes, Wealden of 11

Ardtun Head 42, 77, 88, 98, 99, 100, 103, 104

„ relative age of . . 106

Argyll, Duke of . 42 , 99, 100, 103

Armissan 5, 19, 24, 25, 38, 41, 50, 51, 120

Asia, plants of east coast 2

„ in Europe 13

Asterophyllites . 114

Astromyelon . 114

Atane, Conifers: of . 12, 19,46

Atanekerdluk 30, 32, 100

Athrotaxis . 29, 43, 54, 93, 94 , 96, 127, 134

„ Couttsiae . . 90

„ cupressoides 91, 134

,, selaginoides 43,58

,, subulata . . 43

Athrotaxites 11

Atlantis, reality of 7

Atlas . 61

Australia, Flora of, in England 7, 13

„ „ north-east coast 2, 20, 126

„ Miocene of . 20

„ Coniferae of 45, 54, 55

Austria . 71

„ Eocene of . 42

Austro-Hungary . 24

Autun . 115

Auvergne, Tuffs of 5

Bacton, Pliocene of . 61,82

Baieria 45, 126

Baily 81,84

Ballintoy . 81

Ballypalady, 61, 69, 70, 73, 74, 81, 82, 85, 89, 136

Baltic " Miocene "
. . 32, 39, 44, 46

PAGE

. 75

. 24

. 59

4, 77, 82, 85, 89, 104

. 77

Banksland

Barbary

Barton

Basalt . 69, 73, 7

„ thickness of

,, extent of . . 77, 78

Bauxite . . . . .81
Bayreuth . . . . .45
Belfast Museum . . . .70

„ Naturalists' Field Club . . 90

Belgian plants . ... 4

Belleu, Gres de . . . .4
Bembridge Beds 39, 59, 66, 68, 91, 93, 95, 96

,, Limestone . . .7
Bennettites . . . . .120
Bentham and Hooker . 17, 20, 52, 60, 62

Bhotan . . . . .44
Bilin . . 24, 25, 39, 44, 50, 58, 98

Binney . . . . .115
Biota . . . . .28
Blackdown Beds, Coniferae of . 11, 34, 132

Bohemia .... 20, 132

Bolander, Prof. . . . .33
Bonn . . . . .24
Bonnieux .... 4, 120

Borneo .... 44, 59

Bornia . . . . .114
Bourg, section through Basalts . .103
Bournemouth, 4, 26, 30, 31, 36, 39, 40, 48, 52, 56

,, supposed remains of Pinus there 13

Bovey Tracy . . . 4, 6, 36, 40, 90

Bowerbank . . . 12, 19, 20, 69, 92

,, Collection in British Museum . 46

Brachyphyllum . . .29, 125, 126

Bracklesham... 59, 66, 67, 68

Brazil . . . . .55
Break, extent of, between Eocene and Chalk 130

Brisbane . . . 25, 55, 56, 58

Britain, former westward extension of . 7

British Association, grant from . .103
Britten, Dr. . . . . .98
British Museum . 38, 42, 46, 58, 66, 99, 102

British North America, Pine forests of . 60

Brives, Gres de . . .4
Bromley . . . . 3, 4, 12

Brongniart, Ad. . . 101,112,113,115

„ classification of . .10



GENERAL INDEX. 151

Brown-coal .

Bryon

Bnckland, Dean, on Cycads

Bulimus

Burntisland .

Calamite8

(alamodendron

Calcaire grossier

Caledonian Isles

California, 24, 26, 28, 29,

Callitris

list of

australis

Brongniarti .

curta

Endlicheri .

Ettingshauseni

4, 77,

„ Heerii

„ qnadrivalvis .

„ robusta

Canada

Canna, fossil plants of

Cannophyllites

Cantal, Cinerite de

Canterbury .

Cape of Good Hope .

Carboniferous formation

,, structure of Cryptogams of

Cardiocarpus

Carruthers, 11, 34, 43, 53, 61, 64, 65, 66, 68, 84,

98, 113, 115, 126, 127

PAGE

42, 60, 9S

. 114

14

7

. 115

. 113

. 113

.4, 68

. 55

5, 53, 84, 87,

100

1, 2, 17, 19

20,21

22

24

21

23

22

24

18, 24

22

66

85, 87

117

5

64

98

5, 120

112

118

10, 44, 45, 1

„ on Cycads

Carsaig, Tertiary gravel of

Cedar

Cedroxylon Worthingense

Cedrus

Celery-leaved pine

Cembra section of Pinus

Cenomanian .

Cephalotaxus

Cereste

Ceyssac, Marnes de .

Chalk

„ conditions of deposition

Chamaecyparis

14

. 105

16, 60

. 61

11, 60, 61, 128

. 44

II, 69, 74, 128

. 132

29, 50, 98

4

5

128, 130

. 130

18, 19

PAGK

Chamsccyparis ITardtii • 19

( hamjccyparites llardtii 35,40

Chambre pollinique . 115

Characese . 108

Cheirolepis 127

Cbiavon 57,58 , 96

Chili, Conifers of 16,44, •IS
, 55, 92 , 98

Chilian Araucarias . 16

China 24, 26, 28, 29, 31 , 44, 46, 5 3, 84, 87, 100

Chlorophyll . . 108

Chousan, Isle of 87

Coast Range . . 33

Coemans 11 ,62

Columbea 11 ,54

Comparison of Antrim and Mull FlonIS 80

Cones, forms of 11

Confervse 108

Conifers, difficulty in determining 13

Coniferous forests, characters of 16

Corda 64

Cordaites . .117, 118, 119, 123, 125, 126

Corea 47

Corpuscula . 116, 121

Cossart, Leland 56,94

Climate of the Middle Eocene 6

Cretaceous Flora of Kome 11 , 29

Conifers, 11, 17, 29, 36, 44, 55, 60, 61,

91, 126, 127, 130, 133

„ „ Germany . . 53

Croydon . . . 4, 91, 93

Cryptogams in the Carboniferous strata . 112

Cryptomeria 2, 9, 59, 84, 94, 102, 125, 127, 134

„ araucarioides . . .87
,, elegans .

,, Japonica

„ Sternbergii

Cunninghamia

Cunmnghamites

Cupressinese .

Cupressinites crassus

.

Cupressites elegans .

,, Mac Henrii

„ racemosus

„ taxiformis

Cupressoxylon Pritchardi

Cupressus

„ fastigiata .

12, 17, 76,

. 87

58,86

84, 85, 95

52, 53, 125

53, 133

127, 128, 134

. 19

. 50

. 82

. 30

. 26

17,82

. 25

. 86



152 GENERAL INDEX.

Cupressus funebris .

,, macrocarpa

„ nutkaensis

„ obtusa

,, Pritchardi

.

,, sempervirens

,, taxiformis

.

„ torulosa .

Cycadacese

Cycads

Cycas, structure of stem, &c.

Cyparissideura

Cypress

Cyprus, Conifers of .

Czekanowskia

PAGE

28, 83, 86

. 27

. 86

. 83

82,84

27,83

26, 61, 83

18, 19,83,84, 134

11, 12, 14, 118

111, 113, 115, 123

118, 119, 120

. 11,17,29

16, 18, 102, 134

. 61

. 45

43, 44, 59, 86, 94, 124

58

43

44

51

44

44

44

43

48,51

112, 115, 117, 124

. 2, 12, 80, 91

11,54

. 54

Dacrydium .

araucarioides

balansse .

cupressinum

cupressifolium

elatum

Franklini

laxifolium

taxifolium

Dacrycarpus .

Dadoxylon

Dakota, Cretaceous Flora of .

Dammara (see also Agatbis) .

Dammarites .

Darwin on fertilisation of Coniferse . 9

Dawson, Sir W. J. . . 5,113,114,115

De Candolle on Coniferse . . .16
Deccan, extent of Basalts of . . .77
Deciduous cypress (see Taxodium distichum) 30

De la Harpe on Eocene Floras of England 27, 51

Delta of Eocene river in England . . 7

Denudation in Scotland . . - 79

„ oftheCbalk . . .132
Deodar forests . . . .16
Desmids . . . . .108
Determination of leaves, difficulties attending 8

Devonian, American Coniferse of . .115
Diatoms . . . . .108
Disco, fossil plants of . . 38, 100

Dimensions attained by Coniferse . .16
Diminution of Coniferse . . .16

PAGE

Dismal Swamp . 32

Dixon's Geology of Sussex . 5S , 61, 67, 68

Dolerophyllum . 116

Doliostrobus Sternbergii . 93, 103, 135

Douglas spruce . 42

Dowker 64

Dulwicb, Flora of 4

Durfort, Marnes de . 5

Dwarfed Coniferse . 18

Dyer, Thiselton 53, 55

Dykes in Basalt 77, 105

Earliest known plants 10

Echinostrobus 17, 29, 127

Economical value of Coniferse . 17

Eigg, Scur of 78

Ekkorfat, fossil Coniferse from 34

Elate austriaca 74

Encepbalartos 14

„ Gorceixianus . 120

Endlicher .... 74

Endosperm .... 115

Engelhardt .... 98

Eocene delta.... 7

„ Floras below London Clay I

,, „ migrations of . 2

„ „ subtropical and temperate 2

„ „ supposed absence of round the

Nortb Pole . 3

„ river, extent of 7

Ephedra .... 141, 142

Equisetacese.... . 109

Equisetum 104, 109, i 14

Ettingsbausen . 44, 46, 58, 71 92, 96, 98

„ list of Sbeppey fruits . 12, 13

„ „ Alum Bay plants 22, 5

1

Eubcea, fossil plants of, see also Koumi 30, 120

Eupodocarpus . 48

Europe and Ame ica, former connection of . 6

„ former contour of 7

Eutassa .... 11, 54

Evolution of plants . 9, 10

Faroe Isles .... 77, 78

Faversham .... . 65

Ferns .... . 109

Fiji Isles .... 54, 92, 98

Fir . 60



GENERAL INDEX. 153

PAGE

Fisher, Rev. 0. . . . .67
Fissure eruptions . . . .78
Fitzroya . . . . .18
Florida . . . 32,44

Floridete . . . . .108
Flowers of Conifcrrc . . . .15
Folkestone, fossil cones from . 11, 127

Forbes, Prof. E., on fossil plants . 80, 101

Forests of Conifene, distinguishing charac-

ters of . . . .16
Fortune . . . . .87
Fossil fruits and seeds of London Clay . 20

France, plant beds of . . 4, 5, 35

„ fossil Couiferse of . 12, 42

Frenela . . . . 18, 134

Fucoids . . . .108
Funeral Cypress .... 134

Fungi . . . . .108

Gardener's Chronicle

Garges, gypsum of .

Gault, Couiferse of, 11,29

„ deposition of .

„ of Hainault

Geikie, Archibald

Geinitzia

Gelinden, Limestone of

Geological Survey of Ireland

„ Magazine .

Germany, Cretaceous deposits

Giant's Causeway

Ginkgo . 10, 13, 42,

„ adiantoides .

„ biloba

„ concinna

,, digitata

„ eocsenica

„ primordialis .

Ginkgophyllum

Glenarm

Globigerina ooze

Glyptolepis .

Glyptostrobus

„ bilinicus

„ europeeus

34, 60

of

44, 102

„ (also Taxodium)

gracillimus

63, 72

4

62, 127, 128

. 131

61, 62

77, 78

29, 133

4

. 81

127, 128

11

. 81

115, 125, 126

46, 99, 100

46,99,122, 123

. 45

11

. 46

46, 100

124, 125,126

81, 85,88

. 131

53, 125

12, 26, 29, 30

. 31

30,31

50

91

Glyptostrobus heterophyllus

„ Ungeri

Gnetacesc

Gnetum

Goeppert

Goldenberg on Lepidodendron

Gordon's Pinetum

„ Herbarium .

Grand' Eury .

Greenland, Flora of, 2, 6, 19, 24, 32, 35, 36, 38, 39,

42,46, 58, 61, 70, 75, 100

„ Cretaceous Flora of 2, 11, 61, 62

„ Tertiary Floras not Miocene . 3, 80

„ causes of changing climates . 7

Greensand . . . .29, 127, 131

PAGE

31, 103

31,39

. 141

141,142

57, 60, 84, 96, 101

. 112

17, 20,47, 100, 102

. 28

112, 113, 115, 116

Gres du Soissonnais

„ de la Sarthe

Grey Chalk .

Guatemala

Gurnet Bay .

Gymnosperms, antiquity of .

„ evolution of .

„ number of Tertiary species

„ position of

Gymnospermous wood

. 50

. 50

. 132

. 26

4, 36, 40, 66, 67, 93, 95, 103

9

9

12

9

53

Hainault, Cretaceous Flora of . 11, 61

Hampshire basin, formerly a delta . . 7

Hiring, flora of 19, 24, 35, 50, 57, 92, 96, 98

Havre, Lower-Cretaceous Coniferae of .11
Hebrides . . . . .79
Hector . . . . .55
Heer, 3, 1 2, 18, 1 9, 31, 32, 34, 38, 42, 44, 49, 53, 58,

70, 75, 84, 87, 90, 92, 96, 98, 100

„ on the Kome beds . . .12
„ the fossil plants of Mull . . 80

,, and Pengelly . . . .91
Hemlock spruce . . . .73
Hempstead, Flora of . . 4, 36, 39, 59, 90

Henslow . . . . .64
Hepaticee . . . . .108
Heme Bay, Flora of . . . 4, 65

Highcliff, fossil cones at . . 67, 68

Himalaya, Coniferae of 16, 61, 62, 66, 84, 128

Hindustan . . . . 48, 98

Hong Kong . . . . .71
Hooker and Bentham . . .47



154 GENERAL INDEX.

PAGE

Hooker, Sir J. I, 10, 23, 28, 32, 34, 45, 113, 115

„ opinion on value of fossil Coni-

ferae . . .13
Hordwell, Flora of . . . 4, 48, 90

Horsetails, also Equisetum . . .110

Ice, effect on climates of floating . . 6

Iceland, climate of, affected by floating ice . 6

fossil Floras of . 3, 5, 35, 59, 61, 77

„ Basalts of . . .79
Import of Coniferous wood . . .17
Incense-cedar, also Libocedrus decurrens, 25, 42, 134

India, Coniferae of . . .44
„ Jurassic Coniferae of . . .53
„ in Eocene times . . .7

Inferior Oolite . . . 127,128

Infra-lias {see Rhaetic) . 120, 125, 127

Inolepis . . . 11, 17, 29

Iron-ores of Ireland . . . .81
Isoetes ..... 113

Isotherms . . . . .6
Jamieson, W. . . . .81
Japan, 24, 29, 30, 44, 48, 53, 61, 73, 84, 87, 90,

98, 102

Java . . . .51, 62, 87

Jeanpaidia

Jesso, Isle of

Jointed Yews

Judd

Juniperus

„ canadensis

,, recurva

„ rigida

„ uvifera

Jurassic Coniferae.,

Kaipara Harbour

. 45

. 102

. 43

77

18, 128

18

. 86

19

. 18

11, 17,29,45,60,61, 125, 126,

127, 128

. 54

Kauri pine, see Agathis robusta, also Dammara 54

Keeping . . . . .69
Kew Herbarium . . 28, 31, 90, 98

Rimmeridge Clay, pine cone from . .128
Kinahan . . . . .81
Komeschicbten, Cretaceous Flora of the 11, 12

„ Cycads of . .14
Coniferae of . 17,29,44,46

Koumi, see also Euboea . . 50,72,120

PAGE

Lagenostome

.

. 115

Land Mollusca 7

Languedoc 4

Lapland . 62

Larch 16, 60, 74

Larix 60, 61, 128

,, microcarpa . 60

„ sibirica . 60

Lausanne . 70

Lebanon . 61

Leoben, Flossil Flora of 24 42, 68, 71

Lepidodendron 112, 114

Lepidostrobus . J 25

Leptostrobus . 29

Lesquereux . 12, 31, 53,91

Lewisham 4

Lias . 123, 126

Liassic Gymnosperms 11, 53

Libocedrus 12, 18, 24

„ adpressa . . 25

,, andina . 24

„ cbilensis . . 24

„ decurrens . 18,25

„ salicornioides 24,25

Lignite of Ireland . 81

Lignitic formation of North America 31, 39,42

Limits of growth of Coniferae . 16

Lindley, classification by 9, 43

Lindley and Hutton's ' Fossil Flora

'

14, 64

London Clay 4, 52

„ „ Coniferae 20, 22, 52, 61, 68, 91

„ „ increase of temperature during

the deposition of 6

London Basin, formerly a delta 7

Londonderry . 77

Longevity of Coniferae 16

Lough-Neagh deposits 82, 92

Lower-Greensand plants 11

Lycopodiaceae 111, 112, 114, 121

Lycopodites squamatus 59

Lyme Regis . . 65

MacClintock . 38

MacClintockia 81,89

Mackenzie River 30,39

Macrospores . 110



GENERAL INDEX. 155

PAGE PAGE

Madagascar . 19 Nageia . . . . .47
Madeira 35 42, 56, 90 Nathorst . . . . .128
Magnolia 71, 70, 132 Neocomian . . .60, 61, 62, 128, 131

Maidstone 11 Neotropical Flora in England . . 7

Malaya . 54 Neustadt ...... 133

Mammoth Grove . 59 Newberry .... 98, 103

Manosque 5 New Caledonia . 20, 44, 48, 51, 54, 55, 98

Marion (also Saporta and Marion) 94, 96 Newbaven . . . . . 3, 4

Maritime Pine . 61 New Hebrides ... 54, 55

Marseilles, basin of . 5 New Holland . . . .22
Marsilia 110, 115 New Zealand. . . 24,44,54,55

Massalongo . 42, 57, 99 Nilssonia . . . . .120
Massive eruptions . 78 Noeggeratbia . . . 10,45, 115

Masters, Maxwell . 47 „ foliosa . . .120
Mayencian stage . 4, 35 Norfolk Island . . . .55
Mediterranean, former extent of 7 North-African Coniferae . . .19

„ Coniferae 01 . 64, 68, 71, 92 North America . . 29,32,44,61,73

Melville Isle . . 120 Northern limits of Coniferae . . .18
Menat, Lower Miocene of . 5, 24 North Sea, former isolation of .7
Mexico . . .26, 30, 61, 62, 69, 73 Norway . . . . .128
Meximieux . . 5,44 Nostocbineae . . . . .108
Microcachrys . 43

Microspores . . 110 Oeningen . . . . .39
Migrations of plants . 7, 134 Oldest plants . . . .10
Miocene Coniferae 32, 35, 39 Oligocene . . 4,5,39,48,58,91

„ deposits of France . . 5,46 Olliver . . . . 23, 98

Germany 42, 61 Onoclea . . . . 102, 104

„ ,, Greenland, see G reerdam). Oolites . . . . .128
„ „ Italy 42, 46 Oospore . . . . .109
„ Flora, origin of 1 Opbioglosseas . . . .109
„ „ migration of . 2 Oregon . . 61, 66, 78

,, „ supposed, near Pole 3

Mississippi . . 47 Pacbypbyllum . . . 11,53,96

Moletein . 136 Palaeocyparis . . . .128
Mollusca, land 7 Palaeozoic Coniferae . . . .126
Monod . 24 Palaeotherium, zone of . .4
Mont Charray, Upper Miocene of 5 Paleocene . . . . .4
Monte Colle . . 58 Palissya . . . .53, 126, 127

Monte Promina 58,87 Palmelleae . . . . .108
Moore, C. (Sydney) . . 59 Paloplotherium minus, horizon of .94
Moreton Bay . 58 Paris Basin, plant beds of . .4

„ Pine . 135 Patagonian Coniferae - . 18, 47

Moriconia . 24 Patoot . . . .96
Mount Atlas . . 24 Pattorfik . . . . 29, 34

Mull, age of fossil plants . 2,3 Pelobius . . . . .108
Mull, 13, 35, 41, 48, 77, 79, 85, 99, IOC , 101, 103 Permian, 10, 11, 29, 45, 116, 117, 120, 125, 126,

Museum of Practical Geology . 42 127

21



156 GENERAL INDEX.

PAGE Pinus patula . . 73

Persia . 62 ,, peuce . . 66

Peyriac 49, 50 „ pinea . . 64

Philadelphia Exhibitic>n, Coniferse at . .18 „ Plutonis 69, 73, 74

Philippines . . 57 ,, Prestwichii . 65

Phoenicopsis . . 45 ,, pyrenaica . 68

Pherosphsera 43, 44 „ Quenstedti . 136

Phyllocladus . . 43, 44, 124 „ Russeliana . 69

Phyllostrobus . 128 ,, sheppeyensis . . 68

Picea . 60,61, 128 „ sinensis . 71

„ grandis 16 ,, strobus 62,66

„ nobilis . . 16 ,, sylvestris 60, 62, 67

Pinaster . 11,62,69,73,128 Pisolitic iron-ore, formation . . 81

Pine . . 60 Pitys Haidingeri . 68

Pine-barrens . 16,60 Plane tree . 1

Pine-needles from Re.iding . . .92 Platanites aceroides . . 104

Pinites cryptomerioid es . .35 Pliny . 17

„ depressus . 128 Pliocene deposits of France . 5, 19,44, 46

„ Dixoni 66, 68 „ „ Tuscany . 30

„ macrocephalus . 63 Podocarpese . . 47, 122, 135

„ ovatus . 65 ,, distribution of . 98

,, Pritchardi . 82 Podocarpus . . 13, 16, 47, 102, 124, 135

Pinnularia . 114 „ andina 50,51

Pinus . 11, 12, 60, 62, 102 „ argillse-Londinensis . 52

,, austriaca . 72 ,, Campbelli . 97

„ Bailyi . . 73 „ cupressina 51,98

„ Bowerbankii . 68 ,, elata 48, 52

,, cembra 60, 62, 69 ,, elegans . . 50

,. Crameri . 61 ,, elongata . . 50

,, Credneri . 12 ,, eocsenica

.

48, 49, 98

„ Defrancei . 68 „ falcata 50, 98

„ Dixoni

.

. 66 ,, incerta . 52

„ excelsa

.

62, 66 „ gracilis . 49

„ Graingeri . 69 „ hseringiana 49, 98

„ halepensis 68, 71 „ micronulata . 49

„ Hampeana . 72 ,, neriifolia . . 97

„ hepios . . 72 ,, Novse-Caledonise . . 50

,, hordacea . 68 „ plana . 49

„ insignis . 63 „ proxima . . 49

„ koraiensis . 63 „ taxiformis 51

„ Lambertiana 16, 62 ,, taxites . 49

,, Lardyana . 70 ,, tenuifolia , 51

., laricio . 68, 71, 72 ,, Thunbergii . 98

,, MacClurei . 75 Pollen grains . 116

,, macrocephalus . 63 Polymorphism in Coniferse . . 127

„ monticola 66, 74 Poole . 41

,, ovata . . 65 Poroxylon 115, 118

„ palseo-laricio . 72 Porte Molle . . 55



GENERAL INDEX. 157

fc

PAGE PAGE

Portlock .... . 81 Saporta, 1,4,9, 10, 19,24,34,38,40,44,45,47,

Portugal, Cretaceous Beds of

.

18,29 53, 92, 108, 109, 112, 113, 116, 125, 127, 128

Prestwich .... . 66 Saxegothea . . . . 47, 124

Progymnosperms 114, 116 Scania . . . . .128
Protamoeba .... . 108 Sciadopitys .... 52, 75

Prothallium.... . 110 Schimper . . 4, 1 1, 29, 34, 45, 54, 55

Protista .... . 108 Schizolepis .... 125, 127

Protonema .... . 109 Sclicenegg . . . . .24
Protophytes.... . 108 Sclerophyllina . . . .126
Provence .... . 4, 19 Sclerotites salisburiae . . .99
Pseudotsuga.... 60, 61 Scotch fir . . . . .61
Psygrnophyllum 45, 167 Secondary Couiferse . . . .11
Pterophyllum . 120 Seeds of Gymnosperms . . 15,17,121

Selaginella . . . 110, 113, 121

Quadersandstein . 136 Selby on Coniferse . . . .16
Quedlinberg . . 133 Senonian . . . . .96
Queensland .... 54,98 Septarian concretions in Bembridge Lime-

stone . . . . .96
Radaboj .... . 24 Sequoia . 12, 16, 29, 33, 57, 127, 133, 134

Ralligen .... . 50 „ acuminata . . . .35
Ravine at Ardtun . 105 „ Bowerbankii . . .12
Reading, fossil Flora of . 1,3, 4, 91, 92 brevifolia . . . 35,42

Red-Cedar .... . 18 Couttsiae . .12,35,36,38,50,90

Redwood . . .33, 42, 101, 134 „ Du Noyeri . . .85
Renault . . .112, 113, 115, 116 „ fastigiata . . . .34
Resin .... . 17 „ gigantea . 34,35,39,58,90,91

Retinospora filifera . . 28 „ Hardtii . . 27, 35, 40, 42

Rhsetic . . .45, 120, 127, 128 Langsdorfii, 12,35,39,41,50,90,101,102

Rhamnites .... . 104 „ polymorpha ... 26, 38

Rhizocarpese.... . 110 ,, Reichenbachii . . .34
Richardson .... . 65 rigida . . . .34
Richmond River . 58 „ sempervirens . 33, 35, 38, 41, 42

Riesengebirge, Pine zones of . . 63 „ Shrubsolei . . . .91
River deposits, Eocene, 7 „ Smithiana . . . .34

,, of Ardtun . 104 Sternbergi 12, 35, 39, 55, 59, 85, 87, 93

Royal Society . . .76, 103, 106 „ subulata . . . .34
Tournalii . . . 40,42

Sachs . . .119, 121, 124, 125 „ Whymperi . . . 35,39

Sagor .... . 18 Se'zanne ..... 4

Salisburiese .... . 114 Shanklin, fossil cones from . . .11
Salisburia (also Ginkgo) 13,44 Sheppey ..... 4

,, adiantifolia macrophylla . 100 ,, alder cones mistaken for Sequoia . 12

,, adiantoides . . 99 Coniferae of . 22, 43, 46, 52, 68, 70, 9

1

„ eocsenica . . 46 „ fruits of . . .20
., Procaccinii . 99 Shrubsole . . . . 52, 92

„ Samland, in . 20, 5c., 60, 100 Siberia ... 45, 60, 62, 128

Santa Cruz .... . 42 „ larches in . . .16



158 GENERAL INDEX.

PAGE PAGE

Siebold . . . . .87 Swedenborgia . 127

Sierra Nevada . . . .33 Swiss Tertiaries . 42

Sigillaria . . . .. 112,114 Switzerland . .. 16, 30, 92

Silicified wood of Lough Neagh . . 82

Silver fir . . . . .16 Tar, coniferous . 17

Silurian plants . . . .10 Tasmania 29, 44, 47, 91

Sinigaglia ... 24, 25, 36, 39 Tate and Holden . 81

Skye . . . . .79 Taxese 43, 76, 124, 126, 128, 134

Smith, A'Court . . 67, 93, 96, 103 Taxinese, see Taxese . . 76

Soissonais, Gres du . . . .4 Taxites 44, 101

Solenhofen, Coniferse of 11,29,53,62,127 „ acicularis . 26

Somersetshire, Oolitic Coniferse of .53 „ Campbelli . 41

Sotzka . . . .50, 58, 92 „ Langsdorfii . . 41

Southern limits of Coniferse . . .18 „ microphyllus

.

. 44

South of France, Coui ferae of . . 12 „ Olriki 29, 90

South Africa . . . . .19 „ Rosthorni . 51

Sphenolepis . . . . .127 „ Tournalii . 40

Sphenolepidium Kurrianum . . 18, 29 „ validus 44, 90

Sphenophyllum . . . .114 Taxodiese 17,29, 127, 134

Spitzbergen, Coniferse of, 24, 30, 32, 35, 36, 39, 42, Taxodites europseus . . 30

44, 53, 128 Taxodium . 12, 16, 29, 32, 127

„ Basalt . . . .77 „ angnstifolium . 32

„ Jurassic Cycads of .14 ,, distichum . 30, 32, 42

Spondylostrobus . . . .20 „ „ miocsenum . . 32

Sporogonium . . . .109 „ eocsenum . . 31

Spruce . . . . 16, 61 „ europseum . 30, 92

St. Etienne . . . . .115 ,, heterophyllum . 31

St. Zacharie . . . 4, 20, 24 >> » (also Glyptostrobus) 87

Stachycarpus . . . .48 „ var. imbricataria . . .32
Staffa . . . . .103 „ mexicanum 30, 32

Steiermarkt . . . . .35 „ Oeningense . 30

Steinhauera subglobosa . . .55 Taxus . 102

Sternberg . . . . 57, 96 ,, adpressa . 102

Sternbergia . . . . .115 „ baccata 16,44

Stewart . . . . .70 ,, „ madeirensis . . .90
Stigmaria . . . . .113 ,, Campbelli . 101

Stonesfield . . . . .53 ,, cuspidata 90, 102

Strobus . . . . 1 1, 62 „ Swanstoni . 89

Studland ..... 4 ,, Wallichiana . 44

Styria . . . -24, 42, 68 Temperatures, Eocene an d Miocene . . 5

Submarine ridges, lines of plant-migration . 7 Thallopbytes

.

. 108

Suessonian . . . . .50 Thanet Beds . 64, 65, 66

Sugar Pine . . . . .62 Theziers 5

Sunda Isles . . . . .60 Thuja 12, 19

Superga . . . . .35 „ borealis . 19 *

Swanston . . . . .90 ,, europsea . 19

Sweden .... 127, 128 „ gigantea 16, 18, 86



GENERAL INDEX. 1 59

Thuja occidental

„ orientalis

„ sphseroidea

Thuja forests on the Baltic

Thuyites

„ Ehrenswserdi

„ Meriani

„ Parryanus .

Pfaffii

Thuyopsis

„ dolobrata .

Tseda

Tongrian

Totara

Torrellia

Torreya

„ nucifera

„ ,, brevifolia

,, taxifolia

Tree enveloped in lava

Treshnish Isles

Trias, Gymnosperms of the

Trichopitys . . .45,
Trigonocarpus

Tsuga . . 12, 60, 70

„ Heerii .

„ jessoensis

„ Pattoniana

„ Sieboldi

Turin

Turonian

Tyrone

Uig, Isle of Skye, Coniferse from

Ulva.

Ullmannia

Unger

Upper Greensand

page

. 86

19,86

. 32

. 79

11, 17, 128

19, 84

19,84

84

19

17

19

128

19, 24

98

44

50, 98

44

44

44

106

103

11, 125, 127

114, 125, 126

10,45, 115

, 73, 128, 136

61,74

74

75

73

35, 39

132

77

4,

43,44,

Valentine, Tufs de la .

Val d'Arno

Value of Coniferous woods

Van Diemen's Land .

42

108

. 11, 17, 29, 125, 126

49, 68,72, 74,92, 101

. 132

5

. 30

18

22, 43

PAOK

Vaucheria . . . . .108
Veitch's " Manual of the Coniferse," 15, 28, 33,

37, 57, 63, 66, 75, 83, 86 98, 102

Venezuela . . . . .98
Versailles . . . . .47
Virginia . . . . .66
Voltzia . . . 11,53, 125, 127

Walchia 11, 53, 125, 126

Wallace

Wealden Flora . 11, 29, 60, 61,

Weber

Wellingtonia gigantea (also Sequoia)

Welwitschia .

Wetherell

Wetterau

Widdringtonia

,, cupressoides .

„ helvetica

„ juniperoides .

Widdringtonites

Williamson, W. C. 107, 112, 113

Williamsonia

Witham on Carboniferous Plants

Wood, value of Coniferous

,, dimensions of.

Woodwardian Museum

Woolwich Beds

Whymper . . .2, 38,

. 48

126, 127, 132

42, 101

. 91

141, 142

. 64

44, 49, 61

19, 91, 128

. 86

84

. 86

11, 17, 128

114, 115, 124

132

10

18

18

67

25

39, 70, 82, 84

Yew, see also Taxus .

Yorkshire, fossil Coniferse of

Yosemite Valley

Zamia macrophylla .

„ ovata .

Zamiese

Zamiostrobus

„ Henslowi

„ Saportanus

Zamites

„ epibius

16, 24, 101, 124

11,53

. 25

. 63

. 65

. 120

63, 65

. 63

. 120

63, 65

. 120

PRINTED BY J. E. ADLARD, BARTHOLOMEW CLOST.

22







PLATE XXI.

From the Basaltic Formation, Glenarm.

Cryptomeria Sternbergii, Goepp., sp.

Fig. 1. Foliage with cones attached.

2. Transverse section of a cone.

3. Two cones.

4. 5. Longitudinal sections of two cones.

(Collected by the Author. In the British Museum.)
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PLATE XXII.

From the Bembridge Marls, Gurnet Bay.

Doliostrobus Sternbergii^ Goepp., sp.

Figs. 1—12, except fig. 10. Various examples of the foliage. The disc on fig. 5 is

possibly the scale of a cone of the same species.

10. Athrotaxis Couttsia, Heer, sp.

(In the Collection of Mr. E. A'Court Smith.)
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PLATE XXIII.

From the Bembridge Marls, Gurnet Bay.

Doliostrobus Sternbergii, Goepp., sp.

Branch and foliage.

(In the Collection of Mr. E. A'Court Smith.)



HJ-ATK XXI II

W..tN.wn,iu>i&.Co imp.







PLATE XXIV.

From the Reading Beds, Reading.

Tazodium europamn, Brongt.

(Collected by the Author. In the British Museum.)









PLATE XXV.

From the Basaltic Formation, Ardtun Head, Mull.

Ginkgo adiantoides, Unger.

Figs. 1,3. Under side of leaves.

2, 4, 5. Upper side of leaves.

(Collected by the Author. In the British Museum.)
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PLATE XXVI.

From the Basaltic Formation, Ardtun Head, Mull.

Podocarpus Campbetti, sp. nov.

Fig. 1. Detached leaflets and a terminal shoot.

2. A branchlet with foliage.

3. A young branchlet.

(Collected by the Author. In the British Museum.)
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PLATE XXVII.

Figs. 1—3 from the Basaltic Formation, Ardtun Head, Mull.

4 from the Bembridge Marls, Gurnet Bay.

Taxus Campbelli, Forbes, sp.

Fig. 1. Foliage ; fig. 1, a same enlarged. Collected by the Author.

2. Foliage in the Collection at Inveraray.

3. Foliage of Taxodium (P). Author's collecting.

4. Athrotaxis Coutlsice, Heer, sp. In Mr. A'Court Smith's Collection.

4a. Part of same enlarged.
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INTRODUCTORY REMARKS.

It may be doubted if there be any small group of fossil organisms which has

given greater trouble to its investigators than that of the Stromatoporoids. Their

study is, in fact, attended with quite peculiar and special difficulties, as will become

abundantly evident in the course of the following Monograph. For my own part,

I am very willing to admit that I have been led, by a prolonged and minute study

of a very extensive series of these organisms, to modify or abandon various views

which my earlier researches had induced me to accept as more or less probable. Nor,

of course, do I claim anything approaching to finality for the present work, though

I may be allowed to hope that the results herein set forth may afford a satisfactory

basis for further and more extended inquiries.

Much of the difficulty attending the investigation of this group of fossils arises

from the fact that so many specimens, though seemingly unaltered, have in reality

been so far affected by mineralisation as to exhibit structural features which are

only capable of proper interpretation in the light of the facts shown by other

comparatively unaltered examples, or which, in the absence of such examples,

become positively misleading. It sometimes happens, indeed, that almost all the

specimens from some particular region are thus structurally affected by mineralisa-

tion, and that their study can only be satisfactorily carried out by means of

examples obtained from the corresponding formation of some other region. Thus,

I think it may fairly be asserted that the investigation of the Stromatoporoids of

the Devonian Limestones of Devonshire, most of which are extensively altered by

crystallisation or distorted by pressure, would prove an exceedingly difficult or

well-nigh impossible task, except by the aid afforded by comparison with the

similar but less altered forms which occur in the Devonian Rocks of Germany.

Moreover, in the determination of these, perhaps to a greater extent than is the

case with any other group of fossils, progress is absolutely impossible except by an

unstinted application of the modern methods of microscopical inquiry—methods

which involve considerable labour, and to which all observers are not equall}'

willing or able to have recourse.

For the above-mentioned reasons, amongst others, it has come to pass that the

Stromatoporoids have been, to a large extent and until comparatively recently, one

1
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of the opprobria of palaeontology. It is true that excellent work has been done in

reducing this chaotic group to something like order by von Rosen, Roemer,

Steinmann, Bargatzky, Carter, and others, but most of this work has been neces-

sarily fragmentary. That, in any case, much yet remains to be done is sufficiently

evidenced by the fact that there are hardly any species of Stromatoporoids which

are at this moment so clearly defined by illustration and description that their

claims to specific distinctness would be at once and unhesitatingly admitted by

palaeontologists. Indeed, there are not wanting those who hold that, in spite of

all apparent differences, the great majority of the described types of Stromato-

poroids may be perhaps only variations of one or two forms, and therefore not

entitled to specific distinction at all.

My own researches have led me to think that when sufficient material is available

the distinctions between the different genera and species of the Stromatoporoids

are just as well marked and just as readily recognisable as they are in the case of

any other group of fossils in which the method of investigation by means of thin

sections is likewise absolutely indispensable.

The present Monograph is based mainly upon my own collection of Stroma-

toporoids, embracing a very large series of examples which I have obtained from

the Silurian and Devonian Rocks of Britain, as well as a series from the corre-

sponding formations of North America, and a very extensive series from the

Devonian strata of Germany. I have likewise recently visited Esthonia, and

have made large collections of Stromatoporoids from the Silurian Rocks of that

interesting region. I may also be permitted to add that in carrying out this

investigation, as far as it has already gone, I have had occasion to personally

prepare considerably over one thousand thin sections of Stromatoporoids, the

labour involved in this being one which will be appreciated by all who have

engaged in similar work.

Though my own collection has supplied most of the material with which I have

worked, I am nevertheless very deeply indebted to many of my fellow-workers for

the most cordial aid in the way of specimens or otherwise. I would more par-

ticularly express my gratitude to Mr. Champernowne, not only for the most

generous assistance in the way of specimens from the Devonian Rocks of Devon-

shire, but also for much most valuable and suggestive advice. I owe a similar

debt of gratitude to my friend, Dr. George J. Hinde. I am also under the greatest

obligations to Mr. William Madeley and Mr. J. F. Whiteaves, both of whom have

supplied me with material which would have been otherwise inaccessible to me,

and the want of which would have rendered this work seriously imperfect. I have

likewise received the most ungrudging help from Professor Sckluter, Dr. August

Bargatzky—whose recent death will be deplored by all interested in the Stroma-

toporoids, Professor Ferd. Roemer, Monsieur E. Dupont, Professor J. W. Spencer,
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Dr. Fr. Maurer, Mrs. Robert Gray, and Mr. R. Etheridge, junr. To Professor

Schliiter, in particular, my best thanks are due for the help which he so freely

accorded to me in studying the original typos of Goldfuss and Bargatzky, and in

collecting Stromatoporoids from the Devonian deposits of Germany. I am,

further, deeply indebted to the kindness of my friend, Magister Friedrich Schmidt,

who conducted me over the Silurian districts of Esthonia and Oesel, which his

own researches have rendered classical ground, and who assisted me in examining

in the University of Dorpat the originals of the Stromatoporoids described by

Baron von Rosen in his well-known treatise on this group of organisms.

"With regard to the general plan of the Monograph, it is sufficient to say that

the first portion will be devoted to a general survey of the entire group of the

Stromatoporoids, as far as such a survey seems to be at present possible ; while the

second and concluding portions will deal solely with the descriptions of the British

species. I may add that I have made no attempt to deal in any way with any

but the Palaeozoic forms of the Stromatoporoids. There are certain Mesozoic and

Kainozoic fossils which will, in all probability, ultimately find a place in this

group, but no sufficient material has been available to me for the investigation of

these.

The plates and wood engravings of this, the first instalment of the work, have

been drawn from the specimens and slides by myself ; and I take this opportunity

of expressing my sense of the accuracy and beauty of Mr. Hollick's reproductions

of my drawings upon the stone. In preparing the figures illustrative of micro-

scopic structure, I have been in many cases greatly assisted by an excellent series

of micro-photographs ; and I am much indebted to Mr. George Gellie, of Aberdeen,

for the care and intelligence with which these have been executed by him.
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I. HISTORICAL INTRODUCTION.

The singular extinct organisms of which the genus Stromatopora, Goldfuss, is

the central type, and which we may conveniently speak of by the general name of

the " Stromatoporoids," constitute a great group of fossil Invertebrates, which

are specially characteristic of the Ordovician, Silurian, and Devonian formations, if

not absolutely confined to strata belonging to these periods. Possessing a calca-

reous skeleton, and often attaining to very considerable dimensions, they enter

very extensively into the formation of many of the older Palaeozoic limestones.

Abundant as they are in the Silurian and Devonian deposits of various regions,

the investigation of their structure is attended with peculiar difficulties ; and it is

not therefore surprising to find that the most diverse views have been entertained

as to their nature and zoological relationships. The groups to one or other of

which they have been most commonly referred are the Sponges, the Foraminifera,

the Corals, and the Hydrozoa. The results, however, of the most recent investi-

gations, render it hardly a matter of doubt that they are truly referable to the

Hydrozoa, and that they are more or less closely related to the Hydrocorallines on

the one hand, and to the Hydractiniidm on the other. The general progress

of scientific research as regards the Stromatoporoids will, however, be best

gathered from the following brief historical summary :

The genus Stromatopora was originally founded by Goldfuss (' Petrefacta

Germanise,' Bd. i, p. 21, 1826), and was defined by him as including hemispherical

Corals, with a calcareous skeleton composed of alternating dense and porous layers.

He originally assigned to the genus a place between the Millepores and the Madre-

pores, but in a later portion of his great work he expressed the opinion that the
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genus could not properly be referred to the true Corals. The first species

described by Goldfuss under the head of Stromatopora—and the species therefore

which constitutes the type of the genus—is 8. concentrica, a name which has

obtained universal currency, and which has been employed by paleontologists for

a large number of different Stromatoporoids from various parts of the Silurian and

Devonian formations. As 8. concentrica is the type of the genus Stromatopora, it

becomes a matter of the greatest importance to ascertain precisely its characters

and its minute structure, and with this end in view I have made a careful exami-

nation of the original specimens of this, and of the other species of Stromatoporoids

described by Goldfuss, all of which are preserved in the Museum of the University

of Bonn. My friend, Prof. Schliiter, has also had the kindness to have prepared

for me thin sections of the original specimen of 8. concentrica, Goldf ., and of some

others of the Goldfussian types, such sections not having been previously in

existence. It may be as well therefore that I should indicate here the general

results that I have arrived at as to the characters and structure of the different

forms of the Stromatoporoids which Goldfuss has described and figured in the

' Petrefacta.'

(1) Stromatopora concentrica, Goldf.—The type-specimen of this form, as

figured by Goldfuss (' Petref. Germ.,' Taf. vi, fig. 5), is preserved in the Bonn

Museum, and has the form of a large mass, composed of numerous thick concentric

strata, separated by narrow interspaces which are more or less largely filled with

oxide of iron. The concentric strata (" latilaminas ") are from 1^ to 3 mm. in

thickness, and are more or less undulated. The general texture of the fossil is so

dense that no clear idea can be obtained as to the minute structure of the skeleton

by the use of a hand-lens. Besides the figured specimen, the Bonn Museum
possesses another example of 8. concentrica of precisely the same general aspect,

the two having very probably originally formed part of one fossil.
1 A microscopic

examination of thin sections of 8. concentrica, Goldf., shows that the skeleton is

essentially a complex network of anastomosing calcareous fibres, so disposed as to

enclose correspondingly complex anastomosing canals. In the main, two sets of

fibres may be distinguished, though the two are so united as to form a continuous

reticulation. The fibres of one series are vertical, and each of the successive

concentric strata (" latilaminse ") of which the skeleton is composed is traversed

by such fibres running continuously from the under to the upper surface. The

fibres of the other series are tangential to the surface, or at right angles to the

vertical fibres, and are very irregular. There are, also, two corresponding series

1 I may mention that at one locality near Gerolstein, in the Eifel, I have collected a number of

specimens which in general characters, and in their mode of preservation, are absolutely undistinguish-

able from the above-mentioned originals of Goldfuss, and I have little doubt that Goldfuss collected

his specimens from the same locality.
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of canals. Thus each concentric stratum, or " latilamina," is traversed by irre-

gular vertical canals, which are sometimes crossed by delicate cross-partitions or

" tabula?," and there are also numerous irregular and tortuous horizontal channels

by which the vertical tubes are placed in communication with one another.

Though the skeletal elements are thus theoretically divisible into two series,

the two are really fused with one another into a continuous reticulation. The

general tissue of the skeleton is, therefore, exceedingly similar to that of the

recent genus Millepora, Lam., the principal difference between the skeleton of

Stromatopora concentrica, Goldf., and that of Millepora, being that the zooidal

tubes of the former are not divisible, as they are in the latter, into a series of large

" gastropores " and a series of smaller " dactylopores."

I shall more fully describe and figure the minute structure of the skeleton in 8.

concentrica, Goldf., at a later period. It will be evident from the above, however,

that the genus Stromatopora, Goldf., as typified by the first-described species, viz.

8. concentrica, Goldf., comprises fossils of an entirely different structure to those

which paleontologists have hitherto usually included under this generic name. I

shall be able to show that 8. concentrica, Goldf., is really only one of a very

extensive series of forms, abounding in the Silurian and Devonian Rocks, and

constituting a well-marked group, for which the name of Stromatoporidos may be

employed.

On the other hand, the various fossils which have been placed by paleonto-

logists generally under the head of Stromatopora—when this name has been

used in a restricted sense—are really of a very different structure, and must be

placed under new generic titles. The most characteristic of these, namely the

forms understood formerly by Bargatzky, Carter, and others who have specially

investigated the subject, as Stromatoporm, may be included under the new genus

Actinostroma, which will form the type of the group of the Actinostromidm. It

follows, further, that whenever in the present work Stromatopora concentrica,

Goldf., is mentioned, the type understood under this name is the original of

Goldfuss, as above described, and is therefore neither generically referable to what

has been previously understood as Stromatopora, nor specifically identical with

the forms which have usually been regarded as constituting 8. concentrica, Goldf.

Before leaving the subject of the nature of the original specimens of Stromato-

pora concentrica, Goldf., I may mention that the Bonn Museum contains a third

specimen, which is believed to have been in Goldfuss's view when he described

this species. Being unfigured, this specimen has, of course, no authoritv as

compared with the figured specimen above described, which we must take as the

real type of S. concentrica, Goldf. It is worth noting, however, that the specimen

here alluded to, though in its general aspect and superficial characters very like

the true 8. concentrica, is in reality of a totally different structure. It has the
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form of a hemispherical mass, composed of concentrically disposed strata of

considerable thickness (" latilamina? "), its texture being so dense as to exhibit the

minute structure but imperfectly under the lens.
1 Examined microscopically, the

skeleton is seen not to be composed of a continuously reticulated fibre, but to be

built up of definite " radial pillars," which are united at regular intervals by

radiating horizontal connecting-processes or " arms," thus constituting a series of

"concentric laminse." It has, therefore, the so-called " hexactinellid structure,"

which is characteristic of all those Stromatoporoids which were formerly referred

to the genus Stromatopora, and for which I shall now propose the generic title of

Actinostroma. Specifically, it is identical with, or very closely allied to, the form

which Bargatzky has erroneously identified (' Stromatoporen des rheinischen

Devons,' p. 56) with Stromatopora astroites, Rosen.

(2) Tragos capitatum, Goldf. (' Petref . Germ.,' p. 13, Taf. v, fig. 6). This

was originally described by Goldfuss as a distinct species, but was subsequently

(in a later portion of the ' Petrefacta ') referred by him to his Stromatopora

polymorplia. The original specimen shows that this form possesses the continu-

ously reticulated skeleton and the minutely porous skeleton-fibre which charac-

terise the group of the Stromatoporidai proper ; and it must be referred either to

Stromatopora, Goldf., itself or to some allied genus. Thin sections of the original

specimen do not exist, but I have collected from the Devonian Limestones of the

Paffrath district a number of examples of apparently the same species, and a

minute examination of these has led me to think that the species should probably

be referred to the genus Idiostroma, Winchell. In any case the species is one

quite distinct from the true Stromatopora concentrica, Goldf.

(3) Geriopora verrucosa, Goldf. (' Petref. Germ.,' p. 33, Taf. x, fig. 6).

In the later portion of his work Goldfuss referred this form also to Stromatopora

polymorplia. A superficial examination of the original specimen shows that this

type is really referable to what I shall now term Actinostroma (i. e. to what has

previously been regarded as Stromatopora proper), the skeleton being made up of

"radial pillars" and horizontal connecting-processes. It is a good species, and

is common at certain localities in the Rhenish Devonians (e. g. at Biichel). It will

stand as Actinostroma verrucosum, Goldf. sp.

(4) Stromatopora polymorplia, Goldf. Under this name Goldfuss included a

number of quite distinct forms which are at present only partially known. The

forms in question are as follows

:

(a) A group of encrusting forms (' Petref. Germ.,' Taf. lxiv, figs. 8 a, 8 c, 8 d),

which seem to be referable to what I shall subsequently define as Stromatoporella.

They are common in the Devonian Limestone at Biichel, and we may follow

1 Precisely similar specimens are abundant at Gerolstein in association with the true S. concen-

trica, Goldf., the latter being, however, much less common.
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Bargatzky in retaining for them the specific name of " cariosa,'' which Goldfuss

gave to them as a variety of 8. polymorpha.

(b) A massive form having the surface covered with perforated nipple-shaped

eminences (' Petref. Germ.,' Taf. lxiv, fig. 8,/j, subsequently distinguished by

Bargatzky as 8. polyostlolata. This form is only imperfectly known, and it is not

at present possible to stato definitely what are its complete characters. Through

the kindness of Professor Schliiter I have been able to examine a thin section of the

original specimen, and I am able to say that it belongs to one of the groups of the

Stromatoporoids in which the skeleton is completely reticulated and the skeleton-

fibre is minutely porous. I have little doubt that the species (as based on the

original specimen) is really referable to Stachyodes, Barg., with which it agrees

entirely in the minute structure of the skeleton-fibre. In any case it is entirely

distinct from the other forms included by Goldfuss under the name of 8. poly-

morpha.

(c) The form for which Goldfuss used the varietal name of " ostiolata
"

('Petref. Germ.,' Taf. lxiv, fig. 8, e), and which Bargatzky subsequently raised to

the rank of a distinct species under the name of 8. monostiolata. The single

original specimen has never been sectioned, and it is therefore impossible to come

to any positive conclusion as to its internal structure or its real affinities.

It would appear from the above that Goldfuss included probably three distinct

forms under the name of 8. polymorpha. If one were disposed to retain the

specific title of "polymorpha" at all, it would be probably best to do so for the

forms which Bargatzky has called 8. curiosa, but it would appear to be best to

drop the name altogether. An additional reason for following this course is that

Goldfuss himself, in the ' Petrefacta,' ultimately referred his Tragos capitatum to

8. polymorpha, the former thus becoming the first described example of S. poly-

morpha, and therefore the type of the species. Goldfuss also ultimately referred

his Ceriopora verrucosa to 8. polymorpha. Upon the whole, therefore, any attempt

to retain the species would be sure to lead to confusion.

Prof. Ferd. Roemer has expressed the opinion (' Rhein. Uebergangsgebirge,'

p. 57, 1844) that Stromatopora concentrica, Goldf., and 8. polymorpha, Goldf., are

identical. I have examined in the Bonn Museum the specimen upon which

Roemer relied in making this statement, and it seems certainly (so far as can be

judged without thin sections) to belong to the true S. concentrica, Goldf. As,

however, the specimen in question is not one of the originals upon which Goldfuss

founded his 8. polymorpha, and as it does not agree in any of its obvious

characters with any of these originals, it cannot be accepted as throwing any light

upon the validity of this species.

Having now dealt at some length, as the importance of the subject demanded,

with the species of Stromatoporoids described and figured by Goldfuss, I may

2
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more briefly summarise the history of the group since the appearance of the

' Petrefacta Germanise ' in 1826.

In the year 1833, de Blainville referred Stromatopora, with some doubt, to the

Corals (' Manuel d'Actinologie,' p. 413).

In 1834, Steininger
(

c Mem. de la Soc. Geol. de France,' torn, i) described some

species of Stromatoporoids from the Eifel Limestone. One of these, which he

termed Alcyonium echinatum, has been generally identified with Actinostroma

(Stromatopora) verrucosum, Goldf. The genus Stromatopora was referred by

Steininger to the Sponges.

In the 'Silurian System' (1839), Mr. Lonsdale gave a list, accompanied by

figures, of the Silurian Corals, and among these he described two species of

Stromatoporoids under the names S. concentrica, Goldf., and S. nummulitisimilis,

Lonsd. The former of these cannot be certainly identified from the description

and figure given (' Sil. Syst.,' p. 680, pi. xv, fig. 31), there being at least two

species in the Wenlock Limestone of Britain, which might have served as Lons-

dale's type. An examination, however, of Lonsdale's original specimen, now

preserved in the British Museum, shows it to be really one of the most beautiful

and characteristic of the Wenlock Stromatoporoids, and properly referable to the

genus Clathrodictyon. As d'Orbigny subsequently named Lonsdale's species

Stromatopora striatella, this form will now stand as Clathrodictyon striatellum,

d'Orb. sp. The second form described by Lonsdale, viz. S. nummulitisimilis, is

not organic, but was founded upon specimens of the pisolitic limestone which forms

part of the series of the Wenlock Limestone at Colwell, near Ledbury.

In addition to the above, Lonsdale described and figured a third Stromatopo-

roid from the Wenlock Limestone, under the name of Porites discoidea (' Sil. Syst.,'

p. 688, pi. xvi, fig. 1). The true nature of the fossil so named certainly could not

have been recognised from the description or figure given of it ; and it is not

surprising that in the later editions of ' Siluria ' it should have been doubtfully

placed under Heliolites. The original specimen of Porites discoidea, Lonsd., now
in the British Museum, can, however, be at once shown to be, as long since

surmised by Lindstrom, a genuine Stromatoporoid. The internal structure of the

figured specimen has been, unfortunately, so far destroyed by secondary crystal-

lisation that thin sections yield no conclusive evidence as to its true nature and

affinities. Judging, however, from its external characters, there can be little

hesitation in identifying the species with the form described by von Rosen under

the name of Stromatopora elegans. This is a true Stromatopora, Goldf. (in the

sense previously defined), and the species will therefore stand as Stromatopora

discoidea, Lonsd. sp.

In 1840, Mr. Lonsdale published some further observations on the Stromato-

poroids (' Trans. Geol. Soc. Lond.,' ser. 2, vol. v). He placed the genus Stromato-
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pora (as understood by him) among the Corals ; and he described and figured,

under the name of Goscinopora placenta, the singular fossil subsequently and

better known as Gaunopora placenta.

Micholin (' Iconographie Zoophytologique/ p. 190, pi. 49, fig. 4,1840—47)

described and figured a Stromatoporoid under the name of Stromatopora concen-

trica, Goldf. The figure given would answer fairly for this species, but without

an examination of the original specimen it would be of little use to hazard a con-

jecture as to the precise form which he had before him.

In 1841, Professor Phillips described and figured certain Stromatoporoids from

the Devonian formation of Devonshire (' Palaeozoic Fossils of Cornwall,' &c,

p. 18). The two forms identified respectively as Stromatopora concentrica, Goldf.,

and 8. polymorpha, Goldf., are certainly not identical with the forms described by

Goldfuss under these two names. What they really are could only be determined

positively by an examination of the specimens which Phillips had under investiga-

tion. The extraordinary fossil described by Lonsdale under the name of Goscinopora

placenta is here referred to a new genus, viz. Gaunopora. Under the name of

Gaunopora ramosa Phillips also describes and figures the remarkable form which

now constitutes the type of the genus Amphipora of Schulz.

In 1843, Fr. Ad. Romer referred certain fossils to the Stromatoporoids, and

placed the genus Stromatopora itself among the Corals (' Versteinerungen des

Harzgebirges '). Judging from his figures, however, the forms to which he

assigns the names of 8. concentrica and 8
'. polymorpha are not really referable to

the Stromatoporoids at all.

In the same year, Count von Keyserling (' Reise in das Petschora-Land ')

expressed the opinion that the genus Stromatopora is referable to the Corals, and

that it is nearly related to Alveolites, Lam.

In 1844, Prof. Ferdinand Roemer first brought forward the highly important

conjecture that the genus Caunopora, Phill., is really based upon specimens of

Syringoporagrowing parasitically along with Stromatopora ; or, to use his own words,

that Caunopora is " nichts anderes als Stromatopora polymorpha von Syringoporen

durchwachsen "— (' Das rheinische Uebergangsgebirge '). At the same time he

expressed the opinion, as previously noted, that Stromatopora concentrica, Goldf.,

is only a form of S. polymorpha, Goldf. ; and he arrived at the conclusion that

almost all the species of Stromatoporoids described by former observers might

be regarded as variations of a single type.

In 1844, Prof. M'Coy (' Synopsis Carb. Limestone Foss. of Ireland ') described

briefly some more or less obscure fossils from the Carboniferous Limestone of

Ireland, to which he gives the names of Gaunopora placenta, Phill., Stromatopora,

concentrica, Lonsd., 8. polymorpha, Goldf., and 8. subtilis, M'Coy. The true

structure and nature of these must remain at present doubtful.
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In 1847, Hall (' Pal. New York,' vol. i, p. 48, pi. xii) founded the genus

Stromatocerium for a Stromatoporoid from the Trenton Limestone of North

America, the structural characters of the genus, however, being left undefined. In

the same work (vol. ii, p. 135, 1852) Prof. Hall states that, according to his

observations, the skeleton of Stromatopora is " composed of minute cylindrical

tubes with considerable space between, and that the laminated structure arises from

thin layers of calcareous matter deposited and filling the spaces between, and

enclosing the tubes." He considers the genus to be referable to the Corals, and to

be " more nearly related to Tubipora than to any other genus."

In the 'Prodrome de Paleontologie' (1850), d'Orbigny places the genus

Stromatopora among the Sponges, and names a number of new species, all of

which, however, are founded upon forms previously described by other writers.

For the Wenlock Stromatoporoid which Lonsdale had erroneously referred to S.

concentrica, Goldf., he proposed the name of 8. striatella ; and Tragos capitatum,

Goldf., is removed to Stromatopora as 8. capitata. On the other hand, 8. poly-

morpha, Goldf., appears under the guise of no less than five new species,

distributed partially under Stromatopora and partially under the new genus

Sparsispongia (viz. Stromatopora Goldfussii, 8. sulcata, Sparsispongia poly"morpha,

8. radiosa, and 8. ramosa). Lastly, Actinostroma {Stromatopora) verrucosum, Goldf.,

is taken as the genuine Stromatopora polymorpha of Goldfuss.

In the subsequently published ' Cours Elementaire de Paleontologie ' (1851),

d'Orbigny again expressed the opinion that the Stromatoporoids are referable to

the Sponges.

In 1851, Prof. M'Coy expressed the opinion ('Brit. Pal. Foss.,' p. 12) that

Stromatopora is a true Coral allied to Fistulipora and Heliolites (Palasopora) . His

definition of the genus is :
" Corallum calcareous, forming large amorphous

masses composed of very thin superficial layers of minute vesicular tissue of the

thickness of one cell each, occasionally marked on the upper surface with

extremely obscure, distant, quincuncially-arranged small pits."

In a later portion of the same work (p. 65) M'Coy described, unfortunately

only partially with figures, several species of British Stromatoporoids. The forms

which he identified as Stromatopora concentrica, Goldf., and S. polymorpha, Goldf.,

cannot now be certainly determined without an examination of the original speci-

mens. The former would seem from the description given to be an Actinostroma, and

the latter is apparently a true Stromatopora. The genus Gaunopora of Phillips is

regarded as a subgenus of Stromatopora, Goldf., and three species are referred to

it, viz. G. placenta, Lonsd., G. ramosa, Phill. (Brass. MS.), and G. verticillata,

M'Coy. The last of these three is a remarkable Devonian fossil, which seems to

be really identical with the Stachyodes ramosa of Bargatzky, from the Devonian

Limestones of the Paffrath district.
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In 1853, Steiningcr (' Gcognostische Beschreibung der Eifel ') described a

Stromatoporoid from the Devonian Limestones of the Eifel under the name of

Stromatopora foliata, referring the genus to the Sponges.

Two species of Stromatopora were also described by Fr. Ad. Romer in the

1 Palaeontographica ' (Bd. iii, 1852, and Bd. v, 1855) under the names of

S. patella and 8. polymorpha, var. stellifera. The true nature of these forms is,

however, uncertain.

The two Sandbergers (' Die Versteinerungen des rhcinischen Schichten-

systems in Nassau,' p. 380, 1850—56) express the opinion that the genus

Stromatopora should be referred to the Polyzoa, but they base this view upon the

untenable supposition that the " radial pillars " served for the lodgment of zooids.

The same view as to the affinities of Stromatopora is expressed by Prof. Ferd.

Roemer (' Lethaea Geognostica,' 3rd ed., vol. i, p. 166, 1851—56), who compares

the genus with the recent Gellepora. In a note, however, Roemer adds that he

has since examined specimens of S. polymorpha from the Eifel in which he can

detect both prismatic tubes and tabulae, and that it will be therefore necessary to

remove the genus Stromatopora to the Tabulate Corals, and to place it in the

vicinity of Chaitetes and Favosites. This last conclusion was really based (as

subsequently pointed out by Roemer himself, ' Lethaea Palasozoica,' p. 460, 1883)

upon certain singular corals (Ghcetetes stromatoporoides, Roemer), which commonly

have their surface covered by an encrusting Stromatoporoid.

In 1857, Mr. Billings founded the genus Beatricea for the reception of certain

extraordinary fossils from the Ordovician and Silurian Rocks of North America

('Geological Survey of Canada; Rep. of Progress for 1856,' p. 343, 1857, and
e Canadian Naturalist,' new ser., vol. ii, 1857). Mr. Billings at first held the

opinion that Beatricea was probably referable to the vegetable kingdom. It will

be shown subsequently, however, that the affinities of this remarkable genus are

probably with the Stromatoporoids, though the structure of the skeleton is highly

anomalous.

In 1858, Magister Friedrich Schmidt described two species of Stromatoporoids

from the Silurian Rocks of Esthonia (' Silurische Formation von Ehstland, Nord-

Livland und Oesel,' p. 232). One of these he identified with Stromatopora

striatella, d'Orb., and the other he described as S. mammillata, n. sp. The latter

is really the previously described Clathrodictyon striatellum, d'Orb.

In 1860, Eichwald (' Lethaea Rossica,' vol. i, p. 345) defined Stromatopora as a

spongy mass, composed of closely approximated lamellae, and enveloping other

organic bodies ; its surface being covered with minute rounded pores arranged

without order over the whole surface of the skeleton. He seems to have been the

first to promulgate the view, afterwards supported by von Rosen, that the skeleton

of the Stromatoporoids consisted of a network of homy fibres, which had been
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replaced by carbonate of lime in the process of fossilisation. He describes

S.polymorpha, Goldf., var. constellata, which he regards as identical with Stromato-

pora verrucosa, Goldf.

In 1862, Mr. Billings described a Stromatoporoid from the Black-River Lime-

stone, under the name of Stromatopora compacta (' Palaeozoic Fossils,' p. 55). He
at first referred the Stromatoporoids to the Amorphozoa ; but in a later portion of

the same work he expressed the opinion that they are Corals, and are allied to

Fistulipora.

In 1865, Professor Hyatt expressed the opinion (' Amer. Journ. Sci. and Arts ')

that the singular genus Beatricea, Bill., should be placed among the Cephalopoda,

of which it should be regarded as the type of a special family.

In 1866, Professor Winchell published an important paper on the structure and

affinities of the Stromatoporoids (' Proc. Amer. Assoc, for the Advancement of

Science,' 1866, p. 91). In this memoir, the author not only discusses the minute

structure and systematic position of the Stromatoporoids, but also gives descrip-

tions of four species from the Devonian Rocks (Hamilton group) of Michigan and

Ohio. 1 The species described are named 8. pustulifera, 8. monticulifera, 8. nux,

and 8. co3spitosa ; but they are, unfortunately, not figured. The two former are

stated to be of the general type of 8. polymorpJia, Goldf. ; and it is interesting to

note the statement of the author that, having examined "ship-loads" of specimens,

he has " never detected evidence that they were in any sense encrusting." Stro-

matopora nux is said to be of the same type as 8. concentrica, Goldf. ; and 8.

ccespitosa is a wholly aberrant form, for which a new genus (Idiostroma) is

proposed. As regards the general affinities of the Stromatoporoids, Professor

Winchell comes to the conclusion that they constitute a peculiar group of the true

Corals, with relationships to the Cystiphyllidce and Gyathophyllida}. The following

is the arrangement of the Stromatoporoids and their subdivisions as proposed by

Winchell.

" Family, Stromatoporidm.— Polyps isolated or confluent; exserted, never

forming a cup ; secreting a corallum which consists of a series of concentric layers

(or diaphragms) of vesicular tissue, separated and perforated by vermicular rami-

fying passages, which are either radially or confusedly disposed. Mural system

wanting ; lamellar structure distinctly present only in the higher forms.

"Genus, Idiostroma (n. gen.).—Polypi completely isolated, forming branching

masses ; lamellar system represented by a radial structure.

" Species : I. ccespitosum, I. gordiaceum.

" Genus, Coenostroma (n. gen.).—Polypi confluent, but individualised, forming

elongated or spheroidal compound masses ; diaphragms common and continuous

1 These species were originally described by Prof. Winchell in his ' Eeport on the Grand Traverse

Region,' a work to which I have unfortunately not had access.
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throughout ; lamollar system indicated by the radiate arrangement of the vermi-

cular passages, which commonly diverge from the summits of little eminences

raised in the concentric lamina).

" Species : C. pustulosum, G. monticuliferum, G. granuliferum, G. polymorphum,

G. radiosum, G. ramosum.

" Genus, Gaunopora (Phillips).—' Corallum polymorphous, composed of minute,

irregular, vermicular, cellulose tissue, disposed in obscure concentric layers, tra-

versed by a few long, larger, variously disposed, vermiform, cylindrical channels

'

(M'Coy, 'Brit. Pal. Foss.,' p. GO).

" Species : G. placenta, G. ramosa, G. verticillata.

" Genus Stromatopora (Goldf.).—Polypi confluent, with individualities sensibly

obliterated. Corallum consisting essentially of confluent diaphragms, or con-

centric layers, which generally inclose a foreign body—being secreted on all sides

of it, and forming a spheroidal mass.

" Species : S. concentrica, 8. striatella, 8. nux, 8. rugosa, 8. compada, 8. num-

mulitisimilis."

"With regard to the two new genera proposed by Professor Winchell in the

above-quoted synopsis, Idiostroma is an exceedingly abnormal form, and the

absence of figures illustrative of the minute structure may sufficiently explain why
the type has not been recognised by subsequent observers. The type of the genus,

viz. I. caispitosum, Winch., is described as resembling a large csespitosely-branched

Cyathophylloid Coral, forming masses three or four feet in diameter, composed of

stems which vary from one fifth to one third of an inch in diameter, and which

may be either apart or in contact with another. The exterior is " longitudinally

vermicular-striate." The transverse section " exhibits a radiating structure, as in

the Gyathophyllido3 ; but there is no outer wall or definite limitation to the struc-

ture, and the interior is completely filled with concentric circles of coralline

substance except a small perforation in the centre." In the absence of a more

detailed account of the minute structure, it would, as above remarked, be difficult

to decide positively as to the true relationships of this singular type. I have,

however, collected a number of specimens from the Devonian Limestone of Hebborn,

in the Paffrath district, which seem to be unquestionably congeneric with Idiostroma

co3spitosum, Winch. ; and I shall subsequently give a description of the characters

of the genus as elucidated by these examples.

The genus Coenostroma, Winchell, on the other hand, comprises Stromatoporoids

of the normal type, and the only really distinctive feature in the diagnosis of the

genus, as given by its founder, is the presence of " astrorhizse," or radiately dis-

posed canal-systems (the "polypi" of Winchell's definition). As will be subse-

quently seen, however, such stellate canals are developed in a large number of

Stromatoporoids, in which the minute structure is otherwise exceedingly different

;
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and the mere presence of such canal-systems does not, therefore, afford a sufficient

ground for generic distinction. Indeed, it occasionally happens that certain

individuals of a given species exhibit such " astrorhizas," while in other individuals

of the same species these structures are wanting, or are, at any rate, not con-

spicuous. I am, therefore, of opinion that the genus Coenostroma, Winch., cannot

be retained with advantage.

One of the most important contributions to the study of the Stromatoporoids

is that published by Baron von Rosen in 1867, under the title ' Ueber die Natur

der Stromatoporen, und iiber die Erhaltung der Hornfaser der Spongien im fossilen

Zustande.' In this work, the author recounts the results of an investigation into

the structure of the Stromatoporoids by means of thin sections prepared for the

microscope ; and the value of his memoir is further enhanced by a number of

excellent plates, dealing principally with the minute structure of the skeleton.

The material upon which von Rosen based his work was derived from the Upper-

Silurian Rocks of the north of Europe, from which he describes several new

species.

Having recently had the opportunity of examining in Dorpat the original

specimens and slides upon which von Rosen founded his species, and having

myself collected a large series of the same forms, I shall be able later to discuss

more fully the characters and affinities of these species. In the meanwhile the

following brief remarks may be made as regards some of them.

Stromatopora typica, Rosen (op. cit., Taf. I, fig. 1), is a species common in the

Wenlock Limestone of Britain, and is a true Stromatopora (in the sense previously

defined). The type-specimen of Stromatopora astroites, Rosen, has its internal

structure almost destroyed, as the result of crystallisation ; but other specimens

included by Rosen under this name are apparently identical with S. typica, and

the specific name of astroites must therefore be abandoned in favour of typica.

Stromatopora elegans, Rosen, though much crystallised, appears to be identical

with S. discoidea, Lonsd., the latter name having the priority. Stromatopora

Schmidtii, Rosen, is a very peculiar type of the genus A.ctinostroma. The

Stromatopora variolaris of Rosen is a species of Clathrodictyon, and is of common

occurrence in the Wenlock Limestone of Britain. Stromatopora regularis, Rosen,

is also a species of Clathrodictyon ; and is also found, though rarely, in the

Wenlock Limestone of Britain and of Gotland. The remarkable type described

under the name of Stromatopora dentata appears to be properly referable to a new

genus allied to Labechia, E. and H., which I shall name Bosenella. To this genus

also belongs the species described as Stromatopora TJngeri. It may be added that

von Rosen devotes a section to the discussion of the chai-acters of 8. polymorpha,

Goldf., and, rightly, concludes that Goldfuss had included several types under this

specific name.



HISTORICAL INTRODUCTION. 13

As regards general results, the main conclusion reached by Von Rosen is that

the skeleton of the Stromatoporoids is composed of horny fibres arranged in bundles,

and that these organisms are referable to the group of the Kcratose Sponges, or allied

to these. The minute openings on the surface of many Stromatoporoids he regards

as " pores," and the larger openings, which are occasionally present, as " oscula." In

this latter view, he has been preceded by D'Orbigny and others, and has been followed

by many later investigators. In his opinion that the skeleton of the Stromatoporoids

was in reality of a horny nature, Von Rosen was preceded by Bichwald ; but

there can be no hesitation, in the light of all known facts, in unequivocally rejecting

this view. In spite of the above erroneous conclusion as to the composition of

the skeleton of the Stromatoporoids, Von Rosen's work will continue, justly, to

retain its position as a classical treatise upon a most difficult group of organisms.

In 1870, Dr. Gustav Lindstrom published a valuable paper on the Anthozoa

'perforata of Gotland (' Kongl. Svenska Vetenskaps-Akad. Handliugar,' Bd. ix),

in which he describes and figures the Porites discoidea of Lonsdale as a Stromato-

poroid, under the name of Goenostroma discoideum. An examination of the original

specimen, now preserved in the British Museum, has shown that Dr. Lindstrom is

perfectly correct in the belief that Porites discoidea, Lonsd., was really founded

upon a Stromatoporoid. I should be disposed, however, to think that in his descrip-

tion of this species, Dr. Lindstrom has included more of the Wenlock Stromato-

poroids than Lonsdale's species, and, for reasons above given, I am unable to

retain the genus G02.nostroma, Winch. In Lindstrom' s opinion, Goenostroma is a true

Coral, and is allied to the Montiporinoe. On the other hand, he regards the genus

Strom.atopora, Goldf., as distinguished from Goenostroma, Winch., as having quite

different affinities, and as being probably related to the Foraminifera.

In a memoir on the affinities of the Anthozoa tabulata (' CEfversigt af Kongl.

Vetenskaps-Akad. Forhandl.,' 1873, translated in the ' Annals of Natural History,'

1876), Dr. Lindstrom expresses the opinion that Goenostroma, Winchell, presents

certain points of likeness to Labechia, B. and H. He further makes the very

important suggestion that the genus Labechia is of Hydrozoal affinities, and is

related to the recent genus Hydractinia. To Dr. Lindstrom, therefore, belongs,

so far as I am aware, the credit of having first publicly pointed out the direction

in which the true relationships of the Stromatoporoids might be looked for.

In the ' Twenty-third Annual Report on the State Cabinet,' dated 1873, Prof.

Hall and Mr. Whitfield describe as new species five Stromatoporoids from the

Devonian Rocks (Chemung group) of North America. These are named Stroma-

topora erratica, S. expansa, 8. {Goenostroma) incrustans, S. {Goenostroma) solidula,

and Caunopora planulata. It would not appear that the last of these is really of

the same nature as the fossils referred properly to Caunopora, Phill, as it seemingly

does not possess the walled tubes which are characteristic of the latter.

3
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In 1873, Mr. Salter expressed the opinion that Stromatopora is " a very solid

calcareous Sponge" (* Cat. Sil. Foss.,' p. 99).

In the same year, the present writer described (' Ann. and Mag. Nat. Hist.,'

ser. 4, vol. xii) several Stromatoporoids from the Silurian and Devonian Rocks of

Canada. In one of these, viz. Clathrodictyon (Stromatopora) ostiolatum, Nich., the

presence of regularly-disposed round apertures of large size was pointed out, and

it was suggested that these corresponded with the " oscula " of Sponges.

In 1874, the present writer further discussed (' Ann. and Mag. Nat. Hist.,'

ser. 4, vol. xiii) the affinities of the Stromatoporoids, referring them to the Calci-

spongicc, and indicating the presence in various species of large openings, which

might be regarded as of an "oscular" nature. The skeleton was regarded as

" composed of an amalgamated system of horizontal spicules, separated by inter-

spaces, and kept apart by a vertical system of delicate calcareous rods, giving rise

to a system of more or less quadrangular tubes." In the ' Report on the Palaeon-

tology of the Province of Ontario ' (1874) the same opinion is repeated. In the

' Palseontology of the State of Ohio ' (vol. ii, 1875) the writer described

several species of Stromatoporoids from the Devonian Rocks of Ohio, and proposed

two new genera under the names Syringostroma and Dictyostroma. The type of

Syringostroma is the singular S. densum, which possesses the reticulated skeleton

characteristic of Stromatopora, Goldf ., but which has certain peculiarities of its own.

I shall later on discuss the value of these peculiarities. Besides S. densum, Nich.,

another remarkable form was placed under Syringostroma, under the name of

S. columnare, Nich. This latter, however, is really quite distinct in its structure,

and forms the type of the genus Stylodictyon, Nich. and Mur. The genus Dictyo-

stroma was proposed for a remarkable Stromatoporoid from the Silurian Rocks of

Kentucky ; but as the minute structure of the skeleton is still unknown, it is

doubtful whether this genus can be retained.

In the ' Dawn of Life ' (1875), Principal Dawson incidentally gives the result

of his observations on the structure of Stromatopora and its allies, regarding them

as connected on the one hand with the Foraminifera and on the other hand with

the Sponges. He compares the astrorhizal tubes of certain Stromatoporoids with

the " canal-system " of Eozoon.

In a memoir upon the genus Stauronema, Prof. Sollas (' Ann. and Mag. Nat. Hist./

ser. 4, vol. xix, 1877) places Stromatopora among the Vitreo-hexactinellid Sponges.

In a subsequent paper (' Quart. Journ. Geol. Soc.,' 1877), the same author

expresses the opinion that under the head of Stromatopora are included organisms

of very different affinities, some being Siliceous Sponges, some related to Mille-

pora and Hydractinia, and some with relationships as yet undetermined.

In 1877, Mr. Carter expressed the opinion ('Ann. and Mag. Nat. Hist.,' ser.

4, vol. xix) that the Stromatoporoids are closely related to the living Hydractinia,
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and that the extinct genus Parlceria, described by Dr. W. B. Carpenter as a Fora-

minifer, is also truly Hydrozoal and related to Hydractinia. This memoir is the

first of a long and important series of papers in which Mr. Carter deals with the

recent Hydractinice and their extinct allies, and the result of which has been the

gradual conversion of palaeontologists to the view that the Stromatoporoids are

properly referable to the Hydrozoa. Leaving Parlceria out of the question, as not

concerning us here, Mr. Carter in the memoir alluded to describes various recent

and fossil species of Hydractinia, and gives an excellent account of the structure,

and also of the development, of the skeleton of Hydractinia echinata, Flem. He
maintains the opinion that the Stromatoporoids are extinct allies of Hydractinia,

and that they have nothing in common with the Sponges, to which they have been

referred by so many previous writers. The stellate canals ("astrorhizaa") which

constitute such a conspicuous feature in many Stromatoporoids, and which super-

ficially exhibit such a sponge-like appearance, are parallelled by Mr. Carter with

the shallow, radiating, ccenosarcal grooves which furrow the surface of the crust in

the recent Hydractinice.

In a supplementary note to the English translation (' Ann. and Mag. Nat.

Hist.,' ser. 4, vol. xix, 1877) of his masterly memoir, entitled " Beitrage zur Sys-

tematik der fossilen Spongien "
(' Neues Jahrbuch fur Mineralogie,' &c, 1877),

Professor Zittel gives his adhesion to Mr. Carter's view that the Stromatoporoids

are really to be regarded as allies of Hydractinia, and as belonging therefore to

the Hydrozoa.

In an interesting and valuable memoir published in 1878 (' Palasontograpbica,'

3 Folge, Bd. i, 3 Lief., p. 101), Dr. Steinmann also expresses the opinion that the

Stromatoporoids should be placed in the neighbourhood of the Hydractiniidoe.

The author founds the genus Splicer'actinia for certain concentrically-laminated

fossils from the Upper-Jurassic Rocks, which in internal structure present con-

siderable resemblance to certain of the Stromatoporoids. The genus Labechia,

E. and H., is regarded as constituting a connecting link between the Tabulate

Corals and the Hydractiniidoe. The author also deals with Parlceria, Carp.,

Loftvsia, Brady, and the three new genera Porosplioera, Cylindroliypliasma, and

Ellipsactinia, all of which he considers as being related to the Hydractiniidoe, and

as having, therefore, more or less close relationships with the Stromatoporoids.

In the same year Mr. Carter published a second paper, " On New Species of

Hydractiniidae, recent and fossil, and on the Identity in Structure of Millepora

alcicornu and Stromatopora" ('Ann. and Mag. Nat. Hist./ ser. 5, vol. i, pp.

298—311). In this memoir the author compares the Stromatoporoids with

Millepora, and comes to the conclusion that there exists between them a sub-

stantial agreement in structure. The stellate canal-systems (" astrorhizae ") of

many Stromatoporoids are compared with the irregular ccenosarcal canals which
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ramify through the skeleton of Millepora, and are regarded as being essentially of

the same nature.

In a succeeding number of the same publication (' Ann. and Mag. Nat. Hist.,'

ser. 5, vol. i, p. 412), Mr. Carter has a short note on " Calcareous Hexactinellid

Structure in the Devonian Limestone," in which he describes specimens from the

Devonshire Limestones as showing a structure apparently similar to that of the

Hexactinellid Sponges, but calcareous in composition. The specimens in question

belonged, doubtless, to Stromatoporoids appertaining to the genus Actinostroma,

some of these, when examined in certain aspects, presenting an appearance very

similar to that of some of the Hexactinellidce.
1

In a still later number of the same publication (' Ann. and Mag. Nat. Hist.,'

ser. 5, vol. ii, p. 28), Principal Dawson opposes the views expressed by Mr. Carter

as to the relationships which the latter sought to establish between the Stromato-

poroids and Millepora.

Later again (' Ann. and Mag. Nat. Hist.,' ser. 5, vol. ii, p. 304, 1878), Mr.

Carter returns to the same subject in a paper entitled " On the probable Nature

of the Animal which produced the Stromatoporidm, traced through Hydractinia,

Millepora alcicornis, and Gaunopora to Stromatopora." Much of this memoir is,

in the main, a repetition of points which had been brought forward by the author

in previous communications. Mr. Carter explains that in former papers he had

spoken of Gaunopora, Phill., under the name of Stromatopora, and he has now

come to the conclusion that Gaunopora is really intermediate in its characters

between Millepora, Lam., and Stromatopora, Goldf. The tubes of Gaunopora he

regards as being inhabited by polypites, and as being comparable with the " gas-

tropores " of Millepora.

Also in the year 1878, but prior to the appearance of most of the memoirs just

noted, a paper on " The Minute Structure of the Skeleton of Stromatopora and its

Allies," was published by Dr. Murie and the present writer (' Journ. Linn. Soc./

vol. xiv, 1878). In this memoir, after a historical summary, the authors treat of

the general structure of the Stromatoporoids, and bring forward evidence to show

that the skeleton of these organisms was certainly originally calcareous. Being at

that time unacquainted with the minute structure of the skeleton of the original

specimen of Stromatopora concentrica, Goldf., the authors followed all previous

writers in considering the genus Stromatopora, Goldfuss, as comprising those types

which possess definite " radial pillars " united by periodically-developed hori-

zontal connecting processes. The genus Glathrodictyon was proposed for certain

Stromatoporoids with short and irregular " radial pillars," and two species of the

1 It may be noted that, in certain states of preservation, the singular Coral described by Roenier

under the name of Chmtctes slromatoporoides, also exhibits appearances curiously like tbose shown by

certain Hexactinellid Sponges. This Coral occurs in the Devonian of both Devonshire and Germany.
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same, viz. G. vesiculosum and G. cellulosum, were briefly defined. The genus

Sti/linliffi/irn was founded for the singular 8. columnare, Nich., and a socond species

was included in the genus under the name of 8. retiforme, Nich. and Mur. The

latter, however, is really a member of the genus Actinostroma, and is closely

related to the A. verrucosum, Goldf., of the European Devonian Rocks, The

genus Pachystroma was proposed for certain curious Stromatoporoids of which

the new species P. antiquum, from the Niagara Limestone of North America, was

taken as the type. A recent examination, however, of thin sections of the

original specimens of 8tromatopora concentrica, Goldf., has shown that the genus

Pachystroma, Nich. and Mur., is nothing more than the veritable Stromatopora,

Goldf. (non Stromatopora, auct.), and the name Pachystroma must, therefore, be

abandoned. An attempt was made to revive the genus Stromatocerium, Hall,

upon the basis of a new species (8. canadense, Nich. and Mur.) from the Trenton

Limestone of Canada. Further and more extended observations have shown,

however, that this type is really a Labechia in a peculiar condition of preservation.

Lastly, the authors accepted the genus Gaunopora, Phill., as comprising independent

organisms. With regard, finally, to the question of the systematic relationships

of the Stromatoporoids, the authors came to the conclusion that, in the absence of

any demonstration of the existence in any of the Stromatoporoids of definite

zooidal tubes, the reference of these organisms to the Hydrozoa cannot be

unconditionally accepted. They concluded, therefore, that with the evidence

at that time available, the Stromatoporoids may be best regarded as a separate

section of the Calcareous Sponges, for which they proposed the name of Stroma-

toporoidea.

In his c Petrefaktenkunde Deutschlands' (Schwiimme, Pis. 141, 142,1878),

Professor Quenstedt treats of the Stromatoporoids among the Sponges. He
describes and figures a number of species, mostly from North America ; but it is

in most cases difficult to identify the species which he had in view. The species

which he names Stromatopora verruculosa seems, as conjectured by Bargatzky, to

be really one of the forms included by Goldfuss under the head of 8. polymorpha,

and the form which he terms 8. striatclla, D'Orb., seems to be really the 8.

discoidea of Lonsd. (= 8. clegans Rosen) The form described as 8. Worthcni, Rom.,

is unquestionably identical with that which I described from the Corniferous Lime-

stone of Ohio, under the name of Stylodictyon {8yringostroma) columnare} The

form named Stromatopora cccspitosa is the Idiostroma ccespitosum of Winchell,

and should be placed in Idiostroma. The other forms described are Stromatopora

textilis, Rom., 8. minuta, Winch., 8. pustulifera, Winch., and 8. consors, Quenst.,

all from the Silurian and Devonian Rocks of North America.

1 I have not been able to discover that any description of this species has been published by

Rominger.
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In the year 1879 appeared several memoirs dealing with the Stromatoporoids.

One of these was a memoir by Principal Dawson on " The Microscopic Structure

of the Stromatoporidge " (' Quart. Journ. Geol. Soc.,' vol. xxxv, pp. 48—66), in

which he maintained his previously-expressed opinion as to the Rhizopodal affini-

ties of these organisms. He altogether rejects the asserted relationship between the

Stromatoporoids and the Hydractiniida, as supported by Carter and Steinmann.

Two new species are described under the names of Caunopora hudsonica and

Coenostroma galtense; and the Stromatopora compacta of Billings is stated to be

apparently a true Coral. The author considers that the Stromatoporoids " have

apparently always been calcareous when recent." Lastly, the author has some

remarks upon some of the genera of the Stromatoporoids, in which he adopts

Gosnostroma, Winch., in much the same sense as that of its original founder, but

includes under Caunopora, Phill., forms which have not usually been placed in

that problematical genus.

In the same publication (' Quart. Journ. Geol. Soc.,' vol. xxxv, p. 67) Mr.

Champernowne has a " Note on some Devonian Stromatoporidse from Dartington,

near Totnes." This note deals chiefly with the mode of occurrence of

Stromatoporoids in the dolomitic limestone of Dartington ; but the author

makes the interesting observation that in certain specimens of Caunopora

he has seen the tubes not to be open, but to be lamelliferous, and to present

" some appearance of a columella." With regard to the affinities of the Stromato-

poroids, the author concludes that " it is difficult to regard them as forming a

compact group of Calcispongice" and adds—what later observations have fully

borne out—that they " clearly seem to embrace structures similar to that of the

Milleporidce."

In the 'Annals and Magazine of Natural History' (ser. 5, vol. iv, p. 101,

1879) Mr. Carter published a paper on " The Mode of Growth of Stromatopora,

including the Commensalism of Caunopora." In this paper he maintains that

Stromatopora is essentially an encrusting organism, " not only entering into and

filling up the open interstices of other calcareous organisms during their growth,

but enveloping their detritus." This view is, however, based upon a study of

Stromatoporoids of particular species, or growing under particular conditions.

There is, of course, no doubt that Stromatoporoids very commonly do enclose and

envelop other organisms of all sorts in the course of their growth, and they also

occasionally form thin crusts parasitically attached to foreign bodies. A very large

number of the Stromatoporoids, however, have an epithecate base, with a single

narrow peduncle of attachment, and are no more given to surround other organ-

isms than are the species of Alveolites or Favosites, which occur in the same strata.

Mr. Carter also now expresses his conviction that the genus Caunopora, Phill., is

(as long previously maintained by Ferdinand Roemer) really founded upon speci-
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mens of some Coral or other organism enveloped in a Stromatoporoid, the "tubes"

of Caunopora being thus adventitious structures.

In a further communication (' Ann. and Mag. Nat. Hist.,' ser. 5, vol. iv,

p. 253, 1879) Mr. Carter returns to the subject of the structure of the skeleton in

the Stromatoporoids. He follows Von Rosen in distinguishing two principal

types of structure in the skeleton, viz. a " curvilinear structure " and a " rectilinear

structure." Mr. Carter also here modifies his previously-expressed view—a view

in which at that time most observers concurred—that the " radial pillars " of the

Stromatoporoids were solid ; and he comes to the conclusion that they were tra-

versed by an axial canal (as in Labechia, E. and H.), but closed superficially. The

genus Labechia, E. and H., is placed by Mr. Carter close to IIydractinia, one

ground for this collocation being the supposed encrusting habit of Labechia. It

may be certainly stated, however, that Labechia very rarely assumes an encrusting

form, the great majority of specimens being in the form of laminar expansions, with

a basal epitheca, and a small point of attachment. Lastly, Mr. Carter notices a

peculiarity in the appearance of thin sections of certain specimens of Stromato-

pora dartingtonensis, Cart, (erroneously identified with 8. elegans, Rosen)—namely,

that the stellate canals appear to terminate in the fibre of the coenenchyma itself

;

but he gives no satisfactory explanation of this phenomenon. The real reason of

this appearance, as will be subsequently more fully shown, is that in this form, as

in various others, certain specimens are so preserved that the entire system of

canals and internal cavities has been filled with more or less opaque, calcareous or

argillaceous sediment, the real skeleton having then been dissolved out, and the

spaces thus formed finally filled up with calcite. Hence, in such "reversed"

specimens, the canal-system and tubes of the organism have the appearance of

being parts of the solid skeleton, while the la/tter is represented only by trans-

parent calcite, and thus .looks as if it had been originally hollow, or as if it

represented the original coenenchymal canals and cells.

In his admirable ' Handbuch der Palaeontologie ' (Bd. i, Lief, ii, p. 284, 1879),

Professor Zittel treats of the Stromatoporoids under the Hydrocorallines. He
includes the genera Labechia, E. and H., and Ellipsactinia, Steinm., in the group of

the Stromatoporoidea.

Lastly, in 1879 the present writer gave a description, accompanied by figures,

of the minute structure of the skeleton of the genus Labechia, E. and H. (' Palaeo-

zoic Tabulate Corals,' p. 330, PL XV, figs. 4, 4a). In this description it was

pointed out that the " pillars " of Labechia conferta, Lonscl., are " primitively

tubular, but that the median tube is finally largely or entirely obliterated." With

regard to the affinities of Labechia, the genus was regarded as doubtfully belonging

to the Corals, and was considered as in some respects related to the genus Fistuli-

pora, M'Coy.
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In 1880, an important memoir was published by Prof. Ferd. Roemer on the

genus Caunopora, Phill. ('Geological Magazine,' dec. ii, vol. vii, p. 343).

As previously mentioned, this veteran palaeontologist, as long ago as 1844,

expressed the opinion that Caunopora placenta, Phill., was founded upon specimens

of Stromatopora concentrica, which had " surrounded and overgrown the stems of

Syringopora.'
i In the present memoir, Roemer states that the tubes of Caunopora

are not, strictly speaking, referable to Syringopora, but rather belong to Aulopora,

especially to A. repens. He regards Caunopora placenta, Lonsd. sp., as being,

therefore, the result of the combined growth of a colony of Stromatopora with

one of Aulopora ; the latter extending its tubes upwards, as the former adds new

layers to its surface, and thus preventing itself from being entirely covered up and

killed. The occurrence of thick masses of Caunopora is accounted for on the

hypothesis that " the vertical tubes do not necessarily all belong to the same indi-

vidual of Aulopora, but different colonies of these little creeping Corals attached

themselves repeatedly to the surface of succeeding concentric layers of Stromatopora,

and were covered by the succeeding one." He adds further that " in fact, on vertical

sections of Caunopora the same vertical tubes can never be followed up through the

whole mass, but they are mostly only a few lines in length." On this point, however,

I am unable to agree with Prof. Roemer. Even in very thick specimens of Canno-

p>ora, the same tubes may often be traced continuously for long distances, and in

laminar specimens, an inch or more in thickness, most, if not all, of the tubes pass

directly from the top to the bottom. Roemer, moreover, states that a Silurian

Stromatoporoid (which he considers to be S. striatella) also occasionally exhibits

the structure of Caunopora, the tubes in this case also being produced by a species

of Aulopora. Specimens of this nature, in the author's view, had been previously

described from the Drift of Groningen, in Holland, being named Syringopora fili-

formis by Goldfuss (' Petref. Germ.' Taf. xxxviii, fig. 15), and referred by Roemer

himself to Heliolites interstincta (' Diluvial Geschiebe von Sadewitz,' t. iv, fig. 2 c).

As regards, finally, the perforated tubercles or eminences which are found on the

surface of various Stromatoporoids, Prof. Roemer brings forward an ingenious

explanation; namely, he discovered that underneath such openings were some-

times to be found the tubes of species of Spirorbis, and he therefore suggests that

" the hole on the top of the tubercle is the opening of the canal by which that

little animal kept up its communication with the surrounding water, and the

tubercle was formed by the bending upwards of the successive layers of Stromato-

pora round the canal." That buried specimens of Spirorbis may thus give rise to

superficial openings, simulating " oscula," is a point which I can myself confirm,

from observations upon various of the Silurian Stromatoporoids. Moreover, suc-

cessive generations of Spirorbes may in this way become embedded in the skeleton

of a Stromatoporoid, and they often assume a rough grouping in vertical lines.
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On the other hand, as I shall point out more fully later on, this explanation by no

means applies to such openings as are observable in Stromatopora ? polyostiolata,

Barg., Stromatoporella granulata, Nich., and various other types, in which rounded

apertures are seen to be regularly disposed over the surface, and often to be sup-

ported upon prominent " mamelons." In these cases, the superficial openings

belong in the strictest sense to the structure of the Stromatoporoids themselves, as

can conclusively be shown by the fact that thin vertical sections demonstrate them

to be the mouths of approximately vertical, wall-less tubes, which form the axes of

successively superimposed groups of " astrorhizse."

In 1880, Mr. Carter published a paper ('Ann. and Mag. Nat. Hist.,' ser. 5,

vol. vi, p. 339) in which he criticised the memoir just mentioned. Contrary to

the views of Roemer, he expressed the opinion that the tubes of Caunopora can

not be ascribed to Aulopora repens, as an invariable rule at any rate, as they some-

times possess infundibuliform tabulae, resembling the tabulae of Syringopora.

Much stress, however, cannot really be laid upon this argument, as undoubted

species of Aulopora can be shown to sometimes possess funnel-shaped tabulae. In

the same paper, Mr. Carter proposes the convenient name of " astrorhizae," for

the stellate ccenosarcal canals of certain of the Stromatoporoids ; and he describes

a Stromatoporoid from Devonshire, under the name of Stromatopora dartingto-

nensis, in which he has detected transverse plates, resembling " tabulae," in the

branches of the astrorhizae. As to the occurrence of these transverse calcareous

partitions in the branches of the astrorhizae, no doubt whatever is possible. I am,

however, unable to accept Mr. Carter's conclusion that these structures are in any

way comparable with the "tabulae" in the tubes of the " gastrozooids " of Mille-

j)ora, a view which he further maintains in the present memoir. For one thing,

many Stromatoporoids (such as the 8'tromatoporidoi generally) really do possess other

structures comparable with the " tabulae " of Millepora. Moreover, to accept this

view would, as it seems to me, entirely upset the much more reasonable comparison

of the "astrorhizae" of the Stromatoporoids to the branched coenosarcal grooves

of Hydractinia and to the irregularly-divided canal-system of the general skeleton

of MiUepora—a comparison which has been ably supported by Mr. Carter himself.

In the 'Neues Jahrbuch fur Mineralogie,' &c. (Jahrg. 1880, Bd. ii, p. 403),

Dr. Steinmann reviews Mr. Carter's previously noted paper on Caunopora. He
expresses the opinion that Ferd. Roemer and Carter are correct in their conclu-

sion that the genus Caunopora is founded upon specimens in which a Stromato-

poroid and a Coral are associated as commensals.

The principal work dealing with the Stromatoporoids, which appeared in the

year 1881, is the elaborate memoir by Dr. August Bargatzky on the Stromato-

poroids of the Rhenish Devonian formation (' Die Stromatoporen des rheinischen

Devons,' Bonn, 1881). I shall have occasion to frequently refer to this memoir,

4
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which is, unfortunately, insufficiently illustrated, but which is otherwise a

very valuable and important contribution to the subject ; so I need here only

indicate its general scope. Commencing with a historical summary, the author

next gives a detailed account of the general structure of the skeleton in the Stro-

matoporoids. He describes this structure as consisting of a series of horizontal

and vertical, or concentric and radial, elements ; and expresses the view that

Caunopora, Phill., is the only type of the Stromatoporoids in which the skeletal

elements are disposed indifferently, so as to give rise to a " curvilinear " or round-

meshed structure. The " radial pillars " he regards as invariably solid, and he

states that he has never observed them to open by apertures on the surface. The

pores in the concentric laminae are regarded as having served for the exit of poly-

pites ; and Carter's views as to the homology between the astrorhizce and the

coenosarcal canals of Hydractinia are accepted. The existence in some forms of

vertical wall-less tubes, which give off the astrorhizEe of successively superimposed

interlaminar spaces, is noted ; and it is rightly pointed out that these have nothing

to do with the walled tubes of Caunopora. The absence of such a central vertical

tube in the astrorhizas of various Stromatoporoids is further shown to be due to

the fact that in these forms the astrorhizaB of successive interlaminar spaces do

not lie above one another, or correspond in position. With regard to Caunopora,

Phill., Bargatzky considers that two distinct groups have been included under this

name. In one of these groups, the general skeleton has a " curvilinear " struc-

ture, and to such forms he would restrict the name Caunopora. In the other

group, the skeleton has a " rectilinear " structure (really only partially so), and for

forms of this type he proposes the new genus Diapora. As regards both Cauno-

pora and Diapora, Bargatzky concludes that the walled tubes are not foreign to

the organism in which they occur ; and he gives various detailed reasons for this

view. The genus Parallelopora, the characters of which I shall discuss subse-

quently, is founded by Bargatzky for some Stromatoporoids from the Devonian

Rocks of the Paffrath district. The next section of Dr. Bargatzky's memoir is

occupied with descriptions of the species of Stromatoporoids which occur in the

Devonian Rocks of the Rhenish region. Owing to the fact that he had not

examined thin sections of the original specimens bf Goldfuss, Bargatzky has fallen

into the same error as all who had preceded him with regard to Stromatopora

concentrica, Goldf. He selects, namely, for this classical species the common

Devonian Stromatoporoid with the "rectilinear" or " hexactinellid " structure,

that is to say, with continuous " radial pillars " and with periodically-developed

horizontal connecting-processes. I have examined his named specimens in the

Bonn Museum, and he has also been so good as to show me the specimens in his

own collection, so that I can speak positively on this point. As a matter of fact,

however, as previously pointed out, the true Stromatopora concentrica of Goldfuss
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lias a reticulated skeleton, with the typical " curvilinear " structure, and belongs,

therefore, to an entirely different group of the Stromatoporoids to that which

includes the forms with a "rectilinear" structure (i.e. the Actinostromidai). It

follows, therefore, that Stromatopora concentrica, Barg., has no relationship with

Stromatopora concentrica, Goldf. Of the other forms placed by Bargatzky under

the genus Stromatopora, S. verrucosa, Goldf., is likewise a typical Actinostroma,

with continuous "radial pillars " and a well-marked hexactinellid structure; and

this is also the case with the forms named by Bargatzky 8. papillosa, n. sp., and

8. astroites, Rosen. The latter of these has really nothing to do with the form

described by Rosen as 8. astroites, but it is a well-marked and perfectly distinct

species of the genus Actinostroma, of which the former is probably only a variety.

On the other hand, the form described as 8. Beuthii, Barg., is a genuine Stroma-

topora, as above defined, and appears to be a good species. The forms included

by Goldfuss under the head of 8. polymorpha are broken up by Bargatzky into the

three species 8. curiosa, 8. monostiolata, and 8. polyostiolata. The two forms

included by Bargatzky under the names of Gaunopora placenta, Phill., and G.

Ilupschii, Barg., appear to me to be undoubtedly the same; and as I shall subse-

quently give reasons for not retaining the name of "placenta," Phill., the species

should stand as Stromatopora Ilupschii, Barg., sp. The specimen in the Bonn

Museum labelled Gaunopora bucheliensis, Barg., appears to me also to be identical

with the preceding. As, however, Dr. Bargatzky sent me authentic specimens of

his Gaunopora bucheliensis, which are quite different from his G. Hilpschii, and as

these specimens belong to a form of common occurrence in the Devonian Rocks of

Germany and of Britain, I shall retain this specific name, placing the species

under Stromatopora. Of the species referred to Parallelopora, Barg., P. ostiolata

is a remarkable form, which I shall notice later on ; but P. stellaris, and P. Gold-

fussi are not so clearly distinct, and the latter may be only the Stromatopora

capitata of Goldfuss. P. eifeliensis, Barg., appears to be a Fistulipora. Finally,

as regards the systematic position of the Stromatoporoids, Bargatzky agrees with

Steinmann and Carter in placing these organisms in the neighbourhood of the

Ilydractiniidce

.

In a second paper (' Zeitschr. der deutscher geol. Gesellschaft,' Jahrg.,

1881), Dr. Bargatzky describes a singular Stromatoporoid from the Devonian

Limestone of Hebborn, near Paffrath, under the name of Stachyodes ramosa. The

characters of the new genus Stachyodes I shall consider in detail later on. The

species is identical with the Stromatopora verticillata of M'Coy.

In the ' Eleventh Report on the Geology of Indiana,' 1881, p. 400, Prof.

James Hall figures a Stromatoporoid under the name of Stromatopora pustuli-

fera?, Winchell, and quotes a previously published description of the same by

"Winchell.
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In the ' Twelfth Report on the Geology of Indiana,' 1882, p. 263, Prof. Hall

figures a Stromatoporoid, which he considers as probably identical with

Syringostroma densum, Nich.

In 1881, 1882, and 1883, Monsieur E. Dupont published three successive

papers on the structure of the Devonian and Carboniferous Limestones of Belgium,

viz. (1) " Sur l'Origine des Calcaires Devoniens de la Belgique," 1881 ; (2) "Les

lies Coralliennes de Roly et de Philippeville," ' Bull, du Musee Royal d'Hist. Nat.,

t. i, 1882 ;' and (3) " Sur les Origines du Oalcaire Carbonifere de la Belgique,"

1883. In these papers the author draws attention to the very important part

played by the Stromatoporoids in the formation of the Devonian Limestones of

Belgium, and concludes that these organisms commonly constituted reefs of a

similar nature to the coral reefs of the present day. M. Dupont is also of opinion

that certain of the Carboniferous Limestones of Belgium (e. g. the Limestone of

Waulsort) are composed of organisms related to the Stromatoporoids. For these

organisms, or for certain of them, the author proposes the generic names of

Stromatactis, Stromatocus, and Ptylostroma; but the distinguishing characters of

these genera are not given. M. Dupont has been so good as to furnish me with

specimens of Stromatactis, but I have not been able to recognise in these any

characters which would lead me to suppose that they could be placed in the group

of the Stromatoporoids.

In 1882, Mr. S. A. Miller described a Stromatoporoid from the Cincinnati group

under the name of Stromatocerium richmondense (' Journ. Cincinnati Soc. Nat.

Hist.,' vol. v). This paper I have not seen.

In 1883, Prof. Ferdinand Roemer published the second part of the text of his

great work, the ' Lethgea Palasozoica,' the plates for this having appeared in 1876.

In this work the Stromatoporoids are placed among the Hydrozoa, and an account

of their general characters and structure is given. The author maintains most of

the distinctive views which he had previously published with regard to these

organisms. He regards the surface as invariably destitute of larger apertures of

every kind, which is certainly not the case in various species in which " astro-

rhizae" are well developed, many such having well-marked openings in the centre

of the astrorhizee. The composition of the horizontal " laminse," out of horizontal

anastomosing processes, which leave minute openings between them, is also not

recognised by the author, though readily capable of demonstration in well-

preserved examples. The " radial pillars " are looked upon as being invariably

solid—a view which has been generally held, but which is certainly by no means

always correct. The lower surface is rightly stated to be usually covered by a

thin, concentrically-wrinkled epithecal membrane, and not to be cemented down

to some foreign body. The " astrorhizas" are regarded, erroneously, as having no

value as a specific character, and the absence of central vertical canals is asserted,
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though in certain forms such structures are commonly developed. The author's

well-known views upon the nature of Caunopora, Phill., are here repeated, and the

conclusion is expressed that " die angebliche Gattung begreift Stromatoporen die

von rohrenformigen, gewohnlich zur Gattung Aulopora gehorenden, fremdartigen

Korpern durchwachsen sind." The genus Labechia, E. and H., is placed among

the Stromatoporoids, where it properly belongs ; and the Stromatopora dentata of

von Rosen, from the Silurian Rocks of Oesel, is referred to this genus. Lastly,

with regard to the species of Stromatopora described by Prof. Roemer, it will be

better to defer any points which may need discussion till a later period.

In 1883, Herr Eugen Schulz published a very interesting and valuable memoir

on the Devonian Limestones of Hillesheim in the Eifel (" Die Eifelkalkmulde von

Hillesheim, nebst einem palseontologischen Anhang," ' Jahrg. d. konigl. preuss. geol.

Landesanstalt fur 1882 ;
' Berlin, 1883). The author draws attention to the exist-

ence of a well-marked horizon in the Eifel Limestone of the Hillesheim basin,

which is characterised by the presence of vast quantities of the singular organisms

which Phillips described from the Devonian formation of Devonshire under the

name of Caunopora ramosa. Herr Schulz points out that the structure of this

fossil, of which he figures thin sections, is quite different to that of Caunopora,

whether we regard the latter as a veritable organism or not. He therefore

proposes the new genus Amphipora for the reception of this peculiar form.

In 1884, Mr. Carter published a paper under the title ' Note on the Assumed

Relationship of Parheria to Stromatopora, and on a microscopic section of Stromato-

pora mammillata, Fr. Schmidt " (Ann. and Mag. Nat. Hist., ser. 5, vol. xviii, p. 353).

In this paper the author supports his previously expressed view that Parheria is a

Hydroid, " indirectly connected through Hydractinia with Stromatopora." He
also confirms, from an examination of a thin section of Stromatopora mammillata,

Fr. Schmidt, the statement of Murie and myself that the skeleton of the Stroma-

toporoids is " composed of non-spicular, granular, calcareous matter."

Dr. Carl Riemann has recently published some observations on some Stroma-

toporoids from the Devonian Limestones of Taubenstein, near Wetzlar (" Die

Kalke des Taubensteins bei Wetzlar und ihre Fauna ;
" ' Neues Jahrb. fur Min.

Geol. und Paheontologie/ Beilage Band, iii, pp. 142—169, Taf. I, 1884). The

limestones in question correspond in a general way with the " Stringocephalen-

Kalk " of the Eifel, or with the " Brachiopoden-Kalk " of Schulz ; and the author

notes the occurrence in them of Stromatopora conccntrica, Goldf., and Diapora

laminata, Barg. With regard to the latter, Dr. Riemann supports the views of

Bargatzky, and rejects the theory of commensalism put forward by Roemer. The

grounds which have led him to take this view are briefly as follows.

(1) Aulopora does not appear to occur at Taubenstein, although Diapora is

present.
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(2) The tubes of Diapora laminata are much smaller in their diameter than

are the tubes of Aulopora repens, the common Devonian species of Aulopora.

(3) It is very unlikely that any organism should be able to stretch its power of

accommodating itself to changes of environment to the extent demanded by

Roemer's theory of the commensalism of Caunopora. It is known from various

observations, including those of Roemer himself (' Leth. Pal.,' p. 519), that each

corallite of Aulopora ceases to grow so soon as it has begun to throw out buds,

remaining thereafter completely stationary, and no longer extending itself verti-

cally. In the case of Caunopora, if we admit the correctness of Roemer's views,

we should have to suppose that, long after the corallites of Aulopora have thrown

out buds and had therefore become stationary, they are capable of beginning an

entirely new process of growth, as a consequence of entirely changed conditions

of life. It would be difficult, however, to point to an analogy to this among

recent organisms. So far as we can judge from what we observe at present,

the power of accommodation to changes of environment is only possessed by

organisms, to any marked extent at any rate, while they are in a state of active

growth. On the other hand, when the organism has reached its full limits of

growth and has become stationary, its power of accommodation is greatly

restricted, and it rapidly perishes if subjected to conditions unsuitable for its life.

Still more recently, Prof. J. W. Spencer has described some Stromatoporoids

from the Niagara formation of North America (' Bulletin of the Museum of the

University ofthe State of Missouri,' vol. i, No. 1, pp. 43—52, 1884). The following

are described as new species, Caunopora Walkeri, C. mirabilis, Ccenostroma risti-

gouchense, C. botryoideun, and Dictyostroma reticulatum.

Lastly, some Stromatoporoids have been described by Dr. Friedrich Maurer in

an extensive and valuable memoir on the fossils of the Devonian rocks of the

neighbourhood of Giessen (" Die Fauna der Kalke von Waldgirmes bei Giessen,"

' Abhandl. der Grossh. Hess, geolog. Landesanstalt zu Darmstadt,' 1885). Dr.

Maurer has had the great kindness to send me specimens of most of the forms

which he has described, of which I have prepared thin sections ; but all the

specimens are in an unsatisfactory state of preservation, some being dolomitised,

while others are highly crystallised or distorted by pressure. The form which

Maurer has described and figured as Stromatopora concentrica, Goldf., is (like the

form so named by most previous writers) an Actinostroma, and appears to be

referable to A. verrucosum, Goldf., sp. The form identified as Stromatopora

Beuthii, Barg., is the S. {Caunopora) Bupschii, Barg., in its normal condition, i.e.

ivithout any " Caunopora-tubes." On the other hand, S. indubia, Maur., is the

8. (Caunopora) Hiipschiiy Barg., with numerous " Caunopora-tubes," and greatly

distorted and altered by intense pressure. The species described by Maurer under

the name of S. turgicolumnata is identical with the form which I understand (from
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the specimens sent to me by Bargatzky) to be Stromatopora Beuthii, Barg. I

should also be disposed to think that the form named Gaunopora placenta, Phill.,

is really identical with S. Beuthii, Barg., but the fragment sent me by Dr. Maurer

is much crystallised and altered, and I should not like to be positive on this point.

Stromatopora maculosa, Maur., is seemingly a true Stromatopora, and is related to

S. Beuthii, Barg., or to S. Hiipschii, Barg., standing apparently very near to the

latter; but in this case also the state of preservation is very bad. S. hainensis,

Maur., I have not seen, and I am not able, therefore, to give any personal opinion

as to its relationships ; but it may perhaps be compared with the form which I

have named Stromatoporella eifeliensis. Lastly, it may be mentioned that Dr.

Maurer excludes from Gaunopora all those examples in which there exist imbedded

tubes with definite walls, and having horizontal connecting-tubes. Of all such

examples he takes Roemer's view, namely that they are the result of the com-

mensalism of a Coral with a Stromatoporoid. He therefore understands by

Gaunopora something quite different to what has been usually understood by this

name.

II. GENERAL STRUCTURE OF THE SKELETON OP THE
STROMATOPOROIDS.

1. General Poem and Mode op Growth.

As regards their general form, the Stromatoporoids present themselves under

the most varied aspects, while the mode of growth, though less variable, is also

not absolutely constant even among the individuals of a single species. As a

general rule, however, each species has a more or less highly characteristic form

and mode of growth, from which it only departs when subjected to changes in its

conditions of existence. The typical form of the skeleton of the Stromatoporoids

is that of a hemispherical mass or a flattened expansion, attached by a narrow

peduncle, or directly, to some foreign body, but having the under surface covered

by a concentrically wrinkled imperforate epitheca, while the apertures for the

emission of the polypites are carried upon the upper surface. In form and mode

of growth, therefore, the majority of the Stromatoporoids may be, with complete

accuracy, compared with the massive or laminated species of Favosites, Pachypora,

Alveolites, or Michelinia. In a large number of species (such as Labechia conferta,

E. and H., Stromatoporella granulata, Nich., Clathrodictyon striatellum, D'Orb.,

G. fastigiatum, Nich., Stromatopora discoidea, Lonsd., &c), the form of the
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coenosteum is almost always that of a thicket or thinner laminar expansion

(PL III, fig. 7), often of large size, epithecate below, and attached by a narrow
basal peduncle. In many other forms (such as Stromatopora concentrica, Groldf.,

S. typica, Rosen, and Actinostroma clathratum, Nich.) the skeleton is generally of

a more massive character, mostly hemispherical or subspherical, the epithecate

basal region being reduced in size as compared with the bulk of the organism.

Not uncommonly in these more massive species the base is deeply concave, even in

very large specimens, and it is sometimes difficult to imagine that the fossil could

have been otherwise than quite free.

All the above-mentioned types of Stromatoporoids are occasionally liable to

have their surface of attachment extended laterally, so as to suit the particular

foreign body to which they may have been originally attached. Hence specimens

may be met with in which the colony has been fixed by the greater part, or even

the whole, of the lower surface. All of them also are liable to envelope other

organisms which may happen to have attached themselves to their surface or to

have grown up alongside of them. Hence it is common to meet with specimens

which have grown round, or more or less completely enveloped, colonies of

Favosites, Alveolites, Syringoporos, various Rugose Corals, Orthoceratites, Lamelli-

branchs, or Gasteropods. It is also common to find that specimens of the

Stromatoporoids support upon their surface colonies of Aulopora, Favosites,

Alveolites, Thecia, &c. ; these latter, in turn, occasionally supporting a second

colony of the same or of some other species of Stromatoporoid. It is, finally, a

common thing to find that in some particular locality the Stromatoporoids are

particularly liable to grow round and envelope foreign organisms in the way above

mentioned, whereas in other localities the same species may be found to manifest

very little of this tendency. Thus, in the quarries in the Devonian Limestone of

the Schlade-Thal, near Paffrath, the Stromatoporoids seem to have grown round

and encrusted almost all the other fossils which occur in the rock ; whereas in the

Devonian Limestones in the Eifel the same species (such as Actinostroma clath-

ratum, Nich.) are almost always massive and independent. This difference in

different localities doubtless depends upon the fact that the local conditions, as to

depth of water and the like, were not the same in the two areas, and that these

organisms accommodated themselves to the particular environment in which they

lived.

It is also to be borne in mind that the peculiarities above noted with regard to

the mode of growth of the Stromatoporoids are by no means special to these

organisms. Thus it is quite a common thing for the massive or laminar species of

Favosites or Alveolites to attach themselves to foreign bodies, or to surround such

extraneous organisms, or to have parasitic colonies growing upon their surface.

In neither case do the observed phenomena lend any support to the view that the
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Stromatoporoid or the Coral was an habitually " encrusting " organism, such as wo

see in the recent Hydractinia.

While the majority of the Stromatoporoids have the under surface largely free

and covered by an epitheca, there are, however, other forms which have normally

a different mode of growth. Thus certain forms are ordinarily ramose or dendroid,

resembling in this respect the ramose species of Pachypora or Alveolites. This is

the case, for example, with Amphipora ramosa, Phill., and Stachyodes verticillata,

M'Coy (Plate VIII, fig. 9).

Lastly, there are species of Stromatoporoids in which the mode of growth is

habitually an " encrusting " one. Thus, there occurs in the Bifler-Kalk of Gerol-

stein a Stromatoporoid with remarkably large astrorhizaa, which usually forms

thin crusts, attached by their entire lower surface to the summit of expanded

specimens of Ileliolites porosa, Goldf., Alveolites suborbicidaris, Lam., and Ghcetetes

stromatoporoides, Roemer. 1 This species, however, though usually encrusting, is

not invariably so, for I have collected examples of considerable thickness in which

the under surface has been furnished with an epitheca. Some of the forms which

were included by Goldfuss under the name of Stromatopora polymorpha (e. g.

8. curiosa, Barg.) appear also to usually form crusts attached to the exterior of

corals. This is, further, the case with the form which I described from the

Devonian Rocks of North America under the name of Stromatopora nidliporoides

(' Second Rep. on the Palaeontology of the Province of Ontario,' p. 78).

Upon the whole, however, it may be unhesitatingly asserted that an " en-

crusting " mode of growth, such as we see in the recent Hydractinia, is very unusual

among the Stromatoporoids, but that they mostly grow after a fashion very similar

to what is seen in the majority of the species of Favosites and Alveolites.

2. Chemical Composition and Mode op Preservation.

The Stromatoporoids occur for the most part in limestones, but they are occa-

sionally found in argillaceous sediments. They may be regarded, in fact, as having

played quite as important a part in the formation of the older Palaeozoic Limestones

as even the Corals themselves, whole beds of Silurian and Devonian Limestone

being often essentially made up of the remains of these organisms.

The majority of specimens of the Stromatoporoids are composed of carbonate

of lime, but it is not unusual, in certain beds, to find specimens in which the

skeleton is siliceous. This fact has led some observers to conjecture that the

1 This curious Stromatoporoid (PL IV, fig. 2) is very abundant at the Auberg, near Gerolsteiu.

It has been wrongly identified by Eoemer with Stromatopora concentrica, Goldf. (' Lethaea Palaeozoics,'

\>. 4G0). It is really a species of Stromatoporella, and may be provisionally termed S. eifeliensis.

5
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Stromatoporoids possessed a primitively siliceous skeleton, and that all calcareous

specimens owe their present constitution to the fact that the original silica of the

skeleton has been replaced by carbonate of lime. This conjecture lias been fully

discussed by Dr. Murie and myself (' Journ. Linn. Soc.,' vol. xiv, p. 197), and the

evidence against its correctness is so overwhelming that it is unnecessary to enter

again into the question here. It is sufficient to point out that adequate proof of

the fact that the skeleton of the Stromatoporoids was primitively calcareous in its

constitution is to be obtained from the following considerations : Firstly, in all

those Silurian and Devonian Limestones in which the Corals, Brachiopods, and other

fossils are normally calcareous or non-silicified, the Stromatoporoids are also

calcareous. Secondly, in all those deposits in which we meet commonly with

Stromatoporoids having a siliceous skeleton, we find *the Corals, Brachiopods, and

associated fossils to be mostly or wholly silicified. Thirdly, the skeleton of the

Stromatoporoids is composed, normally, of granular carbonate of lime, whereas if

it had been originally composed of silica and had been replaced by carbonate of

lime at some period subsequent to fossilisation, it ought to consist of crystalline

carbonate of lime.

As I shall point out immediately, there are cases among the Stromatoporoids

where the original skeleton has been replaced by calcite ; but these lend no support

to the view that the skeleton was primitively siliceous, and seem really to point to

the fact that the skeleton was composed of arragonite, rather than of ordinary

carbonate of lime.

There are, in fact, three principal modes of preservation under which specimens

of the Stromatoporoids present themselves. In the first group of specimens, com-

prising by far the larger number of ordinary examples, the actual skeleton has

been preserved more or less unchanged, and all the cavities of the skeleton have

been infiltrated with transparent calcite. In such specimens (Plate I, fig. 1) the

skeleton is readily distinguished from the calcareous infilling of the chambers, in

thin sections, by its brown colour and granular or cloudy, non-crystalline texture.

In certain cases, however, the skeleton has undergone a partial secondary crystal-

lisation, and is then only distinguishable from the calcite-matrix by its darker colour

and less complete crystallisation. Specimens of this kind occur more commonly

in dolomitic limestones than in ordinary limestones, though sometimes seen in the

latter.

In a second group of specimens, more or less complete silicification has taken

place. In some examples, the actual skeleton has remained more or less completely

calcareous, while the cavities of the skeleton have been filled in with silica. In

other cases, not only is the infilling of the chambers siliceous, but the skeleton

itself has been replaced by silica. In other cases, again, the porous skeleton of the

Stromatoporoid has, to begin with, been infiltrated with water holding mineral
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substances in solution, the result being the formation of a thin layer of crystals of

carbonate of lime or of silica in the interior of the chambers ; and then at a later

stage all the remaining cavities have been filled up with transparent silica (Plate I,

fig. 2).

In a third group of specimens, of comparatively rare occurrence, a still more

remarkable series of changes has taken place. The specimens in question arc pre-

served in limestones or in argillaceous deposits, and the first change to which they

were subjected consisted in the complete infiltration of the porous skeleton, not

with transparent calcite as in the first group of cases, but with fine calcareous mud

or minutely levigated argillaceous sediment. When in this condition, we must

suppose that the calcareous skeleton was more readily soluble in percolating water

than the calcareous or argillaceous mud filling the interstices of the fossil—this

greater solubility being due either to the fact that the skeleton consisted of arra-

gonite, or perhaps merely to its being impregnated with organic matter. The next

step in the process, therefore, consisted in the gradual dissolution of the skeleton

and its replacement by crystalline carbonate of lime, the infilling of the chambers

remaining in the meanwhile unaltered. Hence, thin sections of such specimens

show a precisely reversed condition of matters to what we observe in ordinary non-

silicified examples. Instead of seeing the dark-coloured skeletal framework filled

in with transparent calcite, we now see the entire skeleton represented by clear

calcite, while the chambers, pores, and canal-system of the fossil are represented

by comparatively opaque calcareous mud or fine argillaceous sediment.

It is only comparatively recently that I have been led to recognise this very

peculiar mode of preservation as occurring among the Stromatoporoids, and that I

have been able to interpret the very puzzling phenomena to which it gives rise. It

occurs, among British specimens, most commonly in certain of the Stromatoporoids

of the Devonian Limestones of Devonshire, and especially in a form ($. dartingto-

nensis, Carter) with exceedingly large astrorhizge.
1

I have figured (Plate IV, fig. 1)

a portion of a tangential section of this form, in this state of preservation, showing

the appearances which it presents when the canal-system and chambers are in this

way filled up with comparatively opaque calcareous mud. For comparison with

this, I have also figured the same section, as it would appear supposing it to have

been preserved in the ordinary manner, viz. with the skeleton comparatively

opaque and the canal-system and chambers filled in with transparent calcite (see

Plate IV, fig. 1, a).

A still more easily recognisable case of the same mode of preservation is

presented by a specimen (in' my collection) of an apparently undescribed species of

Labechia from the Cincinnati group of Ohio, which I may provisionally term L.

1 The form in question has been spoken of by Mr. Carter as Stromatopora elegans, Eosen, but it is

really only a peculiar condition of S. Dartincjionensis, Carter, and is quite distinct from Eosen's species.
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ohioensis1
. In this specimen all the interspaces of the fossil have been filled in

with a fine-grained greenish calcareous mud, the skeleton having been subsequently

dissolved out and then replaced, more or less completely, with transparent calcite

(PI. II, figs. 1 and 2). Another case of the same mode of preservation is presented

by the curious fossil described by Dr. Murie and myself from the Trenton Lime-

stone of Canada, under the name of Stromatocerium canadense (' Journ. Linn. Soc.,'

p. 223, PL iii, figs. 9 and 10). At the time we described this fossil, we had not

observed any cases of the mode of preservation now in question, and we therefore

naturally regarded the portions of the fossil which were composed of calcite as

being the canals and chambers of the organism, and the dense and opaque portions

as being the skeleton. In reality, however, the chambers have been filled with

dense calcareous mud, and the skeleton has been replaced by calcite (PL II, figs.

3—5). Stromatocerium canadense, Nich. and Murie, when viewed in this light, is

therefore no longer the anomalous form that it appeared to be, but is readily

recognised as a species of Labechia, which, being apparently distinct from

previously described forms, must stand as L. canadensis, Nich. and Murie.

3. Minute Structure of tiie Stromatoporoids.

All palaeontologists probably will readily admit that the study of the Stromato-

poroids can only be prosecuted, with any certainty, by means of properly prepared

thin sections, which can be examined under the microscope by means of transmitted

light. In mode of growth, in their general form, and in their merely superficial

characteristics, many Stromatoporoids present a remarkable similarity ; and hence

many observers have been led to regard the majority of these organisms as being

nothing more than variations of a common type, their differences being supposed

to be due to local conditions, or to the adaptations rendered necessary in different

individuals by differences in their environment. Thus, even at the present day, so

distinguished and acute an investigator as Professor Ferd. Roemer is inclined to

regard the greater number of the Devonian Stromatoporoids of Germany as mere

variations of the Stromatopora concentrica of Goldfuss, and a considerable number

of the Upper- Silurian forms as variations of S. striatella, D'Orb.

My own experience, based on a study of many hundreds of microscopic slides,

has led me to the conclusion that the minute internal structure of the skeleton of

the Stromatoporoids shows very remarkable and constant differences, even in types

which in external aspect are not very dissimilar ; that in properly prepared sections

1 So far as I am aware, no species of Labechia has been hitherto recorded from the Silurian .Rocks

of North America. Labechia ohioensis differs from L. conferta, Lonsd., in the greater delicacy of the

radial pillars, these structures often appearing to be angulated rather than round, while the vesicles of

the interstitial tissue are much more minute than in the latter species.
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those differences can be recognised with absolute certainty, provided the internal

structure has not been destroyed in the process of fossilisation ; and that both in

consistency and in amount they are perfectly adequate for the discrimination of

the different species, or for the establishment of generic distinctions. Moreover,

when once the peculiarities of the microscopic structure have been fully recog-

nised, it is usually quite easy to correlate these with small and otherwise hardly

recognisable external characteristics, so that it becomes, in general, a comparatively

light matter to determine the position of a given specimen by a mere macroscopic

examination. I do not mean to assert that the generic divisions of the Stroma-

toporoids are all rigidly marked off by their minute structure, for there are types, of

an inosculant character, which it is difficult to place definitely in one genus rather

than in another. Nor do I mean to assert that one does not meet with specimens

which can only with difficulty and uncertainty be determined even with the help of

microscopic sections. I do mean to assert, however, that the minute microscopic

structure of the skeleton of the Stromatoporoids may be relied upon in the

determination of species or genera, to just the same extent, with just as much

certainty, and under precisely the same limitations, as in the case of the Corals or

the Polyzoa.

There is, however, a special and exceptional difficulty in the case of the Stroma-

toporoids in the preparation of thin sections, which should not be passed over

wholly without remark. As will be seen immediately, the skeleton of the Stroma-

toporoids consists essentially of two sets of elements, one radial and the other

tangential, as regards the whole specimen, and therefore in the main intersecting

each other at right angles. Hence, two sets of sections must in all cases be

prepared, viz. one section parallel with the radial (or vertical) elements of the

skeleton, and one at right angles to this, parallel with the tangential (or horizontal)

elements of the skeleton. If the two component elements of the skeleton were

rectilinear, and cut each other accurately at right angles, it would be an easy

matter to prepare such sections. As a matter of fact, however, the vertical or

radial elements of the skeleton are usually flexuous, and the tangential or concentric

elements are invariably more or less curved ; so that it is a matter of more or less

difficulty to prepare slides which shall be accurately parallel to either of these sets

of elements. It is, however, absolutely necessary to secure approximate parallelism

to the constituent elements of the skeleton, if the sections are to yield reliable

information. A very slight obliquity—especially in vertical sections—causes a

distortion of the structure, which may be recognised and allowed for by the

experienced observer, but which is exceedingly likely to mislead anyone who has

not examined a large series of specimens. For the same reason, the beautiful

polished sections prepared by lapidaries are in many cases of comparatively little

value for working purposes, as they are cut at all angles of obliquity to the
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component parts of the skeleton, and thus yield results which may be easily

misleading.

Moreover, under certain circumstances, which are not easy to explain, the

skeleton of the Stromatoporoids is liable to undergo a more or less complete

secondary crystallisation, by which the internal structure is greatly obscured

or, it may be, completely obliterated. This is seen in many of the specimens from

the Devonian Limestones of Devonshire, and particularly in many of those found

in the rolled limestone pebbles of the Triassic conglomerates of South Devon. In

these cases, it would seem probable that the crystallisation is largely connected with

mechanical causes, as it is almost always accompanied with a greater or smaller

amount of distortion of the skeletal framework. In other cases, however, the

crystallisation is the result of an internal rearrangement of the particles of which

the skeleton is composed, the general form of the skeleton remaining unchanged,

while the surface and the epitheca may be beautifully preserved. This is commonly

seen in the Stromatoporoids of the Wenlock Limestone of Gotland and of Esthonia,

and, more rarely, in specimens from the Wenlock Limestone of Britain.

In the following general account of the structure of the skeleton of the Stromato-

poroids, it will not be possible to take any one single type as illustrative of the

main facts to be considered, as there exist very wide variations within the limits of

the group, as here understood. We shall find, however, that these variations may,

on the whole, be reduced to one or other of two leading types of structure. In

one series of forms, of which the true Stromatopora concentrica of Goldfuss is the

type, the skeleton is of-what maybe called the "Milleporoid" type, having what Mr.

Carter has designated as a "curvilinear" structure. In the other great series of

forms, typified by Actinostroma clathratum, Nich.,1 the skeleton is of what may be

termed the " Hydractinioid " type, having what Mr. Carter has called the

" rectilinear " structure.

The bond of union by which these two groups of forms are linked together, is

found in the fact that the calcareous coenosteum in both groups can be shown to

be made up of two sets of elements, one vertical to the surface, and the other

parallel with the surface. In the " Milleporoid " series, typified by Stromatopora,

Goldf., the vertical or " radial " elements are so combined with the horizontal or

" concentric " elements as to give rise to a continuously reticulated skeleton, in

which the elementary constituents are with difficulty recognisable as distinct

structures. On the other hand, in the " Hydractinioid" series, typified by Actino-

stroma, Nich., the "radial" and "concentric" elements of the skeleton remain

more or less clearly recognisable as distinct structures, and the skeleton never has

the form of a continuous vermiculate reticulation.

1 It is to be borne in mind, as previously explained, that the form here called Actinostroma

clathratum is what has hitherto been regarded as being Stromatapora concentrica, Goldf., a microscopic

examination of the original of the latter having shown that its structure is quite uulike what it was

supposed to be.



MINUTE STRUCTURE. 35

The one feature which, perhaps moro conspicuously than any other, characterises

the entire group of tho Stromatoporoids, is the constitution of the skeleton, more or

less obviously, of superimposed concentric layers. Sometimes, as in Stromato-

pora conccntrica, Goldf., the skeleton is composed of concentric strata (" latilaminae)

of considerable thickness (Plate V, figs. 8 and 0). In such cases, the intervals

between two of the " latilaminae " merely mark periodic pauses in the growth of

the skeleton, and it is difficult or impossible to recognise any composition of the

individual strata out of secondary layers or " laminae." Each stratum, or

" latilamina," is made up of a scries of parallel vertical rods ("radial pillars"),

which run from the top to the bottom of the stratum, and are united at irregular

intervals by oblique or horizontal processes (Plate V, figs. 10 and 15 ; Plate XI, fig.

18). The intervals between these vertical rods are the tortuous tubular canals in

which the zooids of the colony were lodged, and they are often " tabulate." In

other forms the entire skeleton is made up of closely approximated concentric

layers, or " laminae," which may or may not be arranged in thick strata, or

" latilaminae " (Plate I, figs. 9 and 12). The " laminae " are not in absolute contact,

but are separated by narrower or wider interspaces (" interlaminar spaces "). These

interspaces are intersected by numerous vertical columns ("radial pillars"), which

connect together the laminae bounding the interspace on both sides, and may run

continuously through several interspaces and laminae. Reduced to its simplest

expression, the above may be taken as giving the essential structure of a typical

Stromatoporoid ; but it will be necessary to discuss the different elements of the

skeleton separately and in greater detail, and to consider the more important

variations which they exhibit in different types of the group.

(a) The Skeletal Tissue.—The investigation of the ultimate structure of the

skeletal tissue of the Stromatoporoids is a matter of great difficulty, owing to the fact

that in many specimens the skeleton has undergone considerable secondary alteration,

while probably none retain their original constitution unchanged. There is, in fact,

considerable reason for concluding that the skeleton was originally composed of

arragonite, and that in almost all, or perhaps all, specimens which have not been

silicified, the arragonite has become more or less extensively replaced by calcite.

In the case of the Stromatoporoids from the pebbles of Devonian limestone con-

tained in the Triassic conglomerates of Devonshire, the skeleton usually consists,

like the matrix, of crystals of calcite, and is chiefly distinguishable from the matrix

by its darker colour. Hence, in these specimens little or no advantage can be

gained by the preparation of very thin sections, as the reduction of the slide to

extreme tenuity renders the skeleton more or less inconspicuous, or even undis-

tinguishable from the surrounding matrix. In specimens which have undergone

less alteration during the process of fossilisation, as in most of the examples from

the Wenlock Limestone of Britain, the skeleton of certain types {e. g. Actinostroma
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and Glathrodictyon) seems to be composed of exceedingly minute granules of car-

bonate of lime. In thin sections of such types (Plate I, fig. 1) the skeleton-fibre

appears generally to be of a much darker colour than the matrix, and often presents

a tolerably uniform cloudy or granular aspect, mostly darkest in the centre, and

shading off to a blurred and ill-defined margin. Under high magnifying powers,

and in sufficiently thin sections, innumerable minute irregular dark specks, some-

times with a clear centre, may be seen to be disseminated through the fibre. The

form of these specks is very irregular, and it is their presence which gives to the

fibre its cloudy aspect when examined under low magnifying powers. I am in-

clined to think that these specks are certainly of the nature of minute vacuities in

the fibre, more or less completely filled up with opaque matter, and that they

represent the system of minute pores or tubuli which characterise the skeleton-

fibre of certain other types. These minute specks are exceedingly well shown in

very thin sections of Labechia conferta, in which I shall be able to show that the

radial pillars have an unquestionable cribriform structure.

In no case has any observer succeeded in detecting anything of the nature of

definite spicules in the skeleton-fibre of the Stromatoporoids ; and this has always

been one of the strongest arguments against the reference of these organisms to the

Sponges.

There are, however, many Stromatoporoids in which the skeletal tissue has an

obviously complex character, the nature of which can not be always fully deter-

mined. Thus, in all the species of the genus Stromatopora, Goldf., thin sections,

taken either tangentially or vertically, exhibit a characteristic dotted or porous

structure, the skeleton-fibre being marked with innumerable oval or rounded, clear

spaces, surrounded by dark granular tissue (Plate I, figs. 6 and 7). In some cases,

as in 8. Carleri, n. sp., S. Beuthii, Barg. (Plate V, figs. 12 and 13), 8. Hupschii,

Barg. (Fig. 6), and others, this vesicular structure of the fibre is upon such a large

scale as to be recognisable with the use of a hand-lens and in merely polished slabs.

In most cases thin sections are necessary for its demonstration. In other cases,

the structure, though essentially the same as in the forms above mentioned, is more

minute. Thus in the common S. typica, Rosen, of the Wenlock Limestone, the

skeleton-fibre, as seen in thin sections, has a minutely dotted aspect (Plate I, fig.

3), the clear spaces in the fibre being very small, and often replaced by opaque dots.

That in all these cases the clear spaces in the fibre are really of the nature of

vacuities, filled with transparent calcite, can hardly be doubted ; and that these

vacuities are of the nature of vesicles rather than of tubes, would seem certain from

the fact that there is no sensible difference in their shape as displayed either in

tangential or in vertical sections.

In the species of the genus Stromatoporclla, Nich., not only is the skeleton-fibre

similarly vacuolated, but the cavities in the fibre often assume the character of a
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system of minute branching tubnli. Thus, in Stromatoporella granulata, Nich.,

from the Hamilton formation of Canada, in which the skeleton has undergone little

change, tangential sections (Plate I, fig. 4) show that the skeleton-fibre is traversed

by numerous minute vesicular cavities and elongated or flexuous canaliculi,

separated by the ordinary granular tissue of the skeleton. Vertical sections (Plato

I, fig. 5) exhibit the same condition of things, the minute channels of the fibre

being mostly directed vertically, and leaving a comparatively clear central line in

the centre of the fibre. The same structure is still better shown in other species of

Stromatoporella. Thus in S. eifeliensis, Nich. (Plate XI, figs. 1 and 2), both the

horizontal laminae and the radial pillars are seen in really well-preserved examples

to be traversed by a central clear space, connected on both sides with a complex

system of ramifying canaliculi, which branch out in the substance of the fibre.

There seems no reason to doubt that the clear central line above spoken of is really

a tube, and that the entire system is one of minute intra-skeletal tubuli filled

during life with living matter, similar to what is found in the skeleton of the

living Distichopora (Plate IV, fig. 4, and Plate IX, fig. 5). A system of precisely

similar tubuli is found in an allied species of Stromatoporella from the Eifel (Plate

XI, figs. 3 and 4). On the other hand, in S. (Diapora) laminata, Barg., the

skeleton-fibre has more of a coarsely porous than of a tubulated structure (Plate XI,

fig. 10), tangential sections of this species often showing here and there compara-

tively large-sized clear circular spaces, which seemingly represent the axial canals

of the radial pillars.

The cases just considered are alike in the fact that the skeleton-fibre, as seen

in thin sections, is opaque and granular, while the pores or tubuli appear as clear

spaces in the substance of the fibre. There are cases, however, in which this state

of things is reversed. This is seen on a large scale in the genus Her•matostroma,

in which the skeleton-fibre is composed of clear and transparent carbonate of lime,

exhibiting in its interior conspicuous opaque dots and lines. In vertical sections

(Plate III, fig. 2) each radial pillar exhibits a dark central axis, while similar but

more slender lines run in the interior of the horizontal larnince. In tangential

sections (Plate III, fig. 1) each transversely-divided radial pillar exhibits a central

dark dot, from which often radiate delicate dark lines. It is hardly possible that

we can here have anything else to deal with than a more or less complicated canal-

system in the interior of the skeleton-fibre, the larger divisions of which are now
injected with some opaque material, such as oxide of iron.

The same phenomenon on a more minute scale, and in a completely convincing

form, is shown by specimens of Stachyodes verticillata, M'Coy, sp. In some

examples, namely, of this species the skeleton-fibre is traversed by delicate tubuli,

which appear in cross sections as transparent dots (Plate XI, fig. 6), and in

longitudinal sections as clear lines. In other specimens of the same species no

6
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tubuli are visible, but the skeleton-fibre exhibits in tangential sections numerous
dark dots (Plate XI, fig. 5), and in long sections corresponding delicate dark lines.

It cannot be doubted that the different appearances presented by different

examples of this species depend upon the nature of the material which has served

as the infilling of the canal-system of the fibre, the tubuli being in the one case

filled with transparent calcite, and in the other with opaque oxide of iron.

There are, however, still other cases in which the appearances presented by the

skeleton-fibre are more puzzling, though the phenomena just recounted would

seem to afford a key to their true nature. One of the cases in question is that of

Parallelojjora ostiolata, Barg., of which, through the kindness of Professor

Schliiter, I have investigated the original specimen. In tangential sections of this

singular type (Plate II, fig. 6) the skeleton-fibre is seen to be thick and reticulated,

and to be composed of nearly transparent carbonate of lime. Scattered through

the transparent fibre, and particularly abundant on its edges, are numerous

conspicuous dark dots, of oval, circular, or elongated shape, and of variable size.

Some of the dots show a minute ill-defined light centre, but they are mostly quite

opaque. In vertical sections of the same these dark dots are seen to be the cut

ends of minute rod-like bodies, which are prolonged vertically downwards,

running parallel with one another in the substance of the skeleton-fibre (Plate II,

fig. 7) in the intervals between the tabulate zooidal tubes. These rods are dark

and opaque, and are connected together at tolerably regular intervals by dark

horizontal lines, which constitute a series of horizontal or concentric laminae. It

seems to me that the most probable explanation of the appearances just mentioned

is that the dark rod-like bodies in the substance of the skeleton-fibre are really of

the nature of delicate tubuli filled up by some opaque material, and that the dark

cross lines by which they are connected together represent a system of horizontal

tubuli similarly injected. The phenomena previously alluded to as seen in thin

sections of Stachyodes verticillata, M'Coy, and Hermatostroma Schliiteri, Mch.,

would entirely bear out this view of the subject. Moreover, this explanation is

further supported by an examination of one of the other species of Parallelopora,

viz. P. Goldfussi, Barg., of which I have also been able to examine the original

specimens. In this form the thick reticulated skeleton-fibre is seen in thin

sections to be traversed by numerous comparatively large vacuities or clear

spaces (Plate XI, fig. 9), which are bounded by dark tissue. These were regarded

by Bargatzky (' Die Stromatoporen des rheinischen Devons,' figs. 10 and 11) as

being so many vertical " coenenchymal tubes." In one sense this view is correct,

since these tubes were doubtless filled with organic matter during life ; but the

" coenenchymal canals " of this and other similar forms are, strictly speaking, the

much larger canals which place the different zooids in communication. The

tubuli of P. Goldfussi, Barg., do not, however, differ essentially from the still more
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minute vesicles and tubuli which are found in the skeleton-fibre of Stromatopora,

Stromatoporella, and Stachyodes, and they are not so regular nor so continuous as

they are shown to be in Bargatzky's figures, while they have much thicker walls.

Moreover, if we examine thin sections of other specimens of what I believe to be the

same species (which is very probably the same as the Stromatopora capitata of Gold-

fuss) we find that the skeleton-fibre exhibits in thin tangential sections numerous

large, dark, rounded dots, which in longitudinal sections are seen to be really the cut

ends of dark rod-like bodies, the fibre itself being clear and transparent (Plate XI,

figs. 7 and 8). I take it, therefore, that in this case also we have really to deal

with a system of vertical canals, which run in the skeleton-fibre, and are connected

at intervals by cross branches, and that the different appearances presented by

different specimens result from the infiltration of these canals in the one set of

examples with calcite, and in the other set with oxide of iron.

(b) The Radial Pillars and Concentric Lamince.—If such a Stromatoporoid as

Actinostroma clathratum be examined, the skeleton is seen to consist of two

principal sets of structures, one " radial" or vertical, the other " concentric" or

horizontal. These may be termed respectively the "radial pillars" and the

" concentric lamina? " or " horizontal lamina? " (Plate I, figs. 9 and 12). These may

be exceedingly distinct, or they may be so far blended together as to be hardly or

not at all recognisable as separate structures, so that it is almost a matter of

necessity to deal with these two constituents of the skeleton in conjunction.

In most Stromatoporoids the " concentric laminae " are the most conspicuous

structures, as giving rise to the characteristic foliated structure of most of the

fossils of this group. The skeleton, in fact, will in most cases split more or less

readily in a direction parallel with these lamina?, and therefore tangential to the

general surface ; whereas it has little or no natural tendency to fracture in direc-

tions at right angles to the surface, i.e. parallel to the radial pillars. The lamina?

are never strictly " horizontal," but are more or less undulated or curved, the

entire skeleton being thus more or less obviously formed of concentrically disposed

layers. In certain forms, moreover, (e. g. Actinostroma verrucosum, G-oldf.) the

lamina? are only partially concentric as regards the general surface, but are

concentrically arranged with regard to a number of points or lines of growth.

Successive lamina? are separated by interspaces which are usually much wider

than the lamina? themselves, and which are termed the " interlaminar spaces."

These spaces are most conspicuous in forms such as Actinostroma and Glathro-

dictyon (Plate I, figs. 9 and 1). Even in these cases the interlaminar spaces are

not absolutely continuous, but are intersected at right angles by the "radial

pillars," which spring from the lamina which bounds the interspace inferiorly and

extend upwards, sometimes falling short of the upper bounding lamina, sometimes

reaching it and sometimes being continued onwards through many successive
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laminse and interlaminar spaces. On the other hand, in the genus Stromatopora,

Goldf., itself, and in some other forms, the interlaminar spaces become reduced to

rows of irregular chamberlets, or may even be almost obsolete (Plate V, fig. 15,

and Plate VII, fig. 2).

Growth of the skeleton in the Stromatoporoids is effected by the upward exten-

sion of the radial pillars, and the production of successive concentric laminse from

their apices. In many Stromatoporoids there occurred, in addition, periodic pauses

in the upward growth of the pillars and in the production of new laminae, giving

rise to a sort of major stratification of the skeleton. That is to say, the skeleton

is now not only composed of successive " concentric laminae," but these in turn

are arranged in concentric strata of comparatively considerable thickness.

Successive strata may be in contact, or may be separated by incomplete intervals,

which are sometimes partially filled up with the matrix (Plate V, figs. 8 and 9).

In any case, the fossil splits more easily along the lines of division between

successive strata than elsewhere. I shall apply the term of " latilaminas " to these

thick strata, which result from an intermittent method of growth. They are very

conspicuous in some types of Actinostroma (e. g. A. clathratum, Nich.) ; but they

are exhibited in perfection in many species of the genus Stromatopora, Goldf.,

and particularly in the type- species 8. concentrica, Goldf. (Plate XI, fig. 15).

There, is, moreover, this difference between the " latilaniinae " in the cases just

mentioned. In Actinostroma, namely, each "latilamina" is made up of a series of

subordinate "concentric laminae;" whereas in the true Stromatoporce the proper

" concentric laminse " can not be said to have any recognisable existence, or are, at

any rate, imperfectly developed ; so that the " latilaminas " have no tendency to

split along a subordinate series of concentric layers.

As regards the general arrangement of the " radial pillars " and " concentric

laminse," the genera Stromatopora, Goldf., and Actinostroma, Nich., may be taken

respectively as types of the two principal sections of the Stromatoporoids, namely,

the Milleporoid and the Hydractinioid sections. In the genus Stromatopora, Goldf.,

the radial pillars and concentric laminse are completely amalgamated with one

another, and are hardly recognisable, as a rule, as distinct structures. Hence, in

tangential sections of such forms (Plate V, figs. 14 and 15, and Plate XI, fig. 16)

the skeleton is seen to be a continuous reticulation, resembling that of Millepora.

In vertical sections of the same, the radial pillars can usually be recognised to be

present, but they are thick, irregular, and flexuous, and the " concentric laminas "

are only represented by irregular lateral outgrowths, which spring from the pillars

and unite them into a continuous framework (Plate V, figs. 15 and 17, and Plate

XI, fig. 18). In certain of the Stromatopora, however, though the skeleton has

the completely reticulate structure which characterises the genus, the " radial

pillars," nevertheless, persist as distinct structures. Thus, in tangential sections
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of S. Beuthii, Barg., the cut ends of the radial pillars can be recognised in the

interior of the general reticulation (Plate V, fig. 12), and their existence can also

be made out in vertical sections (Plato V, fig. 13). This fact—and there aro other

similar ones in other species—show that the striking dissimilarity between the true

Stromatoporce and the Act inostromata is more apparent than real, and that similar

structural elements are really present in both.

On the other hand, in the " Hydractinioid " section of the Stromatoporoids,

represented by forms such as Actinostroma clathratum, Nich. (the Stromatopora

couccntrica of authors), the radial pillars and concentric laminae are present as

distinct, though closely connected structures. Thus, in vertical sections of A.

clathratum (Plate I, figs. 9 and 12) we observe a series of longer or shorter

parallel vertical rods, placed at tolerably equal distances, and connected at regular

intervals by a series of parallel horizontal laminae. The vertical rods, or " radial

pillars," appear to vary much in length, but this is really due to the fact that the

section never passes along the plane of any one rod for more than a very limited

distance. In reality, the radial pillars are in this species continuous for very

considerable distances, running persistently through twenty or thirty, or more,

successive laminae and interlaminar spaces. Indeed, as this species is one which

grows with " latilaminge," it is probable that most of the radial pillars run continu-

ously from the lower surface of a latilamina to the upper surface of the same. If

the section under examination be at all oblique, or inclined to the axes of the radial

pillars, then the pillars appear to run only from one lamina to the next, instead of

showing their true " continuous " character.

If we next look at a tangential, or horizontal, section of Actinostroma clathratum

(Plate I, figs. 8 and 11), we necessarily see the transversely-divided ends of the

radial pillars, in the form of either rounded or stellate dots, placed at tolerably

regular intervals. The precise form in which the cut ends of the radial pillars

present themselves depends upon the precise level at which they happen to have

been divided in the section examined. The radial pillars, in fact, give out at

regular intervals verticils of horizontal connecting-processes or " arms," which

join with one another to form a more or less complete network, as they are given

out at successive corresponding levels by all the pillars. Each successive

" concentric lamina " is thus formed by the fusion of the ends of the connecting-

processes or "arms " of the radial pillars at a given level. Hence, if the line of

the section passes along the plane of one of the concentric laminae, then the cut

ends of the radial pillars have a stellate form (Plate I, fig. 10) ; the " arms " forming

by their union an angular meshwork not unlike the skeletal
4

framework of a

" hexactinellid " sponge. If, on the other hand, the line of the section should

correspond with one of the interlaminar spaces, then the cut ends of the radial

pillars appear to be simply rounded or oval (Plate 1, fig. 13). Owing to the undu-
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lating form of the fossil, all obtainable tangential sections, as a matter of fact, run

partly through the horizontal laminse, and partly through the interlaminar spaces.

As regards the " concentric larninse " of Actinostroma clathratum, Nich., and of

similar forms, very different appearances are presented by tangential and vertical

sections respectively. The former show us, as above pointed out, that the concentric

lamina? are really formed by the inosculation and fusion of the radiating processes,

or " arms," thrown out by the radial pillars at definite and corresponding intervals.

It follows from this that the concentric lamina? are not, strictly speaking, " lamina?

"

at all, but that they are really only a closer or looser reticulation of calcareous

fibres, penetrated by more or less numerous pores of various sizes and shapes

(Fig. 1, a). Hence, if we examine the surface of any concentric lamina in Actino-

Fiq. l.

Fig. 1.—Thin sections of Herniate/stroma Sckliiteri, Nich. A. Tangential section. B. Vertical section.

Enlarged twenty-four times. The tangential section passes along the plane of one of the concentric

lamina;, and shows the cut ends of the radial pillars with their axial canals (p p), the extension of

the canals into the lamina; (c c), and the pores formed by the inosculation of the horizontal pro-

cesses or "arms" (o o). The vertical section shows the axial canals of the pillars (p p) and the

extensions of these canals horizontally into the concentric lamiua; (e c). Devonian, Herhorn, near

Paffrath. 1

stroma clathratum, either by looking at the actual surface or by studying the plane

of a concentric fracture, or if we take a properly prepared tangential section, we

can observe numerous minute pores passing through the lamina, and placing the

interlaminar space below the lamina in direct communication with the interlaminar

space above the same. These pores are most readily recognised as being truly

" pores," if we have under observation such forms as any of the true Stromatoporce,

in which the general skeleton is reticulated and continuous, but we cannot refuse

this name to the wider, more open, and more irregular meshes formed by the union

of the horizontal " arms " in the typical Actinostromata (Plate I, figs. 8 and 10).

1 I take this opportunity of expressing my sense of the very admirable manner in which Mr.

Charles Eerrier, F.L.S., has engraved on the wood such highly trying subjects as the thiu sections

figured in this work.
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Most Stromatoporoids show, in one form or another, similar openings in the

concentric lamina?, and we can hardly doubt that they served for the passage of

stolons of the coenosarc, and, in the last formed lamina, for the emission of zooids.

In spite of the fact that the concentric laminae are thus porous, they necessarily

present themselves in thin vertical sections as continuous horizontal lines, since the

interlacing " arms," out of which they are formed, are placed at corresponding

levels (Plate I figs. 9 and 12).

(c) Variations in the Structure of the Radial Pillars and Concentric Laminae.—The

above is, in brief, the general structure of the skeleton in the two great sections of

Stromatoporoids represented respectively by Stromatopora, Goldf., and Actinostroma,

Nich. There are, however, numerous more or less striking deviations from this

type which require consideration. Most of these will be best discussed in connec-

tion with the descriptions of the genera and species. It will be sufficient, therefore,

here merely to deal briefly with certain points of special structural importance.

Fig. 2.

Fig. 2.—A. Vertical section of Clathrodictyon

cellulosum, Nich. and Mur., enlarged twelve

times. B. Tangential section of the same,

similarly enlarged. Corniferous Limestone,

Wainfleet, Ontario.

Fig. 3.
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Fig. 3.—A. Tangential section of Clathro-

dictyonfastigiatum, n. sp., enlarged twelve

times. B. Vertical section of the same,

similarly enlarged. Wenlock Limestone,

Dormington.
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As regards the " radial pillars," the following are the chief variations to be noted :

—In the genus Clathrodictyon, Nich. and Mur., the radial pillars are incomplete,

or even almost obsolete as distinct structures. In some forms of the group, such as

G. regulars, Rosen, the radial pillars are confined to their respective interlaminar

spaces, running from their lamina of origin to the lamina next above, but not being

continued through more than one interlaminar space (Plate V, fig. 1). In C. stria-

tellum, D'Orb., a nearly allied Silurian species, the pillars are not only confined to

their respective interlaminar spaces, but many of them are imperfect, and fall short of

the lamina next above that from which they arise (Plate V, fig. 3). In the more

typical species of Clathrodictyon, such as C. cellulosum, Nich. and Murie,

C. vesiculosum, Nich. and Mur., G. variolare, Rosen, and G. fastigiatum, n. sp.,

the concentric laminas are crumpled into numerous minute undulations, which

become continuous with the radial pillars. In these cases, therefore, the radial

pillars become largely confounded with the concentric laminas, the appearance

exhibited by vertical sections (Fig. 2, a, and Fig. 3, b, and Plate V, figs. 5 and 6)

being that of vesicular tissue composed of larger or smaller cells arranged in rows;

The radial pillars in these cases have, however, nevertheless, a real existence, as

shown by the fact that their cut ends can generally be recognised clearly in

tangential sections (Fig. 2, b, and Fig. 3, a).

In the genus Labechia, B. and H., the radial pillars reach their maximum
of development, being exceedingly stout, pointed at their free ends, and, as a rule,

continuous from the epitheca to the upper surface (Fig. 5). In this genus, also, as

to a less extent in some species of Clathrodictyon, adjoining pillars may become

closely united by their sides, thus giving rise to short flexuous rows, or sometimes

(as in L. alveolaris, n. sp., from the Wenlock Limestone) to a reticulated tissue not

very unlike that of such " Tabulate Corals " as Alveolites.

As regards the genus Actinostroma in particular, and, indeed, as regards the

Stromatoporoids generally, much question has arisen among different observers as

to whether the radial pillars are hollow or solid. The earlier observers generally

believed them to be the former ; later observers, working mostly with thin sections,

have generally maintained the latter view. For my own part, I have previously

regarded the radial pillars as being solid; but more extended observations have

shown me that this is certainly not invariably the case. In some forms (e. g. in

certain species of Actinostroma and Clathrodictyon) no traces of any central aper-

ture can be detected in cross-sections of the radial pillars. In other cases there is

clear evidence of the existence of an axial tube in the pillars. At the same time,

there is no ground for supposing, as was thought by many of the earlier observers,

that the radial pillars were inhabited by zooids, or that they are in any way com-

parable with the zooidal tubes of Millepora. On the contrary, it is still uncertain

if they were ever really open at their free extremities, even where, as in Labechia,
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E.and H., there is clear evidence that theywere hollow internally. Even where the sur-

face carries perforated tubercles (as in Stromatoporella laminata, Barg., PI. X, fig. 4),

it remains to be shown that these tubercles are the upper ends of the radial pillars.

In various types of Actinostroma, such as A. clathratum (Plate I, figs. 10 and 13),

tangential sections show that the exterior of the pillars is of a denser structure

than the interior. The cut ends of the radial pillars thus show a dark external

ring and an internal lighter space, or, in some cases, a dark outer ring and a minute

central clear spot surrounded by a dark ring. This appearance, which is very

distinct in some specimens, though not recognisable in others, would seem to show

clearly that the radial pillars were primitively furnished with a minute central canal,

which probably became largely or entirely filled up in the process of growth.

There is no reason to think, however, that this axial canal opened on the surface,

as the pillars in Actinostroma clathratum and its allies appear to end superficially in

blunt imperforate tubercles (Plate II, fig. 11).

In Labechia, E. and H., similar appearances have been long since recognised as

existing in a still more marked form (Steinmann " Ueber fossile Hydrozoen,"

' Palasontographica,' 1878, Plate XII, figs. 10 and 11 ; and Nicholson, " Pal. Tabu-

late Corals," Plate XIV, fig. 4). Thus in tangential sections of Labechia conferta,

Lonsd. (Fig. 5) one can almost always detect in the cut ends of the radial pillars a

minute central dark or light spot, surrounded by a well-marked concentrically-

laminated ring ; and there is no reason to doubt that this central spot marks the

position of a small central canal. That the same phenomenon is much less fre-

quently recognisable in vertical sections, is easily explained by the fact that it is

necessarily only an occasional thing for the section to cut a radial pillar precisely

in the median plane. There is, however, evidence, as will be subsequently shown,

that the radial pillars of Labechia conferta have really a cribriform structure. The

central canals of the pillars are, in any case, of small size, and it is doubtful if they

are continued to the summits of the pillars. The pillars, in fact, terminate super-

ficially in blunt tubercles, which as a rule show no evident signs of a perforation at

their summits (Plate III, fig. 12). In other specimens, however, there does appear

to be an opening at the summits of some of the pillars (Plate III, fig. 14), though

whether this appearance may not be the result of weathering is difficult to decide.

In a beautiful species of Labechia which I have found in the Devonian Limestones

of South Devon, and which I shall name L. serotina, a much larger and more con-

spicuous axial canal is developed in the radial pillars (Fig. 4). Tangential sections

of this species show that each of the radial pillars is traversed by a large central

tube, which is seen in long sections to be crossed by numerous thick, curved,

transverse partitions, to a large extent obliterating its cavity. I do not know the

upper surface of this form, and cannot positively assert that the axial canals of

the pillars may not sometimes be open above ; but in those pillars which terminate

7
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in the sections examined, the free end of the pillar is pointed, and the canal appa-

rently ceases before the extremity is reached.

Still more remarkable phenomena are presented by a singular Stromatoporoid,

of which I collected examples from the Devonian Limestones of Herborn, near

Paffrath, and which I shall term provisionally Hermatostroma Schluteri, as I am
unable to refer it to any recorded genus or species. In this aberrant type (Fig. 1,

p. 42, and Plate III, figs. 1 and 2) the general structure of the skeleton is like that

of the normal Stromatoporoids, consisting of radial pillars and concentric laminae
;

but the pillars are of unusual size, and are furnished with large axial canals.

These canals are rendered exceedingly conspicuous by being filled with dark-

coloured oxide of iron, and they are seen not only to occupy the axes of the

pillars, but to send off branches which run along the radiating processes or arms

Fig. 4.

B

Fig. 4.

—

Labechia serotina, n. sp. Devonian, Teignmouth. A. Tangential section, enlarged twelve

times, showing the arrangement of the pillars in short interlacing rows, and their large axial canals.

B. Vertical section, similarly enlarged, showing the partitioning of the axial canals of the pillars hy

transverse plates, and the connection of the pillars by numerous horizontal " arms." C A single

radial pillar further enlarged, showing its pointed extremity.

which make up the concentric laminae. In this case, therefore, not only are the

radial pillars furnished with wide axial canals, but these canals are placed in direct

communication with one another through the medium of the horizontal processes

of the laminae. None of my specimens show the upper surface, so that it is not

possible to decide positively whether or not the axial canals opened on the surface.

It would seem, however, probable that they did so, as they terminate in open

orifices on the upper surfaces of the laminae as exposed by concentric fractures.

The only point about the concentric laminae which demands a moment's notice

here is the question as to whether they are double or single in their constitution.

Many observers have held that the concentric laminae are composed each of two

lamellae, firmly united with one another in the mesial plane. The general fact that

the result of rough fracture of specimens of the Stromatoporoids is invariably that
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of laying bare the surface of the concentric laminae, and never that of splitting them

into two halves, would go to prove that the laminae are not composed of two definite

strata. The way in which they are developed, by the fusion of the horizontal

connecting-processes or " arms " given out by the pillars, would still further

confirm this view. At the same time, the concentric laminae, when examined in

thin vertical sections, often show phenomena which it is not easy to fully explain.

In various types, the concentric laminae exhibit a central darker band, with

comparatively lighter-coloured calcareous tissue above and below (Plate I, fig. 1).

In other cases, there seems to be a definite thin line dividing the lamina into an

upper and lower half (Plate II, fig. 8). In various other types, such as Stromato-

porella granulata, Nich. (Plate I, fig. 5), or Stromatoporella eifeliensis, n. sp. (Plate

XI, fig. 1), the central plane of the lamina is marked by a distinct, clear, broad line

with darker tissue on both sides, in which minute tubuli are seen. The case of

those forms in which there is only a thin dark line in the centre of the lamina

might perhaps be explained by supposing that the laminae are at first very thin,

and that they gradually become thickened by the deposition of fresh calcareous

tissue both on their under and upper sides. In this case the dark central line

would represent the original lamina. It seems to me, however, to be more probable

that the inosculating fibres, out of which the laminae are composed, are really

hollow, each having an axial canal. This supposition is rendered exceedingly

probable by the existence of forms, such as Hermatostroma Schlitteri, in which the

axial canals in the radial pillars certainly send prolongations into the horizontal

fibres out of which the concentric laminae are made. On this view, the dark or

light colour of the mesial line observable in the concentric laminae of many Stromato-

poroids would depend on whether these supposed canals were filled with calcite or

with some opaque material.

(d) The Interlaminar Spaces.— The spaces between each successive pair of laminae

may be spoken of by the general name of the " interlaminar spaces." In theory,

these spaces are continuous, but in reality they are minutely subdivided, and the

subdivisions are to a varying extent in free communication with one another ; while

in certain forms they cease to have any existence as separate structures.

In such forms as Actinostroma clathrahbm, the interlaminar spaces are practically

continuous, as they are simply broken up by the passage through them of the

innumerable radial pillars which connect together successive laminae, as also by

such imperfect pillars as merely project into the interlaminar spaces from below.

In such cases, also, the interlaminar spaces are all placed in direct communication

with one another by means of the innumerable pores with which the concentric

laminae are perforated. In such forms, therefore, we may suppose that the whole

system of the interlaminar spaces was filled with the coenosarc and that the zooids

were given off at the surface of the last formed lamina.
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On the other hand, in the genus Stromatopora, Goldf., where the coenosteum is

generally developed in " latilamina3," and where the radial pillars are so conjoined

with their horizontal arms as to give rise to a continuously reticulated skeleton, the

interlaminar spaces, as such, can hardly be said to exist. They are, in fact, repre-

sented only by the irregular branches of communication between adjoining zooidal

tubes (Plate V figs. 11, 15 and 17). Hence, in these forms the vitality of

the colony must at any given moment have been confined to the last formed

latilamina.

In the Labechiidce, again, it is difficult to arrive at any certain conclusions as to

the true condition of the interlaminar spaces. If we regard the horizontal

processes or "arms" given out by the radial pillars of Labechia conferta, Lonsd.,

as being actual plates, then there are no true interlaminar spaces. In place of inter-

laminar spaces, we should have a series of oblong or lenticular cells, occupying all

the intervals between the pillars, and resembling the intertubular tissue of

Plasmopora or the vesicular tissue of Cystiphyllum. If, on the other hand, we

consider the horizontal connecting-processes of the radial pillars of Labechia (Fig. 5,

Fig. 5.

r f

Fig. 5.— Sections of Labechia conferta, Lonsd., enlarged twelve times. Wenlock Limestone, Benthall.

A. Tangential section. B. Vertical section, p p. Radial pillars, e c. Connecting-processes.

c c) to be mere calcareous filaments, such as we see in Actinostroma clathratum,

JN
T

ich., then the interlaminar spaces of L. conferta, Lonsd., are represented by a loose

network of irregular, intercommunicating cellular cavities. Thin sections, unfortu-

nately, are not conclusive on this point. The balance of evidence at present,

derived both from thin sections and also from observations of the true surface or

of fractured surfaces of Labechia, would seem to me to be in favour of the view that

the connecting-processes in this genus are really in the form of tabular plates. If

this view be correct, then there are no interlaminar spaces, strictly so-called, in

Labechia, the condition of parts being very much what we find to exist in various

" tabulate " Corals, such as Fistulipora or Plasmopora, except that the large tubes

of the latter types are represented in Labechia by the " radial pillars." If this view

be correct, it would follow further that only the very last formed layer of the
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skeleton in Labechia could be truly alive, the ecenosarcal sheet and its zooids being

superior to the last-formed series of " tabula?." Observations made upon such

species of Labechia as L. alveolaris, n. sp., of the Wenlock Limestone, and

L. serotina, n. sp., of the Devonian (Fig. 4), would strongly confirm the view here

taken as to the tabular nature of the connecting-processes in the genus Labechia.

It is quite certain, at any rate, that no differences whatever can be detected in

thin sections between the connecting-processes in the species of Labechia just

mentioned, and the "tabula?" of such Corals as Favosites and Alveolites.

(<?) Zooidal Tubes.—The great difficulty which many observers have felt in the way

of accepting the reference of the Stromatoporoids to the Goslenterata is that no clear

demonstration had been made of the existence in the skeleton of any tubes which

might have lodged the zooids of a Hydrozoan or Actinozoan colony. It was this

difficulty which induced me previously to adhere to the reference of the group to the

Bhizopoda. The first steps in the removal of this difficulty were taken by Carter in

his researches on Hydractinia ; but, after all, the thin crust of Hydractinia is in many

respects very different to the huge masses of the larger Stromatoporoids, and it

seemed only reasonable to expect that the latter, if Coelenterate, ought to show in

their skeleton traces of tubes, such as might have been inhabited by separate zooids.

Many observers have regarded the radial pillars as hollow, and as being such

zooidal tubes ; but it is, I think, quite certain that this view is untenable. Even

when hollow, the radial pillars seem to be mostly closed superficially ; and where

it may be surmised that they did open on the surface (as, perhaps, in Hermatostroma

Schliiteri, Nich.), it still seems certain that they did not lodge zooids, the cavities

for which can, indeed, be shown to exist elsewhere. Such cases can, in fact, be

parallelled by what we see in Hydractinia circumvestiens, Wood (Plate VI, figs. 8 and

9), in which definite zooidal tubes coexist with large perforated pillars.

The most complete demonstration of the existence of definite zooidal tubes is

obtained from the examination of the skeleton of the genus Stromatopora, 1 Goldf.,

and of those allied types which make up the " Milleporoid " section of the Stroma-

toporoids. In these forms the skeleton is essentially composed of vermiculate and

reticulated calcareous fibres, forming a more or less continuous framework, which

is only roughly and imperfectly divisible into radial and concentric elements. The
skeleton has in fact a close general resemblance to that of the recent Millepora, except

that the tubes which traverse it are, as a rule at any rate, not divisible into two distinct

series, differing from one another in point of size. The skeleton in these forms is,

however, penetrated by numerous minute, flexuous, but essentially parallel, vertical

tubes (Plate V, figs. 10,13 and 15), which are not bounded by definite walls but are

1 It must not be forgotten that the forms understood here under the name of Stromatopora are

those of the type of the true Stromatopora concentrica, Groldf., and are therefore wholly distinct from

those which have usually been grouped under Stromatopora.
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simply enclosed by the vermiculate fibres of the ccenosteum, precisely as are the

zooidal tubes in Mlllepora. There is, it need hardly be pointed out, no relationship

between the tubes here in question and the occasionally present axial tubes of the

radial pillars ; nor have these tubes anything in common with the comparatively

large walled tubes of the so-called " Caunoporce," whatever view we may take as

to the nature of these latter structures. There can not, in fact, be the smallest

question but that the minute vertical tubes of Stromatopora belong to the

ccenosteum proper ; nor does there appear to be any reasonable ground for doubting

that they served for the lodgment of the zooids of the colony. This conclusion is,

in my opinion, rendered absolutely certain by the fact that in all the typical species

Fig. 6.

I

-
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Fig. 6.—A. Tangential section of Stromatopora Bilpschii, Barg., sp., enlarged twelve times, showing

the reticulate skeleton and the porous structure of the skeleton-fibre. B. Vertical section of the

same, similarly enlarged, showing the tabulate zooidal tubes. C. Tangential section of Stromatopora

bucheliensis, Barg., sp., enlarged twelve times. D. Vertical section of the same, similarly enlarged.

From the Devonian Limestone of Biichel (Paffrath district). Both these forms commonly occur in

the " Caunopora " state, and were referred by Bargatzky to Caunopora, Phill.

of the genus Stromatopora (such as 8. concentrica, Goldf., 8. Hilpschii, Barg., S.

biicheliensis, Barg., 8. antiqua, Nich. and Mur., 8. discoidea, Lonsd., S. typica, Rosen,

8. Beuthii, Barg., 8. Carteri, Nich., &c), these vertical tubes are crossed by more or

less numerous, complete, transverse, calcareous plates, which in all respects agree

precisely with the "tabula?" of the Hydrocoralline genus Millepora and of the

so-called " tabulate " Corals. I give here sketches of two characteristic species of
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Stromatopora (viz. S. Bupschii, Barg., and S. biicheliensis, Barg.), which occur in

the Devonian formation of both Britain and Germany, and in which these partitions

in the zooidal tubes are very well shown (Fig. 6). Nor do I see, for my own part,

any reason for doubting that these transverse partitions in the zooidal tubes agreed

in function, as they undoubtedly do in structure and position, with the "tabulae"

in the tubes of Millepora. If this be admitted, we have in the genus Stromatopora,

Goldf .—and I am not aware that this fact has been previously clearly demonstrated

—a group of Stromatoporoids in which the skeleton was provided with distinct

tabulate tubes in which the individual zooids were contained.

Moreover, with the recognition of this fact it becomes comparatively easy to

demonstrate the existence of similar zooidal tubes in other Stromatoporoids, in

which they occur in a more imperfect and less completely developed form. Thus, in

Stromatoporella granulata, Nich., as in the closely allied Stromatoporella eifeliensis,

n. sp., thin sections show the existence of short, irregularly distributed, vertical

tubes, which rarely extend through more than two or three interlaminar spaces,

and which are here and there crossed by irregular tabulae. The existence of these

tubes can be recognised in both tangential and vertical sections (Plate I, fig. 15,

and Plate II, figs. 9 and 10) ; and they appear to open on the surface by elevated

tubercles perforated by round apertures (Plate I, fig. 14, and Plate IV, fig. 6.) It

can hardly be doubted that we have here an imperfect form of the tabulate zooidal

tubes of the typical Stromatoporo3.

"Well-developed tabulate zooidal tubes, in all respects essentially similar to those

of Stromatopora, Goldf., may also be recognised, in a more or less complete form, in

such genera as Idiostroma, Winch., and Stachyodes, Barg.

The forms in which definite zooidal tubes are least developed and least easily

recognised as existing at all are those which have usually been regarded as the

typical Stromatopora?, namely, those which I shall place under the genus Actinostroma,

together with such types as Clathrodictyon, Nich. and Mur. If, for example, we

take such a type as Actinostroma clathratum (the Stromatopora concentrica of most

authors) and compare the skeleton with that of Hydractinia echinata, Flem., we

have little difficulty in recognising the cavities in which the zooids were contained,

though definite zooidal tubes such as those of Stromatopora proper are not deve-

loped. We recognise, in fact, that anything of the nature of actual tubes is not

required by the necessities of the case. In the early condition of the coenosteum

in Hydractinia echinata, the outer surface of the horny crust is covered by the

coenosarc, as a thin layer from which the zooids are given off. Similarly, in the

earliest condition of the skeleton in the genus Labechia, E. and H., there do not

seem to have been any superficial apertures ; but the zooids must have been given

off from the layer of coenosarc covering the first-formed layer of the skeleton. This

is well shown in the example figured in Plate III, figs. 9 and 10, which may be
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either a very young specimen of L. conferta, Lonsd., or perhaps a new species. In

this specimen the coenosteum is a thin discoid expansion, covered below by a

delicate striated epitheca, which bears superiorly a single layer of blunt imperforate

tubercles ; there being no traces of superficial apertures, nor any room for the

existence of vertical tubes. In the adult Ldbechia conferta, Lonsd., it seems prob-

able that the zooids were likewise given off from the surface-layer of the ccenosarc ;

the principal change effected in the course of growth being, that as the radial pillars

grew upwards the spaces between them became divided into cellular compartments

by the development of curved calcareous plates. In the adult Hydractinia echinata,

on the other hand, the successively formed layers of the coenosteum are not abso-

lutely imperforate but are traversed by numerous minute pores, by which the

entire ccenosarc is kept in organic connection, and from the last series of which

the zooids are emitted.

In Actinostroma clathratum, Nich., and its immediate allies, the concentric

lamina? are, as has been already pointed out, minutely porous (Plate I, figs. 8 and

11). They are composed of calcareous filaments so interlaced as to leave between

them innumerable minute apertures, which pass through the lamina? and place

successive interlaminar spaces in direct communication. The existence of such

pores can generally be made out by a simple examination of the surface with a

hand lens, and always by means of properly prepared thin sections taken parallel to

the lamina?. In Actinostroma clathratum itself these pores are simply the wide

angular meshes formed by the inosculation of the horizontal arms which are thrown

out from the pillars ; and it seems certain that their function must have been that

of transmitting stolons by which the ccenosarc in successive interlaminar spaces

was bound together. "We may also reasonably suppose that in the last formed and

most superficial concentric lamina the pores would correspond with the points at

which the separate zooids were budded off, and that these openings therefore

represent zooidal tubes.

As to whether or not dimorphism of the colony occurs in any of the Stromato-

poroids, it is not easy to speak with certainty. Mr. Champernowne has been

good enough to furnish me with examples of a species of Stromatopora—apparently

an undescribed form—in which scattered among the ordinary tubes are tolerably

regularly placed tubes of larger size, both sets of tubes being tabulate. This can

hardly be interpreted as other than a case of dimorphism ; but it appears to be an

exceptional case, and I have not been able in the other species of Stromatopora to

recognise any marked or constant differences between different zooidal tubes.

When we consider, however, how slight, comparatively speaking, are the differences

between the gastropores and the dactylopores of the coenosteum of Millepora, it

may be conjectured that dimorphism may well have existed generally in the genus

Stromatopora, without our being able to demonstrate this from the hard parts alone.
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It is also almost certain that the large tabulate axial tubes of such genera as

Idiostroma, Winch., Stachyodes, Barg., .and Amphipora, Schulz, with their lateral

branches, served for the lodgment of a special series of zooids ; but we have at

present no absolutely final evidence on this point. If, moreover, it were possible

to show that the large, thick-walled, tabulate tubes which characterise the so-called

genera Caunopora, Phil!., and Diapora, Barg., really formed a constituent portion of

the Stromatoporoids in which they are found, we should have had in these an

admirable example of dimorphism. Indeed, the comparisons which have been made

by earlier observers between the Stromatoporoids and the recent Millepora have

usually been based upon specimens of " Caunopora!'' The real nature of the tubes

in question in Caunopora and Dlapora is, however, a subject involved in such

difficulty, that I shall consider it in a separate section.

(f) The Astrorhizce.—One of the most prominent features in many Stromato-

poroids is the presence on the surface, and also at all deeper levels in the skeleton,

of numerous shallow grooves arranged in definite stellate systems upon the surfaces

of the concentric laminse (Plate IV, figs. 2 and 6). For these stellate canal-systems

Mr. Carter's apt name of " astrorhizge " may be employed with advantage. There

is, also, no reason to doubt that Mr. Carter has decided correctly in his determina-

tion of these structures as the homologues of the branching ccenosarcal grooves on

the surface of the skeleton of many Hydractinice (Plate VI, figs 3 and 9). They

may also be compared with the branching and inosculating ccenosarcal canals of

the ccenosteum of Millepora (Plate IV, fig. 5). The correctness of this view seems

to be sufficiently proved by a consideration of various other facts which are now

known as to the structure of the skeleton in various Stromatoporoids, and especially

by the fact that many of them can be proved to have possessed tabulate zooidal

tubes. At the same time, it should be remembered that, in the absence of this

confirmatory evidence, earlier observers were not without justification in comparing

the astrorhizge of the Stromatoporoids, as many have done, with the dermal canals

of certain of the Sponges.

The size of the astrorhizge is very variable in different types of Stromatoporoids,

but, when present at all, they are always visible to the eye, and they are often

extremely conspicuous objects (Plate IV, fig. 2). "Whatever their size may be,

their general form is tolerably constant, each astrorhiza consisting of a stellate

group of comparatively large-sized shallow gutters, which spring from a central point

and branch as they radiate outwards, diminishing at the same time in diameter, and

giving off more or less numerous lateral branches. These branchlets communicate

freely, and they finally inosculate with the terminal twigs of adjoining astrorhizge

(Plate III, fig. 3). The entire series of astrorhizge thus forms a system of shallow,

open, anastomosing grooves on the surface of the ccenosteum, and doubtless served

for the lodgment of corresponding ccenosarcal stolons.
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As the astrorhizas are mere grooves on the surface of the last-formed layer of

the skeleton, in their typical condition at any rate, it follows that they are not only

present on the free surface of the colony, but also on the surface of successive con-

centric lamina? ; since each lamina in turn constituted for a time the actual surface.

As, however, each successive lamina is produced, the astrorhizal grooves on the

surface of the lamina below necessarily become roofed over by the new layer, and

are thus converted, in all the parts of the skeleton below the surface-lamina, from

open grooves into canals. Hence, in vertical sections of such Stromatoporoids as

possess astrorhizas, the cut ends of the astrorhizal canals appear in the section at

various points as larger or smaller round apertures (Plate V, fig. 6, and Plate XI,

figs. 12 and 14). They are, however, necessarily without any proper walls, their

lower margin being formed by the lamina to which they belong, their upper margin

by the lamina next above, and their sides by the irregular radial pillars which

connect these two lamina?.

There is one Stromatoporoid, viz. Stromatopora dlscoidea, Lonsd. (=8. elegans,

Rosen), from the Wenlock Limestone of Sweden, Esthonia, and Britain, in which

the astrorhizal canals seem to depart in important respects from their ordinary

form. The elucidation of the true structure of this singular type is attended with

unusual difficulties, as, for some reason difficult to explain, most specimens have

undergone a more or less complete secondary crystallisation of their skeleton, even

when the surface-characters are retained in admirable preservation. Superficially

regarded, 8. dlscoidea, Lonsd., is remarkable for the generally large size of the

astrorhizas, for the minute subdivision of the main channels, and for the extremely

perfect inosculation established between the entire system of astrorhizas (Plate III,

fig. 3). Thin sections show, however, that the astrorhizal canals are not, as usual,

mere shallow grooves on the surfaces of the successive laminae, but that the laminas are

obsolete, and the astrorhizal canals are converted into comparatively deep channels,

with perpendicular sides which extend downwards through the thickness of each

successive " latilamina." In other words, beginning as open grooves on the surface

of the primitive crust, the sides of the astrorhizal canals grew upwards to form so

many deep narrow channels with vertical walls, these channels extending through

the whole of the first " latilamina." When the second " latilamina " is formed, new

astrorhizal grooves are produced, which pass through the same process of develop-

ment ; and so on through the entire system of " latilaminas " of which the skeleton is

made up. Moreover, the tabulate zooidal tubes open into the sides of these deep

channels, and are, in fact, confluent with them. Perhaps, therefore, the most correct

way of regarding the astrorhizal grooves of 8. dlscoidea, Lonsd., would be to consider

them as really formed by the serial junction of the zooidal tubes in sinuous lines,

much as we see in the serially-united polypes of Diploria and other types of Corals.

Be this as it may, the result of the peculiar constitution of the astrorhizal system
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in Stromatopura iliscoidea, Lonsd., is that we get very different appearances in thin

sections to those presented by the normal Stromatoporce. Thus, in tangential sec-

tions (Plate VII, fig. 1) the grooves representing the astrorhizal canals are seen to

be constant in form and position at whatever level in the " latilamina " the section

may have been taken. In vertical sections, further, we do not see the round

apertures representing the cut ends of the radiating astrorhizal canals, but in place

of these we observe (Plate VII, fig. 2) deep vertical fissures, which are in many

places crossed by transverse " tabula?," and which clearly represent, in large part

at any rate, the zooidal tubes.

In those Stromatoporoids which possess astrorhiza?, there arises an important

distinction according as the astrorhiza? of successive lamina? are produced irre-

gularly, or are developed one above the other in a system of vertically superposed

groups. In the latter case, the astrorhizal of each vertical series are connected

together by an approximately vertical central tube, which opens on the surface of

the ccenosteum by a distinct aperture, from which the grooves of the last-formed

astrorhiza radiate (Plate III, figs. 4 and 6, and Plate IV, fig. 6). The opening of

this central canal is often placed on a more or less conspicuous " monticule," and

Bargatzky conjectures that the existence of such monticules or " warts " may be

taken as a general indication of the presence of vertically superimposed astrorhiza?.

Prof. Ferd. Roemer has doubted the existence of such vertical central canals

to the astrorhizal groups, and has explained the phenomena presented by these as

being really produced, in a manner formerly alluded to, by the inclusion of the

tubes of Spirorbis in the tissues of the growing Stromatoporoid. An examination

of thin sections, however, shows this supposition to be baseless, though such

imbedded Spirorbes do occur not infrequently. Thin sections, in fact, entirely con-

firm the conclusion which one would naturally draw from the regular distribution

of these prominent apertures on the surface of many Stromatoporoids (see Plate

III, figs. 4 and 6)—the conclusion, namely, that they are the apertures of canals

belonging to the ccenosteum itself. These axial canals of the astrorhiza? are wholly

devoid of proper ivalls, as is also the case with the radiating canals of the astro-

rhiza?, and they cannot, therefore, be confounded with the wholly different walled

tubes of the so-called Caunoporce. As regards their function, we may suppose that

these axial astrorhizal canals lodged primary stolons of the ccenosarc, from which

were given off the radiating and inosculating stolons occupying the grooves of the

astrorhiza?. There does not seem, certainly, to be any ground for regarding these

canals as having served for the lodgment of zooids.

Certain types of Stromatoporoids are apparently wholly destitute of astrorhiza?.

I have, for example, failed to detect any definite representatives of these structures

in any species of Labechla. Other types, again, appear to constantly possess these

structures. They are, in fact, present in so many Stromatoporoids, of the most
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diverse affinities, that they cannot, in my opinion, be employed with any advantage

as constituting by their presence a generic character. Hence I have not thought

it expedient to retain Winchell's genus Coenostroma, in the definition of which the

presence of astrorhizse is taken as the essential character. On the other hand, I

cannot agree with Prof. Ferd. Roemer (' Leth. Pal.,' p. 532) in thinking that they are

of quite variable occurrence, and that they have not even a specific value. My
experience is that the astrorhizse are, in general, quite constant in their absence or

presence, and also in their characters when present, in types which can be other-

wise shown to belong to the same species ; and that they can, therefore, be used as

marks of specific distinction. It must be admitted, however, that there are

Stromatoporoids which are otherwise very similar to one another in general

structure, but which in some cases possess astrorhizae, whereas at other times they

appear to be without these structures. In such cases, all that can at present be

said, is that a careful and extended series of microscopic observations will be needed,

before we can assert positively that such types are not distinguishable by any other

characters than the presence or absence of astrorhizal canals.

(V7) Astrorhizal Tabulce.—In Stromatopora? dartingtonensis, Cart., Mr. Carter has

described transverse calcareous partitions as developed in the astrorhizal canals,

which in this particular type are usually of large size (' Annals and Mag. Nat.

Fig. 7.

Fia. 7.—Vertical section through the centre of one of the astrorhizse of Stroma-

toporella eifeliensis, Nich., enlarged twelve times, showing the central canal of the

astrorhiza and the numerous " astrorhizal tabula3 " in the larger radiating canals.

Middle Devonian ; Gerolstein, Eif'el.

Hist.,' ser. 5, vol. vi, p. 339). The same observer has also compared these

transverse partitions with the " tabulas " in the zooidal tubes of Millepora. As the

astrorhizal canals appear to me to be in no way homologous with the zooidal tubes

of Millepora, and as many Stromatoporoids have truly tabulate zooidal tubes, I
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shall speak of the structures now in question as " astrorhizal tabula)." So far as I

have seen, these structures can almost always be recognised in thin sections of

Stromatopora ? dartingtonensis, Cart. ; but they are by no means peculiar to this

species. Similar structures in an equally well-developed form, occur in Stromato-

porella eifeliensis, n. sp., and they are present more or less commonly in various

other types. Even in those forms in which they may be said to be of constant

occurrence, they have, however, a very variable development, and they likewise

vary much in form. In most cases they have the form of complete calcareous

plates, which are placed at irregular intervals across both the larger and smaller

astrorhizal canals, but principally in the former (Fig. 7). They may be straight or

curved, or even funnel-shaped or vesicular, as, for example, they sometimes

are in Stromatoporella laminata, Barg. They doubtless indicate the periodically

produced lines of demarcation between the superficial and still active portions of

the colony and the deeper dead portions of the mass ; but it is difficult to assign to

them, with our present knowledge, any further function.

(h) Axial Tubes.—In certain anomalous types of Stromatoporoids there occur

tubes which may be distinguished by their position and other characters from the

astrorhizal canals or the ordinary zooidal tubes. The tubes in question are of

large size; they have a definite relation to the entire organism ; they are definitely

circumscribed by the general tissue of the coenosteum ; and they are usually, if not

always, intersected by distinct calcareous plates or "tabute." Except in the

presence of a thickened proper wall, the well-known tubes of the so-called

" Caunoporce " have very similar characters, and it might therefore have been

natural to consider the distinctive tubes of the forms included under the head of

Caunopora, Phill., and Diapora, Barg., in this place also. Many reasons have,

however, induced me to devote a special section to the consideration of these latter

fossils. The tubes to which I now specially refer, and which I shall distinguish by

the name of " axial tubes," are found, in their most marked form at any rate, only

in certain aberrant genera of Stromatoporoids, namely Idiostroma, "Winch.,

Amphipora, Schulz, Stachyodes, Barg., and Beatricea, Bill. The axial tube of the

last of these is, however, in many respects peculiar, and I need here only speak of

the three first-named genera. All these form, typically, cylindrical colonies, some-

times branched or multiple, sometimes simple, rooted basally, and having a general

resemblance to the dendroid species of Favosites or Pachypora. In the above three

genera, the cylindrical coenosteum is traversed by a large axial canal, which may be

single, or which may be accompanied by a small but variable number of lesser but

otherwise similar canals, running parallel with the main tube and at a little distance

around it. Both the axial tube and the smaller tubes (when the latter are present)

are definitely circumscribed, and have their internal cavities intersected by

transverse calcareous plates or " tabulas." These tabulaB may run directly across
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the axial tube, as generally in Stachyodes (Plate VIII, fig. 10), or they may be

curved, or even regularly funnel-shaped. They often have the form last mentioned

in the genus Idiostroma, "Winch., and they then show a curious resemblance to the

tabula? in the genus Syringopora. As a rule, the axial tube gives off smaller lateral

branches, which ascend in the substance of the coenosteum, dividing as they proceed.

These are also furnished with tabulae, and appear to be directly connected with

the general interspaces of the skeleton. Whether the axial tube and its ascending

lateral branches open finally upon the surface is a point on which it is difficult to

obtain conclusive evidence ; but there are strong reasons for thinking that they

certainly do so.

Now, it is certain that these tubes, whatever may be their function and nature,

are veritable constituents of the organisms in which they are found. Whatever
may be the nature of the " tubes " in " Caunopora" it is not admissible to regard

the tubes above alluded to as being parasitic structures, or as otherwise foreign to

the Stromatoporoid in which they occur. They hold a definite position in relation

to the rest of the organism, they communicate with the cavities of the general

skeleton by apertures in their walls, they often give off branching lateral canals,

and they are invariably present in the genera which they characterise. These

considerations render it certain that these tubes are truly portions of the organisms

in which they occur.

With regard, however, to the function of these axial tabulate tubes in Idiostroma,

Amphipora, and Stachyodes, there is not at present sufficient evidence to warrant

any very definite hypothesis. Perhaps the most probable theory that we can in the

meanwhile form as to their nature is that the main axial tube lodged a stolon or

axis of the coenosarc, and that the lateral branched tubes in connection with this

were occupied by a special series of zooids. There are, also, some considerations

which would render it not wholly unlikely that these tubes were connected with the

process of reproduction, and lodged the generative zooids. Apart, however, from

all theories as to their nature, it may be pointed out that the existence of such

tubes as a constituent portion of the coenosteum of certain Stromatoporoids,

deprives the hypothesis that the walled tubes of " Caunopora" also belong to

the organism, of part of the inherent improbability that would otherwise

attach to it.

(i) The Epitheca.—In a very large number of Stromatoporoids the under surface

of the coenosteum is covered by a thin, imperforate, concentrically striated,

calcareous membrane (Plate III, figs. 7, 8, and 9), which has all the characters of

the " epitheca " of many composite Corals, and to which the same name may be

applied. In microscopic structure it appears to be merely composed of granular

calcareous matter. Very many of the Stromatoporoids appear to constantly possess

an epitheca, which in general arrangement and appearance is precisely similar to the
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epitheoal membrane in the massive species of Favosites, Alveolites, Ueliolites, §c.

When such forms are attached to foreign objects, the attachment usually takes

place by means of a narrow peduncle ; and if we sometimes find such types to be

attached by a wide base, this is only what we also see occasionally in such corals

as Favositex gotlandica, Lam., Heliolites interstincta, Wahl., and other similar

types. Still, such forms are in no way " encrusting " types ; and we sometimes

meet with even largo specimens in which the entire under surface is covered by the

epitheca, and is at the same time deeply concave ; so that the primitive condition

of attachment to some foreign body appears to have been merely temporary.

In other forms, such as Act inostroma clathratum, Nich., an epitheca may be

developed ; but more commonly this structure is wanting, and the organism has

simply grown in a succession of superimposed strata, applied first to some foreign

body and then to one another. In a third group of forms, the organism seems to

have been mainly or exclusively " encrusting " in its habit, the entire lower surface

being applied to some foreign body, and no epitheca being developed. This is the

case, for example, with certain of the so-called Stromatopora polymorpha group of

forms (e.g. S.curiosa, Barg.),and is also common, though not universal, in Stroma-

toporella cifeh'ensis, Nich. Lastly, in the dendroid types, such as Amphipora ramosa,

Phill. sp., and Stachyodes verticillata, M'Coy, sp., the colony resembled that of the

ordinary dendroid Corals in being fixed at its base and in having no epitheca.

(j) The Surface.—The condition of the external surface in the Stromatoporoids

can be studied only in specimens in a condition of very good preservation. In some

essential respects the surface of any concentric lamina, at any depth, doubtless

represents the condition of the exterior ; since each lamina in turn formed for a time

the free surface. We are, however, hardly justified in assuming that this is entirely

or invariably the case. The most remarkable phenomenon in this connection is

the occasional development, in certain specimens, over a part or the whole of the

surface, of a thin, apparently structureless, calcareous membrane, largely or wholly

imperforate. A somewhat similar phenomenon, though probably one of a totally

different significance, is occasionally observed in certain of the Favositidce (e.g. F.

tiiberosa, Rom.). Various Stromatoporoids show this curious phenomenon. Thus

it occurs commonly in various encrusting types from the Devonian Rocks (Plate II,

fig. 14), such as some of those which Goldfuss included under the name of Stroma-

topora polymorpha (' Petref. Germ.,' PI. LXIV, fig. 8, d). It is seen in the Stromato-

porella (?) nulliporoides, Nich., of the Devonian of North America, and apparently

also in the similar or identical " Coenostroma" incrustans, Hall and Whitfield (Plate

III, fig. 6). The same thing is seen in Stromatoporella gramdata, Nich., from the

Devonian of Canada, well-preserved specimens of which often show over parts of

the surface a thin calcareous membrane, pierced at intervals by minute elevated

openings (Plate IV, fig. 6). Similar phenomena are observable, not uncommonly,
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in specimens of Idiostroma and of Stachyodes verticillata, M'Coy (Plate VIII, fig.

12). The form, however, which displays this membrane most completely is the

singular Amphipora ramosa, Phill. (Plate IX, fig. 1), in which many examples have

the surface entirely covered with an apparently imperforate calcareous envelope.

In this case, however, it can be shown, that underneath this membrane, between it

and the true surface, are developed numerous comparatively large-sized lenticular

vesicles. I am disposed to regard these marginal vesicles as corresponding to the

" ampullae " which have been shown by Professor Moseley to contain the gono-

phores in the recent Stylasterids. If this view be accepted, it seems probable that

the development of the calcareous pellicle above alluded to, in all those Stromato-

poroids in which it occurs, is connected with the formation of the reproductive

zooids. I shall, however, have occasion to refer to this point again.

In all the species of Actinostroma, such as A. clathratum, the surface (Plate II,

fig. 11) is studded, in well-preserved examples, with numerous minute projecting

tubercles, which are simply the upper ends of the radial pillars, and represent the

small spines in Eydractinia. I have never succeeded in detecting any apertures in

these tubercles, but it is possible that such exist.

In the nearly allied genus Clathrodictyon, Nich. and Mur., either the surface is

covered with tubercles similar to those of Actinostroma (Plate II, fig. 12), or the

tubercles have coalesced with one another to form vermiculate ridges (Plate II,

fig. 13).

In the genus Labechia, E. and H., the upper ends of the radial pillars project

above the surface as prominent tubercles (Plate III, fig. 12), much in the same way

as in Actinostroma,, except that, owing to the stoutness of the pillars, the tubercles

are much more pronounced. The tubercles may be quite separate, or they may be

partially confluent, so as to form sinuous rows (Plate III, fig. 13), these variations

occurring in individuals of the same species (e.g. L. conferta, Lonsd.). In some

species, however, as in L. serotina, n. sp. (Fig. 4), and L. alveolaris, n. sp., the

tubercles coalesce so as to form a sort of labyrinthine pattern, after the fashion of

the corallites in the genus Halysites. Whether the tubercles in Labechia are

perforated or solid, is a point very difficult to determine positively. In some forms,

such as L. seroti?ia, they certainly would seem to be solid. In others, such as L.

conferta, Lonsd., they sometimes have all the appearance of being solid, while at

other times they show distinct round pits at their summits (Plate III, fig. 14) ;

but it is quite possible that this latter phenomenon may be simply the result of

weathering.

In a large number of Stromatoporoids the surface normally shows larger or

smaller conical eminences, which may be distinguished from the granules and

tubercles formed by the upper ends of the radial pillars under the name of

" mamelons " or " monticules " (the " Warzen " and " Hocker " of German writers).
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These are well seen in such types as Stromatopora concentrica, Gold., var. colliculata
y

Nich. (Plate III, fig. 5), and Actinostromaverrucosum, Goldf., sp. ; but they occur

in various types of diverse affinities. Sometimes these monticules are small and

pointed, sometimes they are large and blunt, and sometimes they coalesce into

ridges. In some cases they do not appear to be perforated at their summits, and

they seem to have no special connection with the astrorhizas. In many cases,

however, each monticule corresponds with the centre of an astrorhizal system ; and

in such cases each is perforated at its summit by one or more comparatively large

apertures (Plate III, figs. 4 and 6). These apertures at the summits of the

monticules are what have been regarded as " oscula " by those who, like myself at

one time, have upheld the reference of the Stromatoporoids to the Sponges. The

possession of perforated monticules is a phenomenon which is specially charac-

teristic of such Stromatoporoids as have astrorhizas in regularly superposed groups ;

each vertical series having a central canal, from which the astrorhizas of successive

laminas spring, and which ultimately opens on the surface (Fig. 7). Prof. Ferd.

Roemer, as formerly pointed out, has endeavoured to explain away the existence

of any such openings, as being merely formed by the inclusion in the growing

Stromatoporoid of the tubes of Spirorbis ; but I have often seen surface-openings

produced in this way, and they are entirely different to those now in question.

The latter can be shown conclusively, by means of thin sections, to belong to the

Stromatoporoid in which they are found, and to be formed in the way I have above

described ; this conclusion being the one which we should have been otherwise led

to draw from the great regularity with which these monticules and their openings

are disposed in many types. There are, in fact, certain species in which the

skeleton may be said to be built up of a series of cylinders, each terminating on the

surface by a perforated prominence, and being traversed longitudinally by a median

canal from which the astrorhizas are given off. It is, however, to be noted that

there are, on the other hand, certain types having well developed astrorhizae

arranged in more or less regular vertical rows, but not having the surface

covered with monticules corresponding with the centres of the astrorhizaa. This

condition of things occurs, for example, in Stromatopora typica, Rosen.

In a great many Stromatoporoids it is not possible to recognise with any

distinctness any definite superficial apertures which might have served for the

emission of zooids. In a large number of cases this is probably only due to the

fact that when these openings are filled with the matrix it becomes difficult or

impossible, owing to their minute size, to detect their presence at all, except in

specimens preserved in quite exceptional perfection. In other cases, as in young

examples of Labechia conferta, Lonsd. (Plate III, fig. 10), the apparent absence of

surface-perforations seems to be due to a real want of any apertures, the zooids having

been given off from the surface-investment of the coenosarc. In weathered examples
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of the genus Actinostroma (such as A. clathratum), it is often possible to recognise

the angular meshes formed by the inosculating horizontal " arms " given out by the

radial pillars, and we have seen that these meshes in all probability represent the

zooidal apertures.

On the other hand, in all the typical species of the genus Stromatopora, Goldf.,

well-preserved examples exhibit the rounded, oval, or vermiculate apertures of the

zooidal tubes. In many of such forms, therefore, the general aspect of the surface

is exceedingly like that of an Alveolites or Pachypora, except that the zooidal

openings are mostly smaller than they are in the Corals just alluded to. Precisely

similar apertures are seen on the surface of the species of Idiostroma (PI. IX, fig.

9), Stachyodes, Barg. (PI. VIII, fig. 12), and certain examples of Amphipora

ramosa, Phill., sp. In the genus Stromatoporella, the surface in well-preserved

examples exhibits rounded tubercles, which are perforated at their summits by round

apertures which can hardly be anything else than the openings of the zooidal tubes.

These are well seen in specimens of Stromatoporella granulata, Nich. (PI. I, fig.

14), and S. (Diapora) laminata, Barg. (PI. X, fig. 4).

The conspicuous round apertures which are seen on the surface of specimens of

Caunopora, Phill., cannot be considered apart from the question of the walled

tubes to which they belong—a question which will be fully dealt with at a later

period.

Lastly, the surface of many Stromatoporoids exhibits the astrorhizee and their

canals. These, when present, vary much in size, but it is unnecessary to say more

about their characters here. As has been already seen, they are often apparently

entirely absent in certain species, even when present in closely allied types. This,

however, cannot be considered as surprising, when it is remembered that the corre-

sponding coenosarcal canals of Hydractinia, though so characteristic of many

species, are said to be wanting in certain forms of the genus.

(Jc) The Reproductive Organs.—As regards most of the Stromatoporoids, the

process of reproduction is wholly unknown. Accepting, however, the relationship

of the Stromatoporoids to the Hydrocorallince, it would be naturally expected that

the reproductive zooids should have been lodged in special cavities within the

skeleton, such as have been described by Professor Moseley in the case of the

Stylasteridce, under the name of " ampullse." As a matter of fact, structures

which do appear to be of the nature of " ampullae," are to be recognised in certain

of the Stromatoporoids. Thus, as has already been alluded to, many examples of

Amphipora ramosa, Phill., possess a series of large-sized lenticular vesicles, which

form a sort of marginal zone to the cylindrical ccenosteum, and which are covered

over by a thin calcareous membrane (PI. IX, figs. 2 and 3). Many examples of this

species are, however, wholly destitute of these " marginal vesicles " and of the

membrane which encloses these (PI. IX, fig. 4). From their form and position, as
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will as from their only occasional development, it seems a not unreasonable con-

jecture that these " marginal vesicles" gave lodgment to the reproductive zooids,

and that they are, therefore, of the nature of " ampullae."

In the Devonian Rocks of Devonshire, and also, more abundantly, in the same

deposits in the Paffrath district, I have found a Stromatoporoid, which I think to

be probably identical with the Stromatopora (Tragos) capitataoi Goldfuss. As the

ccenosteum of this form is traversed by irregular tabulate tubes of a much larger

size than the ordinary zooidal tubes, it should probably be referred to the genus

Idiostroma, Winch., and should stand as /. capitatum, Goldf., sp. Scattered

through the tissues in this species, in a large number of specimens, are vesicles

Fig. 8.

Fig. 8.—A. Vertical section of Idiostroma capitatum, Goldf. (?), from the Devonian Eocks of Hebborn

(Paffrath district), enlarged twelve times; u. Tangential section, similarly enlarged; a a. Supposed

" ampullae ;" c c. Large tabulate tubes ; t t. The ordinary zooidal tubes.

(Fig. 8) of a lenticular, oval, spherical, or elongated shape, which are bounded

principally by the general skeletal tissue, and commonly have no proper wall of

their own. These are mostly about 1 mm. in diameter, less or more; and they

are occasionally crossed by one or more calcareous partitions or tabulae. Some-

times they appear to be appended to the sides of the large tabulate canals which

traverse the skeleton in this type ; but at other times they seem to have no con-

nection with these. They occur, as might be expected, at all depths below the

surface, since the species is one which grows by the formation of successively

superimposed laminae, and each successive layer constitutes therefore in its turn

the actual surface.

I have not recognised these curious structures with any certainty, or in any

conspicuous form, in any other Stromatoporoid except the one just mentioned

;

but it is quite possible that they will be found in others if carefully looked for.

In the particular type above alluded to, thin sections prove conclusively that these

vesicles are really parts of the organism in which they are found, and are not
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adventitious or imbedded structures of any kind. It is necessarily impossible to

speak with certainty as to their nature ; but the most probable hypothesis seems

to be that which would regard them as having lodged the reproductive zooids, and

as corresponding with the " ampullge " of the Stylasteridce and of Millepora

Murrayi, Quelch. It may, further, be conjectured, with some probability, that the

axial tubes of the cylindrical types of Idiostroma (PL IX, figs. 6, 7, 8), as

also of Stachyodes (PI. VIII, fig. 10), with their lateral tabulate offshoots, were

connected with the development of the reproductive zooids.

III. SYSTEMATIC POSITION AND AFFINITIES.

The Stromatoporoids have been referred by different naturalists to very dif-

ferent groups in the animal kingdom, but most generally to one or other of the

four divisions of the Sponges, to the Foraminifera, the Corals, or the Hydrozoa. We
may, therefore, speaking roughly, say that they have been generally regarded either

as Rhizopods or Coelenterates. The former view is the one which, with some

reservations, I have myself held, being influenced in so doing principally by the

fact that no observer had succeeded in demonstrating in any Stromatoporoid (ex-

cluding the problematical forms grouped under Gaunopora, Phill.) the existence of

any tubes or cells which might have been supposed to have served for the lodg-

ment of the zooids of a Ccelenterate colony. My own researches, however, have

now led me to recognise the presence of such unquestionable zooidal tubes (as pre-

viously described) in various typical Stromatoporoids, and I am therefore, now able

to frankly accept the views of Carter, Lindstrom, Steinmann, Zittel, Bargatzky,

and other well-known observers, as to their Ccelenterate affinities. I am also quite

satisfied that the Stromatoporoids belong to the Hydrozoa and not to the Actinozoa,

and that they have relationships with both Hydractinia on the one hand and Mille-

pora on the other hand, though I regard them as quite distinct from either of these

genera, and as forming a special group of the Hydrozoa, for which the name of

Stromatoporoidea, originally proposed by Dr. Murie and myself, may be retained.

In the presence of the large body of evidence which we now have as to the

minute structure of the Stromatoporoids, it does not appear to me to be necessary

here to discuss in detail the reasons which induced different investigators to refer

the Stromatoporoids to the Foraminifera,1 the Sponges, or the Corals. I shall,

1 From one point of view, the system of minute tubuli which I have been able to show to exist

within the skeletal tissue of many Stromatoporoids might, no doubt, be accepted as evidence of Foram-

iniferal affinities. The value of such evidence is, however, destroyed by the still closer resemblance

of the tubuli in question to the minute canaliculi of the skeleton in various of the Hydrocorallines (e.g.

Distichopora and Allopora).
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therefore, merely deal briefly with the evidence bearing upon their reference to the

Hydrozoa, and upon the position in that class which ought to be assigned to them.

The first observer who seems to have suspected the relationship between the

Stromatoporoids and the Hydrozoa was Dr. Lindstrom, who pointed out that

Labechia, E. and H., previously regarded as a "Tabulate" Coral, possessed a

skeleton in many respects very similar to that of Hydractinia, Van Beneden (' Ofvers.

af Kongl. Vetenskaps-Akad. Forh.,' No. 4, 1873, and ' Ann. and Mag. Nat. Hist.,'

July, 1876). The next observer who took up this subject was Mr. Carter, who

published a series of most valuable papers on the structure of the skeleton of the

Rydractiniidce (' Ann. and Mag. Nat. Hist.,' 1877 and 1878), and who maintained

that the Stromatoporoids were Hydrozoa and related to Hydractinia and also to

Millepora. In 1878 also, Dr. Steinmann published his admirable memoir ' Ueber

fossile Hydrozoen' (' Palaeontographica,' n. F., v. 3 (xxv), p. 101), in which he

not only referred Stromatopora itself to the Hydrozoa, but greatly increased our

knowledge of various related types. The views advocated by the observers just

mentioned have been since adopted by Zittel (' Handbuch der Palaeontologie '),

Roemer (' Lethasa Palgeozoica'), Bargatzky (' Die Stromatoporen des rheinischen

Devons '), and other competent authorities, and may be regarded as now almost

universally accepted. This general acceptance of the reference of the Stromato-

poroids to the Hydrozoa is, perhaps, the more remarkable, when it is considered,

as before pointed out, that no demonstration had been effected of proper zooidal

tubes in any of the normal Stromatoporoids. At the present time, therefore, when

such tubes can be shown to exist in many forms, there can be little hesitation in

admitting the Stromatoporoids to a place in the class of the Hydrozoa, though

there may be some difference of opinion as to the precise position in this class which

they ought to occupy.

In order to determine this last point, if only approximately, it will be necessary

to consider more particularly the structure of the skeleton in the two recent

genera of Hydrozoa which are most nearly related to the Stromatoporoids, viz.

Hydractinia and Millepora.

Hydractinia echinata, Flem., the most readily obtainable type of the genus

Hydractinia,iorms thin horny crusts, which grow upon the exterior of various Gaster-

opodous shells, but apparently only upon those which are tenanted by Hermit Crabs.

In its earliest condition, the skeleton consists of a delicate chitinous pellicle, growing

upon some shell, by the maceration of which in weak acid it can be readily obtained

for examination. In this stage it consists of numerous nodal points, the so-called

" horn-cells " of Carter, united by radiating horizontal processes, or fibres, which

coalesce to form an irregular cribriform membrane, for which we may employ Mr.

Carter's name of the " basal lamina " (Plate VI, fig. 2). According to Mr. Carter's

researches, the " horn-cells " appear first in the substance of the shell as separate
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cells, which generate round themselves concentric layers of chitine. In their

nature the horn-cells are the primitive " radial pillars," into which they become

ultimately converted in old colonies, while the horizontal clathrate fibres represent

the first concentric lamina. The interstices of the creeping network are occupied

by the ccenosarc, from which the polymorphic zooids are given forth. Superiorly,

the " horn-cells " project upwards as short tubercles, interspersed at intervals with

larger serrated spines. Moreover, the primitive lamina may show shallow branch-

ing grooves or gutters, the " astrorhizal grooves," which lodged corresponding

stolons of the ccenosarc.

If the colony continues to grow, the " horn-cells," or " radial pillars," grow

upwards, and when they attain a certain height, throw out irregular horizontal

processes or " arms," by the union of which a second cribriform horizontal

" lamina " is produced. By a repetition of this process, the colony may at last

assume a considerable thickness ; but, as a rule, it is only in the neighbourhood of

the mouth of the invested shell, where the polypites are most abundantly supplied

with food, that more than two or three successive lamina? are produced. In the

immediate vicinity of the mouth of the invested shell the colony may grow to a

thickness of one line or more, partly by the addition of fresh concentric laminae,

and partly by a simultaneously effected absorbtion of the shell on which it grows.

This gradual absorbtion of the invested shell goes on over the whole surface, but

much more actively near the mouth of the shell than elsewhere ; and hence in old

colonies of Hydractinia echinata one often finds the calcareous substance of the

shell largely, or in parts wholly, replaced by the horny fibres of the investing crust,

the shell being also lined internally by a smooth horny layer.

It is to be remembered that this kind of transformation of the shell of a Gastero-

podous Mollusc, though commonly the result of the growth of a colony of

Hydractinia, is also well known to be occasionally produced by investing parasites

of quite a different nature. Thus, a similar change is not uncommonly effected by

Suberites domuncula, Nardo ; the Sponge in this case further resembling the colony

of Hydractinia in the fact that it invariably, so far as I have seen, grows upon a

shell which is tenanted by a Hermit- Crab. The same phenomenon is also some-

times the result of the growth of certain of the Polyzoa. Thus, colonies of

Cellepora edax, Busk, one of the Crag Polyzoa, produce a similar transformation of

the Gasteropodous shell upon which they grow.

I may note, in passing, that, though I have often specially investigated the

point, I have never observed any case in which there are indications of a similar

transformation of an invested shell or coral as produced by colonies of Labechia

or of any other Stromatoporoid. On the contrary, the invested body seems always

—as shown by thin sections—to retain its original form and its original surface

unchanged, the investing Stromatoporoid simply growing upon its exterior.
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In order to satisfactorily compare the skeleton of Ili/dractlnla cchlnata with

that of a Stromatoporoid, it is best to take the thickened portion of an old colony

of IIydractinia, where it surrounds the mouth of the invested shell. In this region

the shell itself has usually been absorbed, so that decalcification is not needful,

and it is easy to make thin sections, both in a vertical and a tangential direction.

On looking at the surface (PI. VI, figs. 3, 3, a) we see that it is studded with nume-

rous small projecting tubercles, which represent the free upper ends of the

" radial pillars." Intermixed with these are numerous larger serrated "spines"

(PI. VI, fig. 6), which are apparently formed by the upward growth of a number

of the radial pillars, and by the coalescence of the free ends of these into a loose

reticulation. Between the bases of the tubercles and spines may be seen minute

circular apertures, which either give exit to polypites, or which serve for the

passage of stolons which place the superficial layer of the coenosarc in connection

with the deeper layers of the same. The surface also exhibits the shallow, irre-

gular astrorhizal grooves. The surface-lamina is, therefore, in the main, only a

repetition of the " basal lamina," as also of all the laminee intervening between the

first and the last-formed layer. The principal difference is only that the " astro-

rhizal" grooves have the form of shallow open gutters on the surface of the last-

formed lamina, whereas they are necessarily in all the other lamina3 more or less

completely roofed over, and converted into canals by the growth of each new layer

in turn.

Vertical sections of the thickened colony (PI. VI, fig. 5) show that it is com-

posed of numerous parallel chitinous rods, which are perpendicular to the surface

and to the invested base, and which are united at intervals by horizontal horny

fibres. The vertical rods are the " radial pillars," produced by the upward growth of

the primitive horn-cells ; the connecting fibres are the horizontal " arms," which the

pillars give out at intervals ; and the spaces between these are filled with the coeno-

sarc, and represent " interlaminar spaces." In tangential sections (PI. VI, fig. 1)

we see the cut ends of the transversely-divided radial pillars, in the form of round

horny nodes, which are united by the irregular radiating arms which they give out

at intervals. Many of the radial pillars run continuously from the basal lamina

to the surface, where their free ends project as tubercles or spines ; but others do

not seem to be continued through more than two or three successive laminee.

Moreover, each lamina, in turn, may give rise to short ascending tubercles or

spines, which simply project into the interlaminar space, but do not reach the next

lamina above.

Upon the whole, it must be admitted that there is a remarkable similarity

between the minute structure of the chitinous skeleton of Hydractlnia echinata and

that of the large calcareous coenosteum of certain of the Stromatoporoids, more

particularly of the genera Actinostroma, Nich., and Labechia, E. and H.
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A similar resemblance, though not so striking, may be found if we take one

of those Hydractinice which produce a calcareous ccenosteum. The only one

of these which I have been able to examine by means of thin sections is the

Hydractinia circumvestiens 1 of the Red Crag and Coralline Crag of Suffolk. In

this interesting species the skeleton is calcareous, and forms crusts of considerable

thickness growing upon species of Trophon or other Gasteropodous shells. Viewed

in thin sections by transmitted light, the skeleton appears to be composed of irre-

gular calcareous grains closely fitted together (Plate VI, fig. 13) ; but I am not

able to say whether or not this is the result of secondary alteration. A rough ver-

tical fracture (Plate VI, fig. 7) shows that the skeleton is traversed by numerous

irregular vermiculate tubules, which are approximately vertical, and run parallel to

one another at little distances. These vertical tubules are interrupted at intervals

by irregular chamberlets, placed in roughly horizontal lines, so as to give rise to

imperfect " interlaminar spaces," and to confer upon the skeleton an indistinct

lamination. The vertical tubules appear to have lodged the polypites, or to have

given passage to stolons of the ccenosarc, and they either terminate in the

chamberlets above mentioned (which at one time formed successively the surface

of the colony), or they terminate above in minute round apertures on the free

surface (Plate VI, figs. 8, 9, and 10). Thin vertical sections (Plate VI, fig, 11)

show much the same phenomena as rough fractures ; but the skeleton is now seen

to be traversed at intervals by a series of vertical " radial pillars " of compara-

tively large size, and of a more or less open and cribriform texture in their central

axes. These large pillars are also recognisable in tangential sections (Plate

VI, fig. 12), and they terminate on the surface in prominent round tubercles,

which, in some instances at any rate, seem to be furnished with distinct central

perforations (Plate VI, figs. 9 and 10). In addition to these large and seemingly

hollow pillars, the surface shows numerous small imperforate tubercles, together

with well-developed branching astrorhizal grooves (Plate VI, figs. 9 and 10).

From the above sketch of the structure of the skeleton in Hydractinia echinata,

Flem., and H. circumvestiens, Wood, it will be seen that these types exhibit

marked points of likeness to certain forms of the Stromatoporoids, with, at the

same time, equally marked points of dissimilarity. It will also be seen that so far

as H. echinata, Flem., is concerned, it is only with a particular section of the

Stromatoporoids that the likeness is at all very conspicuous. The section to

which I refer is that comprising the genera Actinostroma and Clathrodictyon, and

their allies—what may be called the section of the " Hydractinioid " Stromatopo-

1 Hydractinia circumvestiens was described by Searles Wood under the name of Alcyonidium circum-

vestiens (" Catalogue of Zoophytes from the Crag," 'Ann. and Mag. Nat. Hist.,' ser. i, vol. xiii, 1844).

I should be disposed to think that it is really identical with the form described at a later date by Dr.

Alltnan, under the name of H. plioccena (' Geol. Mag.,' 1872, p. 337) ; but I have not had the

opportunity of examining the latter.
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roids. The structure of the skeleton of these, with its " radial pillars " and their

interlacing "arms," is certainly very similar to that of Ilydractiiiia. On the other

hand, these types differ from Hydractinia in the constantly calcareous constitution

of the skeleton, in its massive construction, and in the fact that tho organism was

certainly for the most part not of an " encrusting " habit of growth. The resem-

blance between the Labechiidce and Hydractinia echinata does not appear to me to

be nearly so close as it is in the case of the Actinostromidaa. At the same time,

it must be admitted that the general structure of Labechia and its allies is of the

" Hydractinioid " type.

So far as Hydractinia circumvestiens is concerned, there are the special pecu-

liarities that well-marked zooidal tubes are present ; that the interlaminar spaces

are reduced to rows of irregular chamberlets, and that certain of the radial pillars

appear to open upon summit-apertures. Upon the whole, therefore, the Stromato-

poroids which most nearly resemble H. circumvestiens are the true Stromatoporai,

and not the Actinostromata.

The genus Stromatopora, Goldfuss, and the forms allied to this are, however,

more nearly related to Millepora, Lam., than to the Hydractinia^. This will be

evident from the following brief account of the minute structure of the skeleton in

Millepora, though on this point I need say little, as the coenosteum of this

genus has been fully described by Professor Moseley (' Report on the Scientific

Results of the Voyage of H.M.S. " Challenger," vol. ii, 1881). In connection with

the present inquiry I have prepared a tolerably large number of thin sections of

various species of Millepora for comparison with corresponding sections of the

Stromatoporoids, but I have nothing of importance to add to Professor Moseley's

description. The skeleton of Millepora, as regards its main mass, is essentially

composed of a complex network of anastomosing calcareous fibres, so disposed as to

give rise to a correspondingly complex network of anastomosing and tortuous canals

(Fig. 9, c c). In the living condition, this canal-system (Plate IV, fig. 5) is filled

with anastomosing stolons of the coenosarc. According to Professor Moseley,

" the canals form regular branching systems, with main trunks which give off

numerous branches, from which arise secondary branches, and from these again

smaller ramifications. The whole canal-system is connected together by a freely

anastomosing meshwork of smaller vessels, and communicates freely by numerous

offsets with the cavities of the pores."

The general spongy skeleton, constituted as above described, is traversed at

intervals by the vertical tubes in which the zooids were contained. These are in

two series, differing slightly in size according as they contained " gastrozooids " or

" dactylozooids." The " gastropores " and " dactylopores" may be irregularly

distributed, or the dactylopores may be arranged in more or less definite systems

round the gastropores. Whatever may be the nature of the zooids contained in

10
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them, the tubes are intersected by distinct tabulse (Fig. 9, b), and the skeleton itself

shows a more or less conspicuous composition out of thin concentric laminas, only

the thin surface-layer being at any given moment actually alive. Lastly, Mr.

Quelch has recently described the reproductive organs of a new species of Mille-

Fig. 9.
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Fig. 9.—Thin sections of Millepora, sp., enlarged about thirty-five times. A. Tangential section.

B. Vertical section, g g. Gastropores ; d d. Dactylopores ; c c. Crenosarcal canals.

pora (M. Murrayi), as having the form of circular cavities or " ampullse," contained

within the reticulated spongy skeleton, and covered superficially by a thin porous

layer which is often broken away (' Nature,' October 2nd, 1884). In the other

species of Millepora the reproductive organs have not hitherto been detected; but the

above discovery is sufficient to confirm the relationship between the Milleporidce

and the Stylasteridce, which had been previously established by the researches of

Professor Moseley.

It will be seen from the above brief description of the structure of the skeleton

in Millepora, that there is a considerable resemblance between it and the skeleton

of certain of the Stromatoporoids. This is most conspicuously exhibited when we

compare with Millepora the forms which constitute the genus Stromatopora,

Goldfuss. Thus, in the typical Stromatoporce, such as S. concentrica, Goldf. (Plate

XI, figs. 16 and 18), or S. typica, Rosen. (Plate V, figs. 14 and 15), or 8. Hiipschii,

Barg., sp. (Fig. 6), the skeleton is composed of a trabecular calcareous network,

traversed by vertical zooidal tubes, which are placed in communication by means

of numerous ramifying coenosarcal canals. Moreover, the zooidal tubes are provided

with transverse "tabulae" as they are in Millepora. The principal distinctions, in

fact, between the skeleton of such types and that of Millepora are that the zooidal

tubes of the former are not, as a rule at any rate, divided into two distinct series
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(" gastropores " and " dactylopores "j, while their skeleton-fibre has a peculiar

minutely porous structure. Moreover, in various forms of Stromatopora we can

demonstrate, more or less clearly, the existence of the " radial pillars," which

are such characteristic structures in the Stromatoporoids generally.

If, lastly, we turn to the group of the Stylasteridce, as exemplified by such a

type as Distichopora, Lam., we find, again, certain likenesses to the Stromatopo-

roids as well as certain marked differences. In Distichopora the zooidal tubes are

divisible, as they are in Mill&pora, into two distinct series (" gastropores " and

" dactylopores ") which occupy definite tracts of the coenosteum. The general

skeleton is composed of dense calcareous tissue, excavated in every direction by

branched and anastomosing, microscopic coenosarcal canals (Plate IV, fig. 4, and

Plate IX, fig. 5). Lastly, in the species I have examined, I find that the pore-tubes

are traversed by sparsely-developed, complete, transverse partitions or " tabulae,"

which seem, however, to be confined to the deeper portions of the zooidal tubes,

and to disappear as the surface is approached.

There are, unquestionably, strong points of resemblance between such a Stylas-

terid as Distichopora and such Stromatoporoids as Stachyodes, Barg. In this latter

genus (Plate VIII, figs. 9— 14), the cosnosteum is dendroid; there are zooidal

tubes, which open by definite apertures upon the surface (though only doubtfully

divisible into two distinct series) ; and the general tissue ofthe skeleton is traversed

by innumerable microscopic tubuli. The genus Stachyodes, however, is an aberrant

type, and with regard to the more normal Stromatoporoids we may in the mean-

while leave the Stylasterids comparatively out of view, as apparently further

removed from these ancient Hydrozoa than either the Hydractinio3 or the

Milleporce.

Upon the whole, therefore, it would appear that certain of the Stromatoporoids

(such as Actinostroma, Nich., and Labechia, E. and H.) have a skeleton in many

respects resembling that of the Hydractiniidce ; while others (such as Stromatopora,

Goldf.) possess hard structures which are more closely comparable with the ccenos-

teum of Millepora. As, however, these two groups of Stromatoporoids are linked

together by various intermediate forms {Clathrodictyon, StromatoporeUa, &c), and

as the natural series thus constituted possesses an aggregate of characters distinct

from those of either the Hydractiniidai or the Milleporidce, it would not accord

with the principles of sound classification to merge the former in either of the last-

named divisions of the Hydrozoa. I shall, therefore, retain the name of Stromato-

poroidea for the whole group of organisms now under consideration, regarding

them as a peculiar division of the Hydrozoa, with affinities to the Hydractiniidce on

the one side and to the Hydrocorallince on the other side. The propriety of thus

keeping the Stromatoporoids as a separate group is the more evident when it is

remembered that our knowledge of these singular organisms is necessarily derived
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from an examination of their hard parts alone. Could we examine them in the living

condition, it is not impossible that we should find that the differences which

separate them from either Hydractinia or Millepora are greater than those which

separate the animal of the former of these recent genera from that of the latter.

IV. SKETCH-CLASSIFICATION.

In the present state of our knowledge it is probably impossible to give any

classification of the Stromatoporoids which can claim to have a more than provi-

sional value. Many forms are still imperfectly known ; while others have been

described from their external characters only, and cannot, therefore, be at present

placed in any system of classification based upon the minute structure of the

skeleton. Considering, however, that we can never have any positive knowledge as

to the nature of the soft parts in the Stromatoporoids, it is clear that the founda-

tion of any sound classification must be sought for in the construction of the

skeleton, and all modern observers will admit that a satisfactory acquaintance with

this can only be acquired by the help of the microscope and through the medium

of properly prepared thin sections. When we have obtained a definite knowledge

of the minute structure of the skeleton, we can usually correlate this with certain

external characters, and it thus becomes possible to recognise many species of

Stromatoporoids by superficial peculiarities alone. Under the best of circum-

stances, however, there are always many specimens so badly preserved as regards

their superficial characters, that even a practised observer would fail to identify

them without the help of microscopic slides. Moreover, as has been already pointed

out, there are many specimens in which even the microscope ceases to be of much

service in their determination, owing to the fact that the internal structure of the

skeleton has been more or less altered during the process of fossilisation. Many
of the Stromatoporoids from the Wenlock Limestone of Gotland are in this condi-

tion, and this is occasionally the case with the specimens from the "Wenlock Lime-

stone of Britain. I find a similar change to have affected most of the Stromato-

poroids which have been collected by Mrs. Robert Gray from the Silurian Rocks

of the Girvan area, and which she has been good enough to confide to me for

examination. In other cases, again, a long series of specimens may be examined,

and perhaps not more than one or two examples will be found in which the internal

structure is satisfactorily preserved.

In view of the above-mentioned difficulties which attend the study of the

Stromatoporoids, and bearing in mind that there are yet various described types
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which have still to be examined by modern methods, the following classification

must be regarded as largely tentative, though I think it will bo found to indicate

the lines upon which any future classification must be based. Students of recent

forms may be inclined to consider the number of families proposed as out of all

proportion to the number of genera. It should be remembered in this connection,

however, that many more generic types almost certainly remain to be yet discovered,

and that the forms at present known are in all probability only the widely separ-

ated links of a great series of extinct Hydrozoa, of which our knowledge is at

present very imperfect. I shall subsequently discuss the characters of the families

and genera at some length ; but it may be as well, at the risk of some repetition,

to subjoin here a brief tabular view of the classification which I have ventured to

suggest.

Order—STROMATOPOROIDEA, Nidi, and Mur.

Hydroid Zoophytes producing a calcareous ccenosteum, which may be encrust-

ing or dendroid; but which is most commonly laminar or massive, with a basal

epitheca, and a comparatively small peduncle of attachment. Ccenosteum com-

posed essentially of two sets of elements, viz. : (1) hollow or solid calcareous rods,

or pillars, which are " radial" in position, or are vertical to the general surface;

and (2) hollow or solid calcareous fibres or plates, which are in the main rect-

angular to the preceding, or "tangential" to the general surface, and which are

developed at more or less definite intervals, thus giving rise to a series of horizon-

tal " laminae." The radial pillars may be much modified, or even partially sup-

pressed as definite structures. Very generally the horizontal fibres are more or

less closely united with one another and with the radial pillars, and thus give rise

to a reticulated skeleton.

The skeleton-fibre may be apparently solid, but in other cases is minutely porous

or tubulated.

Definite zooidal tubes may be present or absent. When present, they are

usually " tabulate," and appear in general to be approximately similar to one another

in size and internal structure.

" Astrorhizal canals " may be present, or absent. [No account is taken of the

so-called " Caunoporce " in the above definition, as the nature of the fossils so named

will be dealt with separately.]
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Section A (" Hydractinioid " Group).

Fam. 1. ActtnostromiDjE, .ZV7c&.

Skeleton composed of distinct radial pillars which give off horizontal processes, these latter having a

radiating arrangement, and inosculating with one another in such a manner as to give rise to a

''rectilinear" meshwork. Radial pillars confined to the separate interlaminar spaces, or passing con-

tinuously through many successive laminae. Definite zooidal tubes are wanting, or are very imper-

fectly developed.

Genera.—Actinostroma, Rich. ; Clathrodictyon, Nich. and Mur. ; Stylodictyon, Nich. and Mur. (?).

Fam. 2. Labechiid^;, Nich.

Ccenosteum usually laminar or massive, with a basal epitheca; sometimes cylindrical. Skeleton

composed of curved or horizontal calcareous plates, arranged so as to constitute a stratified vesicular

tissue, but not giving rise to concentric " laminae." Radial pillars sometimes well developed and

"continuous," at other times rudimentary. Definite zooidal tubes not developed.

Genera.—Labechia, E. and H. ; JRosenella, Nich. ; Beatricea, Bill. (?) ; Dictyostroma, Nich. (?).

Section B (" Milleporoid " Group).

Fam. 3. Steomatopoeid^;, Nich.

Ccenosteum having the radial and horizontal elements so combined with one another as to give rise

to a more or less continuously reticulated skeleton. Skeleton-fibre minutely porous or tubulated.

Definite zooidal tubes furnished with " tabulae " are developed.

Genera.—Stromatopora, Goldf. ; Stromatoporella,W\c\i.; Parallelopora, Barg. (sub-genus?); Syringo-

stroma, Nich. (sub-genus?).

Fam. 4. Idiosteomid^:, Nich.

Ccenosteum usually cylindrical, often branched and dendroid, with a principal "axial tube,"

which is intersected by tabulae and gives off lateral tabulate branches. Definite zooidal tubes are

present. The general tissue of the skeleton is continuously reticulated, and the skeleton-fibre is

mostly porous or tubulated.

Genera.— Idiostroma, "Winch. ; Hermatostroma, Nich. Amphipora, Schulz ; Stachyodes, Barg.



GENUS ACTINOSTROMA. 75

V. FAMILIES AND GENERA OF THE STROMATOPOROIDS.

Fam. 1. Actinostromioe, Nich.

Skeleton composed of distinct " radial pillars," which give rise to concentrically

disposed "laminae," by the production at successive levels of horizontal processes

or " arms," which inosculate to form a " rectilinear " meshwork.

In this family I include those Stromatoporoids in which the coenosteum is

clearly composed of radial pillars and concentric laminae, the latter formed by the

anastomosis of radiating calcareous fibres, in such a manner as to give rise to a

loose network, the meshes of which are typically angular. The skeleton is not a

continuously reticulated one, and therefore in this family, unlike what occurs in the

Stromatoporidce, the radial pillars are always recognisable in tangential sections as

distinct from the horizontal processes to which they give rise. The skeleton-fibre

is not minutely porous, and the radial pillars are often hollow internally. Definite

zooidal tubes, as distinct from the angular meshes formed by the inosculating

horizontal processes, are not present. The surface is granulated or tuberculated

by the projecting upper ends of the radial pillars. Astrorhizae may be present or

absent. The form of the coenosteum is exceedingly variable, an epitheca being

sometimes present, sometimes absent.

Genus Actinostroma, Gen. ?wv.

(= Stromatopora, auctt.).

Radial pillars " continuous," i.e. passing continuously through a number of

laminae and interlaminar spaces. When the laminae are grouped into " latilaminae,''

as is not uncommonly the case, the radial pillars are continued from the under

surface of each latilamina to the upper surface. The horizontal processes or

" arms " are delicate, solid or hollow fibres, which are given off from the radial

pillars in whorls, at corresponding levels, and which unite to form an angular

meshwork. Astrorhizae may be present or absent.

Owing to the discovery that the original specimen of Stromatopora concentrica,

Goldf., possesses a continuously reticulate skeleton of the " Milleporoid " type, I

have been compelled to propose the new generic name of Actinostroma for those

widely-spread Stromatoporoids which had up till now been generally regarded as

referable to the genus Stromatopora, Goldf. The species, which has been generally
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identified as Stromatopora concentrica, Goldf., I shall name A. clathratum. It is

an abundant form in the Devonian formation of both Britain and Germany, but I

have not recognised its existence hitherto in the Devonian of North America. In

the Devonian formation there occur several other types, more or less closely related

Fig. 10.

C D 1

Fig. 10.—Minute structure of Aetinostroma intertextum, n. sp., from the Wenlock

Limestone, Benthall Edge. A and B. Tangential and vertical sections, enlarged

twelve times. C and D. Parts of the same, enlarged twenty-four times.

to A. clathratum. One of these is the form to which Goldfuss gave the name of

Ceriopora verrucosa, and which will now stand, therefore, as Aetinostroma verrucosum.

Another is the common Devonian species which Bargatzky described under the

name of Stromatopora astro'ites, Rosen ; the latter being really a true Stromato-

pora. I shall describe this later as Aetinostroma stellulatum. A third form, which,

like the preceding, is found in the Devonian deposits of both Britain and Germany,

is remarkable for the possession of two distinct series of radial pillars, one of large

size and the other small ; and I shall name this Aetinostroma bifarium. The only

Silurian species of the genus with which I am at present acquainted are the

singular A. {Stromatopora) Schmidtii, Rosen, and a new form (A. intertextum,

Fig. 10) from the Wenlock Limestone of Britain.

The essential character which distinguishes Aetinostroma from the genus

Clathrodictyon is the continuity of the radial pillars in the former. As no vertical

section can possibly be prepared, which shall run precisely along the axis of any

single radial pillar, or of any set of pillars, throughout its entire length, it is not pos-

sible to ascertain precisely the extent to which this continuity of the radial pillars

is carried. A single radial pillar may often be followed through ten, fifteen,

twenty, or more laminae and successive interlaminar spaces ; and I am of opinion
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that they really run continuously for considerably greater distances. In A. clath-

ratum, in which the coenosteum commonly grows in " latilaminae," the pillars seem

certainly to extend in general through the entire thickness of a latilamina. The

radial pillars are mostly, perhaps always, hollow, each being traversed by a minute

and apparently often nearly obliterated axial canal (PL I, figs. 10 and 13). This

phenomenon can only be recognised in tangential sections, and only in well-pre-

served specimens. On the free surface of the coenosteum, the pillars terminate in

blunt and apparently imperforate tubercles (PL II, fig. 11).

Tangential sections (PI. I, figs. 8, 10, 11) show the cut ends of the radial

pillars and the angular meshwork formed by the inosculation of the horizontal

connecting-processes ; the structure being of what has been called the " hexacti-

nellid type," from its superficial resemblance to the spicular network of some of

the Hexactinellid Sponges.

So far as my observations have extended, astrorhizae are present in the majority

of species belonging to the genus Actinostroma, including the type-species A.

clathratum (=8. concentrica, Barg.) in which their existence has been denied.

They vary, however, greatly in their development, and they are apparently occa-

sionally wanting. In at least one species of the genus (namely, that which Bar-

gatzky has erroneously identified with Stromatopora astroites, Rosen) they are

largely developed, and are arranged in successive superposed groups, connected by

vertical wall-less canals (PL IV, fig. 3, a).

The form of the coenosteum in the genus Actinostroma is usually massive or

laminar, and in the latter case an epitheca is almost always developed basally. In

the massive forms, however, the colony often grows in successive layers, of which

the first is attached to some foreign body.

Genus Clatheodictton, Nich. and Mur.

(' Journ. Linn. Soc.,' vol. xiv, p. 220, 1878.)

Coenosteum often of large size, usually expanded or laminar, with a concentri-

cally-wrinkled basal epitheca and a small base of attachment ; occasionally mas-

sive. The general structure of the skeleton is like that of Actinostroma, but the

radial pillars are incomplete, and are never "continuous." Astrorhizse are present.

The surface is minutely granular or vermiculate, without marked prominences or

" mamelons."

In certain of the types which may be placed under Clathrodictyon, such as C.

regulare, Rosen, the general structure of the skeleton is precisely that of Actino-

stroma, except that the radial pillars are confined strictly to the interlaminar

spaces in which they take their origin, and never pass continuously through suc-

11
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cessive laminse and interlarainar spaces. The result of this is to give to vertical

sections (PI. II, fig. 8, and PI. V, fig. 1) a singularly regular aspect, as formed of

rectangular spaces arranged in successive tiers one above the other. Tangential

sections (PI. V, fig. 2) show the cut ends of the short radial pillars, and in the

centre of these one may sometimes observe traces of the existence of a minute

central cavity. The last-formed pillars terminate superficially in minute, appa-

rently imperforate tubercles (PI. II, fig. 12).

In the more characteristic species of Clathrodictyon, including the type-species,

0. vesiculosum, Nich. and Mur., not only are the radial pillars incomplete, in the

sense that many of them simply project for a short distance into the interlaminar

space in which they are developed, but in many cases they cease to a greater or

less extent to exist as independent structures. Not only do the radial pillars

become very irregular, but the horizontal processes which form the concentric

laminae are equally irregular ; and the two sets of structures are so united together

as to give rise to a tissue of larger or smaller lenticular vesicles. Hence in vertical

Fig. 11.

Fig. 12.

Fig. 11.

—

Clathrodictyon cellulosum, Nich. and

Mur., Corniferous Limestone, Ontario. A.

Vertical section, b. Tangential section, en-

larged twelve times.

Fig. 12.— Clathrodictyon fastigiatum, Nich.,

Wenlock Limestone, Dormington. A. Tan-

gential section, b. Vertical section, enlarged

twelve times.
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sections (Figs. 11 and 12, and Plate V, figs. 1, 3, 5, G) the general aspect of the

structure resembles that of the vesicular tissue of a Gystiphyllum or the so-called

11 coenenchymal " tissue of such corals as Plasmopora or Fistulipora. Tangential

sections (Plate V, figs. 2, 4, 7) show a somewhat similar reticular structure,

sometimes vermiculate, and generally more or less clearly exhibiting the cut ends

of a number of the radial pillars.

Astrorhizae are generally present. The surface is either minutely granular, or

is covered with vermiculate ridges (Plate II, figs. 12 and 13) ; but there are no

conical elevations or " mamelons."

With the exception of G. cellulosum, Nich. and Mur., from the Corniferous Lime-

stone of Canada (Fig. 11), and of an undescribed form from the Devonian Limestones

of South Devon (from the collection of Mr. Champernowne), I am not acquainted

with any Devonian species of Clathrodictyon. On the other hand, the genus is largely

represented in the Upper Silurian rocks. The type-species is the C. vesiculosum,

Nich. and Mur., of the Clinton and Niagara formation of North America (Plate V,

fig. 5). A very nearly allied type is the C. variolare, Eosen, sp. (Plate V, fig. 6),

of the Wenlock Limestone of Esthonia and of Britain. Another very beautiful

species is C. striatellum, D'Orb. sp. (Plate V, figs. 3 and 4), which is characteristic

of the "Wenlock Limestone of Britain, but occurs also in the Ordovician Rocks of

Esthonia, whence it was described by Friedrich Schmidt under the name of Stroma-

topora mammillata. Other Wenlock species of the genus are G. regulare, Rosen, sp.

(Plate V, figs 1 and 2), and G. fastigiatum, n. sp. (Fig. 12).

Genus Stylodictyon, Nich. and Mur.

(< Journ. Linn. Soc.,' vol. xiv, p. 221, 1878).

Coenosteum massive, traversed by numerous closely-set circular vertical columns

of large size, which are formed by the upward bending of the concentric laminae,

and which terminate on the surface in small pointed eminences (Plate VII,

figs. 7, 8, 9). Each of these vertical columns is composed of a dense central axis

surrounded by a zone of thickened reticulated tissue. The intercolumnar spaces

(Plate VII, figs. 10 and 11) are occupied by the general tissue of the skeleton,

composed of concentric laminae and radial pillars, and much resembling the skeletal

tissue in the genus Clathrodictyon. The radial pillars are imperfectly developed,

not being " continuous," and commonly falling short of the lamina next above that

from which they take their origin. The concentric laminae are well developed,

being curved in each intercolumnar space, with their convexities downwards, and

bent upwards sharply as they join the " columns '' on both sides. The laminae

have further a kind of alternate arrangement in groups, those of one group being
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very close together, with few or no radial pillars in the interlaminar spaces ; while

those of the next group are further apart, and have their interlaminar spaces

crossed by short irregular pillars. Extremely well-developed astrorhizse are

present.

This genus was founded by Dr. Murie and myself (loc. cit.) for the singular

8. columnare (= Stromatopora Wortheni, Quenst.), first described by me from the

Devonian Rocks of North America (' Pal. of Ohio,' vol. ii, p. 253, Plate XXIV,
fig. 1). We included in the genus another form (viz. 8. retiforme, Nich. andMur.),

but this is in reality a species of Actinostroma, and is nearly related to A. verrucosum,

Goldf., sp. On the other hand, Stylodictyon columnare, Nich., is a very peculiar

type, and in the present state of our knowledge can hardly be referred to any other

genus. I am not, however, clear as to the position which the genus Stylodictyon

ought properly to occupy, as the characters of the type-species are in many respects

such as would give it an intermediate place between the Actinostromidce and the

Stromatoporidce. In vertical sections, the structure of the skeleton—apart from the

characteristic columns—conforms to that of the Actinostromidce, the concentric

laminge being very well developed, and the radial pillars not being obliterated. On
the other hand, tangential sections (Plate VII, fig. 10) do not show the cut ends of

the pillars, but rather show a reticulated tissue, similar to that of the Stromato-

poridce.

Various Stromatoporoids show an approach to the structure of Stylodictyon

columnare as regards the peculiar vertical columns which intersect the entire

coenosteum. Stromatopora consors, Quenst., is an example in point. Much more

extended researches are, however, necessary before it can be asserted that the

structure of the forms in question is really the same as in the present genus, or

before we can deal more precisely with the type-species, 8. columnare.

The columns of Stylodictyon may, perhaps, be compared with the large spines of

Hydractinia circumvestiens, S. V. Wood (Plate VI, figs. 11 and 12); but they

appear to be rendered quite solid centrally, by the complete obliteration of the

interlaminar spaces, and they do not, therefore, open by apertures on the surface.

Fam. 2, Labechiid^, Nich.

The coenosteum in this family is composed of large-sized calcareous vesicles,

which are usually lenticular in shape, but may be rectangular, and which are

arranged in superposed strata as regards either a basal plane or an axial tube.

The vesicles are traversed at intervals by " radial pillars " directed at right angles

to the plane of their strata ; or they carry the same structures in a rudimentary
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form upon their upper convex surfaces. The external surface usually exhibits

larger or smaller tubercles, representing the upper ends of the radial pillars. No

astrorhizaa are present. A basal epitheca is often present. No definitely circum-

scribed zooidal tubes appear to exist. The skeletal tissue is mostly apparently

compact or granular; but its minute structure has at present been imperfectly

investigated. [The radial pillars of Labechia conferta appear to have a peculiar

cribriform structure, apart from their possession of axial canals.]

It would be easy to give a satisfactory definition of this family, if we were to

include in it only the various species of Labechia, E. and H. It is, however,

impossible in the present state of our knowledge to frame a sufficient diagnosis of the

family, if we include in it, as we seemingly must do, not only the singular Rosenella

dentata, Rosen, sp., and its allies, but also the still more aberrant types included by

Billings under the name of Beatricea. As a merely provisional arrangement, we

may also place in this family the very incompletely known genus Dictyostroma,

Nich.

Genus Labechia, Edwards and Haime.

(' Polyp. Foss. des Terr. Paleoz.,' p. 279, 1851.)

The skeleton in this genus is laminar or massive, usually furnished with a

concentrically wrinkled basal epitheca (Plate III, fig. 7), and attached by a small

peduncle, and not genuinely encrusting, though often involving foreign bodies in

its growth. Very young examples (Plate III, figs. 9—11) consist of a flattened

circular basal epitheca supporting a single layer of blunt tubercles on the upper

surface. Adult examples have these tubercles developed into stout radial pillars,

which are continued through the thickness of the coenosteum without a break, and

terminate on the upper surface in blunt and apparently imperforate tubercles.

The radial pillars contain a distinct axial canal, but they would seem to be solid at

their apices. They run parallel to one another, and are united by curved or straight

calcareous plates which form a series of large-sized vesicles, filling up all the inter-

spaces between the pillars. Owing to the entirely irregular development of these

vesicles, the coenosteum shows no tendency to split concentrically, as is observed

in the normal Stromatoporoids, and there are no definite " concentric laminae."

The skeleton in the genus Labechia, B. and H., has in the main a resemblance

to that of Actinostroma, Nich., but it differs from this in the great size of the

radial pillars, and in the fact that the horizontal processes which are developed

from these appear to have the form of convex or flat plates, instead of mere fibres,

while they are produced with such irregularity as not to give rise to distinct

" laminas." The radial pillars are undoubtedly hollow, and contain an axial canal
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(Fig. 13), which may in some cases be even transversely partitioned (e.g. in L. serotina;

n. sp. Fig. 4). The axial canals are surrounded by denser tissue arranged in

Fig. 13.
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Fig. 13.—Sections of Labechia conferta, Lonsd., enlarged twelve times. Wenlock Limestone, Benthall,

A. Tangential section. B. Vertical section, j> p. Radial pillars, c c. Tabular connecting-processes.

concentric layers, but exhibiting distinct vacuities, and thus not strictly solid.

The superficial terminations of the pillars are for the most part apparently solid.

If , however, the tissue of the pillars be really cribriform, as there seems reason to

believe, then this apparent solidity may be only due to the fact that any superficial

pores are filled with the matrix. Sometimes the surface tubercles clearly show at

their summits a minute pit, representing the upper end of an axial canal (Plate III,

fig. 14), but no traces of such openings can be detected in other examples (Plate

III, fig. 15), and it is not impossible that the appearance of perforations may be

really the result of weathering.

Dr. Gustav Lindstrom and Professor Ferdinand Roemer have given descriptions

of the structure of Labechia, which differ in important respects from that given

above. The former of these distinguished observers has described the coenosteum of

Labechia as consisting in its earliest stages of growth " of a very thin circular

disc, with concentric lines of growth beneath, and having the superior surface

studded with blunt spines, which radiate from the centre, and also coalesce and

form continuous ridges During the course of growth the primitive disc of

Labechia is increased in thickness by the addition of successive thin strata, which

closely conform to the subjacent fundamental crust, being elevated where the

spines are situated. As these successive layers leave a small space between them

and are in themselves very thin, they give rise to a false appearance of tabulae"

(' Ann. and Mag. Nat. Hist.,' ser. 4, vol. xviii, p. 4, 1876). Prof. Ferd. Roemer

(' Lethaea Palseozoica,' p. 543, 1883) describes the skeleton of Labechia as consisting

wholly of very thin horizontal lamellse, which are superimposed one above the

other in a continuous series, all being in practically direct contact with one another,

and being bent into a system of close-set conical elevations, which in the last-

formed layer give rise to the surface-tubercles. According to this view there are
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in Ldbeehia no radial pillars, no interlaminar spaces, and, of necessity, none

of the vesicular tissue which I have described as filling all the spaces between the

radial pillars.

It is, however, quite beyond question that the skeleton of the English examples

of Ldbeehia conferta consists essentially of radial pillars and intervening vesicular

tissue, as above described. Some specimens of the same species which Dr. Lind-

strom was good enough to send me from the Wenlock Limestone of Gotland,

exhibited this structure quite as clearly as our British examples, and I was, there-

fore, at first much puzzled with the discrepancy between the phenomena observed

in these and the descriptions given by Lindstrom and Roemer. Professor Roemer

was, however, so kind as to send me a specimen and slide of the form which had

served as the basis of his description of the structure of Ldbeehia conferta, Lonsd.

,

and which, as coming from Gotland, may be supposed to agree with those that had

been under observation by Dr. Lindstrom ; and an examination of this explained

the discrepancy in question. The specimen, namely, apparently belonged to

Ldbeehia conferta, Lonsd., and, indeed, exhibited a very well-preserved surface

;

but the internal structure had been almost wholly destroyed by a process of

secondary crystallisation—a phenomenon which is not uncommonly observable in

other Stromatoporoids. Hence the radial pillars and intervening lenticular

vesicles, which are quite well preserved in certain of the Gotland specimens, had been

wholly obliterated, and the observable structure was simply that of a series of

undulated and closely superimposed layers, as described by Dr. Lindstrom and by

Professor Roemer. Recently, moreover, I have collected a number of examples of

Ldbeehia from the Upper Oesel Group (Ludlow formation) of Esthonia, which are

in a precisely similar condition of internal crystallisation, and show precisely similar

phenomena. Whether these examples are specifically identical with L. conferta,

Lonsd., or belong to a distinct species, is a matter for further investigation.

The type-species of the genus Labechia is the well-known L. conferta, Lonsd.,

of the Wenlock Limestone. Another very interesting type, which I shall subse-

quently describe under the name of L. alveolaris, occurs in the Wenlock Limestone

of Britain. In the Devonian Limestone of Devonshire occurs another highly

remarkable form, which will be described as L. serotina (Fig. 4). The genus has

not hitherto been detected in the Ordovician (Lower Silurian) Rocks of either

Britain or Europe. At least two species, however, occur in rocks of this age in

North America, viz. L. Canadensis, Nich. and Mur., of the Trenton Limestone

(Plate II, fig. 3), and L. Ohioensis, n. sp., from the Cincinnati group of Ohio

(Plate II, figs. 1 and 2). The former of these types was taken by Dr. Murie and

myself as probably representing the ill-defined genus Stromatocerium, Hall (' Pal.

N. Y.,' vol. i, p. 48), and we based upon a microscopic investigation of its structure

an amended definition of this genus (' Journ. Linn. Soc.,' vol. xiv, p. 222). Further
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investigation has, however, shown, as previously pointed out, that the specimens

which we had under examination were "reversed," the skeleton being replaced by

calcite. "When viewed from this aspect, it becomes at once evident that Stromato-

cerium canadense, Nich. and Mur., is really a Labechia. The genus Stromatocerium,

Hall, must therefore be in the meanwhile kept in retentis, until a sufficient inves-

tigation shall have been made into the minute structure of the original specimens

which Professor Hall had under his observation.

Genus Rosenella, gen. nov.

Ccenosteum laminar or massive, with a basal epitheca. Skeleton composed of

slightly curved or undulated calcareous plates, which are so combined as to give

rise to a series of comparatively large, elongated, lenticular vesicles, upon the convex

upper surfaces of which are carried numerous short and rudimentary radial pillars.

The radial pillars mostly fall short of the under surface of the lamina next above

that from which they spring, and therefore appear merely as conical tubercles on

the upper surfaces of the vesicular plates. Definite zooidal tubes are not developed

;

but the laminae are porous ; and when the laminse are very thick (as they sometimes

are) the pores become converted into vertical tubes, which doubtless lodged

zooids. Surface flat or undulated, covered with tubercles. Astrorhizse- not

developed.

As the type of this genus we may take a singular Stromatoporoid (R. macrocystis,

n. sp.) from the "Wenlock Limestone of Gotland, of which, through the kindness of

my friend Dr. George J. Hinde, I have been enabled to examine specimens. A
nearly allied type is the R. (Stromatopora) dentata, Rosen, of the Silurian Rocks of

Oesel ; and the form which the same author has described under the name of

Slromatopora Ungerni (" Die Natur der Stromatoporen," Taf. ix, figs. 5 and 6), should

also be placed here. I am, further, acquainted with two or three undescribed

forms of the genus. One of these is a large form from the Ordovician deposits of

Ayrshire, which Mrs. Robert Gray has been good enough to submit to me from her

unrivalled collection of the fossils of the Palasozoic Rocks of Ayrshire, and which,

though in bad preservation, seems to be properly referable to this genus.

The genus Rosenella is nearly related to Labechia, B. and H., on the one hand,

while it has certain striking relationships with Clathrodictyon, Nich. and Mur., on

the other hand. "With his usual acumen, Prof. Ferd. Roemer had recognised the

relationships of Stromatopora dentata, Rosen, with Labechia, to which genus he

had, indeed, transferred the species (' Leth. Pal.,' p. 543). As based upon the

type-form, R. macrocystis, n. sp., the genus Rosenella differs, however, from
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Labechia in the very rudimentary condition of the radial pillars, and also in the

correspondingly increased development of the vesicular laminse. In Labechia (Fig.

5), the coenosteum consists of strong, "continuous" radial pillars, separated and

united by curved vesicular plates which carry no tubercles. In Rosenella, on the

other hand, the coenosteum (Plate VII, fig. 12) consists wholly of curved vesicular

plates, which are not traversed by continuous radial pillars, but have the whole of

their upper surfaces covered with rudimentary pillars in the form of conical

tubercles. Tangential sections (Plate VII, fig. 13) show sometimes the cut edges

of the curved vesicular plates, sometimes the transversely divided tubercles which

spring from these plates, and sometimes the porous tissue of the plates themselves.

The type-species of the genus is remarkable for the large size of the elongated cells

which form the coenosteum, single vesicles being sometimes an inch or more in

length ; but in other species (e.g. R. dentata, Rosen) the vesicles are much smaller.

There are certain forms of the genus which show a singular transition between this

and Clathrodictyon ; but I shall be able to speak more definitely on this point

later on.

Genus Dictyostroma, Nich.

(' Palaeontology of Ohio,' vol. ii, p. 254, pi. xxiv, fig. 6, 1875.)

This genus was founded by me for the reception of a singular Stromatoporoid

(Dictyostroma undulatum) from the Niagara Limestone of North America. As I

unfortunately prepared at the time no thin sections of this form, and now possess

no examples of it, the genus cannot be regarded as being adequately defined or

satisfactorily established. The merely macroscopic characters of D. undulatum, so

far as they can be used as a guide, would seem to show that Dictyostroma, if on

further investigation it should prove to be a valid genus, is closely allied to Rosenella.

Possibly, if its minute structure were known, it might be found to embrace the

types which I have here referred to Rosenella, but on this point nothing certain

can be said at present.

The coenosteum in Dictyostroma consists of very thick, undulating, concentri-

cally-disposed calcareous laminee, which are separated from one another by intervals

of about their own width (about two thirds of a millimetre), and. which give off

from their upper surface strong, remote, pointed radial pillars, which appear to

reach the under surface of the lamina next above that from which they spring, but

do not become amalgamated with it. The broken edges of the laminae, when seen

in vertical fractures, exhibit minute rounded apertures, but the precise nature of

these could only be determined by means of thin sections.

12
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Genus Beatricea, Billings.

(' Geol. Survey of Canada, Report of Progress for 1856,' p. 343, 1857.)

Coenosteum in the form of cylindrical or angulated stems, which are nearly

straight, are unbranched, and may attain a great size. (Billings states that

specimens are sometimes over ten feet in length and more than a foot in diameter.)

In the centre of the coenosteum, running along its whole length, is a large axial

tube, crossed by strongly curved calcareous partitions, or tabulae, the remainder of

the skeleton being composed principally of lenticular calcareous vesicles, arranged

in concentric layers round the axial canal (Plate VIII, figs. 2 and 3). Well-pre-

served specimens exhibit radial pillars, resembling those of the Stromatoporoids

generally, which intersect the vesicular tissue of the skeleton, and are directed

outwards in a radiating manner from the axial tube towards the surface. No
zooidal tubes are certainly known to exist. The surface is ridged, or covered with

elevated and usually elongated projections or mamelons (Plate VIII, fig. 1). The

surface may be apparently imperforate, or may show minute rounded apertures of

different sizes (Plate VIII, fig, 8). There is no external calcareous membrane,

such as would correspond with the " epitheca" of a Rugose Coral.

The fossils for which Mr. Billings proposed the name of Beatricea are of a

most anomalous character, and have been assigned to very different positions in

the animal kingdom by different observers. Most generally they have been

regarded as aberrant types of the Rugose Corals, and have been placed in the

neighbourhood of the genus Gystiphyllum, a view which is borne out by the broad

features of their skeletal structure, but which is rendered untenable by a study of

the microscopic characters of the same. They have been referred by Professor

Winchell to the Stromatoporoids ; but I have not succeeded in finding any pub-

lished account of this view, or of the grounds upon which it was based. The most

recent opinion upon the subject of the affinities of Beatricea is that of Professor

Hyatt, who formerly referred the genus to the Cephalopoda, but who has been led

to the conclusion that it is properly to be placed among the Foraminifera (' Amer.

Assoc, for the Adv. of Sci.,' 1884).

My own studies upon Beatricea have been based in part upon specimens from

the Cincinnati Group of Kentucky, and partly upon a number of very interesting

examples which my friend Mr. Whiteaves, the accomplished palaeontologist to the

Geological Survey of Canada, was good enough to send me. These latter were

obtained from the Hudson-River formation of Anticosti and of Rabbit Island, Lake

Huron. The two species originally described by Mr. Billings, viz. B. nodulosa

and B. undulata, were both represented in the material which I have examined.
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One of the great difficulties connected with the study of Beatricea arises from

its apparently uniformly poor state of preservation. The skeletal tissue seems to

have been very delicate and apparently very readily dissolved ; hence the central

portions of the coenostenm are very commonly more or less largely replaced by

calcite, while larger or smaller tracts throughout the skeleton are either similarly

replaced, or are completely broken up. Moreover, even where the actual structure

of the skeleton has been retained, it seems to have undergone some secondary

change which has rendered its interpretation exceedingly difficult, certain parts of

all the sections which I have prepared always showing a cloudy and granular

aspect by which the minute details are hopelessly obscured.

The two conspicuous features in the skeleton of Beatricea, as displayed by

transverse or longitudinal sections of the cylindical coenosteum (PI. VIII, figs. 2

and 3), are the axial tube and the peripheral vesicular tissue. The axial tube is a

longitudinal canal, generally 5—6 mm. in diameter, running the entire length of

the cylindrical coenosteum. It has no definite walls, but is formed by the super-

position of a series of deeply convex vesicles of large size, the convexities of which

are all turned in one direction (PI. VIII, fig. 3). Whether the convexities of these

curved tabulae point to the distal or to the proximal end of the coenosteum I am
unable to say, but I incline to think that they point to the former.

The remainder of the skeleton is formed by a thick sheath of vesicular tissue,

formed of lenticular calcareous cells, arranged in successive concentric zones round

the axial canal, and having a general long diameter of from 1 to 3 mm., their con-

vexities being uniformly turned towards the exterior of the cylinder. The general

character of the vesicles, superficially at any rate, is very similar to that of the

cellular tissue of Cystiphijllum ; and, if we take the axial canal as representing a

central tabulate area, there would be considerable ground for regarding Beatricea

as an ally of the Cystiphylloid Corals.

The structure of the vesicles is, however, not so simple as might at first sight

appear. In all thin sections, in whatever direction they may be taken, the

interior of the vesicles is more or less extensively occupied by ill-defined granular

calcareous matter, which, beyond doubt, belongs to the skeleton of the fossil.

Sometimes the entire cavity of the vesicle is filled with this granular tissue, but

more often the vesicle is only lined with it, the lining being often confined to the

convex margin of the vesicle, the rest of the space being filled up with cal-

cite. That this granular tissue is properly part of the coenosteum, and not a mere

product of mineralisation, is shown by two facts. In the first place, in certain

specimens, towards the exterior of the cylinder, the walls of the vesicles disappear

to a larger or smaller extent, and then the granular matter which lined them forms

a series of concentric laminae, resembling the " laminae " of an ordinary Stromato-

poroid. In the second place, most specimens have this granular material in the
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interior of the vesicles so arranged as to leave a larger or smaller number of clear

lines which radiate from the convex outer margins of the vesicles towards their

shorter inner sides (Plate VIII, fig. 5). This is one of the points concerning

which one is unfortunately left in the dark owing to the imperfect preservation of

the specimens ; for out of a large series of sections, taken tangentially, transversely,

and longitudinally, I fail to find one in which this structure is so clearly shown as

to allow of a definite interpretation of its nature, though all show it more or less.

All that I can say is that it reminds one, to some extent, of the arrangement of

the rudimentary radial pillars on the surface of the vesicles of Bosenella macrocystis

(Plate VII, fig. 12).
x

The most characteristic structures of the Stromatoporoids, however, are the

" radial pillars," and I am now able to show that apparently similar structures

exist in Beatricea in a well-marked form. Here, again, we have the disappointing

fact that these structures, owing to the state of preservation of the specimens, are

not uniformly to be recognised. Even in specimens in which they are well shown

they are only to be found in portions of the coenosteum, having apparently dis-

appeared elsewhere ; or if they are present, the ordinary vesicular tissue is apt to

be wanting. In certain specimens, however, the vesicles and the radial pillars are

preserved in the same section (Plate VIII, fig. 4), in which case the pillars are seen

as strong, apparently hollow rods, which are directed outwards in a radiating

manner from the axial canal towards the circumference, and which are united to

one another by the vesicular tissue. In this case, therefore, the structure is essen-

tially the same as is observed in the genus Labechia, E. and H.

In another, very large specimen, for which I am indebted to Mr. Whiteaves,

the inner layers of vesicular tissue, in the vicinity of the axial canal, show no traces

of the radial pillars ; but these latter structures are very well preserved in the

peripheral zone of the coenosteum. Transverse or longitudinal sections of this

region of the skeleton show a general structure quite similar to what we might

expect in any Stromatoporoid. Such sections (Plate VIII, fig. 6) show a series of

strong radial pillars radiating from the central portion of the skeleton towards the

circumference, and united by well-marked concentric " laminae," which undulate

in conformity with the surface-elevations. Both the pillars and the laminae are

composed of granular matter, showing well-marked dark points. The ordinary

vesicles are present here and there among the pillars, and run parallel to the

laminae ; but they are mostly wanting, in which case the concentric laminae seem

to be formed out of the granular lining which is seen in all the vesicles. Tangen-

tial sections, taken close to the circumference (Plate VIII, fig. 7), also show

1 In one section of Beatricea nodulosa, Bill., I have noticed perpendicular calcareous septa

crossing the vesicles, but whether or not this has anything to do with the appearances described above

I am unable to say.
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appearances very similar to that of corresponding sections in an ordinary Stroma-

toporoid, sncli as any species of Glathrodictyon. Wo sec, namely, a number of

close-set, rounded or oval, granular masses, which represent the ends of the trans-

versely-divided radial pillars. These are also highly granular, and they are some-

times unquestionably hollow, though at other times they appear to be solid. The

section further shows curved tracts of dark granular matter, formed by the close

apposition oftheout ends of the pillars, and representing the points where the

plane of the section corresponds with the plane of one of the undulating concen-

tric lamina).

Lastly, the surface of this remarkable specimen (Plato VIII, fig. 8) exhibits

innumerable small rounded apertures, of which some are larger than the others, and

are arranged in irregular longitudinal lines, which have seemingly a tendency to

assume a spiral direction. The larger openings are, almost certainly, the apertures

of the hollow radial pillars, and possibly all are of this nature. I cannot be sine

however, that these openings are not the result of the removal of the outermost

layer of the skeleton. No traces of similar openings can be detected on the surface

of most specimens of the same species (B. nodulosa, Bill.), though their absence

may only be due to their bad state of preservation.

It need only be added that though the other species of Beatricea described by

Billings, viz. B. undulata, is distinguished from B. nodulosa by its external form,

its general structure is precisely the same. I have not, however, succeeded in

recognising definite radial pillars in B. undulata, though I do not doubt they

would be found were a sufficiently large series of specimens examined by means of

thin sections.

Upon the whole, the balance of evidence seems to me to be in favour of

regarding the genus Beatricea as an abnormal type of the Stromatoporoids. I do

not recognise any Foraminiferal affinities in it ; and there are various points in its

structure, as above described, which seem quite incompatible with its being a

Cystiphylloid Coral. On the other hand, it presents many of the features of the

Stromatoporoids. This is especially the case as regards its possession of " radial

pillars," and when these structures are combined with vesicles, the appearances

presented are hardly distinguishable from what is observable in sections of Labechia.

Moreover, one of its most abnormal features, namely, the possession of an axial

tabulate tube, finds a parallel in the genera Idiostroma, Stachyodes, and Amphipora.

I was, indeed, at first disposed to place it in the family Idiostromidce, on the ground

of this peculiarity alone ; but the general structure of its tissues is such that, if it be

regarded as one of the Stromatoporoids, it would seem to find its most natural

place in the neighbourhood of the genera Labechia and Rosenella. The genus

Beatricea, in fact, occupies with regard to Labechia the same place that the genus

Idiostroma does to Stromatopora. It may, however, be a question, whether, in view
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of its numerous peculiarities, it would not be expedient to regard Beatricea as the

type of a special family.

Fam. 3. Steomatoporidj;, Nich.

Ccenosteum massive, laminar, dendroid, or encrusting, often with a basal

epitheca. Radial pillars usually more or less extensively combined with their

horizontal connecting-processes, so as to give rise to a continuously reticulated

skeleton. The skeleton-fibre is thick, and is minutely porous or tubulated.

Definite zooidal tubes, crossed by well-developed " tabulae " are present ; but the

coenosteum is not traversed by a tabulate axial tube.

I include in this family the two principal genera Stromatopora, Goldf., as here

emended, and Stromatoporella, gen. nov. The forms which have been referred by

Bargatzky to Parallelopora and by myself to Syringostroma also belong to the

family, but it is questionable if these names can be regarded as of more than

subgeneric value. Moreover, most of the forms which have been referred to the

genera Caunopora, Phill., and Diapora, Barg., are essentially referable to this family,

but as the true nature of these so-called genera is a matter of great intricacy, I

shall discuss it separately later on.

In the typical members of this family, namely in the species of Stromatopora

itself, the skeleton is a completely reticulated one, and the radial pillars can hardly

be said, as a rule, to have any existence as distinct structural elements. In the

vermiculate structure of the skeleton, and in the presence of definite tabulate

zooidal tubes, the typical Stromatoporce make a decided approach to the recent

genus Millepora, Lam. In fact, the most striking points in which they differ from

the latter are that they do not appear usually to have possessed more than a single

series of zooidal tubes, while the general skeleton-fibre has a peculiar and charac-

teristic microscopic structure (Plate I, figs. 3—7, and Plate XI, figs. 1—4). There

are, however, good reasons, apart from mere general likenesses in form and mode of

growth, for not removing the Stromatoporidce far from the Actinostromidce. Thus,

though there are wide differences between a typical Stromatopora and a typical

Actinostroma, nevertheless the groups which these respectively represent are closely

linked together by various transitional forms. In the vesicular coenosteum of

Clatlirodictyon we have an approximation to the reticulate skeleton of the Stroma-

toporido3 ; while in the genus Stromatoporella the radial pillars are so far distinct

that vertical sections have a general resemblance to those of Actinostroma itself.

Again, in Stromatopora Beuthii, Barg. (Plate V, figs. 12 and 13), the radial pillars,

which are so characteristic of the Actinostromidce, are more or less obviously
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persistent in the interior of the reticulate skeleton-fibre. Many Stromatoporoids,

moreover, possess exceedingly well-developed astrorhizal canals, the structure

of which is entirely similar to that of the same structures in the Actinostromids.

Genus Stromatopora, Gold/, (emend.)

(' Petrefacta Germanise,' Bd. i, p. 21, 1826.)

Coenosteum usually massive or laminar, and generally furnished with an epi-

theca. The skeleton is completely reticulate, the radial pillars and their connect-

ing-processes being so far fused together as to give rise to a trabecular or vermicu-

late tissue, traversed by irregular zooidal tubes. Concentric laminae are usually

very imperfectly developed. The growth is very commonly by " latilaminas," the

radial pillars being continued from the top to the bottom of each latilamina ; but it

is rare for the pillars to have any distinct existence as separate structures. The

zooidal tubes appear to be in general of one kind only, and they are traversed by

a larger or smaller number of transverse partitions or " tabula?." Astrorhizae are

usually largely developed.

As previously explained, the genus Stromatopora, Goldf., has hitherto been

generally taken as including the forms which have been here placed in the genus

Actinostroma. I have, however, examined the original type-specimen of 8. concen-

trica, Goldf. (' Petref. Germ.,' Taf. VI, fig. 5), of which Prof. Schluter was so good as

to have thin sections prepared. I have also made a minute examination of a

number of examples which I collected in the Eifel myself, and which in all

respects agreed precisely with the type-specimen of S. concentrica, the type-species

of the genus Stromatopora, Goldf. The result of this has been to render it certain

that the genus Stromatopora, Goldf., comprises forms entirely distinct from those

which have usually been placed under this head. The genus is, in fact, the repre-

sentative of a large and very natural series of Stromatoporoids which abound in

the Silurian (Upper-Silurian) and Devonian formations. One well-marked example

of this genus was described by Dr. Murie and myself from the Niagara Limestone

of North America under the name of Pachystroma antiquum (' Journ. Linn. Soc.,'

vol. xiv, p. 223, 1878), and we made this the type of the new genus Pachystroma.

This genus must, however, be now regarded as a synonym of Stromatopora, G oldf.

Other types of the genus Stromatopora have been described by different authors

as belonging to the so-called " Caunopora" of Phillips; but I shall subsequently

show that whatever conclusion we may form as to the nature of " Caunopora" it

cannot be regarded as a genus of Stromatoporoids.

The general texture of the skeleton in the genus Stromatopora, Goldf., is often
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extremely dense, and the formation of the coenosteum out of successive " lati-

laminae," each of which marks a periodic cessation of growth, is also often a con-

spicuous feature. Vertical sections (Plate V, figs. 10, 13, 15, 17, and Plate XI,

fig. 18) show indistinct parallel radial pillars, more or less wavy and united at

intervals by irregular horizontal processes, or by partial confluence with one

another. Between the irregular pillars are the vertical but similarly irregular

zooidal tubes, usually crossed by very well-developed " tabulae."

Tangential sections (Plate V, figs. 11, 13, 14, 16, and Plate XI, fig. 16) exhibit

a vermiculate and continuously reticulate framework, traversed by the irregular

apertures of the zooidal tubes, and thus, but for the absence of " gastropores," in

many respects resembling corresponding sections of Millepora. Such sections also,

as a rule, exhibit extremely well-developed stellate coenosarcal canals or " astror-

hizge." As a rule, tangential sections exhibit no traces of the cut ends of the

radial pillars, as distinct structures, but such may occasionally be detected. Thus,

in well-preserved examples of S. Beuthii, Barg., from the Devonian Rocks of Ger-

many and Britain, the transversely divided ends of the radial pillars can usually be

recognised in tangential sections as opaque round masses immersed in the general

reticulate tissue of the skeleton (Plate Y, fig. 12). The same phenomenon is seen,

but less clearly, in some other types.

The genus Stromatojoora, Goldf ., attains its maximum in the Devonian Rocks, but

several Silurian species are known. One of the most abundant of the Silurian types is

Stromatopora typica, Rosen, which is apparently not separable from the 8. astroites

of the same author, and which occurs in vast abundance in the Wenlock Limestone

of Britain and in the Upper-Oesel beds of Bsthonia. An allied type is S. Carteri,

n. sp., from the Wenlock Limestone of Britain; and a third interesting form is the

Stromatopora discoidea, Lonsd. sp. (
= 8. elegans, Rosen), which is found in the

Upper- Silurian series of Britain, Gotland, and Esthonia. In the Devonian Rocks

of Britain and Germany the type-species, S. concentrica, Goldf., is of decidedly rare

occurrence ; but 8. Hupschii, Barg., sp., 8. Beuthii, Barg., and 8. bucheliensis, Barg.,

sp., are all abundant and characteristic types, while other less completely known

forms are also present.

Genus Stromatopokella, gen. nov.

Coenosteum usually expanded, mostly laminar, and furnished with a basal

epitheca; sometimes thin and encrusting. Skeleton imperfectly reticulate, not

growing in " latilaminge," or exhibiting such a structure in but an imperfect form.

Both the concentric lamina? and the radial pillars are comparatively well developed,

and are only partially fused to form a reticulate framework. .Zooidal tubes are
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present, but they are irregular, short, comparatively few in number, and in general

but sparingly furnished with tabulffi. Astrorhizae are, as a rule, largely developed,

and are commonly intersected by internal partitions or " astrorhizal tabulae;" while

they arc often superposed in successive interlaminar spaces, in which case the

members of each series are connected by one or more vertical canals. Skeleton-

fibre minutely porous, or traversed by irregular microscopic tubuli (Plate I, figs.

4 and 5 ; Plate XI, figs. 1—4).

It is difficult to rigidly define the present genus, as in many of its characters it

occupies an intermediate position between Stromatopora, Goldf., and Actinostroma,

Nich. It agrees with Stromatopora in the minutely porous structure of the

skeleton-fibre, in the fact that the skeletal elements are in part fused with one

another, so as to form an imperfectly continuous framework, and in the possession

of distinct tabulate zooidal tubes. On the other hand, owing to the incomplete

fusion of the horizontal and radial elements of the skeleton, there is a considerable

resemblance between Stromatoporella and Actinostroma. Thus, in vertical sections

(Plate VII, figs. 4 and 6) the concentric laminae and the radial pillars are usually

perfectly recognisable, and are often quite distinct. In tangential sections also

(Plate VII, figs. 3 and 5), though we have in part the vermiculate network so

characteristic of the Stromatoporids, we likewise observe the detached ends of the

transversely-divided pillars, which form so conspicuous a feature in tangential

sections of Actinostroma or Glathrodictyon.

Of the peculiar characters of the genus Stromatoporella, one of the most impor-

tant is the nature of the zooidal tubes. In the type-species of the genus (SL

granulata, Nich.), the zooidal tubes have the form of short irregular tubes, which

often only lead from one interlaminar space to the next, or, at most, to the next

space but one, and which are crossed by but few tabulae (Plate II, fig. 10, and

Plate VII, fig. 6). In tangential sections (Plate I, fig. 15, and Plate VII, fig. 5)

are seen numerous complete or incomplete rings, which represent these irregular

zooidal tubes transversely divided. Moreover, the surface (Plate I, fig. 14, and

Plate IV, fig. 6) exhibits numerous large-sized tubercles, the centres of which are

perforated by round apertures, which we may suppose to have served for the

emission of zooids. In Stromatoporella (Dlapora) laminata, Barg., the zooidal

tubes are more numerous, are longer, and are more richly furnished with tabulae,

but the general structure is the same as in S. granulata, Nich. In this species

also the surface, in well-preserved examples, exhibits numerous perforated tuber-

cles (Plate X, fig. 4) which probably gave exit to the zooids of the colony.

Astrorhizal canals are also very extensively developed in most of the Stromato-

porellm, and are sometimes of very large size (Plate IV, fig. 2). In this genus,

the astrorhizal canals are very commonly intersected by irregular partitions, or

"astrorhizal tabulae" (Fig. 7, and Plate VII, fig. 3). In some cases, these parti-

13
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tions are simply transverse, but in other cases they may be vesicular, or almost

funnel-shaped. Very probably connected with these astrorhizal tabulae are the

curved, oblique, or irregular partitions which are seen crossing the interlaminar

spaces in almost all the species of Stromatoporella (Plate VII, fig. 4).

Many of the types which exhibit the above general characters are encrusting,

but they are by no means always so, and 8. granulata, Nich., the type-species,

appears to be always a free laminar expansion, with a basal epitheca. Not only

are they very variable as to their mode of growth and general form, but they also

vary much as to certain details in their actual structure.

Much more labour, therefore, will be required before it will be possible to

speak positively as to the number and limits of the species which belong here.

All the forms of this genus which have come under my observation belong to the

Devonian formation. The type-species is 8. granulata, Nich. (' Ann. and Mag.

Nat. Hist.,' 1873), which is abundant in the Hamilton and Corniferous formations

of Western Canada. Closely allied to this is a beautiful species which occurs

commonly in the Devonian Limestones of the Bifel, and which I shall provisionally

name 8. eifeliensis. The microscopic structure of these two forms (Plate VII,

figs. 3 and 4, and figs. 5 and 6) is very much the same ; but 8. eifeliensis possesses

remarkably well-developed astrorhizas, and has certain other structural peculiarities

which will probably entitle it to specific distinction. In various features, the form

described by Mr. Carter as Stromatopora dartingtonensis makes a close approach

to the above-mentioned forms ; but it seems to possess some special characters of

its own, and will require further investigation. Related to the preceding also

is the singular Stromatoporoid of the Devonian Limestones of the Paffrath district,

which Bargatzky described as Diapora laminata, and on which he founded the

genus Diapora. This being the case, it might have been proper, in accordance

with the strict laws of priority, to retain the name of Diapora for the present

genus. Bargatzky, however, made the essential character of his genus Diapora

to consist in the possession of thick-walled " Caunopora" tubes, the genus being

only separated from the so-called " Caunopora " of Phillips by the character of the

tissue surrounding these tubes. As, however, I am able to show that the said

thick-walled tubes—whatever their nature may be—are merely of occasional

occurrence, and that they only constitute a particular phase in the history of

certain kinds of Stromatoporoids, it seems clear that it would be highly unadvisable

to retain the names Caunopora, Phill., and Diapora, Barg., as the titles of generic

divisions. It could, in fact, only lead to confusion to retain these names for forms

in which the characteristic thick-walled tubes, upon the existence of which these

genera were established, are commonly wholly wanting. For this reason, there-

fore, I have thought it best to give the new name of Stromatoporella to the group

of forms at present in question.
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In addition to the forms above alluded to there are several other imperfectly

known Stromatoporoids which probably belong to this genus. It is tolerably

certain, namely, that some of the forms included by Goldfuss under the name of

Stromatopora polymorpha, {e. g. S. curiosa, Barg.) are really referable to Stromato-

porella. The Stromatopora nulliporoides, Nich., of the Devonian of North America,

and the allied, or identical, Coenostroma incrustans, Hall and Whitf. (Plate III,

fig. 6), from the same formation, are likewise probably referable here.

Genus Parallelopora, Bargatzhy.

(' Die Stromatoporen des rheinischen Devons,' p. 63, 1881.)

The general structure of the skeleton in the forms which Bargatzky placed

under Parallelopora resembles that of the typical Stromatopora}, the radial and

horizontal elements of the skeleton being so amalgamated as to give rise to a

continuously reticulated framework, traversed by vertical tabulate zooidal tubes.

The coarse, reticulated skeleton-fibre is traversed by irregular vertical tubuli, or

by minute dark-coloured vertical rods, which are united at intervals by horizontal

bars. Astrorhizse are present.

It seems doubtful if Parallelopora, Barg., can be regarded as having the rank

of a genus. The general structure of such forms as I have seen (including

Bargatzky's original specimens) would appear to be very much the same as that

of Stromatopora, Goldf., or of Idiostroma, Winch., some of the described species

being more like the former genus, and others more like the latter. The peculiarities

in the structure of the forms in question are, in fact, chiefly concerned with the

existence in the skeleton-fibre of minute vertical tubules, in many respects similar

to the tubuli seen in Stachyodes, Barg. In one form, viz. P. Goldfussi, Barg., of

which I have examined the original specimen, the skeleton-fibre is coarsely tubulated

(Plate XI, fig. 9) ; but the general structure is not otherwise peculiar. I am dis-

posed to think this species to be really identical with Idiostroma ? {Stromatopora)

mpitatum, Goldf.

More remarkable appearances are presented by P. ostiolata, Barg., from the

original of which, through the kindness of Prof. Schliiter, I have also prepared

thin sections. In tangential sections of this type, as previously mentioned, the

skeleton is seen to be densely reticulated, and to be traversed by numerous rounded

zooidal tubes (Plate II, fig. 6). The skeleton-fibre is very thick and very trans-

parent, so that it is in places difficult to distinguish it from the surrounding

calcitic matrix. It is, however, distinctly marked out by a vast number of rounded
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or oval black dots, which are scattered through the thickness of the fibre, but are

most abundant round the margins of the zooidal apertures. These dots have every

appearance of being solid, the use of a quarter-inch objective showing them to be

granular in texture and to have no distinct lumen. In vertical sections (Plate II,

fig. 7) the thick radial pillars are seen to separate vertical zooidal tubes, which are

crossed by well-developed transverse partitions or tabular The radial pillars are

further traversed by minute dark-coloured vertical rods, which run parallel to one

another and to the zooidal tubes, and which are connected at short intervals by

similar transverse rods, giving rise to a sort of ladder-like tissue. These rod-like

bodies appear to be solid, and the dark dots in the tangential section are their

transversely divided ends.

Dr. Bargatzky (loc. cit.) considers these rod-like bodies to be the walls of

interstitial tubes occupying all the spaces between the larger tubes, and he regards

the transverse rods which connect these as being the " tabula?" of these interstitial

tubes. On this view the structure would be very much the same as that of such

Corals as Heliolites or Callopora. Tangential sections, however, show conclusively

that the dark vertical lines which run in the spaces between the ordinary zooidal

tubes, are not the walls of tubes, but that they are rods, and that they are contained

in the interior of a reticulated skeleton-fibre. I am therefore unable to accept Dr.

Bargatzky' s views upon this point, though it is not possible to give an absolutely

satisfactory explanation of the nature of these curious structures. Two conjectures

might, in fact, be hazarded as to their nature. They have a general resemblance,

especially in vertical sections, to the radial pillars and their horizontal connecting-

processes as seen in the typical Actinostromce. We might therefore regard these

rods as being the radial pillars and " arms " of an Actinostroma persisting in the

general reticulate skeleton-fibre, a phenomenon which can be observed to a certain

extent in such forms as Stromatopora Beuthii, Barg. On the other hand, a much more

probable hypothesis—and one supported by the observed phenomena in other cases

—

is that these rod-like bodies are really of the nature of minute canals in the skeleton-

fibre, which have been injected with some dark-coloured and opaque material.

This conjecture is not absolutely incompatible with the former hypothesis, since

such canals might represent the axial tubes of a system of radial pillars and their

horizontal connecting-processes. On this view the structure of the skeleton in

Parallelopora ostiolata, Barg., would become comparable with that of Ifermatostroma.

Or we might suppose the canal-system to be of the same type as the remarkable

tubulation of the skeleton-fibre in the genus Stachyodes, Barg., in which the tubuli

are sometimes filled with transparent calcite, or at other times are occupied by

opaque oxide of iron. It seems, however, hardly possible to arrive at final conclu-

sions as to the structure of Parallelopora until a more abundant material shall have

been collected and examined.
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Genus Syringostroma, Nich.

(' Paleontology of Ohio,' vol. ii, p. 251, 1875.)

Coenosteum massive, formed of successive " latilaminae." Skeleton-fibre

minutely porous. The skeletal tissue is, on the whole, of the reticulated type

characteristic of the Stromatoporidce, but the radial pillars are distinctly recognisable

and some of them may be of large size. Astrorhizse are largely developed.

I originally founded this genus for a singular Stromatoporoid (8. densum) from

the Devonian Rocks of Ohio. My material is unfortunately very limited, but I

have recently succeeded in preparing good thin sections, and can therefore speak

more confidently as to the real structure of this type. In the minutely porous

character of the skeleton-fibre, as also in the essentially reticulate structure

of the skeletal tissue (Plate XI, fig. 13), 8. densum quite resembles the species of

8tromatopora, Goldf. It has, however, the peculiarity that the coenosteum is

traversed at intervals by large-sized radial pillars which are recognisable in both

tangential and vertical sections (Plate XI, figs. 13 and 14). I should not have been

disposed to regard this feature as of generic value, except that I have recently had

the opportunity, through the kindness of Professor J. W. Spencer, of examining

an apparently related form which certainly seems worthy of generic distinction.

The form in question was described by Professor Spencer from the Upper Silurian

formation of New Brunswick (' Bulletin of the Mus. of the Univ. of the State of

Missouri,' p. 49, 1884), under the name of Goenostroma ristigouchense. Tangential

and vertical sections of this beautiful type (Plate XI, figs. 11 and 12) show a curious

combination of the characters of Stromatopora, Goldf., and Actinostroma, Nich.

Thus, the skeleton-fibre has to a marked extent the minutely porous structure

which is so characteristic of Stromatopora, properly so called ; while the radial

pillars and their connecting-processes are as distinctly and clearly developed as in

the type-forms of Actinostroma. The radial pillars, in fact, are exceedingly large,

and give off whorls of delicate " arms " or connecting-processes, which are emitted

at corresponding levels in a radiating manner, and which circumscribe rounded

pores representing the zooidal tubes. The astrorhizal canals are largely developed,

and we therefore see in vertical sections (Plate XI, fig. 12), as in similar sections

of 8. densum, the large rounded apertures which represent the cut ends of these

tubes, and upon which the genus Syringostroma was originally based. This

latter character is, of course, one of no generic importance, as, indeed, present in

all Stromatoporoids with large astrorhizal canals. There can, however, be little

hesitation in regarding this type as really distinct from both Stromatopora and
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Adinostroma ; and it appears to have various structural relationships with the form

which I described as Syringostroma densum. Pending fuller investigation, I shall

therefore place it under the head of Syringostroma. The validity of this, however,

either as a genus or sub-genus, will, of course, depend upon further and more

exhaustive researches into the minute structure of the type-species, 8. densum, Nich.

Fam. 4. Idiostromimi, Nich.

The coenosteum in this family is dimorphic, and the general skeletal tissue is

in the main reticulated, but the radial pillars and concentric laminas are usually

developed as clearly distinct structures. The skeleton-fibre may be porous, or

tubulated, or apparently compact (Amphipora). Definite zooidal tubes, often

extensively tabulate, are generally present. There are also present larger tubes,

likewise tabulate, and sometimes furnished with distinct walls. These may be

distributed irregularly through the coenosteum ; but they more usually form a

single or multiple " axial tube," which gives off lateral tabulate branches. The

typical form of the coenosteum is that of a cylinder, sometimes simple, sometimes

branched, sometimes fasciculate, but in other cases the skeleton may be massive

or spheroidal. Astrorhizse do not appear to be developed.

I propose to provisionally group together under the above head the four genera,

Idiostroma, Winch., Hermatostroma, Nich., Stachyodes, Barg., and Amphipora,

Schulz. It must be admitted that this arrangement is in important points not a

natural one, and it is very probable that further researches may render its modifi-

cation necessary. If we were to take the typical cylindrical or dendroid examples

of Idiostroma, Stachyodes, and Amphipora, we should have a compact group of

forms, distinguished by the shape of the colony, and by the possession of a main

axial tube furnished with tabulae, and connected with smaller tabulate offshoots.

Both Idiostroma and Stachyodes, however, occur in massive or sub-massive forms,

and in these there is no principal axial tabulate tube, but there are a number of

such tubes irregularly distributed through the colony. This, in fact, is the only

character of importance which would separate the massive examples of the former of

these two genera from Stromatopora, Groldf. Then, again, the relationship between

the massive forms of Idiostroma and the type which I have named Hermatostroma,

is too close to allow of their separation to any distance from one another ; though

in the latter the characteristic large tabulate tubes of Idiostroma are either appa-

rently wanting or are present only in a modified form. The type which Bargatzky

named Stachyodes is in its general features very similar to the cylindrical forms of
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Idiostroma, but can be readily distinguished from all the other members of this

group by the peculiar minute tubulation of the skeleton-fibre. Lastly, Amphipora,

Schulz, in the complete reticulation of its skeletal tissue, and in the apparently

compact character of its skeleton-fibre, stands quite alone ; though it agrees with

the cylindrical forms of Idiostroma and Stachyodes in the shape of the coenosteum,

and in the very striking character that it possesses a principal axial tabulate tube.

I should, however, be inclined to think that Amphipora might perhaps be regarded

as the type of a separate group.

Genus Idiostroma, Winchell.

(' Proc. Amer. Assoc. Adv. of Science,' p. 99, 1867.)

The coenosteum is typically cylindrical, sometimes fasciculate, sometimes

massive or sub-massive. The general skeletal tissue is reticulated, but the radial

pillars and concentric laminse remain largely distinct from one another. The

skeleton-fibre is coarsely porous. Definite zooidal tubes, furnished with numerous

tabulae, and opening on the surface by rounded apertures, are present. In addition

to the ordinary zooidal tubes there are present larger tabulate tubes. In typical

examples of the genus each cylinder of the skeleton has a single tabulate axial tube,

which gives off secondary lateral tubes, also intersected by tabulae. In the massive

and sub-massive examples the large tubes are irregularly distributed through the

mass. These tubes may be only bounded by the general tissue of the skeleton, or

they may be enclosed by definite walls, which may be thickened towards their

mouths. In any case the tubes communicate more or less extensively with the

interlaminar spaces. The surface shows prominent pointed tubercles, often

arranged in vermiculate ridges, which may radiate from prominent conical

"mamelons," so as to form imperfect astrorhizae. The openings of the small

zooidal tubes are placed in the grooves separating these vermiculate ridges. The

conical " mamelons " may or may not have large apertures at their summits.

The genus Idiostroma was founded by Winchell for the reception of two species

(I. c&spitosum and I. gordiaceum) from the Devonian Rocks of North America.

I. co3spitosum has subsequently been described and figured, presumably from

American specimens, by Quenstedt, under the name of Stromatopora co3spitosa

(' Die Schwamme,' pi. 142, fig. 14, 1878). My own knowledge of the genus is

based upon a large series of specimens belonging to three different species, of

which two are common to the Devonian Rocks of Germany and of Devonshire,
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while the third seems, so far, not to have been detected in Britain. One of the

forms in question I am disposed to regard as probably the Stromatopora (Tragos)

capitata of Goldfuss, which, again, not improbably, may be identical with the

Parallelopora Ooldfussi of Bargatzky. The other two forms have the typical

cylindrical or fasciculate ccenosteum of the genus, and I shall speak of them by the

provisional names of /. Boemeri and /. oculatum ; since the d escriptions of Winchell

and Quenstedt are not sufficient to allow of any comparison of these with the two

described American species.

Taking Idiostroma Boemeri (PL IX, fig. 6), of the Rhenish Devonian, as a

typical example of the genus, the ccenosteum has the form of a generally branched

cylindrical stem, rooted basally to some foreign object, which it may partially

encrust. The stems vary from one to three centimetres in diameter, and they are

sometimes so far confluent as to give rise to a sub-massive skeleton, in which the

component cylinders are, however, still clearly recognisable. Both transverse and

longitudinal sections (PI. IX, figs. 7 and 8) show that each stem is traversed by a

main axial tube, which is intersected by numerous transverse, vesicular, or funnel-

shaped " tabulas." This axial tube gives off lateral branches, which are also tabu-

late, and which ascend towards the surface, giving off secondary branches in their

course. Sometimes there is more than one longitudinal tube, in which case the

central one is the largest, and the subordinate tubes run parallel with it at a little

distance. Whether the lateral branches given off from the main tube open on the

surface by definite apertures, or whether the latter has an opening at the end of

the stem, is in this species difficult to decide positively. Some of my specimens do

not show any openings, except the minute apertures of the ordinary zooidal tubes
;

but others exhibit here and there much larger perforations, which can hardly be any-

thing else than the apertures of the lateral branches of the axial tube. These

large apertures are often placed upon prominent elevations or "mamelons."

There is no reason, so far I can see, for doubting that the large tubes above men-

tioned must have had definite surface-apertures, though these may not be visible

in all specimens.

The surface of Idiostroma Boemeri is highly characteristic, and is covered with

vermiculate ridges, formed by the confluence of rows of pointed tubercles, and

separated by deep winding grooves (Plate IX, fig. 9). Often these ridges radiate

from the apices of conical " mamelons," and in the intervals between them are seen

the circular openings of the ordinary zooidal tubes. Thin sections show that the

ccenosteum is built up of numerous concentrically-disposed layers, which grow as a

series of deeply convex caps round the free end of the stem, where each layer is

thicker than elsewhere. The skeletal tissue is in the main reticulate, but the

confluence of the radial pillars and their horizontal connecting-processes is not

nearly so complete as in the Stromatoporidce. Hence, not only are the radial
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pillars thoroughly recognisable as distinct structures, but the concentric lamina3

are conspicuous in both transverse and longitudinal sections of the stem. Trans-

verse sections of the stems also show very clearly, as also longitudinal ones do less

perfectly, that the entire coenosteum is traversed by innumerable distinct zooidal

tubes, which radiate outwards from the axis of the stems to open on the surface by

distinct apertures, and which are crossed by numerous curved or straight tabulas

(Plate IX, fig. 8). Lastly, thin sections show that the skeleton-fibre has the

minutely porous character which is such a marked feature in the case of the species

of Stromatopora, Goldf.

A second still more remarkable species of Idiostroma occurs in the Devonian

Rocks of Britain and Germany, which may be provisionally distinguished by the

uame of/, oculatum. I was under the impression that this would prove to be identical

with the fossil described and figured by Kayser from the Devonian Rocks of the

Eifel under the name of Trachypora circulipora (' Zeitschr. der deutschen Geol.

Gesell.,' 1879, p. 304, Taf. v, figs 2—4), with which it agrees closely in aspect

and general appearance. Professor Schliiter, however, having examined the

original specimens of Trachypora circulipora, Kays., informs me that though the

fossil so named may be in part of the nature of a Stromatoporoid, it is not the

same as the singular dendroid Idiostroma here in question. I have therefore

thought it best to distinguish the latter by the above-mentioned title.

The ccenosteum in Idiostroma oculatum (Fig. 14) consists of slender cylindrical

stems, from three to five mm. in diameter, which branch and inosculate freely, so

Fig. 14.

Fig. 14.—A fragment of the coenosteum of Idiostroma oculatum, n. sp., of the natural size.

Devonian, Biichel. a. A small portion of the surface enlarged

as to give rise to large fasciculate masses. The general structure of the skeleton

is essentially the same as in the previously described I. Roemeri. Each cylindrical

stem is traversed by a large axial canal, which is intersected by transverse, curved,

14



102 BRITISH STROMATOPOROIDS.

or vesicular tabulae, and which gives off diverging lateral canals which are also

tabulate. The general skeletal tissue is built up in concentric layers round the

main axial tube (Fig. 15), the concentric laminae and interlaminar spaces being thus

very conspicuous. On the other hand, the radial pillars are proportionately much
less developed than in I. Boemeri, while the small zooidal tubes are tortuous and

a

Fig. 15.—Transverse section of half of a stem of Idiostroma oculatum, n. sp., enlarged

twelve times, a. The axial canal, transversely divided, b b. The large radial tubes,

longitudinally divided, opening inferiorly into the interlaminar spaces, but acquiring

thickened walls, and being intersected by tabula? where they approach the surface.

irregular. Some specimens show no further character which would demand notice

here, the surface being simply covered with small tubercles, often arranged in

winding rows, and exhibiting here and there the minute openings of the ordinary

zooidal tubes. The majority of specimens, however, exhibit additional features of

great interest and importance. In most specimens, namely, the surface everywhere

exhibits a considerable number of round apertures, which are placed at tolerably

regular intervals, are of much larger size than the openings of the ordinary zooidal

tubes, and are surrounded by thickened and elevated rims (Fig. 14, a). Longitu-

dinal and transverse sections show that these apertures are the openings of large

tubes, which are at first directed inwards, and then curve downwards as they

approach the axis of the stems. These tubes (Fig. 15, b b) are intersected by curved

or vesicular tabulae, and they appear to be provided near their mouths with thickened

proper walls. As they approach the axis of the stems, however, the thickened wall

disappears, and they seem to be only bounded by the general tissue of the skeleton

;

while they finally terminate by opening into the interlaminar spaces of the coenosteum.

Whether or not they have have any direct connection with the axial tube which

traverses each stem is a point very difficult to determine positively. The

phenomena presented by longitudinal sections would, however, seem to show that

such a connection certainly exists, in at any rate some instances.
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I sluill subsequently illustrate and describe the singular structures just alluded

to more fully, but there are one or two general considerations which may be

noticed here. It will be evident, namely, from the above description, that the

tubes in question are in most respects identical with the tubes which occur in- those

Stromatoporoids which have been referred to the so-called genera " Caunopora"

Phill., and " Viapora" Barg. In fact, the specimens would, in an ordinary way,

be certainly regarded as belonging to a species of Caunopora. The tubes of

Idiostroma oculatum resemble the embedded tubes of " Caunopora " and " Diapora "

in opening on the surface by large prominent apertures, in having thickened walls,

and in being intersected internally by tabulas. They differ, however, from the

tubes of " Caunopora " in the fact that the thickened wall seems to be confined to

the outer portion of each tube, where it begins to approach the surface, and also

in the important feature that the tubes to all appearance communicate freely

internally with the interlaminar spaces of the skeleton—a communication which

has not been proved to take place in the case of the tubes of " Caunopora" and

which probably does not take place in the latter. Leaving the nature of " Cauno-

pora " and "Diapora " for future consideration, it may be well to point out here

the grounds for thinking that the embedded tubes of Idiostroma oculatum are

certainly parts of the organism in which they are found ; and there are two principal

reasons for coming to this conclusion. In the first place, these tubes can hardly

belong to any organism foreign to the Stromatoporoid in which tfeey occur, seeing

that they appear to be to a large extent bounded only by the proper skeletal tissue

of the latter, while they seem clearly to open internally into the general cavities of

the coenosteum in which they are embedded. In the second place it is apparently

inconceivable that the tubes of any Coral, such as Aulopora or Syringopora, could

be embedded, parasitically or commensally, throughout the numerous slender and

branching stems of Idiostroma oculatum in such a way that the mouths of the

tubes, and the mouths only, should appear at the surface. If, indeed, we could

remove the enveloping skeletal tissue of Idiostroma oculatum, and could inspect

the embedded tubes alone, we should find a structure entirely unlike any known

species of Auloporoid or Syringoporoid Corals. Moreover, the main axial tabulate

tube of I. oculatum is, beyond all question, a part of the Stromatoporoid, and it is

only close to the surface that the radial tubes exhibit any feature which would

distinguish them from the axial tube, since it is only in this region that they appear

to develop proper walls.

If we accept the conclusion that the radial tubes of I. oculatum belong to the

organism in which they are found, it still remains to consider what these tubes

are, and what functions we may suppose them to have discharged. As regards this

point, it is to be observed, in the first place, that some specimens of Idiostroma

oculatum, though possessing the axial tubes in the stems, show no traces of the
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above-described radial tubes, while other specimens have every branch full of them.

It is obvious, therefore, that the presence or absence of these radial tubes cannot

be used as a generic, or even a specific character. It is an individual peculiarity

with which we have to deal ; and the tubes in question can therefore only be

structures which are occasionally developed. The only structures, however, in

an ordinary Hydroid colony which are present in some individuals of a species and

not in others are the reproductive zooids. Thus, if we accept the conclusion that

the embedded radial tubes of I. oculatum belong to the organism in which they

occur, we are apparently shut up to the further conclusion that they must have

served for the lodgment of the reproductive zooids. On this view, those speci-

mens of I. oculatum which are destitute of these radial tubes represent the sterile

colonies, while the more numerous " Caunoporoid " examples are the fertile indivi-

duals of the species. Upon the whole, therefore, while fully admitting the diffi-

culty of anything like definite proof on the point, it seems to me that the most

probable hypothesis as to the embedded tubes of Idiostroma oculatum is to regard

them as connected with the function of reproduction, and as corresponding with

the differently constructed " ampulla? " of the recent Stylasterids.

The only other species of Idiostroma with which I am personally acquainted is

the form, previously alluded to, which I have dubiously identified with the Tragos

capitatum of Goldfuss, and which I think is probably the Parallelopora Goldfussi

of Bargatzky. This type occurs commonly in the Paffrath district, and is also not

rare in the Devonian Limestones of Devonshire. It differs from I. Roemeri and I.

oculatum in not being cylindrical or fasciculate in form, but in being massive or

sub-massive, generally more or less spherical. Moreover, in place of a principal

axial canal, giving off lateral tabulate branches, we find in this species numerous

large tabulate tubes distributed irregularly through the ccenosteum, and quite dis-

tinct from the normal but also tabulate zooidal tubes. In this species, we find,

as I have formerly described, numerous lenticular or oval vesicles of comparatively

large size, scattered through the general skeletal tissue (Fig. 8), and it may be

conjectured that these are also of a reproductive nature, and correspond with

the " ampulla? " of the Stylasterids. These vesicles are generally from one

to three mm. in diameter, and are often crossed by internal partitions or tabula?.

They are often only bounded by the general skeletal tissue of the ccenosteum ; but

at other times they appear to have a thin proper wall of their own. Other speci-

mens of this species exhibit somewhat similar cavities which are surrounded by

greatly thickened walls ; but I have not been able to make out whether these are

a still further modification of the supposed " ampulla? " just spoken of, or whether

they are not rather embedded adventitious structures.
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Genus Hermatostiioma, gen. nov.

Coenosteum massive, laminated, the surface of the concentric laminaB covered

with low rounded elevations. The skeletal framework is incompletely reticulated,

the radial pillars and their horizontal connecting-processes being largely distinct

from one another. The radial pillars are " continuous," are very stout, and are

traversed by very large axial canals. The horizontal " arms " or connecting-pro-

cesses, out of which the concentric laminaB are composed, are also very stout, and

the axial canals of the pillars are prolonged into these also. These processes give

rise to well-marked and regularly disposed concentric laminas, but they do not

form by their anastomosis an angular meshwork, such as characterises the genus

Adinostroma. On the contrary, they produce a network of rounded apertures

(Fig. 1), which served for the emission of zooids. Astrorhizse are apparently

wanting. Embedded in the tissues at tolerably regular intervals are short flexuous

tubes of considerable size, bounded by thin proper walls, and crossed by occasional

tabuloa. These tubes open on the surfaces of the concentric lamines, often at the

summits of the low prominences above spoken of, by large rounded apertures.

The above description is based upon a remarkable type which I collected from

the Devonian Limestones of the Paffrath district, and which I have named H.

Schluteri, in honour of the distinguished paleontologist, Professor Schliiter, of Bonn,

to whose kindness I have been greatly indebted in working out the Stromatoporoids

of the Rhenish Devonian formation. An apparently allied form occurs in the

Devonian Limestones of Devonshire, but I have not yet completely investigated its

structure.

All the specimens of Hermatostroma Schluteri which I have seen, have the canal-

system of the radial pillars and concentric laminse largely injected with some

opaque material, apparently oxide of iron, the tubes in question being thus ren-

dered extremely conspicuous in thin sections. Vertical sections (Fig. 16, b, and

Plate III, fig. 2) show the large hollow pillars running continuously across the

concentric laminas for considerable distances, and forming with these a marked

quadrangular meshwork. The canals of the radial pillars are filled with oxide of

iron, and can thus be traced continuously into the concentric laminaB, being dilated

at the crossing-nodes of these two sets of structures. Tangential sections (Fig. 1,

and Plate III, fig. 1) vary in the appearances which they present, according as

the line of section intersects the interlaminar spaces, or coincides with the con-

centric laminae themselves. In the former case they show the round or oval ends

of the transversely-divided radial pillars (Fig. 16, a), with their large axial tubes.

In the latter case (Fig. 1, a), they show the rounded and variously-sized pores
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formed by the inosculation of the horizontal connecting-processes given off by the

radial pillars. These pores doubtless represent the sections of imperfect zooidal

tubes. In fact, vertical sections sometimes show such tubes, crossed by delicate

transverse tabulae, to be present ; but they are always very irregularly and feebly

developed. Both tangential and vertical sections show that the main canals of

the radial pillars and concentric laminae give off secondary tubuli, which inosculate

to form a system of canaliculi traversing the substance of the skeleton -fibre.

These secondary tubuli are best seen in sections traversing the concentric laminae

(Fig. 1, a).

A B

Fig. 16.

—

a. Tangential section of Herniate/stroma Schliiteri, n. sp., enlarged twelve times.

B. Vertical section of the same, similarly enlarged. Both sections intersect one of the

large thin- walled tubes which are found at intervals in this species.

One of the most singular features in Hermatostroma Schliiteri is to be found in

the fact that each successive stratum of the massive ccenosteum is traversed by a

series of short, wide, flexuous tubes, directed vertically to the concentric lamina?,

and apparently terminating inferiorly by closed ends, while they open above on

the surfaces of the laminae by large rounded apertures. Thin sections (Fig. 16)

show that these tubes have thin proper walls of their own, and have occasional

internal tabulae ; and they might therefore be supposed to be adventitious struc-

tures. That they belong, however, to the Stromatoporoid in which they are

found seems to be sufficiently shown by their comparatively regular development,

by their being uniformly present in all parts of the mass and at all levels, and by

their opening on the surface by definite apertures, often placed on rounded

" mamelons." By the fact that they have no connection with one another, it is

rendered certain that they cannot belong to embedded colonies of either Aulopora

or Syringopora. It is difficult to see what these tubes can be, if they did not serve

for the lodgment of the reproductive zooids.

There is in many respects a close relationship between Hermatostroma and

Idiostroma, the general arrangement of the skeletal tissue being very similar in the

two genera. The system of tubuli in the skeleton-fibre is, however, greatly more
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developed in the former than in the latter. Moreover, the tabulate zooidal tubes

of Idiostroma have only a very feeble representation in II'ermatostroma, while the

axial tabulate tube of the typical forms of Idiostroma, with its lateral tabulate

offshoots, is a feature apparently unknown in the present genus.

Genus Stachyodes, BargatzJcy.

(' Zeitschr. der deutschen G-eol. Ges.,' Jahrg., 1881, p. 688.)

Coenosteum having typically the form of branched cylindrical stems, which are

rooted basally, and terminate distally in rounded ends. The skeletal tissue is

of the reticulated type, neither the radial pillars nor the concentric laminae being

developed as distinct structures. The skeleton-fibre is minutely tubulated, the

tubuli running parallel with the zooidal tubes. Definite zooidal tubes, which are

sparingly tabulate, are present and open on the surface by rounded apertures. In

the centre of the stems is a large axial tube, which is crossed by numerous curved

or straight tabula?, and which gives off diverging lateral branches, which are also

tabulate. No astrorhizas appear to be present.

It seems probable that one of the forms which Groldfuss included under the

name of Stromatopora polymorpha, namely, the form which Bargatzky named 8.

polyostiolata, is really a Stachyodes, as shown by the minute structure of the

skeleton of the original specimen. The above definition, however, is based upon

the singular type which Bargatzky (loc. cit. supra) has described under the name

of Stachyodes ramosa. Having examined a large series of specimens of this, which

I have obtained from the Devonian Rocks of Devonshire and of Germany, I see

no reason to doubt that it is really the previously described Stromatopora (Cauno-

pora) verticillata, M'Coy (' Brit. Pal. Foss.,' p. 66,) under which specific title it

will therefore have to remain. The coenosteum in this form consists of cylindrical

stems, generally about a centimetre in diameter, which commonly branch, and

which terminate in rounded ends (Plate VIII, fig. 9). In its general aspect the

fossil closely resembles the dendroid species of Pachypora, Lindst., a resemblance

which is increased by the fact that the surface is extensively covered with the

rounded apertures of the zooidal tubes. Parts of the surface, however, very com-

monly do not exhibit these apertures, but, on the contrary, are occupied by a thin

investing calcareous membrane (Plate VIII, fig. 12). Judging from the analogy

of Amphipora ramosa, it is not improbable that the development of this membrane

is connected with the production of reproductive zooids in " ampulla?." Though

the dendroid form is the commonest, I have seen examples which form irregular

masses. In the centre of the stem runs a principal axial tube (Plate VIII, figs.
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10, 11) which is crossed by more or less numerous curved tabulae, and which gives

off lateral tabulate branches. Judging from the few examples which I have seen

in which the ends of the branches are perfectly preserved, it would appear that the

main axial tube terminates at the end of each branch in one, two, or more

large-sized apertures. The lateral divisions of the main axial tube, however, sub-

divide and give off numerous small zooidal tubes, which are continued to the sur-

face, and which seem to be only sparsely furnished with tabulae. Growth of the

ccenosteum is effected by the formation of successively formed convex layers, which

are much thicker over the growing ends of the branches than elsewhere (Plate

VIII, fig. 10), and which give rise in thin sections to a series of curved concentric

lines, the convexities of which are turned towards the distal end of the colony.

There are, however, no true concentric laminae, nor can any definite radial pillars

be recognised. The skeleton is continuously reticulated, and the sclerenchyma

is everywhere traversed by innumerable delicate tubuli, which run parallel

to the zooidal tubes (Plate VIII, fig. 14). In tangential sections (Plate VIII, fig.

13), the cut ends of these tubuli are seen, sometimes as minute rounded apertures,

sometimes as dark dots (Plate XI, figs. 5 and 6), according as the tubuli are empty

or are infiltrated with oxide of iron. Though in the main running parallel with

the zooidal tubes, the tubuli frequently branch and anastomose with one another.

Stachyodes verticillata shows some curious points ofresemblance to certain of the

Stylasteridce. Thus, longitudinal sections of Distichopora, taken in the median

plane of the ccenosteum and dividing the pore-tubes lengthways, show phenomena

in many ways resembling those presented by Stachyodes (Plate IX, fig. 5). This

resemblance is particularly marked as regards the microscopic tubuli of the

skeleton-fibre of both these types. If Stachyodes stood quite alone there might be

some ground for regarding it as an ancient type of the Stylasteridce. It has,

however, strongly marked relationships to Idiostroma, Winch., and through this

with the whole group of the Stromatoporidce proper. It agrees entirely with the

cylindrical types of Idiostroma as regards the possession in the interior of the stems

of a tabulate axial tube, from which spring secondary lateral tubes, which are also

tabulate. In fact, the essential point by which it is separated from Idiostroma is

only the characteristic tubulation of the skeleton-fibre.
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Genus Amphipora, Schulz.

(' Die Eifelkalkmulde von Hillesheim,' p. 89, 1883. Eeprinted from the ' Jahrb. der konigl. preuss.

geol. Landesanatalt ' for 1882.)

The coenosteum in this genus is in the form of slender cylindrical stems, which

may or may not branch in a dichotomous manner. In the centre of the coenosteum

and running its entire length is a wide axial tube, which is intersected by transverse

or funnel-shaped tabulae. The general skeletal tissue is continuously reticulated,

of the type of that of the Stromatoporidce, but apparently compact instead of being

minutely porous. Distinct but irregular zooidal tubes radiate outwards from the

axial tube to open on the surface by definite apertures. The surface sometimes shows

the apertures of the zooidal tubes, surrounded by vermiculate or tuberculated

margins, but at other times the cylindrical coenosteum is surrounded by a zone of

large-sized lenticular vesicles, which are enveloped by a delicate, apparently imper-

forate calcareous membrane.

So far as known, the genus Amphipora is represented by one species only, viz.

the form described by Phillips under the name of Caunopora ramosa (' Fig. and

Descript. Pal. Foss.,' p. 19). This remarkable species occurs in vast numbers in

the Devonian Rocks of Germany and Devonshire, apparently occupying in the

former region, as probably in the latter also, a definite horizon in the upper portion

of the Middle Devonian series (the " Ramosa-Banke " of Schulz). In its dendroid

coenosteum (Plate IX, fig. 1), Amphipora ramosa, Phill., resembles Stachyodes

verticillata, and this resemblance is further increased by the fact that in both these

types the skeleton is traversed by a principal axial tabulate tube (Plate IX, figs. 2

and 4). The skeleton-fibre of Amphipora ramosa exhibits, however, no traces of

the microscopic tubulation which is so characteristic of even the smallest fragment

of the skeleton of Stachyodes. In fact, the skeleton-fibre of Amphipora appears to

be quite compact, though there are grounds for thinking that this is perhaps only

the result of mineralisation and that the fibre may be to some extent porous. The

most remarkable peculiarities of A. ramosa are, however, connected with the

condition of its surface. In examining a large series of specimens, one is at once

struck by the fact that many individuals have the surface covered with the rounded

apertures of the zooidal tubes, which are bounded by tuberculate margins and

which give to the fossil very much the appearance of a small species of Pachypora.

On the other hand, many other individuals (Plate IX, fig. 1) have the surface

entirely covered by a thin, imperforate, calcareous membrane, which gives them

very much the aspect of the stems of such Corals as Lithostrotion junceum or

15
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Diphyphyllum stramineum, Bill. Very commonly a portion of a single stem will

be covered in this way by a smooth calcareous envelope, while other portions,

from natural or artificial deficiency of the membrane in question will exhibit the

apertures of the zooidal tubes. In transverse sections of such specimens as possess

this membranous covering we find that it is not applied directly to the poriferous

surface below, but that between the two are developed numerous large-sized

lenticular vesicles, the general appearance of which is not unlike the vesicles of

such Corals as the Cystiphylla (Plate IX, fig. 3). To begin with, I was under the

impression that these " marginal vesicles " were structures of constant occurrence

and that their non-existence in certain specimens was only due to the fact that

the peripheral vesicles had been decorticated prior to fossilisation. I am, however,

now satisfied that this is not the case, but that there exist underAmphipora ramosa two

distinct groups of specimens, those of the one group, seemingly the most numerous,

exhibiting a poriferous and vermiculate surface ; while those of the other group

have their original surface surrounded by a zone of vesicles which are in turn

enveloped by a thin calcareous pellicle. The only conjecture which I can offer as

to the nature of these " marginal vesicles " is that they are reproductive in function,

and that they correspond with the " ampullae " of the Stylasteridce. This view

would not only explain the fact that these vesicles were not universal in their

occurrence in A. ramosa, but would also throw some light upon the otherwise

inexplicable phenomenon that various Stromatoporoids have so commonly portions

of the surface covered by a kind of calcareous pellicle.

VI. THE NATURE OF " CAUNOPORA."

The singular fossils for which the generic names of " Caunopora" Phill., and
" Diapora" Barg., have been proposed are known, to their cost, by all students of the

Stromatoporoids. They have proved a fertile source of differences of opinion
;

and these differences are important, since the conclusions which are to be formed as

to the structure and relations of the whole group of the Stromatoporoids necessarily

depend largely upon the views which may be held as to the nature of the so-called

" Caunoporai " and " Diaporae." As is well known, the fossils to which these names

have been given, resemble in all essential respects the ordinary Stromatoporoids,

except that the ccenosteum is traversed by numerous thick-walled tubes, which are

directed at right angles to the concentric laminae of the fossil, and which open by

definite rounded apertures upon its surface. Sometimes these tubes—which may

in the meanwhile be conveniently called " Caunopora-tubes "—have simply a thin,
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but quite definite proper wall, either alone or with but a very thin secondary

lining. More commonly, the proper wall is strengthened by a dense secondary

deposit of light-coloured sclerenchyma, which may nearly obliterate its internal

cavity (Plate X, fig. 2). The tubes are attached inferiorly to irregular horizontal

stolons, which sometimes clearly have a proper wall, but which at other times seem

to be bounded only by the general tissue of the Stromatoporoid. The tubes

further give out lateral horizontal tubes, which may simply open into adjoining

tubes, or which may ultimately bend upwards and give origin to new vertical tubes.

Superficially, the " Caunopora-tubes " terminate in rounded thickened apertures,

which are flush with the general surface, or project very slightly above it. In the

few specimens in which the tubes appear to be prolonged above the surface at all,

it is probable that the fossil has been partially decorticated ; but the horizontal

connecting-processes certainly seem to occasionally lie above the last-formed layer

of the Stromatoporoid (Plate X, fig. 3). As to whether or not there exists any

communication between the " Caunopora-tubes " and the interlaminar spaces and

zooidal tubes of the enveloping Stromatoporoid, it seems impossible to arrive at

present at any absolutely positive conclusion. In most cases there certainly seems

to be no such communication. On the other hand, thin sections occasionally show

phenomena which would lead to the belief that the horizontal connecting-tubes may

open into the adjoining zooidal tubes, or that the main " Caunopora-tubes " them-

selves sometimes open inferiorly into the interlaminar spaces of the Stromatoporoid
;

but it is probable that the phenomena in question are delusive.

As regards their internal structure, the " Caunopora-tubes " are probably always

tabulate. It is true that in a number of specimens " tabula? " cannot be detected,

but this is probably the result of mineralisation, as I have rarely failed to detect

these structures in well-preserved examples of all the forms of " Caunopora." The

tabular may be simply horizontal, or curved, but they are more commonly partially

funnel-shaped, a number of vesicular tabulae being placed on one side or on both sides

of the tube. Hence cross-sections of the tubes present appearances almost exactly

similar to those seen in corresponding sections of the corallites of Syringopora, and

sometimes in similar sections of Aulopora. Very often, the same " Caunopora-

tube " is partially furnished with flat tabula?, and partially with funnel-shaped

tabula?. As a general rule I have failed to detect the existence of septal spines in

the " Caunopora-tubes ;" and I am not aware that these structures have been

clearly recognised as occurring in any instance by previous observers. I have

never found any satisfactory indications of septa in any of the " Cannoporai " of the

British Devonian Rocks, but it may well be that this is the result of the extent to

which most of the Devonshire specimens have been altered by fossilisation. I have

also not succeeded in detecting such structures in a large number of specimens

from the Devonian Rocks of Germany, where the minute structure is very well
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preserved. It is therefore extremely probable that the tubes of many of the
" Caunoporm " and " Diaporce " are really destitute of anything of the nature of

septa. On the other hand, I have recently found a number of " Gaunoporce " in

the Devonian Rocks of the Eifel, in which the " tubes " are furnished with well-

preserved and quite unmistakeable septal spines. In such cases the septal spines

are arranged in vertical rows in the interior of the tubes, eight of such rows beino-

apparently the general number. The spines are altogether of the type of these struc-

tures, as seen in many species of Favosites or in Syringopora. They have the form
of blunt calcareous spines (Fig. 17), which fall short of the centre of the tubes, and

Fig. 17.

Fig. 17.—Sections of a species of Stromatopora, from the Devonian Limestone of Gerolstein,

enlarged twelve times, showing " Caunopora-tubes " with septal spines. A. Tangential

section. B. Vertical section

are often quite marginal. They are most easily recognised, as a rule, in longitu-

dinal sections, in which they are transversely divided near their bases, and appear

in the interior of the tubes as rows of dark round spots (Fig. 17, b). I may add

that in a specimen of " Caunopora " from the Corniferous Limestone of Ontario
>

which Dr. Hinde was so good as to submit to me, I have found similar but even

more largely developed septal spines.

Another point in which great variations exist among the so-called " Gaunoporce
"

is as to the mode of growth of the tubes. In some specimens, which, however, are

by no means typical ones, the " Caunopora-tubes " are very irregular in their

growth, being often far apart, and not extending their vertical growth to any great

distance from the horizontal stolons to which they are attached. In such speci-

mens, the " Caunopora-tubes," if divested of the enveloping Stromatoporoid, might

fairly enough represent an ordinary Aulopora colony, in which the tubes had grown

to a much greater height than is usual in the genus Aulopora, and had also become

here and there connected by an occasional cross-tube. This is the condition of

things, for example, in the specimen from the Corniferous Limestone just alluded

to. In the great majority of the " Gaunoporce," however, the tubes are placed close

together, and usually at tolerably regular intervals, and they grow straight upwards

for very considerable distances. Owing to the fact that it is not possible to make
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any vertical sections which shall intersect any given tube along its entire length, it

is not possible to assert positively that the individual tubes of the " Caunoporce,"

are continued through the entire thickness of the larger examples without interrup-

tion. In laminar specimens of " Cawwpora" it seems almost certain that the

majority of the tubes are continued straight from the base of the organism to the

surface, without any interruption, merely giving off horizontal connecting-processes

to adjoining tubes at intervals. In such specimens I have often traced a single

tube, without a break, through a vertical thickness of an inch or more. In the

more massive specimens, which often reach several inches in thickness, I have little

doubt that the tubes also run for very long distances without interruption, though

I am not able to say that they are continued from the base to the surface. [I have

traced a single tube for over two inches.] In such specimens, therefore, the

u Caunopora-tubes," if divested of the surrounding tissue, would more nearly

resemble a colony ot Syringopora than one of Aulopora. They would, however,

differ from any ordinary Syringopora in the regularity with which they are spaced,

and, still more, in their often very minute size.

In other specimens, again, parts of the organism may be charged with " Cauno-

pora-tubes," while they maybe wanting, or very sparsely developed, in other parts

of the same. In other cases, again, the " Gaunopora " assumes a cylindrical shape,

and then the tubes radiate outwards in all directions to open on the surface of the

specimen. A modification of this is seen in some specimens where the organism

consists of a series of parallel cylinders united by a larger or smaller amount of

interstitial tissue. In such cases, each cylinder is generally traversed by its own

set of " Caunopora-tubes," radiating outwards from its central line.

Another important consideration in the case of the " Caunoporce " and " Dia-

jporce " is that of the nature of the Stromatoporoid in which the " Caunopora-tubes "

are enveloped. I have examined many hundreds of these fossils, but it has not

been in more than perhaps a dozen instances that I have met with anything that could

be properly called a " Gaunopora " or " Diapora" unless the enveloping Stromato-

poroid has belonged to the " Milleporoid " section of the Stromatoporoids, i. e.

to that section in which the skeleton is of the more or less completely reticulated

type. In fact, almost all the " Caunoporce " and " Diaporce " belong, as regards

the tissue of the enveloping Stromatoporoid, to the genera Stromatopora, Goldf., and

Stromatoporella, Nich., and it was upon the difference in the structure of the

skeleton in these two genera that Bargatzky founded his genus Diapora, as distinct

from Gaunopora, Phill. Until recently, I should have said that all specimens of

" Gaunopora " and " Diapora " belonged, as regards the enveloping Stromatoporoid,

to the genera Stromatopora and Stromatoporella. Dr. Hinde has, however, shown

me a specimen of a " Gaunopora " from the Corniferous Limestone of Canada, in

which the enveloping Stromatoporoid is referable to the genus Clathrodictyon.
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Mr. Champernowne has, further, shown me a specimen of Actinostroma, from the

Devonian Rocks of Devonshire, in which " Caunopora-tubes " are developed.

Lastly, I have myself recently collected a number of specimens of " Caunoporce"

from the Silurian Rocks of Oesel, in which the enveloping Stromatoporoid belongs

to a peculiar group of forms intermediate between Clathrodictyon and Rosenella.

It should be borne in mind, however, that there occasionally occur specimens

which are penetrated by isolated or quite irregular tubes which have internally

much the same structure as " Caunopora-tubes," from which, indeed, they could

not be morphologically distinguished, but which should not be considered as being

true " Caunojporce " or " Diaporce." In such cases, the tubes are generally of large

size, are entirely irregular in their growth and distribution, run usually more or

less horizontally or obliquely, and sometimes are exposed over parts of the surface.

It seems safe to set down all such specimens as cases in which some Stromato-

poroid has more or less completely enveloped in its growth some Syringoporoid or

Auloporoid Coral. I do not mean by this to imply that the true " Caunoporce"

may not also be due to the combined growth of a Stromatoporoid with some

Syringoporoid or Auloporoid Coral ; only in that case, as will be shown later on,

it is necessary to suppose that the enveloped Coral has undergone certain striking

changes in its normal mode of growth, whereas in the specimens just alluded to

the embedded Coral exhibits nothing distinctive or peculiar.

One other important general point about the " Caunojporce " and " Diaporce
"

remains to be noticed, and it is of the highest significance. I have found,

namely, that all those Stromatoporoids, which are known to me as habitually giving

rise to " Caunojporce " and " Diaspora" occur both with and without the embedded
" Caunopora-tubes." That is to say, while, as a general rule, only certain

particular species of Stromatoporoids occur in the condition of " Caunojporce
"

or " Diaporce" the same species can always be shown to exist without the embedded

tubes which characterise these two so-called genera. I shall deal more fully with

this point later on. All that it is in the meanwhile necessary to insist upon is

that this discovery would seem to render it certain that the " Caunopora-tubes "

—

whatever the true nature may be—are not structures characteristic of particular

species of Stromatoporoids. On the contrary, they occur only in certain individuals

of those species in which they are found at all, and they are wanting in other

individuals of the same species. It follows from this, a fortiori, that the presence

of " Caunopora-tubes" cannot be employed as a character distinctive of certain

genera of the Stromatoporoids. We must therefore abandon the names Cauno-

pora, Phill., and Diapora, Barg., as the titles of genera.

The main details of the history of opinion as to Caunopora. may be told in a

few sentences. The genus Caunopora was originally founded by Phillips (' Pal.

Foss. of Cornwall, &c.,' p. 18, 1841) for two different forms, viz. C. placenta^
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Lonsd., and C. ramosa, Pliill. The latter of tlicso has been seen not to be a

" Caunopora" at all, but to be the type of the genus Amphipora, Schulz. The

former is the Coscinopora placenta of Lonsdale, and it would be difficult or impos-

sible, from the figures and descriptions of both Lonsdale and Phillips, to identify

it precisely with any particular one of the three or four commoner kinds of

" Caunoporce " which occur in the Devonian Rocks of Devonshire. It would, at

any rate, in my opinion, be inexpedient to attempt to retain the name of "placenta "

as a specific title, unless Caunopora were also to be retained as a genus. My reason

for this conclusion is that the presence of " Caunopora-tubes " in the fossil was,

of course, the essential feature selected by Lonsdale and Phillips as characterising

their Caunopora placenta as a species, whereas these tubes occur in all the so-called

Caunopora?, and their presence cannot, therefore, be employed to characterise a

species.

As early as 1844, Professor Ferdinand Roemer expressed the opinion (' Das

rheinische Uebergangsgebirge ') that Caunopora, Phill., was merely based upon

examples of Stromatoporoids, which in the course of growth had enveloped colonies

of Syringopora, and that the genus consequently must fall to the ground. To this

view Roemer has always adhered, so far as concerns the belief that " Caunopora "

has no existence as a single organism : but he has so far modified his original view

(' Geol. Mag.,' New Ser., Dec. ii, vol. vii, p. 343, 1880) that he now regards

Anlopora rather than Syringopora as the Coral which is associated with Stromato-

poroids in the production of " Caunopora " colonies.

In the series of valuable papers which he has published on the Stromatoporoids

Mr. Carter was at first disposed to accept " Caunopora " as an independent organ-

ism ; but he subsequently abandoned this view, and expressed the opinion that,

as previously asserted by Roemer, the Caunoporce were the result of the commensal-

ism of a Stromatoporoid and a Coral (' Ann. and Mag. Nat. Hist.,' Ser. 5, vol. iv,

p. 101, 1879). At a still later date, while retaining this view as to the commensal-

ism of Caunopora, Mr. Carter expressed the opinion that the Coral which was thus

associated with Stromatoporoids was rather to be regarded as Syringopora than as

Aulopora, since infundibuliform tabula? could be occasionally recognised in the tubes

(' Ann. and Mag. Nat. Hist.,' Ser. 5, vol. vi, p. 339, 1880.)

Mr. Champernowne, whose opinion upon any subject connected with the

Devonian Stromatoporoids is of. the greatest value, also arrived at the conclusion

that the " commensal theory " was probably the true one, and has consistently

opposed the view that " Caunopora " and " Diapora'' are genera of Stromatoporoids.

On the other hand, many observers have at various times maintained views as

to the nature of Caunopora opposed to the preceding. It has, namely, been held

by many authorities that the thick-walled tubes of" Caunopora " are not foreign to

the Stromatoporoid in which they are found, but truly belong to it, and that the
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genus is therefore a valid one. To mention only the most recent writers on this

subject, this view has been maintained by Dr. August Bargatzky (' Die Stromato-

poren des rheinischen Devons,' 1881), and by Dr. Carl Riemann (" Die Kalke des

Taubensteins bei Wetzlar und ihre Fauna," ' Neues Jahrb. fiir Min. Geol. und

Pal.,' 1884). Dr. Bargatzky, indeed, not only supports the validity of the genus

Caunopora, Phill., but founds the new genus Diapora for certain "Caunopora"

colonies in which the " ground-mass " exhibits radial pillars and concentric

laminae, instead of being simply reticulate, as it is in the true " Caunopora" of

Phillips, as understood by Bargatzky.

For my own part, I must frankly admit that my views have always been in

favour of the validity of " Caunopora," as comprising independent organisms. In

pursuit of the present inquiry, however, I have had to make a microscopic exami-

nation of a very extensive series of specimens of " Caunopora " and " Diapora " from

the Devonian Rocks of Devonshire, Germany, France, and North America, and I

have been driven to the conclusion that these names do not correspond with

generic divisions, but that the fossils so called are in reality occasional conditions

of certain particular species of Stromatoporoids. This does not, however, neces-

sarily involve the acceptance of the " commensal theory " of " Caunopora," of which

Roemer is the originator, and in which he has been followed by Carter and

Champernowne—the theory, namely, that the fossils upon which " Caunopora " is

based are really the result of the commensalism of certain types of Stromatoporoids

with certain types of Corals. The problem as to the precise nature of the tubes

of " Caunopora " has, indeed, proved to be one of such extreme difficulty that it will

be best to give here a kind of summary of the arguments for and against the

different views which might be taken as to this subject, without committing myself

finally to any one theory as opposed to the others. In so doing there are three

principal theories which I shall pass in review, viz. :— (1) The view that " Caunopora"

and " Diapora " are genera of Stromatoporoids
; (2) the theory of Roemer that

" Caunopora " and "Diapora" are the result of the commensalism of certain Stroma-

poroids with certain Corals ; and (3) the theory that the " tubes " of" Caunopora
"

and " Diapora " belong to the organism in which they are found, but that they repre-

sent structures which are only developed in certain colonies or in certain indivi-

duals, and that these names, therefore, merely indicate a state of certain

Stromatoporoids.

I. Caunopora and Diapora as Genera.

The theory that Caunopora, Phill., and Diapora, Barg.,are genera of Stromato-

poroids may, in the light of presently known facts, be dismissed with comparative

brevity. So long as it remained unknown with what particular types of Stromato-
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poroids " Caunopora-tubes " wero associated, it was a not unreasonable conclusion

that the forms possessing these singular structures were really distinct genera.

Bargatzky was the first observer who directed his attention specially to the minute

structure of the tissue enveloping the tubes ; and he showed, quite rightly, that

this tissue is sometimes of the completely reticulated type, while at other times the

reticulation is incomplete. On this difference—which is really the difference

between Stromatopora, Goldf., and Stromatoporella, Nich.—he based his separation

of Diapora, Barg., from Caunopora, Phill. As already pointed out, it would

appear that there are only certain particular types of the Stromatoporoids which

habitually form " Caunoporoid " colonies, and that other common and well-known

types rarely or never do so. For example, the species of Actinostroma, which

occur in such vast numbers in the Devonian Rocks of Britain and Germany, seem

hardly ever to form " Caunopora}." They very commonly envelop Corals of different

kinds in the course of their growth ; but with the exception of a single specimen

in the collection of Mr. Champernowne, I have never met with an example of the

genus associated with the regular " Caunopora-tubes." No Labechia has ever been

recorded as giving rise to " Caunopora" colonies, though the coenosteum in this genus

also quite commonly grows round and envelops Corals or other foreign organisms.

Similarly, the species of Glathrodictyon are almost never observed with associated

" Caunopora-tubes." With very few exceptions, all the " Caunopora}" and "Diapora?"

which I have examined belong, as regards the investing Stromatoporoid, to the

family of the Stromatoporidm, and to one or other of the two genera Stromatopora,

Goldf., and Stromatoporella, Nich. Moreover, all the species of these two genera

which are of common occurrence as " Caunopora}" and " Diapora}," occur also without

the embedded tubes, the two " states " of each species being often found side by side

in the same locality. The species of Stromatopora and Stromatoporella which are

most commonly concerned in the production, respectively, of " Caunopora} " and
" Diapora} " are the following :

(a) Stromatopora concentrica, Goldf. (Plate XI, figs. 16 and 17, respectively

with and without " Caunopora-tubes ").

(b) Stromatopora Hupschii, Barg., sp. (Plate X, figs. 8—12, with the "Cauno-

pora-tubes ;" woodcut, Fig. 6, without the tubes).

(c) Stromatopora bucheliensis, Barg., sp. (Plate X, figs. 6 and 7, with the

" Caunopora-tubes;" woodcut, Fig. 6, without the tubes).

(d) Stromatopora Beuthii, Barg., sp.

(e) Stromatoporella laminata, Barg., sp. (Plate X, figs. 1—4).

(/) Stromatoporella eifeliensis, Nich.

The species of Stromatoporella have not yet been worked out, and I do not know
whether there are any species of this genus which never form " Diapora " colonies.

I have not, however, so far, found the type-species of this genus, viz. S. granulata
}

16
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Nicli., to be associated with " Caunopora-tubes." On the other hand, there are

various species of the genus Stromatopora which, so far as our present knowledge

goes, never give rise to " Caunopora " colonies. Thus, I have never seen any

examples of" Caunopora" colonies in the case of the Silurian Stromatoporce, such

as S. typica,
1 Rosen, S. Carteri, n. sp., and S. discoidea, Lonsd., though the first

of these is the commonest of all the Silurian Stromatoporoids in this country. So

far as I know, indeed, the Silurian Rocks of Britain have as yet yielded no
" Caunoporce." It has, however, been pointed out by Professor Ferdinand Roemer

(' Geol. Mag.,' 1880, p. 345) that the Silurian pebbles of the Drift of Holland and

North Germany sometimes yield specimens of" Caunoporce." Of this nature is the

fossil described by Goldfass (' Petref. Germ.,' vol. i, p. 113, Taf. 38, fig. 13) as

Syrlngopora filiform/is and subsequently described by Roemer himself as Heliolites

interstincta (' Diluvial Geschiebe von Sadewitz,' p. 24, Taf. 4, fig. 2 c). I have also

recently collected in the Silurian Rocks (Upper Oesel Group) of Oesel a number of

remarkable specimens of " Caunoporce." These present, however, certain special

peculiarities of their own, one of the most important of these being that the

enveloping Stromatoporoids appear to be related to the genus Clathrodictyon, the

associated species of Stromatopora being seemingly free from " Caunopora-tubes."

Upon the whole, considering that the embedded tubes constitute the essential

feature upon which Caunopora, Phill., and Diapora, Barg., were founded, the facts

above recounted would seem to render it absolutely certain that these names

cannot be retained as names of genera. To retain these names would lead us into

the position of having a series of forms of Stromatopora and Stromatoporella which

could only be separated from a parallel series of forms of Caunopora and Diapora

by the fact that the latter possessed embedded tubes, the structure of these tubes

being in all these species essentially the same. As this position appears to me to

be a quite untenable one, I shall abandon Caunopora, Phill., and Diapora, Barg., as

genera of the Stromatoporoids ; since the attempt to reconstruct these genera by the

omission of the "tubes" from the list of their distinctive characters could only

lead to confusion.

1 I have recently collected in the Silurian Limestones of Hoheneichen, in Oesel, a remarkable

specimen of Stromatopora typica, Eosen, which has the general aspect of a " Caunopora," with

unusually large tubes. In this specimen, however, the embedded tubes differ entirely in their

structure from those of all the ordinary " Caunoporce." Not only do they unquestionably belong to

an organism foreign to the Stromatoporoid in which they are enveloped, but they belong to a very

peculiar type of Eugose Corals with which I am not otherwise acquainted.
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II. The Theory of the Commensalism of Caunopora and Diaspora.

In discussing Prof. Roemer's theory of the " commensalism " of " Caunopora "

and " Diapora," I shall, in the first place, review generally the arguments against

the theory and those in favour of it. In the second place, it will be necessary to

discuss the question whether, if the theory of commensalism be accepted, the

" Caunopora-tubes " are referable to Syringopora, or whether they belong to

Aulopora.

(a) General Arguments against Commensalism.—The following, stated briefly and

in a summary form, are the principal facts and considerations which tell against

any theory of the commensalism of " Caunopora." It should be premised that all

those cases where Stromatoporoids demonstrably envelop different kinds of Corals

are here left out of sight. All we have to deal with here are the typical " Cauno-

poroz" and " Diaporce," in which we cannot at present demonstrate commen-

salism. "With regard to all such specimens—and they are very numerous—it may
be taken for granted, with our present knowledge, that if the organism be the

result of the commensalism of a Coral and Stromatoporoid, the former must belong

to Syringopora or Aulopora, or to some closely allied type. We are not, at any

rate, acquainted with any Paleeozoic Corals, except the species of these two genera

or of closely related types, the internal structure of which is such as to permit of

our supposing that the " Caunopora-tubes " might belong to them.

1. In the first place, colonies of Aulopora are often found associated in different

ways with Stromatoporoids, and yet not giving rise to " Caunoporoe, " or " Diaporce"

Thus, in the Wenlock Limestone of Britain nothing is commoner than to find

Aulopora colonies spreading over the upper or under surfaces of Stromatoporoids,

and even sometimes in part enveloped in these ; but in an examination of two or

three hundred of such specimens I have not detected a single one in which the

Stromatoporoid had completely enclosed the Coral, or in which the latter had been

induced to lengthen its tubes or to alter in any way its normal mode of growth.

On the other hand, in the Devonian Strata I have often noticed tubes apparently

belonging to Auloporce, or to some of the types which have been placed under

Syringopora, completely immersed in Stromatoporoids, and nevertheless not giving

rise to " Caunoporae ;" the growth of the embedded Coral being altogether irregular

and showing none of the peculiar characters of the latter.

2. Again, there are extensive groups of rocks in which all the conditions required,

on the theory of commensalism, for the production of " Caunoporas " are present,

and yet the fossils so called are unknown, or are extremely rare. Thus, as just

noted, the Wenlock Limestone of Britain contains a vast abundance of Stromato-

poroids (including three species of the genus Stromatopora itself) along with
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numerous examples of both Aulopora and Syringopora ; and yet I have never found

a single example of either " Caunopora " or " Diapora " in it, nor do I know that

one has ever been found. 1 Another but not so striking case is that of the Corni-

ferous Limestone of North America, in which we find a remarkable profusion of

species of Syringopora, and to a less extent of Aulopora, existing with great

numbers of Stromatoporoids ; and yet " Caunopora? " and " Diaporo3 " are exceed-

ingly rare.

3. The converse of this also holds good. That is to say, there are strata in

which " Caunopora? " and " Diapora? " are very abundant, and in which Aulopora

and Syringopora may be very rare. This is most marked in the case of the

Devonian Limestones of Devonshire, in which " Caunoporm " are extraordinarily

abundant, whereas species of Aulopora or of Syringopora (unless they are supposed

to be nearly all " commensals ") are hardly known, and are certainly very rare. A
partial explanation of this may doubtless be found in the difficulties which attend

the collection of fossils from these strata otherwise than in polished slabs ; but

this explanation would not apply to cases like the Devonian Limestones of Gerol-

stein, in the Eifel, where " Caunopora?" and " Diaporoe" are very common, whilst

Aulopora? are not particularly abundant, and Syringopora?, if they occur at all, are

extraordinarily rare.

4. If we accept the theory of the commensalism of " Caunopora" and " Diapora"

we must suppose that the production of the fossils so named involves something

very much more than mere envelopment. Perhaps all the forms of the Stromato-

poroids—save such abnormal types as Amphipora and Beatricea—occur occasionally

encrusting or enveloping foreign organisms. We should therefore expect that any

type of the Stromatoporoids might sometimes be found in the " Caunopora-state."

On the contrary, it is only the Stromatoporoids of one particular group which seem

habitually to give rise to "Caunopora?" and " Diapora? ;" and it is only certain

species in this group which appear to do so. Moreover, the forms which do produce

such colonies are mostly non-encrusting types, furnished with a basal epitheca.

5. Moreover, supposing that " Caunopora?" and " Diapora?" are the result of

the associated growth of a Stromatoporoid and a Coral, there are no Palaeozoic

Corals which have even a general correspondence as regards their internal structure

with the " tubes " of these fossils, except the Auloporoid and Syringoporoid Corals.

1 As before mentioned, I have recently found a number of specimens of " Caunopora " in the

Upper Silurian Limestones of Oesel, these being the only Silurian " CJaunoporcs" that I have ever seen.

At one locality (Kattri-pank) these " Caunoporce" are associated with numerous examples of Syringopora

hifurcata, Lonsd. (= S. reticulata, His.) ; and I thought at first that the former might easily prove

to be merely colonies of the latter living commensally with Stromatoporoid colonies. A microscopic

examination of both, however, has satisfied me that in this particular instance the embedded tubes of

the " Caunoporce'
1

'' are certainly not referable to this particular species of Syringopora, as they differ

from the latter both in size and in their internal structure.
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But there are no known species of either Aulopora or Syringopora, the colonies of

which, in their normal habit and mode of growth, would correspond in any precise

way with the aggregate of tubes of a " Caunopora " or " Diapora" as these latter

would be seen when divested of the Stromatoporoid in which they are enveloped.

I shall enter into this subject at greater length in discussing the special claims of

either Aulopora or Syringopora to be regarded as concerned in the production of

" Caunoporce." In the meanwhile it is enough to point out, that whether we select

Aulopora or Syringopora as the Coral associated with a Stromatoporoid to form
" Caunopora " colonies, or whether we allow both to play this part, we are alike

compelled to suppose that the Coral, when living under these conditions of life,

entirely modifies its normal habits and mode of growth. This seems to me to be

the only way of accounting satisfactorily for the peculiarities of the tubes of a

" Caunopora " colony, if we suppose these tubes to belong to any known species of

Aulopora or Syringopora.

6. Lastly, if the theory of the commensalism of" Caunopora" be accepted, we

must admit not only that several species of Stromatoporoids are liable to form such

colonies, but also that at least two or three species of Corals are concerned in the

process. For " Caunoporm " differ from one another, not only as to the structure

of the " ground-mass " of the fossil, but also as to the size and other characters of

the embedded tubes.

(b) General Arguments in favour of Commensalism.—The above are the principal

difficulties which have to be confronted, if we accept the theory of the commensa-

lism of " Caunopora ;" and they are so numerous and so weighty as to form, in

my opinion, an ample justification for those who have hitherto hesitated to admit

the correctness of the theory. On the other hand, the following are the principal

arguments, of a merely general nature, which support the theory of commensalism :

1. The general aspect of the tubes of "Caunopora" and "Diapora" is

extremely like that of the tubes of the Auloporoid and Syringoporoid Corals ; some-

times resembling Auloporo3 ; at other times making a close approach to the Syringo-

porad.

2. The tubes have definite thickened walls of their own, quite distinct as a rule

from the tissue of the investing Stromatoporoid (Plate X, figs. 1, 2, 6, 7, 8, 9).

In all cases, the tubes are uniformly and universally covered throughout with a

thin layer of the tissue of the Stromatoporoid, so that it is never possible in thin

sections to find any portions of the walls of the " Caunopora-tubes " which are not

covered externally by the ordinary tissue of the Stromatoporoid. The proper wall

of the tubes may be quite thin, and may be merely represented by a dark line ; but

usually the wall is further thickened by an extensive deposit of light-coloured

sclerenchyma by which the internal cavity of the tube is much contracted (Plate X,

fig. 11). In some thin sections I have been unable to make out any proper wall
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to the " Caunopora-tubes," tlie walls of which appear to be composed only of the

ordinary tissue of the Stromatoporoid-colony. Little stress, however, can be laid

upon this observation, as it might merely be a case in which the original walls of

the "Caunopora-tubes" had been gradually absorbed and "replaced" by the

Stromatoporoid, after the fashion so well known in the recent Hydradinia.

3. It has hitherto proved impossible to demonstrate in a satisfactory way the

existence of any communication between the cavities of the " Caunopora-tubes
"

and the mterlaminar spaces or zooidal tubes of the investing Stromatoporoid.

Some thin sections appear to show the occasional existence of such a communica-

tion ; others show no traces of anything of the kind. In the absence of any clear

and positive proof of the existence of such a communication we are precluded from

any comparison between the " tubes " of " Caunopora " and the gastropores of the

Milleporidce and Stylasteridce. The absence, therefore, of a proved coenosarcal

connection between the " Caunopora-tubes " and the investing Stromatoporoid is

in my opinion^ the strongest of all arguments in favour of the theory of commen-

salism—in spite of the great difficulties which this theory has to overcome. Indeed,

till such a connection can be shown to exist—and I am not prepared to assert

positively that it may not yet be shown to exist—it does not seem to me possible

to definitely accept any theory which would regard the " Caunopora-tubes " as

constitutent parts of the organisms in which they are found.

4. Most well-preserved specimens of " Caunopora" and " Diapora" when

examined in thin sections, can be shown to have their tubes intersected by a larger

or smaller number of " tabulce," which are sometimes flat or simply curved, some-

times vesicular, and often infundibuliform. Very commonly the same tube will

be provided in part with flat tabulae, and in part with vesicular or funnel-shaped

tabulae (Plate X, figs. 1 and 2). I entertain little doubt but that the tubes of

" Caunopora " and " Diapora " really always possess these tabulae ; though owing

to imperfect preservation (as, for example, in most of the Devonshire specimens)

their presence may be difficult to demonstrate or they cannot be shown to exist at

all. Owing to the presence of these tabulae, longitudinal and transverse sections

of the tubes of "Caunopora " and " Diapora " possess a striking resemblance to

corresponding sections of the corallum of Syringopora, or, to a loss degree, of

Aulopora. It appears to me, however, that it is easy to give a far more than due

weight to this resemblance, since precisely similar "tabulae," exhibiting precisely

similar variations in their form and arrangement, can be shown to exist in the

astrorhizal canals of certain Stromatoporellce and in the axial canals of Idiostroma,

Stachyodes, and AmpMpora ; and it cannot be doubted that these tubes belong to the

Stromatoporoid in which they are found.

5. A much more weighty argument in favour of the theory of commensalism

may be based upon the discovery, which I have recently made, that the " tubes
"
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of certain " Caunoporce " and " Diaporce" are provided with septal spines. I have

already described and figured these structures (Fig. 17), and need only repeat here

that in their structure and general arrangement they show nothing which would

distinguish them from the corresponding septal spines of a Syringoporaor a Favosites.

The only existing Hydrozoa which have any structures which could be confounded

with the " septa " of the Actinozoa are the Stylasterids, in some of which the

dactylopores of each cyclo-system are separated by thin radiating partitions or

"pseudo-septa" (Moselcy). These structures, however, have no resemblance to

the rows of septal spinules just alluded to as occurring in the interior of the tubes

of certain of the " Caunoporce " and " Diaporce" It appears, therefore, to be quite

certain that in all those " Caunoporce " and " Diaporce " in which the tubes possess

septal spines, the tubes must be foreign to the Stromatoporoid in which they are

found, and must belong to some Actinozoon. Moreover, as those " Gaunoporce

"

and " DiaporcB " in which the tubes have septal spines are in no other respect

distinguishable from those in which the tubes appear to be without such spines,

it seems hardly possible to evade the conclusion that in the latter also the " tubes
"

are foreign structures.

(c) Syringopora as the Commensal of Caunopora.—Admitting that the so-called

" Caunoporce " and " Diaporce " are the result of the commensalism of some Coral

and some Stromatoporoid, the nature of the Corals concerned in the process still

remains for determination. The settlement of this point has proved a matter of

extreme difficulty, since the choice seems in most cases to lie between Syringopora

and Aulopora, and neither of these genera fulfils all the requirements of the case.

If we take the larger and more massive examples of " Caunopora," and imagine

the investing Stromatoporoid to be removed, there is no doubt but that the

aggregate of the embedded tubes would show a close general resemblance to the

corallum of Syringopora. In such examples the " Caunopora-tubes " are very long,

run parallel with one another, and are connected by cross-branches which some-

times give origin to new vertical tubes instead ofopening into an adjoining tube. In

their internal structure, also, the tubes would answer very well for Syringopora-tubes.

The tabulae of Syringopora, though usually funnel-shaped, are sometimes simply

flat or curved (e. g. in S. geniculata, Phill.),and sections of the " Caunopora-tubes "

show all the phenomena which are seen in similar sections of Syringopora, as regards

the " tabulae." The septal spines of the " Caunopora-tubes" are likewise—when

present—quite like those of Syringopora, except that there appear to be only eight

rows of these structures in each tube, whereas there are generally from twelve to

twenty of such rows in Syringopora.

There are, however, in spite of these resemblances, great difficulties in the way

of supposing that the " Caunopora-tubes " are really referable to Syringopora. In

the first place, very many " Caunoporce" and most "Diaporce" are not massive,
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but form thin, laminar expansions, often of great size, the thickness of which varies

from 4—6 mm. up to perhaps 2—4 cm. In such cases, the embedded tubes, if set

free from their investment, would be quite unlike any known Syringopora, and

would much more closely approach the general characters of an Aulopora-colonj.

In the second place, there are no known species of Syringopora which possess such

exceedingly delicate tubes as those of many " Caunoporce" and " Diaporce." In

many examples of the latter I find the tubes to be not more than perhaps ^ mm.
in diameter, and they are sometimes even smaller than this (Plate XI, fig. 17).

As regards the Devonian species of Syringopora, Schluter (' Sitzungsberichte der

niederrhein. Gesell.,' 1885) states that his S. tenuis has the smallest tubes of any

species of Syringopora known to occur in the Middle Devonian of the Rhenish

region, in which " Caunoporce " are very abundant. The diameter of the corallites

in this species are stated not to exceed 1 mm. ; and in the Syringopora moravica of

Ferd. Roemer (' Leth. Pal.,' p. 495), from the Devonian of Olmiitz, the corallites are

said to be only § mm. in diameter. In both of these, however, the diameter of the

corallites much exceeds that of the tubes of many " Caunoporce^ and the tubes in

most species of Syringopora are much larger than in these two.

In the third place, the massive examples of " Caunopora" which otherwise

most resemble Syringoporce, have the tubes much more regularly spaced, and much

more uniformly parallel, than we see them to be in any known species of the genus

Syringopora. In many specimens in which the entire colony may be some inches

in thickness, the mass is traversed throughout by straight parallel tubes which

may be from ^ to ^ mm. in diameter, and which on an average are placed at about

a millimetre apart. On the other hand, in all the known Syringoporce the tubes

are not only thicker, but much more irregular in their growth, being invariably

more or less flexuous, and thus more or less intertwined with one another.

Again, we have not at present any right to assume that septal spines are always

present in the tubes of " Caunopora." The discovery of these structures in certain

"Caunoporce" and " Diaporoe" has certainly greatly lessened the difficulty

of accepting Syringopora as the " commensal " of these fossils, but many
excellently preserved specimens show no traces of these structures, and they do

not seem therefore to have been uniformly present. On the other hand, all the

Syringoporce appear to possess septal spines in the corallites.

Lastly, there are formations or localities in which " Caunoporce " and " Diaporce "

are very abundant, but in which no examples of Syringopora have ever been

detected. Thus at Buchel in the Paffrath district, we find an enormous number

of " Caunoporce " and " Diaporce" bub no single example of a Syringopora has

ever been found, though Aulopora-colonies are sufficiently abundant. This is true

also, so far as I am aware, of another well-known German locality, viz. Gerolstein

in the Eifel. It is also true, in a general way at any rate, of the Devonian Lime-
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stones of Devonshire, in which " Caunoporce" are extremely abundant, while

Syringoporce are nearly unknown. Of course, in such cases it might be said that

the reason of the absence or scarcity of Syringoporce is merely that these Corals

have wholly or mostly become commensals with Stromatoporoids, and have thus

become " Caunoporce ;" but till it is proved that the " Caunopora-tubes " belong to

Syringopora, this seems to me to be to some extent begging the question at issue.

It seems, at any rate, certain that if we accept Syringopora as the Coral which

is concerned in the production of " Caunoporce" and " Diaporce " we must at the

same time make two admissions which are attended with more or less of doubt and

difficulty. In the first place, we must admit that the Syringoporce, when growing

commensally with Stromatoporoids, to some extent alter their normal mode of

growth, in so far as to grow with much greater regularity and uniformity than

they do in their free state. This admission is not of much importance, because

we must make the same, on a considerably larger scale, if we suppose Aulopora to

be the Coral concerned in the production of " Caunopora}" and "Diaporce." A
much more important admission is that we are compelled to suppose that many of

the Syringoporce which give rise to " Caunoporce " belong to species which are

unknown in their free state, and which never occur except when thus living com-

mensally with some Stromatoporoid ; since no known species of this genus of

Corals has tubes nearly so minute as those of certain " Caunoporce." The diffi-

culties connected with this admission are so great that at present I do not see how
it is possible to accept Syringopora as being the genus of Corals usually concerned

in the production of " Caunopora "-colonies.

(d) Aulopora as the Commensal of Caunopora.—As previously stated, Roemer

ultimately came to the conclusion that Aulopora, and not Syringopora, was the

Coral concerned in the production of " Caunoporce." If we take the thin laminar

expansions of the " Diaporo3 " and of some " Caunoporce " then there is no doubt

that the embedded tubes, if divested of the enveloping Stromatoporoid, would

much more nearly resemble an Aulopora-colonj than a Syringopora. In some very

thin specimens, the embedded tubes consist of nothing except an irregular series

of horizontal stolons, sending out short erect branches, which do not seem to be

connected by cross-tubes. In most specimens, however, the tubes grow vertically

upwards to the full thickness of the ccenosteum, and are connected by cross-tubes

at varying heights, thus losing their general resemblance to Auloporce. Even in

the thicker examples of the laminar " Caunoporce " and " Diaporce," it is, however,

not unusual to find that horizontal stolons are developed at more than one level

in the fossil, showing that different sets of the " Caunopora-tubes " succeeded each

other vertically at intervals of time. As a general rule, however, the tubes are

continuous in the particular types here alluded to.

The tabulae of the " Caunopora-tubes" though more like those of Syringopora

17
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than those usual in Aulopora, would nevertheless answer sufficiently well to the

tabulas seen in species of the latter genus. Many Auloporce, in fact, have a mixture

of curved or straight tabulas with vesicular or funnel-shaped tabulae, such as occur

so commonly in " Caunoptora-tuhes."

Moreover, when we meet, in a single locality, with examples of " Gaunopora "

and " Diapora," which differ from one another in the sizes of the embedded tubes,

irrespective of the nature of the " ground-mass," then it is not unusual to find

free colonies of different species of Aulopora, differing from one another in having

differently-sized tubes, in the same locality.

One great argument, however, against accepting Aulopora as the commensal

of "Gaunopora" and " Diapora" is that though Auloporce with differently-sized

tubes occur in strata where the latter fossils also have tubes of different sizes,

there are no known species of Aulopora in the Devonian Rocks which have tubes

so small as those of certain Caunoporce (viz. about ^ mm. in diameter). In the

case of such types, therefore, we have the same difficulty in taking Aulopora as the

commensal of " Gaunopora " that I have shown to exist in the case of Syringopora.

We should have, namely, to suppose that certain of the Auloporce concerned in

the production of " Caunoporce" and "Diaporce" are types not known to exist in

the free condition.

The corallites of Aulopora are also not known to possess any septal spines,

whereas certain " Caunopora-tubes " undoubtedly possess these structures. Again,

free colonies of Aulopora (i. e. colonies merely attached by their lower surface)

do not send up straight vertical tubes such as are seen in " Gaunopora " and

"Diapora;" nor do the tubes, once produced, become connected by horizontal

tubes or cross-branches. Lastly, colonies of Aulopora are very abundant in both

Silurian and Devonian strata, growing on the upper or under surface of Stromato-

poroids, but not giving rise to " Caunoporce " or " Diaporce."

The difficulties which attend the hypothesis that the " tubes " of even the

laminar forms of " Gaunopora " and " Diapora " are referable to Aulopora, are well

exemplified by such a type as Stromatoporella (Diapora) laminata, Barg., which occurs

in great numbers and in wonderful preservation (showing both its upper and lower

surfaces in perfection) in the quarry of Biichel, in the Devonian Limestones of the

Paffrath district. This interesting type forms laminar expansions, often of great

size, and completely covered below with a striated epitheca, being only very rarely

incrusting. The ccenosteum varies in thickness from 2—3 mm. up to 2—3 cm.,

according to the age of the colony. Whatever the thickness may be, the under

surface shows no signs of the tubes, whereas the upper surface shows the circular

apertures of the tubes distributed uniformly and at tolerably regular intervals, and

having their margins just level with the last-formed layer of the Stromatoporoid

(Plate X, fig. 3). Vertical sections further would show that, whether the
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ccenosteum be thin or thick, the tubes arise from a level a little above the

epitheca, and are continued in an essentially vertical course through the whole

thickness of the Stromatoporoid to terminate above in the rounded apertures on

the surface. Now, it is quite clear that in this case the epitheca and the first

layer of the Stromatoporoid must have existed before the " Diapora " tubes were

produced. On the theory of commensalism, therefore, we must imagine that the

Stromatoporoid after forming its original epitheca, and one or more of its first

laminae, became covered by an Aulopora-colcmy. This latter must have covered

the greater part, at any rate, of the upper surface of the Stromatoporoid, and must

have produced its first set of tubes with great regularity. Then, as the Stromato-

poroid continued its growth by the upward extension of its pillars and by the

formation of fresh lamina?, the Aulopora must have lengthened its tubes to a

corresponding extent, the tubes growing up in a vertical direction, and always

keeping pace with the Stromatoporoid, in such a way that the mouths of the tubes

were always just flush with the last-formed layer of the Stromatoporoid. More-

over, every now and then horizontal stolons would be thrown out from the lips

of the tubes and would become connected with the lips of neighbouring tubes.

If, therefore, we removed the enveloping Stromatoporoid, and could examine the

embedded tubes alone, we should find a creeping and very regularly-developed

network of horizontal tubes, which at tolerably regular intervals would throw up

straight vertical tubes, which would be tolerably equal in length and would be

joined at different levels by a variable number of horizontal connecting-tubes.

The appearances just described differ, however, to a serious extent, from anything

that we know of in any species of Aulopora when having its normal mode of growth,

and when it is attached parasitically to the exterior of any foreign organism such

as a Stromatoporoid or a Coral. Under ordinary conditions, namely, an Aulopora-

colony has a very irregular mode of growth, generally forming loose straggling

networks, which throw up tubes at irregular intervals. Furthermore, the calices

in such a colony are reclined; they do not show any tendency to grow up

vertically ; and though they may throw out creeping stolons which in turn become

calices, they do not become united with one another by a system of horizontal

connecting-processes.

The above-mentioned differences between an ordinary Aulopora-colonj and the

aggregate of tubes of a " Caunopora " or " Diapora " are so striking that we cannot

apparently accept of Aulopora as being the Coral which gives rise to these latter

fossils, except upon the hypothesis that when living as a commensal with certain

types of Stromatoporoids, the Aulopora is forced to completely alter its normal

mode of growth. The change in its environment caused by the commensalism

must be supposed to induce the Aulopora to enter upon a more active and vigorous

as well as a much modified mode of increase. It must be supposed to throw out
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tubes at much more regular and less distant intervals than it would normally do

;

and at the same time to abandon its natural creeping habit, and to send up vertical

tubes which continue their growth upwards to an apparently almost indefinite

extent. Moreover, instead of producing horizontal stolons at a single level only,

namely, in the plane of the general creeping expansion, it must be supposed to go

on producing horizontal processes or connecting-tubes at successive levels in the

mass. It is, in fact, not uncommon in some types, such as Stromatoporella

(Diapora) laminata, Barg., to find such horizontal stolons developed on the upper

surface of the last-formed layer of the Stromatoporoid (PI. X, fig. 3), in which

cases the appearances produced often closely resemble those presented by an ordi-

nary Aulopora-colonj. Professor Ferdinand Roemer has explained the apparent

continued growth upwards of the " Caunopora-tuhes " as being perhaps due to the

fact that a single " Oaunopora " may be the result of the combined growth of one

Stromatoporoid with many successive colonies of Aulopora. I am, however, satis-

fied that, in the case of most laminar examples of " Oaunopora " at any rate, only

one Aulopora-colony is concerned, and that the tubes which arise from the basal

reticulation are continued upwards through the mass to the upper surface. I

believe that this is also commonly the case in the massive examples of " Oauno-

pora," though in the case of these it is difficult to prove this positively.

There are, no doubt, great difficulties in the way of accepting the view that

Auloporce when living commensally with Stromatoporoids so fundamentally change

their natural mode of growth, as they must be supposed to do if we are to regard

them as giving rise to " Caunoporce " and " Diaporce." Upon the whole, however,

I think the difficulties in the way of this hypothesis are not so great as those are

which confront us if we select Syringopora as the commensal of " Oaunopora.'*

Possibly some of these difficulties might be evaded by supposing that in some
" Caunoporce " and " Diaporai " the tubes belong to Aulopora, while in others they

belong to Syringopora. If we retain the theory of the commensalism of " Oauno-

pora," but do not accept either Aulopora or Syringopora as the source of the

" tubes," we are driven to the exceedingly improbable hypothesis that these struc-

tures belong to a genus of Corals, the species of which are totally unknown, save

when living as commensals with certain Stromatoporoids.

I may just add here that I have found a single example of a " Diapora " from

the Devonian Rocks of Devonshire in which the tubes resemble neither Syringo-

pora nor Aulopora, but are more like those of the Auloporoid genus Bomingeria,

Nich. In this singular specimen, the tubes are aggregated into cylindrical bundles,

which would closely resemble the stems of a slender Pachypora, except that they

give out at intervals detached tubes which radiate outwards to a considerable

distance from the central bundle of tubes. I shall describe and figure this speci-

men later on, and need not say more about it at this moment.
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III. Caunopora and Diapora as " states " of Stromatopora and Stromatoporella.

The only other hypothesis which seems worth a moment's consideration as an

alternative to the theory of commensalism, is that the ordinary " Caunopora^ " and

" Diaporaz " are states of certain species of Stromatopora and Stromatoporella.

The fact that the " Caunopora-tubes " are, as a rule, only found in particular

species, belonging to particular genera, affords prima facie ground for supposing

that they belong to the species in which they are found. We have seen, however,

that all the species which exhibit these tubes also exist without the tubes. It is

therefore clear that if the " Caunopora-tubes " belong to the organism with which

they are associated, they can only represent structures which are developed in

certain individuals and not in others. It would therefore be a not unnatural

hypothesis to suppose that the " tubes" of " Caunopora" and "Diapora" repre-

sent the cavities in which the reproductive zooids were lodged. I was at one time

strongly tempted to take this view, and there are certain facts which would go a

considerable way in its support. Thus, there is an undoubted resemblance between

the " Caunopora-tubes " and the tabulate axial tubes of Idiostroma, Stachyodes, and

Amphipora, these structures belonging unquestionably to the organism in which

they are found. Again, there is a still more striking resemblance between the tubes

of " Caunopora " and " Diapora " on the one hand and the large round-mouthed

tubes of Idiostroma oculatum, Nich., on the other hand. These resemblances do

not, however, go far enough. Thus, the tabulate axial tubes of Idiostroma and its

allies have no proper walls, and communicate freely with the ccenosarcal canals of

the general skeleton. In Idiostroma oculatum, also, the large round-mouthed and

tabulate tubes, though furnished with proper walls near their mouths, appear to

lose these walls internally, and also seem to communicate freely at their bases with

the interlaminar spaces of the general skeleton. Until, however, we obtain some-

thing like positive proof of the existence of a free communication between the

cavities of the tubes of " Caunopora " and " Diapora " on the one hand and the

coenosarcal canals of the surrounding Stromatoporoid on the other hand, it seems

impossible to accept any hypothesis which would treat these tubes as being

constituent parts of the Stromatoporoid in which they are found. Moreover, it is

now certain that " Caunoporos " and " Diaporaz " are not exclusively referable, as

regards the tissue of the enveloping Stromatoporoid, to the two genera Stromato-

pora and Stromatoporella. Had this held good, there would have been strong

ground for regarding the embedded " Caunojiora-tuhes, " as belonging to the

investing Stromatoporoid. We now know, however, that species of other genera

than the two first mentioned occur occasionally as " Caunoporw." Upon the whole,
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therefore, I think we must at present conclude that the fossils ordinarily called

" Caunoporce " and " Diaporce" are the result of the combined growth of some

Stromatoporoid with some Coral, the former usually being a species of Stromato-

pora or Stromatoporella, and the latter generally belonging either to Syringopora or

to Aulopora. We must also conclude, however, that there are other fossils, in

general aspect exceedingly similar to the ordinary " Caunoporce" in which the

embedded tubes really do belong to the organism in which they are found ; as we

have seen to be the case in Idiostroma oculatum. In practice, therefore, each

individual specimen must, with our present knowledge, be judged on its own

merits, apart from all preconceived theories. Moreover, as the " Caunoporce " and

" Diaporce " show many points of interest which are quite independent of any

hypothesises to their actual nature, I shall, where needful, describe and figure any

noticeable features in connection with the " Caunopora-state " of certain Stromato-

poroids, irrespective of all theoretical views as to the precise nature of this " state."





PLATE I.

[ Unless otherwise stated, all the specimens figured are in the collection of the Author.^

Fig. 1.

—

Glathrodictyon striatellum, d'Orb. ; vertical section, enlarged 24 times,

showing the granular aspect of the skeleton-fibre, with indications of a median

dark line in the horizontal laminse. Wenlock Limestone, Ironbridge.

Fig. 2.

—

Glathrodictyon cellulosum, Nich. and Mur. ; vertical section, enlarged

24 times. The specimen is silicified, and the cavities of the skeleton have first

been lined with a layer of minute crystals, and subsequently filled with transparent

silica, often containing orbicular masses. The skeleton-fibre is traversed by

minute transverse lines of a lighter colour than the rest of the fibre, probably

representing minute canals. Corniferous Limestone, Ontario.

Fig. 3.

—

Stromatopora typica, Rosen ; tangential section, enlarged 24 times,

showing the minutely porous character of the skeleton-fibre. Wenlock Limestone,

Ironbridge.

Fig. 4.

—

Stromatoporella granulata, Nich.; tangential section, enlarged 48 times,

showing the minute pores and channels in the skeleton-fibre. Hamilton Forma-

tion, Arkona, Ontario.

Fig. 5.—Vertical section of the same, similarly enlarged, showing the minute

tubular spaces and the clear median line in the skeleton-fibre.

Fig. 6.

—

Stromatopora Carteri, n. sp. ; tangential section, enlarged 48 times,

showing the porous skeleton-fibre. Wenlock Limestone, Ironbridge.

Fig. 7.—Vertical section of the same, similarly enlarged, t t, zooidal tubes.

Fig. 8.

—

Actinostroma clathratum, Nich. ; tangential section, enlarged 12 times,

showing the cut ends of the radial pillars. The section passes for the most part

along the plane of a horizontal lamina. Devonian, Dartington, South Devon.

Fig. 9.—Vertical section of the same, similarly enlarged, showing the " con-

tinuous " radial pillars.

Fig. 10.—Part of tangential section of the same, enlarged 48 times, showing

the presence of an axial canal in some of the radial pillars.

Fig. 11.

—

Actinostroma clathratum, Nich. ; tangential section, enlarged 12 times.

The section passes partly along the plane of one of the laminae, and partly through

one of the interlaminar spaces. Middle Devonian, Grerolstein.

Fig. 12.—Vertical section of the same, similarly enlarged.

Fig. 13.—Part of tangential section of the same, enlarged 48 times, passing

along an interlaminar space, and showing the axial canals in the radial pillars.

Fig. 14.

—

Stromatoporella granulata, Nich. ; surface magnified, and showing

the openings of the zooidal tubes on large round tubercles, the radial pillars

terminating in blunt imperforate tubercles. Corniferous Limestone, Ontario.

Fig. 15.

—

Stromatoporella granulata, Nich. ; tangential section, enlarged 12

times, showing the transversely-divided, irregular zooidal tubes (t). Hamilton

Formation, Arkona, Ontario.
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PLATE II.

Fig. 1.

—

Labechia ohioensis, n. sp. ; vertical section, enlarged 12 times. Cin-

cinnati group, Waynesville, Ohio.

Fig. 2.—Tangential section, similarly enlarged. In this specimen the cavities

of the skeleton have been filled with opaque calcareous mud, and the skeleton has

been subsequently dissolved out, and replaced by transparent calcite.

Fig. 3.—Labechia canadensis, Nich. and Mur. sp. ; vertical section enlarged

2^ times. Trenton Limestone, Peterboro', Ontario. The skeleton has been

"replaced " by calcite, so that the rows of dark oblong masses represent the dense

matrix filling the chambers, and the clear spaces of the drawing represent the

original skeletal framework.

Fig. 4.—Another vertical section of the same, enlarged 12 times.

Fig. 5.—The same drawn as if it had been preserved in the usual way, *. e.

having the chambers of the ccenosteum filled with transparent calcite, and the

skeletal framework opaque.

Fig. 6.

—

Parallelopora ostiolata, Barg. ; tangential section, enlarged 48 times.

Devonian, Biichel (Paffrath district).

Fig. 7.—Vertical section of the same, similarly enlarged. The sections show

the reticulate skeleton-fibre, traversed by numerous minute, dark, rod-like bodies,

which appear to be really tubuli injected with some opaque material. t t, tabulate

zooidal tubes.

Fig. 8.— Clathrodictyon regulare, Rosen; vertical section, enlarged 24 times.

The concentric laminas show a delicate median line. Wenlock Limestone, Dudley.

Fig. 9.

—

Stromatoporella eifeliensis, Nich. (?) ; tangential section, enlarged 12

times, showing the irregular zooidal tubes {t t) transversely divided. Devonian,

Teignmouth.

Fig. 10.—Vertical section of the same, similarly enlarged. The irregular

zooidal tubes are here seen to be crossed by tabulse, and to extend from one inter-

laminar space to the next above, or to the one above that.

Fig. 11.

—

Actinostroma clathratum, Nich.; surface enlarged about 12 times.

Devonian, Hebborn (Paffrath district).

Fig. 12.

—

Clathrodictyon regulare, Rosen ; surface enlarged about 12 times.

Wenlock Limestone, Dudley.

Fig. 13.

—

Clathrodictyon fastigiatum, n. sp. ; surface enlarged about 12 times.

Wenlock Limestone, Dormington.

Fig. 14.

—

8tromatoporella sp. (? S. curiosa, Barg.). A broken fragment of the

natural size, having the surface covered with a smooth and apparently imperforate

calcareous membrane. Middle Devonian, Biichel (Paffrath district).
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PLATE III.

Fig. 1.

—

Hermatostroma Schliiteri, n. sp. ; tangential section enlarged 12 times.

Devonian, Hebborn (Paffratk district).

Fig. 2.—Vertical section of the same, similarly enlarged. In both these sections

we see the wide axial canals of the radial pillars, and the extensions of these canals

into the horizontal connecting-processes by which the concentric laminae are con-

stituted. The entire canal-system is injected with some opaque material, probably

oxide of iron.

Fig. 3.—One of the astrorhizse of Stromatopora discoidea, Lonsd., enlarged

6 times. "Wenlock Limestone, Wisby, Gotland.

Fig. 4.

—

Stromatopora (Stachyodes ?) polyostiolata, Barg., of the natural size.

Middle Devonian, Eifel. The specimen shows nipple-shaped prominences, at the

summits of which are placed the surface-openings of a system of large canals,

which traverse the skeleton at regular intervals, and which represent either the

axial tubes of a Stachyodes or the central canals of the astrorhizal systems. [This

figure is copied from Goldfuss (' Petref . Germ.,' pi. lxiv, fig. 8,/), and represents

one of the forms which he included under the name of S. polymorpha.']

Fig. 5.

—

Stromatopora concentrica, Goldf. var. colliculata, Nich. A broken

specimen, of the natural size. Middle Devonian, Gerolstein. The prominent

monticules on the surface correspond in general with the axes of the astrorhizae.

Fig. 6.

—

Stromatoporella ? incrustans, Hall and Whitf. sp. ;
portion of the sur-

face, showing the openings of the astrorhizse on prominent chimney-like elevations.

Devonian Formation, Iowa. [Copied from Hall and Whitfield, ' Twenty-third

Ann. Rep. on the State Cabinet,' pi. ix, fig. 3.]

Fig. 7.

—

Labechia conferta, Lonsd. ; under side of a large specimen, of the

natural size, showing the concentrically-wrinkled epitheca. Wenlock Limestone,

Benthall.

Fig. 8.—A small example of L. conferta, from the Wenlock Limestone of Got-

land, of the natural size.

Fig. 9. —Under surface of a very young example of L. conferta, Lonsd. (Labechia,

n. sp. ?), of the natural size. Wenlock Limestone, Dudley.

Fig. 10.—Upper surface of the same, nat. size.

Fig. 11.—Profile of the same.

Fig. 12.—Surface of Labechia conferta, Lonsd., showing the upward termina-

tion of the radial pillars in round tubercles. Enlarged.

Fig. 13.—Surface of another specimen, in which the tubercles are largely

confluent. Enlarged.

Fig. 14.—A few tubercles of L. conferta, Lonsd., enlarged, showing apparent

perforations at their summits.

Fig. 15.—Completely imperforate and confluent tubercle of young Labechia

(Fig. 9). Enlarged.
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PLATE IV.

Fig. 1 .—The central portion of the astrorhiza of Stromatopora ? dartingtonensis,

Cart. (= Stromatopora elegans, Carter), enlarged 12 times. Devonian, Teignmouth.

The specimen is a " reversed " one, the skeleton being replaced by transparent

calcite, and the cavities of the skeleton being opaque.

Fig. 1 a.—The same restored, showing the skeleton opaque and the canal-

system filled with calcite, as is the case in ordinary specimens. [It is to be

remembered that the process of replacement, by which such " reversed " specimens

as the above are produced, is necessarily an imperfect process. Had the replacing

agent been silica, instead of calcite, the replacement might possibly have been

perfect. Hence in such a restoration of a "reversed" specimen as is here

attempted, the dark skeletal framework shown in the restoration can only be

regarded as giving the general form of the skeleton, and not as giving minute

structural details.]

Fig. 2.

—

Stromatoporella eifeliensis, n. sp. ;
portion of the surface of an en-

crusting specimen, showing the large astrorhizae, of the natural size. Devonian,

Gerolstein.

Fig. 3.

—

Actinostroma stellulatum, n. sp. ; tangential section, enlarged 12 times,

showing one of the astrorhizge. Devonian, Teignmouth.

Fig. 3 a.—Vertical section of another specimen of the same, similarly enlarged.

The section traverses one of the wall-less vertical canals connecting successive

astrorhizal systems.

Fig. 4.

—

Distichopora coccinea, Gray (recent) ; tangential section, enlarged

24 times, showing the ccenosarcal canal-system, the gastropores (g), and the

dactylopores (d).

Fig. 5.—Tangential section of the skeleton of a species of Millepora (M.

tortuosa, Dana ?), enlarged 24 times, showing the ccenosarcal canal-system, g, One

of the gastropores ; d, one of the dactylopores.

Fig. 6.

—

Stromatoporella granulata, Nich. ;
part of the surface of a specimen

from the Devonian rocks (Hamilton formation), Canada, enlarged about 6 times.

The figure shows a conical eminence, upon which opens one of the vertical astro-

rhizal canals, and from which radiate shallow superficial astrorhizal grooves,

formed by lines of elongated or vermiculate tubercles. Some of the larger

tubercles show at their summits the apertures of zooidal tubes ; and part of the

surface is covered with a smooth calcareous membrane, penetrated by minute

isolated circular perforations.
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PLATE V.

Fig. 1.

—

Clathrodictyon regulare, Rosen ; vertical section, enlarged 12 times.

Wenlock Limestone, Dudley.

Fig. 2.—Tangential section of the same, similarly enlarged.

Fig. 3.

—

Clathrodictyon striatellum, D'Orb. ; vertical section, enlarged 12
times. Wenlock Limestone, Benthall.

Fig. 4. Tangential section of the same, similarly enlarged.

Fig. 5.

—

Clathrodictyon vesiculosum, Nich. and Mur. ; vertical section,

enlarged 12 times. From the type-specimen of the species, Yellow Springs,

Ohio (Clinton Formation).

Fig. 6.— Clathrodictyon variolare, Rosen; vertical section, enlarged 12 times.

as, as, cut ends of the astrorhizal canals. Wenlock Limestone, Dormington.

Fig. 7.—Tangential section of the same, similarly enlarged.

Fig. 8.

—

Stromatopora antiqua, Nich. and Mur.; a weathered specimen, of

the natural size, showing the " latilaminse." Niagara Limestone, Thorold,

Ontario.

Fig. 9.—Part of a vertical section of the same, enlarged about twice. The
" latilaminse " are only partly in contact, and the spaces between them are filled

with the matrix.

Fig. 10.—Vertical section of the same, enlarged 12 times, showing the

delicate tabulate zooidal tubes.

Fig. 11.—Tangential section of the same, enlarged 12 times, showing
the cross-sections of the zooidal tubes as minute apertures in the skeletal

framework.

Fig. 12.

—

Stromatopora Beuthii, Barg. ; tangential section, enlarged 12

times. The section shows the coarsely-porous skeleton-fibre and the persistence

of the radial pillars, the cut ends of which (pp) appear immersed in the general

reticulation. Devonian, Hebborn (Paffrath district).

Fig. 13.—Vertical section of the same, similarly enlarged, showing the

tabulate zooidal tubes, and the persistence of the radial pillars (pp) in the interior

of the skeleton-fibre.

Fig. 14.

—

Stromatopora typica, Rosen; tangential section, enlarged 12

times. The section shows the completely reticulate character of the skeletal

tissue and the minutely porous structure of the skeleton-fibre. The apertures

in the skeletal network are the cross-sections of the zooidal tubes. No traces

of the radial pillars, as distinct structures, can be detected. Wenlock Limestone,

Ironbridge.

Fig. 15.—Vertical section of the same, similarly enlarged. The figure takes

in the thickness of a single " latilamina," and shows the tabulate zooidal tubes.

Fig. 16.

—

Stromatopora concentrica, Goldf., var. colliculata, Nich. ; tangential

section, enlarged 12 times. Middle Devonian, Grerolstein.

Fig. 17.—Vertical section of the same, similarly enlarged. The figure shows
that the reticulated skeleton exhibits traces of the concentric lamina?. The
section is slightly oblique, and the tabulate zooidal tubes are, therefore, not well

shown.
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PLATE VI.

Fig. 1.

—

Hydractinia echinata, Flem. (recent) ; tangential section of a thick

crust, enlarged 90 times, p p, Radial pillars, transversely divided, c c, Hori-

zontal connecting processes or " arms " given out by the pillars at successive

levels.

Fig. 2.— Portion of a young colony of the same, consisting of a single lamina,

viewed as a transparent object, and enlarged 90 times. Letters as before.

Fig. 3.—Portion of the surface of H. echinata, greatly enlarged. On the left

half of the figure the spines (s) and the astrorhizal grooves (g) are alone shown

;

while on the right half of the figure are shown the small tubercles (b) which

represent the free ends of the radial pillars and also the openings of the zooidal

tubes (t t).

Fig. 3 a.—Part of the surface of the same, free from the large spines, still

more highly enlarged. The tubercles representing the free ends of the radial

pillars (p p) and their horizontal connecting-processes are shown, as well as a few

of the openings of the zooidal tubes.

Fig. 4.—Vertical section of the skeleton of Hydractinia echinata, enlarged,

showing three laminae (I, I', I") with their interlaminar spaces (ii), and a single

spine (s). [Copied from Carter.]

Fig. 5.—Part of a vertical section of H. echinata, enlarged 90 times. Showing

the radial pillars (p p) and the connecting-processes or concentric laminse (c c),

with the intervening interlaminar spaces.

Fig. 6.—Spine of Hydractinia echinata, greatly enlarged.

Fig. 7. —Hydractinia circumvestiens, S. V. Wood, Red Crag, Suffolk. Vertical

fracture of the skeleton, enlarged 3 times, showing the zooidal tubes (t t) and the

rows of chambers representing the interlaminar spaces.

Fig. 8.—Part of the surface of a worn example of the same, enlarged, showing

the large perforated radial pillars (p) and the mouths of the zooidal tubes.

Fig. 9.—Surface of an unworn example of the same, enlarged 24 times,

showing the large perforated pillars (p), the surface-tubercles representing the

small radial pillars (b b), the astrorhizal grooves (g), and the zooidal apertures (t).

Fig. 10.—Portion of the same, further enlarged. These two figures are from

a beautiful specimen of H. circumvestiens in the British Museum, and were kindly

drawn for me by Mr. Arthur H. Foord.

Fig. 11.—Vertical section of H. circumvestiens, enlarged 12 times, showing

the zooidal tubes {t t), the irregular interlaminar chambers (i i), and the large

radial pillars (p p). These last have their axes traversed by irregular canals,

giving them a cribriform structure.

Fig. 12.—Tangential section of the same, similarly enlarged, showing the

transversely divided radial pillars and zooidal tubes.

Fig. 13.—Part of the last section, enlarged 24 times, showing the apparent

composition of the skeleton out of irregular calcareous granules.
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PLATE VII.

Fig. 1.

—

Stromatopora discoidea, Lonsd. ; tangential section, enlarged 12 times.

Wenlock Limestone, Ironbridge.

Fig. 2.—Vertical section of the same, similarly enlarged, showing the minute

tabulate zooidal tubes. A single latilamina alone is shown.

Fig. 3.

—

Stromatoporella eifeliensis, n. sp. ; tangential section, enlarged 12

times, c c, astrorhizal canals crossed by " astrorhizal tabulsB."

Fig. 4.—Vertical section of the same, similarly enlarged, c c, Cut ends of the

astrorhizal canals, showing the astrorhizal tabulas. The general structure of the

skeleton in this form is very similar to that of S. granulata, Nich., but it seems to

be sufficiently separated from the latter by the great development of the astrorhizal

system and by other minor characters.

Fig. 5. Stromatoporella granulata, Nich. ; tangential section, enlarged 12 times.

Devonian (Hamilton Formation), Arkona, Ontario.

Fig. 6.—Vertical section of the same, similarly enlarged.

Fig. 7.

—

Stylodictyon columnare, Nich. ; a fragment, of the natural size,

showing a vertical polished section. Devonian (Corniferous Limestone), Sandusky,

Ohio.

Fig. 8.—Upper surface of the preceding specimen, of the natural size.

Fig. 9.—Vertical section of the same, enlarged 5 times.

Fig. 10.—Tangential section of the same, enlarged 12 times. The portion

figured exhibits the centre of an astrorhiza.

Fig. 11.—Vertical section of the same, enlarged 12 times, embracing one of the

intervals between a pair of the vertical columns.

Fig. 12.

—

Bosenella macrocystis, Nich; vertical section enlarged 12 times.

Wenlock Limestone, Wisby, Gotland. [Coll. Dr. George J. Hinde.]

Fig. 13.—Tangential section of the same, similarly enlarged.
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PLATE VIII.

Fig. 1.

—

Beatricea nodulosa, Bill.; a fragment from the Cincinnati Group of

Marion County, Kentucky. Of the natural size.

Fig. 2.—Transverse section of the same, enlarged twice.

Fig. 3.—Vertical section of the same, enlarged twice.

Fig. 4.—Part of a transverse section of another specimen of the same species,

enlarged 12 times. Hudson River Group, West-End Lighthouse, Anticosti.

[Collected by Mr. Richardson, Canad. Geol. Survey.] The section shows radial

pillars, similar to those of Labechia, traversing the vesicular tissue.

Fig. 5.—Part of the preceding section, enlarged 24 times. In the interior of

the vesicles the granular calcareous matter is so disposed as to leave clear vertical

linear spaces.

Fig. 6.—Part of the periphery of a very large specimen of the same, in trans-

verse section, enlarged 6 times, showing radial pillars and concentric laminae. In

parts of the section the ordinary lenticular vesicles characteristic of Beatricea are

preserved. Hudson River Group, West-End Lighthouse, Anticosti. [Collected

by Mr. Webster, Canad. Geol. Survey.]

Fig 7.—Part of a tangential section of the preceding specimen, enlarged 6 times.

Fig. 8.—Portion of the surface of the same specimen, enlarged 6 times,

showing different-sized apertures, the larger of which are disposed in indistinctly

spiral rows.

Fig. 9.

—

Stachyodes verticillata, McCoy, sp. (= 8. ramosa, Barg.) ; a fragment,

the natural size. Devonian, Hebborn (Paffrath district).

Fig. 10.—Longitudinal section of another specimen of the same, from the same

locality, enlarged twice, showing the axial tabulate tube, the growth of the

skeleton by successive convex layers, and the radiating zooidal tubes. [For the sake

of clearness, the zooidal tubes are placed rather farther apart than they should be

in a figure drawn strictly to the scale of two diameters.]

Fig. 11.—Transverse section of the same, enlarged twice.

Fig. 12.—Surface of the same, enlarged 6 times, showing the apertures of the

zooidal tubes. The lower part of the figure shows these openings concealed by a

thin calcareous membrane.

Fig. 13.—Small portion of the tangential section of the same, enlarged 12

times, showing the minutely tubulated character of the skeleton-fibre. Owing to

the direction of the tubuli, they are necessarily cut across transversely in a

tangential section.

Fig. 14.—Part of a longitudinal section of the same, showing the zooidal tubes,

and the minute tubuli running parallel with these, enlarged 12 times. In this

preparation the minute tubuli above spoken of are injected with some opaque

material.
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PLATE IX.

Fig. 1.—A fragment of limestone from the " Bamosa-Banke " of Schulz,

Middle Devonian, Hebborn, Paffrath district, natural size. The rock is almost

wholly composed of the broken stems of Amphipora ramosa, Phill., sp., some being

covered with a thin imperforate membrane, while others have a vermiculate or

tuberculated exterior.

Fig. 2.—Longitudinal section of a stem of Amphipora ramosa, Phill., sp.,

enlarged 12 times, showing the axial tube and the large marginal vesicles, with

the intermediate reticulated tissue. Hebborn.

Fig. 3.—Transverse section of the same, similarly enlarged.

Fig. 4.—Longitudinal section of another specimen of the same, from the same

locality, enlarged 8 times. In this specimen marginal vesicles are not developed,

and the axial canal is intersected by well-developed tabula?.

Fig. 5.—Part of the longitudinal section of the coenosteum of the recent

Distichopora coccinea, Gray, taken in the plane of the zooidal tubes, showing the

coenenchymal canal-system, enlarged 12 times.

Fig. 6.—Portion of a mass of Idiostroma Boemeri, n. sp., from the Devonian

Limestone of Hebborn (Paffrath district), of the natural size.

Fig. 7.—Transverse section of one of the cylindrical stems of the same,

enlarged twice, showing the axial tube and the tabulate zooidal tubes.

Fig. 8.—Longitudinal section of the same, enlarged twice, showing the axial

tube with its funnel-shaped tabula? and its lateral branches. The section traverses

a second smaller longitudinal tube running parallel with the main one.

Fig. 9.—Part of the surface of the same, enlarged, showing the vermiculate

ridges and the apertures of the zooidal tubes.

Fig. 10.—Tangential section of the same, enlarged 12 times.

Fig. 11.—Part of the outer zone of a transverse section of the same, enlarged

12 times, showing the tabulate zooidal tubes.
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PLATE X.

Fig. 1.

—

Stromatoporella laminata, Barg., sp. (= Diapora laminata, Barg.).

Tangential section, enlarged 12 times. Middle Devonian, Biichel (Paffrath district).

Fig. 2.—Vertical section of the same, similarly enlarged. The funnel-shaped

tabulae of the " Caunopora-tubes " are well shown.

Fig. 3.—Part of the surface of an unworn specimen of the same, enlarged 3

times, showing the mouths of the " Caunopora-tubes" connected here and there

by horizontal stolons. Biichel.

Fig. 4.—Part of the surface of another beautifully preserved example of the

same, from the same locality, enlarged 12 times, showing that the surface-tubercles

are perforated by circular apertures at their summits.

Fig. 5.

—

Stromatopora bilcheliensis, Barg., sp. ; part of a dendroid example, of the

natural size, from the Middle Devonian of Biichel. This is the Caunopora bilcheli-

ensis of Bargatzky, and is not uncommon in the Devonian of both Britain and

Germany, occurring both with and without the " Caunopora-tubes," which are

present in the specimen figured.

Fig. 6.—Tangential section of the same specimen, enlarged 12 times.

Fig. 7.—Vertical section of the same specimen, similarly enlarged.

Fig. 8.

—

Stromatopora Riipschii, Barg., sp. ; tangential section, enlarged 12

times. Middle Devonian, Biichel. This is the Caunopora Hiipschii of Bargatzky.

It occurs in the Middle Devonian of both Britain and Germany, sometimes with

and sometimes without the " Caunopora-tubes" which are present in the specimen

figured.

Fig. 9.—Vertical section of the same specimen, enlarged 12 times. The

section cuts through one of the " Caunopora-tubes" with its funnel-shaped tabulae,

and also divides transversely two of the horizontal connecting-tubes belonging to

the same system.

Fig. 10.—Small portion of a polished specimen of Stromatopora Beuthii,

Barg. (?), of the natural size, from the Devonian Limestone, Teignmouth. In this

specimen the " Caunopora-tubes " are of exceptionally large size.

Fig. 11.—Tangential section of the preceding, enlarged 12 times. The specimen,

like many of those from South Devon, and particularly those found in the pebbles

of the Triassic conglomerates, has undergone much crystallisation and squeezing.

The " Caunopora-tubes," as is commonly the case, have their cavities largely

filled up with a deposit of light-coloured sclerenchyma.

Fig. 12.—Vertical section of the same, enlarged 12 times. The minute

structure of the skeleton is considerably altered and distorted by crystallisation

and pressure.
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PLATE XI.

Fig. 1.—Vertical section of Stromatoporella eifeliensis, n. sp., enlarged 24 times, showing the minute
tubuli occupying the axes of the pillars and concentric laminae. Middle Devonian, Gerolstein.

Fig. 2.—Tangential section of the same, similarly enlarged, showing the system of minute
branching tubuli in the substance of the skeleton-fibre. The section traverses part of an astrorhizal

system.

Fig. 3.—Vertical section of Stromatoporella, sp., enlarged 50 times, showing the minute tubula-

tion of the skeleton-fibre. Middle Devonian, Grerolstein. This species is peculiar in having the inter-

laminar spaces crossed by innumerable vesicular tabula?.

Fig. 4.—Tangential section of the same, similarly enlarged.

Fig. 5.—Tangential section of Stachyodes verticillata, M'Coy, sp., enlarged 24 times, showing
the tubuli of the skeleton-fibre filled with opaque matter. Devonian, Teignmouth.

Fig. 6.—Part of a tangential section of another specimen of the same, from the Middle Devonian
of Hebborn (Pafirath district), in which the tubuli of the skeleton-fibre are filled with transparent
calcite. Enlarged 24 times.

Fig. 7.—Part of the tangential section of Idiostroma ? sp. (? = Stromatopora capitata, Goldf.),

enlarged 24 times, showing numerous dark rounded spots in the interior of the transparent skeleton-

fibre. Middle Devonian, Hebborn.

Fig. 8.—Vertical section of the same, similarly enlarged, showing two radial pillars and the inter-

vening tabulate zooidal tubes. Dark rod-like tracts and lines are seen in the interior of the skeleton-

fibre.

Fig. 9.—Part of a tangential section of the original specimen of Parallelopora Ooldfussi, Barg.,

enlarged 24 times. The skeleton-fibre is in the main opaque, but exhibits in its interior numerous
clear round spots or vacuities filled with transparent calcite. Middle Devonian, Hand (Pafirath

district).

Fig. 10.—Part of a tangential section of Stromatoporella (Diapora) laminata, Barg., enlarged

24 times, showing the porous skeleton-fibre. Middle Devonian, Buchel.

Fig. 11.—Tangential section of Syringostroma ? ristigouchense, Spencer, sp., enlarged 12 times.

Upper Silurian, Kistigouche. (From a specimen presented to the writer by Professor Spencer.)

The section shows that the skeleton-fibre has the porous structure of that of the Stromatoporidw,

while the large radial pillars with their radiating connecting-processes are arranged as in the genus
Actinostroma.

Fig. 12.—Vertical section of the same, similarly enlarged, showing the porous skeleton-fibre, the

large radial pillars, and the regularly-developed horizontal " arms."

Fig. 13.—Tangential section of the original specimen of Syringostroma densum, Nich., enlarged

twelve times, showing the porous structure of the skeleton-fibre and its generally reticulated character.

The cut ends of a number of large-sized radial pillars are also shown. Devonian (Corniferous Lime-
stone), Ohio.

Fig. 14.—Vertical section of the same, similarly enlarged.

Fig. 15.—A small fragment of Stromatopora concentrica, Goldf., from the Middle Devonian of

Gerolstein, of the natural size. The specimen, both as regards general structure and mode of preser-

vation, is absolutely identical with the original example of the species figured in the ' Petrefacta

Germanise.'

Fig. 16.—Tangential section of the same, enlarged 12 times, showing the porous and reticulated

character of the skeletal tissue.

Fig. 17.—Tangential section of another specimen of the same, in the " Caunopora-st&te." The
" Caunopora-t\ibes " are exceedingly minute and very regularly placed, but have all the characters of

the tubes of " Caunopora " generally. They are much smaller than the tubes of any known species of

Aulopora or Syringopora in the Devonian Series.

Fig. 18.—Vertical section of the same, enlarged 12 times, showing the irregular, tabulate zooidal

tubes. The portion figured embraces the thickness of a single " latilamina."
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%* The exhaustive Monograph on the British Fossil Brachiopoda, of which the

present Volume is the last portion, was the result of investigations extending over thirty

years. Its author, Dr. T. Davidson, spared neither trouble nor expense in its production,

and placed on the lithographic stone with his own hand the Drawings depicted in two

hundred and twenty-nine of the Plates employed for the illustration of the first five

Volumes. While the accompanying Bibliography (towards the compilation of which Mr.

W. H. Dalton had rendered most valuable assistance) was in the press, an unexpected

illness caused the active pen to rest, and brought Dr. T. Davidson's life to a close.

T. W.

2nd January, 1886.
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PREFACE.

No one can be more sensible than the compilers of this list how far it falls

short of its original aim, a record of all works touching upon Brachiopoda.

Besides the literature of existing species there is scarcely a paper dealing with

Palaeozoic or Secondary Rocks that does not incidentally mention the occurrence

of Brachiopoda, but such only are here entered as show this by the title, or have

been seen by some of our contributors. To pervade the entire mass of geological

literature in search of such references would occupy many years of unremitting

labour, and would, further, produce too cumbrous a list to be of service to the

student with limited leisure.

We believe that the present list includes every work of importance, and that

additions will be only of future publications or of works containing mere casual

references to Brachiopoda. "We have derived considerable assistance from the

' Catalogue of Scientific Papers,' edited by the Royal Society, but have been

careful to avoid such faults as there are in that valuable compilation, viz. the

misleading repetition of works of joint authorship (without indication of priority

of names in original text), the absence of the series-numbers (an essential part of

many references), and incorrect dates. In the last matter we have doubtless

made many errors ourselves, for the actual date of publication being usually lost in

binding serials, the date of reading, or the year of completion of the volume alone

remains in many cases, neither being the true date. Precision in this respect,

however, cannot be always attained, some publishers ante-dating and others post-

dating the works they issue.

In conclusion we beg to thank those who have assisted us in our work,

especially Dr. L. G. de Koninck, M. Gr. Dewalque, M. P. de Loriol, M. T. Lefevre,

Mr. S. A. Miller, Prof. J. Hall, and others. 1

1 A portion of this list of works was published by one of us in the ' Annales de la Societe Malaco-

logique de Belgique,' tome xii, 1877.





BIBLIOGRAPHY OF BRACHIOPOM.

1844 Abich, H. [Fossils of Mount Ararat.] Bull. Soc. Geol. France, ser. 2, t. iii, p. 138.

1867 Geognostische Beobachtungen auf Reisen in den Gebirgslandern zwischen

Kur und Araxes. 4to. Tiflis.

1878 Geologische Forschungen in den Kaukasischen Landern. Th. I. Eine Berg-

kalkfauna aus der Araxesenge bei Djoulfa in Armenien. Pp. vii, 128 ; 11 pis.

4to. Vienna.

1882 Th. II. Geologie des Armenischen Hochlandes. I. Westhalfte. Pp.

488; 5 maps; Atlas, 19 pis 4to. Vienna.

1864 Adams, Andrew Leith. Outline of the Geology of the Maltese Islands. (Des-

cription of the Brachiopoda by Thomas Davidson.) Ann. Nat. Hist., ser. 3,

vol. xiv, pp. 1—11.

1879 On Remains of Mastodon and other Vertebrata of the Miocene Beds of the

Maltese Islands. Quart. Journ. Geol. Soc., vol. xxxv, pp. 517—531, pi. xxv.

1858 Adams, Arthur. Notice of three New Species of Sinusigera, a genus of Brachio-

cephalous Mollusks. Ann. Nat. Hist., ser. 3, vol. i, pp. 125, 126.

1860 On some New Genera and Species of Mollusca from Japan. Ibid., vol. v,

pp. 299—303, 331—337, 405—422.

1863 On the Genera and Species of recent Brachiopoda found in the Seas of Japan.

Ibid., vol. xi, pp. 98—101.

1867 Descriptions of New Species of Shells from Japan. Proc. Zool. Soc,

pp. 309—315.

1848-50 Adams, Arthur, J. E. Gray, Sir J. Richardson, L. Reeve, [R. Owen,]
and A. White. Zoology of the Voyage of H.M.S. " Samarang " in the Eastern

Seas, under the command of Captain Sir E. Belcher, during the years 1843

—

1846. 4to. London.

Adams, Arthur, see Adams, H.

1852 Adams, C. B. Catalogue of Shells collected at Panama ; with notes on their

Synonymy, Station, and Geographical Distribution. Ann. Lye. Nat. Hist.

N. York, vol. v, pp. 100, 101.

Adams, C. B., see Hitchcock, J.



4 BIBLIOGRAPHY OF BRACHIOPODA.

1853-58 Adams, H., and Arthur Adams. The Genera of Recent Mollusca. 2 vols.;

Atlas of 144 plates. 8vo. London.

1842-46 Agassiz, L. Nomenclator Zoologicus continens Nomina systematica Generum
Animalium, tarn viventium quam fossilium. 4to. Soleure.

Agassiz, L., see Sowerby, J.

1870 Aitkkn, J. On Productus llangollensis, from the Eglwseg Rocks, Llangollen, North
Wales. Trans. Manch. Geol. Soc, vol. ix, pp. 9—26.

1834 Albkrti, F. von. Beitrag zu einer Monographic des Bunten Sandsteins, Muschel-
kalks und Keupers, und der Verbindung dieser Gebilde zu einer Formation.

[Notes by A. Goldfuss.] 8vo. Stuttgart and Tubingen.

1864 Ueberblick iiber den Trias, mit Beriicksichtigung ihres Vorkommens in den
Alpen. 7 pis. 8vo. Stuttgart.

1848 Aldkr, J. Catalogue of the Mollusca of Northumberland and Durham. Trans.

Tyneside Nat. Club, vol. i, pp. 97—209, 358—365.

1850 Alth, A. Geognostisch-palaontologische Beschreibung der nachsten Umgebung von
Lemberg. Nat. Abh., Bd. iii, pp. 171—284. 5 plates.

1872 Poglad na Geologije Galicyi Wschodniej. Spraicozd. Kom.Fizgjogr. Krakow,
t. 6, p. 53.

1873 Ueber die palaozoischen Gebilde Podoliens und deren Versteinerungen. Verh.

k. k. geol. Beichs., pp. 247—249.

1879 Sprawozdanie z Badan Geologicznich przedsiewzietych w. r. 1878 w. Tatrach

Galicyjskich. Sprawozd. Kovi. Fizyjogr. Krakow, t. 13, pp. 243—263.

1881-2 Die Versteinerungen des Nizniower Kalksteines. Beitr. Pal. Oesterriing.,

Bd. i, pp. 183—352, pis. xviii—xxix.

1875 Ammon, L. von. Die Jura-Ablagerungen zwischen Regensburg und Passau. Eine

Monographie des Niederbayerischen Jurabezirkes mit dem Keilberger Jura,

miter besonderer Beriicksichtigung seiner Beziehungen zum Frankenjura. Pp.

197 ; 4 pis. Munich. Also (Pin abstract) Abh. zool.-min. Ver. Begensb.

1877 [Terebratula janitor, Wendeilstein.] Zeitschr. deutsch. geol. Ges., Bd. xxix,

pp. 189, 190.

1776 Andreae, J. G. R. Briefe aus der Schweiz nach Hannover geschrieben in dem Jahre

1763. 4to. Zurich and Winterthur.

1865 Angas, G. F. On the Marine Molluscan Fauna of the Province of South Australia,

with a List of all the Species known up to the present time ; together with

Remarks on their Habitats and Distribution, &c. Proc. Zool. Soc, pp. 155

—

190, 643—657.

1867 A List of Species of Marine Mollusca found in Port Jackson Harbour, New
South Wales, and on the adjacent Coasts, with Notes on their Habitats, &c.

Ibid., pp. 185—233, 912—935.

1871 Supplement. Ibid., pp. 87—101.



BIBLIOGRAPHY OF BRACHIOPODA. 5

1880 Angeltn, N. P., and G. Ltndstkom. Fragmenta Silurica e dono Caroli Ilenrici

Wegelin. Fol. Stockholm.

1760 Ynnone, J. J. i)'. De Petrificatis quibusdam minus cognitis. Acta Helvetica, t. iv.

1878 Anon. Cephalopods and Evolution. Leisure Hour, pp. 149— 151.

1859 Ansted, D. T. On the Geology of Malaga and the Southern Part of Andalusia.

Quart. Journ. Geol. Soc, vol. xv, pp. 585—004.

Antipoff, see Meglitsky.

1839 Anton, — . Verzeichniss der Conchylien.

184G-7 Aradas, A. [Malacology of Sicily.] Atti Ac. Gioen. Sci. Nat., vol. iii, iv.

1870 Aradas, A., and E. Benoit. Conchiliologia Vivente Marina della Sicilia e delle Isole

adiacenti. Atti Ac. Gioen. Sci. Nat. 5 pis.

1842 Archiac, Vicomte E. J. A. D. de St. S. d'. Description Geologique du Departeruent

de l'Aisne. Mem. Soc. Geol. France, ser. 1, t. v, pp. 129—420.

1847 Rapport sur les Fossiles du Tourtia (poudingue nervien). Ibid., seV. 2, t. ii,

pp. 291—351.

1847-62 Histoire des Progres de la Geologie de 1834 a 1859. 8 vols. 8vo. Paris.

1862-65 Cours de Paleontologie stratigraphique professe au Museum d'Histoire

naturelle. 3 vols. 8vo. Paris.

1866 Geologie et Paleontologie. 8vo. Paris.

Archiac, E. J. A. U. de St. S. d'., see Tchihatcheff, P. de; and Verneuil,
P. E. P. DE.

1742-57 Argenville, A. J. D. d\ L'Histoire Naturelle, eclaircie dans deux de ses parties

principals, la Conchyliologie et la Lithologie. 33 pis. 4to. Paris. Ed. ii, 1757.

1755 L'Histoire Naturelle, eclaircie dans une de ses parties principales—l'Orycto-

lo°;ie. 4to. Paris.'B*

1866 Arlt, — . [Muschelkalk bei Saarbriicken.] Zeitschr. deutsch. geol. Ges., Bd. xviii,

pp. 400—402.

1871 Armstrong, J. A general Catalogue of the Carboniferous Fossils of the West of

Scotland. Trans. Geol. Soc. Glasg., vol. iii. Suppl.

1871 Armstrong, J., and J. Young. The Fossils of the Carboniferous Strata of the

West of Scotland. Ibid., vol. iv, pp. 267—281.

1877 Notes on the Possils of the Orchard Limestone Series. Ibid., vol. v,

pt. ii, pp. 250—261.

1876 Armstrong, J., J. Young, and D. Robertson. Catalogue of the Western Scottish

Fossils, with Introduction on the Geology and Palaeontology of the District by
J. Young. Pp. xxiii, 164. 8vo. Glasgow.

Armstrong, J., see Young, J.



6 BIBLIOGRAPHY OF BRACHIOPODA.

1875 Arnaud, H. Memoire sur le Terrain Cretace du Sud-Ouest de la France. Mem.
Soc. Geol. France, ser. 2, t. x, pp. 110, pis. xxi—xxviii.

1879 Danien, Garumnien et Dordonien. Bull. Soc. Geol. France, ser. 3, t. vii,

pp. 78—87.

1858 Asbjornsen, — . Bidrag till Christianiafjordens litoral Fauna. I. Mollusker. 8vo.

Christiania Nyt. Mag. Nat., vol. vii, pp. 307—366.

1820 Atwater, Caleb. On some ancient human bones, &c, with a notice of the bones

of the Mastodon, or Mammoth, and of various shells found in Ohio and the

West. Amer. Journ., ser. 1, vol. ii, pp. 242—246, pi.

Austen, R. A. C. G., see Godwin-Austen, R. A. C.

1861 Aveline, W. T. The Geology of Parts of Northamptonshire and Warwickshire.

Sheet No. 53, N.E. Pp. 14. 8vo. London.

1860 Aveline, W. T., and H. H. Howell. The Geology of Part of Leicestershire.

Description of Quartersheet, No. 63, S.E. Pp. 7. 8vo. London.

Avelink, W. T., see Ramsay, A. C., and Salter, J. W.

1864 Bach mann, I. Ueber die cretacischen Brachiopoden des Pilatus, des Vitznauer-

stocks und der Hochfluh. Mitth. nat. Ges. Bern., pp. 190—193.

1867 Ueber die Alpinen Neocomienbrachiopoden aus der Umgebung des Vierwald-

statter-Sees. Ibid., pp. 185—195.

— Ueber das Vorkommen einer Lingula in der Meeresmolasse. Ibid., pp. 260

—

261.

Bachmann, I., see Kaufmann, —

.

Baier, F. J., see Baier, J. J.

1708 Baier, J. J. OPYKTOrPAOIA Norica, sive Rerum Fossilium et ad Minerale Reg-
num pertinentium in Territorio Norimbergensi ejusque Vicinia observatarum
succincta Descriptio. 4to. Nuremberg.

1730 [Supplement to foregoing.]

1758 [The entire work. Ed. ii.]

1757 Monumenta Rerum Petrificatarum praecipua Oryctographiae Noricae, Sup-
plement! loco jungenda, interprete fllio Ferdinando Jacobo Baiero. 15 pis.

4to. Nuremberg.

1857 Baily, W. H. On Fossils from the Crimea. Bep. Brit. Assoc, for 1856, Sections,

pp. 60—63.

1858 Descriptions of Fossil Invertebrata from the Crimea. Quart. Journ. Geol.

Soc, vol. xiv, pp. 133—163, pis. viii— x. Journ. B. Dublin Soc, vol. ii, pp.
233—240.

On Carboniferous Limestone Fossils from the County of Limerick, collected

by the Geological Survey. Bep. Brit. Assoc, for 1857, Sections, pp. 62, 63.



BIBLIOGRAPHY OF BRACHIOPODA. 7

1859 Baily, W. H. On Fossil Localities near Drogheda. Jburn. R. Geol. Soc. Ireland,

vol. viii, pp. 109, 110.

1867, '69, '71, '75 Figures of Characteristic British Fossils, with Descriptive

Remarks. Vol. I (4 parts). Pp. lxxx, 126. 42 pis. 8vo. London.

1878 On the Palaeontology of County Dublin. Journ. R. Geol. Soc. Ireland, vol. xv,

pp. 78—98. Proc. R. Dublin Soc., n. s., vol. i, pp. 162—182. Guide to the

County of Dublin : its Geology, Industries, Flora, and Fauna [pp. vii, 219, 100 ;

3 maps. 8vo. Dublin], pp. 48—72.

Baily, W. H., see Egan, F. W., Jukes, J. B., Kinahan, G. EL, andWilkinson, S. B.

Baird, S. F., see Hitchcock, E.

Baldassini, F., see Lamarck, J. P. B. A. de M. de.

1855 Balfour, E. The Mollusca; or, the Classes, Families, and Genera of Recent and

Fossil Shells. 4to. Madras.

1881 Balfour, — . Treatise of Comparative Embryology.

1856 Banks, R. W. On the Tilestones or Downton Sandstones in the Neighbourhood of

Kington, and their Contents. Quart. Journ. Geol. Soc, vol. xii, pp. 93—101.

1846 Barrande, J. Notice preliminaire sur le systeme Silurien et les Trilobites de

Boheme. Leipzig.

1847 Ueber die Brachiopoden der Silurischen Schichten von Bohmen. 18 pis.

Fol. Vienna. Nat. Abh., Bd. i, pp. 357—475; Bd. ii, pp. 151—256. Ber.

Mitth. Freunde Nat. Wien, Bd. ii, pp. 453—455.

1852 Systeme Silurien du Centre de la Boheme. Pt. I. Recherches Pale'ontolo-

giques. Vol. I. Classe des Crustaces. Ordre des Trilobites. 4to. Prague.

— Ueber die Unterscheidung verschiedener Trilobiten-Schopfungen. N. Jahrb.,

pp. 257—266.

1855 Parallele entre les Depots Siluriens de Boheme et de Scandinavie. Transla-

tion from Abh. k. bbhm. Ges. Wiss., Bd. ix. Bull. Soc. Geol. France, ser. 2, t.

xiii, pp. 461—465.

1856 Sur quelques nouveaux fossiles decouverts aux environs de Rohitzan, Boheme.
Bull. Soc. Geol. France, ser. 2, t. xiii, pp. 532—537. Jahrb. k. k. Geol. Reichs.,

Bd. vii, pp. 355—360.

1859 Etat Actuel des Connaissances acquises sur la Faune Primordiale. Bull. Soc.

Geol. France, ser. 2, t. xvi, pp. 516—547.

1860 Colonies dans le Bassin Silurien de la Boheme. Ibid., t. xvii, p. 611.

1861 Documents anciens et nouveaux sur la Faune Primordiale et le Systeme
Taconique en Amerique. Ibid., t. xviii, pp. 203—322, pis. iv, v.

1862 Assentiment du Prof. J. Hall et autres Documents nouveaux au sujet de la

Faune Primordiale en Amerique. Ibid., t. xix, pp. 721—746.

— Existence de la Faune Seconde Silurienne en Belgique. Ibid., pp. 754—761.



8 BIBLIOGRAPHY OF BRACHIOPODA.

1865 Barrande, J. Defense des Colonies. III. Etude generale sur nos etages G—H, avec

application speciale aux environs de Hlubocep, pres Prague. 8vo. Prague.

1868 Faune Silurienne des Environs de Hof, en Baviere. 8vo. Prague, and Bull.

Soc. Geol. France, s£r. 2, t. xx, pp. 489—535.

1870 Defense des Colonies. IV. Description Geologique et Paleontologique de la

Colonie d'Archiac. Map. 8vo. Prague and Paris.

1878 Geologische Stellung der Stufen F, G, H des Bohmischen Silurbeckens.

Verh. k. k. geol. Reic/is., pp. 200—202.

1879 Systeme Silurien du Centre de la Boheme. Pt. I. Recherches Paleontolo-

giques. Vol. V. Classe des Mollusques. Ordre des Brachiopodes. Pp. 226

;

153 pis. 2 vols. 4to. Prague. [In abstract as follows.]

— Brachiopodes : Etudes locales. Pp. 335 ; 7 pis. 8vo. Prague.

1881 Defense des Colonies. V. Apparition et Reapparition en Angleterre et en

Ecosse des Especes Coloniales Siluriennes de la Boheme d'apres les Documents
Anglais les plus authentiques et les plus recents. Pp.77. 8vo. Prague and Paris.

Barrande, J., see Prado, C. de.

1855 Barrett, L. Notes on the Brachiopoda observed in a Tour with Mr. McAndrew
on the Coast of Norway in the Summer of the present year. Ann. Nat. Hist.,

ser. 2, vol. xvi, pp. 257—259.

1856 Notes on the Brachiopoda observed in a Dredging Tour with Mr. McAndrew
on the Coast of Norway in the Summer of the present year, 1855. Rep. Brit.

Assoc, for 1855, Sections, pp. 106, 107.

1863 [Tertiary Fossils, Jamaica.] Extract from letter in obituary notice by H.
Woodward. Critic, Feb. 1.

1878 Barkett, S. T. Descriptions of New Species of Fossils from the Upper Silurian

Rocks of Port Jervis, N.Y., with Notes on the Occurrence of the Coralline

Limestone at that Locality. Ann. N. York Acad. Sci., vol. i, pp. 121—124.

— The Coralline or Niagara Limestone of the Appalachian System. Amer. Journ.,

ser. 3, vol. xv, pp. 370—372.

1878 Barris, W. H. The Local Geology of Davenport. Proc. Davenport Ac. Nat. /Sci.,

vol. ii.

1874 Barrois, C. Etude sur les differentes Couches de Craie traversees par la nouvelle

voie de fer entre Saint Omeret Boulogne. Ann. Soc. Geol. Nord,t.\, pp. 9, 12.

— Notice sur la Faune Marine du Terrain Houillier du Bassin Septentrional de

la France. Ibid., pp. 55, 56. Bull. Soc. Geol. France, ser. 3, t. ii, pp. 223—226.

— Sur la Craie de l'lle de Wight. Ibid., pp. 74—81. Ibid., pp. 428—433.

1875 Description geologique de la Craie de l'lle de Wight. Ann. Sci. Geol., ser. 4,

t. vi, livr. 2, p. 30.

— Terrains traverses par la fosse Sainte-Pauline a Eleu-dit-Leauwette. Ann. Soc.

Geol. Nord, t. ii, p. 63.



BIBLIOGRAPHY OF BRACIIIOPODA. 9

1875 Barrois, C. La Zone a Belemnitesplenus. Etude sur le Cenomanien et le Turonicn

du Bassin de Paris. Ibid., pp. 146— 193.

— L'Aachenien et la limite entre le Jurassique et le Cretace dans l'Aisne et les

Ardennes. Bull. Soc. Geol. France, ser. 3, t. iii, pp. 257—265.

187(5 Le Gault dans le Bassin de Paris. Ibid., pp. 707—714.

— L'age des couches de Blackdovvn. Ann. Soc. Geol. Nord, t. iii, pp. 1—8.

— L'age des "Folkestone Beds" du Lower Greensand. Ibid., pp. 23—25.

— L'age de la pierre de Totternhoe. Ibid. pp. 145—149.

1877 Note preliminaire sur le Terrain Silurien de l'ouest de la Bretagne. Ibid.,

t. iv, pp. 38—57.

— Le Terrain Devonien de la Rade de Brest. Ibid
, pp. 59—105.

1878 Compte-rendu de l'excursion dans les Ardennes, 1877. Ibid., t. v, pp.

140—166.

— Memoire sur le Terrain Cretace des Ardennes et des regions voisines.o'

Ibid., pp. 227—487. Resume in Bull. Soc. Geol. France, ser. 3, t. vii,

pp. 19—27. [1879.]

1879 A Geological Sketch of the Boulonnais. Proc. Geol. Assoc. , vol. vi,

pp. 1—37.

— Le niarbre griotte des Pyrenees. Ann. Soc. Geol. Nord, t. vi, pp. 270—300.

— Memoire sur le Terrain Cretace du Bassin d'Oviedo (Espagne). Ann. Sci.

Geol., t. x, pp. 40 ; abstr. Ann. Soc. Geol. Nord, t. vi, pp. 379—381.

1882 Recherches sur les Terrains Anciens des Asturies et de la Galice. Mem.
Soc. Geol. Nord, t. ii, pp. 630 ; 20 pis.

Barrois, C, see Price, F. G. H.

1855 Baudon, A. Notice sur quelques Terebratules du Calcaire Grossier non decrites

jusqu'a ce jour. Bull. Soc. Acad. Oise, t. ii.

1763-4 Baumer, W. Naturgeschichte des Mineral-Reichs mit besonderer Anwendung
auf Thuringen. 2 vols. 8vo. Gotha.

1780 Historia Naturalis Regni Mineralogici.

1873 Bayan, F. Observations sur les Etudes faites dans la Collection de TEcole des

Mines sur les Fossiles nouveaux ou mal connus. (Notes sur quelques Fossiles

Tertiaires.) 8vo. Paris.

1874 Sur quelques Fossiles Paleozoiques de Chine. Bull. Soc. Geol. France,

ser 3, t. ii, pp. 409—415, pi. xvi.

1875 Sur deux especes peu connues de Brachiopodes. Compt. Bend. Assoc. Franc.,

sess. 3, p. 380.

1845 Bayfield, Capt. On the Junction of the Transition and Primary Rocks of Canada
and Labrador. Quart. lourn. Geol. Soc, vol. i, pp. 450—459.

1878 Bayle, E. Fossiles principaux des Terrains de la France. Explic. Carte Geol.

France, t. iv, pis. 158.

2



10 BIBLIOGRAPHY OF BRACHIOPODA.

1851 Bayle, E., and H. Coquand. Memoire sur les Fossiles Secondares recueillis

dans le Chili par M. Ignacio Domeiko et sur les Terrains auxquels ils appar-

tiennent. Mem. Soc. Geol. France, ser. 2, t. iv, pp. 1—47.

1850-6 Bayo, J. E. del. Essayo de una descripcion general de la estructura geologica

del terreno de Espana en la Peninsula. Mem. Ac. Madrid, vol. i, pp. 35—65,

73—107, 161—184; vol. iv, pp. 115—155, 351.

Bayo, J. E. del, see Lyell, C.

1839 Bean, W. A Catalogue of the Fossils found in the Cornbrash Limestone of

Scarborough ; with figures and description of some of the undescribed species.

Mag. Nat. Hist., vol. iii, pp. 57—62.

1839 Beechey, Capt. F. W. The Zoology of a Voyage to the Pacific and Behring's Straits

to co-operate with the Polar Expedition; performed in H.M.S. "Blossom" in

1825-28. 4to. London.

Geology. By W. Buckland.
Reptiles and Molluscous Animals. By J. E. Gray.

1843 Results of deep Dredging off the Mull of Galloway. Rep. Brit. Assoc, for

1842, Sections, pp. 72—75.

1872 Beesley, T. A Sketch of the Geology of the Neighbourhood of Banbury. Geol.

Mag., vol. ix, pp. 279—282. Proc. Warwicksh. Field Club for 1872,

pp. 11—34 (1873).

1877 The Lias of Fenny Compton, Warwickshire. Banbury Guardian. Separately,

pp. 16, 8vo. And Proc. Warwicksh. Field Club for 1877, pp. 1—21 (1878).

— On the Geology of the Eastern Portion of the Banbury and Cheltenham

Direct Railway. Proc. Geol. Assoc, vol. v, pp. 165—185.

1870 Bell, A. On some new or little-known Shells, &c, of the Crag Formation. Ann.

Nat. Hist., ser. 4, vol. vi, pp. 213—217.

— Catalogue des Mollusques fossiles des Marnes Bleues de Biot, pr£s Antibes,

Alpes Maritimes. Journ. Conchyl., ser. 3, t. x (or t. xviii), pp. 338—355.

1871 Bell, A., and R. Bell. The English Crags and the Stratigraphical Divisions

indicated by their Invertebrate Fauna. Geol. Mag., vol. viii, pp. 256—263.

Proc. Geol. Assoc, vol. ii, pp. 185—218, 270 (1872).

Bell, R., see Bell, A.

1867-8 Belt, T. On the " Lingula Flags "or "Ffestiniog Group " of the Dolgelly

District. Geol. Mag., vol. iv, pp. 493—495, 536—543 ; vol. v, p. 5—11.

1882 Bemmelen, J. F. van. Over den Bouw der Schelpen van Brachiopoden en Chitonen.

(Inaug. Dissert.) Pp. 104, pi. 8vo. Leyden.

1883 Untersuchungen uber den Anatomischen und Histologischen Bau der

Brachiopoden und Testicardinien. Zeitschr. gesammt. Nat., Bd. lvii (Folg. 3,

Bd. ix), and pp. 74 ; 5 pis. 8vo. Jena.

1866-9 Benecke, E. Geognostisch-palaontologische Beitrage, Bd. i, ii.

Bennett, F. J., see Whitaker, W.



BIBLIOGRAPHY OF BRACHIOPODA. 11

1843 Benoit, E. Ricerche malacologiche.

Benoit, E., see Aradas, A.

Bertaut, —, see Gosselet, J.

1776 Becth, F. Julia? et Montium Subterranea, sive Fossilium variorum per utrumque

Ducatum hinc hide repertorura Syntagma. . . . 8vo. Diisseldorf?

1858 Bevan, G. P. On the Geology of the Beaufort and Ebbw-Vale District of the

South Wales Coalfield. Geologist, vol. i, pp. 49—54, 124—129.

— On the Marine Shells of the South Wales Coalbasin. Ibid., pp. 505—509.

1859 On the Marine Shell-Bed of the South Wales Coal Basin, showing the

presence of Vegetable Remains in the Upper Coal-Measures of the District, and

of Shells and Fish in the Lower Coal-Measures, and illustrating the continuity

of forms of life in different stratifications. Rep. Brit. Assoc, for 1858,

Sections, p. 80.

1844 Beyrich, H. E. Kurze Bemerkung uber Terebratulae decollata3. Zeitschr. Mala-
kozool., pp. 17—20.

1852 Bericht uber die von Overweg auf der Reise von Tripoli nach Murzuk und
von Murzuk nach Ghiat gefundenen Versteinerungen. Zeitschr. deutsch. geol.

Ges., Bd. iv, pp. 143— 161 ; 5 pis. Monatsb. Ges. Erdk. Berlin, Bd. ix, pp.
154—168.

1865 Ueber eine Kohlenkalk-Fauna von Timor. Abh. k. Ak. Wiss. Berlin, pp.
61—98; 3 pis.

1868 Stringocephalenkalk bei Elburgerode. Zeitschr. gesammt. Nat., Bd. xxxi,

p. 396.

1853 Bigsby, J. J. The Geology of Quebec and its Environs. Quart. Journ. Geol. Soc,
vol. ix, pp. 82—101, pi. vi.

1858-9 On the Palaeozoic Rocks and Fossils of the State of New York. Ibid., vol.

xiv, pp. 305, 306, 335—452; vol. xv, pp. 251—335.

1868 Thesaurus Siluricus. The Fauna and Flora of the Silurian Period. Pp. 214.
4to. london and New York.

1878 Thesaurus Devonico-Carboniferus. The Flora and Fauna of the Devonian and
Carboniferous Periods. The Genera and Species arranged in Tabular Form,
showing their Horizons, Recurrences, Localities, and other facts. Pp. 448. 4to.

London and New York.

1856 Billings, E. On some of the Technical Terms used in the Description of Fossil
Shells. Canad. Nat, vol. i, pp. 128—131.

— On some of the Fossil Shells of the Niagara and Clinton Formations. Ibid
pp. 131—139, pi. ii.

— On some of the Lower Silurian Fossils of Canada. Ibid., pp. 203—208.

1858 Geological Survey of Canada. Report of Progress for the years 1853-54-
55-56. Toronto.



12 BIBLIOGRAPHY OF BRACHIOPODA.

Billings, E. [The same for 1857.] Pp. 147—192.

1859 The same for 1858, whence is reprinted the following paper:

— On some New Genera and Species of Brachiopoda from the Silurian and
Devonian Rocks of Canada. Canad. Nat., vol. iv, pp. 131—135.

— Description of a New Genus of Brachiopoda and on the Genus Cyrtodonta.

Ibid., pp. 301—303.

Fossils of the Calciferous Sandrock, including those of a Deposit of White
Limestone at Mingan supposed to belong to the Formation. Ibid., pp. 345—367.

— Fossils of the Chazy Limestone, with Descriptions of New Species. Ibid.,

pp. 426—470.

[These 3 from the Report of Progress of the Geological Survey of Canada for

1858-9.]

1860 Description of some New Species of Fossils from the Lower and Middle
Silurian Rocks of Canada. Ibid., vol. v, pp. 49—69. [In advance, from the

Report of Progress of the Geological Survey of Canada for I860.]

— On the Devonian Fossils of Canada West. Canad. lourn., n. s., vol. v, pp.
249—282 ; vol. vi (1861), pp. 138—148, 253—274, 329—363, pi. i.

1861 Note on a New Genus of Palaeozoic Brachiopoda. Ibid., vol. vi, pp. 148, 149.

— On some Rocks and Possils occurring near Phillipsburgh, Canada East.

Canad. Nat., vol. vi, pp. 310—328.

— New Species of Lower Silurian Fossils. Palaozoic Fossils (Geological Survey

of Canada), vol. i, pp. 1— 24. Also published under the following titles :

I. On some New or Little Known Species of Lower Silurian Fossils from the

Potsdam Group (Primordial Zone). II. On some New Species of Fossils from

the Calciferous, Chazy, Black River, and Trenton Formations. Geology of Ver-

mont, vol. ii, pp. 942—960.

1862 New Species of Lower Silurian Fossils. Palaozoic Fossils {Geological Survey

of Canada), vol. i, pp. 25—56, 67—168. [Pp. 57—66 not published till 1865.]

— Date of publication of Obolella. Amer. lourn., ser. 2, vol. xxxiii, p. 421.

1863 Geological Survey of Canada. Report of Progress from its Commencement to

1863. Pp. 983. 8vo. Montreal.

— On the Genus Centronella, with Remarks on some other Genera of Brachio-

poda. Amer. Journ., ser. 2, vol. xxxvi, pp. 236—240.

On the Parallelism of the Quebec Group with the Llandeilo of England and

Australia, and with the Chazy and Calciferous Formations. Canad. Nat., vol.

viii, pp. 19—35.

1863 On the Genus Strichlandia—proposed Alteration of the Name [to Strick-

landinia~\. Canad. Nat., vol. viii, pp. 370.

1865 Palaeozoic Fossils (Geological Survey of Canada). Vol.1. Containing Descrip-

tions and Figures of new or little-known Species of Organic Remains from the

Silurian Kocks. Pp.426. 8vo. Montreal. [Parts in advance in 1861 and 1862,

see above.]



BILLIOGRAPUY OF HRACHIOPODA. 18

18GG Billings, E. Catalogues of the Silurian Fossils of the Island of Anticosti, with

Descriptions of New Genera and Species.

18G7 On the Classification of the Subdivisions of McCoy's Genus Athyris as

determined by the Laws of Zoological Nomenclature. {Natural History Society

of Montreal?) Amer. Journ., ser. 2, vol. xliv, pp. 48—61. Ann. Nat. Mist., ser.

8, vol. xx, pp. 233—247.

1SGS Description of two New Species of Stricklandinia ; S. Davidsonii, S. Salteri.

Geol. May., vol. v, pp. 59—64, pi. iv.

1871 On some New Species of Palaeozoic Fossils. Canad. Nat., n. s., vol. vi, pp.
213—222.

— Remarks on the Taconic Controversy. Ibid., pp. 313—325, 460—465.

— On the Genus Obolellina. Ibid., pp. 326—331.

— On some Fossils from the Primordial Rocks of Newfoundland. Ibid., pp.

465—479.

Note on Trimerella acuminata. Amer. Journ., ser. 3, vol. i, p. 471. Ann. Nat.

Hist., ser. 4, vol. viii, pp. 140, 141.

1872 Note on a Question of Priority. Amer. Journ., ser. 3, vol. iii, p. 270.

1874 Palaeozoic Fossils. Vol. ii, pt. 1, pp. 144, 9 pis. Memoirs of the Geoloyical

Survey of Canada. 8vo. Montreal.

1 876 On the Structure of Obolella chromatica. Amer. Journ., ser. 3, vol. xi, pp.
176—178.

1871 Binder, C. Sind die festen Kalkbanke mit Spongiten und mit Terebratula lacunosa

bei Geislingen weisser Jura /3 oder -y? Jahresh. Ver. Natur/c. Wiirtt., jg. 27,

pp. 293—300.

1877 Binney, E. W. A Notice of some Organic Remains from the Schists of the Isle of

Man. Proc. lit. Phil. Soc. Manch., vol. xvi, pp. 8, 2 pis.

Binney, W. G., see Gould, A. A., Rafinesque, C. S., and Say, T.

1S54-5 Biondi, S. Memoria su alcune specie malacologiche Siciliane. Atti Ac. Gioen.

Sci. Nat., t. x, pp. 93—102; t. xi, 201—205.

1881 Bird, C. A Short Sketch of the Geology of Yorkshire. Pp. 196. 8vo. Bradford.

1879 Bittner, A. Trias von Recoaro. Verh. k.-k. yeol. Eeichs., pp. 71—78. Boll. B.

Com.yeol. Ital., vol. x, pp. 137—148.

1816 Blainville, H. M. D. de. Conchyliologie et Malacologie.

1830 Ed. ii.

1824 Arts. " Mollusques " and " Palliobranches," in Dictionnaire des Sciences

Naturelles, t. xxxvi, p. 276. Paris.

1825-27 Manuel de Malacologie et de Conchyliologie. Atlas. 109 pis. 8vo. Paris.

1828 Art. Terebratules recentes, in Dictionnaire des Sciences Naturelles, t. liii,

p. 434.



14 BIBLIOGRAPHY OF BRACHIOPODA.

1872 Blake, J. F. On the Infralias in Yorkshire. Quart. Journ. Geol. Soc, vol. xxviii,

pp. 132—147.

1875 On the Kimmeridge Clay of England. Ibid., vol. xxxi, pp. 196—233, pi. xii.

1878 On the Chalk of Yorkshire. Proc. Geol. Assoc, vol. v, no. 5, pp. 232—270.

1880 On the Portland Rocks of England. Quart. Journ. Geol. Soc., vol. xxxvi,

pp. 189—236, pis. viii—x.

1881 On the Correlation of the Upper Jurassic Rocks of England with those on the

Continent. Part I. The Paris Basin. Ibid.,vo\. xxxvii, pp. 497—587, pi. xxvi.

1877 Blake, J. F., and W. H. Hudleston. On the Corallian Rocks of England.

Ibid., vol. xxxiii, pp. 260—405, pis. xii—xvii.

Blake, J. F., see Tate, R.

Blake, J. H., see Woodward, H. B.

Blanford, H., see Salter, J. W.

Blanford, W. T., see Medlicott, H. B.

1874 Boeckh, J. Die geologischen Verhaltnisse des siidlichen Theiles des Bakony.

Mitth. Ja/irb. kbn. ung. geol. Anst., Bd. hi, Heft i, Th. ii, pp. 180. 6 pis.

1879 Auf den siidlichen Theil des Comitates Szoreny bezugliche Notizen. Foldt.

Kozl. Kot., ix, pp. 1—30, 65—98.

1876 Bolsche, W. Beitrage zur Palaontologie der Juraformation im nordwestlichen

Deutschland. 3. Jahresb. Osnabr. Nat. Ver., pp. 27.

1875 Bottger, O. Die Eocanformation von Borneo und ihre Versteinerungen. Palaonto-

graphica, Suppl. bd. hi, Lief, i, pp. 9—59, pi. i—x.

1856 Boll, E. Die Brachiopoden der Kreideformation in Meklenburg. Arch. Ver.

Freunde Nat. Meklenburg, H. x, pp. 29—48.

1862 Ueber die silurische Orthis lynx, Eichw. sp., und einige mit derselben ver-

wechselte Arten. Ibid. H. xvi, pp. 151—158.

1709 Bonanni, — . Musaeum Kircherianum.

1858-70 Bonissent, — . Essai geologique sur le Departement de la Manche. Mem.
Soc. Sci. nat. Cherbourg, t. vi, pp. 73—156 (1858) ; t. viii, pp 57—94 (1860)

;

t. ix, pp. 1—68 (1861), pp. 249—294 (1863); t. x, pp. 169—224 (1864); t. xi,

pp. 179—228 (1865); t. xhi,pp. 5—34 (1867); t.xv, pp. 255—312 (1870).

1873 Bonney, T. G. On the Upper Greensand or Chloritic Marl of Cambridgeshire.

Proc. Geol. Assoc, vol. hi, No. 1, pp. 1—20.

1880 Note on the Pebbles in the Bunter Beds of Staffordshire. Geol. Mag.,

dec. h, vol. vh, pp. 404—407.

1778 Born, I. von. Index rerum naturalium Musaei Csesaraei Vindobonensis. Pt. I.

Testacea. Pp. 458, pis. 8vo. Vienna.

1780 Testacea Musaei Caesaraei Vindobonensis disposita et descripta. 18 pis.

4to. Vienna.



BIBLIOGRAPHY OF BRACIIIOPODA. 15

1854 Bornemann, J. G. Uebcr die Liasformation in der Umgcgend von Gottingen,

und ihre organischen Einschliisse. Map. 3 pis. 8vo. Berlin.

1854 Bosquet, J. Nouveaux Brachiopodes du systeme Maestrichtien. Verh. Comm.Geol.

Kaart Nederl. Bd. ii. pp. 195—204.

1859 Monographie des Brachiopodes fossiles du Terrain Cretace superieur du

Duche de Limbonrg. 5 pis. 4to. Haarlem.

1862 Notice sur deux nouveaux Brachiopodes trouves dans le Terrain Oligocene

Tertiaire du Limbonrg Neerlandais et du Liinbourg Beige. Versl. Med. Kon.

Ak. Wet, dl. iv, pp. 345—350.

1864 Description d'une espece nouvelle de genre Argiope.

1842 Bouchard-Chantereaux, —. Notes sur le genre Productus. Ann. Sci. Nat. ser. 2,

t. xviii, pp. 158—162.

1847 Sur le genre Magas. Bull. Soc. Geol. France, ser. 2, t. v, pp. 139—146.

1849 Note sur le Bavidsonia Verneuili. Ibid.

— Memoire sur un nouveau genre de Brachiopode formant le passage des formes

articulees a celles qui ne le sont pas. Ann. Sci. Nat., ser. 3, t. xii, pp. 84—93.

1742 Bourguet, L. Traite de Petrifications. 4to. Paris.

Boutin, —, see Coquand, H.

1867 Bouvy, — . Ensayo de una Description Geologica de la Isla de Mallorca.

1842 Bowman, J. E. On the Upper Silurian Rocks of Denbighshire. Bep. Brit. Assoc.

for 1841, Sections, pp. 59—61.

1876 Brady, G. S., and D. Robertson. Report on Dredging off the Coast of Durham
and North Yorkshire in 1874. Bid. for 1875, pp. 185—199.

1879 Branco, W. Der untere Dogger Deutsch-Lothringens. Abh. geol. Specialkarte

Blsass-Lothringen, Bd. ii, H. i, pp. 160. 10 pis.

1 844 Braun, Alex. [Invertebrata of the Rhine Tertiary Basin.]

1840 Braun, F. Verzeichniss der in der Kreis-Naturaliensammlung zu Bayreuth befind-

lichen Petrefakten. 22 pis. 4to. Leipzig.

Braun, F., see Munster, Count G. von.

1864 Brauns, D. Die Stratigraphie und Palaontographie des sudostlichen Theiles der

Hilsmulde, auf Grund neuer, bei den Eisenbahnbauten in den Jahren 1861

—

1864, angestellter Beobachtungen dargestellt. Palaontographica, Bd. xiii,

pp. 75—146.

1866 Nachtrag zur Stratigraphie und Palaontologie des sudostlichen Theiles der

Hilsmergel. Ibid., p. 247, pi.

1869 Der mittlere Jura in Nord-Deutschland.

— Der mittlere Jura im nordwestlichen Deutschland von den Posidonienschiefern

bis zu den Ornatenschichten, mit besonderer Beriicksichtigung seiner Mollusken-

fauna. 2 pis.



16 BIBLIOGRAPHY OF BRACHIOPODA.

1871 Brauns, D. Die untere Jura in Nord-Deutschland.

— Die untere Jura irn nordwestlichen Deutschland, von der Grenze des Trias
bis zu den Amaltheenthonen, mit besonderer Beriicksichtigung seiner Mollusken-
fauna. 2 pis. 8vo. Brunswick.

1874 Der obere Jura im nordwestlichen Deutschland, von der oberen Grenze der
Ornatenschichten bis zur Wealdbildung, mit besonderer Beriicksichtigung seiner

Molluskenfauna. Pp. 434. 3 pis. 8vo. Brunswick.

1876 Die senonen Mergel des Salzberges bei Quedlinburg und ihre organischen
Einschliisse. Zeitschr. gesammt. Nat., Bd. xlvi, pp. 325—420, pis. 7—10.

1881 Geology of the Environs of Tokio. Mem. Univ. Tokio, No. 4.

Briart, A., see Cornet, F. L.

Bristow, H. W., see Whitaker, W.
1881 Broadhead, G. C. The Carboniferous Rocks of South-East Kansas. Amer. Journ.,

ser. 3, vol. xxii, pp. 55—57.

1814 Brocchi, G. Conchiologia fossile Subapennina; con Osservazioni Geologische
sugli Apennini e sul suolo adiacente. 2 vols. Pp. 712. 12mo. Atlas. 15 pis.

4to. Milan.

1843 Ed. ii. 16mo. Milan.

1858 Ed. iii. — —
1833 Broderip, W. J. Descriptions of some new Species of Cuvier's Family of Brachio-

poda. Proc Zool. Soc, vol. i, pp. 124, 125.

1835 [Same title.] Trans. Zool. Soc, vol. i, pp. 141—144. Ann. Sci. Nat., t. iii,

pp. 26—30 ; Isis col. 143.

1850 Brodie, P. B. On certain Beds in the Inferior Oolite near Cheltenham. With Notes

on a Section of Leckhampton Hill, by H. E. Strickland. Quart. Journ. Geol.

Soc., vol. vi, pp. 239—251.

1851 On the Basement Beds of the Inferior Oolite in Gloucestershire. Ibid., vol. vii,

pp. 208—212.

1867 Remarks on the Drift in a part of Warwickshire, and the Evidence of Glacial

Action which it affords. Ibid., vol. xxiii, pp. 208—213. Abstr. in Bep. Brit.

Assoc for 1864. Sections, p. 49 [1865].

1874 Notes on a Railway-section of the Lower Lias and Rhsetics between Stratford-

on-Avon and Fenny Compton, on the occurrence of the Rhsetics near Kineton,

and the Insect-beds near Knowle in Warwickshire, and on the Recent Discovery

of the Rhaetics near Leicester. Quart. Journ. Geol. Soc, vol. xxx, pp. 746—749.

1879 On the Derivation and Distribution of certain Quartzite and other Pebbles

in the Drift of Warwickshire and other places, and their possible identity in

origin with similar Pebbles found in situ in the New Red Sandstone at

Budleigh-Salterton, Devon. Proc. Warwicksh. Field Club for 1879, pp. 28—39.

1881 On certain Quartzite and Sandstone Eossiliferous Pebbles in the Drift in

Warwickshire, and their probable Identity, lithologically and zoologically, with

the true Lower Silurian Pebbles with similar Eossils in the Trias at Budleigh-

Salterton, Devonshire. Quart. Journ. Geol. Soc, vol. xxxvii, pp. 430—435.



BIBLIOGRAPHY OF BRACHIOPODA. 17

1845 Brodie, P. B., and J. Buckman. On the Stonesfield Slate of the Cotteswold Hills.

Quart. Journ. Geol. Soc, vol. i, pp. 220—225.

Broeck, E. vanden, see Vanden Broeck, E.

1873 Brogger, W. C. Bidrag till Kristianiafjordens Molluskfauna. Nyt. Mag. Nat., Bd.

xix, pp. 103—145.

1875 Possiler fra del Trondhjemske, samlede 1871 og 1873 af Th. Kjerulf, samt

1874 af Th. Kjerulf og student Priis. Nyt. Mag. Nat., Bd., xxi, pp. 95—107.

1876 " Andrarumskalk " ved Breidengen i Valders. Geol.foren. Stockholm Forh.,

Bd. iii, pp. 193—198, pi.

1877 On Trondhjemsfeltets midlere Afdeling mellem Guldalen og Meldalen. Fork.

Fid.-Selsk. Christiania, No. 2, pp. 1—28. 4 pis.

1882 Die Silurischen Etagen 2 und 3 im Kristianiagebiet und auf Eker, ihre

Gliederung, Fossilien, Schichtenstorung und Contactmetamorphosen. 8vo.

Christiania.

1829 Brongniart, A. Tableau des Terrains qui composent l'Ecorce du Globe, ou Essai

sur la Structure de la Partie connue de la Terre. 8vo. Paris.

Brongniart, A., see Cuvier, G. C. P. D.

1824 Bronn, H. G. System der urweltlichen Konchylien. 7 pis. Pol. Heidelberg.

1835-38 Letlisea geognostica, oder Abbildungen und Beschreibungen der fur die

Gebirgs - Pormationen bezeichnendsten Versteinerungen. 2 vols. Atlas of

47 pis. 8vo. Stuttgart.

1851-56 Ed. ii (with P. Roemer). 3 vols, and 4to. Atlas. Stuttgart.

1876 Ed. iii. By F. Roemer. 4to. Stuttgart.

1849 Einige Betrachtungen iiber palaontologische Statik. N. Jahrb., pp. 129

—

137. Quart. Journ. Geol. Soc., vol. v, pt. 2, pp. 39—58.

1848-9 Bronn, H. G., H. R. Goppert, and H. von Meyer. Index Palaeontologicus,

oder Uebersicht der bis jetzt bekannten fossilen Organismen. 3 vols. 8vo.

Stuttgart. Porms part of Bronn's Geschichte der Natur.

1880 Brooks, W. K. The Development of Lingula. Studies from the Biological Labora-

tory of the John-Hopkins University, vol. i, pt. 3. 8vo. Baltimore.

1881 Analysis by Jolivet. Arch. Zool. exper., t. viii, p. 391.

Brown, C. B., see Sawkins, J. G.

1874 Brown, D. J. On the Silurian Rocks of the South of Scotland, Moffat, Gala,

Llandovery, Wenlock, and Ludlow Rocks. Trans. Edin. Geol. Soc, vol. ii, pt. iii,

pp. 227—237, 316—321, 377—383.

1868 Brown, D. J., and J. Henderson. On the Silurian Rocks of the Pentland Hills.

Trans. Edin. Geol. Soc, vol. i, pp. 23—33, 266—272.

1847 Brown, Richard. On the Gypsiferous Strata of Cape Dauphin, in the Island of

Cape Breton. Quart. Journ. Geol. Soc, vol. iii, pp. 257—260.

3



18 BIBLIOGRAPHY OF BRACHIOPODA.

1850 Brown, Richard. Section of the Lower Coal-Measures of the Sydney Coal Field

in the Island of Cape Breton. Ibid., vol. vi, pp. 115—133.

1816 Brown, T. The Elements of Conchology; or, Natural History of Shells according

to the Linnaean System. 12mo. London.

1833 The Conchologist's Text-book, embracing the arrangements of Lamarck and
Linnaeus, with a Glossary of Technical Terms. 12mo. Glasgow. 9 or more
editions.

1841 Descriptions of some New Species of Fossil Shells found chiefly in the Vale

of Todmorden, Yorkshire. Trans. Manch. Geol. Soc., vol. i, pp. 212—232.

1843 The Elements of Fossil Conchology according to the arrangement of Lamarck,

with the newly-established genera of other authors. 12 pis. 8vo. Lo?idon.

1845 Illustrations of the Recent Conchology of Great Britian and Ireland, with

Descriptions and Localities of all the Species, Marine, Land, and Fresh-water.

Ed. ii. 62 pis. 4to. London and Edinburgh.

1849 Illustrations of the Fossil Conchology of Great Britain and Ireland, with

Descriptions and Localities of all the Species. Pp. 273. 98 pis. 4Lo. London.

1859 Brown, T. On a Section of a part of the Fifeshire Coast. Quart. Journ. Geol. Soc,

vol. xv, pp. 59— 62.

1742 Bruckmann, F. E. Centuria epistolarum itinerariarum.

1781 Brugmans, S. J. Lithologia Groningana, juxta ordinem Wallerii digesta, cum
synonimis aliorum, imprimis Linnaei et Cronstedii, &c. 8vo. Groningen.

1789-92 Bruguiere, J. G. Histoire naturelle des Vers testaces : Genres Terebratule et

Lingule. In Encyclopedie Methodique, t. i, ii. 4to. Paris.

1857 B runner, C. Geognostische Beschreibung des Stockhorns.

1865 Brusina, S. Conchilie Dalmate inedite. Verh. k.-k. zool.-bot. Ver., Bd. xv, pp.
1—42.

1872 Bryce, J. Geology of A*ran and other Clyde Islands.

1873 On the Jurassic Rocks of Skye and Raasay. With a Palaeontological Appendix
by R. Tate. Quart. Journ. Geol. Soc, vol. xxix, pp. 317— 351, pis. xi, xii.

1867 Bucaille, — . Compte-rendu de l'excursion a, Elbceuf. Bull. Soc. Sci. Nat. Rouen.

1868 Essai d'une liste de fossiles observes dans Petage Cenomanien de Rouen. ? Ibid.

1831 Buch, L. von. Ueber die Silicification organischer Korper, nebst einigen anderen

Bemerkungen uber wenig bekannte Versteinerungen. Abh. k. Ak. Wiss. Berlin

far 1828, pp. 43—60. 4 pis.

1834 Ueber Terebrateln, mit einem Versuch sie zu classificiren und zu beschreiben.

Ibid, fur 1833, pp. 21—144.

1836 Ueber das Genus Delthyris. N. Jahrb., pp. 175—184.

1837 Ueber Delthyris, oder Spirifer, und Orlhis. Abh. k. Ak. Wiss. Berlin fur

1836, pp. 1—80. Abstr. in Ber. k. preuss. Ak. Wiss., pp. 1, 2.



BIBLIOGRAPHY OF BRACHIOPODA. 19

1838 Buch, L. von. Essai d'une Classification et d'unc Description dcs Terebratules.

Mem. Soc GSol. France, ser. 1, t. iii, pp. 107—238.

— Snr les Spirifer et les Orthis. Explication des deux planches qui represented

la structure de ces coquilles. Fol. Berlin.

1839 Petrifications remarquables recueillies en AmeVique par M. Alex, de Humboldt,

et par M. Charles Degenhart. 2 pis. Fol. Berlin.

— Ueber Terebratula hastata und T. sacculus. N. Jahrb., 1839, pp. 431.

1840 Essai d'une Classification et Description des Delthyris ou Spirifer, et Orthis.

Transl. by H. le Cocq. Mem. Soc. Geol. France, ser. 1, t. iii, pp. 153— 228.

5 pis.

— Beitriige zur Bestimmung der Gebirgsformationen Russlands. Arch. Min.

Geogn. Berg- Hiltt.

— Brachiopoden der Gegend von Petersburg. Ber. k. preuss. Ak. Wiss., pp.

01, 62.

1841 Ueber Productus oder Leptama. Ibid., pp. 289—297 see (1843).

1842 Ueber Producten, &c. Phillips, iiber Terebratula {T. nucella= T. spharia).

N. Jahrb., pp. 230—232.

1843 Ueber Terebratula Mentzelii im Tarnowitzer Muschelkalk. Ibid., pp. 253

—

256.

Ueber Productus oder Leptsena. Abh. k. Ak. Wiss. Berlin for 1841, pp.
1—40.

1846 Die Baren-Inseln nach B. M. Keilhau geognostisch beschrieben. Abh. k.

Ak. Wiss. Berlin, Bd. xi, pp. 66—74 (see Quart. Journ. Geol. Soc, vol. iii, pt.

2, pp. 48—55).

Ueber Spirifer Keilhavii, iiber dessen Fundort und Verhaltniss zu ahnlichen

Formen. Abh. k. Ak. Wiss. Berlin, Bd. xi, pp. 74—80. Ber. k. Ak. Wiss. Berlin,

pp. 145—148 (see Quart. Journ. Geol. Soc, vol. iii, pt. 2, pp. 55—59).

Note iiber Spirifer und Terebraleln. Ber. k. Ak. Wiss. Berlin, pp. 107—111.

1849 Ueber die Grenzen der Kreide-Bildungen. Ibid., pp. 117—122.

— Betrachtungen iiber die Verbreitung und die Grenzen der Kreidebildungen.

Verh. nat. Ver. preuss. Bheinl., pp. 211—242.

1824 Buckland, W., and W. D. Conybeare, Observations on the Southwestern Coal

District of England. Trans. Geol. Soc, ser. 2, vol. i, pp. 210—316.

Buckland, W., see Beechey, F. W.

1843 Buckman, J. List of the Fossils found in the Neighbourhood of Cheltenham, with

Remarks. Geologist (Moxon), pp. 104—111.

1845 Geology of Cheltenham.

1853 On the Cornbrash of the Neighbourhood of Cirencester. Ann. Nat. Hist.,

ser 2, vol. xii, pp. 324—329. Proc. Cotteswold Club, vol. i, pp. 262—267.



20 BIBLIOGRAPHY OF BRACHIOPODA.

1854 Buckman, J. On the Cornbrash of Gloucestershire and part of Wilts. Rep. Brit.

Assoc, for 1853, Sections, pp. 50, 51.

1858 On the Oolite Rocks of Gloucestershire and North Wilts. Quart. Journ.

Geol. Soc, vol. xiv, pp. 98—130, pi. vii.

1875 On the Cephalopoda-Bed and Oolite Sands of Dorset and part of Somerset.

Proc. Somersetsh. Archaol. Nat. Hist. Soc, vol. xx, pp. 140—164.

1877 On the Fossil Beds of Bradford Abbas and its Vicinity. Proc. Dorset Field

Club, vol. i, pp. 64—72.

— The Cephalopoda-Beds of Gloucester, Dorset, and Somerset. Quart. Journ.

Geol. Soc, vol. xxxiii, pp. 1—9.

1879 On the so-called Midford Sands. Ibid., vol. xxxv, pp. 736—743.

Buckman, J., see Brodie, P. B.

1881 Buckman, S. S. A Descriptive Catalogue of some of the Species of Ammonites from

the Inferior Oolite of Dorset. Quart. Journ. Geol. Soc. vol. xxxvii, pp. 588—608.

1883 The Brachiopoda from the Inferior Oolite and Dorset and a portion of

Somerset. Proc Dorset Field Club, vol. iv.

1860 Bureau, — . Note sur l'existence de trois etages distincts dans le terrain devonien

de la Basse-Loire. Bull. Soc Geol. France, ser. 2, t. xvii, pp. 789—796.

1784 Burtin, F. X. de. Oryctographie de Bruxelles ; ou Description des Fossiles tant

naturels qu' accidentels decouverts jusqu'a ce jour dans les environs de cette

ville [Brachiopoda, p. 110, pi. viii.] Fol. Brussels.

1878 Butschli, — . Untersuchungen uber die freilebenden Nematoden und die Gattung

Chcetonotus. Zeitschr. wiss. Zool., Bd. xxvi.

1843 Buvignier, A. Statistique Geologique, Mineralogique, Minerallurgique et Paleon-

tologique du Departement des Ardennes. 8vo. Paris.

1852 Statistique Geologique, Mineralogique, Minerallurgique et Paleontologique du
Departement de la Meuse. 8vo. and Atlas. Fol. Paris.

Buvignier, A., see Sauvage, C.

1861 Caillaud, F. Sur l'existence de la faune troisieme silurienne dans le nord-est du
Departement de la Loire-Inferieure. Bull. Soc. Geol. France, ser. 2, t. xviii,

pp. 330—337. Ann. Soc Acad. Nantes, t. xxxii, pp. 253—262.

1841 Calcara, P. Memoria sopia alcune Conchiglie Fossili rinvenuti nella Contrada

d'Altavilla. 2 pis. 8vo. Palermo.

1845 Cenno sui Molluschi viventi e fossili della Sicilia. 4 pis. Palermo.

1882 Caldwell, W. H. Preliminary note on the Structure, Development, and Affinities

of Phoronis and Brachiopoda. Proc Roy. Soc, vol. xxxiv, p. 380.

1877 Callaway, C. On a new Area of Upper Cambrian Rocks in South Shropshire,

with a Description of a new Fauna. Quart. Journ. Geol. Soc, vol. xxxiii,

pp. 652—672, pi. xxiv. Resume as follows :



BIBLIOGRAPHY OF BRACIIIOPODA. 21

1878 Callaway, C. Recent Discoveries in the Geology of Shropshire. Midi. Nat., vol. i,

pp. 205—209.

— On the Correlation of the Lower Helderberg Group of New York. Geol.

Mag., dec. ii, vol. v, p. 271.

1797 Calonne, M. de. Specific Catalogue of the various articles which compose the

magnificent Museum Collection of M. de Calonne.

1878 Calvin, S. On some dark Shale recently discovered beneath the Devonian Lime-

stones at Independence, Iowa ; with a notice of its fossils and description of

new species. Bull. U. S. Geol. Surv. Terr., vol. iv, pp. 725—730. Amer.

Journ., ser. 3, vol. xv, pp. 460—462.

Campiche, G., see Pictet, F. J.

1880 Canavari, M. Sui Fossili del Lias Inferiore nell' Appennino Centrale. Atti Soc.

Tosc. Sci. Nat., vol. iv, pp. 141—172, pi. xi.

— Alcuni nuovi Brachiopodi degli strati a Terebratula aspasia, Mgh., nell'

Appennino centrale. Ibid. Proc. Verb., vol. ii, p. 197. Criticisms by Capellini

and Meneghini, Atti B. Ac. Zinc., ser. 3, Trans., vol. iv, p. 199.

— I Brachiopodi degli strati a Terebratula aspasia, Mgh., nell' Appennino
centrale. Atti B. Ac. Line, ser. 3, Mem., vol. viii, pp. 329—360. 4 pis.

— La montagna del Suavicino ; Osservazione geologiche e paleontologiche.

Boll. B. Com. geol. Hal., vol. xi, pp. 54, 254.

1881 E cortese sui Terreni secondari dei dintorni di Tivoli. Ibid.

1884 Contribuzione III alia conoscienza dei Brachiopodi degli Strati a Terebratula

aspasia, Mgh., nell' Appennino centrale. Atti Soc. Tosc. Sci. Nat., vol. vi,

pp. 70—110, 3 pis.

1881 Canavari, M., and C. F. Parona. Brachiopodi oolitici del monte La Grappa di

San Vigilio e della Croce di Sezan. Atti Soc. Tosc. Sci. Nat. Proc.-verb.,

vol. iii, p. 7.

Canavari, M., see Parona, C. F.

1869 Canefri, C. T. Indice sistematiche dei Molluschi Testacei dei dintorni di Spezia

e del suo Golfo. Atti Soc. ltal. Sci. Nat., t. xii, pp. 261—406.

1874 Malacologia del Viaggio intorno al globo della fregate Magenta. 4 pis.

4to. Turin.

1862 Capellini, G. G. Studi stratigrafici e paleontologici sull' Infra-Lias nelle montagne
del Golfo della Spezia. Mem. Ac. Sci. 1st. Bologna, t. i, pp. 247—318. Bend.
Ac. Sci. 1st Bologna, pp. 54—59. Bull. Soc. Geol. France, ser. 2, t. xix,

pp. 675—678.

1864 Descrizione geologica dei dintorni del Golfo della Spezia e Val di Magra
Inferiore. 8vo. Bologna.

1866 Fossili infraliasici del Golfo della Spezia. 10 pis. 4to. Bologna.

Capellini, G., see Canavari, M. ; and Jeffreys, J. G.



22 BIBLIOGRAPHY OP BRACHIOPODA.

1857 Carpenter, P. P. Report on the present state of our knowledge with regard to

the Mollusca of the West Coast of North America. Rep. Brit. Assoc, for 1856,

pp. 159—368.

— Catalogue of Mazatlan Shells (British Museum). 12mo. London.

1861 Lectures on Mollusca or " Shellfish " and their Allies. Smithson. Inst.

1864 Supplementary Report on the Present State of our Knowledge with regard

to the Mollusca of the West Coast of North America. Rep. Brit. Assoc, for

1863, pp. 517—686.

1865 Diagnosis of new forms of Mollusca from the Vancouver District: Terebratula

unyuicula, Nettastomella Darwinii, Sby., Darina declivis, Saxidomus brevi-

spinatus. Proc. Zool. Soc, pp. 201—204.

1843 Carpenter, W. B. General Results of Microscopical Inquiries into the Minute
Structure of the Skeletons of Mollusca, Crustacea, and Echinodermata. London
Physiol. Journ., pp. 107—112, 129—140. Ann. Nat. Hist., vol. xii,

pp. 377—390.

1844 Microscopic Structure of Shells. Rep. Brit. Assoc, for 1843, Sections, pp. 71,

72. Ann. Sci. Nat., t. i, pp. 117—119. Froriep's Notizen, Bd. xxxi, pp. 54, 55.

1845 On the Microscopic Structure of Shells, pt. i. Rep. Brit. Assoc, for 1844,

pp. 1—24, pis. i—xx. See Amer. Journ., vol. i, p. 283 [1846].

1848 Report on the Microscopic Structure of Shells, pt. ii. Ibid, for 1847, pp. 93
—134, pis. i—xx.

1850 Art. Shell : Cyclopaedia of Anatomy and Physiology.

1854 On a peculiar arrangement of the Sanguiferous System in Terebratula and

certain other Brachiopoda. Proc. Roy. Soc, vol. vii, pp. 32—37.

1856 On the Minute Structure of certain Brachiopod Shells ; and on Vegetable

Cell-Formation. Ann. Nat. Hist., ser. 2, vol. xvii, pp. 502—506.

1857 On the Structure of the Shell of Rhynchonella Geinitziana. Ibid., vol. xix,

p. 214.

1865 On the Microscopic Structure of the Shell of Rhynchonella Geinitziana. Ibid.,

ser. 3, vol. xvi, pp. 305—307.

1866 On Rhynchonella Geinitziana. Ibid., vol. xvii, pp. 306, 307.

1867 On the Perforate Structure of Spirifer cuspidatus. Ann. Nat. Hist., ser. 3,

vol. xix, pp. 29—31.

— On the Shell Structure of Spirifer cuspidatus and of certain allied Spiriferidae.

Ibid., vol. xx, pp. 68—73.

1868 Preliminary Report of Dredging Operations in the seas to the north of the

British Islands—" Lightning " Expedition. Proc. Roy. Soc, vol. xvii, pp.
168—200.

— On Spirifer cuspidatus. Ann. Nat. Hist., ser. 4, vol. ii, pp. 138—141.



BIBLIOGRAPHY OF BHACIIIOPODA. 23

18G8 Carpenter, W. B. On the Structure of the Shells of Brachiopoda. Ibid., pp. 295.

1872 Report on Scientific Researches carried on during the months of August,

September, and October, 1871, in II.M. Surveying-ship "Shearwater." Proc.

Roy. Soc, vol. xx, pp. 535—644. Arch. Sci. Phys. Nat., t. xlvi, pp. 218

—

232 (1873).

1871 Carpenter, W. B., and J. G. Jeffreys. Report on Deep-Sea Researches carried on

during the months of July, August, and September, 1870, in II. M.S. " Porcu-

pine." Proc. Roy. Soc, vol. xix, pp. 146—221.

1870 Carpenter, W. B., J. G. Jeffreys, and C. W. Thomson. Preliminary Report of

the Scientific Explorations of the Deep Sea in H.M. Surveying-vessel " Porcu-

pine " during the Summer of 1869. Ibid., vol. xviii, pp. 397—492.

Carpenter, W. B., see Davidson, T.

1883 Carr, W. D. The Lincoln Lias. Geol. May., dec. ii, vol. x, pp. 164—169.

1865 Carrrington, S. Carboniferous Fossils of Wetton. Trans. Midi. Sci. Assoc.

1869 Notice of some interesting discoveries in a cleft in the Mountain Limestone

of Narrowdale, Staffordshire. Archceol. Journ. Rev.

1863 Cartier, R. Der obere Jura zu Oberbuchstein ; eine geologische Skizze. Verh. nat.

Ges. Basel, Bd. iii, pp. 48—64.

1867. Caruana, A. A. Enumeratio Molluscorum Gaulo-Melitensium. 8vo. Malta.

1863-75 Carus, J. V. and A. Gerstacker. Handbuch der Zoologie. 2 vols. 8vo.

Leipziy. (Brachiopoda, Bd. i, p. 774.)

Casiano de Prado, see Prado, C. de.

1843 Castelnau, F. de. Essai sur le Systeme Silurien de l'Ameiique Septentrionale.

Pp. 66. 17 pis. 4to. Paris.

1845 Catlow, Agnes, and L. A. Reeve. The Conchologist's Nomenclature ; a Catalogue

of all the Recent Species of Shells included under the Sub-kingdom " Mollusca,"

with their authorities, synonyms, and references to works where figured or

described. Pp. 326. 8vo. London.

1827 Catullo, T. A. Zoologica Fossile.

1841 Osservazioni geognostico-zoologiche sopra due scritti pubblicati nel tomo
terzo della Societa geologica di Parigi per 1' anno 1838. N. Sayyi Ac. Padova,
vol. v. 2 pis. pp. 217—242.

1847? Remarques extraites de l'ouvrage inedit sur la geognosie paleozoique des

Alpes Venitiennes. Race, fis.-chim. ital., vol. ii. N. Ann. Sci. Nat. ser. 2, t. v,

pp. 81—107. 4 pis.

1850 Sur quelques points de la geologie des Alpes Lombardo-Venitiennes. Bull.

Soc. Geol. France, ser. 2, t. vii, pp. 664—667.

— Intorno ad una nuova classificazione del calcare rosso ammonitifero della Alpi

Venete. Atti R. 1st. Fen. Sci., ser. 2, t. i, pp. 115—118. Mem. R. 1st. Fen.

Sci., t. v, pp. 187—241. 4 pis. [1855].



24 BIBLIOGRAPHY OF BRACHIOPODA.

1851 Catello, T. A. On the Epiolitic Rocks of the Venetian Alps. Quart. Journ. Geol.

JSoc, vol. vii, pp. 66—76. See also 2V. Ann. Sci. Nat., ser. 3, t. iii, pp. 45—59.

— Dei Terreni di Sedimento Superiore delle Venezie e dei Fossili Bryozoari,

Antozoari e Spongiari, ai quali danno ricetto. N. Ann. Sci. Nat. 19 pis. See

Quart. Journ. Geol. Soc, vol. vii, pt. 2, p. 26, and Mem. R. 1st. Ven. Sci.,

t. iv, pp. 3—44. [1852.]

1856 Considerazione intorno ad alcune recenti Memorie di Geognosia Paleozoica.

Atti R. 1st. Ven. Sci., ser. 3, vol. i, pp. 713—755.

1874 Champernowne, A. On a Contortion of the Limestone at Torquay, and the

presence of Calceola sandalina at its base. Trans. Devonsh. Assoc, vol. vi,

pt. 2, pp. 548—551, pi.

1880 Upper Devonian in Devonshire. Geol. Mag., dec. ii, vol. vii, pp. 359—362.

1881 The Ashburton Limestone; its Age and Relations. Ibid., vol. viii, pp.
410—416.

Chantereaux, B., see Bouchard-Chantereaux.

1860-63 Chapman, E. J. A popular Exposition of the Minerals and Geology of Canada.

Canad. Journ., n. s., vol. vi, pp. 500—518 ; voi. vii, pp. 108—121 ; vol.

viii, pp. 17—33, 111—127, 185—216, 437—462. Reprinted 1864. 8vo.

Toronto.

1863 Manual of Geology.

1861 Chapdis, F. Nouvelles Recherches sur les Fossiles des Terrains Secondares de la

Province de Luxembourg. Mem. Ac. Roy. Belg., t. xxxiii.

1853 Chapuis, F., and G. Dewalque. Description des Fossiles des Terrains Secondares

de la Province de Luxembourg. Mem. Cour. Sav. Etr. Ac. Roy. Rely., t. xxv.

1837 Charlesworth, E. Observations upon Voluta Lamberti, with description of a

gigantic species of Terebratula from the Coralline Crag. Mag. Nat. Hist., ser.

2, vol. i, p. 90—97.

1785 Chemnitz, J. H. Neues systematisches Konchylien-Kabinet. Vol. viii. 4to.

Nurembery'.

1875 Ed. ii.

Chemnitz, J. H., see Martini, F. H. W., and Rumph, G. E.

1845-46 Chenu, J. C. Bibliotheque Conchyliologique.

1847 Lecons elementaires d'Histoire Naturelle, comprenant un apercu sur toute

la Zoologie, et un Traite de Conchyliologie ; a l'usage des Gens du Monde.
8vo. Paris.

1859-62 Manuel de Conchyliologie et de Paleontologie Conchyliologique. 2 vols.

8vo. Paris.

Chevalier, E., see Vaillant.

1878 Choffat, P. Esquisse du Callovien et de l'Oxfordien dans le Jura occidental et le

Jura meridional, suivie d'un Supplement aux couches a A. acanthicus dans le

Jura occidental. Mem. Soc. Emul. Doubs, ser. 5, t. iii, pp. 146, pi.



BIBLIOGRAPHY OF BRACIIIOPODA. 25

1879 Ciioffat, P. Surle Callovien et l'Oxfordien dans le Jura. Bull. Soc. Geol. France,

s6r. 3, t. vi, pp. 358—304, pi. iii.

1880 Etude Stratigraphique et Paleontologique des Terrains Jurassiques du Por-

tugal. Livr. 1. LeTriasctle Dogger au norddu Tage. Pp. xii, 72. 4to. Lisbon.

Choulant, L., see Holl, F.

1845 Clark, W. A History of the Marine Testaceous Mollusca, distributed in their

Natural Order, on the Basis of the Organization of the Animals, with References

and Notes on every British Species. 8vo. London.

Clark, W., see Hoeven, J. van der.

1848 Clarke, W. B. On the Genera and Distribution of Plants in the Carboniferous

System of New South Wales. Quart. Journ. Geol. Soc, vol. iv, pp. 60—63.

On the occurrence of Trilobites in New South Wales, with remarks on the

probable age of the formation in which they occur. I6id., pp. 63—66.

1860 Researches in the Southern Goldfields of New South Wales. 12mo. Sydney.

1862 On the occurrence of Mesozoic and Permian Faunae in Eastern Australia.

Quart. Journ. Geol. Soc., vol. xviii, pp. 244—247

1866 On the Occurrence and Geological Position of Oil-bearing Deposits in New
South Wales. Ibid., vol. xxii, pp. 439—448.

1867 On Marine Fossiliferous Secondary Formations in Australia. Ibid., vol. xxiii,

pp. 7—12.

1868 ? Remarks upon the Sedimentary Formations of New South Wales, illustrated

by references to other provinces of Australasia. Amer. Journ., ser 2, vol. xiv,

pp. 334—353; and 8vo. Sydney.

1875, 1878 Ed. ii. Pp. 61. 1875. Ed. iv. Pp. 165; 5 pis. 1878.

1868 Claus, C. Grundziige der Zoologie. 8vo. Marburg and Leipzig.

1876-78 Ed. iii, 1876. French, with annotations, by G. Moquin-Tandon.
Paris, 1877—78. English by A. Sedgwick. London, 1884.

1870 Cleve, P. T. On the Geology of the North-Eastern West-India Islands. K.
Svenska Vet.-Akad. Handl., Bd. ix, No. 12, pp. 48; 2 pis.

1859 Cloez, S. Sur la composition chimique des valves de la Lingule. L'Institut, pp.
240, 241.

1874 Cogels, P. Note sur un gisement de Terebratules aux environs d'Anvers. Proc-
verb. Soc. Mai. Belg., t. iii, pp. xviii—xxi.

— Seconde note sur le gisement de la Terebratula grandis avec quelques obser-

vations a ce sujet. Ibid., pp. xxxviii—xlv.

Nouvelle note sur le gisement de la Terebratula grandis. Ibid., pp. lxix

—

lxxxvi.

4



26 BIBLIOGRAPHY OF BRACHIOPODA.

1882 Cogels, P., and E. Vanden Broeck. Observations geologiques faites a Anvers a

l'occasion des travaux de creusement des nouvelles cales seches et de prolonge-

ment du bassin du Kattendyk. Ann. Soc. Mai. Belg., t. xiv, pp. 55, pis. iii— vi.

Cogels, P., see Vanden Broeck, E.

1873 Collenot, J. J. Description geologique de l'Auxois.

1876 Collett, J. List of Fossils found in the Keokuk Group at Crawfordsville, Ind.

7th Ann. Bep. Geol. Surv. Indiana, pp. 376— 381.

1881 Collins, J. H. On the Geological Age of Central and West Cornwall. Journ. B.
Inst. Cornwall, vol. vii, p. 18.

Collomb, E., see Verneuil, P. E. P. de.

1606 Colonna, Eabio. Minus cognitorum rariorumque nostro coelo Orientiura Stirpium.

4to. Borne.

Ed. ii, 1616, adds after title EK<t>PA2I2; and a pamphlet is annexed,

entitled Lyncei de Purpura, aliisque Testaceis rarioribus, item de Aquatilibus

aliisque nonnullis Animalibus libellus. 4to. Borne.

1675-6 Opusculum de Purpura, Romas primum An. 1616 editum et nunc iterum

lucidatum Opere ac Studio Johannis Danielis Majoris, cujus novissime acees-

serunt annotationes quasdani : Doctrinae de Testaceis et Dictionarium Ostrae-

logicum. 4to. Kiel.

Colonna, P., see Scilla, A.

Colurnna, F., see Colonna, Fabio.

1835 Conrad, T. A. Description of five new species of fossil shells in the collection

presented by Mr. Edward Miller to the Geological Society [of Pennsylvania].

Trans. Geol. Soc. Penns., vol. i, pt. 2, pp. 267—270, pi.

1837-41 Reports on the Palasontological Department. Ann. Bep. Geol. Surv. New
York, vol. i, p. 214; vol. ii, pp. 107—119; vol. iii, pp. 57

—

66; vol. iv, pp.
199—207; vol. v, pp. 25—57.

1842 Observations on the Silurian and Devonian systems of the United States,

with descriptions of new organic remains ; including descriptions of new species

of organic remains belonging to the Silurian, Devonian, and Carboniferous

systems of the United States. lourn. Ac. Nat. Sci. Philadel., vol. viii, pp.
228—280 ; 6 pis.

1855 Description of a new species of Pentamerus. Proc. Ac. Nat. Sci. Philadel.,

vol. vii, p. 441.

1857 Description of Cretaceous and Tertiary Fossils. In Emory's Report of the

United States and Mexican Boundary Survey, vol. i, pt. 2, pp. 141—174,

pis. i—xxi.

1860 Descriptions of new Species of Cretaceous and Eocene Fossils of Mississippi

and Alabama. lourn. Ac. Nat. Sci. Philadel., ser. 2, vol. iv, pp. 275—298;
2 pis.

1866 Amer. Journ. Conchy vol. ii.



BIBLIOGRAPHY OF BRACIIIOPODA. 27

1375 Conrad, T. A. Descriptions of new Genera and Species of Fossil Shells of North

Carolina in the Cabinet at Raleigh. In Kerr 8 Geol. Survey of N. Carolina,

vol. i, Appendix A, pp. 1

—

28; 4 pis. 8vo. Baleigh.

1859 Coutejkan, C. Etude de l'Etage Kimmeridgien de Montbeliard et dans le Jura,

la France et l'Angleterre. 8vo. Paris.

18G4 Elements de Geologie et Paleontologie. Pp. 747. 8vo. Paris.

1864 Conti, A. II Monte Mario, ed i suoi fossili subappennini. Borne.

1871 Ed. ii.

1822 Conybeare, W. D., and W. Phillips. Outlines of the Geology of England

and Wales, with an Introductory Compendium of the General Principles of

that Science and Comparative Views of the Structure of Foreign Countries.

Part I. Pp. 8, lxii, 470, map and sections. 8vo. London.

Conybeare, W. D., see Buckland, W.

1855 Cook, G. H. First Annual Report of the Geological Survey of the State of New
Jersey. Pp. 103 ; 4 pis. 8vo. New Brunswick.

1865. Cooper, J. G. [Californian Mollusca.] Proc. Zool. Soc.

1867 Geographical Catalogue of Californian Mollusca.

1871 Note on Waldheimia pulvinata, Gld. Amer. Journ. Conch., vol. vi, p. 320.

1859 Coquand, H. Synopsis des animaux et des vegetaux fossiles observes dans la

formation cretacee du sud-ouest de la France. Bull. Soc. Geol. France, ser. 2,

t. xvi, pp. 945—1023.

1860 Synopsis des animaux et des vegetaux fossiles observes dans les formations

secondares de la Charente et de la Dordogne. Ibid.

1862 Geologie et Paleontologie de la Region Sud de la Province de Constantine.

8vo. Atlas, 4to. Marseilles.

1865 Monographic de l'Etage Aptien de PEspagne. 2 vols. 8vo. Marseilles.

1869 Comparison des terrains de Ganges (Herault) avec d'autres terrains

analogues, et constatation des etages kimmeridgien et portlandien fossiliferes

dans la Provence. Bull. Soc. Geol. France, ser. 2, t. xxvi, pp. 854—878.

1876 Note sur les calcaires coralliens a Terebratula Bepelliniana de la Basse-

Provence et du Languedoc. Bull. Soc. Geol. France, ser. 3, t. iii, pp. 670—686.

Complement a la note intitulee :
" Un dernier mot sur les calcaires coralliens

a Terebratula Bepelliniana." Ibid., pp. 756—763.

1877 Sur l'age de la Terebratula janitor. Ibid., t. v, pp. 148—163.

1879 Observations sur la note deM. Peron sur le calcaires a Echinides de Rennes-
les-Bains. Ibid., t. vi, pp. 326—337.

— Sur les terrains tertiaires et trachytiques de la vallee d'Arta (Turquie

d'Europe). Ibid., pp. 337—347.



28 BIBLIOGRAPHY OF BRACHIOPODA.

18C9 Coquand, H., and E. Bodtin. Sur les relations qui existent entre la formation

jurassique et la formation cretacee des cantons de Ganges (Herault), et de Saint-

Hippolyte de Sumene (Gard). Bull. Soc. Geol. France, ser 2, t. xxvi,

pp. 834—854.

Coquand, H., see Bayle, E.

1866 Cornet, E. L., and A. Briart. Notice sur l'extension dn Calcaire Grossier de

Mons dans la vallee de la Haine. Bull. Ac. Boy. Belg., ser. 2, t. xxii,

pp. 523—538.

1867 Description de trois Rhynchonelles particulieres a laCraiegrise ou gris

des mineurs de St. Vaast et de Maisieres. Mem. Soc. Set. Hainaut, t. i, pp.
261—264.

1874 Note sur la decouverte de l'etage du calcaire de Couvin ou des schistes

et calcaire a Calceola sandalina dans la vallee de l'Hogneau. Ann. Soc. Geol.

Belg., t. i, pp. 8—115, pi. i.

— Compte-Rendu de l'excursion faite aux environs de Ciply par la Societe

Malacologique de Belgique le 20 Avril, 1873. Ann. Soc. Mai. Belg., t. viii,

pp. 21—35.

1875 Note sur l'existence dans le terrain houiller du Hainaut de bancs de

calcaire a crinoides. Ann. Soc. Geol. Belg., t. ii, pp. 52—57.

Costa, A., see Costa, O. G.

1776 Costa, E. M. da. Elements of Conchology. 7 pis. 8vo. London.

1778 Historia Naturalis Testaceorura Britannise j or, the British Conchology.

17 pis. 4to. London. And in French.

Costa, E. M. da, see Humphrey.

1832 Costa, 0. G. Fauna del Regno di Napoli. Animali molli. Classe v. Brachio-

podi. Naples.

1852 Figure delle specie nuovi o poco conosciuti di Pteropodi, Gasteropodi e

Brachiopodi.

1851 Costa, 0. G., and A. Costa. Fauna del Regno di Napoli. 4to. Naples.

1853-57 Cotteau, G. Etudes sur les Mollusques fossiles du departement de l'Yonne.

8vo. Baris.

1867 Fossiles Albiens et Cenomaniens des environs de Saint Florentin. Bull. Soc.

Sci. Hist. Nat. Yonne, t. xxi, pp. 409—436.

1875 Cotteau, G., A. Peron, and V. Gauthier. Echinides fossiles de PAlgerie ....
considerations sur leur position stratigraphique. Ann. Sci. Geol., t. vi, livr. 2,

pp. 96, 8 pis.

1838 Couthony, P. Description of new species of Mollusca and Shells, and Remarks
on several Polypi, found in Massachusetts Bay. Journ. Boston Soc. Nat. Hist.,

vol. ii, pp. 53— 111 ; 3 pis. Amer. Journ., vol. xxxiv, pp. 216—219.

1857 Cox, E. T. A Description of some of the most Characteristic Shells of the

principal coal-seams in the Western Basin of Kentucky. 3rd Bep. Geol. Surv.

Kentucky, pp. 566

—

576; 2 pis., map.



BIBLIOGRAPHY OF BRACIIIOPODA. 29

1S39 Craig, J. On the Carboniferous Formation of the Lower Ward of Lanarkshire.

Tram. Highland Soc., vol. vi, pp. 341—406.

1SG9 Craig, R. Sketch of the Carboniferous Basin of Dairy. Trans. Geol. Soc. Glasg.,

vol. iii, pt. 2, pp. 271—297.

1875 On the first appearance of certain Fossils in the Carboniferous Strata around

Beith and Dairy. Id id., vol. v, pt. 1, pp. 36— 50.

1S79 On the Fossils of the Upper Series of the Lower Carboniferous Limestones

in the Beith and Dairy Districts of North Ayrshire. Ibid., vol. vi, pt. 1, p. 1.

IS 33 On the Fossiliferous Strata lying between the Lower and Upper Limestones

in the Beith and Dairy Districts. Ibid., vol. vii, p. 86.

1881 Crank, Agnes. "The Mantle-bearing Brachiopoda." CasseWs Natural History,

vol. v, pp. 258—269.

1864 Credner, H. Die Brachiopoden der Hilsbildung in Nordwestlichen Deutschland.

Zeitsch. deutsch. Geol. Ges., Bd. xvi, pp. 542—572, 4 pis.

1872 Elemente der Geologie. 8vo. Leipzig. Ed. iii, 1876.

1875 Cross, Rev. J. E. The Geology of North-West Lincolnshire. Quart. Journ. Geol.

Soc, vol. xxxi, pp. 115— 130, pi. v.

1865 Cross, H. Description d'especes nouvelles de la Guadeloupe: Terebratulina

Cailleti, Murex abgssicola, Fusus Schratnmi, Pleurotoma Jelskii, P. Antillarum,

Aslralium Guadeloupense. Journ. Conchgl., ser. 3, t. v, pp. 27—38.

1873-74 Diagnoses Molluscorum Novorum. Murex Lienardi, Meroe' Rcetersiana,

Terebratula cernica. Ibid., t. xiii, p. 284, 285, t. xiv, p. 75.

1877 Catalogue des Mollusques qui vivent dans le detroit de Behring et dans les

parties voisines de l'Ocean Arctique. Ibid., t. xvii, pp. 101—128.

1866 Crosse, EL, and P. Fischer. Note sur la distribution geographique des Brachio-

podes aux Antilles et description d'especes nouvelles de la Guadeloupe, Argiope

antillarum, A. Schrammi. Ibid., t. vi, pp. 265—273.

1869 Note sur la distribution geographique des Brachiopodes aux Antilles.

Ibid., t. ix, pp. 113—116.

Crouch, E. A., see Lamarck, J. P. B. A. de M. de.

1872 Cruise, R. J. Explanatory Memoir to accompany Sheets 89 and 90 of the Maps
of the Geological Survey of Ireland, including the Country around Edge-
worthstown, Castlepollard, and Kells, illustrating parts of the Counties of

Longford, Westmeath, and Meath. With Palseontological Notes by W. H.
Baily. Pp. 28. 8vo. Dublin.

1878 Explanatory Memoir to accompany Sheets 66 and 67 of the Maps of the

Geological Survey of Ireland, illustrating parts of the Counties of Sligo,

Leitrim, Roscommon, and Mavo. With Palaeontological Notes by W. H.
Baily. Pp. 38. 8vo. Ibid.

Cruise, R. J., see Hull, E; Kinahan, G. H.; Leonard, W. B. ; and Wil-
kinson, S. B.



30 BIBLIOGRAPHY OF BRACHIOPODA.

1881 Cruttwell, A. C. On the Geology of Frome and its neighbourhood. Pp. 27,

2 pis. 4 to. Frome.

1846 Cummin g, J. G. The Geology of the Isle of Man. Quart. Journ. Geol. Soc.,\o\.'\\,

pp. 317—348, pis. xv—xvii.

1861 A Guide to the Isle of Man. 8vo. London.

1831 Cunningham, R. J. H. On the Geology of the Lothians. Mem. Wern. Nat. Hist.

Soc, vol. i, pp. 1—160.

1871 Cunningham, R. O. Notes on the Reptiles, &c., obtained during the voyage of

H.M. Ship " Nassau" in the years 1866—1869. Trans. Linn. Soc, vol. xxvii,

pp. 465—502.

1850 Cunnington, W. On a Section of the Lower Greensand at Seend, near Devizes.

Quart. Journ. Geol. Soc., vol. vi, pp. 453, 454.

1797 Cuvier, G. C. P. D. Sur l'animal des Lingules. Bull. Soc. Philom. Paris, t. i, p. 111.

1798 Tableau Elementaire de l'Histoire Naturelle des Animaux. 14 pis. 8vo.

Paris.

— Lecons d'Anatomie Comparee. 8vo. Paris.

1835—46 Ed. ii.

1802 Sur l'animal des Lingules. Mem. Mus. Nat. Hist., t. i, pp. 69—80.

— La Regne Animal d'apres son Organisation. 8vo. Paris.

1829 Ed. ii, 5 vols. German, by K. Voigt, 1831. 2nd German edit., 1843.

English, 1839-40. fo. Edinburgh.

1849 Ed. iii, 10 vols., and Atlas 8 vols.

1822 Cuvier, G. C. P. D., and A. Brongniart. Description geologique des environs

de Paris. 4to. Paris.

1835 Ed. iii.

Czekanowskia, see E. Meak.

Da Costa, E. M., see Costa, E. M. da.

1872 Daintree, R. Notes on the Geology of the Colony of Queensland. With an

Appendix, containing descriptions of the Fossils by R. Etheridge and W.
Carruthers. Quart. Journ. Geol. Soc., vol. xxviii, pp. 271—360, pis. ix—xxvii.

Dakyns, J. R., see Green, A. H.

1879 Dale, T. N. A contribution to the Palaeontology of the Vicinity of Poughkeepsie.

Proc. Poughkeepsie Ac. Nat. Sci., 2 pp.

— The Age of the Clay Slates and Grits of Poughkeepsie. Amer. Journ., ser. 3,

vol. xvii, p. 57.

1861 Dalimier, P. Stratigraphie des Terrains Primaires dans le presqu'ile du Coten-

tin. 8vo. Paris.

1863 Essai sur la Geologie comparee du Plateau meridionale de la Bretagne. Bull.

Soc. Geol. France, ser. 2, t. xx, pp. 126— 154.



BIBLIOGRAPHY OF BRACIIIOPODA. 31

1870 Dall, W. H. A Revision of the Terebratulac and Lingulida?, with remarks on,

and descriptions of, some recent forms. Amer. Journ. Conch., vol. vi, pp. 88

—

1CS, 3 pis.

1S71 Supplement to the Revision of the Terebratulidac and Lingulidae, with addi-

tions, corrections, and a Revision of the Cranidae and Discinida?. Ibid., vol. vii,

pp. 39—85, 2 pis.

— Notes on two Californian Mollusca, Terebratella occidentalism Ostrea Vir-

ginica. Proc. Calif. Ac. Sci., vol. iv, pp. 182—183.

— Revision of the Classification of the Mollusca of Massachusetts. Proc. Boston

Soc. Nat. Hist., vol. xiii, pp. 240—257.

— Report on the Brachiopoda of the Straits of Florida obtained by the U.S.

Coast Survey Expedition. Bull. Mus. Harvard Coll., vol. iii, pp. 1—45 ; 2 pis.

1872 Description of new species of Mollusca from the West Coast of America:
Magasella aleutica, Acmaa peramabilis, Argonauta expansa. Proc. Calif. Ac.

Sci., vol. iv, pp. 302, 303.

1873 A Catalogue of the Recent Species of the Class Brachiopoda. Proc. Ac. Nat.

Sci. PhiladeL, pp. 177—204.

— Preliminary Description of New Species of Mollusca from the Coast of

Alaska, with notes on some rare forms. Proc. Calif. Ac. Sci., vol. v, 57—62.

1875 Notes on some Tertiary Fossils from the Californian Coast, with a list of the

Species obtained from a well at San Diego, California, with Descriptions of two

New Species. Ibid., pt. 3, pp. 296—299.

1877 Index to the Names which have been applied to the subdivisions of the Class

Brachiopoda. Bull. U.S. Nat. Mus., No. 8, pp. 88.

Report on the Brachiopoda of Alaska and the adjacent Shores of North-West
America.

1881 Report on the results of the dredgings under the supervision of A. Agassiz

in the Gulf of Mexico. Bull. Mus. Harvard Coll., vol. ix, No. 2.

Dall, W. H., see Kidder, J. H., and Pourtales, L. J. de.

Dallas, W. S., see Struckmann, C.

1828 Dalman, J. W. Uppstallning och Beskrifning af de i Sverige funne Terebratuliter.

K. Svenska Vet.-Akad. Handl. for 1827, pp. 85—155.

Dalton, W. H., see Whitaker, W.

1874 Dames, W. Ueber Diluvialgeschiebe cenomanen Alters. Zeitschr. deutsch. geol.

Ges., Bd. xxvi, pp. 761—774, pi.

Dames, W., see Richthofen, F. von.



32 BIBLIOGRAPHY OF BRACHIOPODA.

1860 Damon, It. Handbook to the Geology of Weymouth and the Island of Portland,

with notes on the Natural History of the Coast and Neighbourhood. 8vo.

London.

Ed. ii (1884) bears the title, Geology of Weymouth, Portland, and Coast

of Dorsetshire from Swanage to Bridport-on-the-Sea : with Natural History

and Archaeological Notes. Pp. 250 ; 3 pis.

1864 Supplement to the Handbook .... 9 pis. Ed. ii (1884) has 18 pis.

1847-48 Dana, J. D. Descriptions of fossil shells of the collections of the exploring

expedition under the command of Charles Wilkes, U.S.N., obtained in Australia

from the lower layers of the coal formation in Illawarra, and from a deposit,

probably of nearly the same age, at Harper's Hill, Valley of the Hunter. Amer.
Journ., ser. 2, vol. iv, pp. 151—160 ; vol. v, pp. 433—435.

1849 Descriptions of Eossils. Appendix in Report of Wilkes' U.S. Exploring

Expedition, vol. x, pp. 681—730; folio atlas of 21 pis.

1877 An account of the Discoveries in Vermont Geology of the Rev. Augustus

Wing. Amer. Journ., ser. 3, vol. xiii, pp. 332—347, 405—419; vol. xiv,

pp. 36, 37.

1882 Geological Age of the Taconic System. Pp. 12. 8vo. London.

1859 Danielssen, D. C. Beretning om en Zoologisk Reise i Sommeren 1858. Fid.

Selsk. Shrift, Bd. iv, pp. 97—164.

D'Archiac, see Archiac, E. J. A. d'.

Darin, Dr. G., see Huxley, T. H.

1844 Darwin, C. Geological Observations on the Volcanic Islands visited during the

voyage of H.M.S. " Beagle ;" together with some brief Notices on the Geology

of Australia and the Cape of Good Hope. Description of fossils by G. B.

Sowerby. 8vo. London.

1846 Geological Observations on South America. Appendix by E. Eorbes. 8vo.

London.

On the Geology of the Falkland Islands. Quart. Journ. Geol. Soc, vol. ii,

pp. 267—274.

1874 Davey, E. C. The "Sponge-Gravel" Beds at Coxwell, near Earingdon; with an

Appendix on Cole's Pits. Newbury Field Club. Pp. 14. 20 photogr. 8vo.

Wantage.

1877 Catalogue of Eossils from the Cretaceous Beds of Berkshire. Pp. 16. 8vo.

Ibid.

1846 Davidson, T. Observations on some of the Wenlock Limestone Brachiopoda, with

descriptions of several new species. London Geol. Journ., vol. i, pp. 52—65.

— Remarks on some species of Brachiopoda figured on pi. xviii. Jbid., pp.

109—117, pi. xviii.



BIBLIOGRAPHY OF BRACI1IOPODA. 33

1848 Davidson, T. Sur les Brachiopodcs du systeme silurien superieur de l'Angleterre.

Bull. Soc. Geol. France, ser. 2, t. v, pp. 309—338, 370—374.

1S49 Sur quelques Brachiopodcs siluriens. Ibid., t. vi, pp. 271—275.

— Notes sur quelques especes de Leptcena du Lias de France et d'Angleterre.

Ibid., pp. 275—277.

1S50 Sur quelques Brachiopodcs nouveaux ou peuconnus. Ibid. t. viii, pp. 62— 74.

— Notes ou an examination of Lamarck's species of fossil Terebratula?. Ann.
Nat. Hist, ser. 2, v>ol. v, pp. 433—449.

— Ou the internal structure of Terebratula pectunculoides Schl., Terebratula

pulchetta, Nils., and Terebratula Deslongchampsi, nob. Ibid., pp. 449, 450.

— On the genus Waltonia. Ibid., pp. 474—476.

1S51-85 Monograph of the British Fossil Brachiopoda. Pal. Soc. 5 vols. With
230 plates. Introduction to vol. i. On the Anatomy of the Terebratula by

Prof. Owen ; On the intimate Structure of the Shells of Brachiopoda by Prof.

W. B. Carpenter.—Translation into French of the Introduction, by E. Des-
LONOCHAMFS and E. E. DtSLONGCHAMPS. Mem. Soc. Linn. Norm., t. x, pp. 69
—293 (1856) : into German by E. Suess and F. A. Marschall. Vienna,

1856.

1852 Notes and descriptions of a few Brachiopoda, including a Monograph of the

French Liassic Spirifers. Ann. Nat. Hist., ser. 2, vol. ix, pp. 249—267.

— Sketch of a Classification of recent Brachiopoda based upon internal organisa-

tion. Ibid., pp. 361—377.
— Description of a few new recent species of Brachiopoda. Proc. Zool. Soc,

vol. xx, pp. 75— 83.

1853 [Letter on the classification of Brachiopods.] Pull. Soc. Geol. France, ser. 2,

t. x, pp. 296—299.
— Decouverte de deux especes nouvelles d'Oholus dans les couches siluriennes

superieures de l'Angleterre. Ibid., pp. 388, 389.

— On some fossil Brachiopoda of the Devonian Age from China. Quart. Journ.

Geol. Soc, vol. ix, p. 353—359, pi. xv.

1854 Observations on the Chonetes comoides, Sowerby. Ibid., vol. x, pp. 202

—

207, pi. viii.

— Lettre sur la distribution
a
geologique des Brachiopodes vivants, tertiaires,

cretaces et jurassiques des lies Britanniques. Pull. Soc Geol. France, ser. 2,

t. xi, pp. 171—184.

1855 A few remarks on the Brachiopoda. Ann. Nat. Hist., ser. 2, vol. xvi,

pp. 429—442.

1857 Notes sur les genres Atliyris, Camarophoria, Orthisina et Strophomena des

terrains permiens de l'Angleterre. Pull. Soc Linn. Norm., t. ii.

1858 On the genera and subgenera of Brachiopoda that are provided with spiral

appendages for the support of the oral arms, and the species so constructed

which have been found in British Carboniferous Strata. Geologist, vol. i, pp.
409—416, 457—472. French by L. G. de Koninck, Mem. Soc. B. Sci.

Liege, t. xvi, pp. 1—51 (1859).

5



34 BIBLIOGRAPHY OF BRACHIOPODA.

1859 Davidson, T. On the Families Strophomenidge and Productidae. Geologist, vol. ii,

pp. 97—117; 2 pis.

— On Spirifer convolutus, Phil. Ibid.

1859-60 The Carboniferous System in Scotland, characterised by its Brachiopoda.

Ibid., vol. ii, p. 461 ; vol. iii, pp. 14, 99, 179, 219. Reprinted together. 8vo.

London.

1861 On British Carboniferous Brachiopoda. Geologist, vol. iv, 41—59.

— On recent Terebratula. Ann. Nat. Hist., ser. 3, vol. viii, pp. 24—40.

1862 Palaeontological notes: I. On Scottish Jurassic Brachiopoda ; II. Scottish

Cretaceous Brachiopoda ; III. Tertiary Brachiopoda. Geologist, vol. v, pp.443
—447.

Resume du tome ii de mon ouvrage sur les Brachiopodes des lies Britan-

niques. Bull. Soc. Geol. France, ser. 2, t. xix.

— On some Carboniferous Brachiopoda, collected in India by A. Fleming and
W. Purdon. Quart. Journ. Geol. Soc., vol. xviii, p. 25—35, pis. i, ii. Mem.
Soc. B. Sci. Liege, t. xviii, pp. 580—596.

1863 On the Lower Carboniferous Brachiopoda of Nova Scotia. Quart. Journ.

Geol. Soc, vol. xix, pp. 158—175, pi. ix.

1864 On the Recent and Tertiary Species of the Genus Thecidium. Geol. Mag.,

vol. i, pp. 12—22, 2 pis.

On the Brachiopoda of the Maltese Islands. Ann. Nat. Hist., ser. 3,

vol. xiv, pp. 5—11.

1866 Notes on some Recent Brachiopoda dredged by the late Lucas Barrett off

the North-east Coast of Jamaica, and now forming part of the Collection of R.

MacAndrew ; Terebratulina caput-serpentis, Argiope Barrettiana, A. Wood-

tvardiana, Thecidium Barretti, T. Mediterranean. Proc. Zool. Soc, pp.

102—104.

— Description of Lingula Tliomsonii. Trans. Geol. Soc Glasgow, vol. ii, p. 149.

1867 Perforate and imperforate Brachiopoda. Geol. Mag., vol. iv, pp. 311—315.

— On the Upper Silurian Brachiopoda of the Pentland Hills, and of Lesma-
hagow in Lanarkshire. Ibid., p. 559. Trans. Geol. Soc Glasgow, vol. iii.

— On Waldheimia venosa, Solander, sp. Ann. Nat. Hist., ser. 3, vol. xx,

pp. 81—83.

1868 On the Earliest forms of Brachiopoda hitherto discovered in the British

Palaeozoic Rocks. Geol. Mag., vol. v, pp. 303—316, pi. xvi.

— The Silurian Brachiopoda of the Pentland Hills. 4to. Glasgow.

1869 Notes on recent Mediterranean species of Brachiopoda. Ann. Nat. Hist.,

ser. 4, vol. iii, pp. 374—377.

1870 Notes on the Brachiopoda hitherto obtained from the " Pebble bed "of
Budleigh-Salterton, near Exmouth in Devonshire. Quart. Journ. Geol. Soc,

vol. xxvi, pp. 70— 89. Bep. Brit. Assoc, for 1869, Sections, pp. 88.



BIBLIOGRAPHY OF BRACHIOPODA. 35

1870 Davidson, T. On Italian Tertiary Brachiopoda. Geol. Mat/., vol. vii, pp. 359—370,

399—407, 460—466.

1871 On Japanese recent Brachiopoda. Proc. Zool. Soc, pp. 300—312.

1872 On the present state of our knowledge in connection with the Brachiopoda.

Brighton Daily News ; Rep. Brit. Assoc, for 1872, Sections, pp. 99, 100 (1873).

1874 Observations on the Genus Porambonites. Geol. May., dec. ii, vol. i,

pp. 51— 54, pi. iii.

— On the Tertiary Brachiopoda of Belgium, &c. Ibid., pp. 150—159, pis. vii,

viii ; and in French publ. by the Societe Malacologique de Belgique.

1875-77 What is a Brachiopod? Sussex Daily News; abstract in the 22nd Ann.

Rep. Brighton Nat. Hist. Soc, p. 61 ; and in French, Ann. Soc. Mai. Belg., t. x,

pp. 36—86, pis. iii, iv. Republished 1877, Geol. Mag., dec. ii, vol. iv, pp.
145—155, 199—208, 262—273, pis. vii—x.

1876 [Landenian Brachiopoda, Chercq.] Ann. Soc. Mai. Belg., t. x, p. lxii.

— Brachiopoda. Encyclopaedia Britannica, ed. 9, vol. iv, pp. 188—196.

1877 Notes on Four Species of Scottish Lower Silurian Brachiopoda. Geol. Mag.,

dec. ii, vol. iv, pp. 13—17, pi. ii.

— On the Species of Brachiopoda that occur in the Inferior Oolite at Bradford

Abbas and its Vicinity. Proceed. Dorset Field Club [vol. i], pp. 73—88

;

pis. i b, ii, iii.

1878 Preliminary Report on the Brachiopoda dredged by H.M.S. "Challenger."

Proc. Roy. Soc., vol. xxvii, No. 188, pp. 12.

1880 Liste des principaux ouvrages, memoires ou notices qui traitent directement

ou indirectement des Brachiopodes vivants et fossiles. Ann. Soc. Mai. Belg.,

t. xii, pp. 55—110.

— On the Species of Brachiopoda that characterise the " Gres Armoricain " of

Brittany, together with a few observations on the Budleigh-Salterton " Pebbles."

Geol. Mag., dec. ii, vol. vii, pp. 337—343, pi. x.

— Report on the Brachiopoda of the " Challenger" Expedition : Zoology, vol. i.

Summary by D. Oehlert in Journ. Conchyl., ser. 3, t. xxi, p. 61.

1881 On Genera and Species of Spiral-bearing Brachiopoda, from specimens

developed by the Rev. Norman Glass ; with notes on the results obtained by
Mr. George Maw from extensive Washings of the Wenlockand Ludlow Shales

of Shropshire. Geol. Mag., dec. ii, vol. viii, pp. 1—13.

— Descriptions of New Upper-Silurian Brachiopoda from Shropshire. Ibid.,

pp. 145—154, pi. v.

— On the Genera Merista, Suess, 1851, and Dayia, Dav. 1881. Ibid., pp.
289—293.

Note sur les Brachiopodes trouves par M. Moriere dans le Gres Armoricain
de Bagnoles (Orne). Bull. Soc. Linn. Norm., ser. 3, t. v, p. 89.

1882 Description d'une nouvelle espece de Terebratulina (T. Crossi) du Japon.
Journ. Conchyl., ser. 3, t. xxii, p. 106.



36 BIBLIOGRAPHY OF BRACHIOPODA.

1882 Davidson, T. Note sur les Lingules du Gres Armoricain de la Sarthe. Bull. Soc.

Geol. France, ser. 3, t. ix, p. 372.

1883 On Scottish Silurian Brachiopoda. Geol. Mag., dec. ii, vol. x, pp. 5—9.

— Note on C/wnetes Laguessiana. Ibid., pp. 371, 372.

1884 Note on Lingula Lesueuri, Rouault. Midi. Nat., vol. vii, pp. 73, 74.

1872 Davidson, T., and W. King. Remarks on the genera Trimerella, Dinobolus, and
Monomerella. Geol. Mag., dec. i, vol. ix, pp. 442—445. Ann. Nat. Hist., ser. 4,

vol. x, pp. 248—252. Rep. Brit. Assoc, for 1872, Sections, p. 100 (1873).

1874 , On the Trimerellidae, a Palaeozoic Family of the Palliobranchs or

Brachiopoda. Quart. Journ. Geol. Soc, vol. xxx, pp. 124—173, pis. xii—xix.

1881 Davidson, T., and G. Maw. Notes on the Physical Character and Thickness of

the Upper Silurian Rocks of Shropshire, with the Brachiopoda they contain

grouped in Geological Horizons. Geol. Mag., dec. ii, vol viii, pp. 100— 109.

1847 Davidson, T., and J. Morris. Descriptions of some species of Brachiopoda. Ann.
Nat. Hist., vol. xx, pp. 250—257.

1877 Davidson, T., and A. Somervail. Catalogue of the Brachiopoda of the Lothians

and Fife. Trans. Edin. Geol. Soc, vol. iii, pt. 1, pp. 68—87.

Davidson, T., see Adams, Andrew Leith ; Godwin-Austen, H. ; Judd, J.

W. ; Kowalevsky, W. ; Morris, J.; Suess, E. ; Tawney, E. B., and
Thomson, Sir C. W.

1861 Davies, D. C. The Mountain Limestone of North Wales. Oswestrg and Mont-
gomeryshire Advertiser ; and Rep. Oswestry Field Club, 1857—64, p. 50 (1865).

1870 On the Millstone Grit of the North Wales Border. Geol. Mag., vol. vii, pp.
68—73, 122—127.

1767 Davila, M. Catalogue Systeraatique et Raisonne des Curiosites de la Nature et

de l'Art. 3 vols. 8vo. Paris.

1846 Davis, J. E. On the Geology of the neighbourhood of Tremadoc, Caernarvonshire.

Quart. Journ. Geol. Soc, vol. ii, pp. 70—75.

1850 On the Age and Position of the Limestone of Nash, near Presteign, South

Wales. Quart. Journ. Geol. Soc, vol. vi, pp. 432—439.

1878 Davis, J. W. Unconformability of the Permian Limestone to the Red Rocks west

of its Escarpment in Central Yorkshire. Proc. Geol. Soc W. Hiding Yorksh.,

n. s., vol. i, pi. iv, pp. 280—308.

1878 Davis, J. W., and F. A. Lees. West Yorkshire: an account of its Geology,

Physical Geography, Climatology, and Botany. Pp. xl, 414; 2 maps, 21 pis.

8vo. London.

Davotjst, Abbe, see Oehlert, D.

1833 Davreux, C. J. Essai sur la Constitution Geognostique de la Province de Liege.

Mem. Cour. Sav. Etr. Ac. Roy. Belg., t. ix.



BIBLIOGRAPHY OF BRACIIIOPODA. 37

1845 Dawson, J. W. On the Lower Carboniferous Rocks or G.ypsiferous Formation of

Nova Scotia. Quart. Journ. Geol. Soc, vol. i, pp. 26—35.

1S50 On the Metamorphic and Metalliferous Rocks of Nova Scotia. Quart. Journ.

Geol. Soc, vol. vi, pp. 347—364.

1854 Acadian Geology; an Account of the Geological Structure, Organic Remains
and Mineral Resources of Nova Scotia, New Brunswick, and Prince Edward
Island. Pp. 694. 8vo. Montreal. Ed. ii, 1868. Ed.iii, 1878. Supplement, also

separate, pp. 102. 8vo. Montreal.

First edition, 'Edinburgh, 1855 ; Supplementary chapter, Edinburgh, 1860.

Ed. ii, London, 1868. Ed. iii, London, 1878.

1860 On the Silurian and Devonian Rocks of Nova Scotia. Canad Nat., vol. v,

pp. 132—143.

1876 Note on the Phosphates of the Laurentian and Cambrian Rocks of Canada.

Quart. Journ. Geol. Soc., vol. xxxii, pp. 285— 291.

Dawson, R., see Gregor, W.

1863 Day, E. C. H. On the Middle and Upper Lias of the Dorsetshire Coast. Quart.

Journ. Geol. Soc., vol. xix, pp. 278—297.

1875 Dechen, H. von. Ueber den Quarzit bei Greifenstein irn Kreise Wetzlar. Zeitschr.

deutsch. geol. Ges., Bd. xxvii, pp. 761—775.

1865 Dechen, H. von, and E. Romer. On the Large Prussian Geological Map of the

Rhenish Provinces and Westphalia. Rep. Brit. Assoc, for 1864, Sections, pp.

51, 52.

Dechen, H. von, see De la Beche, H. T.

1824 Defrance, — . Tableau des Corps Organises Fossiles, precede de remarques sur

leur Petrification. 8vo. Paris.

1S26 Art. Productus. Dictionnaire des Sciences Naturelles, t. xliii.

1828 Terebratules fossiles. Did. Sci. Nat.,t. liii, pp. 147, 434.

Degenhart, E., see Roemer, F. A.

1878 Deicke, Dr. H. Beitrag zur Kenntniss der geognostischen und palaontologi-

schen Beschaffenheit der unteren Ruhrgegend. Zweiter Beitrag. Die Brachio-

poden der Tourtia von Mulheim a. d. Ruhr. Pp. 28, pi. 4to. Miilheim.

1831 DelaBkche, H. T. A Geological Manual. Pp. xii, 535. 8vo. London, Paris, and
Strasburg. Ed. ii, 1832 ; Ed. iii, 1833. German by H. von Dechen, with notes

by A. Goldfuss. 8vo. Berlin, 1832. French by A. J. M. B. de Villiers.

8vo. Paris, 1833.

1 846 On the Formation of the Rocks of South Wales and South-western England.

Mem. Geol. Surv. Gr. Br., vol. i, pp. 1—296.

1848 Anniversary Address of the President. Quart. Journ. Geol. Soc. t
vol. iv,

pp. xxi—cxx.



38 BIBLIOGRAPHY OF BRACHIOPODA.

1866-67 Delbos, J., and J. Koechlin-Schlumberger. Description Mineralogique du
Departement du Haut Rhin. 2 vols. 8vo. Mulhouse.

1871 Delesse, A. Lithologie da Pond des Mers.

Deniker, E., see Kowalevski, W.

De Rance, C. E., see Feilden, H. W.

1874 Derby, O. A. The Carboniferous Formation of South America. Amer. Nat., vol. viii,

pp. 441, 442.

— On the Carboniferous Brachiopoda of Itaituba, Rio Tapajo, Prov. of Para,

Brazil. Bull. Cornell Univ., No. 2, pp. 1—63, pis. i—ix.

1831 Deshayes, G. P. Description des Coquilles caracteristiques des Terrains. 8vo. Paris.

1832 Art. Vers. Encyclopedic MelUodique, t. iii, p. 846.

1835 Sur la Classification des Terebratules. Bull, Soc. Geol. France, t. vii,

pp. 174, 175.

1839-53 Traite Elementaire de Conchyliologie. 2 vols ; atlas. 8vo. Paris.

1839 Terebratules de la Nouvelle Zelande. Rev. Zool., No. 359.

1841 Terebralula lenticularis, T. zelandica. Mag. Zool., 25—30; 34—48.

1855 Quelques observations au sujet de la famille des Rudistes de Lamarck.

Bull. Soc. Geol. France, ser 2, t. xii, pp. 947—963.

1860-66 Description des Animaux sans Vertebres dans le Bassin de Paris. 6 vols.

4 to. Paris.

1863 Catalogue des Mollusques de File de la Reunion (Bourbon). 8vo. Paris.

1864 Deshayes, G. P., and H. Maillard. Mollusques de File de Bourbon.

Deshayes, G. P., see Lamarck, J. B. P. A., and Suess, E.

1837 Deslongchamps, E. Essai d'un arrangement des Brachiopodes fossiles du Calvados.

Bull. Soc. Linn. Norm.

1839 Sur Fappareil apophysaire de la Terebratula prisca, Schlot. Bull. Soc. Geol.

France, t. x, p. 313.

1842 Genre Argiope. Mem. Soc. Linn. Norm.

1847 Note relative a la T. pectita. Ann. Inst. Prov.

1853 Notes sur quelques Brachiopodes nouveaux. Ibid.

1855 Notice sur un genre nouveau de Brachiopode. Ann. Inst. Prov.

1856 Notes paleontologiques et geologiques sur le Departement de la Manche.

Bull. Soc. linn. Norm., t. i.

1857 Description des couches du Systeme Oolithique Inferieur du Calvados. Ibid.

— Catalogue descriptif des Brachiopodes du Systeme Oolithique Inferieur.

1859 Notes sur le terrain callovien. Bull. Soc. Linn. Norm., t. iv.

— Memoire sur les Brachiopodes du Kelloway Rock ou zone ferrugineuse du

terrain Callovien dans le nord-ouest de la France. Mem. Soc. Linn. Norm., t. xi.



BIBLIOGRAPHY OF BRACIIIOPODA. 39

18G2 Deslongchamps, E. Sur le ddveloppement du deltidium chez les Brachiopodes

articule's. Bull. Soc. Geol. France, sdr. 2, t. xix, pp. 409—413.

1862—1S77 Paleontologie Francaise ; Brachiopodes Jurassiques.

1 SS4 Etudes critiques sur les Brachiopodes.

1858 Deslongchamps, E., and E. E. Deslongchamps. Memoire sur la couche a Lepfana

intercalee entre le Lias moyen et le Lias superieur du Calvados. Bull. Soc.

Linn. Norm., t. iii, pp. 132—187.

Deslongchamps, E., see Davidson, T., and Suess, E.

1853 Deslongchamps, E. E. Memoire sur les genres Leptana et Thecidea des terrains

Jurassiques du Calvados. Mem. Soc. Linn. Norm., t. ix, pp. 213—250.

1855 On a new species of Morrisia (M. Davidsoni). Ann. Nat. Hist., ser. 2,

vol. xvi, pp. 443, 444.

— Note sur deux noveaux Brachiopodes des Terrains Cretaces du Departement

de la Manche. Bull. Soc. Linn. Norm., t. i, pp. 68—75, pi.

— Catalogue des Brachiopodes des Montreuil Bellay. Lbid., pp. 95—102, pi.

1856 [Middle and Upper Lias Brachiopods.] Mem. Soc. Linn. Norm., t. x, p. xlv.

Notes sur deux nouvelles Terebratules du Lias moyen de Precigne (Sarthe).

Lbid., p. 302.

1857 Note sur des Brachiopodes vivants trouves pres des cotes de Normandie.

Lbid., t. iii, pp. 119—122.

I860 Sur la fonction des spicules calcaires renfermes dans le manteau de certains

Brachiopodes. L'Lnstitut, 421, 422.

1862-3 Notes pour servir a la geologie du Calvados. Bull. Soc. Linn. Norm.,

t. vii, pp. 304—327 ; t. viii, pp. 206—243.

— Etudes critiques sur des Brachiopodes nouveaux ou peu connus. Ibid., t. vii,

pp. 248—297; t. viii, pp. 249—286; 4 pis.

1864 Documents sur la Geologie dela Nouvelle Caledonie, suivis du Catalogue des

roches recueillis dans cette ile par MM. Jouan et Emile Desplanches, et de la

description des fossiles Triasiques recueillies a File Hugon. Lbid., t. viii, pp.
332—378.

— Etudes sur les Stages Jurassiques Inferieurs de la Normandie. Mem. Soc.

Linn. Norm., t. xiv, pt. 1.

— Recherches sur l'Organisation du Manteau chez les Brachiopodes Articules,

et principalement sur les Spicules Calcaires contenus dans son interieur. Lbid.,

t. xiv, pi. 2.

1868 Note sur la presence de XArgiope cistellula sur la cote de Port-en-Bessin.

Bull. Soc. Linn. Norm., ser. 2, t. i, pp. 360—362.

Deslongchamps, E. E., see Davidson, T. ; Deslongchamps, E. ; Suess, E.

Desor, E., see Sowerby, J.



40 BIBLIOGRAPHY OP BRACHIOPODA.

1854 Dewalque, G. Sur les divers etages qui constituent le Lias moyen et le Lias

superieur dans le Luxembourg et les contrees voisines. Bull. Ac. Boy. Bely.,

t. xxi, pp. 210—228. Bull. Soc Geol. France, ser. 2, t. xi, pp. 546—561.

1857 Description du Lias de la Province du Luxembourg. 8vo. Liege.

1861 Sur la Constitution du Systeme Eifelien dans le Bassin Anthracifere du
Condroz. Bull. Ac. Boy. Bely., ser. 2, t. xi, pp. 64—83.

1862 Notice sur le systeme Eifelien dans le bassin de Naniur. Ibid., t. xiii,

pp. 146—155.

1863 Observations sur le Terrain Anthracifere de la Belgique. Ibid., t. xv,

pp. 315—324.

— Reunion extraordinaire a Liege (Belgique). Bull. Soc. Geol. France, ser. 2,

t. xx, pp. 761—878, pi. xii.

1868 Prodrome d'une description geologique de la Belgique. Pp. 500. 8vo.

Brussels. Reprinted, 1881.

1874 Rapport sur l'excursion de la Societe Malacologique de Belgique a Couvin
(Partiepaleontologique). Ann. Soc. Mai. Bely., t. viii, pp. 77—83.

— —— Sur l'extension verticale de quelques fossiles devoniens reputes caracteris-

tiques. Ann. Soc. Geol. Bely., t. i, pp. Ixii, lxiii.

— Compte-rendu de la reunion extraordinaire de 1874 tenue a, Marche du 4 au
6 Octobre. Ibid., pp. lxxviii—xcv.

1878 [Devonian of Meux & Co.'s Well, London.] Ibid., t. v, pp. lxv—lxvii, ci, cii.

1882 Fragments Paleontologiqu.es. Ibid., t. viii, p. 43.

Dewalque, G., see Chapuis, K.

1858 Dickie, Dr. G. The Marine Zoology of Strangford Lough, County Down, and
corresponding part of the Irish Channel. Bep. Brit. Assoc, for 1857, pp.
104—112.

1870 Dieulafait, L. Note sur les calcaires a Terebratula diphya dans les Alpes Francaises

de Grenoble a la Mediterranee. Compt.-Bend., t. lxxi, pp. 282—284.

1872 Note sur la Bl/yncltonella pereyrina (d'Orb.) et Observations sur les calcaires

a Chama et le Jura superieur dans le midi de la France. Bull. Soc. Geol. France,

ser. 2, t. xxviii, p. 80—84.

1883 Diller, J. S. Notes on the Geology of the Troad. With Appendix by W. Topley.
Quart. Journ. Geol. Soc, vol xxxix, pp. 627—636.

1817 Dillwyn, L. W. A descriptive Catalogue of recent Shells. 2 vols. London.

Dillwyn, L. W., see Lister, M.

1864 Dittmar, A. von. Die Contorta zone (Zone der Avicula contorta, Portl.), ihre

Verbreitung und ihre organischen Einschlusse. Zeitschr. Ges. Nat., Bd. xxiv,

pp. 435—440. Quart. Journ. Geol. Soc, vol. xx, pt. ii, pp. 28—31.

1871 Palaontologische Notizen iiber ein neues Brachiopoden-Geschlecht aus detn

Bergkalk. Site. k. bay. Ate. Wiss., or Ac. Imp. Sci. St. Petersb.

1872 Aulacorl/ynchus. Verh. Ic. russ. min. Ges., Bd. i.



BIBLIOGRAPHY OF BRACIIIOPODA. 41

1850 Dixon, F. The Geology and Fossils of the Tertiary and Cretaceous Formations of

Sussex.

1878 Ed. ii by T. Rupert Jones, The Geology of Sussex; or the Geology

. . . &c. Pp. xxiv, 469 ; map, 05 pis. 4to. Brighton.

1789 Dixon, G. A Voyage round the World.

1867 Dixon, R. List of Fossils found in the Silurian District of Woolhope. 16mo.

Hereford.

1863 Dollfus, A. La Faune Kimmeridgienne du Cap de la Heve. Essai d'unc Revision

paleontologique. 4to. Paris.

1878-9 Dollfus, G., and G. Vasseur. Coupe geologique du chemin de fer de Mery-

sur-Oise entre Valmondois et Bessancourt (Seine-et-Oise). Bull. Soc. Geol.

France, ser. 3, t. vi, pp. 243— 305, pi. ii ; and separately with atlas of 9 sheets,

Paris.

Dollfus, G., see Moller, V. von.

1799-1803 Donovan, E. The Natural History of British Shells. Including figures and
descriptions of all the species hitherto discovered in Great Britain. 5 vols.

8vo. London.

1823 The Naturalist 's Repository, vols, i and ii.

1879 Douvill£, H. Note sur la Bathonien des environs de Toul et de Neufchateau.

Bull. Soc. Geol. France, ser. 3, t. vi, pp. 568—576.

1880 Note sur quelques genres des Brachiopodes (Terebratulidse et Waldheimiidae)

.

Ibid., t. vii, pp. 251—277.

1875 DouvillH, H., and — Jourdy. Note sur la partie moyenne du terrain jurassique

dans le Berry. Ibid., t. hi, pp. 93— 112.

1870 Dowker, G. On the Chalk of Thanet, Kent, and its Connection with the Chalk of

East Kent. Geol. May., vol. vii, pp. 466—472.

1878 Downes, W. The Fossils of the Culm-Measure Limestones around Holcombe
Rogus. Trans. Bevonsh. Assoc, vol. x, pp. 330—334.

1880 Blackdown. Ibid., vol. xii, p. 420.

1882 The Zones of the Blackdown Beds and their Correlation with those at Haldon,

with a List of the Fossils. Quart. Journ. Geol. Soc, vol. xxxviii, pp. 75—94.

1864 Drew, F. The Geology of the Country between Folkestone and Rye, including the

whole of Romney Marsh. Geological Survey Memoir, Sheet 4. Pp. 27. 8vo.

London.

1861 Drouet, H. Elements de la Faune Acoreenne, 4to. Paris.

1837 Dubois de Montpereux, F. Sur les principaux phenomenes geologiques de la

Crimee et du Caucase. Compt.-Rend., t. vi, pp. 962—965 ; Bull. Soc. Geol.

France, t. viii, pp. 371—394; Edin. N. Phil. Journ., vol. xxiii, pp. 399—403.

1860 Ducret. Revue Savoisienne.

1848 Dujardin, F. " Mollusques," in Bictionnaire Universel d'Histoire Naturelle.

6



42 BIBLIOGRAPHY OF BRACHIOPODA.

1806 Dem^ril, A. Zoologie analytique.

1830-4 Dumont d'Urville, J. Voyage du Corvette " L'Astrolabe," execute pendant

les annees 1826—1829. 12 vols. 8vo. Atlases, 1, 4to., 4, folio. Paris.

[Zoologie. By J. R. C. Quoy and P. Gaimard.]

1848-54 Voyage au Pole Sud et dans l'Oceanie sur les Corvettes " L'Astrolabe
"

et "La Zelee;" execute pendant les annees 1837-40. 5 vols. 8vo; 2 atlases

folio. Paris. [Geologie et Mineralogie. By J. Grange (fossils by A.

d'Orbigny).]

1857 Dumortier, E. Note sur quelques fossiles peu connus ou mal figures du Lias

moyen. Ann. Soc. Agric. Lyon, ser. 2, t. i, pp. 224—246.

1 864 Etudes paleontologiques sur les depots jurassiques du bassin du Rhone. Infra-

Lias. 8vo. Paris.

1867 Lias inferieur. 8vo. Paris.

1869 Lias moyen. 8vo. Paris.

1871-4 Lias superieur. 8vo. Paris.

1871 Sur quelques gisements de l'Oxfordien inferieur de 1'Ardeche.

1876 Duncan, P. M. On some unicellular Algse, parasitic within Silurian and Ter-

tiary Corals, with a Notice of their Presence in Calceola sandalina and other

Eossils. Quart. Journ. Geol. Soc, vol. xxxii, pp. 205—211, pi. xvi.

1867 Duncan, P. M.
s
and James Thomson. On Cyclophyllum . . . Ibid., vol. xxiii,

pp. 327—330.

1882 Dunker, G. Index Molluscorum Maris Japonici. 4to.

Dunker, W. see Koch, E. E.

1865 Du Noyer, G. V. Explanation to accompany Sheets 167, 168, 178, and 179 of

the Maps, and Sheet 13 of the Longitudinal Sections of the Geological Survey

of Ireland, illustrating Parts of the Counties of Waterford, Wexford, Kilkenny,

and Tipperary. With Palaeontological Notes by W. H. Baily. Pp. 94. 8vo.

Dublin.

1859 [Du Noyer, G. V., and G. H. Kinah an.] Explanation of Sheet 137 (formerly

Quarter-sheet 40 N.E.) of the Maps of the Geological Survey of Ireland. [Notes

by W. H. Baily.
J

Pp. 54. 8vo. Dublin.

Du Noyer, G. V., see Jukes, J. B.

1861 Dupont, E. Notice sur les gites de fossiles du calcaire des bandes carboniferes de

Elorennes et de Dinant. Bull. Ac. B. Belg., ser. 2, t. xiii, pp. 293—317.

1863 Sur le calcaire carbonifere de la Belgiques et du Hainault francais. Ibid.,

t. xv, pp. 86—137.

1864 Notice sur le marbre noir de Bachant (Hainault francais). Ibid., t. xvii, pp.
181—192.

1881 Sur l'Origine des Calcaires Devoniens de la Belgique. Ibid., ser. 3, t. ii.



BIBLIOGRAPHY OF BRACHIOPODA. 43

1882 Dupont, E. Terrain Dovonien dc l'Entrc Sambre-et-Mcuse, les lies Corallicnncs

de Roly et de Philippcvillc. Bull. Mus. Roy. Hist. Nat. Bely., t. i, pis. vii, viii.

D'Urville, J. D., see Dumont d'Urville, J.

1879 Dwight, W. B. Explorations in the Wappinger Valley Limestone of Dutchess

County, New York. Amer. Journ., ser. 3, vol. xvii, p. 389.

1880 Recent Explorations in the Wappinger Valley Limestone of Dutchess County,

New York. No. 3. Description of a New Discinoid Brachiopod from the Trenton

at Newburgh, N.Y. Ibid., vol. xix, pp. 451—453, pi. xxi.

1881 Further discoveries of fossils in the Wappinger Valley or Barnegat Lime-

stone. Ibid., vol. xxi, p. 78.

Dyer, C. B., see Miller, S. A.

1832 Eaton, A. Geological Textbook for aiding the study of North American Geology.

Ed. ii. 8vo. Albany.

1872 Ebray, T. Sur les calcaires a Terebratulajanitor de Talloires, Haute-Savoie. Bull.

Soc. Geol. France, ser. 2, t. xxix, pp. 137—142.

1870 Eccles, J. On Some Specimens showing the Identity of Productus humerosus,

Sow., with Productus sublavis, De Kon. Trans. Manch. Geol. Soc, vol. ix,

pt. 3, pp. 1, 2.

Edwards, A. M., see Milne-Edwards, A.

1872 Egan, F. W. Explanatory Memoir to accompany Sheet 48 of the Map of the

Geological Survey of Ireland, illustrating parts of the Counties Down and

Armagh. With Palaeontological Notes by W. H. Baily. Pp. 44. 8vo. Dublin.

1873 Explanatory Memoir to accompany Sheet 47 of the Maps of the Geological

Survey of Ireland, including the Country around Armagh. With Palaeonto-

logical Notes by W. H. Baily. Pp. 58. 8vo. Dublin.

1881 Explanatory Memoir to accompany Sheet 27 of the Maps of the Geological

Survey of Ireland, including Magherafelt, Moneymore, Castledawson, Desert-

martin, Curran, and Ballyronan, in Londonderry ; Cookstown and Coagh, in

Tyrone; and Toome, in Antrim. With Palaeontological Notes by W. H.
Baily. Pp. 48, pi. 8vo. Dublin.

1866 Egerton, Sir P. M. de G., T. H. Huxley, and W. Molyneux. Report of Com-
mittee on the Distribution of the Organic Remains of the North Staffordshire

Coalfield. Pep. Brit. Assoc, for 1865, pp. 42—51.

1883 Eichenbaum, J. Die Brachiopoden von Smokovac bei Risano in Dalamatien.

Jahrb. k.-k. geol. Reichs., Bd. xxxiii, p. 713.

1829 Eichwald, E. von. Zoologia specialis. Vol. i. 8vo.

1830 Skizze von Podolien.

1840 Die Thiere und Pflanzenreste des alten rothen Sandsteins und Bergkalksim
Novogorod'schen Gouvernement. Bull. Ac. Imp. Sci. St. Petersb., t. vii, pp.
78—91.



44 BIBLIOGRAPHY OF BRACHIOPODA.

1840 Eichwald, E. von. Ueber das Silurische-Schichten-System von Esthland. Journ.

Nat. Heilk. k. med.-cJiirurg. Ac. St. Petersb.

1840-45 Die Urwelt Russlands. 4to. St. Petersburg.

1852-61 Letheea Rossica, ou Paleontologie de la Russie decrite et figuree. 5 vols.

text 8vo. ; 3 vols., plates 4to. and fol. Stuttgart.

1872 Geognostisch-palaontologische Bemerkungen iiber die Halbinsel Mangi-
schlak aus den aleutischen Inseln. 20 pis. 8vo. St. Petersburg.

1870 Emerson, K. Die Liasmulde von Markoldendorf bei Einbeck und ihre fossile

Molluskenfauna. 2 pis., map. 8vo. Berlin.

1842 Emmons, E. Geology of New York. Part II, comprising the Survey of the Second

Geological District. Pp. x, 437; 17 pis. 4to. Albany.

1856 American Geology.

1860 Emmons, E. Manual of Geology. 2nd edit. 8vo. New York.

1853 Emmrich, A. Geognostische Beobachtungen aus den ostlichen bayerischen und
den angranzenden osterreichischen Alpen. 2. Aus dem Gebiete des Alpen-

kalkes. Jahrb. k.-h. geol. Beichs., Bd. iv, pp. 80—101, 326—394.

1846 Emmrich, H. Uebersicht iiber die geognostischen Verhaltnisse Sudtirols.

1857 Geognostische Notizen aus der Gegendvon Trient. Jahrb. k.-h. geol. Beichs.,

Bd. viii, pp. 295—308.

Emory, H. See Conrad, T. A.

1877 Engel, T. Der " Weisse Jura in Schwaben." Jahresb. Ver. Nat. Wiirtt., jg. 33,

pp. 104—290.

1854 Escher von der Linth, A. Der Vorarlberg. Mem. Soc. Helv. Sci. Nat., t. xiii;

Arch. Sci. Phys. Nat., p. 67.

1855 Translation by T. R. Jones. Quart. Journ. Geol. Soc, vol. xi, pt. 2,

pp. 16—22.

1859 Etallon, A. Monographic de l'etage corallien. Mem. Soc. Emul. Doubs.

1860 Paleontostatique du Jnra. Eaune de l'etage corallien. Act. Soc. juras.

Emul.

1861 Paleontostatique du Jura: Jura Graylois ; Faunes du terrain jurassique

moyen. Ann. Soc. Agric. Lyon., t. iv, pp. 145—177.

1862 Etudes paleontologiques sur le Jura Graylois. Mem. Soc. Emul. Doubs.

— Etallon, A., see Thurmann, J.

1859 Etheridge, R. Geology; its Relation and Bearing upon Mining. [Lectures at

Bristol Mining School, 1857.] Pp. ix, 247. 8vo. Bristol.

1867 On the Physical Structure of West Somerset and North Devon, and on the

Palaeontological Value of the Devonian Fossils. Quart. Journ. Geol. Soc,

vol. xxiii, pp. 568—698.



BIBLIOGRAPHY OF BRACHIOPODA. 45

1872 Ethkridgb, R. Description of the Palaeozoic and Mesozoic fossils of the Colony of

Queensland. Quart. Journ. Geol. Soc, vol. xxviii, pp. 317—350, pis. xiii—xxv.

— Fossils of the British Islands, stratigraphically arranged. MS.

1873 Notes on the Physical Structure of the Watchet Area, and the Relation

of the Secondary Rocks to the Devonian Scries of West Somerset. Proc.

Cotteswold Nat. Club., vol. vi, pp. 35—49.

1878 Palaeontology of the Coasts of the Arctic Lands visited by the late British

Expedition under Capt. Sir George Nares, R.N. Quart. Journ. Geol. Soc,

vol. xxxiv, pp. 5G8—639, pis. xxv—xxix.

1879 [Position of the Silurian Rocks in Herts.] Geol. Mag., dec. ii, vol. vi,

pp. 286—288.

1881 On the Analysis and Distribution of the British Palaeozoic Fossils. [Presi-

dential Address.] Quart. Journ. Geol. Soc., vol. xxxvii ; Proc., pp. 51—235.

1882 On the Analysis and Distribution of the British Jurassic Fossils. Ibid.,

vol. xxxviii. Proc, pp. 59—236.

— Notes on some Fossils from the Red Beds of the Lower Devonian, Torquay,

South Devon. Geol. Mag., dec. ii, vol. ix, pp. 154—157.

Etheridge, R. See Fox-Strangways, C. ; Green, A. H. ; Huxley, T. H.

;

Judd, J. W. ; Penning, W. H. ; Phillips, J. ; Ramsay, A. C. ; Sawkins,
J. G. ; and Wright, T.

1874 Etheridge, R., jun. Notice of Additional Species of Fossils from the Upper
Silurian Series of the Pentland Hills. Trans. Edinb. Geol. Soc, vol. ii, pt. iii,

pp. 309—313.

1876 On some Species of Terebratulina, Waldheimia, and Terebratella, from the

Upper Tertiary Deposits of Mount Gambier, South Australia. Ann. Nat. Hist.,

ser. 4, vol. xvii, pp. 15—22, pis. i, ii.

— On an Adherent Form of Productus and a small Spiriferina from the Lower
Carboniferous Limestone Group of the East of Scotland. Quart. Journ. Geol.

Soc, vol. xxxii, pp. 454—456, pis. xxiv, xxv.

1878 On our Present Knowledge of the Invertebrate Fauna of the Lower Car-

boniferous or Calciferous Sandstone Series of the Edinburgh Neighbourhood,

especially in that Division known as the Wardie Shales ; and on the First

Appearance of certain Species in these Beds. Ibid., vol. xxxiv, pp. 1—26,

pis. i, ii.

— Further Remarks on Adherent Carboniferous Productidae. Ibid., pp. 498
—504.

A Catalogue of Australian Fossils, including Tasmania and the Island of

Timor; stratigraphically and zoologically. Pp. viii, 232. 8vo. Cambridge.

— Palaeontological Notes. Geol. Mag., dec. ii, vol. v, pp. 269, 270.

1879 Report on a Collection of Fossils from the Bowen River Coalfield, and the

Limestones of the Fanning River, North Queensland. Quart. Journ. Geol. Soc,
vol. xxxv. Proc, pp. 101, 102, and Proc R. Phys. Soc. Edinb. 1880.

1881 Proc. Nat. Hist. Soc, Glasg., vol. iv, p. 263.



46 BIBLIOGRAPHY OF BRACHIOPODA.

1882 Etheridge, R., jun. The Palaeozoic Conchology of Scotland. Proc. R. Phys. Soc.

Edinb., vol. vii, pp. 1—94.

1881 Etheridge, R., jun., and R. L. Jack. A Catalogue of Works, Papers, Reports

and Maps on the Geology, Palaeontology, Mining, Metallurgy, etc., of the

Australian Continent and Tasmania. London.

Etheridge, R., jun., see Geikie, A.

1870 Evans, C. On some sections of the Chalk between Croydon and Oxtead, with

Observations on the Classification of the Chalk. Geol. Assoc. 8vo. Lewes.

Eydoux, — see Vaillant.

1844 Fahrenkohl, A. Bemerkungen uber einige Fossilien des Moskowischen und
Kalugaischen Gouvernements. Bull. Soc. Lmp. Nat. Mosc, t. xvii, pp. 773—811.

1856 Fliichtiger Blick auf die Bergkalk- nnd Jura-Bildung in der Umgebung
Moskwas. Verh. h. russ. min. Ges., pp. 219—236.

Fallaux, C, see Hohenegger, L.

1884 Fallot, E. Note sur un gisement cretace fossilifere des environs de la gare d'Ere

(Alpes Maritimes). Bull. Soc. Geol. Prance, ser. 3, t. xii, p. 289.

1880 Falsan, A. Note sur la position stratigraphique des terrains tertiaires supeVieurs

et quaternaires a Hauterives (Drome). Bull. Soc. Geol. France, ser. 3, t. vii,

pp. 285—306.

1799 Faujas de Saint-Fond. Histoire Naturelle de la Montagne de Saint Pierre de

Maestricht.

1780 Favanne, — . La Conchyliologie, ou l'Histoire Naturelle des Coquilles.

1784 Catalogue systematique et raisonne.

1869 Favre, E. Description des Mollusques de la Craie des environs de Lemberg
(Galicie).

1875 Description des fossiles du terrain jurassique de la montagne des Voirons

(Savoie). Abh. schweiz. pal. Ges., Bd. ii, pp. 77 ; 7 pis.

1876 Description des fossiles du terrain oxfordien des Alpes Fribourgeoises. Ibid.,

Bd. iii, pp. 75; 7 pis.

1877 La zone & I'Ammonites acanthicus dans les Alpes de la Suisse et de la Savoie.

Ibid., Bd. iv, pp. 113; 9 pis.

1878 Etude stratigraphique de la partie sud-ouest de la Crimee. Mem. Soc. Phys.

Hist. Nat. Geneve, t. xxvi, pp. 15—72; 3 pis.

1879 Description des Fossiles des couches Tithoniques des Alpes Fribourgeoises.

Abh. schweiz. pal. Ges., Bd. vi, pp. 74 ; 5 pis.

1877 Feilden, H. W. The Post-Tertiary Beds of Grinnell Land and North Greenland.

Ann. Nat. Hist., ser. 4, vol. xx, pp. 483—489, with note by J. G. Jeffreys,

pp. 489—494.

1878 Feilden, H. W., and C. E. De Rance. Geology of the Coasts of the Arctic Lands

visited by the late British Expedition under Captain Sir George Nares. Quart.

Journ. Geol. Soc, vol. xxxiv, pp. 556—567, pi. xxiv.



BIBLIOGRAPHY OF BRACIIIOPOI) A. 47

1875 Feistmantel, Dr. O. Uebcr cin ncues Vorkomraen von silurischcn Diluvialge-

schicben bei Lampcrsdorf (am Eulengebirge). 52 Jahres-Ber. Schles. Ges.

Kultur, pp. 29—31.

[Notes on Indian Geology. Yarkand Expedition.] Zeitschr. deutsch. geol.

Ges., Bd. xxvii, pp. 945—949.

1861 Ferry, H. de. Meraoire sur le Bajocien des environs de Macon (Saone-et -Loire).

Mem. Soc. Linn. Norm., t. xii.

1819-21 Ferussac, de. Tableaux systematiques des Mollusques.

Firmas, d'Hombres, see Hombres, Firmas L. A. d'.

1865, '69, '74 Fischer, P. Faune conchyliologique marine du departement de la Gironde

et des cotes du sud-ouest de la France. Act. Soc. Linn. Bordeaux.

Supplement. Ibid. 2 Supplement. Ibid., t. xxix, pp. 169—173.

1869 Description des nouveaux Brachiopodes du terrain tertiaire moyen du sud-

ou est de la France ; Terebratulina calathiscus, Thecidea testudinaria, Argiope

decollata, A. Neapolitana, Crania Hceninyshausi, Terebratula manticula. Journ.

Conchyl., ser. 3, t. ix, pp. 79—82.

1870-2 Brachiopodes des cotes oceaniques de la France. Journ. Conchyl., ser. 3,

t. x, pp. 377—379; t. xi, pp. 103—105; t. xii, pp. 160—164.

1871 Note sur quelques fossiles de l'isthme de Suez; Vulsella crispata, Terebratula

Laurenti. Ibid., t. xii, pp. 229—233.

1878 Essai sur la distribution geographique des Brachiopodes et Mollusques du
littoral oceanique. Act. Soc. Linn. Bordeaux, ser. 4, t. ii, p. 171.

1879 Note sur une monstruosite de YAcanthothyris spinosa. Journ. Conchyl., ser. 3,

t. xix, p. 343.

1882 Sur la faune malacologique de la Mediterranee. Compt.-Rend.

Fischer, P., see Crosse, H., and Tchihatcheff, P. de.

Fischer-Ooster, C. v., see Ooster, C. v. F.

1809, '25, '29. Fischer de Waldheim, G. Programme d'invitation a la Societe Imperiale

des Naturalistes de Moscow.

1829 Sur le systeme apophysaire des Terebratulites, ou sur la charpente osseuse des

Terebratules. 4to. Moscow. See Bull. Sci. Nat., t. xxxiii, pp. 142—144

(1830).

1830-37 Oryctographie du Gouvernement de Moscou. 62 pis. fol. Moscow.

1842-3 Revue des fossiles du Gouvernement de Moscou. Bull. Soc. Imp. Nat.

Mosc, t. xv, pp. 106—123; t. xvi, pp. 100—140.

1848 Notice sur quelques fossiles du Gouvernement d'Orel. Ibid., t. xxi, pp.
455—469.



48 BIBLIOGRAPHY OF BRACHIOPODA.

1836 Fitton, W. H. Observations on some strata between the Chalk and the Oxford

Oolite in the South-East of England. Trans. Geol. Soc, ser. 2, vol. iv, pp. 103

—378.

1845 Comparative Remarks on the Sections below the Chalk on the Coast near

Hythe, in Kent, and Atherfield, in the Isle of Wight. Quart. Journ. Geol. Soc,

vol. i, pp. 179—189.

1 847 A Stratigraphical Account of the Section from Atherfield to Rocken End, on

the South-West Coast of the Isle of Wight. Ibid., vol. iii, pp. 289—327 ; 2 pis.

1853 Fleming, A. On the Salt Range of the Punjaub. Quart. Journ. Geol. Soc, vol. ix,

pp. 189—200.

— On the Geology of part of the Sooliman Range. Ibid., pp. 346—357.

1822 Fleming, J. Philosophy of Zoology.

1828 A History of British Animals. Pp. 565. 8vo. Edinburgh.

Edinburgh Encyclopaedia, vol. vii.

1837 Molluscous Animals, including Shell-Fish. 12mo. Edinburgh.

1858 Foetterle, F. Excursion am Schwarzen Meere und in Klein-Asien. Verh. k.-k.

geol. Reichs., pp. 85— 87.

1882 Follmann, O. Die unterdevonischen Schichten von Olkenbach. Verh. nat. Ver.

preuss. Bheinl., Bd. 39, pp. 129—179.

1876 Fontaine, W. M. The Conglomerate Series of West Virginia. Amer. Journ.,

ser. 3, vol. xi, pp. 276—284, 374—384.

1860 [Foot, F. J.] Explanations to accompany Sheets 140 and 141 of the Maps of the

Geological Survey of Ireland, illustrating part of the Counties of Clare and

Kerry. [Notes By W. H. Baily.] Pp. 16. 8vo. Dublin.

1867 Foot, F. J., and G. H. Kinahan. Explanations to accompany Sheets 96, 97, 106,

and 107 of the Maps of the Geological Survey of Ireland, illustrating parts of

the Counties of Galway and Roscommon. Pp. 42. 8vo. Dublin.

1865 Foot, F. J., and J. O'Kelly. Explanations to accompany Sheets 98, 99, 108, and
109 of the One-inch Map of the Geological Survey of Ireland, illustrating parts

of the Counties of Westmeath, Roscommon, Galway, Longford, and King's

County. Pp. 39. 8vo. Dublin.

Foot, F. J., see Jukes, J. B., and Kinahan, G. H.

Foote, R. B., see King, W.
1857 Forbes, D. Geologiske Undersogelser ved Groendsen af det Forsteeningsforende

og den sakaldte Urformation. Om den sakaldte Urformation ved Norges Sydkyst.

Skand. Nat. Forh., Bd. vii, pp. 140—151 ; Quart. Journ. Geol. Soc, vol. xiv,

pt. 2, pp. 19—22.

1861 On the Geology of Bolivia and Southern Peru. Quart. Journ. Geol. Soc,
vol. xvii, pp. 7—62, pis. i—iii.

1 844 Forbes, E. Report on the Mollusca and Radiata of the iEgean Sea, and on their

distribution, considered as bearing on Geology. Rep. Brit. Assoc for 1843,

pp. 130—193.



BIBLIOGRAPHY OF BRACIIIOPODA. 49

1845 Forbes, E. On the Fossil Shells collected by Mr. Lyell from the Cretaceous

Formations of New Jersey. Quart. Jour//. Geol. Soc, vol. i, pp. 61—04.

— Catalogue of Lower-Greensand Fossils in the Museum of the Geological

Society, with Notices of Species new to Britain contained in other collections.

Ibid., pp. 237—250, 345—355.

1840 On the Connexion between the Distribution of the Existing Fauna and Flora

of the British Isles and the Geological Changes which have affected their area,

especially during the Epoch of the Northern Drift. Mem. Geol. Surv. Gr. Br.,

vol. i, pp. 330—432; Jahrb. k.-k. geol. lieichs., Bd. ix, pp. 575—001.

1848 Notice of Dredging Researches in progress. Rep. Brit. Assoc, for 1847,
Sections, p. 77.

1851 Report on the Investigation of British Marine Zoology by means of the

Dredge. Part I. The Infra-littoral Distribution of Marine Invertebrata on the

Southern, Western, and Northern Coasts of Great Britain. Rep. Brit. Assoc.

for 1850, pp. 192—203.

1854 Anniversary Address. Quart. Journ. Geol. Soc, vol. x, pp. xxii—lxxxi.

1849 Forbes, E., and S. Hanley. A History of British Mollusca and their Shells,

4 vols., 202 pis. 8vo. London.

1845 Forbes, E. and L. L. B. Ibbetson. On the Tertiary and Cretaceous Forma-
tions of the Isle of Wight. Rep. Brit. Assoc, for 1844, Sections, pp. 43, 44.

Forbes, E., see Darwin, C, and Ibbetson, L. L. B.

1849 Forchhammer, G. Bidragtil Dolomitens-dannelshistorie. Ofv. k. Vet. Akad.
Forhandl., pp. 83—90.

1873 Ford, S. W. On some new Species of Fossils from the Primordial or Potsdam
Group of Rensselaer County, New York (Lower Potsdam) : Archaocyathus ?

Rensselaricus, Obolella nitida, Scenella retusa, Hyolithus Emmonsi. Amer.
Journ., ser. 3, vol. v, pp. 211 —215.

1875 Note on the Discovery of a new locality of Primordial Fossils in Rensselaer

County, N.Y. Ibid., vol. ix, pp. 204—200.

1878 Note on Lingulclla calata. Ibid., vol. xv, pp. 127— 129.

— On Certain Forms of Brachiopoda occurring in the Swedish Primordial.

Ibid., pp. 304—309.

1881 Remarks on the Genus Obolella. Ibid., vol. xxi, pp. 131—135.

1807 Foresti, L. Catalogo dei Molluschi Pliocenici della colline Bolognesi. Mem. Ac.

Sci. 1st. Bologna, ser. 3, vol. vii, pp. 541—037, pi.

Foster, C. L. N., see Green, A. H.

1850 F'oster, J. W., and J. D. Whitney. Report on the Geology and Topography of

a portion of the Lake Superior Land District [Michigan]. Part I. Copper
Lands. Pp.224; 12 pis., 4 maps. 8vo. Washington.

1851 , . Part II. The Iron Region, together with the General Geology.

Pp. xvi, 400 ; 37 pis., 3 maps. 8vo. Washington.



50 BIBLIOGRAPHY OF BRACHIOPODA.

1873 Fox-Strangways, C. The Geology of the Country North and East of Harrogate.

Geological Survey Memoir, Sheet 93 N.W. Pp.21. 8vo. London.

1881 The Geology of the Oolitic and Liassic Rocks to the North and West of

Malton. The Lists of Fossils by R. Etheridge. Geological Survey Memoir,
Sheet 96 S.E. 8vo. London.

— Fox-Strangways, C., and G. Barrow. The Geology of the County between Whitby
and Scarborough. Geological Survey Memoir, Sheet 95 N.W. Pp. iv, 60.

8vo. London, 1882.

1850 Fraas, 0. Versuch einer Vergleichung des Schwabischen Jura mit dem Franz-

osischen und Englischen. Jahresb. Ver. Nat. Wurtt., Bd. v, pp. 1—57 ; N
Jahrb., pp. 138—185 (see Quart. Journ. Geol. Soc., vol. vii, pt. 2, p. 42

[1851], and Edin. N. Phil. Journ., vol. li, pp. 106—113 [1851].)

1877 Juraschichten am Hermon. N. Jahrb., pp. 17—30.

1883 Frauscher, K. Die Brachiopoden des Untersberges. Jahrb. k.-k. geol. Beichs.,

Bd. xxxiii, p. 721.

1875 Friele, H. Bidrag til Vestlandets Molluskfauna. Forh. Fid. Selsk. Shift.

1877 [Jan Mayen Mollusca.] NyL Mag. Nat.

— [On the Development of Waldheimia.~\ Arch. Math. Nat., Bd. xxiii, p. 380.

1875 Friren, Abbe. Melanges Paleontologiques. Art. 1. Orthoidea, Straparolus,

Ammonites Aulacoceras, and Tisoa siphonalis du Lias Moyen. Bull. Soc. Hist.

Nat. Metz, pp. 22, pis. i, ii.

1838 Fromberz, C. Ueber den Bradford- und Oxford-Thon des Breizgau's. N. Jahrb.,

pp. 17—29.

Fromentel, de, see Pillet.

Froriep, L. F. von, see Lamarck, J. P. B. A. de M. de.

1872 Fuchs, T. Ueber das Vorkommen der Brachiopoden in der Jetztwelt und in

friiheren geologischen Perioden. Verh. k.-k. geol. Beichs., pp. Ill—113.

1874 Das Alter der Tertiarschichten von Malta. Sitz. k. Ak. Wiss. Wien, Bd. Ixx,

pp. 92—105.

— Die Tertiarbildungen von Tarent. Sitz. k. Ak. Wiss. Wien, Bd. Ixx, pp.

193—197.

1860 Gabb, W. M. Descriptions of some new species of Cretaceous fossils. Journ. Ac.

Nat. Sci. Philadel., ser. 2, vol. iv, pp. 299—305
;

pi.

1861 Synopsis of American Cretaceous Brachiopoda. Proc. Ac. Nat. Sci. Philadel.,

ser. 2, vol. v, pp. 18—24.

— Synopsis of the Mollusca of the Cretaceous formations, including the

geographical and stratigraphical range and synonymy. Proc. Amer. Phil. Soc,

vol. viii, pp. 57—257.

1864 Descriptions of Triassic and Cretaceous Fossils of California and the Adjacent

Territories. Geol. Surv. California. Palaeontology. Vol. i, pp. 19—243; pis.

iii—xxxii. 4to. Philadelphia.



BIBLIOGRAPHY OF BRACIIIOPODA. 51

18G9 Gabb, W. M. Cretaceous and Tertiary Fossils. Ibid., vol. ii, pp. xiv, 299; 36 pis.

1870 Descriptions of new fossil shells of the Upper Amazons. A ///er. Journ. Conch.,

vol. vi, pp. 192

—

IDs.

1877 Description of a Collection of Fossils, made by Doctor Antonio Raimondi in

Peru. Journ. Ac. Nat. Set. Philadel., n. s., vol. vhi, pt. iii, pp. 203—330,

pis. 35—43.

Gaimard, P., see Dumont d'Urville, J.

1834 Galeotti, H. G. Memoire sur la constitution geognostique du Brabant. Bull. Soc.

Gaol. France, t. vi, pp. 204—272; Bull. Ac. Boy. Bel//., t. ii, pp. 132—144

(1835); Mem. cour. Ac. Boy. Belg., t. xii (1837).

1883 Gaudry, A. Les Enchainements du Monde Animal dans les Temps geologiques.

F\)ssiles primaires. 8vo. Paris.

Gauthier, V., see Cotteau, G.

1853 Gavey, G. E. On the Railway Cuttings at the Mickieton Tunnel, and at Aston

Magna, Gloucestershire. Quart. Journ. Geol. Soc, vol. ix, pp. 29— 37 ;
pi. i.

1858 Gay, L. Catalogue des Mollusques du departement du Var. Bull. Soc. Sci. Nat. Var.

1878 Gegenbauer, — . Grundriss der vergleichenden Anatomic

1804 Geikie, A. The Geology of Eastern Berwickshire. Geological Survey Memoir.

Sheet 34, Scotland. Pp. 58. 8vo. Edinburgh.

1807 On the Order of Succession among the Silurian Rocks of Scotland. Geol.

Mag., vol. iv, pp. 558, 559 ; Trans. Geol. Soc. Glasg., vol. iii, pt. i, pp.
74—95 (1871).

1882 Text-book of Geology. 8vo. London.

1809 [and others]. Memoirs of the Geological Survey of Scotland. Explanation of

Sheet 7. Ayrshire—South-western District. Pp. 10. 8vo. Edinburgh.

— [ ] Sheet 14. Ayrshire—Southern District. Pp. 27. 8vo. Edin-
burgh.

[ ] Sheet 24. Peeblesshire with Parts of Lanark, Edinburgh, and
Selkirk. Pp. 24. 8vo. Edinburgh.

1872 [ ] Sheet 22. Ayrshire—North Part—with Parts of Renfrewshire

and Lanarkshire. Pp. 50. 8vo. Edinburgh.

1873 [ ] Sheet 3, Western Wigtownshire. Pp. 34. 8vo. Edinburgh.

1874 [ ] Sheet 23. Lanarkshire—Central District. Pp. 107. 8vo.

Edinburgh.

1877 [ ] Sheet 9. Kirkcudbright—North-eastern Part ; Dumfriesshire

— South-eastern Part. 8vo. Edinburgh.

1879 [ ] Sheet 31. Stirling—Southern Part; Lanarkshire—Northern
Part ; Linlithgowshire—Western Borders. Pp. 87. 8vo. Edinburgh.

Geikie, A., see Howell, H. H., and Jukes, J. B.



52 BIBLIOGRAPHY OF BRACHIOPODA.

1837 Geinitz, H. B. Beitrag zur Kenntniss des Thiiringer Muschelkalkgebirges.

1839-43 Charakteristik der Schichten und Petrefakten des sachsisch-bohmischen

Kreidegebirges, und Versteinerungen von Kieslingswalda. See Quart. Journ.

Geol. Soc, vol. ii, pt. 2, pp. 17—19.

1842 Ueber Versteinerungen von Altenburg und Ronneburg. Mitth. Osterl.,

Bd. vi, pp. 86—99.

— Ueber einige Petrefacten des Zechsteins und Muschelkalks. N. Jahrb.,

576—579.

1843 Gaea von Sachsen.

1846 Grundriss der Versteinerungskunde.

1847 Palaontologische Beitrage (Terebratula Jugleri.) Sachs, allg. deutsch.

naturhist. Zeit., Bd. ii, pp. 159—161.

— Orthothriw, Gein. Bull. Soc. Imp. Nat. Mosc, t. xx, pp. 84—86.

1848 Die Versteinerungen des deutschen Zechsteingebirges.

1849 Ueber die Gattung Orthothrix oder Strophalosia. N. Jahrb.

1850 Das Quadersandsteingebirge oder die Kreideformation in Sachsen mit

Beriicksichtigung der Glaukonitreichen Schichten. Jablon. Preisschr., No. 2,

pp. 292; 12 pis.

1852-3 Die Versteinerungen der Grauwackenformation in Sachsen und den

angrenzenden Landesabtheilungen.

1857 Ueber zwei neue Versteinerungen und die Strophalosien des Zechsteins.

Zeitsch. deutsch. geol. Ges., Bd. ix, pp. 207—210.

1861-2 Das Dyas, oder die Zechsteinformation und das Rothliegende. Ibid., Bd.

xiii, pp. 683—691.

1867 Carbonformation und Dyas in Nebraska. Nova Acta Ac. Caes. Leop. Car.,

Bd. xxxiii, pp. xii, 91 ; 5 pis. N Jahrb., pp. 1—9.

1871 [Discovery of a Lingula.~\ Sitz. Isis Dresden, p. 139.

1871-5 Das Elbthalgebirge in Sachsen. Palaeontographica, Bd. xx, pp. 1—319

;

pt. 2, pp. 1—245.

1872 Ueber eine silurische Lingula aus der Oberlausitz. Sitz. Isis Dresden.

1876 [Orthis in Hornblende-schist.] Zeitschr. deutsch. geol. Ges., Bd. xxviii, pp.
643, 644.

1868-71, 6, 7 Gemmellaro, G. G. Studi paleontologici sulla fauna del calcarea Tere-

bratula janitor, del nord di Sicilia. Giorn. Sci. Nat. Econ. Palermo, vol. iv,

pp. 72—105, 130—158; vol. v, pp. 93—110, 257—264; vol. vi, p. 237;
vol. vii, pp, 74—149; vol. xi, p. 14; 41 pis. Prima appendice agli studi . .

. . Atti. Ac. Gicen. Sci. Nat., ser. 3, vol. xii, pp. 99—109.



BIBLIOGRAPHY OF BRACHIOPODA. 53

1874-7 Gemmellaro, G. G. Sopra alcunc Faunc Giurcsi e Liasichc di Sicilia. Studi

Palcontologici. Fasc. 3, pp. 53—112, pis. x—xii. Sopra i fossili dcllazona con

Terebratula aspasia, Menegh. della provincia dc Palermo c di Trapani. Giorn.

Sci. Nat. Econ. Palermo, vol. x, pp. 00 ; 3 pis. Fasc. 5, pp. 125—155, pis. xiv,

xviii—xx. Sopra alcuni fossili della zona con Posidonomya alpina, Gras, di

Sicilia. Ibid., vol. xii, pp. 51—81, pis. iii—iv, bis.

Gerstacker, A., see Carus, J. V.

Gervais, P., see Verneuil, P. E. P. de.

1840 Giebel, C. G. Palaozoologie. Entwerfung einer systematischen Darstellung der

Fauna der Vorwelt. Merseburg.

1848 Gaea gerraanica excursoria. Deutschlands Geologie, Geognosie, und Paldon-

tologie.

1852 Deutschlands Petrefacten.

1850 Giebel, C. G. Die Versteinerungen im Muschelkalke von Lieskau bei Halle.

Zeitschr. gesammt Nat., Bd. vii, pp. 217—227 ; 7 pis.

1800 Die silurische Fauna des Unterharzes. Abh. Nat. Ver. Halle, Bd. i, pp.

203—332 ; 7 pis.

1800 Repertorium zu Petrefacten Deutschlands von Goldfuss. 4to. Leipzig.

1871 Gill, T. Arrangements of the Families of Mollusks. Smithson. Miscell. Coll., No.

227, pp. 49.

1873 On the Primary Divisions of the Brachiopods. Ann. Nat. Hist., ser. 4, vol.

xii, pp. 201—203.

1882 An Account of Recent Progress in Zoology for the years 1879 and 1880.

Ann. Rep. Smithson. Inst, for 1880.

1873 Gillieron, V. Alpes de Fribourg. Mat. Carte geol. Suisse, t. xii.

Gillieron, V., see Loriol, P. de.

Girard, A., see Huxley, T. H.

1851 Girard, H. Ueber die Varietat des Terebratula vicinalis aus dem Brocatello

d'Arzo. N. Jahrb., pp. 310—319.

1845 Glocker, E. F. von. Bemerkungen iiber einige Terebrateln aus dem Jurakalk

Mohrens und Ungarns. Nova Acta Ac. Caes. Leop. Car., Bd. xix, pp. 493

—

510.

Gmelin, J. F.
}
see Linnaeus, C.

1878 Godet, P. [Norwegian Mollusca.] Bull. Soc. Sci. Nat. Neuchatel, t. xi, pp. 215

—

218.

1804 Godwin-Austen, H. Geological Notes on Part of the North-Western Himalayas.

With Notes on the Fossils by T. Davidson, R. Etheridge, and S. P. Wood-
ward. Quart. Journ. Geol. Soc, vol. xx, pp. 383—388.



54 BIBLIOGRAPHY OF BRACHIOPODA.

1866 Godwin-Austen, H. On the Carboniferous Rocks of the Valley of Kashmere.

With Notes on the Brachiopoda collected by Capt. Godwin-Austen in Thibet

and Kashmere by T. Davidson. Quart. Journ. Geol. Soc, vol. xxii, pp.

29—45, pis. i, ii.

1838 Godwin-Austen, R. A. C. On the Geology of the South-East of Devonshire.

Phil. Mat/., vol. xii, pp. 564—569 ; Trans. Geol. Soc, ser. 2, vol. vi, p.

433—490 (1842).

1840 Note on the Organic Remains of the Limestones and Slates of South Devon.

Rep. Brit. Assoc, for 1839, Sections, p. 69.

1850 On the Age and Position of the Fossiliferous Sands and Gravels of Farringdon.

Quart. Journ. Geol. Soc, vol. vi, pp. 454—478.

1853 On the Series of Upper Palaeozoic Groups in the Boulonnais, with a note by

D. Sharpe. Ibid., vol. ix, pp. 231—253, pi. x.

Goppert, H. R., see Brown, H. G.

1878 Gottsche, C. Beitrage zur Geologie und Palaontologie der argentinischen

Republik. Palaontologischer Theil, Abth. iii. Ueber jurassische Versteiner-

ungen aus der argentinischen Cordillera. Palaeontographica, Suppl.-bd. iii, pp.
1—50, pis. i—viii.

1826-33 Goldfuss, A. Petrefacta German ise. 2 vols. Fol. Dusseldorf.

1862-66 2nd Ed. With additional title—Abbildungen und Beschreibungen der

Petrefacten Deutschlands und der Angrenzenden Lander. 4to. and Atlas. Fol.

Leipzig.

Goldfuss, A., see Alberti, F. von ; De la Beche, Sir H. T. ; and Giebel, C. G.

1854 Gosse, P. H. Natural History. Mollusca. Pp. viii, 328. 8vo. London.

1856 A Manual of Marine Zoology for the British Isles.

And in French.

1860 Gosselet, J. Memoire sur les terrains primaires de la Belgique, des environs

d'Avesnes et des Boulonnais. Paris.

Summary in Quart. Journ. Geol. Soc, vol. xvii, pt. 2, pp. 27—29.

— Observations sur les terrains primaires de la Belgique et du Nord de la France.

Bull. Soc Geol. France, ser. 2, t. xviii, pp. 18—34.

1863 Sur les terrains primaires de la Belgique. Bull. Ac. Roy. Belg., ser. 2,

t. xii, pp. 163—174.

1867 Projet d'une description geologique du departement du Nord. 8vo. Lille.

1868 Sur le Terrain nomme Systeme Ahrien par Andre Dumont. Bull. Ac Roy.

Belg., t. xxvi, pp. 289—293.

1873-76 Esquisse Geologique du Departement du Nord et des Contrees voisines.

Fasc. ii, pp. 109—215. Bull. Soc. Hist. Litt. Nord. [See 1880.]

1874 Etudes relatives au bassin houiller du Nord de la France. Bull. Soc. Geol.

France, ser. 3, t. i, pp. 409—417.



BIBLIOGRAPHY OF BRACHIOPODA. 55

1874 Gosselet, J. Carte Geologiquc dc la Rande Mdridionale dcs Calcaires DeVonicns de

rEntre-Sambrc-et-Mcuse. Bull. Ac. Roy. Bel//., se*r. 2, t. xxxvii, pp. 36. Map
and pi. of sections.

— Observations sur les Sables d'Anvers. Ann. Soc. Geol. Nord, t. ii, pp.

129—134.

1876-9 Le Calcaire de Givet. Ibid., t. iii, pp. 36—75 , t. vi, pp. 1—34.

1877 Compte-rendu de l'Excursion dans les Ardennes. Ibid., t. iv, pp. 210—231.

— Le Calcaire Devonien superieur dans le N.E. arrondissement d'Avesnes.

Ibid., pp. 238—272, pi. iii.

Quelques documents pour 1'^tude des Schistes de Famenne. Ibid., pp.

303—320, pis. iii, iv.

1879 Nouveaux documents pourl'etudedu Famennien. Ibid., t. vi, pp. 389—399.

1880 Considerations generates sur les divisions et la disposition des terrains

deVoniens dans le Nord de la France. Bull. Soc. Geol. France, ser. 3, t. viii,

p. 491.

1880-83 Esquisse geologique du Nord de la France et des Contrees voisines.

Fasc. 1. Pp. 167 ; atlas of 6 maps and 16 pis. 8vo. Lille, 1880. [See 1873.]

Fasc. iii. 1883.

1881 De l'usage du droit de priorite et de son application aux noms de quelques

Spiriferes. Ann. Soc. Geol. Nord, t. vii, p. 122.

1874 Gosselet, J., and Bertaut. Etude sur le Terrain Carbonifere du Boulonnais.

Mem. Soc. Sci. Agr. Arts Lille, ser. 3, t. xi, pp. 27 ; map, 3 pis.

1852 Gould, A. A. Mollusca. United-States Exploring Expedition.

1861 Description of shells collected in the North-Pacific Exploring Expedition.

Proc. Boston Soc. Nat. Hist., vol. vii, pp. 138—142, 161—167, 323—340,
382—389, 400—409.

1862 Otia Conchologica. Boston.

1870 Report on the Invertebrata of Massachusetts, comprising the Mollusca.

2nd ed. by W. G. Binney. 8vo. Boston.

1873 Gouroff, — . Les fossiles du Systeme carbonifere du Donetz.

1875 Grainger, J. On the Fossils of the Post-tertiary Deposits of Ireland. Rep. Brit.

Assoc, for 1874, Sections, pp. 73—76.

1876 Granata. 77 Bartk. Gazzetta de Medicina Malta.

Grange, J., see Dfjmont d'Urville, J.

1861 Grant, R. E. Tabular View of the primary Divisions of the Animal Kingdom,
intended to serve as an outline of an Elementary Course of Recent Zoology
(Cainozoology) or the Natural History of Existing Animals. Pp. 91. London.

1853 Gratiolet, P. Recherches sur l'anatomie de la Terebratule australe, pour servir a
l'histoire des Brachiopodes. Compt. Rend., t. xxxvii, pp. 45—48.

1857 Recherches pour servir a l'histoire des Brachiopodes. Premiere Monographie.



56 BIBLIOGRAPHY OF BRACHIOPODA.

1857 Gratiolkt, P. Etudes anatomiques sur la Terebratule australe {Terebratula

australis, Quoy et Gaiinard, Voyage de "
1'Astrolabe "). Journ. Conchgl., t. ii,

pp. 209—258.

— Sur les muscles et les mouvements des valves chez les Lingules. L'Institut,

t. xxv, pp. 258, 259.

1858 Structure des valves et du pedoncule de la Lingule anatine. Proc. verb. Soc.

Philom. Paris, pp. 57—63.

1860 Etudes anatomiques sur la Lingule anatine. Ibid., t. viii.

1865 Gray, J. Biographical Notice of the Rev. D. Ure (with an examination of his

History of Rutherglen). Pp. 59. 8vo. Glasgow.

1821 Gray, J. E. London Medical Repository, vol. xv, p. 229.

1825 Observations on the Synonyma of the Genera Anomia, Crania, Orbicula, and

Discina. Ann. Phil., pp. 221—224; Oken. Ms, 494, 495 [1834].

1826 Gray, J. E. On Terebratula costata and Turbo carneus. Zool. Journ., vol. ii, pp.
242, 243.

1847 A List of the Genera of Recent Mollusca, their Synonyms and Types. Proc.

Zool. Soc, vol. xv, pp. 129—219.

1848 On the Arrangement of the Brachiopoda. Ann. Nat. Hist., ser. 2, vol. ii,

pp. 435—440.

1851 British Museum. Mollusca. List of British Mollusca, Acephala, and

Brachiopoda. 12mo. London.

1853 Catalogue of the Bivalve Mollusca in the Collection. Part IV.

Brachiopoda, Ancylopoda or Lamp Shells. 12mo. London.

Gray, J. E., see Adams, Arthur; Beechey, F. W.

1859 Gray, Mrs. Figures of Molluscous Animals, selected from various authors. Vol. iv.

8vo. London.

1869 Gray, Robert. Note on Leptcena Youngiana. Proc. Nat. Hist. Soc. Glasg., vol. i,

pt. 2, p. 289.

1864 Green, A. H. The Geology of the Country round Banbury, Woodstock, Bicester,

and Buckingham. Sheet 45 of the Map of the Geological Survey of Great

Britain. Pp. 62. 8vo. London.

1869 Green, A. H., C. L. N. Foster, and J. R. Dakyns. The Geology of the

Carboniferous Limestone, Yoredale Rocks, and Millstone Grit of North

Derbyshire and the adjoining parts of Yorkshire. Geological Survey Memoir,

Sheets 81 N.E., 81 S.E., and 72 N.E., parts of 88 S.E., 82 N.W.,
82 S.W., and 71 N.W. Appendix and List of Fossils by R. Etheridge.

Pp. 167. 8vo. London.

1855 Greenough, G. B. On the Geology of India. Pep. Brit. Assoc, for 1854,

Sections, pp. 83—85.

1866 Gregor, W., and R. Dawson. Report on Dredging the Coast of Aberdeenshire.

Ibid, for 1865, Sections, pp. 142—145.



BIBLIOGRAPHY OF BRACIIIOPODA. 57

1861 Gregory, F. T. On the Geology of a part of Western Australia. Quart. Journ.

Geo/. Soc, vol. xvii, pp. 475—483.

1873 Grenfeel, J. G. Streptorhynchus Kellii. Trans. Clifton Coll. Set. Soc, pt. iv, pp.

16, 17.

1870 Greppin, J. Description geologique du Jura Bcrnois. Mat. Cart. Geol. Suisse,

t. viii.

1849 Grewingk, C. Beitrag zur Kenntniss der orographischen und geognostischcn

Beschaffenheit der Nord-West Kiiste Amerika's rait den anliegenden Inseln.

Vcrh. k. russ. min. Ges., pp. 76—424.

1868 Griesbaoh, C. L. Kossener und Juraschichten im k.-k. Thiergarien bei Wien.

Ver/i. k.-k. geol. Reic/ts., pp. 198, 199.

1839 Griffith, R. On the principle of colouring adopted for the Geological Map of

Ireland, and on the Geological Structure of the South of Ireland. Journ. R.

Geol. Soc. Ireland, vol. ii, pp. 78—90.

1842 Notice respecting the fossils of the Mountain Limestone of Ireland

compared with those of Great Britain and also with [those of] the Devonian

System. 4to. Dublin.

1844 On the Lower Portion of the Carboniferous Limestone Series of Ireland.

Rep. Brit. Assoc, for 1843, Sections, pp. 42—46.

— On the Old Red Sandstone, or Devonian, and Silurian Districts of Ireland.

Ibid., pp. 46—49.

1845 On certain Silurian Districts of Ireland. Ibid, for 1844, Sections, pp. 46—49.

1860 The Localities of the Irish Carboniferous Fossils, arranged according to the

stratigraphical sub-divisions of the Carboniferous System adopted in the

Geological Map of Ireland, with the Irish mining localities, as appended to the
" Synoptical Table of Fossils " engraved on the margin of that Map, and as

originally compiled for the use of the " General Valuation of Ireland." Journ.

B. Geol. Soc. Ireland, vol. ix, pp. 21—155.

1868 Groom-Napier, C. 0. On the Lower-Lias Beds occurring at Cotham, Bedminster,

and Keynsham, near Bristol. Nat. Notebook, vol. iii, pp. 97— 99, 161—165,

193—196, and abstract in Quart. Journ. Geol. Soc, vol. xxiv, pp. 204—206.

1844 Gross, L. von. Geologie, Geognosie und Petrefactenkunde.

1868 Grossart, W. On the Upper Coal-Measures of Lanarkshire. Trans. Geol. Soc.

Glasgow, vol. iii, pt. 1, pp. 96— 113.

1879 Grossouvre, A. de. Note sur un nouveau gisement de phosphate de chaux. Bull.

Soc. Geol. France, ser. 3, t. vi, pp. 315—317.

1857 Grube, A. E. Ueber den Bau der Brachiopoden und ihre Unterschiede von den
Muscheln. Uebers. Schles. Ges.

1774 Grundler, G. A. Beschreibung und Abbildung zweier naturlichen Terebratulen

in welchen ihre Einwohner oder Thiere befindlich sind. Naturforscher, Bd. ii,

p. 80, pi.

1774 Grundler, O. Animal de la Terebratula caput-serpentis. Ibid., Bd. i.

8



58 BIBLIOGRAPHY OF BRACIIIOPODA.

1854 Grunewaldt, M. von. Ueber die Versteinerungen der silurischen Kalksteine von

Bogosslowsk. Ein Beitrag zur Geologie des ostlichen Ural. Mem. Sav. etr. Ac.

Imp. Sci. St. Petersb., t. vii, pp. 569—620.

1857 Notizen liber die versteineruiigfiihrenden Gebirgsformationen des Ural.

Ibid., t. viii, pp. 174—218.

1860 Beitrage zur Kenntniss der sedimentaren Gebirgsformation des Urals in den

Berghauptmannschaften Jekatherinbourg, Slatoust, und Kuschwa, sowie den

angrenzenden Gegenden. Ibid., ser. 7, t. ii.

1742 Gualtieri, N. Index Testarum Conehyliorum cjua3 adservantur in Museo Nicolai

Gualtieri. 110 pis. Fol. Florence.

1861 Gumbel, C. W. Geognostische Beschreibung des bayerischen Alpengebirges.

Gotha.

1866 Comatula oder Belemnites in den Nummulitenschichten des Kressenberges.

N. Jahrb., pp. 564—568.

1872 \Spirifer macropterus in the Nereites beds.] N. Jahrb., p. 77.

1853 Gueranger, E. Essai d'un Repertoire paleontologique du Departement de la Sarthe.

1873 Guillier, A. Faune deuxieme Silurienne entre St. Denis d'Orques et Chemire . . .

1881 Note sur les Lingules du gres armoricain de la Sarthe. Bull. Soc. Geol.

France, ser. 3, t. ix, p. 372.

1874 Guillier, A., and G. de Tromelin. Note sur le terrain silurien de la Sarthe.

Pp. 12. 8vo. Maws.

1877 Guise, Sir W. V. Annual Address 1877. Proc. Cotteswold Club, vol. vi, pp.

279—296.

1865 Guizaud, — . Quelques fossiles nouveaux du Corallien du Jura. In Histoire

Naturelle du Jura, by Ogerien.

1774 Gunther, D. F. C. Beschreibung der gestreiften Bohrrnuschel (Terebratula) in

dein Hochf. Cabinet zu Rudolfstadt. Naturforscker, Bd. iii, p. 83, pi.

1866 Guppy, R. J. L. On the Tertiary Mollusca of Jamaica. Quart. Journ. Geol. Soc.,

vol. xxii, pp. 281—295, pis. xvi—xviii.

— On Tertiary Brachiopoda from Trinidad. Ibid., pp. 295—297, pi. xix.

— On Tertiary Echinoderms from the West Indies. Ibid., pp. 297—301.

— On the Relations of the Tertiary Formations of the West Indies. Ibid.,

vol. xxii, pp. 570—577, pi. xxvi.

1867 On the Tertiary fossils of the West Indies, with especial reference to the

classification of the Kainozoic Rocks of Trinidad. Proc. Sci. Assoc. Trinidad,

pp. 145—167.

1878 Gurley, W. Notice of the Discovery of the Position of the Crural Processes in the

Genus Atrypa. Proc. Avier. Phil. Soc, vol. xvii, No. 101, pp. 337, 338, pi. iv.



BIBLIOGRAPHY OF BRACINOI'ODA. 59

1877 Gutzwiller. Geologischc Besclireibung des Canton St. Gall. Mat. Cart. grol.

Suisse, t. xiv.

1864 Guyerdet, A. Fossiles du Thibet (dc Gouchouc), Terebratula cuboides, Sowcrby,

T. reticularis, Linn., T. pugnus? Martin. Compt. Rend., t. lviii, pp. 878, 879.

1881 Haas, II. Monographic der Rhynchonelliden der Jnraforrnation von Elsass-

Lothringen. 7 pis. 8vo. Strassburg.

1883 Nachtriige zu den Brachiopoden des reichsliindischen Jura. N.Jahrb., 1883

Bd. ii, p. 253.

— Ueber das Vorkommen einer iichten Liothyris (Douville) im alpinen Lias.

Ibid., p. 254.

1884 Beitrage zur Kenntniss der liasischen Brachiopodenfauna von Siidtirol und

Vcnetien. Pp. viii, 34 ; 4 pis. 4to. Kiel.

— Etude monographique et critique des Brachiopodes Rhetens et jurassiques

des Alpes Vaudoises. Mem. de la Societe Pationtologique Suisse, vol. xi, 1884.

1882 Haas, H., and C. Petri. Brachiopoden der Juraformation von Elsass-Lothringen.

Abh. geol. Specialharte Elsass-Lothringen, Bd. ii, p. 2. 4to atlas.

1879 Haast, G. von. Geology of the Provinces of Canterbury and Westland, New
Zealand. A Report comprising the Results of Official Explorations. Pp. xi,

486. 8vo. Christchurch.

1874 Haast, J. Vorkommen von Brachiopoden an den Kiisten von Neu-Seeland.

Verh. k.-h. geol. Reichs., pp. 253—255.

1842 Hagenow, P. von. Monographie der Kreide-Versteinerungen Neu-Vorpommerns
und Riigens. Th. hi. Mollusken. N Jahrb., pp. 528—579.

1855 Haime, J. Notice sur la Geologie de l'lle de Majorque. Bull. Soc. Geol. France,

ser. 2, t. xii, pp. 734—752. Compt. Rend, t. xl, pp. 1301—1304.

1844 Haines, C. Y. On some Beds of Limestone in the Valley of Cork. Rep. Brit.

Assoc, for 1843, Sections, pp. 51, 52.

1843 Hall, J. Geology of the State of New York ; Report on the Fourth District.

Pp. 683. 4to. New York.

1847 Palaeontology of New York. Vol. i. Pp. 338; 98 pis. 4to. New York.

1852 Vol. ii. Pp. 362 ; 104 pis. 4to. New York.

1860 Vol. iii. Pp. 532; 141 pis. 4to. New York.

1867 Vol. iv. Pp. 428 ; 69 pis. 4to. New York.

1850 On the Brachiopoda of the Silurian Period, particularly the Leptsenidae.

Proc. Amer. Assoc, vol. ii, pp. 347—351.

1852 Notes upon some of the fossils collected on the route from the Missouri

River to the Great Salt Lake, and in the vicinity of the latter place, by the

Expedition under the command of Capt. Howard Stansbury. In " Exploration

and Survey of the Valley of the Great Salt Lake of Utah." Appendix E, pp.
401—414 ; 4 pis.

1856 Description of new species of fossils from the Carboniferous Limestone of

Indiana and Illinois. Trans. Albany Inst., vol. iv, pp. 1—36.



60 BIBLIOGRAPHY OF BRACHIOPODA.

1857 Hall, J. Descriptions of Palaeozoic fossils [from 3rd and 4th vols, of the Palaeon-

tology of New York]. Tenth Ann. Rep. New York State Cabinet, Appendix C,

pp. 41—180.

1858 Palaeontology of Iowa. Rep. Geol. Surv. Iowa, vol. i, pt. 2, pp. 473—724

;

29 pis.

1859 Observations on the genus Nucleospira. Twelfth Ann. Rep. New York State

Cabinet, pp. 24—26.

— —— The genus Trematospira. Ibid., pp. 27, 28.

— The genus Rhynchospira. Ibid., pp. 29, 30.

— The genus Tropidoleptus. Ibid., p. 31.

— The genus Leptoccelia. Ibid., pp. 32—34.

— Observations on the genus Eatonia. Ibid., pp. 34—37.

— Observations on the genus Rensselaria. Ibid., pp. 38—41.

— Observations on the genus Camarium. Ibid., pp. 42, 43.

— The genus Triplesia. Ibid., p. 44.

Catalogue of the species of fossils described in volumes i, ii, and iii of the

Palaeontology of New York, with corrections in nomenclature, as far as

determined to the present time. Ibid., pp. 63—92.

1860 The genus Rhynchonella, with observations on the R. (Atrypa) increbescens.

Thirteenth Ann. Rep. N. Y. State Cabinet, pp. 65—68.

Observations upon Orthis insignis of the Lower Helderberg Group, Orthis

pyramidalis of the Niagara Group, and a similar species from Tennessee. Ibid.,

pp. 69, 70.

— Observations on the genus Ambocadia. Ibid., pp. 71, 72.

— The genus Vitulina. Ibid., p. 72.

— Observations on the genera Athyris (Spirigera), Merista (= Camarium),
Meristella, and Leiorhynchus. Ibid., pp. 73—75.

— Descriptions of new species of fossils from the Hamilton Group of Western
New York, with notices of others from the same horizon in Iowa and Indiana.

Ibid., pp. 76—94.

— Descriptions of new species of fossils from the Silurian Rocks of Nova
Scotia. Canad. Nat., vol. v, pp. 144— 159.

— Annual Report of the Geological Survey of the State ol Wisconsin for the

year ending Dec. 31st, 1859. 8vo. Madison.

1861 Descriptions of new species of fossils from the Upper Helderberg, Hamilton,

and Chemung Groups ; with observations upon previously described species.

Fourteenth Ann. Rep. New York State Cabinet, pp. 99—109.

— Contributions to Palaeontology, comprising descriptions of new species of fossils

from the Upper Helderberg, Hamilton, and Chemung Groups. Fifteenth Ann.
Rep. New York State Cabinet, pp. 29—80.

— Observations on a new genus of Brachiopoda {Zygospira). Ibid., pp. 154, 155.



BIBLIOGRAPHY OF BRACHIOPODA. 61

1861 Hall, J. Observations on the genera Athyris (= Spirigera), Merista, Camarium,

and Meristella. Fifteenth Ann. Rep. New York State Cabinet, pp. 178.

— Notes and corrections, p. 181. Ibid., pp. 195— 197.

1862 Notice of some new species of fossils from a locality of the Niagara Group
in Indiana, with a list of identified species from the same places. Trans. Albany

Inst., vol. iv, pp. 195—228.

[Illustrations in 1877.]

1863 Descriptions of new species of Brachiopoda from the Upper Helderberg,

Hamilton, and Chemung Groups. Sixteenth Ann. Rep. New York State Cabinet,

Appendix D, pp, 19—37.

— Observations on some of the Brachiopoda with reference to the characters of

the genera Cryptonella, Centronella, Meristella, Trematospira, Rhynchospira,

Retzia, Leptoccelia, and allied forms. Ibid., pp. 38—59. (See also Trans.

Albany Inst, and Amer. Journ., ser. 2, vol. xxxv, pp. 396—406, vol. xxxvi,

pp. 11—15.)

— Note on the genus Leptoceelia. Sixteenth Ann. Rep. N. Y. State Cab.,

pp. 59—61.

— Observations upon the genus Streptorhynchus, with remarks upon some
species heretofore referred to the genera Strophomena and Orthis. Ibid.,

pp. 61—66.

Preliminary notice of the fauna of the Potsdam Sandstone, with remarks

upon the previously known species of fossils, and descriptions of some new
ones from the Sandstone of the Upper Mississippi Valley. Ibid., pp. 119—225.

1864 Account of some new and little known species of fossils of the Niagara Group.

Twentieth Ann. Rep. New York State Cabinet, pp. 97; 14 pis. [Advance
Sheets, see 1868.]

1866 Observations upon some species of Spirifera, being the concluding remarks

of the chapter on the descriptions of the species of that genus from the Upper
Helderberg, Hamilton, and Chemung Groups. [Advance Sheets, Pal. N.Y.,

vol. iv, pp. 252—257.] Proc. Amer. Phil. Soc., vol. x, pp. 246—254.

1868 Notice of vol. iv of the Palaeontology of New York; with an enumeration.

of the species described, and observations on their relation to Carboniferous

forms. Twentieth Ann. Rep. New York State Cabinet, pp. 145—168.

— The genus Chonetes (Fischer). Ibid., pp. 242—244.

— Remarks on the genera Productus, Strophalosia, Aulosteges, and Productella.

Ibid., pp. 245—250.

— On the genera Spirifera, Cyrtina, and allied genera. Ibid., pp. 251—257.

— On the genera Athyris, Merista, and Meristella. Ibid., pp. 258—266.

— Note on the genus Zygospira and its relations to Atrypa. Ibid., pp. 267, 268.

Remarks upon the genera Rhynchonella and Leiorhynchus. Ibid., pp.
269—273.

— Note on the genus Eichwaldia (Billings). Ibid., pp. 274—278.



62 BIBLIOGRAPHY OF BRACHIOPODA.

1868 Hall, J. On the genus Tropidoleptus. Twentieth Ann. Rep. New York State

Cabinet, pp. 279—281.

Account of some new or little known species of fossils from rocks of the age

of the Niagara Group. Ibid., pp. 305—401 ;
pis. (see 1864).

1871 Preliminary Notice of some new or imperfectly known forms among the

Brachiopoda. [Advance sheets, see 1873.]

1872 Description of a new species of fossils from the Hudson-River Group in the

vicinity of Cincinnati, Ohio. Twenty-fourth Ann. Rep. New York State Cabinet,

pp. 225—232 ; 4 pis.

— Reply to a " Note on the question of priority," by E. Billings (Rhynobolus

or Trimerella ?). Amer. Journ., ser. 3, vol. iv, pp. 105—109.

1873 Description of Trematis punctostriata and T. rudis. Twenty-third Ann. Rep.

New York State Cabinet, p. 243.

— Notes on some new or imperfectly known forms among the Brachiopoda.

Ibid., pp. 244—247, pi.

1874 Description of new species of Crinoidea and other fossils from strata of the

age of the Hudson-River Group and Trenton Limestone. Twenty-fourth Ann.

Rep. New York State Cabinet, pp. 205—224, pi. v—viii. [Dated 1872, but

not published till 1874. Said to have been issued in part in 1866 as advanced

sheets of the Twentieth Rep., in which it did not appear. Said also to have been

re-issued with additions in 1871.]

— Descriptions of new species of fossils from the Hudson-River Group in the

vicinity of Cincinnati, Ohio. Ibid., pp. 225—232, pis. vii, viii. [Also

privately issued as advance sheets in 1872.]

— On the Relations of the Niagara and Lower Helderberg Formations, and

their Geographical Distribution in the United States and Canada. Proc. Amer.

Soc., vol. xxii B, pp. 321—335
;
(and with different title) Twenty-seventh Ann.

Rep. New York State Mus., pp. 117—131 (1875).

1877 The Fauna of the Niagara Group in Central Indiana. Twenty-eighth Ann.

Rep. New York State Mus., p. 101, pis. iii—xxxii. [Illustrated paper of 1862.]

Republished in Eleventh Ann. Rep. Indiana Dept. Geol. Nat. Hist. [1882].

— The Louisville Limestones. Advance sheets Pal. N York, vol. v, pp. 139

—154.

1879 Description of new species of fossils from the Niagara Group.

1883 Brachiopoda from the Niagara and Upper Helderberg Groups of Indiana.

Twelfth Ann. Rep. Indiana Dep. Geol. Nat. Hist., pp. 324—338.

1856 Hall, J., and F. B. Meek. Description of New Species of Fossils from the

Cretaceous Formation of Nebraska, with observations on Baculites ovatus and

B. compressus, and the progressive development of the septa in Baculites,

Ammonites, and Scaphites. Mem. Amer. Acad., n. s., vol. v, pp. 379—411 ; 8 pis.

1858 Hall, J., and J. D. Whitney. Report on the Geological Survey of Kentucky,

vol. i.



BIBLIOGRAPHY OF BRACHIOPODA. 68

1873 Hall, J., and R. P. Whitfikld. Descriptions of New Species of Fossils from the

Devonian Rocks of Iowa. Twenty-third Ann. Rep. New York State Cabinet,

pp. 223—243, pis. ix—xiv.

1874 Descriptions of New Species of Fossils from the vicinity of Louisville,

Kentucky, and the Falls of the Ohio. Twenty-fourth Ditto, pp. 181—200a.

1875 Descriptions of Invertebrate Fossils, mainly from the Silurian System.

Rep. Geol. Surv. Ohio, vol. ii, pp. 65—179, pis. i—ix, xi—xiii.

1877 Palaeontology. Part II. Rep. U.S. Geol. Explor. Fortieth Parallel,

vol. iv, pp. 198—302, pis. i—vii.

Hall, J., see Verneuil, P. E. P. de.

1867 Hall, T. M. On the relative Distribution of Fossils throughout the North-Devon

Scries. Quart. Journ. Geol. Soc., vol. xxiii, pp. 371—381.

1876 Geology and Mineralogy [of North Devon]. North-Devon Guide. Pt. Ill,

and separately, pp. 11. 12mo. Ilfracombe.

1855 Hamilton, W. J. The Anniversary Address of the President. Quart. Journ. Geol.

Soc., vol. xi, pp. xxvii—xciii.

1856 The Anniversary Address of the President. Ibid., vol. xii, pp. xxvi—cxix.

1865 The Anniversary Address of the President, Ibid., vol. xxi, pp. xxx—cxvi.

1866 The Anniversary Address of the President. Ibid., vol. xxii, pp. xxx—exxvii-

1857 Hancock, A. On the Anatomy of the Brachiopoda. Rep. Brit. Assoc, for 1856.

Sections, pp. 94—98.

1858 On the Organisation of the Brachiopoda. Phil. Trans., vol. cxlviii, pp.

791—870, pis. hi—lx.

1856 Hanley, S. Ipsa Linnaei Conchylia. Linne's Shells, determined from his MSS.
and Collection. 6 pis. 8vo. London.

Hanlet, S., see Forbes, E. ; and Wood, W.

1879 Hanstein, R. Die Brachiopoden der oberen Kreide von Ciply. (Inaug. Diss.) 8vo.

Bonn.

1877 Hardman, E. T. Explanatory Memoir to accompany Sheet 35 of the maps of the

Geological Survey of Ireland (including 6-inch maps of Co. Tyrone 46, 47, 54
and 55), on the Geology of the Tyrone Coalfield and Surrounding Districts

;

with Palaeontological Notes by W. H. Baily. Geological Survey Memoir.

Pp. 93, pi. 8vo. Dublin.

1851 Harkness, R. On the Representatives of the Mountain Limestone as they occur

in Dumfriesshire. Rep. Brit. Assoc, for 1850, Sections, pp. 84, 85.

1853 On the Silurian Rocks of Kirkcudbrightshire. Quart. Journ. Geol. Soc, vol. ix,

pp. 181—186.

1855 On the Anthracitic Schists and the Fucoidal Remains occurring in the

Lower Silurian Rocks of the South of Scotland. Ibid., vol. xi, pp. 468—476.



64 BIBLIOGRAPHY OF BRACHIOPODA.

1862 Harkness, R. On the Sandstones and their associated Deposits of the Valley of the

Eden and the Cumberland Plain. Rep. Brit. Assoc, for 1861, Sections, p. 115.

1865 On the Lower-Silurian Rocks of the South-East of Cumberland and the

North-East of Westmoreland. Ibid, for 1865, Sections, pp. 53, 54. Quart. Journ.

Geol. Soc, vol. xxi, pp. 235—249.

1870 Address [to the Geological Section]. Rep. Brit. Assoc, for 1869, Sections,

pp. 82—85.

1871 Harkness, R., and H. Hicks. On 'the Ancient Rocks of the St. David's

Promontory, South Wales, and their Fossil Contents, with Description of the

New Species by H. Hicks. Quart. Journ. Geol. Soc,vo\. xxvii, pp. 384—401,
pis. xv, xvi.

1866 Harkness, R., and H. A. Nicholson. Additional Observations on the Geology of

the Lake-Country. With a Note on two New Species of Trilobites by J.

W. Salter. Ibid., vol. xxii, pp. 480—488.

1868 On the Coniston Group. Ibid., vol. xxiv, pp. 296—303.

1877 Harkness, R., and H. A. Nicholson. On the Strata and their Fossil Contents

between the Borrowdale Series of the North of England and the Coniston

Flags. Quart. Journ. Geol. Soc, vol. xxxiii, pp. 461—484.

1853 Harle, H. Apercu sur la constitution geologique du Departement du Calvados.

Annuaire.

1882 Harrison, W. J. Geology of the Counties of England and of North and South

Wales. Pp. 390. 8vo. London. [Originally in County Directories.]

— On the Quartzite Pebbles contained in the Drift and in the Triassic Strata

of England ; and on their Derivation from an Ancient Land Barrier in Central

England. Proc. Birmingham, Phil. Soc, vol. iii, pp. 157—202.

1874 Hartt, C. F. Report of a Reconnaissance of the Lower Tapajos. Bull. Cornell

Univ., vol. i, pp. 11—37, pi.

1865 Haswell, G. C. On the Silurian Formation in the Pentland Hills. 8vo. Edinburgh.

1853 Hauer, F. von. Ueber die Gliederung der Trias-, Lias- und Jura-Gebilde in den

nordostlichen Alpen. Jahrb. k.-k. geol. Reichs., Bd. iv, pp. 715—784.

1857 Ein Beitrag zur Kenntniss der Fauna der Raibler-Schichten. Sitz. k. Ak.

Wiss. Wien, Bd. xxiv, pp. 537—566.

1861 Ueber die Petrefacten der Kreideformation des Bakony-Waldes. Ibid., Bd.

xliv, pp. 631—659.

Hauer, F. von, see Zittel, K. A.

1853 Haughton, S. On the newer Palaeozoic rocks which border the Menai Straits, in

Caernarvonshire. Journ. Geol. Soc. Dublin, vol. vi, pp. 1—27.

— Notices of Fossils from the Carboniferous Limestone. Ibid., pp. 47—49.

1857 Geological Notes and Illustrations in Capt. F. L. McClintock's Reminiscences

of Arctic Ice-travel in search of Sir John Franklin and his companions. Journ.

R. Dublin Soc, vol. i, pp. 183—250, pis. v—xi; vol. iii, pp. 53—58.



BIBLIOGRAPHY OF BRACIIIOPODA. 65

1859 Haughton, S. Geological account of the Arctic Archipelago, principally from the

specimens collected by Captain F. L. McClintock, R.N., from 1849 to 1859.

Appendix to McClintock's ' The Voyage of the " Fox " in the Arctic Seas,' pp.
322—399. See Journ. R. Geol. Soc. Ireland, vol. vii, pp. 196—213.

1850 Hausmann, J. F. L. Ueber die Stein- Kohlcn formation in der Provinz Leon.

Arch. Min. Geogn. Berg. Ilictt., Bd. xxiii, pp. 7G1—766.

Hawn, F., see Swallow, G. C.

1868-79 Hayden, F. V. First to Eleventh Annual Report of the United-States Geolo-

gical and Geographical Survey of the Territories. 8vo. Washington. Lists of

Fossils by F. B. Meek.

1871 Final Report of the United-States Geological Survey of Nebraska and

portions of the adjacent Territories. Pp. 264, 11 pis. 8vo. Washington.

Hayden, F. V., see Meek, F. B.

1860 Heaphy, C. On the Volcanic Country of Auckland, New Zealand. Quart. Journ.

Geol. Soc., vol. xvi, pp. 242—252, pis. xii, xiii.

1854 Hubert, E. Tableau des Fossiles de la Craie de Meudon, et description de

quelques especes nouvelles. Mem. Soc. Geol. France, ser. 2, t. v, 345—354.

1857 Rapports de la craie glauconieuse a Ammonites varians et Rothomagensis,

etc., de Rouen et des gres verts du Maine. Bull. Soc. Geol. France, ser. 2,

t. xiv, pp. 731—740.

— Les mers ancienues et leurs rivages dans le bassin de Paris.

1858 Sur les caracteres paleontologiques de la craie de Meudon. Bull. Soc. Geol.

France, ser. 3, t. xvi, pp. 143— 149.

1862 Sur le non-synchronisme des etages Campanien et Dordonien de M. Coquand
avec la craie de Meudon et celle de Maestricht. Ibid., t. xx, pp. 90—103.

1863 Note sur la Craie Blanche et la Craie Marneuse dans le Bassin de Paris ;

et sur la division de ce dernier etage en quatre assises. Ibid., pp. 605—631.

1866 Sur les limites de la periode jurassique et de la periode cretacee, et speciale-

ment sur les calcaires a Terebratula diphya. Arch. Sci. Phys. Nat., t. xxvi,

pp. 302—314.

— Sur le Terrain Jurassique du Boulonnais. Bull. Soc. Geol. France, ser. 2,

t. xxiii, pp. 216—246.

— Observations sur les Calcaires a T. diphya du Dauphine et en particulier

sur les fossiles des calcaires de la Porte-de-France (Grenoble). Ibid., pp.
521—532.

1867 Deuxieme note sur les Calcaires a T. diphya de la Porte-de-France." Bull. Soc.

Geol. France, ser. 2, t. xxiv, pp. 389—395 ; Compt. Rend., t. lxiv, pp. 32, 33.

1868 Observations sur le memoire de M. Pictet intitule: "Etudes provisoires

des fossiles de la Porte-de-France." Bull. Soc. Geol. France, ser. 2, t. xxv,

pp. 824—833.

9



66 BIBLIOGRAPHY OF BRACHIOPODA.

1869 Hubert, E. Sur les couches comprises, dans le midi de la France, entre les calcaires

Oxfordiens et le Neocomien marneux a Belemnites dilatatus en reponse a M.
Coquand. Rid., t. xxvi, pp. 131—139.

— Observations sur les caracteres de la faune des calcaires de Stramberg
(Moravie), et en general sur l'age des couches comprises sous la designation

d'Etage Tithonique. Ibid., pp. 588—604.

Reponse a MM. Marcou et Chaper a propos de la discussion sur Page des

calcaires a T. diphya de la Porte-de-France. Ibid., pp. 671—675.

1870 Examen de quelques points de la geologie de la France meridionale. Ibid.,

t. xxvii, pp. 107—137.

1871 Le Neocomien inferieur dans le midi de la France (Drome et Basses-Alpes).

Mid., t. xxviii, pp. 137—170.

1874 Age relatif des calcaires a Terebratula Moravica et du Diphya-k&\k, ou

calcaire a T. janitor et T. diphya. Ibid., ser. 3, t. ii, pp. 148—162, pi. v.

1875 Observations sur le travail de M. Pillet relatif a la colline de Lemenc. Ibid.,

t. iii, pp. 387, 388.

1876 Notes sur le Terrain Cretace du Departement de l'Yonne. Bull. Soc. Sci.

Hist. Nat. Yonne, ser. 2, t. x, pp. 15—46.

1878 —— Quelques remarques sur les gisements de la Terebratula janitor. Bull. Soc.

Geol. France, ser. 2, t. vi, pp. 108—110.

1879 Remarques sur quelques Fossiles de la Craie du Nord de l'Europe, a l'occa-

sion du memoire de M. Peron sur la Faune des calcaires a Echinides de Rennes-

les-Bains. Ibid., pp. 317—326.

1883 Observations sur la position stratigraphique des couches a. Terebratulajanitor,

Am. transitorius, etc., d'apres des travaux recentes. Bull. Soc. Geol. France,

ser. 3, t. xi, p. 400.

1861 Hector, J. On the Geology of the Country between Lake Superior and the

Pacific Ocean (between the 48th and 54th parallels of latitude) visited by the

Government Exploring Expedition under the command of Captain J. Palliser

(1857— 60). Quart. Journ. Geol. Soc, vol. xvii, pp. 388—445, pi. xiii.

1878-79 Thirteenth and Fourteenth Annual Reports on the Colonial Museum
and Laboratory. 8vo. Wellington.

1879 On the Recent Brachiopoda of New Zealand. Trans. N. Zealand Inst., vol.

xi, pp. 337.

— On the Fossil Brachiopoda of New Zealand. Ibid., pp. 537, 538.

1880 New Zealand Coast. Official Catalogue of Sydney International Exhibition,

1879. 8vo. Wellington?
'

1863 Heller, C. Horse Dalmatinae. Vienna.

1849 Helmersen, G. von. Aulosteges variabilis, em neuer Brachiopode mit artikuliertem

Schlosse, aus dem Zechstein Russlands. Bull. Ac. Imp. St. Petersb., t. vi,

pp. 135—144.



BIBLIOGRAPHY OF. BRACI1IOPODA. 67

1853 Helmerson, G. von. Notiz fiber die Brachiopoden-Generay/a/oa/tyes und Strop/ia-

losia. Bull. Soc. Imp. Nat. Mosc, t. xi, pp. 140— 142.

1858 Geognostische Untcrsuchungen in den mittleren Gouvernementen Russlands

der Diina und Volga.

— Geognostische Bemerkungen auf einer Reise in Schweden und Norwegen.
Mem. Ac. Imp. Sci. St. Petersb., t. ix, pp. 296—335.

1861 Die gcologische Beschaffenheit des untern Narovathals und die Versandung
der Narovamiindung. Bull. Ac. Imp. Sci. St. Petersb., t. iii, pp. 12—49.

— Die in Angriff genonnnenen Steinkohlenlager des Gouvernment von Tula.

Mem. Ac. Imp. Sci. St. Petersb., t. iii.

— Noch ein Wort iiber die Tulaer Steinkohle. Pull. Ac. Imp. Sci. St. Petersb.,

t. v, pp. 449—453.

1858 Helmersen, G. von, and R. Pacht. Geognostische Untcrsuchungen im mittleren

Russland. Beitr. Kenntn. russ. Reich., Bd. xxi, pp. 1—187.

1864 Helmersen, J. On the Carboniferous Rocks of the Donetz, and on the Granite

and Granitic Detritus of the neighbourhood of St. Petersburg. Quart. Journ.

Geol. Soc, vol. xx, pp. 444, 445.

1874 Henderson, J. On some Silurian Fossils found in the Pentland Hills. Trans.

Edin. Geol. Soc, vol. ii, pt. iii, pp. 373—375.

Notice of some Fossils from the conglomerate at Habbie's Howe, Logan
Burn, near Edinburgh. Ibid., pp. 389, 390.

Henderson, J., see Brown, D. J.

1858 Hennezel, — . Note sur la Composition des Terrains Cretaces du Departement de

la Sarthe. Bull. Soc. Agr. Sci. Sarthe.

1878 Herbich, F. A Szekelyfold foldtani es oslenytani leirasa. Jahrb. Kon. ung. geol.

Anst., Bd. iv, H. 2.

1879 Das Szeklerland mit Beriicksichtigung der angrenzenden Landestheile,

geologisch und palaontologisch beschrieben. Mitth. lahrb. kon. ung. geol. Anst.,

Bd. v, H. 2, pp. 19—336; 32 pis., map.

1879 Hermite, H. Etude preliminaire du terrain silurien des environs d'Angers. Bull.

Soc Geol. France, ser. 3, t. vi, pp. 531—544.

Sur la presence du Silurien superieur a La Meignanne pres d'Angers (Maine-

et-Loire). Ibid., pp. 544—546.

— Etudes ge"ologiques sur les Baleares.

1880 Note sur la position qu'occupent a Tile Majorque les Terebratula diphya et

T. janitor. Bull. Soc. Geol. France, ser. 3, t. vii, pp. 207—209.

1877 Herouard, J. Sur les courants de nutrition des Brachiopodes. Journ. Conchyl.,

ser. 3, t. xvii, pp. 229—241.

1846-9 Hermannsen, A. Indicis Generum Malacozoorum Primordia. 2 vols. 8vo.

Cassel. Supplementa et Corrigenda, 1852.



68 BIBLIOGRAPHY OF BRACHIOPODA.

1881 Hertwig, — . Die Colonitheorie. Versuch einer Erklarung des mittleren Keim-
blattes. Jen. Zeitschr. Med. ISlat.

1861 Heymann, H. Ueber Varietaten des Spirifer Vemeuilii (Lonsdalii). Verh. nat.

Ver. preuss. Bheinl., Bd. xviii, pp. 83, 84.

1866 Hicks. H. Report on further Researches in the Lingula-Flags of South Wales,
with some Notes on the Sections and Fossils by J. W. Salter. Rep. Brit.

Assoc, for 1865, pp. 281—286.

1869 On some recent Discoveries of Fossils in the Cambrian Rocks. Ibid.

for 1868, Sections, pp. 68, 69.

1870 Notes on the Discovery of some Fossil Plants in the Cambrian (Upper
Longmynd) Rocks, near St. David's. Ibid, for 1869, Sections, p. 90.

1872 On some Undescribed Fossils from the Menevian group. Quart. Journ. Geol.

Soc, vol. xxviii, pp. 173— 183, pis. v—vii.

1873 On the Tremadoc Rocks of the Neighbourhood of St. David's, South
Wales, and their Fossil Contents. Ibid., vol. xxix, p. 39—52, pis. iii— v

;

Bep. Brit. Assoc, for 1872, Sections, p. 107.

1874 On the Arenig and Llandeilo Rocks of St. David's. Ibid, for 1873, Sections,

p. 82.

1875 On the Succession of the Ancient Rocks in the Vicinity of St. David's,

Pembrokeshire, with special reference to those of the Arenig and Llandeilo

Groups and their Fossil Contents. Quart. Journ. Geol. Soc, vol. xxxi, pp. 167—195, pis. viii—xi.

1882 The Classification of the Eozoic and Lower Palaeozoic Rocks of the British

Isles.

1867 Hicks, H., and J. W. Salter. Second Report on the "Menevian Group," and
the other Formations at St. David's, Pembrokeshire. Bep. Brit. Assoc, for

1866, pp. 182—186.

Hicks, H., see Harkness, R. ; Marr, J. E. ; and Salter, J. W.

1867 Hidalgo, J. G. Catalogue des Mollusques testaces marins des cotes de 1'Espagne

et des lies Baleares. Journ. Conchyl., t. xv, pp. 115—175, 258—290, 357

—

426, pi.

1871 Molluschi marini de Espana, Portugal y las Baleares.

1882 Hilber, V. Neue und wenig-bekannte Conchylien aus dem Ostgalizischen Miocan.

Abh. k.-k. geol. Beicks., Bd. vii.

Hildreth, S. P., see Morton, S. G.

Hinde, G. J., see Nicholson, H. A.

1844 Hinds, R. B. Zoology of the Voyage of H.M.S. " Sulphur" under the command
of Captain Sir E. Belcher during the years 1836—42, Mollusca. 4to. London.

1802 Hisinger, W. von. Minerographiske anmarkningar ofverOland. K. Svenska Vet.

Akad. Handl., Bd. xxiii, pp. 183—190.



BIBLIOGRAPHY OF BRACIIIOPOPA. 69

1M)4 IIisinckr, W. von. Minerographiskc anmarkningar ofver Flotserna i Rattvik och

nargriinsandc Socknar i Dalarnc. 3id.,Bd. xxv, pp. Ill—161.

1819, '31, '37, '40 Anteckningar i Physik och Geognosie under resor uti Sverige

och Norrige.

1825 Underrattelse om Lager af petrificatforande Kalkstcn pa Humlcniis i Calmar

Lan. K. Svenska Vet. Akad. Handl., pp. 180—187.

1820 Gottland, geognostisk beskrifning. Ibid., pp. 311—337; Arch. Berg.,

Bd. xvi, pp. 30—50.

1829 Esquisse d'un Tableau des Petrifications de la Suede. 8vo. Stockholm.

Ed. ii, 1*31.

1837-41 Lethaea Svecica sen Petrificata Sveciae, Iconibus et characteribus illus-

trata. 4to. Stockholm.

1853 Hitchcock, E., G. C. Shumard, B. F. Shumard, R. B. Marcy, S. F. Baird, C.

Girard, C. B. Adams, J. Torrey, and W. W. Turner. Natural History of

the Red River of Louisiana. Pp. xiv, 286 ; 66 pis., 2 maps. 8vo. Washington.

1822 Hoeningshaus, F. W. Abbildung einer Varietat der Crania personata. Oken,lsis,

p. 108.

1828 Note sur un Productus singulier de Vise, Ratingen, &c. 4to. Cre/eld. [See

also Bull. Sci Nat., t. xiii, pp. 430, 431.]

— Beitrag zur Monographie der Gattung Crania. 4to. Cre/eld.

1827 Hokven, J. van der. Handbuch der Zoologie. Ed. ii, 1835; Ed. iii, 1850;
English by Rev. W. Clark, 1856-58.

Hofmann, — . Der Nordliche Ural und das Kusten Gebirge Pal Choi. [Part by

A. de Keyserling.]

1867 Hohenegger, L., and C. Fallaux. Geognostische Karte des ehemaligen Gebietes

von Krakau mit dem siidlichen angrenzenden Theile von Galizien. Denkschr.

k. Ak. Wiss. Wien, Bd. xxvi, Abth. 2, pp. 231—260.

1830 Holl, F. Handbuch der Petrefactenkunde, mit einer Einleitung uber die Vorwelt

der organischen Wesen auf der Erde, von Ludwig Chodlant. 12mo. Dresden.

1863 Holl, H. B. On the Correlation of the several Sub-divisions of the Inferior

Oolite in the Middle and South of England. Quart. Journ. Geol. Soc, vol. xix,

pp. 306—317.

1864 On the Metaniorphic Rocks of the Malvern Hills. Bep. Brit. Assoc, for

1863, Sections, pp. 71—73.

1865 On the Geological Structure of the Malvern Hills and adjacent District.

Quart. Journ. Geol. Soc, vol. xxi, pp. 72—102, pi.

1868 On the older rocks of South Devon and East Cornwall. Quart. Journ. Geol.

Soc, vol. xxiv, pp. 400—454.

1881 Hollande, — . Lemenc et le Nivolet, au nord de Chambery (Savoie). Bull. Soc
Geol. France, ser. 3, t. vii, pp. 678—686.



70 BIBLIOGRAPHY OF BRACHIOPODA.

1882 Holzapfel, — . Die Goniatiten-Kalke von Adorf in Waldeck. Palaeontographica,

Bd. xxviii, Lf. 6, pp. 38 ; 6 pis.

1840 Hombres-Firmas, L. A. d\ Observations sur la Terebratula diphya. Mem. Ac.

Gard.

1842 Sur deux Terebratules nouvelles (T. contracta, T. contracta-triplicata). Bull.

Soc. Geol. France, t. xii, pp. 262, 263.

— Description de deux Terebratules des Cevennes. Mem. Soc. Linn. Norm.,
t. vii, pp. 95—97.

1846 Ueber Terebratula diphya. N. Jahrb., p. 117.

1847 Notes sur Fressac (Gard) et description de deux anciennes Terebratules

inedites (T. minima et T. Leopoldina, nobis). Compt. Rend., t. xxiv, pp. 586

—

588.

— Description de la Terebratula alesiensis. Ibid., pp. 836, 837.

1855 Hombres-Firmas, L. A. d'. Note sur la Terebratula diphya. Bull. Soc. Geol.

France, ser. 2, t. xii, pp. 685—688 ; Ann. Soc. Agric. Lyon, t. vii, pp. xxiii

—xxv.

HOMERSHAM, C, See JUDD, J. W.

1864 Honeyman, D. On the Geology of Arisaig, Nova Scotia. Quart. Journ. Geol. Soc,

vol. xx, pp. 333—345.

1880 Hopkinson, J. On the Recent Discovery of Silurian Rocks in Hertfordshire and

their Relation to the Waterbearing Strata of the London Basin. Trans. Watford
Nat. Hist. Soc, vol. ii, pt. 7, pp. 241—248, pi. ii.

1745 Hoppe, T. C. Kurze Beschreibung versteinerter Gryphitem

Horne, J., see Geikie, A.

1846 Horner, L. Anniversary Address of the President. Quart. Journ. Geol. Soc,

vol. ii, pp. 145—221.

1861 Howell, H. H., and A. Geikie. The Geology of the Neighbourhood of Edin-

burgh. With appendix and lists of fossils by J. W. Salter. Sheet 32 Scotland.

Geological Survey Memoir. Pp.151. 8vo. Edinburgh.

1866 Howell, H. H., A. Geikie, and J. Young. Memoirs of the Geological Survey of

Scotland. The Geology of East Lothian, including parts of the Counties of

Edinburgh and Berwick. Maps 33, 34 and 41. Appendix on the Fossils by J. W.
Salter. Pp. 77. 8vo. Edinburgh^

1848 Howse, R. A Catalogue of the Fossils of the Permian System of the Counties of

Northumberland and Durham. Trans. Tyneside Nat. Club, vol. i, pp. 219—264.

1857 Notes on the Permian System of the Counties of Durham and Northumber-

land, being a supplement to the Catalogue of Fossils of the Permian system of

those counties. Ibid., vol. iii, pp. 235—285.

Huddesford, G., see Lister, M.



BIBLIOGRAPHY OF BRACHIOPODA. 71

1874-5-8 Hudleston, W. II. The Yorkshire Oolites. Proc. Geol. Assoc, vol. iii,

No. 7, pp. 283—333; vol. iv, No, 6, pp. 353—410, pi. iv ; vol, v, No. 8,

pp. 407—494, pis. iii—vi.

1883 Notes on a Collection of Fossils and of Rock Specimens from West Australia,

north of the Gascoyne River. Quart. Journ. Geol. Soc, vol. xxxix, pp. 582—595.

pi. xxiii.

1877 Hudleston, W. H., and J. F. Walker. On the Distribution of the Brachiopoda

in the Oolitic Strata of Yorkshire. Ann. Rep. Yorksh. Phil. Soc. for 1870,

pp. 7—12.

Hudleston, W. H., see Blake, J. F.

1771 Hupsch, J. G. C. A. von. Nouvelles decouvertes de quelques testaces petrifies

rares et inconnus
;
pour servir a l'histoire naturelle de la Basse Allemagne. 8vo.

Cologne, Frankfort, and Leipzig.

1781 Naturgeschichte des Niederdeutschlands. 4to. Nuremberg.

Hugard, — , see Lyell, C.

1867 Hughes, T. McK. On the Break between the Upper and Lower Silurian Rocks

of the Lake District as seen between Kirkby Lonsdale and Malham near Settle.

Geol. Mag., vol. iv, pp. 346—356.

1877 On the Silurian Grits of Corwen, North Wales. Quart. Journ. Geol. Soc.,

vol. xxxiii, pp. 207—212.

1879 On the Silurian Rocks of the Valley of the Clwyd. Ibid., vol. xxxv,

pp. 694—698.

— On the relation of the appearance and duration of the various forms of life

upon the Earth to the breaks in the continuity of the Sedimentary Strata. Proc.

Camb. Phil. Soc, vol. iii, pi. vi, pp. 247—258, pi. vi.

1880-82 On the Geology of Anglesey. Quart. Journ. Geol. Soc, vol. xxxvi,

pp. 237—240; vol. xxxviii, pp. 16—28.

Hughes, T. McK., see Whitaker, W.

1857 Hull, Edward. The Geology of the Country around Cheltenham. Sheet 44 of

the Geological Survey. Pp. 98 ; 2 pis. 8vo. London.

1859 The Geology of the Country around Woodstock, Oxfordshire. Sheet No. 45
S.W. Pp. 30. 8vo. London.

1861 On the Blenheim Iron-ore; and the Thickness of the Formations below the

Great Oolite at Stonesfield, Oxfordshire. Pep. Brit. Assoc, for 1860, Sections,

pp. 81—83.

— The Coalfields of Great Britain, their History, Structure, and Duration.
With Notices of the Coalfields of other Parts of the World. 8vo. London.

Ed. ii, 1861 ; ed. iii, 1872; ed. iv, 1880.



72 BIBLIOGRAPHY OF BRACHIOPODA.

1876 Hull, Edward. Explanatory Memoir to accompany Sheets 21, 28, and 29 of the

Maps of the Geological Survey of Ireland, including the country around Antrim,

Larne and Carrickfergus. With Palaeontological Notes by W. H. Baily. Pp. 54,

pi. 8vo. Dublin.

1877 On the Upper Limit of the essentially Marine Beds of the Carboniferous

Group of the British Isles and adjoining Continental Districts; with Suggestions

for a fresh Classification of the Carboniferous Series. Quart. Journ. Geol. Soc,

vol. xxxiii, pp. 613—651.

1878 The Physical Geology and Geography of Ireland. Pp. xvi, 291 ; 2 maps.

8vo. London.

1879 On the Geological Age of the Rocks forming the Southern Highlands of

Ireland, generally known as " The Dingle Beds " and " Glengariff Grits and

Slates " (Jukes). Quart. Journ. Geol. Soc, vol. xxxv, pp. 699—723.

1880 On the Geological Relations of the Rocks of the South of Ireland to those of

North Devon and other British and Continental Districts. Ibid., vol. xxxvi,

pp. 255—276. Proc. Dublin Soc. n.s., vol. i, pp. 135—180.

1880 Explanatory Memoir to accompany Sheet 120 of the Maps of the

Geological Survey of Ireland, illustrating parts of the Counties Kildare,

Wicklow, and Dublin. Pp. 18. 8vo. Dublin.

1881 Explanatory Memoir to accompany Sheets 60, 61, and part of 71 of the

Maps of the Geological Survey of Ireland, including the Country around

Newry, Rathfryland and Rostrevor, in the County of Down ; and the Mourne
Mountains. Pp. 57. 8vo. Dublin.

1871 Hull, Edward, and R. J. Cruise. Explanatory Memoir to accompany Sheets 91

and 92 of the Maps of the Geological Survey of Ireland, illustrating parts of

the Counties of Meath, Louth, and Dublin. With Palaeontological Notes by

W. H. Baily. Pp. 46. 8vo. Dublin.

1866 Hull, E., and A. H. Green. The Geology of the country around Stockport,

Macclesfield, Congleton and Leek. Sheets 81 N.W. and 81 S.W. List of

Fossils revised by R. Etheridge. Geological Survey Memoir. Pp. 102. 8vo.

London.

1871 Hull, Edward, and W. B. Leonard. Explanatory Memoir to accompany Sheets

81 and 82 of the Maps of the Geological Survey of Ireland, illustrating portions

of the Counties of Louth, Meath, and Monaghan. With Palaeontological Notes

by W. H. Baily. Pp. 36. 8vo. Dublin.

— Hull, Edward, J. L. Warren, and W. B. Lkonard. Explanatory Memoir to

accompany Sheet 36 of the Maps of the Geological Survey of Ireland, including

the country around Belfast, Lisburn, and Moira. With Palaeontological Notes

by W. H. Baily. Pp. 40. 8vo. Dublin.

Hull, E. See Jukes, J. B. ; and Wilkinson, S. B.

Humbert, — . See Woodward, S.P.

1770 Humphrey, G., and E. M. da Costa. Natural History of Shells. 4to.



BIBLIOGRAPHY OF BRA.CHIOPODA. 73

184") Humphreys, J. D. Contributions towards the fauna and Flora of the County of

Cork.

Hunt, T. S., see W. E. Logan.

1875 Huntkr, J. R. S. The Palaeontology of the Carboniferous Strata of the West of

Scotland, pt. 2. Pp. 107. 8vo. Carluke.

1837 Hunter, L. Remarks on a Section of the Upper Lias and Marlstone of Yorkshire,

showing the limited vertical range of the species of Ammonites and other

Testacea, with their value as Geological Tests. Trans. Geo/. Soc., ser. 2,

vol. v, p. 215—222.

1873 Hutton, F. W. Catalogue of the Tertiary Mollusca and Echinodennata of New
Zealand in the Collection of the Colonial Museum. Pp. 48. 8vo. Wellington.

Catalogue of the Marine Mollusca of New Zealand, with diagnoses of the

Species. Pp. 11 G, pi. 8vo. Wellington. Errata et addenda, pp. 3. 1874.

Synopsis of the Younger Formations of New Zealand. Quart. Journ. Geol.

Soc., vol. xxix, pp. 372—379.

1878 Revision des Coquilles de la Nouvelle-Zelande et des lies Chatham. Journ.

ConchyL, ser. 3, t. xviii, pp. 5—57.

1854 Huxley, T. H. Contributions to the Anatomy of the Brachiopoda. Proc. Roy.

Soc., vol. vii, pp. 106—117, 241, 242.

1856-64 Lectures on Natural History, &c, at the Royal College of Surgeons, &c.

Medical Times.

1864 Lectures on the Elements of Comparative Anatomy. On the Classification

of Animals and on the Vertebrate Skull. 8vo. London. French by Dr. G.

Darin, prefaced by Prof. A. Girard, 12mo. Paris, 1877.

1869 An Introduction to the Classification of Animals. 8vo. London.

1874-5 Notes on the Invertebrata. A Course of Lectures delivered in the Univer-

sity of Edinburgh. Medical Times.

1877 A Manual of the Anatomy of Invertebrated Animals. 8vo. London.

1865 Huxley, T. H., and R. Etheridge. A Catalogue of Fossils as arranged in the

Cases of the Museum of Practical Geology. 8vo. London.

Huxley, T. H., see Egerton, P. M. de G.

1858-60 Hyndman, G. C. Reports of the Belfast Dredging Committee. Rep. Brit.

Assoc, for 1857, pp. 220—237; for 1858, pp. 282—293; for 1859, pp.
116—119.

1847 Ibbetson, L. L. B. On Three Sections of the Oolitic Formations on the Great

Western Railway at the West End of Sapperton Tunnel. Rep. Brit. Assoc, for

1846, Sections, p. 61.

1845 Ibbetson, L. L. B., and E. Forbes. On the Section between Blackgang Chine and
Atherfield Point. Quart. Journ. Geol. Soc, vol. i, pp. 190—197.

10



74 BIBLIOGRAPHY OF BRACHIOPODA.

1848 Ibbetson, L. L. B., and J. Morris. Notice of the Geology of the Neigh-

bourhood of Stamford and Peterborough. Rep. Brit. Assoc, for 1847, Sections,

p. 127.

Ibbetson, L. L. B., see Forbes, E.

1855 Isbister, A. K. On the Geology of the Hudson's Bay Territories and of portions

of the Arctic and North-Western Regions of America ; with a Coloured Geo-

logical Map. Quart. Journ. Geol. Soc, vol. xi, pp. 497—520, pi. xiv.

1861 Ives, J. C. Report upon the Colorado River of the West, explored in 1857-58.

[Fossils by J. C. Newberry.] Pp. 131, 14, 154, 30, 6, 32; 34 pis. 4to.

Washington.

1869-70 Jaccoud, A. Jura Vaudois et Neuchatelois, [and] Supplement. Mat. Carte

Geol. Suisse, t. vi, vii.

Jack, R. L., see Etheridge, R., jun.

1874 James, U. P. Descriptions of New Species of Brachiopoda from the Lower Silurian

Rocks—Cincinnati Group. Cincinn. Quart. Journ. Sci., vol. i, pp. 19—22.

— Description of one New Species of Leptana and two Species of Cyclonema

from the Lower Silurian Rocks—Cincinnati Group. Ibid., pp. 151—154.

— Descriptions of New Species of Fossils from the Lower Silurian Formation

—Cincinnati Group. Ibid., pp. 239—242.

Descriptions of New Species of Brachiopoda from the Lower Silurian For-

mation—Cincinnati Group. Ibid., pp. 333—335.

1875 Catalogue of Lower Silurian Fossils of the Cincinnati Group, found at

Cincinnati and Vicinity. Ed. ii. With descriptions of some new Species of Corals

and Polyzoa. Pp. 8. 8vo. Cincinnati.

1878-9 Descriptions of Newly-Discovered Species of Fossils from the Lower
Silurian Formation—Cincinnati Group. Palaeontologist, Nos. 1, 3, 4, pp.

1—8.

1881 Contributions to Palaeontology. Fossils of the Lower Silurian Formation of

Ohio, Indiana, and Kentucky. Ibid., Nos.

1883 Descriptions of Fossils from the Cincinnati Group. Pp. 4, pi. 8vo.

Cincinnati.

1830 Jameson, — , Leslie, and H. Murray. Narrative of Discovery and Adventures in

the Polar Seas and Regions. 8vo. Edinburgh.

Jameson, — , see Richardson, J.

1879 Jameson, H. W. Beekite from the Punjaub. Geol. Mag., dec. ii, vol. vi, pp.
284—286.

1839 Jeffreys, J. G. [Dredging at Oban.] Mai. Conch. Mag.. No. 2.

1856 On the Marine Testacea of the Piedmontese Coast. Ann. Nat. Hist., ser. 2,

vol. xvii, pp. 271, 272 ; and in Italian, with notes and list for Gulf of Spezia,

by G. Capellini. Genoa, 1860.

1859 Gleanings in British Conchology. Ann. Nat. Hist., ser. 3, vol. iii, pp. 30—43,

106—120.



BIBLIOGRAPHY OF BRACIIIOPODA. 75

1861 Jeffreys, J. G. Report of Deep-sea Dredgings in Zetland, with a Notice of several

Species of Mollusca new to Science or to the British Isles. Ibid., vol. viii, pp.
297—299. Rep. Brit. Assoc, for 1801, Sections, pp. 178—181 [1882].

1862-9 British Conchology ; or, an account of the Mollusca which now inhabit the

British Isles and the surrounding Seas. 5 vols., 8vo. London.

1864 Report of Committee appointed for Exploring the Coasts of Shetland by
means of the Dredge. Rep. Brit. Assoc, for 1863, pp. 70—81.

— The Upper-Tertiary Fossils at Uddevalla, Sweden. Ibid., Sections, pp.
73—79.

— Report on Dredging among the Channel Isles. Ibid, for 1864, pp. 1—3.

— Further Report on Shetland Dredgings. Ibid., pp. 327—342.

Notice of the Occurrence of certain Fossil Shells in the Sea-bed adjoining

the Channel Islands. Ibid., Sections, pp. 62, 63.

1867 Report on the Dredgings among the Hebrides. Ibid, for 1865, pp. 186

—

193; Ann. Nat. Hist., ser. 3, vol. xviii, pp. 387—397; GeoL Mag., vol. iv,

pp. 32—34.

1868 Fourth Report on Dredgings among the Shetland Isles. Rep. Brit. Assoc, for

1867, pp. 431—437.

1869 Last Report on Dredgings among the Shetland Isles. Ibid, for 1868, pp.
232—247.

— The Deep-sea Dredgings. Explorations on H.M.S. "Porcupine." Nature,

vol. i, p. 135.

1870 Norwegian Mollusca. Ann. Nat. Hist., ser. 4, vol. v, pp. 438—448.

— Mediterranean Mollusca. Ibid., vol. vi, pp. 65—86, 457, 458.

1871 Remarks on Newer-Tertiary Fossils in Sicily and Calabria. Rep. Brit. Assoc.

for 1870, Sections, pp. 76, 77.

1872 Report on the Mollusca of Europe compared with those of Eastern North-
America. Nature, vol. x, pp. 237—247; Rep. Brit. Assoc, for 1872, pp.
302—311 [1873].

— Waldheimia septiyera and Terebratella septata identical. Canad. Nat., vol. vi,

p. 368.

1874 On some Species of Japanese Marine Shells. lourn. Linn. Soc, vol. xii.

— Some Remarks on the Mollusca of the Mediterranean. Rep. Brit. Assoc, for

1873, Sections, pp. 111—116.

1875 Note on the so-called Crag of Bridlington. Ibid, for 1874, Sections, pp.
83—87.

1876 Preliminary Report on the Biological Results of the Cruise of H.M.S.
" Valorous" to St.-David's Strait in 1875. Proc. Roy. Soc., vol. xxv, p. 163.

— On some new and remarkable North-Atlantic Brachiopoda. Ann. Nat. Hist.,

ser. 4, vol. xviii, pp. 250—253.



76 BIBLIOGRAPHY OF BRACHIOPODA.

1876 Jeffreys, J. G. Preliminary Report of the Biological Results of a Cruise in

H.M.S. "Valorous" to Davis Straits in 1875. Proc. Boy. Soc, vol. xxv,

pp. 177—237.

New and Peculiar Mollusca .... procured in the " Valorous " Expedition.

Ann. Nat. Hist., ser. 4, vol. xviii, pp. 424—436, 490—499.

1878 Address to the Biological Section. Rep. Brit. Assoc, for 1877, pp. 79— 87.

1878-79-81 On the Mollusca procured during the " Lightning " and " Porcupine
"

Expeditions, 1868-70. Parti. Proc. Zool. Soc, 1878, pp. 393—416, pis. xxii,

xxiii ; Part II, Ibid., 1879, pp. 553—588, pis. xlv, xlvi ; Part III, Ibid., 1881

.

1880 The French Deep-sea Exploration in the Bay of Biscay. Rep. Brit. Assoc.

for 1880, pp. 378—390.

— Further Remarks on the Mollusca of the Mediterranean. Ibid., pp. 601, 602.

Note on Argiope capsula, and additional list of Deep-sea Mollusca of the

Bay of Biscay. Ann. Nat. Hist., ser. 5, vol. viii.

1882 — Note on the Mollusca procured by the Italian Exploration of the Mediterranean

in 1881. Ibid., ser. 5, vol. x.

1884 — Notes on Brocchi's Collection of Subapennine Shells. Quart. Journ. Geol. Soc,

vol. xl, pp. 28—34.

Jeffreys, J. G., see Carpenter, W. B. ; and Fielden, H. W.

1878 Jennings, J. H. On the Origin of a Quartzite Boulder from the Bunter Con-

glomerate, Nottingham. Geol. Mag., dec. ii, vol. v, p. 239.

1835 Jenyns, L. Report on the Recent Progress and Present State of Zoology. Rep.

Brit. Assoc, for 1834, pp. 143—251.

1856 Jeremejen, P. Geognostische Beobachtungen an den Ufern des Wolchow. Verh.

k. russ. Min. Ges., pp. 63—84.

1850 Johnston, G. An Introduction to Conchology. London.

1874 Johnstrup, F. Ofversigt over de palaozoiske Dannelser pa Bornholm. XI Skand.

Nat. For/iandL, pp. 10.

Jolivet, —, see Brooks, W. K.

1858 Jonks, J. On Rhynckonella acuta and its affinities. Geologist, vol. i, pp. 313—318 ;

Proc. Coltesw. Nat. Club, vol. ii, Appendix, p. 1 [I860].

1872 Jones, T. Rupert. Notes on some Fossils from the Devonian Rocks of the Witzen-

burg Flats, Cape Colony. Quart. Journ. Geol. Soc, vol. xxviii, pp. 28—31.

Jones, T. Rupert, see Dixon, F. ; and Suess, E.

1841 Jones, T. Rymer. A General Outline of the Organisation of the Animal Kingdom
and Manual of Comparative Anatomy. 8vo. London. Ed. ii, 1855.

Jourdy, see Terquem, O.



BIBLIOGRAPHY OF BRACIIIOPODA. 77

1867 Juno, J. W. On the Strata which form the Base of the Lincolnshire Wolds. Quart.

Jbttm. Geol. Soc, vol. xxiii, pp. 227—251.

18G1 On the Speeton Clay. Ibid., vol. xxiv, pp. 218—250.

1S70 Additional Observations on the Neocomian Strata of Yorkshire and Lincoln-

shire, with Notes on their Relations to the Beds of the same Age throughout

Northern Europe. Ibid., vol. xxvi, pp. 32G—348, pi. xxiii.

1873 The Secondary Rocks of Scotland. With a note on some Brachiopoda by T.

Davidson. Ibid, vol. xxix, pp. 97—197, pis. vii, viii.

1875 The Geology of Rutland and the Parts of Lincoln, Leicester, Northampton,

Huntingdon, and Cambridge, included in Sheet G4 of the one-inch Map of the

Geological Survey ; with an Introductory Essay on the Classification and

Correlation of the Jurassic Rocks of the Midland District of England.

Appendix, with Tables of Fossils, by R. Etheridgk. Pp. xv, 320; 11 pis.

Geological Survey Memoir. 8vo. London.

1878 The Secondary Rocks of Scotland. Third Paper. The Strata of the Western

Coast and Islands. Quart. Journ. Geol. Soc., vol. xxxiv, pp. 060—743,

pi. xxxi.

1884 On the Nature and Relations of the Jurassic Deposits which underlie

London. With an Introductory Note on a Deep Boring at Richmond, Surrey,

by C. Homersham. Ibid., vol. xl, pp. 724— 764, pi. xxxiii.

1847 Jukks, J. B. Notes on the Palaeozoic Formations of New South Wales and Van
Diemen's Land. Quart. Journ. Geol. Soc, vol. iii, pp. 241—249.

1853 On the Occurrence of Caradoc Sandstone at Great Barr, South Stafford-

shire. Ibid., vol. ix, pp. 179—181.

1857 The Student's Manual of Geology. 12mo. Edinburgh. Ed. ii, 1862. Ed. iii,

by A. Geikie. Pp. xx, 778. 8vo. Edinburgh. 1872.

1861 Explanation to accompany Sheets 147 and 157 of the Maps of the

Geological Survey of Ireland, illustrating parts of the Counties of Kilkenny,

Carlow, and Wexford. With Palaeontological Notes by W. H. Baily. Pp. 59.

8vo. Dublin.

1863 The School Manual of Geology. 8vo. Edinburgh. Ed. ii, by A. J. Jukes-
Browne, 1873.

1864 Explanation of Sheets 187, 195, and 196 of the Maps and Part of Sheet 5

of the Sections of the Geological Survey of Ireland, illustrating part of the

County of Cork. With Palaeontological Notes by W. H. Baily. Pp. 65. 8vo.

Dublin.

— Explanation to accompany Sheet 192 and part of Sheet 199 of the Maps of

the Geological Survey of Ireland, illustrating parts of the Counties of Cork and
Kenny. With Palaeontological Notes by W. H. Baily. Pp. 51. 8vo. Dublin.

1866 On the Carboniferous Slates (or Devonian Rocks) and the Old Red Sand-

stone of South Ireland and North Devon. Quart. Journ. Geol. Soc, vol. xxii,

pp. 320—371.



78 BIBLIOGRAPHY OF BRACHIOPODA.

1867 Jukes, J. B. Notes for a Comparison between the Rocks of the South-West of Ireland

and those of North Devon and Rhenish Prussia. Journ. Boy. Geol. Soc. Ireland,

vol. i, pp. 103—108.

— Further Notes on the Classification of the Rocks of North Devon. Ibid.,

pp. 138—143.

Additional Notes on the Grouping of the Rocks of North Devon and West
Somerset. 8vo. Dublin.

1858 Jukes, J. B., and G. V. Du-Noyer. On the Geological Structure of the Dingle

Promontory. Bep. Brit. Assoc, for 1857, Sections, pp. 70—73.

Data and Descriptions to accompany Quarter Sheet 35 N.E. of the

Maps of the Geological Survey of Ireland. [Notes by W. H. Baily, J.

O'Kelly, A. B. Wynne, and W. L. Willson.] Pp. 18. 8vo. Dublin.

Data and Descriptions to accompany Quarter Sheet 46 N.W. of the

Maps of the Geological Survey of Ireland. Pp. 24. 8vo. Dublin.

1861 Explanations to accompany Sheets 102 and 112 of the Maps of the

Geological Survey of Ireland, illustrating parts of the Counties of Dublin and
Meath. [Notes by W. H. Baily.] Pp. 70. 8vo. Dublin.

1863 Explanations to accompany Sheets 160, 161, 171, and part of 172, and
of the Engraved Section, No. 15, of the Geological Survey of Ireland, illustrating

part of the County of Kerry. Pp. 57. 8vo. Dublin.

1869 Explanations to accompany Sheets 121 and 130 of the Maps of the

Geological Survey of Ireland, illustrating a portion of the Counties of Wicklow
and Dublin. [With Pakeontological Notes by W. H. Baily.] Pp. 49. 8vo.

Dublin.

1859 [Jukes, J. B., and F. J. Foot.] Explanations to accompany Sheet 162 of the Maps
of the Geological Survey of Ireland, illustrating part of the County of Kerry.

[Notes by W. H. Baily.] Pp. 16. 8vo. Dublin.

1860 [Jukes, J. F., and F. J. Foot.] Explanations to accompany Sheets 131 and 132 of

the Maps of the Geological Survey of Ireland, illustrating parts of the County
of Clare. [Notes by W. H. Baily.] Pp. 21. 8vo. Dublin.

1848 Jukes, J. B., and A. R. C. Selwyn. Sketch of the Structure of the country

extending from Cader Idris to Moel Siabod. Quart. Journ. Geol. Soc., vol. iv,

pp. 300—302.

1860 [Jukes, J. B., A. Wyley, G. H. Kinahan, and J. O'Kelly.] Explanations to

accompany Sheets 197 and 198, and the South-East part of 191 of the Maps
of the Geological Survey of Ireland, illustrating part of the Counties of Cork
and Kerry. [With Palaeontological Notes by W. H. Baily.] Pp. 32. 8vo.

Dublin.

— Jukes, J. B., and A. B. Wynne. Explanations to accompany Sheet 135 of the Maps
of the Geological Survey of Ireland, illustrating parts of the Counties of Tippe-

rary and of King's and Queen's Counties. Pp. 32. 8vo. Dublin.

— Explanations to accompany Sheet 145 of the Maps of the Geological

Survey of Ireland, illustrating part of the County of Tipperary. Pp. 35. 8vo.

Dublin.



BIBLIOGRAPHY OF BRACHIOBODA. 79

1875 Jukes-Browne, A. J. On the Relation of the Cambridge Gault and Greensand.

Quart. Journ. Geol. Soc, vol. xxxi, pp. 215—316, pis. xiv, xv.

1877 Supplementary Notes on the Fauna of the Cambridge Greensand. Ibid.,

vol. xxxiii, pp. 485—504, pi. xxi.

1880-81 The Subdivisions of the Chalk. Geol. Mag., dec. ii, vol. vii, p. 248, and

Proc. Norwich Geol. Soc., vol. i, pt. v, pp. 113—125 [1881].

Jukes-Browne, A. J., see Jukes, J. B. ; Penning, W. H. ; and Sollas, W. J.

1874 Julikn, Sur une faune carbonifere marine decouverte aux environs de l'Ardoi-

siere dans la vallee de Sichon (Forez). Compt. Bend.,t. lxxviii, pp. 74—77.

1878 Junghann, Otto. Neuere Untersuchungen uber die geologischen Verhaltnisse

der Grafin Lauragrube im Konigshuttener Sattel in Ober-Schlesien. Verh.

k. k. Geol. Reichs., pp. 377—379.

1848 Kaiser, F. Geologische Beobachtungen in der Umgegend von Triest. Ber. Mitth.

Freund. Nat. Wien, Bd. v, pp. 267—281.

1855 Kade, G. Uebersicht der verstcinerungfiihrenden Diluvialgeschiebe aus der Um-
gegend von Meseritz. Arch. Ver. Freund. Nat. Mecklenb., Bd ix, pp. 80—94.

1867 Kaufmann, F. J. Der Pilatus. [Fossils by Bachmann.] Mat. Carte Geol.

Suisse, t. v.

1872 Rigi und Molassegebiet der Mittelschweiz. Ibid., t. xi.

1871 Kayser, E. Notiz uber Bhynchonella pugnus mit Farbenspuren aus dem Bifler

Kalk. Zeitschr. deutsch. geol. Ges., Bd. xxiii, pp. 257—265.

Die Brachiopoden des Mittel- und Ober-Devon der Eifel. Ibid., p. 491—647.

Zeitschr. Gesammt. Nat., Folg. 2, Bd. iv, pp. 487—489.

1872-73 Studien aus dem Gebiete des rheinischen Devon. Zeitschr. deutsch. geol.

Ges., Bd. xxiv, pp. 653—690 ; Bd. xxv, pp. 602—674.

1872 Neue Fossilien aus dem rheinischen Devon. Ibid., Bd. xxiv, pp. 691—700.

1876 Ueber primordiale und untersilurische Fossilien aus der Argentinischen

Republik. Palaontographica, Supplbd. hi, Lief. 2, pp. 1—38, pis. 1—5.

1878 Die Fauna der altesten Devon-Ablagerungen des Harzes. Abh. geol. Special-

karte Preuss., Bd. ii, H. 4, pp. xxiv, 296 ; atlas of 36 pis. fol.

1881 Ueber einige neue devonische Brachiopoden. Zeitschr. deutsch. geol. Ges.,

Bd. xxxiii, p. 331.

1883 Beschreibung einiger neuen Goniatiten und Brachiopoden aus dem rheinischen

Devon. Ibid., Bd. xxxv, p. 306.

Neue Beitrage zur Kenntniss der Fauna des rheinischen Taunusquarzites.

Jahrb. kon. preuss. geol. Landesanst.

— Cambrische Brachiopoden von Liantung. 4to. Berlin.

1884 Die Orthocerasschiefer zwischen Baldwinstein und Laurenburg an derLahn.
Jahrb. k. preuss. geol. Landesanst.



80 BIBLIOGRAPHY OF BRACHIOPODA.

Kayser, E., see Richthofen, F. von ; and Romer, C. F.

1865 Keene, W. On the Coal-measures of New South Wales, with Spiri/er, Glossopteris,

and Lepidodendron. Hep. Brit. Assoc, for 1864, Sections, p. 58; Quart. Journ.

Geol. Soc, vol. xxi, pp. 137—141.

1882 Keeping, H. On some Sections of Lincolnshire Neocomian. Quart. Journ. Geol.

Soc, vol. xxxviii, pp. 239—244.

1875 Keeping, W. On the Occurrence of Neocomian Sands at Brickhill, Bedfordshire.

Geol. Mag., dec. ii, vol. ii, pp. 372—375.

1880 On the Included Pebbles of the Upper Neocomian Sands of the South-East of

England, especially those of the Upware and Potton Pebble-beds. Ibid., vol.

vii, pp. 414—421 ; Proc. Camb. Phil. Soc.

1881 The Geology of Central Wales, with Appendix on some new species of

Cladophora by C. Lapworth. Pp. 37. 2 pis., 8vo. London.

1883 The Fossils and Palaeontological Affinities of the Neocomian Deposits of

Upware and Brickhill. Sedgwick Prize Essay. Pp. xi, 167, 8vo. Cambridge.

1883 Keeping, W., and C. S. Middlemiss. On some new Railway Sections and other

Rock Exposures in the District of Cave, Yorkshire. Geol. Mag., dec. ii, vol. x,

pp. 215—221.

1855 Kelly, J. On Localities of Fossils of the Carboniferous Limestone of Ireland.

Journ. Geol. Soc, Dublin, vol. vii, pp. 1—62.

1858 On the Graywacke Rocks of Ireland compared with those of England. Ibid.,

vol. viii, pp. 251—314. Nat. Hist. Rev., vol. vii, pp. 272—297, 445—502.

1859 On the Carboniferous Rocks of Ireland, and chiefly the Yellow Sandstone and its

relations with the Coal-measures and other groups. Atlantis, vol. ii, pp. 221

—

276.

1864 Some Remarks on the Doctrine of Characteristic Fossils. Journ. R. Geol. Soc-

Ireland, vol. i, pp. 34—49.

1879 Kent, A. U. The Finding Terebratula Morierei at Bradford Abbas. Proc Dorset

Field Club, vol. iii, p. 39.

Kerr, W. C, see Conrad, T. A.

1865 Ketley, C. The Silurian Shale of Dudley. Proc Dudley Geol. Soc, vol. ii.

1866 On the Silurian Rocks and Fossils of Dudley. Rep. Brit. Assoc, for 1865,

Sections, pp. 63—65.

1853 Keyserling, A. Sur les Fossiles des environs de Sterlitamak. Bull. Soc Geol.

France, ser. 2, t. x, pp. 355—358.

1854 Palaontologische Bemerkungen. Dorpat.

Keyserling, Count A., see Hofmann,— ; Krusenstern, P. von ; Murchison, R.

I. ; and Verneuil, P. E. P. de.

Kilroe, J. R., see Symes, R. G., and Wilkinson, S. B.



BIBLIOGRAPHY OF BRACIIIOPODA. 81

1860 [Kinaiian, G. H.] Explanations to accompany Sheet 148 of the Geological Survey

of Ireland, illustrating part of the Counties of Clare and Limerick. [Notes by

J. B. Jukes and W. H. Baily.] Pp. 36. 8vo. Dublin.

1863 Explanation to accompany Sheet 124 and that part of Sheet 125 that lies

on the west of Lough Derg, of the Geological Survey of Ireland, illustrating

parts of the Counties of Galway and Clare. Pp. 56. 8vo. Dublin.

1865 Explanation to accompany Sheets 115 and 116 of the Maps and Sheets 17

and 18 of the Longitudinal Sections of the Geological Survey of Ireland,

illustrating a portion of the Counties of Galway, Clare, and Tipperary. With
Lists of Fossils l>y W. H. Baily. Pp. 43. 8vo. Dublin.

1879 Kinahan, G. H. Explanatory Memoir to accompany Sheets 169, 170, 180, and

181 of the Map of the Geological Survey of Ireland, in the County of Wexford.

With Palaeontological Notes by W. II. Baily. Pp. 63. 8vo. Dublin.

1862 [Kinahan, G. H., and F. J. Foot.] Explanations to accompany Sheet 133 of the

Map of the Geological Survey of Ireland, illustrating a portion of the County

of Clare. With Palreontological Notes by W. H. Baily. Pp. 36. 8vo. Dublin.

1870 Kinahan, G. H., and J. Nolan. Explanation to accompany Sheet 95 of the Map
of the Geological Survey of Ireland, including the country around Headford

and Oughterard, illustrating parts of Counties of Galway and Mayo. Pp. 71.

8vo. Dublin.

1878 Kinahan, G. H., J. Nolan, H. Leonard, and R. J. Cruise. Explanatory

Memoir to accompany Sheets 93 and 94 with the adjoining portions of Sheets

83, 84, and 103 of the Maps of the Geological Survey of Ireland, illustrating

the Geological Structure of the district around Clifden, Connemara. [With

Palaeontological Notes by W. H. Baily]. Pp. 177. 8vo. Dublin.

1861 Kinahan, G. H., and J. O'Kelly. Explanations to accompany Sheet 153 of the

Geological Survey of Ireland, illustrating parts of the Counties of Limerick and

Cork. Pp. 29. 8vo. Dublin.

1871 Kinahan, G. H., and R. G. Symes. Explanatory Memoir to accompany Sheets

86, 87, 88, and Eastern Part of 85 of the Maps of the Geological Survey of

Ireland, illustrating parts of the Counties of Mayo, Galway, Roscommon,
and Longford. With Palaeontological Notes by W. H. Baily. Pp. 66. 8vo.

Dublin.

1 876 Kinahan, G. H., R. G. Symes, S. B. Wilkinson, J. Nolan, and H. Leonard. Ex-
planatory Memoir to accompany Sheets 73 and 74 (in part), 83 and 84 of the

Maps of the Geological Survey of Ireland, including the country around Westport,

Griff Valley, Killary Harbour, and Western Shores of Lough Mask. With
Palaeontological Notes by W. H. Baily. Pp. 84. 8vo. Dublin.

Kinahan, G. H., see Du Noyer, G. V. ; Foot, F. J. ; and Jukes, J. B.

1876 Kindak, — . [Palaeozoic Rocks in Kiela, Poland.] Gornoi Jurn., pt. ii, pp. 105
—111, pi.

1835 King, P. P. Description of the Conchifera, &c, found by the Officers of H.M. Ships
" Adventure" and "Beagle." Zool. Journ., vol. v, pp. 332—349.

11



82 BIBLIOGRAPHY OF BRACHIOPODA.

1846 King, W. Remarks on certain genera belonging to the class Palliobranchiata.

Ann. Nat. Hist., vol. xviii, pp. 26—42, 83—94.

1848 A Catalogue of the Organic Remains of Northumberland and Durham. 8vo.

Newcastle.

1850 A Monograph of the Permian Fossils of England. Pal. Soc.

1856 Notes on Permian Fossils, Palliobranchiata. Ann. Nat. Hist., ser. 2, vol.

xvii, pp. 258—269, 333—341.

1859 On Terebratulidse. Proc. Dublin Univ. Zool. Bot. Assoc, vol. i.

— On Gwynia, Dielasma, and Macandrevia, three new genera of Pallio-

branchiata Mollusca, one of which has been dredged in Strangford Lough.
Ibid., pp. 256—262. Nat. Hist. Rev., vol. vi, pp. 511—520.

1862 On certain species of Permian Shells said to occur in Carboniferous Rocks.

Edin. New Phil. Journ., ser. 2, vol. xiv, pp. 37—45 ; xv, pp. 251—253.

1863 Notice of some Objects of Natural History lately obtained from the Bottom
of the Atlantic. Pep. Brit. Assoc, for 1862, Sections, pp. 108, 109.

1865 Remarks on the Histology of two specimens of Phynchopora Geinitziana,

De Verneuil, from near the river Oukhla, province of Archangel. Ann. Nat.

Hist., ser. 3, vol. xvi, pp. 124—128.

1866 On the tubulation of the valves of Phynchopora Geinitziana, De Verneuil.

Ibid., vol. xvii, pp. 230—233.

1867 Notes of some perforated Palaeozoic Spiriferidae. Geol. May., vol. iv, pp.

253—256.

1868 Monograph of Spirifer cuspidatus (Syrinyothyris cuspidata, Martin). Ann.

Nat. Hist., ser. 4, vol. ii, pp. 1—23.

— On a Point relating to the histology of Rhynchonella. Ibid., pp. 204, 205.

— On some Palliobranchiate Shells from the Irish Atlantic. Proc. Dublin Nat.

Hist. Soc.

1870 On the Histology of the Test of the Class Palliobranchiata. Trans. P. Irish

Acad., vol. xxiv, pp. 439—457. Proc. P. Irish Ac, vol. x, pp. 64, 65.

1871 On Ayulhasia Davidsoni, a new Palliobranchiate genus and species. Ann.

Nat. Hist., ser. 4, vol. vii, pp. 109—112.

1873 On some characters of Linyula anatina, illustrating the study of fossil Pallio-

branchs. Ibid., vol. xii, pp. 1—17.

King, W., see Davidson, T.

1864 King, W., and R. B. Foote. On the Geological Structure of the Districts of

Trichinopoly, Salem, and South Arcot. Mem. Geol. Surv. Ind., vol. iv, pt. 2.

1860 Kirkby, J. A¥. On the Occurrence of Linyula Credneri, Geinitz, in the Coal-

measures of Durham, and on the Claim of the Permian Rocks to be entitled a

System. Quart. Journ. Geol. Soc, vol. xvi, pp. 412—421.



BIBLIOGRAPHY OF BRACIIIOPODA. 83

1861 Kirkiiy, J. W. On the Permian Rocks of South Yorkshire and on their Palaeonto-

logies] Relations. Quart. Journ. Geo/. Soc, vol. xvii, pp. 287—325, pi. vii.

1862 On some Remains of Chiton from the Mountain-limestone of Yorkshire.

Ibid., vol. xviii, pp. 233—257.

— On Species common to Carboniferous and Permian Strata, with remarks on

the recurrence of Carboniferous species. Ann. Nat. Hid., ser. 3, vol. x, pp.
202—216.

1864 On some Fossils from the Lower Magnesian Limestone of Sunderland, and

on the occurrence of Fossils in the highest beds of the Durham Coal-measures.

Trans. Tyneside Nat. Club.

1866 On the Fossils of the Marlslate and Lower Magnesian Limestone. Trans.

Northumb. Durh. Nat. Hist. Soc, vol. i, pt. 2, pp. 184—200.

1880 On the Zones of Marine Fossils in the Calciferous Sandstone Series of Fife.

Quart. Journ. Geol. Soc, vol. xxxvi, pp. 559—590.

1865 Kjerulf, T. Veiviser ved geologiske Excursioner i Christiania omegn. 4to.

Christiania.

1880 Die Geologie des mittleren Norwegen.

1873 Klec,ak, B. Catalogus ad rationem synonymion ordinatus marenorum Mollus-

corurn Dalmatise. Spalati.

1753 Klein, J. T. Tentamen Methodi Ostracologicae sive dispositio naturalis cochlidium

et concharum. 12 pis. 4to. Leyden.

1770 Petrefactorum Gedanensium specifica Descriptio. 24 pis. Fol. Nuremberg.

1845 Klipstein, A. von. Beitrage zur geologischen und topographischen Kenntniss der

ostlichen Alpen. 4to. Giessen.

1834 Kloden, K. F. v. Die Versteinerungen der Mark Brandenburg. 8vo. Berlin.

1850 Kner, R. Versteinerungen des Kreidemergels von Lemberg und seiner Umgebung.
Nat. Abh., Bd. hi, Abth. 2, pp. 1—42.

1841 Knipe, J. A. On the Sandstone of the Vale of Solway and the formation of the

Closeburn Basin, Nithsdale, Dumfriesshire. Rep. Brit. Assoc, for 1840,

Sections, p. 98.

1755. Knorr, G. W. Lapides diluvii universalis testes. (Translated into French, and

continued by J. E. E. Walch. 4 vols. Fol. Nuremberg. 1768-78.)

1876 Koch, C. [Fossils in the Taunus Quartzite.] Ver/t. nat. Ver. preuss. Rheinl.,

Jg. xxxiii. Corr.-Blatt., pp. 120—134.

1837 Koch, F. E., and W. Dunker. Beitrage zur Kenntniss des Norddeutschen
Oolitengebildes und seiner Versteinerungen. 7 pis. 4to. Brunswick.

1856 Kochlin-Schlumberger J. Etudes geologiques dans le departement du Haut-
Rhin. Bull. Soc Geol. France, ser. 2, t. xiv, pp. 117—206.

Kochlin-Schlumberger, J., see Delbos, J.



84 BIBLIOGRAPHY OF BRACHIOPODA.

1865 Konbn, A. von. Die Fauna der Unteroligocaner Tertiarschichten von Ffelmstadt bei

Braunschweig. Zeitschr. deutsch. geol. Ges., Bd., xvii, pp. 459—534, 702
—706.

1825 Konig. Icones Fossilium sectiles. Fol. London.

1842, '44, '51 Koninck, L. G. de. Description des aniraaux fossiles quise trouvent dans
le terrain carbonifere de la Belgique. 2 vols, and Suppl. 4to. Liege, Paris, and
Bonn.

1843 Sur le genre Bembix et sur une nouvelle espece d'Ortkis des terrains

cretaces de Belgique. Mem. Soc. B. Sci. Liege, t. i, pp. 205—207.

1846 Notice sur quelques fossiles du Spitzberg. Bull. Ac. Bog. Belg., t. xiii, pp. 415
—425.

— Sur deux especes de Brachiopodes paleozoi'ques de la Chine. Ibid., pp. 592
—596.

1847 Monographie des genres Productus et Chonetes. Pp. 246, 20 pis. 4to. Liege.

— Monographie du genre Productus. Mem. Soc. B. Sci. Liege, t. iv, pp. 71
—278.

1853 Notice sur le genre Davidsonia. Lbid., t. viii, pp. 129—139. Journ.

Conchyl., t. iv, p, 89.

— Sur la genre Hypodema. Ibid., pp. 140—144, and Ibid., p. 432.

1855 Notice sur une nouvelle espece de Davidsonia. Mem. Soc. B. Sci. Liege, t.

x, pp. 281—288.

1862 Liste des Fossiles recueillis dans les principaux localites considered comme
types des Terrains de la Belgique.

— Brachiopodes carboniferes de Belgique. Bull. Soc. Mai. Belg., t. i, p. 97.

1868 Notice sur quelques fossiles devoniens des environs de Sandomirz, en

Pologne. Bull. Ac. Boy. Belg., t. xxvi, pp. 17—19.

1873 Monographie des fossiles carboniferes de Bleyberg, en Carinthie.

1874 Note sur les fossiles carboniferes decouverts dans la vallee de Sichon

(Forez). Ann. Soc. Geol. Belg., t. i, pp. 3—7.

1875 Notice sur le calcaire de Malowka, et sur la signification des fossiles qu'il

renferme. Bull. Soc. Imp. Nat. Mosc, t. xlviii, pt. iii, p. 165.

1876 Notice sur quelques fossiles recueillis par G. Dewalque dans le Systerne

Gedinnien de A. Dumont. Ann. Soc. Geol. Belg., t. iii, pp. 25— 52, pi. 1.

1876, '77 Recherches sur les Fossiles Paleozoi'ques de la Nouvelle-Galles du Sud
(Australie). Mem. Soc. B. Sci. Liege, ser. 2, t. vi, pp. 140; t. vii, pp. 235.

4to. Atlas, 24 pis.

1878 Faune du Calcaire Carbonifere de la Belgique. Pt. 1. Poissons et genre

Nautile. Ann. Mus. B. Hist. Nat. Belg., t. ii, p. 152; atlas, 31 pis. Fol.

1882 Sur quelques Cephalopodes nouveaux du Calcaire Carbonifere de l'lrlande.

Ann. Soc. Geol. Belg., t. ix.



BIBLIOGRAPHY OF BRACIIIOPODA. 85

1884 Koninck, L. G. de. Note sur le Spirifer Mosquensis et sur ses affinites avec

(juelques autres especes du nicme genre. Bull. Mus. Roy. Nat. Hist. Belg., t. ii,

pp. 371—395.

Koninck, L. G. de, see Davidson, T.

1878 Koschinsky, C. Bcitrage zur Kenntniss von Terebratula vulgaris, Schloth.

Zeitschr. deutsch. geol. Ges., Bd. xxx, pp. 375—386, pi. 16.

1874 Kowalevsky,— . [Observations on the Development of Brachiopods] (Rnss). 5 pis.

4to. Moscow. (Analysis by Oehlert and Denikkr. Arch. Zool. Hxper., ser.

2, t. i, pp. 20, 1883.)

1857 Krantz, A. Ueber ein ncnes bei Menzenberg aufgeschlossenes Petrefacten-Lager

in den devonischen Schichten. Verh. nat. Ver. preuss. Rheinl., pp. 143—165.

1877 Krause, A. Die Fauna der sogenannten Beyrichien- oder Choneten-Kalke des

norddeutschen Diluviums. Zeitschr. deutsch. geol. Ges., Bd. xxix, pp. 1—49,

pi. 1.

1848 Krauss, F. von. Die sudafrikanischen Mollusken. 6 pis. 4to.

1852 Neu Kap'sche Mollusken, als Zusatz zu meiner Schrift ' Die sudafrikanischen

Mollusken.' Arch. Naturgesch., Bd. xviii, pp. 29—40.

1825 Kruger, J. F. Urweltliche Naturgeschichte der organischen Reiche.

1846 Krusenstern, P. von, and A. Keyserling. Wissenschaftliche Beobachtungen auf

einer Reise in das Petschora-Land im Jahre, 1843. 8vo. St. Petersburg.

1843 Kuster, H. C. Conchylien-Cabinet von Martini und Chemnitz. Bd. vii, Brachio-

poda.

1839 Kurtze, G. A. Commentatio de Petrefactis qua? in Schisto Bituminoso Mansfel-

densi reperiuntur.

1842, '44, '46 Kutorga, S. Zur Palaontologie Russlands ; 2er Beitrag. z. P.R. ; Verh. k.

russ. Min. Ges., 1842, pp. 1—34; 1844, pp. 62—104.

1843 Zwei neue Orthis-Arten, Orthis Strogonowii, 0. tumida, aus dem silurischen

Kalkstein bei Pawlowsk und Pulkowa. Ibid., 1843, pp. 59—65.

1846 Ueber das silurische und devonische Schichten-System von Gatschina. Ibid.

1845-6, pp. 85—139.

1848 Ueber die Brachiopoden-Familie der Siphonotretaeae. Ibid. 1847, pp. 250
—286.

1861 Lacaze-Duthiers. Histoire Naturelle des Brachiopodes vivants de la Mediter-

ranee. Premiere Memoire sur l'Histoire des Thecidie. Ann. Sci. Nat, ser 4,

t. xv, pp. 259—330. Compt. Rend., t. liii, pp. 849, 850. Rev. Mag. Zool., t.

xiii, pp. 485—487.

1868 Memoire sur la morphologie et les rapports des Brachiopodes. Compt. Rend.,

t. lxi, pp. 800—803. Ann. Nat. Hist., ser. 3, vol. xviii, pp. 133—135 [1866].

1669 Lachmund, F. D. OPYKTOrPA<tlA Hildesheimensis, sive admirandoram fos.

silium, quae in tractu Hildesheimensi reperiuntur, descriptio. 4to. Hildesheim,

1879 Lacvivier, — de. Note sur le turonien du departement de l'Ariege.



86 BIBLIOGRAPHY OF BRACHIOPODA.

1874 Ladriere. Presence de la grauwacke et des schistes a calceoles dans le canton de

Bavai. Ann. Soc Geol. Nord, t. i, p. 25.

1875 Note sur le terrain devonien de la vallee de l'Hogneau. Ibid., t. ii, pp. 74
—80

1698 Lamanon, — de. Sur les Terebratules ou Poulettes, et description d'une espece

trouvee dans les mers de la Tartarie orientale. In ' Voyage de la Perouse

autour du monde,' t. iv, p. 135.

1799 Lamarck, J. P. B. A. de M. de. Prodrome.

1801 Systeme des Animaux sans vertebres, ou tableau general des classes, des

ordres, et des genres de ces animaux. 8vo. Paris. Nouvelle Systeme de Con-
chyliologie. Introduction by Crouch. German by L. F. von Froriep. Weimar,

1807.

1807 La Division des Mollusques. Ann. Museum, t. x.

1809-30 Philosophie Zoologique. German (with biography by C. Martins) by A.

Lang. Jena, 1876.

1815-22 Histoire Naturelle des Animaux sans vertebres. (Brachiopoda, t. vii,

1819.) Italian by F. Baldassini. 8vo. Pesaro, 1834. Ed. ii by G. P. Des-
hayes and H. Milne-Edwards. 11 vols. 8vo. Paris, 1835— 1845.

1880 Lambert, J. Note sur la Craie du departement de l'Yonne. Bull. Soc. Geol. France,

ser. 3, t. vii, pp. 202—207.

1860 Lamont, J. Notes about Spitzbergen in 1859. With Appendix. [Note on Fossils

by J. W. Salter.] Quart. Journ. Geol. Soc, vol. xvi, pp. 428—444.

1874 Landerer, J. J. El piso Tenencico 6 Urgo-Aptico y su fauna. Ann. Soc. Espan.

Hist. Nat., t. iii, p. 345.

Lang, A., see Lamarck, J. P. B. de M. de.

1708 Lang, C.N. Historia lapidum figuratorum Helvetia ejusque vicinias. 4to. Venice.

1875 Langtry, G. On the occurrence of the Middle Lias of Ballycastle. Rep. Brit.

Assoc, for 1874, Sections, p. 44.

1863 Lankester, E. R. On certain Cretaceous Brachiopoda. Geologist, vol. vii, pp. 414,

415.

1870 On a new large Terebratula occurring in East Anglia, T. rex. Geol. Mag.,

vol. vii, pp. 410—413.

1873 Summary of Zoological Observations made at Naples. Ann. Nat. Hist., ser.

4, vol. xi.

1877 Notes on Embryology and Classification for the Use of Students.

1878 Lapworth, C. The Moffat Series. Quart. Journ. Geol. Soc, vol. xxxiv, pp. 240—
346, pis. xi—xiii.

1881 On the Correlation of the Lower-Palaeozoic Rocks of Britain and Scandinavia.

Geol. Mag., dec. ii, vol. viii, pp. 260—266, 317—322.

1882 On the Discovery of Cambrian Rocks in the neighbourhood of Birmingham.

Ibid., vol. ix, pp. 563—566.



BIBLIOGRAPHY OF BRACIIIOPODA. 87

1882 Lapworth, C. The Girvan Succession. Pt. i. Quart..Town. Geol. Soc.,\o\. xxxviii,

pp. 537—6G6, pis. xxiv, xxv.

1872 Lapworth, C, and J. Wilson. On the Silurian Rocks of the Counties of Roxburgh
and Selkirk. Rep. Brit. Assoc, for 1871, Sections, pp. 103, 104.

Lapworth, C, see Keeping, W.

1884 La Touche, J. D. A Manual of the Geology of Shropshire.

1825 Latreille. Families naturelles du regne animal exposees succinctement et dans

un ordre analytique, avec Vindication de leurs genres. [Extract in Ann. Sci. Nat.,

t. iii, pp. 317—355.]

1865-70 Laube, G. C. Die Fauna der Schichten von St.-Cassian. Ein Beitrag zur

Palaontologie der alpinen Trias. Denkschr. k. Ak. Wiss. Wien, Bd. xxiv, Abth.

2, pp. 223—296 (1865); Bd. xxv, Abth. 2, pp. 1—76 (1866); Bd. xxviii,

Abth. 2, pp. 29—94 (1868); Bd. xxx, Abth. 2, pp. 1—106 (1870). Sitzb. k.

Ak. Wiss. Wien, Bd. i, pp. 319—326; Bd. li, pp. 253—260 (1865); Bd.

liii, pp. 558—563 (1866); Bd. lvii, pp. 537—543 (1868); pp. 601—
666 (1869).

1 866 Die Bivalven des braunen Jura von Balin, mit Beriicksichtigung ihrer geo-

gnostishen Verbreitung in Frankreich, England, Schwaben, und anderen

Landern. Sitzb. k. Ak. Wiss. Wien, Bd. liii, pp. 235—242. Denkschr. k. Ak.

Wiss. Wien, Bd. xxvii, Abth. ii, pp. 11—62. Quart. Journ. Geol. Soc, vol.

xxiii, pt. 2, pp. 23—25.

1840 Lea, Isaac. Notice of the Oolitic Formation in America, with Descriptions of

some of its Organic Remains. Trans. Amer. Phil. Soc, ser. 2, vol. vii, pp.

251—257.

1860 Check-lists of the Shells of North America. Smithson. Tnst.

Lea, Isaac, see Sowerby, G. B.

1814, '15 Leach, E. Zoological Miscellanies.

1852 Mollusks of Great Britain.

1882 Lebesconte, P. Sur la classification des assises Siluriens de 1' Ille-et-Vilaine. Bull.

Soc. Geol. France, ser. 3, t. x, p. 55.

Lebesconte, P., see Tromelin, G. le G. de.

1876 Lebour, G. A. Note sur deux fossiles du calcaire carbonifere du Northumberland.

Ann. Soc. Geol. Belg., t. iii, pp. 21—24.

1859 Leckenby, J. On the Kelloway Rock of the Yorkshire Coast. Quart. Journ. Geol.

Soc, vol. xv, pp. 4—15, pis. i—iii.

Le Cocq, H., see Buch, L. von.

1880 Lee, J. E. Rough Catalogue of a Geological Collection at Villa Syracusa, Torquay.

8vo. Torquay.

1859 Lee, W. Catalogue of a valuable Collection of Fossil and Organic Remains from

the Mountain-limestone of the County of Derby. 8vo. London.

Lees, F. A., see Davis, J. W.



88 BIBLIOGRAPHY OF BRACHIOPODA.

1876 Lefevre, T. [Landenian Brachiopoda from Chercq, Tournai.] Ann. Soc. Mai.

Belg., t. x, p. x.

1873 Lefevre, T., and G. Vincent. Note sur la Faune Laekenienne superieure des

environs de Bruxelles. Ibid., t. viii.

Le Goarant de Tromelin, G., see Tromelin, G. le G. de.

1870 Le Hon, H. Sur quelques especes nouvelles du Devonien de Belgique. Bull. Soc.

Geol. France, ser. 2, t. xxvii, pp. 492—499.

1749 Leibnitz, G. W. von. Sumuia Polyhistoris Protogsea .... Ed. by C. L.

Schied. 4to. Gottingen.

1872 Lennier, G. Etudes geologiques et paleontologiques sur l'embouchure de la Seine

et les falaises de la Haute-Normandie. 4to. Havre.

1878 Leonard, Hugh. Explanatory Memoir to accompany Sheets 68 and 69 of the

Maps of the Geological Survey of Ireland illustrating parts of the Counties of

Cavan, Leitrim, and Monaghan. With Palseontological Notes by W. H. Baily.

Pp. 24. 8vo. Dublin.

Leonard, H., see Kinahan, G. H.

1873 Leonard, W. B., and R. J. Cruise. Explanatory Memoir to accompany Sheets

78, 79, and 80 of the Maps of the Geological Survey of Ireland, including

portions of Counties Roscommon, Leitrim, Longford, Cavan, and Meath. With
Palaeontological Notes by W. H. Baily. Pp. 44. 8vo. Dublin.

Leonard, W. B., see Hull, E.

Leonhard, K. C. von, and E. von Schlotheim. Mineral-Taschenbuch.

1875 Lepsius, R. Beitrage zur Kenntniss der Juraformation in Unter-Elsass. Pp. 64;
2 pis. 8vo. Leipzig.

1878 Das westliche Siid-Tirol geologisch dargestellt. Pp. 10, 375 ; 10 pis. and
map. 4to. Berlin.

Leslie, —, see Jameson, —

.

1843 Leuchtenberg, M. H. Beschreibung einiger neuer Thierreste der Urwelt aus den

silurischen Kalkschichten von Sarskoje Selo.

1838 L'Eveille, G. Apercu geologique de quelques localites tres-riches en coquilles sur

les frontieres de France et de Belgique. Mem. Soc. Geol. France, t. ii,

pp. 29—40.

1877 Lewis, E. R. Notes on the Geology of the Lebanon. Geol. Mag., dec. ii, vol. iv,

pp. 159, 160.

1842 Leymerie, A. Memoire sur le terrain cretace du Departement de l'Aube, conte-

nant des considerations generates sur le terrain neocomien. Mem. Soc. Geol.

France, ser. 1, t. iv, pp. 291—364, t. v, pp. 1—34 ; Bull. Soc. Geol. France,

t. xi, pp. 31—37 ; ser. 2, t. i, pp. 39—44. Compt. Bend., t. x, pp. 613, 6.14.

1846 Statistique geologique et mineralogique du Departement de l'Aube. 8vo.

Atlas. 4to. Troges, Paris, and London.



BIBLIOGRAPHY OF BRACHIOPODA. 89

1851 Leymerie, A. Sur un nouvcau type Pyreneen, parallelc a la Craic proprement (lite.

Bull. Soc. Geol. France, ser. 2, t, vi, pp. 568—569. Compt.-rend., t. xxviii, pp.

738—740. Mem. Soc. GSol. France, ser. 2, t. iv, pp. 177—202.

1852 Sur le terrain de transition superieur de la Haute-Garonne. Bull. Soc. Geol.

France., ser. 2, t. vii, pp. 211—221.

1862 Compte-rendu de la Reunion extraordinaire de la Socicte Gdologique a, Snint

Gaudens. Ibid., t. xix, p. 1019. 2 pis.

1868 Memoire pour servir a la connaissance de l'etage inferieur du terrain cretace

des Pyrenees. Ibid., t. xxvi, pp. 277—355. Compt.-rend., t. lxvii, pp. 82—85.

1858 Leymerie, A., and V. Raulin. Statistique geologique du Departement de

l'Yonne.

1863 Lightbody, R. Notice of a Section at Mocktree. Quart. .Town. Geol. Soc, vol.

xix, pp. 368—371.

1730 Liebknecht, G. Hassiae subterraniae Specimen, clarissima testiraonia diluvii

universalis hie et in locis vicinioribus occurrentia, et triplici regno animali,

vegetabili et minerali petita, figurisque aeneis exposita, uno omnis antiquitatis

exempla certissima exhibens 4to. Giessen and Frankfort.

1852 Liljeborg, W. Malakologiska Bidrag. Ofv. k. Vet.-Akad. Forhandl. Bd. viii, pp.

280—283.

1861 Lincklaen, L. Guide to the Geology of New York and to the State Geological

Cabinets. 8vo. New York.

1860 Lindstrom, G. Bidrag till Kannedomen om Gotlands Brachiopoden. Ofv. k. Vet.-

Akad. Forhandl... Bd. xvii, pp. 337—382. 3 pis.

1867 Nomina Fossilium Siluriensium Gotlandiae.

— Om Brachiopodslagtet Trimerella (Billings). Ofv. k. Vet.-Akad. Forhandl.,

Bd. xxiv, pp. 253—257. Geol. Mag., vol. v, p. 441—443 (1868).

1882 Anteckningar om Silurlagren pa Carlsoarne. Ofv. k. Vet.-Akad. Forhandl.

Lindstrom, G., see Angelin, N. P., and Richthofen, F. v.

1826 Link, H. F. Handbuch der physikalischen Erdbeschreibung. Berlin.

1830 Ed. ii.

1735 Linn^us, C. Sytema Naturae, sive Regna tria Naturae systematice proposita

per Classes, Ordines Genera et Species. Ed. i, fol. Lugduni Batavor.

1740 Ed. ii.

1758-59 Ed. x.

1766 Ed. xii.

1788-93 Ed. xiii. By J. F. Gmelin. Leipzig.

1802-6 Ed. x (English). By W. Turton. London.

12



90 BIBLIOGRAPHY OF BRACHIOPODA.

1745 Linn/Eus, C. Fauna Svecica, sistens animalia Sveciae regni, Quadrupedia, Aves,

Amphibia, Pisces, Insecta, Vermes, distributa per classes et ordines, genera et

species. 8vo. Stockholm.

1761 Ed. ii.

1753 Museum Tessinianum.

1865 Linnarsson, J. G. 0. Om Trias och Juraforsteningar fran Spitzbergen. K. Svenska
Vet.-Akad. Handl.

1869 On some Fossils found in the Eophyton Sandstone at Kugnas, in Sweden.

Ofv. k. Vet.-Akad. Forhandl.

— Om Vestergotlands cambriska och silunska Aflagringar. Ibid., Bd. viii,

No. 2.

1871 Geognostiska och Palaontologiska Jakttagelser ofver Eophytonsandstenen i

Vestergotland. K. Svenska Vet.-Akad. Handl., Bd. ix. No. 7.

1874 Ueber eine Reise nach Bohmen und den russischen Ostsee-Provinzen im

Sommer 1872. Zeitschr. deutsch. Geol. Ges., Bd. xxv, pp. 675—698. Ofv. k.

Vet.-Akad. Forhandl. No. 5.

— Anteckningar om den kambrisksiluriska lagerserien i Jemtland. Geol. fbren.

Stockholm Forhandl., Bd. i, pp. 34—47.

1875 Anteckningar fran en resa i Skanes silurtrakten ar 1874. Ibid., Bd. ii, pp.
260—284.

— Ofversigt af Nerikes ofvergangs bildningar. Ofv. k. Vet.-Akad. Forhandl.

No. 5, p. 47, map.

1876 On the Brachiopoda of the Paradoxides Beds of Sweden. Bihang k. Svenska Vet.-

Akad. Handl., Bd. hi, No. 12, pis. i—iv.

— On the vertical Range of the Graptolitic Types in Sweden. Geol. May.,

dec. ii, vol. iii, pp. 241—245.

Geologiska jakttagelser under en resa pa Oland. Geol. Goren. Stockholm Forh.,

Bd. iii, pp. 71—86.

1877 Om Faunan i lagren med Paradoxides Olandicus. Ibid., pp. 352—375;
2 pis.

1879 Jakttagelser ofver de graptolitforande skiffarne i Skane. Ibid., Bd. vi, pp.

227—258, pi.

Om Faunan i Kalken med Conocoryphe exsulans (Coronatus-kalken). Sver.

geol. Undersokn, No. 35, p. 28 ; 3 pis. 8vo. Stockholm.

1869, '74, '84 Lischke, C. E. Japanische Meeres- Conchylien.

1685, '87, '88, '92. Lister, M. Historia sive Synopsis methodica Conchyliorum. Fol.

London.

1770 Ed. ii. By G. Huddesford. Oxford.

1823 Ed. iii. By L. W. Dillwyn. Oxford.



BIBLIOGRAPHY OF BRACIIIOPODA. 91

101)9 Luyvyd, E. (Lloyd, K , or Luidius, E.). Lithophylacii Britannioi Ichnographia,

Lapidum aliorumque fossilium Britannicorum Bingulari figura insigmum quot-

quot hactcnus vcl ipse invenit vol ah amicis acccpit, distributio classica. 8vo.

London.

1700 Ed. ii. Oxford.

1808 Loblky, J. L. The range and distribution of British fossil Brachiopoda. Geol.

Ma//., vol. v, pp. 497—503. Rep. Brit. Assoc, for 1808, Sections, pp. 71, 72

[1809].

1871 On the stratigraphies] distribution of the British fossil Brachiopoda. Proc.

Geol. Assoc., vol. ii, pp. 77—140.

1879 Locard, A. Description dc la Faune de la Mollasse marine et d'eau douce du
Lyonnais et du Dauphine. Arch. Mus. Lyon., t. ii, pp. 278 ; 2 pis.

1853 Loptus, W. K. On the Geology of portions of the Turco-Persian Frontier, and
of the Districts adjoining. Quart. Journ. Geol. Soc, vol. x, pp. 404—409 ;

vol. xi, pp. 247—344, pi. ix.

1852 Logan, W. E. On the Footprints occurring in the Potsdam Sandstone of Canada.

[Note by T. S. Hunt.] Bid., vol. viii, pp. 199—213, pis. vi—viii.

1854 Logan, W. E., and T. S. Hunt. On the Composition of recent and fossil Lingulae

and some other shells. Amer. Journ., ser. 2, vol. xvii, pp. 235—239. Canad.

Journ., vol. ii, pp. 204—200. Phil. Mag., vol. vii, pp. 335—339.

1823 Long, S. H. Account of an Expedition from Pittsburg to the Rocky Mountains.

8vo. Philadelphia. [Note on Producti, by T. Say, vol. i, p. 100.]

1843 Longukmar, A. le J. de. Etudes geologiques des terrains de la rive gauche de

l'Yonne. Auxerre.

1875 Loretz, H. Einige Petrefacten der alpinen Trias aus den Sudalpen. Zeitschr.

deutsch. geol. Ges., Bd. xxvii, pp. 784—841 ; 3 pis.

Loriere, G. de, see Verneuil, P. E. P. de.

1801, '03 Loriol, P. de. Description des animaux invertebres fossiles contenus dans

1'Etage Neocomien Moyen du Mont Saleve. Mem. Soc. Phys. Hist. Nat.

Geneve, t. xiv, xvi.

1804 Description de quelques Brachiopodes cretaces. Ibid., t. xvii, pp. 437—447.

1800 Monographic paleontologique et geologique de 1'Etage Portlandien des

environs de Boulogne-sur-Mer.

1808 Monographie paleontologique et geologique des couches portlandiennes du
Departement de l'Yonne ; description des fossiles. Bull. Soc. Sci. Nat. Yonne,

t. xxi, pp. 437—075.

1870-78, '81 Monographie paleontologique des couches de la zone a Ammonites
tenuilobatus de Baden (Argovie). Abh. schweiz. pal. Ges., Bd. iii, pp. 32 ; 4

pis. ; Bd. iv, pp. 43 j pis. ; Bd. v, pp. 120; 10 pis ; Bd. viii.

1882 Etudes sur la Faune des couches du Gault de Cosne (Nievre). Ibid., Bd. ix,

pp. 115 ; 3 pis.



92 BIBLIOGRAPHY OF BRACHIOPODA.

1873 Loriol, P. de, and V. Gillieron. Monographie paleontologique et stratigraphique

del'Etage Urgonien lnferieur du Landerun (Canton de Neuchatel). Nouv. Mem.
Soc. Helv. Sci. Nat., t. xxiii.

1874-75 Loriol, P. de, and E. Pellat. Monographie geologique et paleontologique des

etages superieurs de la formation jurassique de Boulogne-sur-Mer. Mem. Soc.

Phys. Hist. Nat. Geneve, t. xxiii, pp. 155; 10 pis.; t. xxiv, pp. 253—426
;

16 pis.

1872 Loriol, P. de, — Royer, and — Tombeck. Monographie des etages jurassiques

superieurs de la Haute-Marne. Mem. Soc. Linn. Norm., t. xvi.

1883 Loriol, P. de, and — Schardt. Des couches a Mytilus des Alpes Vaudoises.

Abh. schweiz. pal. Ges., Bd. x.

1852 Lory, — . Sur les terrains du Devolny (Hautes-Alpes). Bull. Soc. Ge'ol. France,

ser. 2, t. x, pp. 20—33.

— De 1'E.tage Neocomien du Vallon de Charee et de quelques autres points du
Departement de la Drorne. Ibid.) t. xi, pp. 775—784.

1866 Sur le gisement de la Terebratula diphya dans les calcaires de la Porte-de-

France, aux environs de Grenoble et de Chambery. Ibid., t. xxiii, pp.

516—521.

1846 Lovkn, S. Index Molluscorum Scandinavia? litora occidentalia habitantium. 8vo.

Stockholm.

1825 Lowe, E. J. Zool. Journ.

Ludlow, W., see Whitfield, R. P.

1855 Ludwig, R. Verzeichniss der ira Spirifer-sandstein, Orthocerasschiefer, Massenkalk

und Quarzit von Nauheim aufgefundenen Versteinerungen. V. Ber. Oberhess.

Ges., pp. 20—24.

1874 Die Steinkohlenformation im Lande der Don'schen Kosacken. Bull. Soc. Imp.

Nat. Mosc, pp. 290—326.

Luidius, E., see Lhwyd, E.

1867 Lundgren, B. Palaontolojiska
o
Iakttagelser ofver Faxokalkenz Molluskfauna pa

Liinhamn. Lunds Univ. Arsskr., t. hi, No. 6.

1874 Oni den vid Ramsasa och Ofvedskloster i Skane forekoinmende sandstenens

alder. Ibid., t. x.

— Om i Skane forekommende bildningar, som inotsvara Brachiopodskiffern i

Vestergotland. Geol.foren. Stockholm Forhandl., Bd. ii, pp. 156—159.

1879 Bidrag till kannedomen om Juraformationen paBornholm. Pp. 27 ; pi. 4to.

Lund.

1881 Undersokningar 6fver
o
Molluskfaunan i Sveriges aldre Mesozorska Bd-

dingar. Lunds Univ. Arsskr., t. xvii.

1883 Bemerkungen iiber die von der Schwedischen Expedition nach Spitzbergen

1882 gesammelten Jura- und Trias-Fossilien. K. Svenska Vet.-Akad. Handl.



BIliLIOGKAPHY OF IUUCIIIOPODA. 93

1885 Lundgren,
o
B. Undersokningar ofver Brachiopoderna i Svcrigcs Kritsystem. Lunds

Univ. Arsskr., 13d. xx.

1848 Lycett, J. On the Mineral Character and Fossil Conchology of the Great Oolite

as it occurs in the neighbourhood of Minchinhampton. Quart. Journ. Geol. Soc,

vol. iv, pp. 181—191.

1857 The Cotteswold Hills. Handbook introductory to their Geology and Palaeon-

tology. 8vo. London.

1883 Lydekker, R. The Geology of the Kashmir and Chamba Territories and the

British District of Khagan. Mem. Geol. Surv. Ind., vol. xxii, pp. 344 ; 4 pis.,

map.

1838 Lyell, C. Elements of Geology. 8vo. London. Ed. ii, 1841. Eds. iii—v (styled

'A Manual of Elementary Geology '), 1851, '52, '55. Supplement to Ed. v, 1857.

Ed. vi, ]865. Spanish (Ed. ii) by J. E. delBayo. Madrid, 1847. French (Ed.

v) by Hugard. Paris, 1856.

1845 Travels in North America ; with Geological Observations on the United

States, Canada, and Nova Scotia. 2 vols. 8vo. London. Ed. ii, 1855.

— On the Miocene Tertiary strata of Maryland, Virginia, and North and South

Carolina. Quart. Journ. Geol. Soc, vol. i, pp. 41 1—429.

— Observations on the White Limestone or other Eocene or Older Tertiary

Formations of Virginia, South Carolina, and Georgia, United States. Ibid., pp.
429—442.

1852 On the Tertiary strata of Belgium and French Flanders. Ibid., vol. viii, pp.

277—370, pis. xvii—xx.

1857 The Anniversary Address of the President. Ibid., vol. xiii, pp. xxvi—cxlv.

1871 The Student's Elements of Geology. 8vo. London. Ed. ii. 1874.

1857 Lyon, S. S. Description of new Species of Organic Remains. Third Rep. Geol.

Surv. Kentucky, pp. 467—498 ; 5 pis.

1879 Lyon, V. W. Description of Three New Species of Calceolidoe from the Upper
Silurian Rocks of Kentucky. Proc. Ac. Nat. Sci. Philadel., pp. 43—46.

1854 MacAndrew, R. On the Geographical Distribution of Testaceous Mollusca in the

North Atlantic and neighbouring Seas. Proc. Liverpool Lit. Phil. Soc, vol. viii,

pp. 8—57.

1855 List of Mollusca obtained by Prof. Goodsir from Spitzbergen. With a note by

S. P. Woouward. Ann. Nat. Hist., ser. 3, vol. xvi, pp. 465, 466.

1857 Report on the Marine Testaceous Mollusca of the North-East Atlantic and
neighbouring Seas and the physical conditions affecting their development. Rep.

Brit. Assoc for 1856, pp. 101— 158.

1860 List of the British Marine Invertebrate Fauna. For the Dredging Committee

of the British Association. 4to. London. Rep. Brit. Assoc for 1860, pp. 217
—236 (1861).



94 BIBLIOGRAPHY OF BRACHIOPODA.

1859 McChesney, J. H. Descriptions of new species of fossils from the Palaeozoic Rocks
of the Western States. Trans. Chicago Acad. Set., vol. i, pp. 1— 57, pis. 1—

9

(1869).

McClintock, F. L., see Haughton, S.

1844 M'Coy, F. Synopsis of the Characters of the Carboniferous Fossils of Ireland.

1846 Synopsis of the Characters of the Silurian Fossils of Ireland.

1847 On the Fossil Botany and Zoology of the Rocks associated with the Coal of

Australia. Ann. Nat. Hist.

1851 On some new Cambro-Silurian Fossils. Ibid., ser. 2, vol. vii, pp. 387
—409.

— On some New Devonian Fossils. Ibid., vol. viii, pp. 481—489.

— On the Geological Structure and Relations of the Frontier Chain of Scotland.

Rep. Brit. Assoc, for 1850, pp. 103—107.

1852 Contributions to British Palaeontology. On some new Brachiopoda from the

Carboniferous Limestone. Ann. Nat. Hist., ser. 2, vol. x, pp. 421—429.

1861 On the Ancient and Recent Natural History of Victoria, in Catalogue of the

Victorian Exhibition 1861. . . . 8vo. Melbourne.

1865 Palaeontological Notes. (Attached to the 4to. Sheets of Horizontal Sections

of the Geological Survey of Victoria.)

1867 On the recent Zoology and Palaeontology of Victoria. Ann. Nat. Hist., ser.

3, vol. xx, pp. 175—202.

1874 Prodromus of the Palaeontology of Victoria ; or, figures and descriptions of

Victorian Organic Remains. Decades i. 8vo. Melbourne and London.

McCoy, F., see Sedgwick, A.

1860 McCrady, J. Notice of a larval Brachiopod. Proc. Elliot. Soc. Nat. Hist.

— On the Lingula pgramidata described by Mr. W. Stimpson. Amer. lourn.,

vol. xxx, pp. 157, 158.

1861 McDonald, J. D. On the Physiology of the Pallial Sinuses of the Brachiopoda.

Trans. Linn. Soc, vol. xxiii, pp. 373—375.

1863 Description of a new Fossil Thecidium (T. Adamsi) from the Miocene Beds of

Malta. Quart. Journ. Geol. Soc, vol. xix, pp. 517— 519.

1860 Mace, J. A. Essai d'un Catalogue des Mollusques marins, terrestres et fluviatiles

vivants dans les environs de Cherbourg et de Valognes. 8vo. Cherbourg Congres

Scient., t. xxvii, pt. 2, pp. 241—288.

1845-75 McGillivray, W. The Conchologist's Text-Book. 8vo. Edinburgh. Ed. vi,

1845. Ed. ix, 1875.

McHenry, A., see Symes, R. G.

1878 McKay, A. Report relative to the Collection of Fossils from the Mount Potts

Spirifer-beds. Rep. Geol. Surv. N Zealand for 1877-78, pp. 91—109.



HIBLIOCRAPHY OF BRACHIOPODA. 95

Macomb, J. N., see Meek, P. B.

1789 McQuart, J. Essais ou recucil de memoires sur plusieurs points de mineralogie,

avec la description des pieces deposees chez le Roi, la figure et 1' analyse

chimique qui sont les plus interessantes et la topographic de Moscou.

184- Maestre, A. Geognosie de la Catalogue et d'une partie de l'Aragon. Paris.

1874 Magnan, 11. Materiaux pour une Etude Stratigraphiquc des Pyrenees ct des

Corbieres. Les Roches Ophitiques et lcs Terrains qui les renferment (Lauren-

tien, Cambrien, Silurien, Devonien, Carbonifere, Houiller, Permien, Triasique,

Jurassique et Cretace Inferieur) ; Remarques sur la formation des Montagnes
Pyreneennes et Corbieriennes et notamment sur l'importance des failles et des

erosions. Mem. Soc. Geo/. France, ser. 2, t. x, pp. Ill ; 4 pis.

Maillard, C. F., see Deshayes, G. P.

Major, J. D., see Colonna, F.

1862 Malaise, S. De l'age des phyllades fossiliferes de Grand-Manil pres de Gernbloux.

Bull. Ac. B. Belg., ser. 2, t. xiii, pp. 168—171.

1873 Description du Terrain Silurien du Centre de la Belgique. Mem. Cour. Sav.

Sir. Ac. Boy. Belg.

1874 Note sur la description du Terrain Silurien du Centre de la Belgique. Ann.
Soc. Mai. Belg., t. viii, pp. c—cv.

1878 Sur les Lingula trouvees a Lierneux, dans le cambrien de l'Ardenne. Ann.
Soc. Geol. Belg., t. v, pp. cxxxvii, cxxxviii.

— Decouverte de Brachiopodes du genre Lingula dans le cambrien du massif

de Stavelot. Bull. Ac. B. Belg., ser. 2, t. xlvi, p. 58.

1875-79 [Mallada, L.]. Sinopsis paleontologica deEspana (Plates only). Bol. Com. map.

geol. Bspan., vols, ii—vi.

1858 Malm, A. W. Om Hafs-Mollusken i Gotteborgs Skiirgard och i Gota-elfs rnynning.

Handl. Gotteb. K. Vet. Vitt. Samk., n. f., Bd. iv, pp. 7—28.

1867 Malzine, F. de. Description de trois coquilles fossiles nouvelles. Ann. Soc. Mai.
Belg., t. ii, pp. 45—48.

1822 Mantell, G. A. The Fossils of the South Downs ; or, Illustrations of the Geology

of Sussex. 4to. London.

1827 Ed. ii.

1833 Geology of the South-East of England. 8vo. London.

1850 Notice of the remains of the Dinornis and other Birds and of Fossils and
Rock-specimens collected in the Middle Island of New Zealand. With addi-

tional notes on the Northern Island. With note on the Fossiliferous Deposits

in the Middle Island by E. Forbes. Quart. Joum. Geol. Soc, vol. vi, pp.
319—343.



96 BIBLIOGRAPHY OF BRACHIOPODA.

1850 Mantell, R. N. An Account of the Strata and Organic Remains exposed in the

cutting of the branch Railway from the Great Western Line near Chippenham,
through Trowbridge to Westbury, in Wiltshire. Quart. Journ. Geol. Soc, vol.

vi, pp. 310—319.

1873 Manzoni, A. II Monte Titano, suoi fossili, la sua eta ed il suo modo d' origine.

Boll. R. Com. Geol. Bah, Anno iv, pp. 3—28, 67—84.

1838 Maravigna, C. M. Memoires pour servir a, l'histoire naturelle de la Sicile.

1846 Marcou, J. Recherches geologiques sur le Jura Salinois. Mem. Soc. Geol. France,

t. iii, pp. 1— 151. Bull. Soc. Geol. France, ser. 2, t. iii, pp. 500—508 ; t. iv,

135—139.

1853 A Geological Map of the United States and the British Provinces of North
America, with an Explanatory Text and plates of fossils. 2 vols. 8vo. Boston.

1856 Resume explicatif d'une Carte Geologique des Fjtats-Unis et des Provinces

Anglaises de l'Amerique du Nord, avec un profil geologique allant du Pacifique

et un planche de fossiles. Bull. Soc. Geol. France, ser. 2, t. xii, pp. 813—936,
pi. xxi and map.

1858 Geology of North America, with two reports on the Prairies of Arkansas and
Texas, the Rocky Mountains of New Mexico, and the Sierra Nevada of Cali-

fornia. Pp. 144 ; 7 pis. 4to. Zurich.

1861 The Taconic and Lower Silurian Rocks of Vermont and Canada. Proc. Boston

Soc. Nat. Hist., vol. viii, pp. 239—253.

1862 [Letter to M. J. Barrande on the foregoing], Cambridge.

1864 Une reconnaissance geologique au Nebraska. Bull. Soc. Geol. France, ser. 2,

t. xxi, p. 132.

1867 Le Dyas au Nebraska. Ibid., ser. 2, t. xxiv, pp. 280—300.

1875 On the Terebratula Mormonii. Trans. Ac. Sci. St. Louis, vol. iii, pp. 252

—

255.

1883 Note sur la Geologie de la Californie. Bull. Soc. Geol. France, ser. 3, t. xi,

pp. 407—435, pi. ix.

Marcy, O., see Winchell, A.

Marcy, R. B., see Hitchcock, E.

1876 Marion, A. P. Draguages proton ds au large de Marseille (Juillet—Octobre, 1875).

Note preliminaire. Rev. Sci. Nat., t. iv, pp. 9.

1857 Marmora, A. de la. Voyage en Sardaigne. Description statistique, physique, et

politique avec des recherches sur ses productions naturelles et ses antiquites.

Pt. iii, Description geologique (2 vols.), t. ii (Paleontologie), by G. Meneghini.
8vo. Atlas fol. Turin and Paris.

1876 Marr, J. E. Fossiliferous Cambrian Shales near Carnarvon. Quart. Journ. Geol.

Soc, vol. xxxii, pp. 134—139 [Appendix by H. Hicks].

1878 On some well-defined Life-zones in the lower part of the Silurian (Sedgwick)

of the Lake-district. Ibid., vol. xxxiv, pp. 871—885.



BIBLIOGRAPHY OP BRACUIOPODA. 97

1880 Mark, J. E. On the Cambrian (Sedgw.) and Silurian Beds of the Dee Valley as

compared with those of the Lake District. Quart, .lourn. Geol. Soc, vol. xxxvi,

pp 277—284.

— On the Predevonian Rocks of Bohemia. Ibid., pp. 591—(HO.

1882 On the Cambrian (Sedgw.) and Silurian Rocks of Scandinavia. Ibid., vol.

xxxviii, pp. 313—327.

Marschall, A. von, see Sdess, E.

1873 Martens, E. von. Critical List of the Mollusca of New Zealand contained in

European Collections, with references to descriptions and synonyms. Pp. 59.

8vo. Wellington. [Errata and Addenda, pp. 3, 1874.]

18(50-02 Martin, J. Paleontologie stratigraphique de l'lnfra-Lias du D6partement de la

Cote-d'Or, suivi d'un apercu paleontologique sur les memes assises dans le

Rhone, l'Ardoche, et l'lsere. Mem. Soc. Geol. France, ser. 2, t. vii.

1864 Zone a Avicula conlorta ou Etage Rhetien. Etat de la question. Mem. Ac.

Sci. Dijon, t. xii, pp. 1—270 ; t. xiii, pp. 103—119.

1878 Description du groupe Bathonien dans la Cote-d'Or. Ibid., ser. 3, t. v, pp.

100; 15 pis.

1798 Martin, W. Account of some species of fossil Anomia found in Derbyshire. Trans.

Linn. Soc, vol. iv, pp. 44— 50.

1809 Petrefacta Derbiensia ; or, Figures and Descriptions of Petrefactions collected

in Derbyshire. 4to. Wigan, London, &c.

1769-95 Martini, F. H. W., and J. H. Chemnitz. Neues systematisches Conchylien-

Cabinet. 11 vols. 4to. Nuremberg.

Martins, C, see Lamarck. J. P. B. A. de M. de.

1850 Massalongo, A. Schizzo geognostico sulla Valle del Progno e Torrente d'lllaci,

con un saggio della flora del Monte Bolca. Collettore delVAdige (Verona),

Sept. 14th, pp. 7, 8.

1843 Mather, W. W. Natural History of New York. Geology. Part I, comprising the

Geology of the First Geological District of New York. Pp. xxxvii, 671 ; 46 pis.

4to. Albany.

1842 Math£ron, P. Catalogue methodique et descriptif des corps organises fossiles du
Departement des Bouches du Rhone et lieux circonvoisins. 8vo. Marseilles.

1878 Recherches paleontologiques dans le midi de France. Livr. 1— 6. Pp. 4;
34 pis. Fol. Marseilles.

1865 Matthew, G. F. On the Azoic and Palaeozoic Rocks of Southern New Brunswick.

Quart. Journ. Geol. Soc, vol. xxi, pp. 422—434, pi. xii.

1875 Maurer, F. Palaontologische Studien im Gebiete des rheinischen Devon. N.
Ja/trb., pp. 596—618, pi.

1879 [New Meganteris.~\ Zeitschr. deutsch. geol. Ges. Bd. xxxi, p. 641.

Maw, G., see Davjdson, T.

13



98 BIBLIOGRAPHY OF BRACHIOPODA.

1877 Mayer, K. Systematisches Verzeichniss der Versteinemngen des Parisien der

Umgegend von Einsiedeln. Mat. Carte geol. Suisse, t. xiv, pp. 100 ; 4 pis.

1883 Mayer, P. Zoologischer Jahresbericht fur 1882, herausgegeben von der Zoolo-

gischen Station zu Neapel. Abth. iii, pp. 147. 8vo. Leipzig.

Meak, — and — Czekanowski. [Geology of E. Siberia.]

1879 Medlicott, H. B., and W. T. Blanford. A Manual of the Geology of India. 3

vols, and atlas of maps. 8vo. Calcutta.

1860 Meek, F. B. Descriptions of new fossil remains collected in Nebraska and Utah
by the exploring expeditions under the command of Captain J. H. Simpson.

Proc Ac. Nat. Sci. PMladel., ser. 2, vol. iv, pp. 308—315. Extended as
' Report of the Palaeontological Collections of the Expedition.' Appendix J, pp.
337—373, pis. i—v, in Captain J. H. Simpson's Report of Exploration across

the Great Basin of the Territory of Utah in 1859. 4to. Washington, 1876.

1864 Description of Carboniferous and Jurassic Fossils. Palaeontology of Cali-

fornia (Whitney), vol. i, pp. 1— 16, pis. i, ii. 4to. Philadelphia.

1865 Observations on the microscopic shell-structure of Spirifer cuspidatus,

Sowerby, and some similar American forms. Proc. Ac. Nat. Sci. Philadelph.,

ser. 2, vol. ix, pp. 275—277.

1866 Microscopic Structure of Spirifer cuspidatus, Sow. Amer. Journ., ser. 2, vol.

xli, p. 409.

1867 Note on the Punctate Shell-structure of Syringothyris. Ibid., vol. xliii, pp.
407, 408. (See also Geol. Mag., vol. iv, pp. 315, 316.)

— Remarks on Professor Geinitz's views respecting Upper Palaeozoic rocks and
fossils of South-Eastern Nebraska. Amer. Journ., ser. 2, vol. xliv, pp. 170

—

187, 282, 283, 327—339.

1868 Remarks on the Geology of the Valley of Mackenzie River, with figures and

descriptions of fossils from that region, in the Museum of the Smithsonian

Institution, principally collected by the late Robert Kennicott, Esq. Trans.

Chicago Acad. Sci., vol. i, pp. 61—114, pis. xi—xv.

1870 Descriptions of fossils collected by the U.S. Geological Survey under the charge

of Clarence King. Proc. Ac. Nat. Sci. Philadel., ser. 2, vol. xiv, pp. 56—64.

Published in extenso in Pep. U.S. Geol. Explor. 40 Par., vol. iv, pt. i, pp. 1

—

197, pis. i—xvii [1877].

1871 Preliminary notice of a new species of Trimerella from Ohio. Amer. Journ.,

ser. 3, vol. i, pp. 305, 306.

— Notice of a new Brachiopoda from the lead-bearing rocks at Mine-la-Motte.

Proc. Ac. Nat. Sci. Philadel., ser. 3, vol. i, pp. 185—187.

1872 Descriptions of a few new species and one new genus. Amer. Journ. , ser. 3,

vol. iv, pp. 274—281.

— Report on the Palaeontology of Eastern Nebraska ; with some remarks on

the Carboniferous Rocks of that district. Final Pep. U.S. Geol. Surv. Nebraska,

pp. 83—264; 11 pis.



BIBLIOGRAPHY OF BRACHIOPODA. 99

1873 Meek, F. B. Descriptions of invertebrate fossils of the Silurian and Devonian
Systems. Rep. Geol. Surv. Ohio, vol. i, pp. 1—243, pis. 1—22.

— Spergen-Hill fossils identified among specimens from Idaho. Amer. Journ.,

ser. 3, vol. v, pp. 383, 384.

1874 Notes on some of the fossils figured in the recently issued fifth volume of

the Illinois State Geological Report. Amer. Journ., ser. 3, vol. vii, pp. 189

—

193, 369—379, 484—490, 580—584, pi. vii.

1875 A Report on some of the Invertebrate Fossils of the Wavcrly Group and
Coal-measures of Ohio. Rep. Geol. Surv. Ohio, vol. ii, pt. ii, pp. 269—347,
pis. x, xiii—xx.

— Note on some Fossils from near the Eastern Base of the Rocky Mountains
west of Greely and Evans, Colorado, and others from about two hundred miles

further eastward, with descriptions of a few new species. Bull. U.S. Geol. Surv.

Territories, ser. 2, No. 1, pp. 39—47.

1876 Descriptions and Illustrations of Fossils from Vancouver's andSucia Islands

and other North-Western Localities. Ibid., vol. ii, pp. 351—374, pis. i—vi.

Descriptions of the Cretaceous Fossils collected on the San Juan Exploring

Expedition under Captain J. N. Macomb, pp. 121— 133, pis. i, ii of Captain

Macomb's Report of the Exploring Expedition from Santa Fe, New Mexico,
to the junction of the Grand and Green Rivers of the Great Colorado of the

West in 1859. 8vo. Washington.

1858 Meek, F. B., and F. V. Hayden. Descriptions of new organic remains collected in

the Nebraska Territory in the year 1857 . . . together with some remarks on
the geology of the Black Hills and portions of the surrounding country. Proc.

Ac. Nat. Sci. Philadel., ser. 2, vol. ii, pp. 41—59.

[Republished 1864 in ' Palaeontology of the U. Missouri.']

1861 Descriptions of new Lower Silurian (Primordial), Jurassic, Cretaceous, and
Tertiary Fossils collected in Nebraska by the Exploring Expedition under the

command of Captain Wm. F. Reynolds . . . with some remarks on the rocks

from which they were obtained. Ibid., vol. v, pp. 415—447.

1866 Meek, F. B., and A. H. Worthen. Palaeontology of Illinois. Geol. Surv. Illinois,

vol. ii, pp. 145—411, pis. 14—20, 23—32.

1868 Ibid., vol. iii, pp. 291—565, pis. 1—20

1873 Ibid., vol. v, pp. 323—619, pis. 1—32.

1875 Ibid., vol. vi, pp. 489—532, pis. 22—33.

Meek, F. B., see Hall, J., and Hayden, F. V.

1811 Megerle von Muhlfeldt, J. C. M. Entwurf eines neuen System's der Schal-

thiergehause . . . Mag. Ges. Nat. Freunde Berlin, Bd. v, pp. 38—72.

— Berliner Museum.

1818 Beschreibung einiger neuen Conchylien. Mag. Ges. Nat. Freunde Berlin, Bd..

vii, pp. 3—11.



100 BIBLIOGRAPHY OF BRACHIOPODA.

1829 Megerle von Muhlfeldt, J. C. M. Beschreibung einiger neuen Conchy lien. Verh.

Ges. Nat. Freunde Berlin, Bd. i, pp. 205—221.

1861 Meglitzky, — and — Antipoff. Geognostitcheskoi Opisanie Oujnoi Tchasti

Uralskago Chrebta izsliedovannoi vie tetchenii 1854 i 1858 godovie. Pp. 435.

8vo. St. Petersburg. See Quart. Journ. Geol. Soc, vol. xvii, Part II, p. 22.

1858 — Meneghini, C. G. Notice of the recent Advances of Palseontological Discovery

in Tuscany. Rep. Brit. Assoc, for 1857, Sections, pp. 79—82.

1866 Nuovi fossili Toscani.

1880 Nuovi fossili Siluriani de Sardegna. Atti R. Ac. Line, ser. 3. Mem., vol. v,

p. 209.

— Fossili Oolitici di Monte Pastello nella Provincia di Verona. Atti Soc. Tosc.

Sci. Nat., vol. iv, pp. 336—359, pis. xxi—xxiii.

Meneghini, G., see Canavari, M., Marmora, A. de la, and Savi, P.

1828 Menke, K. T. Synopsis methodica Molluscorum. 8vo. Byrmont. Ed. ii. 1830.

1835 Menteath, C. G. S. Notice of the Limestone of Closeburn, in reply to a Query of

the Geological Committee. Rep. Brit. Assoc, for 1834, Sect., p. 651.

1866 Mercey, N. oe. Sur un gisement du devonien inferieur au col d'Aubisque (Basses

Pyrenees). Bull. Soc. Geol. France, ser. 2, t. xxiii, p. 279.

1873 Metzger, A. Crustaceen und Mollusken von der Nordseefahrt der " Pommerania,"
1872. Systematische Beschreibung der neuen Arten. Fol. Berlin.

1864 Meyer, C. J. A. Three days at Earringdon. Position of the Sponge Gravel.

Geologist, vol. vii, pp. 5— 11, 80.

— New Species of Terebratella from the Bargate Stone. Ibid., vol. vii, pp.

166, 167.

— Notes on Brachiopoda from the Pebble-bed of the Lower Greensand of

Surrey, with descriptions of the new species, and Remarks on the Correlation of

the Greensand Beds of Kent, Surrey, and Berks, and of the Farringdon Sponge

Gravel and the Tourtia of Belgium. Geol. Mag., vol. i, pp. 249—257.

1868 Notes on Cretaceous Brachiopoda and on the Development of the Loop and

Septum in Terebratella. Ibid., vol. v, pp. 268—272.

— On the Lower Greensand of Godalming. Publ. by the Geol. Assoc, 8vo.

1873 Further Note on the Punrield Section. Quart. lourn. Geol. Soc, vol. xxix,

pp. 70—76.

1874 On the Cretaceous Rocks of Beer Head and the adjacent Cliff-sections and

on the Relative Horizons therein of the Warminster and Blackdown Fossiliferous

Deposits. Ibid., vol. xxx, pp. 369—376.

1878 Notes respecting Chloritic Marl and Upper Greensand. Geol. Mag., dec. ii,

vol. v, pp. 547— 551.

Meyer, H. von, see Bronn, H. G.



BIBLIOGRAPHY OF MltACIIIOPODA. 101

1866 Miall, L. C. Summary Notes of the Organisation and Classification of the

Brachiopoda.

Michauu, A. L. G., see Potiez, V. L. V.

1839 Michelotti, G. Brevicenni di alcuni resti delle classi Brachiopodi, Lamellibranchi

ed Acephali trovati fossili in Italia. Ann. Sci. Reyn. Lomb. Fen., vol. ix, pp.

119—138, 157—173.

— [Thecidece in Middle Tertiary, Turin.] Bull. Soc. Gcol. France, t. x, pp.

140, 141.

1847 Description des fossiles des terrains miocenes de l'ltalie septentrionale.

Natuurk. Verh. Holl. Maatsch. Wet., Bd. iii, pp. 408 ; 17 pis.

— Etudes snr le Miocene inferieur dc l'ltalie septentrionale. Ibid., Bd. iv, pp.

184; 16 pis.

1878 Mickleborough, J., and A. G. Wetherby. A Classified List of Lower Silurian

Fossils, Cincinnati Group. Journ. Cincinn. Soc. Nat. Hist., vol. i, pp. 61—86.

1847 Middendorff, A. T. von. Beitriige zu einer Malacozoologia Rossica. Mem. Ac.

Imp. Sci. St. Petersb.

Middlemiss, C. S., see Keeping, W.

1874 Miller, S. A. " Streptorhynchus {?) Itallii." Cincinn. Quart. Journ. Sci., vol. i,

pp. 148, 149.

— Trematis Dyeri. Ibid., p. 347.

1875 Monograph of the Brachiopoda of the Cincinnati group. Ibid.,$p. 6—62.

— On Crania reticularis, Miller. Ibid., p. 280.

1877 The American Palaeozoic Fossils. A Catalogue of the Genera and Species,

with Names of Authors, Dates, Places of Publication, Groups of Rocks in

which found, and the Etymology and Signification of the Words, and an Intro-

duction devoted to the Stratigraphical Geology of the Palaeozoic Rocks. Pp. xv,

253. 8vo. Cincinnati.

1878 Description of a New Genus and Eleven New Species of Fossils, with

remarks upon others well known from the Cincinnati Group. Journ. Cincinn.

Soc. Nat. Hist., vol. i, pp. 100—108, pi. iii.

— On the Synonymy of two species of Spirifer. Proc. Davenport. Ac. Nat. Sci.

1879 Catalogue of Fossils found in the Hudson-River, Utica Slate, and Trenton

Groups as exposed in the South-East part of Indiana, the South-West part of

Ohio, and the Northern part of Kentucky. 10 Ann. Pep. Geol. Surv. Indiana.

pp. 35.

1882 Subcarboniferous Fossils from the Lake-Valley Mining District of New
Mexico, with descriptions of New Species. Journ. Cincinn. Soc. Nat. Hist.,

vol. iv.

Description of Two New Genera and Eight New Species of Fossils from the

Hudson-River Group, with Remarks upon others. Ibid., vol. v.



102 BIBLIOGRAPHY OF BRACHIOPODA.

1878 Miller, S. A., and C. B. Dyer. Contributions to Palaeontology. Ibid.,vo\. i, pp.

24—39, pis. i, ii.

1835 Milne, D. On the Geology of Berwickshire. Bep. Brit. Assoc, for 1834, pp.
624—639.

1881 Milne Edwards, A. Brachiopodes dragues dans l'Atlantique a, bord du navire

de l'Etat " Le Travailleur." Rapport rendu somraaire. Compt.-rend.

Milne Edwards, A., see Deshates, G. P. ; and Lamarck, J. P. B. A. de M. de.

1862 Moller, V. von. [Carboniferous Palaeontology and Geology of the Ural Moun-
tains. Gornoi lurn.]

1863 Ueber die oberen devonischen Schichten des mittleren Russlands. Bull. Ac.

Imp. Sci. St. Petersb., t. v.

1871 Sur le Productus orelianus, nouvelle espece du terrain devonien de la Russie

centrale.

1874 Folborthia, eine neue Gattung fossiler Brachiopoden. N. lahrb., Heft 5, pp.
449_452, pi.

1875 Otcherki geologitcheskago Stroenija Ujnoi Tchasti Nijegorodskoi Gubernii.

8vo. St. Petersburg. Analysis by G. Dollfus, Bull. Soc. Geol. France, ser. 3,

t. iv, pp. 324—326 (1876).

— Geologitcheskoe opisanie Ilimskoi i Utkinskoi Kazenniche datche na Urale,

i Rezultate proisvedeniche ve niche razviedotchniche na Kamenneii ugole

rabote. Pp. 226 ; 6 pis. 8vo. Si. Petersburg. [Analysis by G. Dollfus, Ibid.,

ser. 3, t. v, pp. 559—562 (1878).]

Moller, V. von, see Semenow, P.

1852 Morch, 0. A. L. Catalogus conchyliorum quae reliquit .... Comes de

Yoldi. 8vo. Copenhagen.

1867 Faunula Molluscorum Insularum Faeroensium. Fid. Medd. Nat. Foren.

Kjobenhach.

1869 Catalogue des Mollusques du Spitzberg, recueillis par le Dr. H. Kroyer

pendant le voyage de la Corvette " La Recherche" en Juin, 1838. Ann. Soc.

Mai. Belg., t. iv, pp. 7—22.

1856 Moesch, C. Flotzgebirge in Canton Aargau.

1867 Geologische Beschreibung der Unigebungen von Brugg. 4to. Zurich.

— Dei- Aargauer Jura und die nordlichen Gebiete des Kantons Zurich. Mat.

Carte. Geol. Suisse, t. iv.

1874 Der siidliche Aargauer Jura und seine Unigebungen. Ibid., t. x, pp. 235 ;

4 pis.

1878 Zur Palaontologie des Sentisgebirges. Ueber neue und weniger bekannte

Petrefacten aus der Kreide des Sentisgebirges. Ibid., t. xiii, pp. 16; 3 pis.

1879 Mojsisovics, E. von. Ueber einige neue Funde vonFossilien in den Ostkarpathen.

Ferh. k. k. geol. Beichs., pp. 189—191.



milLIOGRAPIIY OF BRACIIIOPOI ),\. 103

1809 Mojsisovics, E. von. Ucber die ocnische Gruppe in den Triasbildnngen des

Bakonyer Waldes. Tbid., pp. 391, 392.

1808 Mojsisovics, E. von, and VV. Schlonbach. Das Verhalten der Flysehzone znm
Nordrande der Kalkalpen zwischen dein Traun- und dein Laubach-See bei

Gmunden. Ibid., pp. 212—210.

1878 Molynkux, W. On the Occurrence of Aviculopecten and other Marine Shells in

Deposits associated with Seams of Coal containing Salt Water in the Ashby
Coalfield. Rep. Brit. Assoc, for 1877, Sections, pp. 73, 74.

Molyneux, W., see Egerton, P. M. dk G.

1804 Montaqna, C. Gencrazione della Terra. 8vo. Turin.

1815 Montagu, G. Descriptions of several new or rare Animals, principally marine,

discovered on the South Coast of Devonshire. Trans. Linn. Soc, vol. xi,

pp. 1—27.

— An account of some new and rare British Shells and Animals. Ibid., pp.
179—204. Oken, Tsis, vol. i, pp. 479—480 [1817].

1809 Monterosato, Marquis T. A. di. [MSS.]

1875 Poche note sulla Conchiologia Mediterranea.

— Nuova Rivista delle Conchiglie Mediterranee. Atti. Ac. Palerm. Sci. Lett.

Arti, ser. 2, vol. v, pp. 50.

1877 Notizie sulla cochiglie della rada di Civita Vecchia. Ann. Mus. Civ. Nat.

Genova, vol. x.

1878 Enumerazione et sinonimica delle Conchiglie Mediterranee. 4to. Palermo.

1879 Note sur les especes du genre Platidia. lourn. Conchyl., ser. 3, t. xix,

p. 300.

1853 Moore, C. On the Palaeontology of the Middle and Upper Lias. Proc. Somersetsh.

Archaol. Nat. Hist. Soc, vol. iii, pt. 2, pp. 71—70.

1855 On new Brachiopoda from the Inferior Oolite of Dundry. Ibid., vol. v, pt.

2, pp. 107—128.

1859 On Triassic Beds near Frome and their Organic Remains. Rep. Brit. Assoc.

for 1858, Sections, pp. 93, 94.

1801 On new Brachiopoda and on the Development of the Loop in Terebratella.

Proc. Somersetsh. Archaol. Nat. Hist. Soc, vol. x, pp. 155—178. Geologist,

vol. iii, pp. 438—445; vol. iv, pp. 90—102, 190—194.

1803 Contributions to Australian Geology and Palaeontology. Rep. Brit. Assoc.

for 1802, Sections, p. 83.

1805 On the Middle and Upper Lias of the South-West of England. Proc. Somer-

setsh. Archaol. Nat. Hist. Soc, vol. xiii, pp. 199—244, 7 pis.

1807 On the Abnormal Conditions of the Secondary Deposits when connected

with the Somersetshire and South Wales Coal-basin, and on the age of the

Sutton and Southerndown Series. Quart. lourn. Geol. Soc, vol. xxiii, pp. 449

—

508, pis. xiv—xvii.



104 BIBLIOGRAPHY OF BRACHIOPODA.

1868 Moore, C. On the development of the Loop in the Terebratulidge. Geol. Mag., vol.

v, p. 343.

1870 On Australian Mesozoic Geology and Palgeontology. Quart. Journ. Geol.

Soc, vol. xxvi, pp. 226—261, pis. x—xviii.

— Report on Mineral Veins in Carboniferous Limestone and their Organic Con-

tents. With Notes on the Foraminifera by II . B. Brady. Rep. Brit. Assoc, for

1869, Sections, pp. 360—380.

1878 Notes on the Palaeontology and some of the Physical Conditions of the Meux-
Well Deposits. Quart. Journ. Geol. Soc, vol. xxxiv, pp. 914—923.

1881 On Abnormal Geological Deposits in the Bristol District. Ibid., vol. xxxvii,

pp. 67—82.

1849 Moore, J. C. On some Fossiliferous Beds in the Silurian Rocks of Wigtownshire

and Ayrshire. Notes on Fossils by J. W. Salter. Ibid., vol. v, pp. 7—12.

Moquin-Tandon, G., see Claus, C.

1845 Moreau, — . Reunion extraordinaire a Avallon (Yonne). Bull. Soc. Geol. France,

ser. 2, t. ii, pp. 659—754.

1880 Morgan, J. ue. Note sur les terrains cretaces de la vallee de la Bresle. Ibid., ser.

3, t. vii, pp. 197—201.

1883 Note sur quelques especes nouvelles de Megathyrides. Bull. Soc. Zool.

France, vol. viii.

1864 Moriere, J. Note sur le gres de Sainte Opportune (Orne), et sur le lias

de l'arrondissement d'Argentan. Mem. Ac. Sci. Caen., Bull. Soc. Linn. Norm.,

t. viii, pp. 151—170.

1878 Le lias dans le Departement de 1'Orne—Son etendue—Ses fossiles. Compt.-

rend. Assoc. Franc., sess. 6, pp. 482—493.

— Note sur le gres de Bagnoles (Orne). Bull. Soc. Geol. France, ser. 3, t. vi,

pp. 225—232. Bull. Soc. Linn. Norm., ser. 3, t. ii, pp. 20—34, pi.

1883 Morris, A. A Geological Sketch of Quidong, Manaro, Australia. Quart. Journ.

Geol. Soc, vol. xxxix. Proc, p. 76.

1843 Morris, J. A Catalogue of British Fossils, comprising all the genera and species

hitherto described, with references to their geological distribution and to the

localities in which they have been found. 8vo. London. Ed. ii, 1854.

1846 On the subdivision of the Genus Terebratula. Quart. Journ. Geol. Soc, vol.

ii, pp. 382—389.

1849 On the Genus Siphonotreta, with a description of a new Species (S. anglica).

Ann. Nat. Hist., ser. 2, vol. iv, pp. 315—321. Rep. Brit. Assoc, for 1849,

Sections, pp. 57, 58 (1850).

1851 Palaeontological Notes. Ann. Nat. Hist., ser. 2, vol. viii, pp. 85—90.

1853 On some Sections in the Oolitic District of Lincolnshire. Quart. Journ. Geol.

Soc, vol. ix, pp. 317—344, pi. xiv.



BIBLIOGRAPHY OF BRACHIOPODA. 105

1859 Morris, J. British Fossils stratigraphically and zoologically arranged. 8vo.

London.

1878 Address. Proc. Geol. Assoc, vol. v, no. 5, pp. 191—230.

1847 Morris, J., and T. Davidson. Descriptions of some species of Brachiopoda

(Leptcena Hasina, L. Bouchardii, L. Pearcei, Terebratula rur/ulosa, T. spinulosa,

&c). Ann. Nat. Hist., t. xx, pp. 250—257.

1846 Morris, J., and D. Sharpk. Description of eight Species of Brachiopodous Shells

from the Palaeozoic Rocks of the Falkland Islands. Quart. Journ. Geol. Soc,

vol. ii, pp. 274—278.

1862 Morris, J., and G. E. Roberts. On the Carboniferous Limestone of Oreton and

Farlow, Clee Hills, Shropshire. With a description of a new Pterichthys.

Quart. Journ. Geol, Soc., vol. xviii, pp. 94—106, pi. iii.

Morris, J., see Ibbetson, L. L. B. ; Murchison, R. I. ; and Strzblecki, P. E.

1862 Morse, E. Haemal and Neural regions of Brachiopoda. Proc. Boston Soc. Nat.

Hist., vol. ix, pp. 57—60.

1865 Classification of the Mollusca based on the principle of Cephalisation. Proc.

Essex Inst., vol. iv, pp. 162—180. Amer. Journ., ser. 2, vol. xlii, pp. 19—33

(1866).

1869 On the Early Stages of Brachiopods. Canad. Nat., vol. iv, pp. 321, 322.

Amer. Journ., vol. xlix, pp. 103, 104 (1870).

1870 On the Early Stages of Discina. Proc. Amer. Assoc, vol. xix, p. 270.

— On the Organisation of Lingula and Discina. Ibid., pp. 271, 272.

— Position of the Brachiopoda in the Animal Kingdom. Micr. Journ., vol. iv,

pp. 162—164. Amer. Nat., vol. iv, pp. 314—316 (1871).

— The Brachiopoda, a division of the Annelida. Proc Amer. Assoc, vol. xix,

pp. 272—276. Amer. Journ., ser. 2, vol. 1, pp. 100—104. Ann. Nat. Hist.,

ser. 4, vol. vi, pp. 267—270.

1871 On the early stages of Terebratulina septentrionalis, Couthouy. Ann. Nat.

Hist., ser. 4, vol. viii, pp. 414—427.

— Are the Brachiopods Annelida? Micr. Journ., vol. v, pp. 135—137.

— A reply to Mr. Dall's criticism on the Brachiopods as a division of the

Annelida. Amer. Journ., ser. 3, vol. i, pp. 136—138.

1872 On the oviducts and embryology of Terebratulina. Proc Amer. Assoc, vol.

xxi, pp. 222—225. Amer. Journ., ser. 3, vol. iv, pp. 262, 263. Micr. Journ.,

vol. viii, pp. 274, 275. Mem. Boston Soc. Nat. Hist., vol. ii, pp. 249—264

(1873).

1873 Early Stages of Terebratulina. Mem. Boston Soc. Nat. Hist., vol. ii, pp. 29

—40.

— On the embryology of Terebratulina. Proc Amer. Assoc, vol. xxii, pt. 2, pp.

308—310.
14



106 BIBLIOGRAPHY OF BRACHIOPODA.

1873 Morse, E. On the genitalia of the Brachiopoda. Ibid., pp. 310, 311. Canad. Nat.,

ser. 2, vol. vii, pp. 168, 169.

— The systematic position of the Brachiopoda. Proc. Boston Soc. Nat. Hist.,

vol. xv, pp. 315—373.

1878 On Japanese Lingula and Shell-mounds. Amer. Journ., ser. 3, vol. xv.

1879 Note on the extension of the coiled arms in Phynchonella. Ibid., ser. 3, vol.

xvii, p. 257.

1881 Observations on Japanese Brachiopods. Proc. Amer. Assoc, for 1880.

1858 Mortillet, G. de. Geologie et Mineralogie de la Savoie, ou Etudes geologiques

sur la Percee du Mont Cenis. 8vo. Chamber^.

1867 Gisements des Terebratules trouees. Bull. Soc. Geol. France., ser. 2, t. xxiv,

pp. 395, 396.

1876 Morton, G. H. The Carboniferous Limestone and Millstone-grit of North Wales.

Proc. Liverpool Geol. Soc, vol. iii, pt. 2, pp. 152—205 ; 5 pis.

1877, '78 The Carboniferous Limestone and Millstone-grit of Llangollen. Ibid., pp.
299—325, 371—428. Pep. Brit. Assoc, for 1877, Sections, pp. 74, 75.

1879 The Carboniferous Limestone and Cefn-y-Fedw Sandstone of the country

between Llanymynnech and Minera, North Wales. Pp. 140 ; 6 pis. 8vo.

London.

1881 The Carboniferous Limestone of Gower, compared with that of North Wales.

Proc. Liverpool Geol. Soc, sess. 22.

1712 Morton, J. The Natural History of Northamptonshire ; with some account of the

Antiquities. Fol. London.

1829 Morton, S. G. Description of new species of Ostrea, with some remarks on the

O. convewa, Say. Journ. Ac Nat. Sci. Philadel., ser. l,vol. vi, pp. 50, 51, pi. i.

1832, '33 On the analogy which exists between the Marl of New Jersey, &c, and
the Chalk Formation of Europe. Amer. Journ., ser. 1, vol. xxii, pp. 90—95

;

• vol. xxiv, pp. 128—132.

1834 Synopsis of the organic remains of the Cretaceous Group of the United

States ; illustrated by nineteen plates, to which is added an appendix contain-

ing a tabular view of the Tertiary fossils hitherto discovered in North America.

Pp. 88, 8, 23. 8vo. Philadelphia.

[Appendix republished from Journ. Ac Nat. Sci. Philadel., ser. 1, vol. viii,

pp. 207—227.]

1836 Notice and description of the organic remains embraced in a paper entitled

" Observations on the Bituminous Coal-deposits of the Valley of the Ohio, and

the accompanying rock strata, with notices of the fossil organic remains and

the relics of vegetable and animal bodies, illustrated by a geological map, by
numerous drawings of plants and shells, and by views of interesting scenery ;

"

by S. P. Hildretu, of Marietta, Ohio. Amer. Journ., ser. 1, vol. xxix, pp.

149—154.



BIBLIOGRAPHY OF BRACIIIOPODA. 107

1 842 Morton, S. G. Description of some new species of organic remains of the Cretaceous

Group of the United States, with a tabular view of the fossils hitherto discovered

in that formation. Journ. Ac. Nat. Sci. Philadel., ser. 1, vol. vi, pp. 207—227 ;

2 pis.

1871 Mottura, T. F. S. Sulla formazione solfifera della Sicilia. Mem. Ac. Sci. Torino,

vol. xxv, pp. 3G3—444. Mem. Cart. geol. Ital., vol. i, p. 53.

1874 Mourlon, M. [Reply to Cogel's second paper on the Terebratula grandis bed

near Antwerp.] Proc. verb. Soc. Mai. Belg., t. iii, pp. xlvi—lii.

Nouvelles observations au sujet de nos couches tertiaires a Terebratulagrandis.

Ibid., pp. lvii—lix.

1875 Sur l'etage devonien des Psammites du Condroz en Condroz. Bull. Ac. Bog.

Belg., ser. 2, t. xxxix, pp. 602—659 ; 2 pis.

1880, '81 Geologie de la Belgique. 2 vols. Pp. 317, 395. Brussels, Paris, and
Berlin.

1882 Monographic du Famennien. Bull. Ac. Bog. Belg., ser. 3, t. iv.

Mourlon, M., see Prestwich. J.

Muhlfeldt, J. C. M. M. von, see Megerle von Muhlfkldt, J. C. M.

1862 Muller, A. Geognostische Skizze der Cantons Basel. Mat. Carle Geol. Suisse, t. i.

1860, '61 Muller, F. Beschreibung einer Brachiopoden Larve. Arch. Anat. P/tgsiol., pp.
72—79. Ann. Nat. Hist., ser. 3, vol. vi, p. 310; vol. viii, pp. 505, 506. Arch.

Naturgesch., Jg. xxvii, pp. 53—56.

1847, '51 Muller, J. Monographie der Petrefacten der Aachener Kreideformation. 4to.

Bonn.

1859 Neue Beitrage zu Petrefacten der Aachener Kreideformation. 4to. Bonn.

1776 Muller, O. F. Zoologiae Danicae Prodromus.

1788-1806 Zoologia Danica, seu animalium Daniae et Norvegicae rariorum ac

minus notorum descriptio et historia. 4 vols. Fol. Copenhagen.

1835 Munster, G. von. [Lingula, Belthgris, Terebratula. ] N. Jahrb., pp. 330—334.

1839 Beitrage zur Petrefactenkunde., Heft i. 4to. Begreuth.

1840 —— Die Versteinerungen der Uebergangskalke mit Clymenien. Ibid., Heft ii.

1841 Beitr. Petref., Heft iv.

1843 Bemerkungen uber den Weissenkalk. B)id., Heft v.

1844 Ibid., Heft vi.

1846 Ibid., Heft vii.

1880 Munier-Chalmas. Sur quelques Genres de Brachiopodes. Bull. Soc. Geol. France.

1834 Murchison, R. 1. Outline of the Geology of the Neighbourhood of Cheltenham.

12mo. Cheltenham. Ed. ii, 1845.



108 BIBLIOGRAPHY OF BRACHIOPODA.

1839 Murchison, R. I. The Silurian System; founded on Geological Researches in the

Counties of Salop, Hereford, Radnor, Montgomery, Caermarthen, Brecon,

Pembroke, Monmouth, Gloucester, Worcester, and Stafford ; with description

of the Coalfields and overlying formations. 2 vols. 4to. London.

1840 — Sur les roches devoniennes [type particulier de l'Old Red Sandstone des geolo-

gues anglais] qui se trouvent dans le Boulonnais. Bull. Soc. Geol. France, t.

xi, pp. 229—256. N. Jahrb., 1841, pp. 772—78G.

1845 On the Palaeozoic Rocks of Scandinavia and Russia, particularly as to the

Lower Silurian Rocks which form their true base. Rep. Brit. Assoc, for 1844,

Sections, pp. 53— 55.

1845 On the Permian System as developed in Russia and other parts of Europe.

Quart. Joum. Geol. Soc., vol. i, pp. 81—87.

— On the Palaeozoic Deposits of Scandinavia and the Baltic Provinces of Russia,

and their Relations to Azoic or more ancient Crystalline Rocks ; with an

account of some great features of dislocation and metamorphism along their

northern frontiers. Ibid., pp. 467—494.

1847 On the Silurian and Associated Rocks in Dalecarlia and on the Succession

from Lower to Upper Silurian in Smoland, Oland, and Gothland, and in Scania.

Ibid., vol. iii, pp. 1—48, pi. i.

1849 On the Geological Structure of the Alps, Apennines, and Carpathians, more
especially to prove a transition from Secondary to Tertiary rocks and the deve-

lopment of Eocene deposits in Southern Europe. Ibid., vol. v, pp. 157—312.

1851 —— The Slaty Rocks of the Sichon, or northern end of the Chain of the Forez in

Central France, shown to be of Carboniferous Age. Ibid., vol. vii, pp. 13—18.

1851 On the Silurian Rocks of the South of Scotland. Ibid., vol. vii, pp.
137—169.

1852 On the Anticipation of the Discovery of Gold in Australia; with a General

View of the Conditions under which that Metal is Distributed. Ibid., vol. viii,

pp. 134—136.

On the Meaning of the term " Silurian System " as adopted by Geologists in

various countries during the last ten years. Ibid., pp. 173— 184.

1854 Siluria. The History of the Oldest Known Rocks containing Organic Remains
with a brief sketch of the Distribution of Gold over the Earth. 8vo. London.

Ed. ii, 1857 ; Ed. iii, 1859 ; Ed. iv, 1867 ; Ed. v, 1872.

1855 General Observations on the Palaeozoic Rocks of Germany. Rep. Brit. Assoc.

for 1854, Sections, pp. 87—91.

— Additional Observations on the Silurian and Devonian Rocks near Christiania

in Norway, on presenting M. Theodor Kjerulf's new Geological Map of the

District. Quart. Joum. Geol. Soc, vol. xi, pp. 161—165.

1858 The Silurian Rocks and Fossils of Norway as described by M. Theodor
Kjerulf, those of the Baltic Provinces by Professor Schmidt, and both compared
with their British Equivalents. Ibid., vol. xiv, pp. 36—53.



BIBLIOGRAPHY OF BRAC1110POI) A. 109

1863 Murchison, R. 1. On the Gneiss and other Azoic Rocks, and on the superjacent

Palaeozoic Formations, of Bavaria and Bohemia. Ibid., vol. xix, pp. 354—368.

1855 Murchison, R. I., and J. Morris. On the Palaeozoic and their Associated Rocks
of the Thiiringerwald and the Harz. Ibid., vol. xi, pp. 409—450.

1841 Murchison, R. I., and P. F. P. de Verneuil. On the Stratified Deposits which

occupy the Northern and Central Regions of Russia. Rep. Brit. Assoc, for

1840, Sections, pp. 105—110.

1843 Murchison, R. I., P. E. P. de Verneuil, and A. de Keyserling. Geologie de

Russie d'Furope. 4to. London.

Murchison, R. I., see Sedgwick, A.

Murr, C. G. von, see Torrubia, J.

Murray, H., see Jameson, —

.

1882 Murray, J. Exploration of the Faroe Channel in 1880. Proc. B. Soc. Edinb.

1831 Murray, P. Account of the Arbusculites argentea from the Carboniferous Lime-
stone of Inverted, near to Kirkcaldy in Fifeshire. Edin.N. Phil.Journ., vol. xi,

pp. 147—150.

1877 Nathorst, A. G. Om de Kambriska och Siluriska lagren vid Kiviks Esperod i

Skane, jemte ammarkningar om primordial faunans lager vid Andrarum. Geo/,,

foren. Stockholm Forh., Bd. iii, pp. 263—270.

1878 Nehring, A. Die quaternaren Faunen von Thicde und Westeregeln, nebst Spuren

des vorgeschichtlichen Menschen. Arch. Anthrop., Bd. x, pp. 359—398 ; Bd.

xi, pp. 1—24.

1874 Neilson, J. On some sections of Carboniferous Limestone near Busby. Trans.

Geol. Soc. Glasg., vol. iv, pt. iii, pp. 282—290.

1877 Geological Notes on the Cuttings in the City-of-Glasgow-Union Railway

between Bellgrove and Springburn. Ibid., vol. v, pt. ii, pp. 222—234.

1882 Neilson, J., jun. Notes on Scottish Brachiopoda. Ibid., vol. vi, pt. ii, p. 209.

1870 Neumayr, M. Jura-Studien. Die Klippe von Czetechowitz in Miihren. Jahrb. k.-k

geol. Beichs., Bd. xx, pp. 449—556.

1873 Die Fauna der Schichten mit Aspidoceras acanthicum. Abh. k.-k. geol.

Beichs., Bd. v, pp. 141—259.

1876 Die Ornatenthone von Tschulkovo und die Stellung des russischen Jura.

Geogn.-pal. Beitr., Bd. ii, pp. 319—348, pi. xxv.

1877 Die Zone der Terebratula Aspasia in den Siidalpen. Verh. k.-k. geol.

Beichs., pp. 177, 178.

1879 Psilonotenschichten aus den nordostlichen Alpen. Ibid., pp. 32, 33.

— Zur Kenntniss der Fauna des untersten Lias in den Nordalpen. Abh. k.-k.

geol. Beichs., Bd. vii, heft 5.

Remarques sur la classification du Jurassique superieur. Bull. Soc. Geol.

France, ser. 3, t. vii, pp. 104— 108.



110 BIBLIOGRAPHY OF BRACHIOPODA.

1883 Neumayr, M. Ueber die Brachialleisten (" nierenformige Eindriicke ") der Produc-

tiden. N. Jahrb., 1883, Bd. ii, p. 27.

Neumayr, M., see Stache, G.

1878 Newton, E. T. A Catalogue of the Cambrian and Silurian Fossils in the Museum
of Practical Geology, pp. 124. 8vo. London.

— A Catalogue of the Cretaceous Fossils in the Museum of Practical Geology,

pp. 124. 8vo. London.

1870 Nicholson, H. A. A Manual of Zoology for the Use of Students. 8vo.

Edinburgh and London.

Ed. ii, 1871 ; Ed. v, 1878.

— A Textbook of Zoology.

— An Introductory Textbook of Zoology.

1872 A Manual of Palaeontology for the Use of Students. Pp. 600. 8vo.

Edinburgh and London.

Ed. ii, 2 vols. Pp. 1070, 1879.

1874 Descriptions of New Fossils from the Devonian Rocks of Canada West,

Geol. Mag., dec. ii, vol. i, pp. 10—16, 54—60, 117—126, 159—163, 197—
201, pis. ii, iv, vi, ix.

— Report upon the Palaeontology of the Province of Ontario. Pp. 133 ; 8 pis.

8vo. Toronto.

— Summary of recent researches on the Palaeontology of the Province of

Ontario. Canad. Journ., n. ser., vol. xiv, pp. 125—136.

1875 [2nd] Report upon the Palaeontology of the Province of Ontario. Pp. 96 ;

4 pis. 8vo. Toronto.

— On the Guelph Limestones of North America and their Organic Remains.
Proc. B. Phgs. Soc. Edin., and Geol. Mag., dec. ii, vol. ii, pp. 343—348.

— On the bearing of certain palaeontological facts on the Darwinian Theory of

the origin of species and on the general doctrine of evolution. Trans. Vict.

Lnst., vol. ix, p. 307.

1877 Ancient Life History of the Earth; a comprehensive Outline of the Principles

and Leading Facts of Palaeontological Science. Pp. 407. 8vo. Edinburgh.

1874 Nicholson, H. A., and G. J. Hinde. Notes on the Fossils of the Clinton,

Niagara, and Guelph formations of Ontario, with descriptions of new Species.

Canad. Journ., n. s., vol. xiv, pp. 137—160.

Nicholson, H. A., see Harkness, R., and White, C. A.

1844 Nicol, J. Guide to the Geology of Scotland. 8vo. Edinburgh.

1848 On the Geology of the Silurian Rocks in the Valley of the Tweed. Quart.

Journ. Geol. Soc., vol. iv, pp. 195—209 [with Note by J. W. Salter].

1843 Nicollet, N. Report intended to illustrate a Map of the Hydrographical Basin

of the Upper Mississippi River. [Appendix C. List of Fossils belonging to the

several Formations alluded to in the Report ; arranged according to Localities,

pp. 167— 170.] 8vo. Washington.



BIBLIOGRAPHY OF BRACHIOPODA. Ill

1879 Niedswiedski, J. Miocan am Siidwestrande des Galizisch-Podoliachen Plateaus.

Verk. k.-h. geol. Rcic/is., pp. 263—268.

1877 Nikitin, S. Der Sperlingsberg (Worobiewi CJori) als juiassische Gegend. Bull,

Soc.Imp.Nat. Mosc, t. lii, pp. 97— 11C, pi. iii.

1881 Der Jura dcr Umgegend von Elatma. Pp. 5(5; pis. 4to. Moscow.

— Die Juraablagerung zwischen Rybinsk, Mologa, and Myschkim an dcr

Obercn Volga. 7 pis. 4to. St. Petersburg.

1824, '25 Nilsson, S. Brattenburgs Penningen. K. Svenska Vet.-Akad. Hand/., 1824, p.

378; 1825, p. 324.

1827 Petriticata Suecana Formationis Crctaceae. 10 pis. Fol. Lund and Gotka.

1883 NoEiiLiNG, F. Beitrag zur systcmatischen Stellung des Genus Porambonites, Pander.

Zeitschr. deutsch. geol. Ges., Bd. xxxv, p. 355.

1878 Nolan, Joseph. Explanatory Memoir to accompany Sheet 34 of the Maps of the

Geological Survey of Ireland. With Palseontological Notes by W. H. Baily.

Pj). 31. 8vo. Dublin.

Nolan, J., see Kinahan, G. H.

I860 Norman, A. M. The Mollusca of the Firth of Clyde. Zoologist, vol. xviii, pp.

7202—7213, 7238—7248.

1855 Norwood, J. G., and H. Pratten. Notice of the Producti found in the Western

States and Territories, with descriptions of twelve new species. Journ. Ac. Nat.

Sci. Philadel., ser. 2, vol. iii, pp. 5—22, pi.

— Notice of the genus Chonetes as found in the Western States and Territories,

with descriptions of eleven new species. Ibid., pp. 23—31, pi.

— Notice of fossils from the Carboniferous series of the Western States belonging

to the genera Spirifer, Bellerophon, Pleurotomaria, Macrocheilus, Natica, and

Loxonema, with descriptions of eight new species. Ibid., pp. 71—77, pi.

1859 Norwood, T. W. On the Comparative Geology of Hotham, near South Cave,

Yorkshire. Rep. Brit. Assoc, for 1858, Sections, pp. 96, 97.

1845 Nyst, P. H. Description des Coquilles et Polypiers fossiles des Terrains Tertiaires

de la Belgique. Mem. cour. Sav. etr. Ac. Roy. Belg., t. xvii, pp. 697 ; 49 pis.

1852 Notice sur le genre Davidsonia De Kon. Journ. Conchyl., t. iii, p. 89.

1882 Conchyliologie des Terrains Tertiaires de la Belgique. Pt. 1. Terrain pliocene

scaldisien. Ann. Mus. Roy. Hist. Nat. Belg., t. iii, pp. 263. Atlas (fol.)

;

28 pis.

1839 Nyst, P. H., and — Westendorp. Nouvelles recherches sur les coquilles fossiles

de la province d'Anvers. Bull. Ac. Roy. Belg., t. vi, pp. 393—414; 3 pis.

Nyst, P. H., see Thielens, A.

1878 Oehlert, D. Sur les fossiles devoniens du Departement de la Mayenne. Bull. Soc.

Geol. France, ser. 3, t. v, pp. 478—603 ; 2 pis.



112 BIBLIOGRAPHY OF BRACHIOPODA.

1879 Oehlert, D. Description de deux nouveaux genres de Crinoides du Terrain

Devonien de la Mayenne. Ibid., t. vii, pp. 6— 10, pis. i, ii.

1880 Note sur un nouvel horizon dans le Devonien du Departement de Maine-et

Loire. Ibid., t. viii, p. 276.

— Les Brachiopodes Siluriens de la Boheme d'apres les trauvaux de M. Bar-

rande. Journ. Conchyl., ser. 3, t. xx, pp. 86—95.

— Position systematique des Brachiopodes d'apres M. Dall. Ibid.

1882 Documents pour servir a l'etude des Faunes Devoniennes de l'Ouest de la

France. Mem. Soc. Geol. France, ser. 3, t. ii.

— Note sur le calcaire de Montjean et Chalonnes. Ann. Sci. Geol., t. xii.

Note geologique sur le Departement de la Mayenne. Bull. Soc. Etud. Sci.

Angers.

1883 Note sur les Chonetes Devoniens de l'Ouest de la France. Bull. Soc. Geol.

France, ser. 3, t. xi, pp. 514—529, 2 pis.

— Note sur la Terebratula {Centronelld) Guerangeri. Bull. Soc. Etud. Sci.

Angers, pp. 11, 2 pis.

1884 Etudes sur quelques Brachiopodes Devoniens, Rhgnchonella et Uncinulus.

Bull. Soc. Geol. France, ser. 3, t. xii, p. 411.

1881 Oehlert, D., and — Davoust. Sur le Devonien du Departement de la Sarthe.

Ibid., ser. 3, t. vii, pp. 697—717, pis. xiii—xv.

Oehlert, D., see Davidson, T., and Kowalewsky, W.

1862 O'Kelly, J. Explanations to accompany Sheet 127 of the Maps of the Geological

Survey of Ireland, illustrating a portion of the Queen's County. With Palaeon-

tological Notes by W. H. Baily. Pp. 32. 8vo. Dublin.

O'Kelly, J., see Foot, F. J., and Jukes, J. B.

1863 Oldham, T. On the Occurrence of Rocks of Upper-Cretaceous Age in Eastern

Bengal. Quart. Journ. Geol. Soc., vol. xix, pp. 524—526.

1862 Ooster, C. von F. Ueber dieExistenz der Gault- oder Griinsandformation (Albien,

d'Orb.) in den Berner Alpen. Mitth. nat. Ges. Bern., pp. 60—63.

1865 Beitrag zur palaontologischen Kenntniss der westlichen Schweizer-Alpen.

Ibid., pp. 140—155.

1871 Paliiontologische Mittheilungen aus den Freiburger-Alpen, sowie aus dem
angrenzenden waatlandischen Gebiete. Ibid., pp, 325, 326.

Ooster, C. v. F., see Ooster, W. A.

1863 Ooster, W. A. Petrifications remarquables des Alpes Suisses. Synopsis des

Brachiopodes fossiles des Alpes Suisses. 10 pis. 4to. Geneva and Basle.

1869 Idem. Le Corallien de Winimis. Avec une Introduction geologique parC. de
Fischer-Ooster. 24 pis. 4to. Geneva and Basle.



BIBLIOGRAPHY OF BRACIIIOPODA. 113

1S09-71 Ooster, W. A., and C. v. F. Ooster. Frotozoe Helvetica; Mittheilungen

iiber merkwiirdige Thier- und Pflanzenreste der schvveizerischen Vorwelt.

2 vols. 4to. Basle and Geneva.

1853 OppRii, A. Der mittlere Lias Schwabens. Jahrcsb. Ver. Nat. Wilrit., Bd. x, pp.
39—136.

1856 Die Jnraformation Englands, Frankreichs und des siidwestlichen Deutsch-

lands. Ibid., Bd. xii, pp. 121

—

556; Bd. xiii, pp. 141—396; Bd. xiv,

pp. 129—291.

1858 Classification de la Formation Jurassique d'apres les caracteres paleonto-

logiques. Bull. Soc. Geol. France, ser. 2, t. xv, pp. 657—664.

1S60 Ueber die weissen und rothen Kalke von Vils in Tyrol. Jahresb. Ver. Nat.

Wiirtt., Jg. xvii, pp. 355—361. N. Jahrb., 1861, p. 674.

1S61 Ueber die Brachiopoden des untern Lias. Zeilschr. deuhcli. geol. Ges.
t
Bd.

xiii, pp, 529

—

550; 4 pis.

1863 Ueber das Vorkommen von jurassischen Posidonornyen-Gesteinen in den

Alpen. Ibid., Bd. xv, pp. 188—217, 3 pis.

1865 Die tithonische Etage. Ibid., Bd. xvii, pp. 535— 558. Arch. Sci. Phys. Nat.,

t. xxv, pp. 63—70 (1866).

— Palaontologische Mittheilungen aus dem Museum des Konigl. Bayer.

Staates. IV. Ueber Ostindische Fossilreste. V. Geognostische Studien in der

Ardeche. 8vo. Stuttgart.

1856 Oppel, A., and E. Suess. Ueber die muthmasslichen Aequivalente der Kossener

Schichten in Schwaben. Sits. h. A/c. Wiss. Wien. Bd. xxi, pp. 535—549.

Abstract in Quart. Journ. Geol. Soc, vol. xiii, pt. 2, pp. 1— 7.

1839-42 Orbigny, A. d'. Voyage dans l'Amerique Meridionale. Geologie, Paleontologie

;

Foraminiferes. 3 vols. 4to. Paris and Strasbourg. See Bull. Sci. Nat., t. xix,

pp. 212—222 (1829).

1847 Considerations zoologiques et geologiques sur les Brachiopodes ou Pallio-

branches. Cowpt.-rend., t. xxv, pp. 193—195, 266—269. Ann. Sci. Nat.,

ser. 3, t. viii, pp. 241—270 ; t. xiii, pp. 293—353 (1850) ; t. xiv, pp. 69—
90 (1850).

— Paleontologie Francaise ; Terrain cretace, t. iv.

1849 Cours elementaire de Paleontologie et de Geologie stratigraphiques. 3 vols.

8vo. Atlas 4to. Paris.

1849-52 Prodrome de paleontologie stratigraphique universelle des Animaux
Mollusques et Rayon nes faisant suite au Cours Elementaire de Paleontologie et

de Geologie stratigraphiques. 3 vols. 8vo. Atlas 4to. Paris.

1852 Note sur une nouvelle espece geante du genre Terebrirostra de la classe des

Brachiopodes. Journ. Conchyl., t. ii, pp. 222—225, pi.

1853 Description du genre Hypotrema. Ibid., t. iv. pp. 432—438, pi.

1855 Mollusques de l'lle de Cuba. 2 vols. 8vo. 29 pis. Fol. Paris.

15



114 BIBLIOGRAPHY OF BRACHIOPODA.

Orbigny, A. d', see Dumont d'Urville, J. ; and Verneuil, P. E. P. de.

1874 Ortlieb, J. Compte-rendu d'une excursion a Cassel. Ann. Soc Geol. Nord, t. i,

pp. 101—109.

1875 Orton, J. On the Geological Structure of the Amazons Valley. Ann. Nat. Hist.,

ser. 4, vol. xvi, pp. 359—368. (In advance of chap, xli of Ed. iii of ' The
Andes and the Amazons ; or, Across the Continent of South America.' Pp. 645.

12mo. New York, 1876.)

1872 Orueta, D. M. d'. Further Notes on the Geology of the Neighbourhood of Malaga.
Quart. Journ. Geol. Soc., vol. xxviii, pp. 492—494.

1844 Owen, D. D. Descriptions and figures of some organic remains supposed to be

new. Appendix (pp. 69— 86, pis. xi—xviii) of Report of a Geological Explora-

tion of part of Iowa, Wisconsin, and Illinois. [See below, 1852]

1846 On the Geology of the Western States of North America. Quart. Journ. Geol.

Soc., vol. ii, pp. 433—447. Proc. Geol. Soc., vol. iv, pp. 1—4.

1852 Report of a Geological Survey of Wisconsin, Iowa, and Minnesota, and inci-

dentally of a portion of Nebraska Territory. Pp. 638 ; 27 pis., 16 sections,

map. 4to. Philadelphia.

1833 Owen, R. On the Anatomy of the Brachiopoda of Cuvier, and more especially the

Genera Terebratula and Orbicula. Proc. Zool. Soc, vol. i, pp. 125— 128.

Froriejp s Notizen, Bd. xli, pp. 33—36 (1834); Trans. Zool. Soc, vol. i, pp.

145—164(1835); Ann. Sci. Nat., ser. 3, t. iii, pp. 52—77 (1835); Oken,

Isis, 1835, pp. 143—160.

1843 Lectures on Comparative Anatomy and Physiology of the Invertebrate

Animals. 8vo. London.

Ed. ii, 1855.

1853 Anatomy of Invertebrata.

— L'Appareil circulatoire chez les Mollusques de la Classe des Brachiopodes.

Ann. Sci. Nat., ser. 3.

1858, '59. Arts "Mollusca" and "Palaeontology" ' Encyclopaedia Britannica,'

Ed. viii.

1860 Palaeontology ; or, a Systematic Summary of Extinct Animals and their

Geological Relations. 8vo. Edinburgh. Ed. ii, 1861.

Owen, R., see Adams, Arthur; and Davidson, T.

Pacht, R., see Helmersen, G. von.

1867 Packard, A. S., jun. Observations on the Glacial Phenomena of Labrador and

Maine, with a view of the recent invertebrate fauna of Labrador. Mem. Boston

Soc. Nat. Hist., vol. i, pp. 210—303.

1876 Life Histories.

1859 Page, D. Further Contributions to the Palaeontology of the Tilestones, or Silurio-

Devonian Strata of Scotland. Pep. Brit. Assoc for 1858, Sections, pp. 104,

105.



BIBLIOGRAPHY OF BRACIIIOPODA. 115

1877 Paiilen, A. v. d. Monographic der baltisch-silurischen Arten der Brachiopoden-

Gattung Orthisina. Mem. Ac Imp. Sci. St. Petersb., ser. 7, t. xxiv, No. 8,

pj). 52 ; 4 pis.

1845 Paillette, A. Recherches sur quelques-unes des rochcs qui constituent la province

des Asturies (Espagne), suivies d'une notice des fossiles qu'elles renfertnent, par

MM. de Verneuil et d'Archiac. Bull. Soc Geol. France, ser. 2, t. ii, pp. 439
—482, pis. xii—xiv.

184C Paillette, A., and P. E. P. de Verneuil. Note sur le terrain carbonifere de Pola

de Lena. Ibid., t. iii.

1760 Pallas, P. S. Miscellanea Zoologica, quibus novae imprimis et obscurae Aniraalium

Species describuntur. 4to.

1830 Pander, C. H. Beitriige zur Geognosie des Russischen Reiches. 4to. Atlas fol.

St. Petersburg//,.

1831 Sur une decouverte de fossiles faite dans la partie inferieure du terrain

Silurien de Russie. Bull. Soc. Geol. France, ser. 2, t. viii, pp. 251—254.

1874 Parfitt, E. The Fauna of Devon. Conchology.

1881 Parkinson, C. Upper Greensand and Chloritic Marl, Isle of Wight. Quart-

Journ. Geol. Soc., vol. xxxvii, pp. 370—375.

1804-11 Parkinson, J. Organic Remains of a Former World. An Examination of the

mineralized remains of the Vegetables and Animals of the antediluvian World,

generally termed extraneous fossils. 3 vols. 4to. London.

1811 Observations on some of the Strata in the Neighbourhood of London, and on

the Fossil Remains contained in them. Trans. Geol. Soc, vol. i, pp. 324—354.

Phil. Mug., vol. xxxviii, pp. 130—153 (1811). Nat. Phil. Chew,. Arts Journ.,

vol. xxxi, pp. 38—54, 111—123 (1812). Annul. Physik, xlv, pp. 150—184
(1813). Journ. Mines, t. xxxiv,pp. 289—307, 375—388 (1813). Journ. Phys.,

t. lxxviii, pp. 317—335 (1814).

1821 Remarks on the Fossils collected by Mr. W. Phillips, near Dover and Folke-

stone. Trans. Geol. Soc., vol. v, pp. 52— 59.

1822 Outlines of Oryctology. An Introduction to the Study of Fossil Organic

Remains, especially of those found in the British Strata. Ed. ii. Ed. iii, not

dated. 8vo. london.

1880 Parona, C. F. I fossili dcgli strati a Posidonomya alpina di Campo Rovere negli

Sette Comuni. Atti Soc. Hal. Sci. Nat., vol. xxiii, p. 244.

— II Caleare Liassico di Gozzano ed i suoi fossili. Atti B. Line, ser. 3,

vol. viii, p. 187.

1881 Di alcuni Fossili del Giura Superiore raccolti nelle Alpi Venete Occidentali.

B. 1st. Lomb., ser. 2, vol. xiv, p. 647.

1882 Ibid., vol. xv, fasc. 11.

1S83 Contributo alio studio delta Fauna liassica dell' Apennino centrale. Atti B.
Ac. Line, ser. 3, 4 pis.



116 BIBLIOGRAPHY OF BRACHIOPODA.

1884 Parona, C. F. Sopra alcuni fossili del Lias inferiori di Caremo. Atti Soc. Ital.

Sci. Nat., vol. xxvii.

1885 Sull 'eta degli strati a Brachiopodi della Croce di Segan in Val Tessino.

Atti Soc. Tosc. Sci. Nat.

1885 Parona, C. F., and M. Canavari. Brachiopodi Oolitici di alcune Localita dell'

Italia Settentrionale. Atti Soc. Tosc. Sci. Nat., vol. v, pp. 331—350, 3 pis.

Parona, C. F., see Canavari, M.

1848 Pattison, S. R. A Brief Description of the Coast of Cornwall between the Padstow
River and Perran Sands. Trans. Hoy. Geol. Soc. Cornwall, vol. vii, pp. 47
—52.

— On an Insulated Patch of Devonian Strata in the Parish of St. Stephen by
Launceston, Cornwall. Ibid., pp. 63, 64.

1877 The Darwinian Theory tested by Science. Leisure Hour. September.

18— Pascoe, F. P. Zoological Classification; a handy book of reference, with tables of

the sub-kingdoms, classes, orders, &c, of the Animal Kingdom, their characters,

and lists of the principal families and genera. Ed. ii, 1880. 8vo. London.

1863 Paul, K. M. [Cretaceous of Koniggratz.] Verh. k.-k. geol. Beichs.

1869 Die Umgebungen von Homonna (Nord-Ungarn). Verh. k.-h. geol. Beichs.,

pp. 215, 216.

1870 Das Gebirge von Homonna; ein Beitrag zur Kenntniss der mesozoischen

Kalkgebilde in den Carpathen. Jahrb. lc.-k.geol. Beichs., Bd. xx, pp. 227—242.

1826 Payrandeau, B. C. Catalogue descriptif et methodique des Annelides et des

Mollusques de l'lle de Corse. 8 pis. 8vo. Paris.

Pkach, B. N., see Geikie, A.

1842 Peach, C. W. An Account of the Fossil Organic Remains of the South-East Coast

of Cornwall, and of Bodmin and Menheniot. Bep. Brit. Assoc, for 1841,

Sections, p. 61.

1845 On the Organic Fossils of Cornwall. 12 Ann. Bep. Boy. Cornwall Poly t. Soc.

p. 65.

1865 Additional List of Fossils from the Boulder-clay of Caithness. Bep. Brit.

Assoc, for 1864, Sections, pp. 61—63.

1 875 Remarks on some of the Organic Remains of Cornwall in the Museum of the

Royal Geological Society of Cornwall. Trans. B. Geol. Soc. Cornwall, vol. ix,

pp. 49—54.

1881 On Fossils from the Rocks of Cornwall, some of them new to the list. Ibid.,

vol. x, pp. 90—98.

1866 Pellat, E. Note sur les assises superieures du terrain jurassique du Boulogne-sur-

Mer et croquis des falaises situees entre Wimereux et les moulins de Ningle.

Bull. Soc. Geol. France, ser. 2, t. xxiii, pp. 193—216.

Pellat, E., see Loriol, P. de.



BIBLIOGRAPHY OF BRACHIOPODA. 117

1S57 Pellegrini, G., and — Pizzolari. Cenni sulla constituzione geognostica del

Monte Pastello nella Provincia Veronese. Gazz. Uffic Verona, ann. iii. Ibis,

vol. i, p. 355.

1SG1 Pengelly, W. On the Chronological and Geographical Distribution of the

Devonian Fossils of Devon and Cornwall. Rep. Brit. Assoc, for I860, Sections,

pp. 91—101.

1862 On the Relative Age of the Petherwin and Barnstaple Beds. Ibid, for 1861,
Sections, pp. 124—127.

1867 The Distribution of the Devonian Brachiopoda of Devonshire and Cornwall.

Trans. Devons/i. Assoc, vol. ii, pp. 170—186.

1773 Pennant, — . Sur la Terebratida caput-serpentis. Nova Acta R. Soc. UpsaL, t. i.

1876 Penning, W. H. Field Geology. With a Section on Palaeontology by A. J. Jukes
Browne. 8vo. London.

1879 Ed. ii.

1881 Penning, W. H., and A. J. Jukes Browne. The Geology of the Neighbourhood

of Cambridge, with Palaeontological Appendix by R. Etheridge. Sheet 50,

S. W. Geological Survey Memoir. Pp. 184 ; 7 pis. 8vo. London.

Penning, W. H., see Whitaker, W.

1874 Penny, C. W. Natural History in the Christmas Holidays. Fourth Ann. Rep.

Wellington Coll. Nat. Sci. Soc, pp. 42—45.

1878 Percival, S. G., Orthisredux'm Midland Bunter Pebbles. Geol. Mag., dec. ii, vol.

v, p. 333.

Percy, J., see Smyth, W. W.

1853 Perez, A. Sui Limiti Geognostici del Terreno Cretaceo delle Alpi Marittime. Atti

VIII Riunione Sci. Ital. (for 1846), pp. 651—658. Translated by T. R. Jones
in Quart. lourn. Geol. Soc, vol. xi, pp. 1—7 (1855).

1878 Peron, A. Observations sur la Faune des Calcaires a Echinides de Rennes-les-

Bains, et sur quelques Fossiles du Terrain Cretace superieur. Bull. Soc. Geol.

France, ser. 3, t. v. pp. 499—535, pi. vii.

Peron, A., see Cotteau, G.

1854 Peters, K. F. Die Salzburgischen Kalkalpen im Gebiete der Saale. Ja/irb. k.-k.

geol. Reichs., Bd. v. pp. 116— 142.

1851 Petit be la Saussaye, S. Catalogue des Mollusques marins qui vivent sur les

cotes de la France. Journ. Conchyl., t. ii, pp. 274—300, 373—396.

1852 Suite du Catalogue des coquilles marins des cotes de France. Ibid., t. iii,

pp. 70—96, 176—207.

1857 Supplement au Catalogue des Mollusques marins qui vivent sur les cotes de

la France. Ibid., ser. 2, t. ii, pp. 350—368.

1869 Catalogue des Mollusques testaces des mers d'Europe.

Petri, C, see Haas, H.



118 BIBLIOGRAPHY OF BRACHIOPODA.

1845 Petzholdt. Beitrage zur Geognosie von Tyrol. 8vo. Leipzig.

183G, '44 Philippi, R. A. Enumeratio Molluscorum Sicilise cum viventinra turn in

tellure tertiaria fossilium quae in itinere suo observavit. Vol. i, 10 pis. 4to.

Berlin ; vol. ii, 18 pis. . 4to. Halle.

1841-43 Beitrage zur Kenntniss der Tertiarversteinerungen des nordwestlichen

Deutschlands. 4 pis.

1844 Bemerkungen iiber die Molluskenfauna Unter-Italiens. Arch. Naturgesclt.

Bd. x, pp. 28—52, 348—370. English in Quart. Journ. Geol. Soc., vol. i, pt.

2, pp. 95—111 (1845) ; vol. ii, pt. 2, pp. 1—17 (1846).

1844 Nachtrag zum zweiten Bande der " Enumeratio Molluscorum Sicilise."

Zeitschr. Malakozool., pp. 100—112.

1845 Diagnosen einiger neuen Conchylien. Arch. IValurgesch., Bd. xi, pp. 50—71.

1853 Handbuch der Concbyliologie und Malacologie. 8vo. Halle.

1788 Philipson, — . Dissertatio Historiae Naturalis.

1829 Phillips, J. Illustrations of the Geology of Yorkshire; or, a Description of the

Strata and Organic Remains of the Yorkshire Coast. 4to. York.

1835 Ed. ii.

1875 Ed. iii (by R. Etheridge). Pp. xii, 354, maps and 28 pis. 4to. London.

1841 Figures and Descriptions of the Palaeozoic Fossils of Cornwall, Devon, and

West Somerset. Memoirs of the Geological Surveg of Great Britain, vol. i.

8vo. London.

1858 On some Comparative Sections in the Oolitic and Ironstone Series of York-

shire. Quart. Journ. Geol. Soc, vol. xiv, pp. 84—98, pi. vi.

1860 On some Sections of the Great Oolite near Oxford. Ibid., vol. xvi, pp. 115

—119.

1871 Geology of Oxford and the Thames Valley. 8vo. Oxford.

1846 Phillips, J., and J. W. Salter. The Malvern Hills compared with the Palaeozoic

District of Abberley. Memoirs Geol. Surv. Grt. Britain, vol. ii. 8vo. London.

1844, '45 Pictet, F. J. Traite Elementaire de Paleontologie, on Histoire Naturelle des

Animaux fossiles consideres dans leurs rapports zoologiques et geologiques. 4

vols. 8vo. Atlas of 73 pis. Fol. Paris.

— Ed. ii, 1853-57, 4 vols. 8vo. and 4to., atlas (2 vols).

1867 Discussion des documents geologiques fournis par la comparaison des

fossiles. Arch. Sci. Phys. Nat.

— Etudes monographiques des Terebratules du Groupe de la T. diphga. (Me-

langes Paleontologiques, t. iii). Geneva.

186S Etudes provisoires des fossiles de-la-Porte de France et d'Aizy. Bull. Soc.

Geol. France, ser. 2, t. xxv, pp. 811— 821.



BIBLIOGRAPHY OF BRACHIOPODA. 119

1S69 Pictet, F. J. Sur 1'etat dc la question relative anx limites dcla periode Jurassiquc

et de la periode Cretace. Arch. Sci. Phys. Nat., t. xxxvi, pp. 224—24G. Act. Soc

Hclv. Sci. Nat, t. liii, pp. 149—155. Phil. Mag., vol. xxxix, pp. 321—335.

Pictet, F. J., and G. Campiche. Materiaux pour la Paleontologie Suisse. Fossiles du

terrain Cretace de Sainte-Croix. Ser. 2, t. ii ; ser. 3, t. ii ; ser. 4, t. i ; ser. 5,

t. i ; ser. 6, t. i.

1856 Piette, E. Sur les gres d'Aiglemont. Bull. Soc. Geol. France, ser. 2, t. xiii, pp.

188—207.

Piette, E., see Terquem, O.

1847, '51 Pilla, L. Trattato di Geologia ; diretto specialmente a fare un confronto

tra la structura fisica del settentrione e del raezzogiorno di Europa. 2 vols. 8vo.

Pisa.

1875 Pillet, — and — de Fromentel. Description geologique et paleontologique de

la colline de Lemenc sur Chambery. Pp. 119; map and atlas of 15 pis. 8vo.

Chambery.

1878 Pihona, G. A., Sulla Fauna fossile Giurese del Monte Cavallo in Friuli. Mem. B.
1st. Ven. Sci., vol. xx, pt. 2, pp. 62 ; 9 pis.

Pizzolari, —, see Pellegrini, G.

1866 Plant, John. Notes Relating to the Discovery of Primordial Fossils in the Lingula-

Flags in the Neighbourhood of Tyddyngwladis Silver-lead Mine. Quart. Journ.

Geol. Soc, vol. xxii, pp. 505, 506. Trans. Manch. Geol. Soc, vol. v, pp. 76
—80.

1858 Plews, H. T. On the Coalfields of New South Wales. Trans. N. Bng. Inst. Eng.,

vol. vi, pp. 27—48.

1677 Plot, R. The Natural History of Oxfordshire, being an essay towards the Natural

History of England. Fol. Oxford.

1 705 Ed. ii. 4to. Oxford.

1791, '95 Poli, J. X. Testacea utriusque Siciliae, eorumque historianaturaliset anatome,

tabulis aeneis illustrata. Fol. Parma. Extract in Oken, Isis, 1818, pp. 1877

—

1916.

1826 [Supplement, by Delle Chiaje.]

1843 Portlock, J. E. Report on the Geology of the County of Londonderry and of

parts of Tyrone and Fermanagh. Memoir Geol. Survey Ireland. Pp. xxxi, 784

;

pis. xxxix [and 10]. 8vo. Dublin.

1844 On the Geology of Corfu. Bep. Brit. Assoc, for 1843, Sections, p. 57.

1878 Potier, — . Compte rendu d'une course de la Grotte de Mars et des carrieres de

la Sine. Bull. Soc. Geol. France, ser. 3, t. v, pp. 784—788.

1838, '44 Potiez, V. L. V., and A. L. G. Michaud. Galerie des Mollusques, ou Cata-

logue methodique, &c, des Mollusques et Coquilles du Musee de Douai.

2 vols, and atlas. 8vo. Paris.

1S67, '69 Pourtales, L. F. de. Contributions to the Fauna of the Gulfstream at great

depths. Bull. Mus. Harvard Coll., vol. i, pp. 103—142 ; Amer. Journ., ser. 2,

vol. xlvi, pp. 409—413 ; Ann. Nat. Hist., ser. 4, vol. iii, pp. 87—92.



120 BIBLIOGRAPHY OF BRACHIOPODA.

1871 Pourtales, L. J. de, and W. H. Dall. Report on the Brachiopods obtained by
the United- States Coast Survey Expedition. Bull. Mm. Harvard Coll.

1850 Prado, Casciano de. Sur les terrains de Sabero et de ses environs dans les mon-
tagnes de Leon. Bull. Soc. Geol. France, ser. 2, t. vii, pp. 137—155.

1854, '55 Sur la Geologie d'Almaden, d'une partie de la Sierra Morena, et des

montagnes de Tolede. Ibid., ser. 2, t. xii, pp. 182—203.

1852 Pratt, S. P. On the Geology of Catalonia. Quart. Journ. Geol. Soc., vol. viii, pp.
268—273.

Pratten, H., see Norwood, J. G.

1854 Prediger, C. Geognostische Beobachtungen am siidlichen Harze. Zeitschr.

gesammt. Nat., Bd. iii, p. 364.

1854 Prestwich, J. On the Thickness of the London Clay ; on the Relative Position of

the Fossiliferous Beds of Sheppey, Highgate, Harwich, Newnham, Bognor, &c. ;

on the Probable Occurrence of the Bagshot Sands in the Isle of Sheppey.

Quart. Journ. Geol. Soc, vol. x, pp. 401—419.

— On the Distinctive Physical and Palaeontological Features of the London Clay

and the Bracklesham Sands ; and on the Independence of these two Groups of

Strata. Ibid., pp. 435—454.

1855, '57 On the Correlation of the Eocene Tertiaries of England, France, and
Belgium. Ibid., vol. xi, pp. 206—246, pi. viii; vol. xiii, pp. 81—134.

1858 On the Age of some Sands and Iron-sandstones on the North Downs. With
a Note on the Fossils by S. V. Wood. Ibid., vol. xiv, pp. 322—335.

1840 Memoir on the Geology of Coalbrook Dale. Trans. Geol. Soc, ser. 2, vol. v,

p. 413.

1871 On the Structure of the Crag Beds of Norfolk and Suffolk, with some Obser-

vations on their Organic Remains. Quart. Journ. Geol. Soc, vol. xxvii, pp. 115

—146, 325—356, 451—496, pis. vi, xx.

1874 French by M. Mourlon. Pp. 114. 8vo. Brussels.

1878 On the Section of Messrs. Meux and Co.'s Artesian Well in the Tottenham-

Court Road, with Notices of the Well at Crossness, and of another at Shore-

ham, Kent ; and on the probable range of the Lower Greensand and Palaeozoic

Rocks under London. Quart. Journ. Geol. Soc, vol. xxxiv, pp. 902—913.

1874 Price, F. G. H. On the Gault of Folkestone. Ibid., vol. xxx, pp. 342—366, pi.

1875 On the Lower Greensand and Gault of Folkestone. Proc Geol. Assoc, vol.

iv, No. 2, pp. 135—150.

1877 On the Beds between the Gault and Upper Chalk near Folkestone. Quart.

Journ. Geol. Soc, vol. xxxiii, pp. 431—448.

1879 The Gault ; being the Substance of a Lecture delivered in the Woodwar-
dian. Museum, Cambridge, and before the Geologists' Association. Pp. 80.

8vo. London. Analysis by C. Barrois. Ann. Soc Geol. Nord, t. vi, pp.

225, 226.



BIBLIOGRAPHY OF BRACIIIOPODA. 121

1857 Prout, II. A. Description of a new species oS. Productus [P. marpni-cinohu) from

the Carboniferous Limestone of St. Louis. Trans. Ac. Set. St. Louis, vol. i, pp.

43—45, pi.

1851 PuGGAAitu, C. Uebersicht der Geologic der lnsel Moen. Sur la geologic de l'ile

Moen. Bull. Soc. Gcol. France, ser. 2, t. viii, p. R82. German, 8vo. Berne.

N. Jahrb., 1851, pp. 791—809.

— Moens Geologi populaert fremstillet. 8vo. Copenhagen.

1881 Purves, J. C. Sur la Delimitation et la Constitution dc l'Etagc Ilouillier Infeiieur

de la Belgique. Ball. Ac. Boy. Bclg., ser. 3, t. ii, pp. 57.

1850 Quekett, J. Histological Catalogue of the Museum of the Royal College of

Surgeons. London.

1852 Lectures on Histology delivered at the Royal College of Surgeons 1850—51,

describing the Elementary Tissues of Plants and Animals, the Structure of the

Skeleton of Plants and Invertebrate Animals, &c. 2 vols. 8vo. London.

1861 [ ] Catalogue of the whole of the highly interesting and important collections

of J. Q.

1835 Quenstedt, P. A. Ueber die Identikit der Petrefakten des Thuringischen und
Englischen Zechsteins. Arch. JYaturgesch., Bd. ii, pp. 75—95.

— Ueber das Ocffnen und Schliessen der Brachiopoden. Ibid., pp. 220—222.

1837 Beitrag zur Petrefaktenkunde. Ibid., Bd. iii, pp. 142—150.

1838 Ueber Actinoceras, Iluronia, Conoceras, Monotis, Terebratula, Congeria.

Gervillia. N. Jahrb., 1838, pp. 1C5—167.

1843 Das Flotzgcbirge Wurttembergs, mit besonderer Riicksicht auf den Jura.

8vo. Tiibingen.

1852 —— Handbuch der Petrefaktenkunde. 8vo. Tiibingen. Ed. ii, 1867; Ed. iii, 1882.

1858 Der Jura. 2 vols. 8vo. Tubingen.

1868-71 Petrefaktenkunde Deutschlands. Bd. ii, Brachiopoden. 8vo. Tiibingen

and Leipzig. See also N. Jahrb., 1868, pp. 834—837.

Quoy, J. R. C, see Dumont d'Urville, J.

1816 Rafinesque, C. S. Analyse de la Nature.

1831 Enumeration and account of some remarkable natural objects in the cabinet

of Prof. Rafinesque.

1864 [ ] Complete List of the Writings of Constantine Swaltz Rafinesque on Recent

and Fossil Conchology. Edited by W. G. Binney and G. W. Tryon. Pp.

96, 3 pis. 8vo. New York.

1884 Raincourt, — de. Note sur des gisements fossiliferes des Sables Moyens; Argiope

Heberti. Bull. Soc. Gcol. France, ser. 3, t. xii, p. 341.

1853 Ramsay, A. C. On the Physical Structure and Succession of some of the Lower
Palaeozoic Rocks of North Wales and part of Shropshire. With Notes on the

Fossils by J. W. Salter. Quart. Journ. Geol. Soc, vol. ix, pp. 161—179.

16



122 BIBLIOGRAPHY OF BRACHIOPODA.

1866 Ramsay, A. C. The Geology of North Wales. With an Appendix on the Fossils by
J. W. Salter. Memoir Geol. Surv. Grt. Britain, vol. iii. 8vo. London. Ed.
ii, with additions by R. Etheridge, pp. 623, 2 maps, 27 pis. 8vo.

London. 1884.

1863 The Anniversary Address of the President : The Breaks in Succession of the

British Palaeozoic Strata. Quart. Journ. Geol. Soc., vol. xix, pp. xxix—lii.

1864 The Anniversary Address of the President: The Breaks in Succession of the

British Mesozoic Strata. Ibid., vol. xx, pp. xxxiii—lx.

1848 Ramsay, A. C., and W. T. Aveline. Sketch of the Structure, of Parts of North
and South Wales. Ibid., vol. iv, pp. 294—299.

1858 Ramsay, A. C., W. T. Aveline, and E. Hull. Geology of Parts of Wiltshire

and Gloucestershire (Sheet 34). Pp. 45. 8vo. London.

Randall, J., see Roberts, G. E.

1829 Rang, A. S. Manuel de l'Histoire Naturelle des Mollusques et de leurs Coquilles.

7 pis. Atlas, 51 pis. (1830). 12mo. Paris.

1866 Raspail, F. V. Histoire Naturelle des Ammonites et des Terebratules.

1874 Rathbun, R. On the Devonian Brachiopoda of Erere, Province of Para, Brazil.

Bull. Buff. Soc. Nat. Hist., vol. i, pp. 236—261.

1878 The Devonian Brachiopoda of the Province of Para, Brazil. Proc. Boston Soc.

Nat. Hist, vol. xx, pp. 14—39.

Raulin, V.
}
see Leymerie, A.

1844 Ravenel, E. Descriptions of some new species of organic remains from the Eocene
of South Carolina. Proc. Ac. Nat. Sci. Philadel., vol. ii, pp. 96—98.

1841 Reeve, L. A. On Lingula, a genus of Brachiopodous Molluscs. Proc. Zool. Soc,

vol. ix, pp. 97—101.

1843-78 Conchologia Iconica ; or, Figures and Descriptions of the Shells of Mol-

luscous Animals. 23 vols. 4to. London.

1861 A Revision of the History, Synonymy, and Geographical Distribution of the

Recent Terebratulce. Ann. Nat. Hist., ser. 3, vol. vii, pp. 169—190. Journ.

Oonchyl., t. ix, pp. 119—143.

— On the recent Terebratulce ; in reply to some observations by Professor E.

Suess, of Vienna. Ann. Nat. Hist., ser. 3, vol. vii, pp. 443—448.

1862 A revision of the History, Synonymy, and Geographical distribution of the

recent Crania and Orbiculce. Ibid., vol. x, pp. 126—133.

Reeve, L. A., see Adams, Arthur ; and Catlow, A.

Reid, C, see Woodward, H. B.

1853 Renevier, E. Sur les terrains de la Perte du Rhone. Bull. Soc. Geol. France, ser.

2, t. xi, pp. 114—119.



BIBLIOGRAPHY OF BRACIIIOPODA. 123

1854 Renevier, E. Quelqucs observations geologiques sur lcs Alpes dc la Suisse ccntralc.

Bull. Soc. Vaud. Set. Nat.

1855 Memoire geologique sur la Perte du Rhone et des environs. Nouv. Mem. Soc.

Ilelv. Sci. Nat., t. xiv.

18G4-C8 Notice geologique et paleontologique sur les Alpes Vaudoises et les

regions environnantes. Ibid., t. viii, pp. 39—97, 273—290, 300, 301 ; t. ix,

pp. 105—138, 389—482.

1848 Requien, E. Catalogue des coquilles de Tile de Corse. 8vo. Avignon.

1752-81 Retzius, A. J. Schrift. Ges. Nat. Freunde. Berlin.

1788 Nova Genera Testaceorum.

1845, '46 Reuss, A. E. Die Versteinerungen der Bohmischen Kreideformation. 4to.

Stuttgart.

18G1 Reynes, P. Etudes sur le synchronisme et la delimitation des Terrains Cretaces

du sud-est de la France.

1868 Essai de Geologie et Paleontologie Aveyronnaises. 8vo. Paris, Berlin, and
Marseilles.

1853 Ribeiro, C. On the Carboniferous and Silurian Formations of Bussaco in Portugal.

With Notes and a Description of the Animal Remains by D. Sharpe, J. W.
Salter, and T. R. Jones; and an Account, of the Vegetable Remains by C.

J. F. Bunbury. Quart. Journ. G.eol. Soc., vol. ix, pp. 135—161, pp. vii—ix.

Institute Coimbra, vol. i, pp. 142—147, 181, 182, 213—216, 244—247.

1840 Richard, E. Description d'un Astarte {A. Burgomontana) et d'une Terebratule

(T. cynocephala) nouvelles, trouvees dans l'oolite inferieur de Bourmont. Bull.

Soc. Geol. France, t. xi, pp. 262—264.

1825-28 Richardson, J., and — Jameson. Topographical and Geological Appendices
to the Narratives of Sir John Franklin's F^irst and Second Journeys to the

Shores of the Polar Sea. London.

Richardson, Sir J., see Adams, Arthur.

1863-75 Richter, R. Aus dem Thuringischen Schiefergebirge. Zeitschr. deutsch. geol.

Ges., Bd. xv, pp. 63, 659—676 ; 2 pis. ; Bd. xvii, pp. 361—376 ; Bd. xviii

pp. 409—425, pis. 5, 6, 66; Bd. xxi, 341—443; Bd. xxiii, pp. 231—256;
Bd. xxvii, pp. 261—273.

1856 Richter, R., and F\ Unger. Beitrag zur Palaontologie des Thiiringer Waldes.

Denkschr. h. Ah. Wiss. Wien, Bd. xi, pp. 87—138. 4to. Dresden and Leipzig.

1882, '83 Richthofen, F. von. China: Ergebnisse eigener Reise und darauf gegriindete

Studien. Bd. ii, Das nordliche China. Pp. 791 ; 7 pis. Bd. iv, Paliionto-

logischer Theil. By W. Dames, E. Kayser, G. Lindstrom, A. Schenck, and

C. Schwager. Pp. 288 ; 54 pi. 4to. Berlin.



124 BIBLIOGRAPHY OF BRACHIOPODA.

1874 Ricketts, C. The Metamorphic Rocks of the Malvern Range, and the Strata

derived from them. Proc. Liverpool GeoL Soc, sess. 15, pp. 72—79.

1865 Rigadx, E. Notice Stratigraphique sur le Bas-Boulonnais. Bull. Soc. Acad.

Boulogne.

1873 Notes pour servir a la geologie du Boulonnais. Ibid., pp. 27, pi.

1878 The Fossil Brachiopoda of the Boulonnais. Geol. Mag., dec. ii, vol. v, pp.
436—443.

1863 Rigaux, E., and H. E. Sauvage. Description d'especes nouvelles des Terrains

Jurassiques de Boulogne-sur-Mer. Bull. Soc. Acad. Boulogne.

1867 Description de quelqnes especes nouvelles de l'FJtage Bathonien du
Bas-Bonlonnais. Mem. Soc. Acad. Boulogne.

1872 Description d'especes nouvelles des Terrains Jurassiques de Boulogne-

sur-Mer. Journ. Conchyl., ser. 3, t. xx, pp. 165—187.

1873 Diagnose complementaire d'une Terebratule du Portlandien de Bou-

logne-sur-Mer. Ibid., t. xxi, pp. 155, 156.

Rigaux, E., see Sauvage, H. E.

1882 Ringueberg, E. N. S. The Evolution of Forms from the Clinton to the Niagara

Group. Amer. Nat., vol. xvi, pp. 711—715.

1853 Rink, H. Om den geographiske Beskaffenhed af de Danske Handelsdistrikter i

Nordgronland. K. Danske Vid. Sels/cs. Slcrift. Bd. iii, pp. 37—70. 4to.

Copenhagen.

— Udsigt over Nordgronlands Geognosie isaer med Hensyn til Bjergmassernes

mineralogiske Sammensaetning. Ibid., pp. 71—98.

1826 Risso, A. Histoire Naturelle des Principales Productions de l'Europe Meridionale,

et particulierement de celles des environs de Nice et des Alpes Maritimes. T.

iv. Apercu sur 1' Histoire Naturelle des Mollusques et des Coquilles de l'Europe

Meridionale. 8vo. Paris.

1731 Ritter, A. Lucubratiuncula I. De Alabastris Hohnsteinensibus, nonnullisque aliis

ejusdem loci rebus naturalibus. 4to. Helmstadt.

1733 Epistolica Oryctologia Goslariensis. 4to. Helmstadt.

1845 Robert, D. Geologie des voyages en Scandinavie, en Laponie. . . .

1863 Roberts, G. E., and J. Randall. On the Upper Silurian Passage-beds at Linley,

Salop. Quart. Journ. Geol. Soc, vol. xix, pp. 229—232.

Roberts, G. E., see Morris, J.

Robertson, D., see Armstrong, J. ; and Brady, G. S.

1844 Roemer, C. F. Das Rheinische Uebergangsgebirge. Eine palaontologisch-geognos-

tische Darstellung. 4to. Hanover.

1852 Die Kreidebildungen von Texas und ihre organischen Einschliisse mit einem

die Beschreibung von Versteinerungen aus palaozoischen und tertiiiren Schichten

enthaltenden Anhange, und mit 11 von C. Hohe nach der Natur auf Stein

gezeichneten Tafeln. Pp. 100; 11 pis. 4to. Bonn.



BIBLIOGRAPHY OF BRACIIIOPODA. 125

1853 Romer, C. F. [Davidsonia.] N Jahrb., pp. 39—44.

1854 Die Kreidobildungen Westphalens. Verh. nat. Ver. preuss. Rheinl. Westph.

Jahrg. xi. Zeitschr. deutsch. geol. Ges. Bd. vi, pj). 99—236.

1860 Die Silurische Fauna des westlichen Tennessee. Eine palaontologische

Monographic Pp. 97 ; 5 pis. 4to. Breslau.

1861 Die fossile Fauna der Silurischen Diluvial-Geschiebe von Sadewitz bei Oels

in Nieder-Scblesien. Fol. Breslau.

1862 Ueber eine marine Conchylienfauna im produktiven Steinkohlengebirgen

Oberschlesiens. Zeitschr. deutsch. geol. Ges. Bd. xv, pp. 567—607.

1863 Geognostische Bemerkungen auf einer Reise nach Constantinopel, und im

Besonderen uber die in den Umgebungen von Constantinopel verbreiteten

devonischen Schichten. N. Jahrb., pp. 515—524.

1865 Ueber die Auffindung devonischer Versteinerungen auf dem Ostabhange des

Altvater-Gebirges. Zeitschr. deutsch. geol. Ges. Bd. xvii, pp. 579—593.

Zeitschr. ges. Nat., Bd. xxvii, pp. 419—422. [1866.]

1870 Geologie von Oberschiesien. 3 vols. 4to. Breslau.

1874 Ueber die altesten versteinerungsfuhrenden Schichten in dem Rheinisch-

Westfalischen Schiefergebirge. Zeitschr. deutsch. geol. Ges. Bd. xxvi, pp.
752—760.

1876, '80 Lethaea Geognostica, oder Beschreibung und Abbildung der fur die

Gebirgsformationen bezeichnendsten Versteinerungen. Th. i. Lethaea palaeo-

zoica. Lief, i, pp. 1—324 (1880). Atlas, pis. 1—62 (1876). 8vo. Stuttgart.

1867 Romer, C. F., and — Degenhart. [Palaeozoics of Russian Poland]. Verh. k.-k.

geol. Beichs (see Quart. Journ. Geol. Soc, vol. xxiii, pt. 2, p. xvi.)

1871 Romer, C. F., and E. Kayser. Zeitschr. deutsch. geol. Ges., p. 375.

Romer, C. F., see Bronn, H. G.

Romer, E., see Dechen, H. von.

1836, '39 Romer, F. A. Die Versteinerungen des Norddeutschen Oolitischen Gebirges.

2 vols. 4to. Hanover.

1840 Die Versteinerungen des Norddeutschen Kreidegebirges. 4to. Hanover.

1843 Die Versteinerungen des Harzgebirges. 4to. Hanover.

1850-66 Beitrag zur geologischen Kenntniss des Nordischen Harzgebirges.

Balaeontographica, 1850, 1852, 1855, 1860, 1866.

1863 Rominger, C. Note on the Structure of the Loop in Leptocwlia concava, Hall.

Amer. Journ. , ser. 2, vol. xxxv, p. 84.

1868 Rogers, H. D. Geology of Pennsylvania: a Government Survey. With a General

View of the Geology of the United States, essays on the Coal Formation and
its Fossils, and a Description of the Coal-fields of North America and Great

Britain. Vol. i. Pp. 586; 35 pis. Vol. ii. Pp. 1045; 52 pis., 3 maps. 4to.

Edinburgh and New York.



126 BIBLIOGRAPHY OF BRACHIOPODA.

1870 Rolleston, G. Forms of Animal Life; being Outlines of Zoological Classification

based upon Anatomical Investigation.

Rose, G., see Zeuschner, L.

1848 Rouault, M. Sur la composition du test des Trilobites [et des Brachiopodes]. Bull.

Soc. Geol. France, ser. 2, t. vi, pp. 67—89.

1860 Sur une nouvelle formation decouverte dans le Terrain Silurien de la

Bretagne. Ibid., t. vii, pp. 724—744.

1851 Sur le terrain paleozoique des environs de Rennes. Ibid., t. viii, pp. 358, 399.

1878 Rougemont, P. de. Notes zoologiques sur la Norvege. Bull. Soc. Sci. Nat.

Neuchatel, t. xi, pp. 232—251.

1844 Rouillier, C. Les principales variations de la Terebratula acuta dans POolite de

Moscou. Bull. Soc. Imp. Nat. Mosc, t. xvii, pp. 889—894, pi. xxii.

1846 Explication de la coupe geologique des environs de Moscou. Ibid., t. xix, pp.
444—485 ; 5 pis.

1848, '9 Etudes progressives sur la geologie de Moscou. Ibid., t. xxi, pp. 263

—

268, pi. ; t. xxii, pp. 3—17, 337—399 ; 4 pis.

1847 Rouillier, C, and A. Vossinsky. Sur la paleontologie des environs de Moscou.

Ibid., t. xx, 3 pis., pp. 371—477.

1 869 Rouville, P. de. Sur 1'age des calcaires de la Valette, pres de Montpellier, et de la

Bhgnchonella peregrina. Bull. Soc. Geol. France, seV. 2, t. xxiv, pp. 16, 17.

1873 Sur le dolomies oxfordiennes et les calcaires a Terebratula moravica dans

l'Herault. Ibid., t. xxix, pp. 687—690.

Royer, — , see Loriol, P. de.

1865 Rubidge, R. N. On the Changes rendered necessary in the Geological Map of

South Africa by Recent Discoveries of Fossils. Quart. Journ. Geol. Soc, vol.

xxi, pp. 437—439.

1879 Ruddy, T. On the Upper Part of the Cambrian (Sedgwick) and Base of the

Silurian in North Wales. Ibid., vol. xxxv, pp. 200—208.

1705 Rumph, G. E. D'Amboinische Rariteitkamer. 60 pis. Fol. Amsterdam.

1741 D'Amboinische Rariteitkamer, behelzende eene Beschryvinge van allerhande

zoo weeke als harde Schaalvischen. Fol. Amsterdam.

1766 Amboinische Raritaten-Cammer (Testacea et Conchy lia) : with additions by J.

H. Chemnitz. 38 pi. Fol. Vienna.

1881 Rutot, A. Compte-rendu de l'Excursion de la Societe Geologique dela France dans

le Boulonnais. Ann. Soc. Geol. Belg., t. xv, pp. 12.

1879 Rutot, A., and G. Vincent. Coup d'ceil sur l'etat actuel d'avancement des con-

naissances geologiques relatives aux Terrains Tertiaires de la Belgique. Ibid.,

t. vi. pp. 69—154.

1850-52 Ryckholt, P, de. Melanges paleontologiques. 2 parts. Mem. Ac. Boy. Belg.,

t. xxiv.

1852 Notice sur le genre Terebriroslra, d'Orb.



BIBLIOGRAPHY OF BRACHIOPODA. 127

1878 Rzchak, A. Ablagerungen jurassischer Gerolle bci Tieschau in Mahren. Jahrb.

k.-k. geol. Reicks. Bd. xxviii, pp. 1—8.

1860 SjEmann, L., and — Triger. Sur les Anomia biplicata et vespertilio de Brocchi.

Bull. Soc. Geol. France, ser. 2, t. xix, pp. 100—1G8.

1860 Safpord, J. M. On the species of Calceola found in Tennessee, C. Americana.

Canad. Journ., n. s., p. 307. Amer. Journ., vol. xxix, pp. 248, 249.

1805 Sage B. G. Description de quelques Ter^bratules. Journ. Phgs., t. lx, pp. 126—128.

St.-John, O., see White, C. A.

1849 Saltkr, J. W. Note on the Fossils from the Limestone of the Stinchar River and

from the Slates of Loch Ryan. Quart. Journ. Geol. Soc., vol. v, p. 13.

1851 List and Description of the Silurian Fossils of Ayrshire. Ibid., vol. vii, pp.
170—178.

1852 Notes on the Fossils [from the Ottawa River]. Rep. Brit. Assoc, for 1851,

Sections, pp. 63—65.

1853 On Arctic Silurian Fossils. Quart. Journ. Geol. Soc, vol. ix, pp. 312—317.

— On the Lowest Fossiliferous Beds of North Wales. Rep. Brit. Assoc, for

1852. Sections, p. 55.

1856 Some additions to the Geology of the Arctic Regions. Ibid, for 1855, pp.

211, 212.

1857 The Cretaceous Fossils of Aberdeenshire. With a note on the position of

the Chalk-flints and Greensand. Quart. Journ. Geol. Soc, vol. xiii, pp. 83

—

89, pi. ii.

1859 Fossils from the Base of the Trenton Limestone. Fig. and Descr. Canad. Org.

Rem. Dec. i, pp. 47 ; 10 pis.

1861 On the Fossils from the High Andes collected by David Forbes. Quart. Journ.

Geol. Soc, vol. xvii, pp. 62—73, pis. iv, v.

1863 On the Discovery of Paradoxides in Britain. Ibid., vol. xix, pp. 274—277.

-On the Upper Old Red Sandstone and Upper Devonian Rocks. Ibid., pp. 474
—496.

— On the Identity of the Upper Old Red Sandstone with the Uppermost
Devonian (the Marwood Beds of Murchison and Sedgwick) and of the Middle
and Lower Old Red with the Middle and Lower Devonian. Rep. Brit. Assoc
for 1862, Sections, pp. 92—94.

1864 Notes on the Fossils from the Budleigh-Salterton Pebble-beds. Quart. Journ.

Geol. Soc, vol. xx, pp. 116—286.

1873 A Catalogue of the Cambrian and Silurian Fossils in the Geological Museum
of the University of Cambridge. Preface by A. Sedgwick. Table of genera

by J. Morris. 4to. Cambridge.

1854 Salter, J. W., and W. T. Aveline. On the Caradoc Sandstone of Shropshire.

Quart. Journ. Geol. Soc, vol. x, pp. 62—75.



128 BIBLIOGRAPHY OF BRACHIOPODA.

1865 Salter, J. W., and H. F. Blanford. Palaeontology of Niti in the Northern

Himalaya, being descriptions of the Palaeozoic and Secondary Fossils collected

by Col. Richard Strachey. 8vo. Calcutta.

1867 Salter, J. W., and H. Hicks. On a new Lingulella from the Red Lower Cambrian

Rocks of St. Davids. Quart. Journ. Geol. Soc, vol. xxiii, pp. 339—341.

Salter, J. W., see Hicks, H. ; Howell, H. H. ; Lamont, J. ; Phillips, J.

;

Ramsay, A. C. ; Sedgwick, A. ; Smyth, W. W. ; Sutherland, P. C.

;

and Vicary, W.

1852 Sandberger, F. Ueber einige palaontozoische Versteinerungen des Kaplandes.

N. Jahrb., pp. 580—585.

1855 Sandberger, C. L. F. Ueber Anoplotheca, eineneue Brachiopoden-Gattung. Sitz.

k. Ak. Wiss. Wien. Bd. xvi, pp. 5—8.

— Untersuchungen uber den inneren Bau einiger rheinischen Brachiopoden.

Ibid. Bd. xviii, pp. 102—108.

1863 Die Conchylien des Mainzer Tertiarbeckens. 4to. Wiesbaden.

1884 Fossilien aus dem oberen Spiriferensandstein bei Nastatten. N. Jahrb.

Sandberger, C. L. F.> see Sandberger, G.

1842 Sandberger, G. Vorlaufige Uebersicht uber die eigenthiimlichen bei Villmar an

der Lahn auftretenden jiingeren Kalk-Schichten der alteren (sog. Uebergangs-

Formation), besonders nach ihren organischen Einschliissen, und Beschreibung

ihrer wesenlichsten neuen Arten ; nebst einem Vorwort iiber Namengebung in

der Naturbeschreibung uberhaupt und in der Palaontologie insbesondere.

N. Jahrb., pp. 378—402.

1843 Weilburger Kalkformation, ihre Fossil-Reste und deren Synonyme. Ibid.,

p. 595.

1845 Die erste Epoche der Entwickelungsgeschichte des Erdkorpers.

1850-56 Sandberger, G., and C. L. F. Sandberger. Die Versteinerungen des

rheinischen Schichtensystems in Nassau. 4to. Atlas, fol. Wiesbaden.

1868 Sanders, W. Geological Features of Brent Knoll. Proc. Bristol Nat. Soc, ser. 2,

vol. iii, p. 44.

1865 Sabs, G. O. Om de i Norge forekommen de fossile Dyrelevninger fra quartaer-

perioden. . . .

— Norges ferskavandskrebsdyr. Forste afsnit, Brachiopoda.

1878 Bidrag zu Kundskaben om Norges arktiske Fauna. Mollusca Regionis

Arcticae Norvegiae.

Saussaye, P. de la, see Petit de la Saussayes.

1842 Sauvage, C, and A. Buvignier. Statistique mineralogique et geologique du
Departement des Ardennes. 8vo. Mezieres.

1872 Sauvage, H. E. Note sur la position des couches a polypiers et a Terebratula

insignis dans le Boulonnais. Bull. Soc. Geol. France, ser. 2, t. xxix, pp.
215—223.



BIBLIOGRAPHY OF BRACHIOPODA. 129

Sauvage, II. E., see Rigaux, E.

1871, 72 Sauvage, H. E., and E. Rigaux. Diagnoses d'especes nouvelles des Terrains

Jurassiqnes Superieurs de Boulogne-sur-Mer (Pas de Calais). Journ. Conchyl.,

t. xix (se'r. 3, t. xi), pp. 349—360 ; t. xx, pp. 165—187.

1873 , Diagnose comple'mentaire d'une Terebratule du Portlandien de

Boulogne-sur-Mer: T. Bononiensis. Ibid., t. xxi, pp. 155, 156.

1851 Savi, P., and G. Meneghini. Nuovi Fossili del Verrucano. Nota aggiunta alle

Considerazioni sulla Geologia stratigrafica della Toscana, che fanno seguito

alia traduzione dell' Opera di Sir R. Murchison sulla Struttura Geologica delle

Alpi, degli Apennini e dei Carpazi. 8vo. Florence.

1869 Sawkins, J. G., and C. B. Brown. Memoir on the Geology of Jamaica, with

Appendix on the Palaeontology of the Caribbean Area by R. Etheridge.
Geological Survey of t/ie West Indies. 8vo. London.

1819 Say, T. Observations on some Species of Zoophytes, Shells, &c, principally fossil.

Amer. Journ., ser. 1, vol. ii, pp. 34—45.

Say, T., see Long, S. H.

1858 Say's, T., Complete Writings on the Conchology of the United States. Edited by
W. G. BlNNEY.

1833 Scacchi, A. Osservazioni Zoologiche.

1853 Schauroth, K. E. Ein Beitrag zur Fauna des deutschen Zechsteingebirges, mit

Beriicksichtigung von King's Monographic der Versteinerungen des permischen

Systems in England. Sitz. k. Ak. Wiss. Wien, Bd. xi, pp. 147—210.

1854 Ein Beitrag zur Palaontologie des deutschen Zechsteingebirges. Zeitschr.

deutsch. geol. Ges., Bd. vi, pp. 539—577.

1856 Uebersicht der geognostischen Verhaltnisse der Gegend von Recoaro im
Vicentinischen, mit Beschreibung der fossilen Bryozoen und Mollusken. Sitz. k.

Ak. Wiss. Wien, Bd. xvii, pp. 481—562.

— Ein neuer Beitrag zur Palaontologie des deutschen Zechsteingebirges.

Zeitschr. deutsch. geol. Ges., Bd. viii, pp. 211—245.

1857 Die Schalthierreste der Lettenkohlenformation des Herzogthums Coburg.

Ibid., Bd. ix, pp. 85—148.

1859 Kritisches Verzeichniss der Versteinerungen der Trias im Vicentinischen.

Sitz. k. Ak. Wiss. Wien, Bd. xxxiv, pp. 283—356.

1865 Verzeichniss der Versteinerungen im Herzogthiimlichen Naturaliencabinet

zu Coburg.

Schenk, A., see Richthofen, F. von.

1716 Scheuchzer, J. J. Museum diluvianum.

1746 Naturgeschichte der Schweizerland.

1752 Helvetia? Historia naturalis. Natur-Historie des Schweizerlandes. 4to. Zurich.

Schied, C. L., see Leibnitz, G. W. v.

17



130 BIBLIOGRAPHY OF BRACIIIOPODA.

Schimper, W. P., see Zittel, K. A.

1854 Schlagintweit, A. On the Geological Structure of Part of the Bavarian Alps

;

with Remarks on the Erratic Phenomena. Quart. Journ. Geol. Soc, vol. x, pp.
346—359.

1863 Schloenbach, U. Ueber die Eisensteine des mittleren Lias im Nordwestlichen

Deutschland, mit Beriicksichtigung der alteren und jiingeren Lias-Schichten.

Zeitschr. deutsch. geol. Ges., Bd. xv, pp. 465—566 ; 2 pis.

1866 Ueber die Brachiopoden aus dem unteren Gault (Aptien) von Ahaus in

Westphalen. Ibid., Bd. xviii, pp. 364—376.

— [North-German Brachiopoda.] N. Jahrb., pp. 441, 442.

— Beitrage zur Palaontologie der Jura- und Kreide-formation im Nordwestlichen

Deutschland. Palaeontographica, Bd. xiii, p. 267 ; 3 pis.

1867 Ueber die Brachiopoden der Norddeutschen Cenomanbildungen. Geogn.-pal.

Beitr., Bd. i, H. 3.

1868 Ueber die Norddeutschen Galeriten-Schichten und ihre Brachiopoden-Eauna.

Sitz. k. Ak. Wiss. Wien, Bd. Ivii, pp. 181—224; 3 pis.

— Die Brachiopoden der Bohmischen Kreide. Jahrb. h.-h. geol. Beichs., Bd.

xviii, pp. 139—166.

1869 Beitrag zur Altersbestimmung des Griinsandes von Rothengelde (unweit),

Osnabriick. N. Jahrb. pp. 808—841.

Bemerkungen iiber den Brachialapparat von Terebratula vulgaris. Verh. k.-k.

geol. Beichs., p. 164.

Schloenbach, U., see Mojsisovics, E.

1881 Schlosser, M. Die Brachiopoden des Kelheimer Diceras-Kalkes. Palaontographica,

Bd. xxviii, pp. 119—138; pis. 25, 26.

1810 Schlotheim, E. von. Ueber Muschelversteinerungen, welche von Hoffim bitumi-

nosen Mergelschiefer bei Schmerbach im Gothaischen gefunden, in welcher

Gebirgsart sonst kerne vorkommen. Sitz. Ges. Nat. Freunde Berlin, Bd. iv.,

pp. 74—77.

1813 Beitrage zur Naturgeschichte der Versteinerungen in geognostischer Hinsicht.

Leonhard's Mineral-Taschenhuch, Bd. vii, pp. 1—134, and Denkschr. k.-bay. Ah.

Wiss., Bd. vi, pp. 13—36, 1817.

1820 Die Petrefactenkunde auf ihrem jetzigen Standpunkte durch die Beschrei-

bung seiner Sammlung versteinerter und fossiler Lieberreste des Thier- und
Pflanzenreichs der Vorwelt. 8vo. ; 54 pis. 4to. Gotha. 2 supplements, 1822,

1823.

1832 Systeinatisches Verzeichniss der Petrefactensammlung. 8vo. ; 66 pis. 4to.

Gotha.

Schlotheim, E. von, see Leonhard, K. C. von.



BIBLIOGRAPHY OF BRACHIOPODA. 131

1866 Schluter, C. Die Schichten des Teutoburger Waldes bei Altenbecken. Zeitschr.

deutsch. geol. Ges., Bd. xviii, pp. 35—76. Zeitschr. ges. Nat., Bd. xxviii, pp.
63—85.

1876 Verbreitung der Cephalopoden in der oberen Kreide Norddeutschlands.

Ibid., Bd. xxviii, pp. 457—517.

1854 Schmidt, F. Die neuesten Untersuchungen iiber die Brachiopoden. Zeitschr.

gesammt. Nat. English, Ann. Nat. Hist., ser. 2, vol. xvi, 1855.

1858 Untersuchungen iiber die Silurische Formation von Estland, Nord-Livland

und Oesel. Arch. Nat. Liv. Ehst.-Kurl., Bd. ii, pp. 1—247, 465—474.

1872 Wissenschaftliche Resultate der zur Aufsuchung eines angekiindigten Mam-
muthcadavers an den unteren Jenissei ausgesandten Expedition. Mem. Ac.

Imp. Sci. St. Petersb., ser. 7, t. xviii.

1875 Einige Bemerkungen iiber die Podolischgalizische Silurformation und deren

Petrefakten. Mel. Phys. Chim. Verh. Jc. russ. min. Ges., Folg. 2, Bd. x,

(1876).

1881 Revision der ostbaltischen silurischen Trilobiten, nebst geognostischer Ueber-

sicht der ostbaltischen Silurgebiete. Abth. i. Mem. Ac. Imp. Sci. St. Petersb.,

ser. 7, t. xxx, No. 1.

1882 On the Silurian (and Cambrian) Strata of the Baltic Provinces of Russia as

compared with those of Scandinavia and the British Isles. Quart. Journ. Geol.

Soc, vol. xxxviii, pp. 514—536, pi. xxiii.

1883 Beitrag zur Monographic der russisch Silurischen Leperditien, und Mono-
graphic der Crustaceenfauna die Eurypterus-Scliichten von Rootzikull in der

Insel Oesel. Mem. Ac. Imp. Sci. St. Petersb., ser. 7, t. xxxi.

1846 Schmidt, F. A. Petrefacten-Buch, oder allgemeine und besondere Versteinerungs-

kunde. 4to. Stuttgart.

1880 Schmidt, J. Ueber die Fossilien des Vinicaberges bei Karlstadt in Croatien. Jahrb.

k.-k. geol. Beichs., Bd. xxx, p. 719.

1854 Schmidt, O. Handbuch der Zoologie.

1853 Schnur, S. Zusammenstellung und Beschreibung samrntlicher im Uebergangsge-

birge der Eifel vorkommenden Brachiopoden, nebst Abbildungen derselben.

Palaontographica, Bd. iii, pp. 169—247 ; 24 pis.

1863 Schram, — . [Recent Terebratulee of the Antilles.] Bull. Soc. Geol. France, ser.

2, t. xx, p. 476.

1871 Schreiber, A. Einige mitteloligocane Brachiopoden bei Magdeburg. Zeitschr.

gesammt. Nat., Folg. 2, Bd. iii, pp. 57—62.

1874 Die Fauna des Griinsandes im Gebiete der Stadt Magdeburg. Abh. Nat. Ver.

Magdeburg, Heft, v, p. 32.

1854 Schrenk, A. L. Reise nach dem Nordosten des europaischen Russlands.

1867 Schrenck, L. von. Mollusken des Amurlandes und des Nord-Japanischen Meeres.

17 pis. 4to. St. Petersburg.



132 . BIBLIOGRAPHY OF BRACHIOPODA.

1775 Schroter, J. S. Von dem innernBau der Gryphiten. Journ. Liehh. Steinr. Conch.,

Bd. ii, p. 323.

1777 Die Terebratuliten. Abth. Naturgeschichte

.

1779 Lithologisches Real und Verballexicon.

1785 Die Terebratuliten, Leth. Lex. iv.

1803-6 Berichtigungen Kir seine Einleitung in die Conchylien-Kenntniss nach

Linne. Arch. Zool.-ZooL Bd. iii, pp. 102—121 ; Bd. iv, pp. 45—66, 137—
160; Bd. v, pp. 181—200.

1863 Schrufer, — . Ueber den oberen Keuper und obereu Jura in Franken. Zeitschr.

ges. Nat., Bd. xxviii, pp. 210—114.

1884 Schulgin, M. A. Argiope Kowalevslrii. Zeitschr. Wiss. ZooL, Bd. xli, H. i, p. 116.

1817 Schumacher, — . Essai d'un nouveau systeme des habitudes des Vers Testaces.

22 pis. 4to. Copenhagen.

Schwager, A., see Richthofen, E. von.

1820 Schweigger, A. F. Handbuch der Naturgeschichte der skeletlosen ungegliederten

Thiere. Pp. 776. Leipzig.

1747 Scilla, A. Decorporibus marinis lapidescentibus quae defossa reperiuntur : addita

dissertatione Fabii Columns de Glossopetris. 4to. Borne.

1752 Ed. ii.

1759 Ed. iii.

1845 Sedgwick, A. On the Older Palaeozoic (Protozoic) Rocks of North Wales. Tables

of fossils by J. W. Salter and J. de C. Sowerby. Quart. Journ. Geol. Soc,

vol. i, pp. 5—22.

— On the comparative Classification of the Fossiliferous Strata of North Wales,

with the corresponding deposits of Cumberland, Westmoreland, and Lancashire.

Ibid., pp. 442—450.

1846 On the Classification of the Fossiliferous Slates of Cumberland, Westmore-

land, and Lancashire. Ibid., vol. ii, pp. 106—131.

1847 On the Classification of the Fossiliferous States of North Wales, Cumberland,

Westmoreland, and Lancashire. Ibid., vol. iii, pp. 133—164.

1851 On the Geological Structure and Relations of the Frontier Chain of Scotland.

List of Fossils by F. McCoy. Bep. Brit. Assoc, for 1850, pp. 103—107.

1852 On the Slate Rocks of Devon and Cornwall. Ibid., vol. viii, pp. 1—19.

— On the Lower Palaeozoic Rocks at the Base of the Carboniferous Chain

between Ravenstonedale and Ribblesdale. Ibid., pp. 35—54.

— On the Classification and Nomenclature of the Lower Palaeozoic Rocks of

England and Wales. Ibid., pp. 136—168.

1853. On a Proposed Separation of the so-called Caradoc Sandstone into two

distinct Groups ; viz. (1) May Hill Sandstone
; (2) Caradoc Sandstone. Ibid.,

vol. ix, pp. 215—230.



BIBLIOGRAPHY OF BRACHIOPODA. 183

1854 Sedgwick, A. On the Classification and Nomenclature of the older Palaeozoic

Rocks of Britain. Rep. Brit. Assoc, for 1853, Sections, pp. 54—61.

1855 Sedgwick, A., and F. McCoy. Synopsis of the Classification of the British Palaeo-

zoic Rocks. With a Systematic Description of the British Palaeozoic Fossils in

the Geological Museum of the University of Cambridge. 4to. Cambridge and
London.

1835 Sedgwick, A., and R. I. Murchison. On the Geological Relations of the Secondary

Strata of the Island of Arran. Trans. Geol. Soc, ser 2, vol iii, pp. 21—36.

1837 , On the Physical Structure of Devonshire and on the Subdivisions and
Geological Relations of its older Stratified Deposits. Ibid., vol. v, pp. 663
—704.

1861 Seebach, K. von. Die Conchylienfauna der Weimarischen Trias. Zeitschr. deutsch.

geol. Ges., Bd. xiii, pp. 551—666.

1864 Der Hannover'sche Jura. Pp. 160; 10 pi. 4to. Berlin.

1862 Seeley, H. G. Notes on Cambridge Geology. I. Preliminary Notice of the

Elsworth Rock and Associated Strata. Ann. Nat. Hist., ser. 3, vol. x, pp. 97
—110. Bep. Brit. Assoc, for 1861, Sections, pp. 132, 133.

1862 Seguenza, G. Ricerche e considerazioni sulla formazione miocenica di Sicilia.

Giorn. pol. com. Messina.

1865 Brevi cenno di ricerche geognostiche ed organografiche intorno ai Brachiopodi

terziarii delle rocce Messinesi. Ann. Ac. nat. Napoli, ser. 3, vol. v, pp. 9—32.

— Paleontologia malacologica dei terreni terziarii del distretto di Messina, classe

Brachiopodi. Ibid., t. vi, pp. 67—74 ; Mem. Soc. Ital Sci. Nat., t. i, 8 pis.

1866 Intorno ai Brachiopodi miocenici delle provincie Piedemontesi. Ann. Ac.

nat. Napoli., ser. 3, vol. vi, pp. 53—67 ; 3 pis.

1868 La formation Zancleenne, ou recherches sur une nouvelle formation tertiaire.

Bull. Soc. Geol. France, ser. 2, t. xxv, pp. 465—486.

1870 Sull 'antica distribuzione geographica di talune specie malacologiche viventi.

Bull. Mai. Ital., vol. iii, pp. 65—74, 118—127.

— Dei Brachiopodi viventi e terziarii publicati dal Prof. O. G. Costa. Ibid.,

vol. iii, pp. 145—160; Quart. lourn. Geol. Soc, vol. xxvii, pt. 2, p. 3 (1871).

1871 Contribuzione alia geologia della provincia di Messina. Breve nota intorno

alle formazioni primarie e secondarie. Boll. R. Com. geol. Ital., an. ii, pp. 97
—113, 145—155.

1873 Studi paleontologici sui Brachiopodi terziarii dell' Italia meridionale. Bull.

Mai. Ital., vol. iv, pp. 9—16, 33—72 ; 6 pis.

— — -—
- Brevissimi cenni intorno alia serie terziarie della provincia di Messina. Ibid.,

an. iv, pp. 231—238, 259—270.

1874, '75 Nota sulla relazione d'un viaggio geologico in Italia dell Dott. Fuchs.

Boll. R. Com. geol. Ital., an. v, pp. 294—306 ; an. vi, pp. 89—96.



134 BIBLIOGRAPHY OF BRACHIOPODA.

1876 Seguenza, G. Cenni intorno alle Verticordie fossili del pliocena Italiano. Bend.
B. Ac. Set. Napoli., pp. 12, pi.

— Di alcuni molluschi pescati nel fondo coralligeni di Messina. Ibid.

1880 Le formazion terziarie nella Provincia di Reggio Calabria. Atti B.Ac. Line,
ser. 3, Mem., vol. vi, p. 3.

1858 Selwyn, A. R. C. On the Geology of the Goldfields of Victoria. Quart. Journ.

Geol. Soc, pp. 533—538.

Selwyn, A. R. C, see Jukes, J. B.

1854 Semenow, P. Fauna des Schlesischen Kohlenkalkes. Zeitschr. deutschr. geol. Ges.,

Bd. vi, pp. 317—404.

1863 Semenow, P., and V. von Moller. Ueber die oberen-devonischen Schichten des

mittleren Russlands. Bull. Ac. Sci. St. Petersburg, t. vii, pp. 227—264.

1859 Semper, C. Zum feineren Baue der Molluskenzunge. Zeitschr. Wiss.Zool., Bd. ix,

pp. 270—283.

1847 Serres, P. M. T. de. Note sur la decouverte du genre des Productus dans les

formations carboniferes de Roujan ou de Neffiez (Herault). Arch. Sci. Phys.

Nat., t. v, pp. 309—311. Mem. Ac. Montpellier, pp. 64—67.

1865 Shaler, N. S. List of the Brachiopoda from the Island of Anticosti sent by the

Museum of Comparative Zoology to different Institutions in exchange for other

specimens, with Annotations. Bull. Mus. Harvard Coll., vol. i, pp. 61—70.

1876 [Brachiopoda of the Ohio Valley.] Mem. Geol. Surv. Kentucky, vol. i.

1884 On the Fossil Brachiopoda of the Ohio Valley. 8 pis. 4to. Cincinnati.

1870, '73 Sharp, S. The Oolites of Northamptonshire. Quart. Journ. Geol. Soc, vol.

xxvi, pp. 354—391 ; vol. xxix, pp. 225—302, pis. ix, x.

1874 Sketch of the Geology of Northamptonshire. Proc. Geol. Assoc, vol. iii, No.

6, pp. 243—252.

1846 Sharpe, D. Contributions to the Geology of North Wales. Quart. Journ. Geol.

Soc, vol. ii, pp. 283—316, pis. xii, xiii.

1847 On Slaty Cleavage. Ibid., vol. iii, pp. 74—105.

1848 On Trematis, a new Genus belonging to the Family of Brachiopodous Mol-

lusca. Ibid., vol. iv, pp. 66.

— Report on the fossil remains of Mollusca from the Palaeozoic Formations of

the United States, contained in the Collection of Charles Lyell, Esq., with

remarks on the comparison of the North-American Formations with those of

Europe. Ibid., pp. 145—181.

1849 On the Geology of the Neighbourhood of Oporto, including the Silurian,

Coal, and Slates of Vallongo. Ibid., vol. v, pp. 142—153.

1850 On the Secondary District of Portugal which lies on the North of the

Tagus. [Notes by E. Forbes and J. Morris.] Ibid., vol. vi, pp. 135—200,

pis. xiv—xxvi.



BIBLIOGRAPHY OF BRACHIOPODA. 135

1853 Sharpe, D. Review of the Classification of the Palaeozoic formations adopted by M.
Dumont for the Geological Map of Belgium, with reference to its Applicability

to this Country. Ibid., vol. ix, pp. 18—29.

1854 On the Age of the Fossiliferous Sands and Gravels of Farringdon and its

Neighbourhood, and Descriptions of some of the Farringdon Fossils. Ibid., vol.

x, pp. 176—198, pis. v, vi.

Sharpe, D., see Godwin-Austen, R. A. C, and Morris, J.

1883 Shipley, A. E. On the Structure and Development of Argiope. Mittli. Zool. Station

Neapel, Bd. iv, p. 494, pis. 39, 40.

1858 Shumard, B. F. Observations on the Geological Formations of the Country between

the Rio Pecos and the Rio Grande, New Mexico, near the parallel of 22° North.

Trans. Acad. Sci. St. louis, vol. i, pp. 273—289.

1860 Notice of new fossils from the Permian Strata of New Mexico and Texas,

collected by Dr. George G. Shumard, geologist of the United States Govern-

ment Expedition for obtaining water by means of Artesian Wells along the 32nd
Parallel under the direction of Capt. John Pope, U.S. Corps Top. Eng. Ibid.,

pp. 290—297.

— Notice of new Fossils from the Permian Strata of Texas and New Mexico,

obtained by the United States Expedition under Capt. John Pope for boring

Artesian Wells along the 32nd Parallel ; with descriptions of new species from

these strata and the Coal-Measures of that region. Ibid., pp. 387—402.

— Description of five new species of Gasteropoda from the Coal-Measures, and
a Brachiopod from the Potsdam Sandstone of Texas. Ibid., pp. 624—627.

1861 The Primordial Zone of Texas, with descriptions of new fossils. Amer. Journ.,

ser. 2, vol. xxxii, pp. 213—221.

1863 Notice of some new and imperfectly known fossils from the Primordial Zone
(Potsdam Sandstone and Calciferous Sand Group) of Wisconsin and Missouri.

Trans. Ac. Sci. St. Louis, vol. ii, pp. 101—107.

1860 Shumard, B. F., and Swallow, G. C. Descriptions of new fossils from the Coal-

Measures of Missouri and Kansas. Ibid., vol. i, pp. 198—227.

Shumard, B. F., see Hitchcock, E. ; Marcy, O. ; and Yandell, L. P.

Shumard, G. C, see Hitchcock, E.

Simpson, J. H., see Meek, F. B.

1848 Sismonda, A. Couches a fossiles du Lias du Tarentaise. Bull. Soc. Geol. France,

ser. 2, t. v, pp. 410—412.

1851 Sjogren, A. Anteckningar om Oland, ett bidrag till Sveriges geologi. Ofo. k.

Vet. Akad. Forhandl. Jg. viii, pp. 36—40.

Skae, H., see Geikie, A.

1865 Skipsey, R. W. On the Discovery of Carboniferous Limestone Fossils in the Upper
Coal-Measures to the East of Glasgow. Trans. Glasgow Geol. Soc, vol. ii, pp.
52, 53.



136 BIBLIOGRAPHY OF BRACHIOPODA.

1866 Skipsey, R. W. On the Range and Occurrence of Anthracosia and other Shells in

the Coal-Measures eastward of Glasgow. Trans. Glasg. Geol. Soc, vol. ii,

pp. 141—144.

Sleigh, T. J., see Wardle, T.

1879 Smith, E. A. Mollusca. Transit-of-Venus Expedition in the years 1874-75. Phil.

Trans., vol. clxvi. [Zoology of Kerguelen Is.]

1846 Smith, James. On the Geology of Gibraltar. Quart. Journ. Geol. Soc, vol. ii, pp.
41—51.

1881 Smith, J. Notes on a Collection of Bivalved Entomostraca and other Microzoa

from the Upper Silurian Strata of the Shropshire District. Geol. Mag., dec. ii,

vol. viii, pp. 70—75.

1877 Smith, S. P. Sketch of the Geology of the Northern Portion of Hawke Bay. Trans.

N. Zealand Inst. , vol. ix, pp. 565—576, pis. xxii, xxiii.

1816 Smith, W. Strata identified by organised fossils. 4to. London.

1862 SiMIThb, F. Geology of Churchdown Hill. Proc. Cotteswold Club, vol. iii, pp. 40
—49.

1877 On the Middle Lias of North Gloucestershire. Ibid., vol. vi, pp. 349—405.

1858 Smyth, R. B. On the Extinct Volcanoes of Victoria, Australia. Quart. Journ. Geol.

Soc, vol. xiv, pp. 227—235.

1856 [Smyth, W. W., J. Percy, and J. W. Salter.] The Iron-Ores of Great

Britain. Pts. 1—4. Pp. 296. Geological Survey Memoir. 8vo. London.

1780 Soldani, A. Saggio orittographico ovvero osservazioni sopra le terre nautilitiche

ed ammonitiche della Toscana. ... 25 pis. 4to. Siena.

1879 Sollas, W. J. On the Silurian District of Rhymney and Pen-y-lan, Cardiff.

Quart. Journ. Geol. Soc, vol. xxxv, pp. 475—507, pi. xxiv. Proc. Bristol Nat.

Soc, n. s., vol. ii, pp. 239, 240.

1873 Sollas, W. J., and A. J. Jukes-Browne. On the Included Rock-Fragments in

the Cambridge Upper Greensand. Quart. Journ. Geol. Soc, vol. xxix, pp.
11—16.

Souleyet, — , see Vaillant.

1818 Sowerby, G. B. Remarks on the genera Orbicula and Crania of Lamarck, with

descriptions of two species of each genus, and some observations proving the

Patella distorta, Montagu, to be a species of Crania. Trans. Linn. Soc, vol.

xiii, pp. 465—473.

1820-24 Genera of Recent and Fossil Shells. 8vo. London.

1825 A Catalogue of the Shells contained in the Collection of the late Earl of

Tankerville, arranged according to the Lamarckian conchological system,

together with an Appendix containing descriptions of many new species. 8vo.

London.

1826 Descriptions of two new species of the genus Orbicula (0. cancellata,

O. rejlexa). Zool. Journ., vol. ii, pp. 320—322.



BIBLIOGRAPHY OF BRACHIOPODA. 137

1838 Sowerby, G. B. Rectification of some mistakes relative to the genera Crania,

Retz., and Orbicula, Lam., which have been committed by various authors.

Mai. Conch. Mag., vol. i, pp. 19—23.

1839 A Conchological Manual. 8vo. London. Ed. ii, 1842. Ed. iii, 1846. Ed. iv,

1852.

1846 Descriptions of thirteen new species of Brachiopoda. Proc. Zool. Soc, vol.

xiv, pp. 91—95.

1846, '47 The Recent Brachiopoda. Thesaurus Conchyliorum,ipts. 6, 7.

1859 Illustrated Index of British Shells. 8vo. London.

1838 Sowerby, G. B., and I. Lea. On Crania and Orbicula. Med.-Conch. Mag.

Sowerby, G. B., see Darwin, C.

1812-45 Sowerby, J. The Mineral Conchology of Great Britain. 7 vols. [Partly by J.

de C. Sowerby.] German by E. Desor and A. Agassiz. 8vo. Solothurn.

1842.

1818 Some account of the spiral tubes or ligaments in the genus Terebratula,

Lam., as observed in several species of fossil shells. Trans. Linn. Soc, vol.

xii, pp. 514—516.

Sowerby, J. de C, see Murchison, R. I. ; Sedgwick, A. ; and Sowerby, J.

1857 Spratt, T. On the Geology of Varna and the Neighbouring parts of Bulgaria.

Quart. Journ. Geol. Soc, vol. xiii, pp. 72—83.

1858 On the Geology of the North-east part of the Dobrutcha. Ibid., vol. xiv,

pp. 203—212.

1859 Stache, G. Die Eocangebiete in Inner-Krain und Istrien. Jahr. k.-k. geol. Reichs.,

Bd. x, pp. 272—331.

1878 Beitrage zur Eauna der Bellerophonkalke Siidtirols. Ibid., Bd. xxviii, pp.
93—168, pis. iv—vii. Verh. k.-k. geol. Reichs., pp. 104—108.

1879 Ueber die Verbreitung silurischer Schichten in den Ostalpen. Verh. k.-k.

geol. Reichs., pp. 216—223.

1883 Fragmente einer afrikanischen Kohlenkalk-fauna aus dem Gebiete der West
Sahara. Bericht iiber die Untersuchung der von Dr. O. Lenz auf der Reise von
Marokko nach Timbuktu gesammelten palaozoischen Gesteine und Fossilreste

Denkschr.k. Ak. Wiss. Wien, pp. 50, 7 pis.

1868 Stache, G., and M. Neumayr. [North Carpathians.] Verh. k.-k. geol. Reichs.

Stansbury, Capt. H., see Hall, J.

1872 Stearns, R. E. C. Proc. Calif. Ac. Sci.

1873 Stebbing, T. R. R. Notes on Calceola sandalina. Geol. Mag., vol. x, p. 57.

1847 Steenstrup, J. J. S. Om Anomia. O/v. k. Vet. Akad. Fbrhandl., pp. 74, 75.

— Om Anomias stilling till Muslingerne og Terebratulerne. Skand. Nat.

Forhandl, Bd. v, pp. 958—961.

18



138 BIBLIOGRAPHY OF BRACHIOPODA.

1848 Steenstrup, J. J. S. Om Brachiopodernes stilling i systemet m. m. Nat. Tidsskr.,

Bd. ii, pp. 625—632.

1849 Steininger, J. Ueber die Versteinemngen des Uebergangsgebirges der Eifel.

1853 Geognostische Beschreibung der Eifel. 4to. Treves.

1874 Stephens, T. On the Discovery of Trilobites and other Silurian Fossils in Tas-

mania. Proc. B. Soc. Tasm., p. 27.

1881 Stevenson, J. J. Geological Examinations in Southern Colorado and Northern

New Mexico, 1878-9, with an Appendix on the Carboniferous Invertebrate

Fossils of New Mexico by C. A. White. Pp. 420, 36 ; 4 pis. Washington.

1843 Stevenson, T. Remarks on the Geology of Little Ross, Kirkcudbrightshire. Edin.

N. Phil. Journ., vol. xxxv, pp. 83—88.

1843 Stevenson, W. On the Stratified Rocks of Berwickshire and their Imbedded
Organic Remains. Proc. Geol. Soc., vol. iv, pp. 29—37.

1881 Stewart, S. A. A List of the Mollusca of the Boulder Clay of the N. E. of

Ireland. Proc. Belfast Nat. Club, ser. 2, vol. i, pt. 7, p. 165.

1851 Stimpson, W. Shells of New England. 2 pis. 8vo. Boston.

1731 Stoboeus, K. Dissertatio Epistolica. Acta. Lit. Sci. Soec.

1878 Stock, T. A Tour in search of Fossils. Sci. Goss., No. 168, pp. 270—272.

1865 Stoddart, W. W. On the Lowest Beds of the Clifton Carboniferous Series. Bep.

Brit. Assoc, for 1864, Sections, pp. 71, 72. Geol. Mag., vol. ii, pp. 83—85.

1867 Geology of Dundry Hill. Proc. Bristol Nat. Soc, ser. 2, vol. ii, pp. 29—33.

1868 [Excursion to Dundry.] Ibid., vol. iii, p. 67.

1874-79 Geology of the Bristol Coal Field. Ibid., ser. 3, vol. i, pp. 115—126,
262—272, 313—350; vol. ii, pp. 39—55, 279—291.

1877 List of the Characteristic Fossils of the Dundry Oolite. Proc. Cotteswold

Nat. Club, vol. vi, pp. 297—300.

1868 Stoliczka, F. On Jurassic Deposits in the North-west Himalaya. Quart. Journ.

Geol. Soc, vol. xxiv, pp, 506—509.

1872-73 The Cretaceous Fauna of Southern India. Vol. IV. The Brachiopoda,

Ciliopoda, Echinodermata, Corals, &c. Pal. Ind., ser. viii. Pp. v, 202, 29 pis.

1874 Geological Observations made on a Visit to the Chaderkul, Thian Shan
Range. Quart. Journ. Geol. Soc, vol. xxx, pp. 574—580.

1874 Stolpe, M. Om Siljanstraktens sandstenar. Geol.foren. Stockholm Forhandl. Bd.

i, pp. 17—28, pi. ii.

1858-60 Stoppani, A. Les Petrifications d'Esino, comprenant les Gasteropodes, les

Acephales, les Brachiopodes, les Cephalopodes, Crinoides et Amorphozoaires du
depot triasique superieur. 31 pis. 4to. Milan.

1860-65 Geologie et paleontologie des couches a Avicula contorta de Lombardi.

4to. Milan.



BIBLIOGRAPHY OF BRACHIOPODA. 139

1880 Stoppani, A. Paleontologia Lombardica, new series.

Stoppani, A., see Suess, E.

1866 Stossich, A. Enumerazione dei Molluschi del Golfo di Trieste. 4to. Trieste.

1851 Strachey, R. On the Geology of part of the Himalaya Mountains and Tibet.

Quart. Journ. Geol. Soc, vol. vii, pp. 292—310; pis. xvi, xvii.

1872 Strahan, A. Beekite in Flintshire. Geol. Mag., dec. ii, vol. vi, p. 334.

1879 Strahan, A., and A. O. Walker. On the Occurrence of Pebbles with Upper
Ludlow Fossils in the Lower Carboniferous Conglomerates of North Wales.

Quart. Journ. Geol. Soc., vol. xxxv, pp. 268—274.

Strangways, C. F., see Fox-Strangways, C.

1822 Strangways, W. H. T. F. An Outline of the Geology of Russia. Trans. Geol.

Soc., ser. 2, vol. i, p. 1—39.

1852 Strickland, H. E. On a protruded mass of Upper Ludlow Rock at Hagley Park

in Herefordshire. Quart. Journ. Geol. Soc., vol. viii, pp. 381—385.

1853 On the Distribution and Organic Contents of the "Ludlow Bone-bed" in

the Districts of Woolhope and May Hill. With a Note on the Seed-like Bodies

found in it, by J. Hooker. Ibid., vol. ix, pp. 8—12.

Strickland, H. E., see Brodie, P. B.

1850 Strombeck, A. von. Ueber die Neocomien-Bildung in der Umgegend von Braun-
schweig. Zeitschr. deutsch. geol. Ges., Bd. i, pp. 462—465.

— Ueber Terebratula oblonga, Sow. Ibid., Bd. ii, p. 76.

1857 Ueber die Gliederung des Planers im nordwestlichen Deutschland nachst

dem Harze. Ibid., Bd. ix, pp. 415—419. Ber. deutsch. Nat. Versamml., Bd.

xxxiii, pp. 95—98. N. Jalirb., pp. 785—789.

1859 Beitrag zur Kenntniss des Planers uber der Westphalischen Steinkohlen-

formation. Zeitschr. deutsch. geol. Ges., Bd. xi, pp. 27—77. Verh. nat. Ver.

preuss. Bheinl., pp. 162—215.

1860 Ueber die Trias-Schichten mit Myophoria pes-anseris Schloth., auf der

Schafweide zu Liineburg. Zeitschr. deutsch. geol. Ges., Bd. xii, pp. 381—388.

1861 Ueber den Gault und insbesondere die Gargas-Mergel (Aptien, d'Orb.) im
nordwestlichen Deutschland. Ibid., Bd. xiii, pp. 20—60.

1863 Ueber die Kreide am Zeltberg bei Liineburg. Ibid., Bd. xv, pp. 97—187.

1871 Struckmann, C. Die Pterocerasschichten der Kimmeridge-Bildung bei Ahlen un-

weit Hannover. Ibid., Bd. xxiii, pp. 214—230.

1873 Ueber die fossile Fauna des Hannover'schen Jura-Meeres. XXII. Jahresber.

nat. Ges. Hannover, pp. 29—46.

1874 Kleine palaontoiogische Mittheilungen. Zeitschr. deutsch. geol. Ges., Bd.
xxvi, pp. 217—224.

1877 Ueber die Fauna des unteren Korallen-Ooliths von Volksen am Deister

unweit Hannover. Ibid., Bd. xxix, pp. 534—544.



140 BIBLIOGRAPHY OF BRACHIOPODA.

1878 Struckmann, C. Der obere Jura der Umgegend von Hannover. Pp. viii, 169; 8
pis. 8vo. Hanover.

1880 Die Wealden-Bildungen der Umgegend von Hannover. 4to. Hanover.

1881 Ueber den Brallelismus der Hannover'schen und der Englischen oberen
Jurabildungen. N Jahrb., 1881, Bd. ii, pp. 77—102. Transl. by W. S.

Dallas. Geol. Mag., dec. ii, vol. viii, pp. 546—557.

1883 Neue Beitrage zur Kenntniss des oberen Jura und der Wealdenbildungen
der Umgegend von Hannover. Pal. Abhandl., Bd. i, p. i ; 5 pis.

1845 Strzelecki, P. E. Physical Description of New South Wales and Van Diemen's
Land. (Brachiopoda by J. Morris.)

1774 Stuck, E. Lithologische Beobachtungen. Naturforscher, p. 194.

1851-53 Studer, B. Geologie der Schweiz. 2 vols. Bern and Zurich.

1879 Stutz, U. Die Contorta-zone aus der Urschweiz und Terebratula diphya von der

Axenstrasse. N. Jahrb., pp. 363—367.

1878 Stukenberg, A. A. Po povodie zamietki V. v. Melleri, ke Geologitcheskomy
Oscherkii Ujnoi Tchasti Nijegorodskoi Gubernii. [See Moller, V. v.]

1859 Stur, D. Ueber die Kossener Schichten im nordwestlichen Ungarn. Site. k. Ak.
Wiss. Wien, Bd. xxxviii, pp. 1006—1024.

1834 Sturt, C. Two Expeditions into the Interior of Southern Australia during the

years 1828, 1829, 1830, and 1831.

1883 Stuxberg, A. Researches in the Deep-Sea Fauna from a zoogeographical point of

view. Nature, vol. 28, pp. 394—397.

1852 Suess, E. Ueber Terebratula diphya. Sitz. k. Ak. Wiss. Wien, Bd. viii, pp. 553
—567.

1853 Ueber die Brachiopoden der Kossener Schichten. Ibid., Bd. ix, pp. 283

—

287. Denkschr. k. Ak. Wiss. Wien, Bd. vii, pp. 29—65 [1854]. English by

A. Marschall and T. R. Jones. Quart. Journ. Geol. Soc., vol. xi, pi. 2, pp.
25—35, 1854.

— Zur Kenntniss des Stringocephalus Burtini, Defrance. Verh. k.-k. zool. bot.

Ver., Bd. iii, pp. 155—164.

1854 Ueber die Brachial-Vorrichtung bei den Thecideen. Sitz. k. Ak. Wiss. Wien,

Bd. xi, pp. 991—1006; French, Mem. Soc. Linn. Norm., t. x, pp. 45—60.

[1856, by F. A. de Marschall, with notes by E. Deslongohamps.]

1855 Ueber die Brachiopoden der Hallstatter Schichten. Denkschr. k. Ak. Wiss.

Wien, Bd. ix, pp. 23, 32 ; 2 pis.

— Ueber Meganteris, eine neue Gattung von Terebratuliden. Sitz. k. Ak. Wiss.

Wien, Bd. xviii, pp. 51—64; 3 pis. Bull. Soc. Linn. Norm., t. i, p, 56—64

(1856).

1858 Om Terebratula tubifera. Jahrb. k.-k. geol. Reichs.

1858 Ueber das Alter der Stramberger Schichten. Verh. k.-k. geol. Reichs., pp.
57—59 ; Beitr. Pal. Oesterr.



BIBLIOGRAPHY OF BRACHIOPODA. 141

1859 Suess, E. Sur le Waldheimia Stoppanii, in Stoppani's Petrifications d'Esino.

1859, '60 Ueber die Wohnsitzc der Brachiopoden. Th. I. Sitz.h. Ah. Wiss. Wien,

Bd. xxxvii, pp. 185—248; Bd. xxxix, pp. 151—206.

— Remarks on the Distribution of the Brachiopoda, with an Introductory

Note by T. Davidson. Geologist, pp. 285—293.

1861 Einige Bemerkungen iiber die secundaren Brachiopoden Portugals. Sitz. k.

Ah. Wiss. Wien, Bd. xlii, pp. 589—594
; pi.

Note sur les gisements des Terebratules du groupe de la diphya dans

l'empire d'Autriche. Pictet's Melanges paleontoloyiques, t. iii. Geneva.

— On the recent Terebratula. Ann. Nat. Hist., ser 3, vol. vii, pp. 382—386.

— Nurnerische Uebersicht der Klasse der Brachiopoden. N. Jahrb., pp. 154
—159.

1866 Die Brachiopoden der Gosaubildungen. Denhschr. h. Ah. Wiss. Wien, Bd.

xxv, Abth. 2, pp. 156—159.

Suess, E., see Davidson, T. ; and Zittel, K. A.

1852 Sutherland, P. C. Journal of a Voyage in Baffin's Bay and Barrow Straits in the

years 1850-51 performed by H.M. Ships " Lady Franklin " and "Sophia,"

under the command of Mr. William Penny, in search of the missing crews of

H.M. Ships " Erebus " and " Terror." 2 vols. 8vo. London. Appendix on

Fossils by J. W. Salter.

1823 Swainson, W. The Characters of several undescribed Shells. Phil. Mag. andjourn.,

vol. lxii, pp. 401—403.

1855 Swallow, G. C. First Ann. Rep. Geol. Surv. Missouri. Pp. 207, 15 pis., 5 maps.

Svo. Jefferson City.

— Second Ann. Pep. Geol. Surv. Missouri. Pp. 239. (Part by B. F. Shumard.)

1860 Description of new fossils from the Carboniferous and Devonian Rocks of

Missouri. Trans. Ac. Sci. St. Louis, vol. i, pp. 635—639.

1866 Some new varieties of Spirifer lineatus, Martin ; Spirifer earneratus, Morton ;

Spirifer Kentuckensis, Shumard; Spirifer Leidyi, Norwood and Pratten , Spirifer

increbescens, Hall ; and Spirifer Keokuk. Lbid., vol. ii, pp. 408—410.

Swallow, G. C, see Shumard, B. F.

1858 Swallow, G. C, and F. Hawn. The Rocks of Kansas. Lbid., vol. i, pp. 173
—197.

1864 Swan, W. R. Notes on the Devonian Rocks of the Bosphorus. Quart. Journ. Geol.

Soc., vol. xx, pp. 114, 115.

1868 On the Geology of the Princes Islands in the Sea of Marmora, Turkey.

Lbid., vol. xxiv, pp. 53—63.

1878 Swanston, W. On the Silurian Rocks of the County Down. Proc. Belfast Field

Club, ser. 2, vol. i. Appendix ix, pp. 107—123.



142 BIBLIOGRAPHY OF BRACHIOPODA.

1872 Symes, R. G. Explanatory Memoir to accompany Sheet 75 of the Maps of the

Geological Survey of Ireland illustrating a portion of the County of Mayo.
With Palaeontological Notes by W. H. Baily. Pp. 37. 8vo. Dublin.

1879 Explanatory Memoir to accompany Sheets 41, 53, and 64 of the Maps of

the Geological Survey of Ireland, including the County around Ballina, Cross-

molina, Killala, Foxford, and Ballycastle. With Palaeontological Notes by W.
H. Baily. Pp. 38. 8vo. Dublin.

1880 Symes, R. G., and J. R. Kilroe. Explanatory Memoir to accompany Sheet 54,

and the South-west Portion of 42 of the Maps of the Geological Survey of

Ireland, including the country round Eastry, Dromore West, and Coolaney, in

the Counties of Sligo and Mayo. With Palaeontological Notes by W. H.
Baily. Pp. 24. 8vo. Dublin.

1881 Symes, R. G., S. B. Wilkinson, and J. R. Kilroe. Explanatory Memoir to

accompany Sheet 65 of the Maps of the Geological Survey of Ireland, including

the Country around Tobercurry, Swineford, and Bellahy, or Charlestown, in

the Counties of Sligo and Mayo. With Palaeontological Notes by W. H. Baily.

Pp. 21. 8vo. Dublin.

1880 Symes, R. G., S. B. Wilkinson, and A. M'Henry. Explanatory Memoir to

accompany Sheet 63 and Northern Half of 74 of the Maps of the Geological

Survey of Ireland, including the Country around Newport, Mallaranny, Bally-

croy, and the mountainous district south of Bangor and Corick, in the County
of Mayo. Pp. 20. 8vo. Dublin.

Symes, R. G., see Kinahan, G. H.

1860 Symonds, W. S. On the Passage-beds from the Upper Silurian Rocks into the

Lower Old Red Sandstone, at Ledbury, Herefordshire. Quart. Journ. Geol.

Soc, vol. xvi, pp. 193—197.

1861 Symonds, W. S., and A. Lambert. On the Sections of the Malvern and Ledbury

Tunnels (Worcester and Hereford Railway) and the intervening Line of Railroad.

With a Note on the Fossils by J. W. Salter. Ibid., vol. xvii, pp. 152—162.

1879 Szajnocha, L. Die Brachiopoden-Fauna der Oolithe von Balin bei Krakau.

Denkschr. k. Ak. Wiss. Wien, Bd. xli, p. 197. Verh. k.-k. geol. Reicks., \>\>.

324—326.

1881 Ein Beitrag zur Kenntniss der jurassischen Brachiopoden aus dem Karpa-

tischen Klipper. Sitz. k. Ah. Wiss. Wien, Bd. lxxxiv, pp. 18 ; 2 pis.

1879 Taramelli, T. Appunti Geologici sulla Provincia di Belluno. Atti Soc. Ital. Set.

mat., vol. xxi, pp. 519—559.

1880 Monografia Geologica e Palaeontologica del Lias nelle Provincie Venete. 4to.

Venice.

1868 Tasle, Pere. Faune Malacologique Marine de l'Ouest de la France.

1852 Tate, G. Sketch of the Geology of the Howick Coast and Ratcheugh Crag. Proc.

Berwicksh. Nat. Club, vol. iii, pp. 99—102.

1859 The Geology of Beadnell, Northumberland, with Descriptions of Fossil

Annelids. Ibid., vol. iv, pp. 96—110. Geologist, vol. ii, pp. 59—70.



BIBLIOGRAPHY OF BRACI1IOPODA. 145

18G1 Tate, G. Fauna of the Mountain Limestone Formation on the .Berwickshire Coast,

with a preliminary notice of the succession of the strata on the eastern border.

Proc. Berwiclcsh. Nat. Club, vol. iv, pp. 149—155.

1863 On the occurrence of Waldheimia (Terebralula) tamarindus, and the distri-

bution of Bracbiopoda, in the Cretaceous Rocks of Ireland. Geologist, vol. vi,

p. 444.

1864 Tate, R. On the Liassic Strata of the neighbourhood of Belfast. With Descriptions

of New Species of Mollusca, &c, by R. Ethebidge. Quart. Journ. Geol. Soc,

vol. xx, pp. 103—114.

— Descriptions of a Sea-star, Cribellites carbonarius, from the Mountain Lime-

stone Formation of Northumberland, with a notice of its association with

Carboniferous Plants. Rep. Brit. Assoc, for 1863, Sections, pp. 88, 89.

1865 On the Correlation of the Cretaceous Formations of the North-east of Ireland.

Quart. Journ. Geol. Soc, vol. xxi, pp. 15—44, pis. iii—v.

1867 On the Lower Lias of the North-east of Ireland. Ibid.,\o\. xxiii, pp. 297

—

305.

— On the Fossiliferous Development of the Zone of Ammonites angulatus,

Schloth., in Great Britain. Ibid., pp. 305—314.

1869 Additions to the List of Bracbiopoda of the British Secondary Rocks. Geol.

Mag., vol. vi, pp. 550—556.

1870 —— A List of Irish Liassic Fossils, with Notes on the New and Critical Species.

Proc. Belfast Field Club.

— Note on the Middle Lias in the North-east of Ireland. Quart. Journ. Geol.

Soc, vol. xxvi, pp. 324, 325.

On the Palaeontology of the Junction Beds of the Lower and Middle Lias in

Gloucestershire. Ibid., pp. 394—408, pi. xxvi.

1871 On the Age of the Nubian Sandstone. Ibid., vol. xxix, pp. 404—406.

A Census of the Marine Invertebrate Fauna of the Lias. Geol. Mag., vol.

viii, pp. 4—11.

1873 On the Palaeontology of Skyeand Raasay. Quart. Journ. Geol. Soc, vol. xxix,

pp. 339—351.

1875 On the Lias about Radstock. Ibid., vol. xxxi, pp. 493—510.

1880 On the Australian Palliobranchs. Trans. Phil. Soc Adelaide.

1876 Tate, R., and J. F. Blake. The Yorkshire Lias. Pp. ix, 475, xii, map, 23
pis. 8vo. London.

Tate, R., see Bryce, J., and Woodward, S. P.

1869 Tawney, E. B. On the occurrence of Terebralula diphya in the Alps of the Canton
de Vaud. With a note by Thomas Davidson. Quart. Journ. Geol. Soc, vol

xxv, pp. 305—309.



144 BIBLIOGRAPHY OF BRACHIOPODA.

1870 Tawney, E. B. On the occurrence of Fossils at Smugglers' Cove, Torquay. Trans.

Devonsh. Assoc, vol. iv, pp. 291—294.

1875 Notes on the Lias in the Neighbourhood of Radstock. Proc. Bristol Nat.

Soc, n. s., vol. i, pt. 2, pp. 167—189.

1883 The Folkestone Beds. Geo!. Mag., dec. ii, vol. x, pp. 92, 93.

1879 Taylor, N. On the Cudgegong Diamond Field, New South Wales. Ibid., dec. ii,

vol. vi, pp. 399—412.

1845 Tchihatcheff, P. de. Bull. Soc. Geol. France, ser. 2, t. i, p. 674.

1854 Depots Paleozoiques de la Cappadoce et du Bosphore. Ibid., t. xi, pp. 402
—417.

1866-69 Asie Mineure : Description Physique, Statistique, et Archeologique de

cette Contree. Partie IV. Geologie et Paleontologie par A. d'Archiac, P.

Fischer, et E. de Verneuil. 4 vols. 8vo. Atlas 4to. Paris.

1875 Teall, J. J. H. The Potton and Wicken Phosphatic Deposits. Pp. 44. 8vo.

Cambridge.

Tenison-Woods, J. E., see Woods, J. E. T.

1847 Tennant, J. Stratigraphical List of British Fossils, arranged under the Principal

Divisions of the British Strata, with a few elementary Remarks on their

Character and Localities. 8vo. London.

1850 Terquem, O. Sur quelques especes de Lingules. Bull. Soc. Geol. France, ser. 2, t.

viii, pp. 10—12.

1855 Paleontologie du Departement de la Moselle. 8vo. Metz.

1865 Terquem, O., and E. Jourdy. Le Lias Inferieur de l'Est de la France comprenant

la Meurthe, la Moselle, la Grande. Duche de Luxembourg, la Belgique, et la

Meuse. Mem. Soc. Geol. France, ser. 2, t. viii.

— Monographic de l'Etage Bathonien dans le Departement de la Moselle. Ibid.,

ser. 2, t. ix.

1865 Terquem, O., and E. Piette. Lias Superieur de l'Est de la France.

1872 Thielens, A. Relation de l'Excursion faite par la Societe Malacologique de Belgique

a Orp-le-Grand, Folz-les-Caves, Wansin, et autres localites voisines. Suivi

de la description de deux especes nouvelles par H. Nyst. Ann. Soc. Mai.

Belg., t. vi.

1844 Thomson, C. W. Report on the Fauna of Ireland. Div. Invertebrata. Bep. Brit.

Assoc, for 1843, pp. 245—291.

1880 Report on the Scientific Results of the voyage of II.M.S. " Challenger''

during 1873-76. Zoology, vol i. 4to. London. [Brachiopoda by T. Davidson .]

Thomson, C. W., see Carpenter, W. B.



BIBLIOGRAPHY OF BRACHIOPODA. 145

1865 Thomson, J. On the Geology of the Campbeltown District, Scotland. Trans. Geol.

Soc. Glasg., vol. ii, pp. 76—88.

Thomson, J., see Duncan, P. M.

1844 Thorpe, C. British Marine Conchology. 8 pis. London.

1859 Thurmann, J., and A. Etallon. Lethaea Bruntrutana, ou Etudes Paleontologiques

et Stratigraphiques sur le Jura Bernois, ct en particulier les Environs de Por-

rcntrny. Mem. Soc. Emul. Boubs., ser. 3, t. viii; Mem. Soc. Helvet. Sci. Nat.,

t. iii, 1861 ; N. Denkschr. Sch. Ges. Nat., Bd. xviii, and xix. (By Thurmann,
posthumously finished by Etallon).

1870 Tietzk, E. Ueber die devonischen Schichten von Ebersdorf unweit Neurode in der

Grafschaft Glatz und ihre Conchilien-Fauna. Zeitschr. ges. Nat., Bd. xxxv,

pp. 421—427; Palaeontographica, Bd. xix, pp. 103—158 (1871).

1871 Ueber einige schiefe Formen der Gattung Terebratula. Verh. k.-Tc. geol.

Beichs., pp. 357, 358.

1878 Die Ansichten Emanuel Kayser's iiber die hercynische Fauna und die

Grenze zwischen Silur und Devon. Jahrb. h.-lc. geol. Beichs., Bd. xxviii, pp.
743—757.

1874 Tombeck, — . Note sur l'Oxfordien et le Corallien de la Haute Marne. Bull. Soc.

Geol. France, ser. 3, t. ii, pp. 13—21.

— Note sur une excursion geologique faite au travers des terrains Coralliens et

Oxfordiens de la Haute Marne. Ibid., pp. 251—255.

Tombeck, — , see Loriol, P. de.

1883 Tomes, R. F. On the Fossil Madreporaria of the Great Oolite of the Counties of

Gloucester and Oxford. Quart. Journ. Geol. Soc, vol. xxxix, pp. 168—196,

pi. vii.

1875 Toplet, W. The Geology of the Weald (Parts of the Counties of Kent, Surrey,

Sussex, and Hants). Geological Survey Memoir, Pp. xiv, 503; 2 maps. 8vo.

London.

1876 Geological Report [on the Sub-Wealden Exploration]. Bep. Brit. Assoc, for

1875, pp. 347—349.

Topley, W., see Willett, H.

1878 Torcapel, — . Note sur la Geologie delaligne d'Alais au Pouzin. Bull. Soc. Geol.

France, ser. 3, t. vi, pp. 104—107.

1883 [Terebratula-janitor Beds.] Ibid., t. xi, p. 539.

1859 Torell, O. Bidrag till Spitzbergens Molluskfauna. 2 pis. 8vo. Stockholm.

Torrey, J., see Hitchcock, E.

1754 Torrubia, J. Apparato para la Historia Natural Espanola. 13 pis. 4to. Madrid.

1773 Historia Naturalis Hispanica.

— Vorbereitung zur Naturgeschichte von Spanien. [Translation of work of 1754

by C. G. von Murr.] 4to. Halle.

19



146 BIBLIOGRAPHY OF BRACHIOPODA.

1869 Toula, F. Ueber einige Fossilien des Koklenkalks von Bolivia. Sitz. k. Ah. Wiss.

Wien, Bd. lix, pp. 433—445.

1874 Kohlenkalk-Fossilien von der Sudspitze von Spitzbergen. Ibid., Bd. lxviii,

pp. 267—291 ; 5 pis.

— Kohlenkalk- und Zechstein-Fossilien aus dem Hornsund an der Sudwest-

kuste von S])itzbergen. Ibid., Bd. lxx, pp. 133—156; pi. See also N. lahrb.,

pp. 964, 965.

1875 Perrno-Carbon-Fossilien von der Westkiiste von Spitzbergen (Belsund, Cap.

Staratschin, Nordfiord) gesamraelt von Dr. Richard von Drasche. N. lahrb.,

pp. 225—264; 6 pis.

— Eine Kohlenkalk-Fauna von den Barents-Inseln. Sitz. h. Ah. Wiss. Wien,

Bd. lxxi, pp. 527—608; 6 pis.

1877 Geologische Untersuchungen im westlichen Theile des Balkan und in den

angrenzenden Gebieten. IV. Ein geologisches Profil von Osraanich am Arcer,

iiber den Sveti-Nikola-Balkan, nach Ak-Palanka an der Nisava. Ibid., Bd.
lxxv, pp. 465—549 j 8 pis. and map.

1878 Idem. V. Ein geologisches Profil iiber den Berkovica-Balkan von Sofia

nach Berkovac. Ibid., Bd. lxxxvii, pp. 247—269.

1879 Kleine Beitrage zur Kenntniss des Randgebirges der Wienerbucht. Verh.

h.-h. geol. Beichs., pp. 275—280.

1880 Geologische Untersuchungen im westlichen Theile des Balkan und in den

angrenzenden Gebieten. IX. Von Ak Palanka iiber Nis Leskovac. Sitz. k. Ak.

Wiss. Wien, Bd. lxxxi, p. 188.

1881 Grundlinien zur Geologie des westlichen Balkan. Denhschr. h. Ah. Wiss.

Wien, Bd. xliv, Th. 2, p. 1.

1876 Tournouer, R. [Brachiopoda.] Ann. Soc. Mai. Belg., t. x, p. lx.

1875 Traill, W. A. On Geological Sections in the County Down. Rep. Brit. Assoc.

for 1874, Sections, pp. 93—95.

1878 Explanatory Memoir to accompany Part of Sheets 60 and 71 of the Maps
of the Geological Survey of Ireland, including the District of the Carlingford

Mountains, and the Shores of Carlingford Lough and Dundalk Bay, Counties

of Louth and Armagh. With Palseontological Notes by W. H. Baily. Pp. 67.

8vo. Dublin.

1861 Trautschold, H. Recherches geologiques aux environs de Moscou : Couche

jurassique de Mniovniki. Bull. Soc. Imp. Nat. Mosc., t. xxxiv, pp. 64—94

;

5 pis.

— Recherches geologiques aux environs de Moscou ; fossiles de Kharaschovo.

Ibid., pp. 267—277, pi.

— —— Der Moskauer Jura vergleichen mit dem Westeuropaischen. Zeitschr. deutsch.

geol. Ges., Bd. xiii, pp. 361—452.

1 862 Der glanzkornige braune Sandstein bei Dimitrijewa Gora an der Oka. Bull.

Soc. Imp. Nat. Mosc, t. xxxv, pp. 206—221 ; 2 pis.



BIBLIOGRAPHY OF BRACHIOPODA. 147

1862 Trautschold, II. Nomenclator Palaeontologicus der jurassischen Formationen in

Russland. Bull. Soc. Imp. Nat. Mosc, t. xxxv, pp. 35G—407 : Nachtrag., t.

xxxix, pp. 132—137 (1866).

— Ueber den Korallenkalk des Rnssischen Jura. Ibid., pp. 560—574, pi.

1863 Ueber jurassische Fossilien von Indersk. Ibid., t. xxxvi, pp. 457—475 ;

4 pis.

1865 Der Inoceramen-Thon von Ssimbirsk. Ibid., t. xxxviii, pp. 1—24; 3 pis.

1866 —— Zur Fauna des Russischen Jura. Ibid., t. xxxix, pp. 1—24 ; 4 pis.

1867 Einige Crinoideen und andere Thierreste des jungeren Bergkalks im Gou-
vernement Moskau. Ibid., t. xi, pt. 2, pp. 1—49 ; 5 pis.

1874 Die langlebigen und die unsterblichen Forraen der Thierwelt. Ibid., t. xlvii,

pp. 165—183.

1876 Ergiinzungen zur Fauna des russischen Jura. Verh. St. Pet.min. Ges.,ser.2,

Bd. xii, pp. 79—113 ; 6 pis.

— Die Kalkbriiche von Mjatschkowa. Eine Monographic des oberen Bergkalks.

II. Mem. Soc. Imp. Nat. Mosc, t. xiii, livr. 5, p. 325 ; 7 pis.

1879 Idem. III. Ibid., t. xiv, p. 1.

1881 Ueber die Terebrateln des Moskauer Jura. Bull. Soc. Imp. Nat. Mosc, t. lv,

p. 364,

— Ueber den Jura des Donjetzthales. Ibid.

1879 Trejdosiewicz, J. Opis badan geologicznich dokonanych w Krolestwie Polskiem

w roku 1878 oraz spostrzezen we wsiach Zbrzy i Kleczanowie. Sprawozd. Kom.
Fizypgr. KraJcow, t. 13, pp. 113—123.

1868 Trenkner, W. Palaontologische Novitaten vom nordwestlichen Harze. Abth. 2.

Spiriferensandstein Calceolaschiefer, Wissenbacher Schiefer in Cypridinen-

Schiefer. Abh. nat. Ges. Halle, Bd. x; pp. 123—182, 197—240; 8 pis.

1872 Tribolet, M. F. de. Notice geologique sur le Mont Chatelu. Essai de synchronisme

entres les terrains du Jura blanc argovien et ceux de la Suisse occidentale.

Bull. Soc. Sci. Nat. Neuchdtel, t. ix, pp. 267—295.

1873 Recherches geologiques et paleontologiques sur le Jura neuchatelois.

Triger, —, see S^emann, —

.

1877 Tromelin, G. le G. de. Etude de la Faune du gres silurien de May, Jurques,

Campandre, Mont-Robert, etc. (Calvados), avec des observations sur divers

fossiles paleozo'iques de l'ouest de la France. Bull. Soc. Linn. Norm., ser. 3, t.

i, pp. 5—82.

— Etude sommaire des faunes paleozo'iques du Bas-Languedoc. Havre,

1878 Etude des Terrains paleozo'iques de la Basse-Normandie, particulierement

dans les Departements de l'Orne et du Calvados. Bull. Soc Linn. Norm., ser.

3, t. ii, p. 6, and Compt. Rend. Assoc. Franc., sess. 6, pp. 493— 501.

Tromelin, G. le G. de, see Guillier, A.



148 BIBLIOGRAPHY OP BRACHIOPODA.

1875 Tromelin, G. le G. de, and P. Lebesconte. Notesur quelques Possiles des Gres

Siluriens de Saint-Germain-sur-Ille, La Bouexiere, Champeaux, &c. Pp. 8. 8vo.

Quimper.

1876 , Essai d'un Catalogue raisonne des Possiles Siluriens des Departements

de Maine-et- Loire, de la Loire Inferieure et du Morbihan, avec des Observa-

tions sur les Terrains Paleozoiques del'Ouest de la Prance. Comp. Bend. Assoc.

Franc., sess. 4, pp. 601—661.

Presentation des Possiles Paleozoiques du Departement d'llle-et-Vilaine

et Note additionelle sur la Paune Silurienne de l'Ouest de la Prance. Ibid.,

p. 683.

1877 , Observations sur les terrains primaires du nord du Departement

d'llle-et-Vilaine, et de quelques autres parties du massif breton. Bull. Soc.

Geol. France, ser. 3, t. iv, pp. 583—623.

1884 Tryon, G. W. Structural and Systematic Conchology. Vol. III. Bracbiopoda.

Tryon, G. W., see Raeinesque, C. S.

1880 Tullberg, De S. A. Om Agnostus-arterna i de kambriska aflagringarne vid Andra-

rum. Sver. geol. undersbkn, No. 42. 4vo. Stockholm.

1883 [Silurian, Scania.] Zeitschr. deutsclt. geol. Ges.

Turton, W., see Linnaeus, C.

1882 Twelvetrees, W. H. On Organic Remains from the Upper Permian Strata of

Kargalinsk in Eastern Russia. Quart. Journ. Geol. Soc, vol. xxxviii, pp. 490
—501, pis. xx, xxi.

1878 Uhlig, V. von. Beitrage zur Kenntniss der Juraformation in den karpatischen

Klippen. Jahrb. k.-k. geol. Beichs., Bd. xxviii, pp. 641— 658, pis xvi, xvii.

1880 Ueber die liasische Brachiopodenfauna von Sospirolo bei Belluno. Sitz.k. Ak.

Wiss. Wien, Bd. lxxx, pp. 259—310 ; 5 pis.

1881 Die Jurabildungen in der Umgebung von Briinn. Beitr. Pal. Oesters. Ung.,

Bd. i, p. 111.

— Ueber die Pauna des rothen Kelloway-Kalkes der penninischen Klippe

Babierzowka bei Neumarkt in Westgalizien. Jahrb. k.-k. geol. Beichs., Bd.

xxxi, p. 381.

1884 Ueber Jurafossilien aus Servien. Verh. k.-k. geol. Reichs., pp. 178—185..

1878 Ulrich, E. O. Descriptions of some new Species of Possils from the Cincinnati

group. Journ. Cincinn. Soc. Nat, Hist., vol. i, pp. 92—100, pi. iv.

Unger, P., see Richter, R.

1793 Ure, D. The History of Rutherglen and East Kilbride. Pp. 334; 20 pis. 8vo.

Glasgow.

Urville, J. D. d', see Dumont d'Urville, J.

1879 Vacek, M. Ueber Vorarlberger Kreide. Jahrb. k.-k. geol. Beichs., Bd. xxix, pp.

659—758, pis. 18—19a; Verh. k.-k. geol. Beichs., p. 124.



BIBLIOGRAPHY OF BRACHIOPODA. 149

1841—52 Vaillant, — . Voyage autour du Monde execute pendant les annees 1836 ct

1837 sur la Corvette "La Bonite." Zoologie. By Eyooux and Souleyet.
Geologie et Mineralogie. By E. Chevalier. 8vo. Paris.

1869 [Valpy, R. H.] Notes on the Geology of Ilfracombe and its Neighbourhood.
12mo. Ilfracombe.

1874 Vanden Broeck E. Quelques considerations au sujet d'un travail de M. Davidson,

sur les Terebratules des terrains tertiaires de la Belgique. 8vo. Brussels.

1876, '78 Esquisse Geologique et Paleontologique des Depots Pliocenes des En-
virons d'Anvers. Ann. Soc. Mai. Belg., t. ix. pp. 83—374, pi. iv. Summary
by P. Cogels in t. xi, pp. xx—xxix (1877).

1881 Expose sommaire des Observations et Decouvertes Stratigraphiques et Pale-

ontologiques faites dans les Depots Marins et Fluviomarins du Limbourg
pendant les annees 1880-81. Ibid., ser. 3, t. i, pp. cxxv—cxliv.

1882 Reponse aux Observations de MM. Cogels et Van Ertborn faites a l'occasion

de l'Expose sommaire de mes Recherches dans le Limbourg. Ibid., t. ii, pp.
viii—xxvii.

Vanden Broeck, see Cogels, P.

Vasseur, G., see Dollfus, G.

1870 Velain, C Sur la Position Stratigraphique des Calcaires a, Terebratula Janitor

dans les Basses Alpes. Bull. Soc. Geol. France, ser. 2, t. xxxvii, pp. 673—679
;

Compt. Bend., t. lxxi, pp. 85—87.

1876 Sur la Eaune malacologique des iles St. Paul et Amsterdam. Compt. Bend.,

t. lxxxiii.

1862 Verani, J. B. Zoologie des Alpes Maritimes. [In Statistique Generale duDeparte-

inent des Alpes Maritimes.]

1838 Verneuil, P. E. P. de. Sur les terrains anciens du Bas Boulonnais. Bull. Soc. Geol.

France, t. ix, pp. 388—396.

1840 Sur quelques especes interessantes de Brachiopodes des terrains anciens.

Ibid, t. xi, pp. 257—261.

1841 [Productus proboscideus]. Ibid., t. xii, pp. 198— 200.

1847 Note sur le parallelisme des depots paleozoiques de l'Amerique septentrionale

avec ceux de l'Europe, suivie d'un tableau des especes fossiles communes aux

deux continents, avec l'indication des etages ou elles se recontrent, et terminee

par un examen critique de chacun de ces especes. Ibid., ser. 2, t. iv, pp. 646

—

709. Translation by J. Hall. Amer. Journ., ser. 2, vol. v, pp. 176—183, 359
—370; vol. vi, pp. 45—51, 218—231.

1848 Note sur quelques Brachiopodes de File de Gothland. Bull. Soc. Geol. France,

ser. 2, t. v, pp. 339—347.

Notes sur quelques especes de leptcena a crochet perfore. Ibid., pp. 347
—353.



150 BIBLIOGRAPHY OF BRACHIOPODA.

1850 Verneuil, P. E. P. de. Notice geologique sur les terrains de Sabero (Leon). Bull.

Soc. Geol. France, ser. 2, t. viii, pp. 155—185.

— Compte-rendu de la reunion a Mans. Ibid., pp. 64, pi.

— Classification des terrains paleozoiques du Departement de la Sarthe, avec

une liste des fossiles devoniens et carboniferes. Ibid., pp. 769— 784.

1864 Note sur les fossiles recueillis en 1863 par M. de Tchihatcheff aux environs

de Constantinople. Ibid., t. xxi, pp. 147—156.

1868 Compte-rendu de la reunion a Montpellier. Ibid., pp. 140 ; 3 pis.

1869 Appendix a la Faune Devonienne du Bosphore.

1841 Verneuil, P. E. P. de, and E. J. A. D. de St. S. d'Archiac. On the Fossils of

the Older Deposits of the Rhenish Provinces, preceded by a General Survey

of the Fauna of the Palaeozoic Rocks and followed by a Tabular List of

the Organic Remains of the Devonian System in Europe. Trans. Geol. Soc.,

ser. 2, vol. vi, pp. 303—410 ; Bull Soc. Geol. France, t. xiii, pp. 259—262.

1845 Notes sur les fossiles du terrain paleozoique des Asturies. Bull. Soc.

Geol. France, ser 2, t. ii, pp. 458—485.

1855 Verneuil, P. E. P. de, and J. Barrande. Description des fossiles trouves dans

les terrains silurien et devonien d'Almaden, d'une partie de la Sierra Morena
et des montagnes de Tolede. Ibid., ser. 2, t. xii, pp. 964—1024.

1853 Verneuil, P. E. P. de, and E. Collomb. Coup d'ceil sur la constitution geologique

de quelques provinces de l'Espagne ; suivi d'une description de quelques osse-

ments fossiles du terrain miocene par P. Gervais. Ibid., ser. 2, t. x, pp.
61—147.

1845 Verneuil, P. E. P. de, A. Keyserling, and A. d'Orbigny. Geologie de la

Russie. T. ii. Paleontologie. 4to.

1850 Verneuil, P. E. P. de, and G. de Loriere. Sur les fossiles recueillis dans les

Mines de Poille pres de Sable (Sarthe). Bull. Soc. Geol. Frauce, ser. 2. t. vii.

1844 Verneuil, P. E. P. de, and R. I. Murchison. Note sur les equivalents du
systeme permien en Europe, suivie d'un coup d'ceil general sur l'ensemble de

ses fossiles, et d'un tableau des especes. Ibid., ser. 2, t. i, pp. 475— 517.

Verneuil P. E. P. de, see Murchison, R. I ; Paillette, — ; Prado, C. de ; and

Tchihatcheff, P. de.

1851 Vicary, W. On the Geology of the Upper Punjaub and Peshawur. Quart. Journ.

Geol. Soc, vol. vii, pp. 38—46. Fossils by J. W. Salter.

Villiers, A. J. M. B. de, see De la Beche, H. T.

Vincent, G., see Lefevre, T. ; and Rutot, A.

1851 Vogt, — . Zoologische Briefe.

1845 Vogt, C. Anatomie der Lingula anatina. Nbuv. Mem. Soc. Helvet. Sci., t. vii;

2 pis.



BIBLIOGRAPHY OF BRACHIOPODA. 151

1846-47 Vogt, C. Lehrbuch der Geologic und Petrcfaktcnkunde, zum Gebrauche bei

Vorlcsungcn und zum Selbstuntcrrichte ; thcilvveise nach L. Elie de Beaumont's
Vorlcsungen an der Ecole des Mines. 8vo. Brunsioick.

1854 Ed. iiof vol i.

1866-73 Ed. iii.

1879 Ed. iv.

Voigt, K., see Cuvier, G. C. F. D.

1868 Volborth, A. von. Ueber Schmidtia und Acrites, zwei neue Brachiopoden Gatt-

ungen. Alcad. Wiss. Wien.

1720 Volkmann, G. A. Silesia subterranea, oder unterirdischcs Schlesien, &c. 2 vols.

4to. Franlfort.

Vossinsky, A., see Rouillier, C.

1864 Waagen, W. Der Jura in Franken, Schwaben und der Schweiz, verglichen nach

seinen palaontologischen Horizonten. 8vo. Munich.

1865 Versuch einer allgemeinen Classification der Schichten des oberen Jura. Pp.

31. 8vo. Munich. Abstract in Quart. Journ. Geol. Soc, vol. xxi, pt. 2, pp.
14—18.

1879 On the Occurrence of Ammonites associated with Ceratites and Goniatites

in the Carboniferous Deposits of the Salt Range. Mem. Geol. Surv. Ind., vol. ix.

1879-85 Palseontologia Indica. Ser. xiii, vol i. Salt Range Fossils.

1821 Wahlenberg, G. Petrificata Telluris Svecanae examinata. Act. Soc. Sci. Upsal,

vol. viii, pp. 1—116, 293—297.

1772-79 Waloh, J. E. J. Das Steinreich systematisch entworfen. 8vo. Halle.

1774 Lithologische Beobachtungen. Natur/orscher, Bd. i, p. 196; 2 pis.

— Beitrage zur Naturgeschichte der Bohrmuscheln (Terebratula) . Ibid., Bd.

iii, p. 87.

1776 Lithologische Beobachtungen. Ibid., Bd. viii, p. 259.

1780 Beitrag zur Geschichte der Gryphiten {Productus). Ibid., Bd. xiv, pp.
24—33.

1768-73 Walch, J. E. J., and G. W. Knorr. Die Naturgeschichte der Versteinerungen.

1884 Walcott, C. D. Palaeontology of the Eureka district, Nevada. Rep. U. S. Geol.

Survey.

1885 Palseontological Notes on the Brachiopoda. Amer. Journ., ser. 3, vol. xxix,

p. 114.

1779 Walcott, J. Descriptions and Figures of Petrifactions found in the Quarries,

Gravel-pits, &c., near Bath. 8vo. london.

Waldheim, Fischer von, see Fischer von Waldheim.

1883 Walford, E. A. On the Relation of the so-called " Northampton Sand " of North
Oxon to the Clypeus-Grit. Quart. Journ. Geol. Soc, vol. xxxix, pp. 224—245.



152 BIBLIOGRAPHY OF BRACHIOPODA.

Walker, A. O., see Strahan, A.

1860 Walker, D. Notes on the Zoology of the last Arctic Expedition under Captain

Sir F. L. M'Clintock. Journ. R. Dublin Soc, vol. iii, pp. 61—77.

1866 Walker, J. F. On the fossils contained in a Lower Greensand deposit of phos-

phatic nodules in Bedfordshire. Ann. Nat. Hist., ser. 3, vol. xviii, pp. 31, 32,

381—386.

1867 On some new lerebratulida from Upware. Geol. Mag., vol. iv, pp. 454—456.

— On the Lower Greensand of Bedfordshire. Rep. Brit. Assoc, for 1866, Sec-

tions, pp. 67—69.

1868 On a new Phosphatic Deposit near Upware in Cambridgeshire. Ibid, for

1867, Sections, p. 73.

— On the Species of Brachiopoda which occur in the Lower Greensand at Upware.
Geol Mag., vol. v, pp. 399—407.

Occurrence of Terebratula ( Waldheimia) pseudojurensis (Leymerie) in England.

Ann. Nat. Hist., ser. 4, vol. i, p. 386.

1870 On Secondary Species of Brachiopoda. Geol. Mag., vol. vii, p. 560.

1876 New British Brachiopoda. Ibid., dec. ii, vol. iii, p. 574.

1878-79 On the Occurrence of Terebratula Morieri in England. Ibid., vol. v, pp.
552—556. Proc. Dorset Field Club, vol. iii, p. 42 (1879).

1885 On Waldheimia Bernardina. Ann. Rep. Yorlcsli. Phil. Soc. for 1884.

Walker, J. F., see Hudleston, W. H.

1880 Wallcott, C. D. The Permian and other Palaeozoic Groups of the Kanab Valley,

Arizona. Amer. Journ., ser. 3, vol. xx, pp. 221—225.

1775 Waller, — . Systema Mineralogicum. T. ii.

1862 Wardle, T. Ancient History of Leek, Staffordshire. (Geology by T. J. Sleigh.)

8vo. Leeh.

1863 On the Geology of the neighbourhood of Leek, Staffordshire. 8vo. Leeh.

Warren, J. L., see Hull, E.

1867, '68 Weinkauff, H. C. Die Conchylien des Mittelmeeres, ihre geographische und
geognostische Verbreitung. 2 vols. 8vo. Cassel.

1870 Supplemento alle " Conchilie del Mediterraneo " la loro distribuzione geo-

grafica e geologica. Bull. Mai. Ital.,i. iii, pp. 14—24, 33—37, 74—100, 128
—139.

Westendorp, — , see Nyst, P. H.

1881 Wetherby, A. G. New Fossils from the Lower Silurian and Subcarboniferous of

Ohio and Kentucky. Journ. Cincinn. Soc. Nat. Hist., vol. iv, p. 1.

Wetherby, A. G., see — Mickleborough.

1883 Wethered, E. On the Lower Carboniferous Rocks of the Forest of Dean as repre-

sented in Typical Sections at Drybrook. Quart. Journ. Geol. Soc, vol. xxxix,

pp. 211—217.



BIBLIOGRAPHY OF BRACHIOPODA. 153

1883 Whidborne, G. F. On Some Fossils, chiefly Mollusca, from the Inferior Oolite.

Ibid., vol. xxxix, pp. 487—540, pis. xv—xix.

1861 Whitaker, W. On the "Chalk-rock," the Topmost Bed of the Lower Chalk, in

Berkshire, Oxfordshire, Buckinghamshire, &c. Quart. Journ. Geol. Soc, vol.

xvii, pp. 166—170.

1877 The Geology of the Eastern End of Essex (Walton on the Naze and Harwich).

Geotogical Survey Memoir, Sheet 48 S.E. Pp. 32. 8vo. London.

1883 On Things in General and the Red Chalk of Norfolk in Particular. Proc.

Norwich Geol. Soc, vol. i, pk vii, pp. 207—236. Abstract in Geol. Mag., dec.

ii, vol. x, pp. 22—33.

1872 Whitaker, W., H. W. Bristow, T. McK. Hughes [and others]. The Geology of

the London Basin. Part I. The Chalk and the Eocene Beds of the Southern and

Western Tracts. Geological Survey Memoirs, vol. iv. Pp. xi, 619. 8vo. London.

1878 Whitaker, W., W. H. Penning, W. H. Dalton, and F. J. Bennett. The
Geology of the N.W. Part of Essex and the N.E. Part of Herts with Parts of

Cambridgeshire and Suffolk. Geological Survey Memoir, Sheet 47. Pp. vi, 92.

8vo. London.

White, A., see Adams, Arthur.

1860 White, C. A. Observations upon the Geology and Palaeontology of Burlington,

Iowa. Journ. Boston Soc. Nat. Hist., vol. vii, pp. 209—235.

1862 Descriptions of new species of fossils from the Devonian and Carboniferous

Rocks of the Mississippi Valley. Proc. Boston Soc. Nat. Hist., vol. ix, pp. 8— 33.

1867 - Preliminary notice of new genera and species [Genus Meehella]. 1st Ann.
Rep. Geol. Surv. Iowa.

1874 Preliminary Report upon the Invertebrate Fossils collected by the Expeditions

of 1871, 1872, and 1873, with Descriptions of New Species. Geol. Surv. W.
o/lQOt/t Meridian. Pp. 27. 8vo. Washington. [In full as follows.]

1875 —— Report upon the Invertebrate Fossils collected in portions of Nevada, Utah,

Colorado, Mexico, and Arizona, by Parties of the Expeditions of 1871— 1874.

Ibid., vol. iv, pt. i (Palaeontology), pp. 219; 21 pis.

1876 Description of new Species of Fossils from the Palaeozoic Rocks of Iowa.

Proc. Ac. Nat. Sci. Philadel.

1879 Palaeontological Papers, No. 9. Fossils of the Jura-Trias of South-eastern

Idaho. Bull. U.S. Geol. Surv. Terr., vol. v, pp.105—117.

— Remarks upon certain Carboniferous Fossils from Colorado, Arizona, Idaho,

Utah, and AVyoming, &c. Ibid.

1881 Notes on the Occurrence of Productus giganteus, Martin, in California. Proc.

U.S. Nat. Museum, vol. iii, p. 46.

— Note on Acrothele. Ibid., p. 47.

20



154 BIBLIOGRAPHY OF BRACHIOPODA.

3 881 White, C. A. Note on Stricklandinia Salteri and S. Davidsoni in Georgia. Ibid.,

p. 48.

1882-84 The Fossils of the Indiana Rocks. Rep. Geol. Surv. Indiana for 1881-83.

1878 White, C. A., and H. A. Nicholson. Bibliography of North-American Inverte-

brate Palaeontology, being a report upon the Publications that have hitherto

been made upon the Invertebrate Palaeontology of North America including

the West Indies and Greenland. Miscellaneous Publications U.S. Geol. Surv.

Terr., No. 10. Pp. 132. 8vo. Washington.

1 879 Supplement to the Bibliography of North-American Invertebrate

Palaeontology. Bull. U.S. Geol. Surv. Terr., vol. v, pp. 143—152.

1868 White, C. A., and 0. St. John. Descriptions of new Subcarboniferous and Coal-

measure Fossils, collected upon the Geological Survey of Iowa ; together with a

notice of new generic characters involved in two species of Brachiopoda. Trans.

Chicago Acad. Sci., vol. i, pp. 115—127.

1862 White, C. A., and R. P. Whitfield. Observations upon the Rocks of the Missis-

sippi Valley which have been referred to the Chemung Group of New York,

together with descriptions of New Species of Fossils from the same Horizon at

Burlington, Iowa. Proc. Boston Soc. Nat. Hist., vol. viii.

White, C. A., see Stevenson, J. J.

1861 White aves, J. F. On the Invertebrate Fauna of the Lower Oolites of Oxfordshire.

Rep. Brit. Assoc, for 1860, Sections, pp. 104—108.

1873 Notes of a Deep-sea Dredging-Expedition round the Island of Anticosti in

the Gulf of St. Lawrence. Ibid, for 1872, Sections, pp. 143—145.

1876 Mesozoic Fossils. Vol. I. Pt. 1. On some Invertebrates from the Coal-

bearing Rocks of the Queen Charlotte Islands, collected by Mr. James Richard-

son in 1872. Pp. 92; 10 pis. Geological Survey of Canada. 8vo. Montreal.

1877 Notes on some of the Fossils collected during the Expedition [British

Columbia]. Report of Progress of Geological Survey of Canada for 1875-76,

pp. 96—126. 8vo. Montreal.

1878 On some Primordial Fossils from South-eastern Newfoundland. Amer.Journ.,

ser. 3. vol. xvi, pp. 224—226.

1882 Note on the Occurrence of Siphonotreta Scotica, Davidson, in the Utica

Formation near Ottawa, Ontario. Ibid., vol. xxiv, pp. 278, 279 ; Canad. Nat.,

n. s., vol. x, p. 396.

1884 On some new fossils from the Guelph Formation of Ontario. Palaeozoic

Fossils, vol. iii. Geological Survey of Canada. Montreal.

1861 Whitfield, R. P. Description of Lingula polita. Amer. Journ., ser. 2, vol. xxxiv,

p. 136.

1866 Observations on the internal appendages of the Genus Atrypa. \§th Ann.

Rep. New York State Cabinet (in advance).

1867 Notes on Atrypa. Geol. Mag., vol. iv, p. 431.



BIBLIOGRAPHY OF BRACHIOPODA. 155

1868 Whiteield, R. P. Observations on the Internal Appendages of the Genus Atrypa;

with a notice of the discovery of a loop connecting the spiral cones. 2Qt/i Ann.

Rep. New York State Cabinet, pp. 141—144, pi.

1875 Descriptions of New Fossils. Pp. 9G, 97, pi. of Capt. W. Ludlow's Report

of a Reconnaissance of the Black Hills of Dakota, made in the summer of 1874.

8vo. Washington.

1877 Preliminary Report on the Palaeontology of the Black Hills. U.S. Geol. Surv.

Rocky Mts. Pp. 50. 8vo. Washington.

1878 Preliminary Descriptions of New Species of Fossils from the Lower Geological

Formations of Wisconsin. Ann. Rep. Wisconsin Geol. Survey for 1877. 8vo.

Madison, Wise.

1880 Description of New Species of Fossils from the Palaeozoic Formations of

Wisconsin. Ibid., for 1879. 8vo. Madison, Wise.

On the occurrence of true Lingula in the Trenton Limestones. Amer. Journ.,

ser. 3, vol. xix, pp. 472—475.

1882 On the Fauna of the Lower Carboniferous Limestones of Spergen Hill, Ind.,

with a revision of the descriptions of its Fossils hitherto published, and illustra-

tions of the species from the original type series. Bull. Amer. Mus. Nat. Hist.,

vol. i, No. 3, pp. 39—98, pis. vi—ix.

1884 Notice of some new species of Primordial Fossils. Ibid., No. 5.

Whitfield, R. P., see Hall, J., and White, C. A.

Whitney, J. D., see Foster, J. W., and Hall, J.

1769 Wilckens, C. F. Nachricht von seltenen Versteinerungen. 8vo. Berlin.

1874 Wilkinson, S. B., and R. J. Cruise. Explanatory Memoir to accompany Sheets

76 and 77 of the Maps of the Geological Survey of Ireland, including the

country around Elphin, Frenchpark, and Ballaghadereen, in the Counties of

Roscommon and Mayo. With Palseontological Notes by W. H. Baily, and
Microscopical Notes by E. Hull. Pp. 28. 8vo. Dublin.

1881 , Explanatory Memoir to accompany Sheet 57 of the Maps of the

Geological Survey of Ireland, including parts of the Counties of Fermanagh,
Monaghan, and Cavan. With Palaeontological Notes by W. H. Baily. Pp. 22.

8vo. Dublin.

Wilkinson, S. B., see Kinahan, G. H., and Symes, R. G.

1875 Willett, H., and W. Topley. Second Report of the Subwealden Exploration

Committee. Rep. Brit. Assoc, for 1874, pp. 21—27.

1880 Williams, H. S. Abstract of some Palaeontological studies of the Life History of

Spirifer lavis, H. Amer. Journ., ser. 3, vol. xx, pp. 456—459.

1881 [Full text of the above.] Ann. New York Acad. Set., vol. ii, No. 6, p. 140.

— The recurrence of Faunas in the Devonian Rocks of New York. Proc. Amer.
Assoc, vol. xxx.

1884 The Spirifers of the Upper Devonian. Science, vol. iii, No. 60.



156 BIBLIOGRAPHY OF BRACHIOPODA.

1834 Williamson, W. C. On the Distribution of Organic Remains in the Lias Series

of Yorkshire, with a view to facilitate its identification by giving the situation of

its fossils. Trans. Geol. Soc, ser. 2, vol. v, p. 223. Proc. Geol. Soc, vol. ii, pp.

82, 83.

1836 On the Distribution of Organic Remains in the Oolitic Formations on the

Coast of Yorkshire. Bid., pp. 429—432.

Willson, W. L., see Jukes, J. B.

1859 Wiltshire, T. On the Red Chalk of England. Pp. 18, 4 plates. 8vo. Published

for the Geol. Assoc. London.

1869 On the Red Chalk of Hunstanton. Quart. Journ. Geol. Soc, vol. xxv,

pp. 185—192.

1862 Winchell, A. Descriptions of fossils from the Marshall and Huron group of

Michigan. Proc. Ac. Nat. Sci. Philad., ser. 2, vol. vi, pp. 405—410.

1863 Description of the Fossils of the Yellow Sandstones lying beneath the Bur-
lington Limestone at Burlington, Iowa. Ibid., vol. vii, pp. 2—25.

1865 Descriptions of new species of Fossils from the Marshall Group of Michigan

and its opposed equivalent in other States, with notes on some fossils of the

same age previously described. Ibid., vol. ix, pp. 109—135.

— Some Indications of the Northward Transportation of the Drift Materials in

the Lower Peninsula of Michigan. Amer. lourn., ser. 2, vol. xl.

1864 Notice of a small Collection of Fossils from the Potsdam Sandstone of Wis-
consin and the Lake-Superior Sandstone of Michigan. Ibid., ser. 2, vol. xxxvii.

1866 A Report on the Geology and Industrial Resources, &c, of the Lower Penin-

sula of Michigan. 8vo. Ann Arbor.

— Appendix to a Report on the Grand Traverse Region. Ibidem.

1869-70 On the Geological Age and Equivalents of the Marshall Group. Proc.

Amer. Phil. Soc, vol. xi, pp. 57—82, 385—418.

1870 Notices and descriptions of fossils from the Marshall Group of the Western

States ; with notes on fossils from other formations. Ibid., pp. 245—269.

— The Marshall Group : a memoir on its geological position, characters, and

equivalencies in the United States. 8vo. Philadelphia.

1865 Winchell, A., and O. Marcy. Enumeration of Fossils collected in the Niagara

Limestone at Chicago, Illinois, with descriptions of several new species. Mem.
Boston Soc. Nat. Hist., vol. i, pp. 81— 113, pis. 2, 3.

1873, 76, '78, '81 Winchell, N. H. The Geological and Natural History Survey of

Minnesota First, Fourth, Fifth, Sixth, and Eighth Annual Reports, for the

years 1872, 1875-77, and 1879.

1874 The Devonian Limestones of Ohio. Proc. Amer. Assoc, vol. xxii b, pp.

100—104.

1868 Winckler, G. Versteinerungen aus dem bayerischen Alpen-Gebiete.



BIBLIOGRAPHY OF BRACHIOPODA. 157

1863-67 Winckler, T. C. Arch. Mm. Teyler.

1873 Wintle, S. H. On an Extensive Landslip at Glenorchy, Tasmania. Quart. Jour/i.

Geo/. Soc, vol. xxix, pp. 33—39.

1841 Wissmann, H. L., G. von Munster, and — Braun. Geognosie nnd Petrefakten-

knnde des siidostlichen Tirol. Beitr. Petref., Heft iv.

1882 Witchell, Edwin. The Geology of Stroud and the area drained by the Frome.

Pp. viii, 108; 4 pis. 8vo. Stroud.

1861 Wolf — and — Lipold. Verh. k.-k. geol. Pcic/ts.

1840-42 Wood,S. V. A Catalogue of Shells from the Crag. Ann. Nat. Hist., vol. vi, p.

243 ; vol. ix, pp. 455, 527.

1859 On the Extraneous Fossils of the Red Crag. Quart. Journ. Geol. Soc., vol.

xv, pp. 32—45.

1874 Supplement to the Monograph of the Crag Mollusca with Descriptions of

Shells from the LT
pper Tertiaries of the East of England. Vol. iii, Univalves and

Bivalves. Pal Soc. for 1873, pp. 29—231, pis. viii—xii.

1870 Wood, S. V., jun. On the Relation of the Boulder-clay without Chalk of the

North of England to the Great Chalky Boulder-clay of the South. Quart.

Journ. Geol. Soc, vol. xxvi, pp. 90—111.

1828 Wood, W. Index Testaceologicus, or a Catalogue of Shells, British and Foreign.

8vo. London.

1856 — Ed. 2, by S. Hanley.

1860 Woods, J. E. T. On some Tertiary Rocks in the Colony of South Australia. Quart.

Journ. Geol. Soc, vol. xvi, pp. 253—261.

1862 Geological Observations in South Australia. 8vo. London.

1865 On some Tertiary Deposits in the Colony of Victoria, Australia. Quart.

Journ. Geol. Soc, vol. xxi, pp. 3S9—395.

1865, '66 Brachiopoda of the Tertiary Rocks of South Australia. Trans. Adelaide

Phil. Soc, vols, i, ii.

1875 On some Tertiary Fossils from Table Cape, Tasmania. Proc P. Soc Tasm.

for 1874, pp. 13—26.

1876 On the Tertiary Rocks of South Australia. Adelaide.

1877 History of Australian Tertiary Geology. Proc R. Soc Tasm. for 1876, pp.
76—78. Geol. Mag., dec. ii, vol. iv, p. 416.

1878 Census with brief Descriptions of the Marine Shells of Tasmania and the

adjacent Islands. Proc. P. Soc Tasm. for 1S77, pp. 26— 57.

— —— On the Tertiary Deposits of Australia. Journ. B. Soc. N. S. Wales, vol. xi,

pp. 65—82.

— Palgeontolosjical Evidence of Australian Tertiary Formations. Ibid., pp. 113
—118.



158 BIBLIOGRAPHY OF BRACHIOPODA.

1866 Woodward, H. On a new Genus of Phyllopodous Crustacea from the Moffat

Shales (Llandeilo Flags), Dumfriesshire. Quart. Journ Geol. Soc, vol. xxii, pp.
503—505.

1878 Notes on some Arctic Silurian or Devonian (?) Fossils from Beechey Island,

brought home by the S.Y. "Pandora" in 1875, and from Port Dundas,

Lancaster Sound, by an earlier expedition in 1853. Geol. Mag., dec. ii, vol. v,

pp. 385—390, pi. x.

1879 Notes on a Collection of Fossil Shells, etc., from Sumatra (obtained by M.
Verbeek, Director of the Geological Survey of the West Coast, Sumatra). Pt. i.

Ibid., vol. vi, pp. 385—393, pi. x.

1880 Woodward, H. B. A Sketch of the Geology of Swansea and the Neighbourhood.

Science Gossip, vol. xvi.

1881 Woodward, H. B., J. H. Blake, C. Reid [and others]. The Geology of the

Country around Norwich. Geological Survey Memoir, Sheets 66 N.E. and

S.E. Pp. ix, 215 ; 8 pis. 8vo. London.

1830 Woodward, S. A Synoptical Table of British Organic Remains, in which all the

edited British Fossils are systematically and stratigraphically arranged, in

accordance with the views of the Geologists of the present day ; and a reference

given to their localities, strata, and engraved figures. 8vo. and 4to. London and

Norwich.

1833 Outline of the Geology of Norfolk. 8vo. and 4to. Norwich.

1851-56 Woodward, S. P. A Manual of the Mollusca, or Rudimentary Treatise of

Recent and Fossil Shells. [3 parts, 1851, '53, '56.] Pp. 486, map. 12mo.

London. Ed. ii, 1866. Ed. iii, 1868 ( = Ed. ii, with Appendix by R. Tate).

Ed. iii (really iv) with Appendix of Recent and Fossil Conchological Discoveries

by R. Tate, 1875. Pp. xiv, 542, 86; 23 pis. 8vo. London. French, 1870, by

Humbert.

1855 Description of a new species of recent Bhynchonella (B. Grayi, Woodw.)

Ann. Nat. Hist., ser. 2, vol. xvi, p. 444, pi. x.

1865-66 On the form, growth, and construction of Shells. Lntellectual Observer,

vol. x, pp. 241—253; vol. xi, pp. 18—30.

1655 Worms, O. Musasum Wormianum.

1878 Worth, R. N. The Palaeontology of Plymouth. Journ. Plymouth Lnst., vol. vi, pp.

204—210.

1884 Worthen, A. H. Descriptions of two new species of Crustacea, fifty-one species

of Mollusca, and three species of Crinoids from the Carboniferous Formation

of Illinois and adjacent States. Bull. Lllin. State Mus. Nat. Hist, No. 2, pp. 27.

Worthen, A. II., see Meek, F. B.

18— Wright, G. N. The Historic Guide to Bath. [Appendix by C. Moore.]

1856 Wright, T. On the Palaeontological and Stratigraphical Relations of the so-called

" Sands of the Inferior Oolite." Quart. Journ. Geol. Soc, vol. xii, pp. 292—325.



BIBLIOGRAPHY OF BRACIIIOPODA. 159

1857 Wright, T. On the Occurrence of Upper Lias Ammonites in the (so-called) Basement

Beds of the Inferior Oolite. Rep. Brit. Assoc, for 185G, Sections, pp. 80—82.

1858 Notes on the Fossils collected by Mr. Geikie from the Lias of the Isles of

Pabba, Scalpa, and Skye. Quart. Journ. Geo!. Soc, vol. xiv, p. 24.

1860 On the subdivisions of the Inferior Oolite in the South of England, com-

pared with the Equivalent Beds of that Formation on the Yorkshire Coast.

[With note by R. Etheridge.] 3id., vol. xvi, p. 1—48.

— On the Zone of Avicula contorta and the Lower Lias of the South of England.

Ibid., pp. 374—411.

1864 Monograph of the British Asteridse. Pal. Soc. 4to.

— On the Fossil Echinidse of Malta ; with additional Notes on the Miocene

Beds of the Island and the Stratigraphical Distribution of the Species therein.

Quart. Journ. Geol. Soc, vol. xx, pp. 470—491, pis. xxi, xxii.

1872 Correlation of the Jurassic Rocks in the Department of the Cote-d'Or with

the Oolitic Formations in the Counties of Gloucestershire and Wilts, England.

Trans. Cotteswold Club.

1876 Address [to the Geological Section]. Rep. Brit. Assoc, for 1875, Sections,

pp. 47—62.

1878, '79 ——- Monograph on the Lias Ammonites of the British Islands. Pt. i. The
Lias Formation, pp. 1—48, pis. i—viii. Pt. ii. Zones of the Lias, pp. 49—164,
pis. ix—xviii. Pal. Soc. 4to.

1790 Wulfens, X. Abhandlung von Karnthen'schen pfauenshweifigen Helmintholith.

Wyley, A., see Jukes, J. B.

1862 Wynne, A. B. Explanations to accompany Sheet 126 (and the portion of 125
lying to the east of the Shannon) of the Geological Survey of Ireland, illus-

trating parts of Tipperary and the King's and Queen's Counties. With Palaeon-

tological Notes by W. H. Baily. Pp. 40. 8vo. Dublin.

1877 Note on the Tertiary and underlying rocks in the North-west Panjab. Rec.

Geol. Surv. Ind., vol. x, pp. 107—132. Map and sections.

1878 On the Geology of the Salt Range in the Punjab. Mem. Geol. Surv. Ind.,

vol. xiv, pp. xvi, 313 ; map, 31 pis.

— Notes on the Physical Geology of the Upper Punjab. Quart. Journ. Geol. Soc,

vol. xxxiv, pp. 347—376, pi. xiv.

1879 On the continuation of the Road Section from Murree to Abbotabad. Rec.

Geol. Surv. Ind., vol. xii, pp. 208—210.

Wynne, A. B., see Jukes, J. B.

1847 Yandell, L. P., and B. F. Shumard. Contributions to the Geology of Kentucky.

Pp. 36. 8vo. Louisville.

1822 Young, G., and J. Bird. A Geological Survey of the Yorkshire Coast. 4to.

Whitby. Ed. ii in 1828.



160 BIBLIOGRAPHY OF BRACHIOPODA.

1864 Young, John. On the various Genera and Species of Brachiopod Shells found in the

Main Limestone of the Campsie Valley. Proc. Glasgow Nat. Hist. Soc, vol. i,

pp. 95—97.

1866 Notes on the Occurrence and Range of Lingula in the Carboniferous

Series of the West of Scotland. Trans. Glasgow Geol. Soc, vol. ii, pt. 2. pp.
144—148.

1868 Notes on a New Brachiopod Shell, Triplasia Grayce, Davidson. Ibid., vol. i,

pt. i, p. 207.

1869 On the Section of Strata at present being worked in the western portion of

the Gilinorehill grounds .... for the erection of the new University. Trans.

Glasgow Geol. Soc, vol. iii, pp. 289—310.

1876 Notes on a Series of Fossils from the Silurian Rocks of the Girvan Valley.

Proc. Glasgow Nat. Mist. JSoc, vol. ii, p. 166.

— Notes on the occurrence and distribution of Spirifera trigonalis and its

varieties in the Limestone Strata of the Coalfields of the West of Scotland.

Ibid., vol. iii, pt. i, pp. 37—41.

1877 Notes on an Adherent form of Productus. Ibid., pt. 2, pp. 175, 176..

1878 On the genus Phynchospira. North British and Daily Mail.

1883 On the Shell Structure of Chonetes Laguessiana, De Kon. Geol. Mag., dec.

ii, vol. x, pp. 368—372.

1884 On the Denticulated Structure of the Hinge-line of Spirifera trigonalis, Martin.

Ibid., dec. ii, vol. i, pp. 18—20.

Young, John, see Armstrong, J. ; Howell, H. H.

1871 Young, John, and J. Armstrong. The Carboniferous Fossils of the West of

Scotland, their Vertical Range and Distribution, with a General Catalogue of

the Fossils, their Mode of Occurrence, and an Index to the Principal Localities.

Trans. Glasgow Geol. Soc., vol. iii, pp. 103.

1874 The Fossils of the Carboniferous Strata of the West of Scotland. Ibid.,

vol. iv, pt. 3, pp. 267—281.

1874 Zareczny, S. O sredniem ogniwie warstw cenomanskich w Galicyi wschodniej.

Sprawozd. Kom. Fizyjogr. Krakow, t. 8, pp. 99—183 ; 2 pis.

1878 O srednich warstwach kredowych w krakowskim okregu. Ibid., t. 12, pp.

176—246, pis. iv—viii.

1873 Zelger, — . Terebratula vulgaris im Gypskeuper der Trias Frankens. N. Jahrb.,

pp. 252—255.

1846 Zeuschner, L. Nowe lub niedskladnie opisanie gatunki Skamienialosci Tatrowych
odkryli opisal. 4 pis. 4to. Warsaw.

1847 Ueber die systematische Stellung der Terebratula diphya. Mitth. Freund. Nat.

Wien, Bd. iii, pp. 109—111.



BIBLIOGRAPHY OF BRACHIOPODA. 161

1849 Zeuschnkr, L. Systematische Stellung der Terebratula diphya und Verwandten.

N. Jahrb., p. 363.

— Geologische Beschreibung des Nerineenkalkes in Innwald und Roczny.

Mitth. Freund. Nat. Wien, Bd. vi, p. i ; Nat. Abh., Bd. iii, pp. 133—146 ; Bull.

Soc. Imp. Nat. Mosc, t. xxiii, pp. 559—585.

1855 Beschreibung einer neuen Rhynchonella, genannt R. pachytheca. Site. k. Ak.

Wiss. Wien, Bd. xviii, pp. 48— 50.

1857 Palaontologische Beitrage zur Kenntniss des weissen Jurakalkes. Abh. k.

bohm Ges. Wiss., Bd. x, pp. 31—49.

1864 Entwickelung der Juraformation ira westlichen Polen. Zeitschr. deutsch.

geol. Ges., Bd. xvi, p. 573.

1868 Ueber die silurische Formation im polnischen Uebergangsgebirge. Ibid. ,Bd.

xx, p. 207.

1869, '70 Geognostische Beschreibung der mittleren devonischen Schichten

zwischen Grzegorzowice und Skalyzagaje bei Nowa Slupia. Ibid., Bd. xxi, pp.
263—274 ; Polish in Rocz. Tow. Nauk. Krakow, t. 39, pp. 24—43.

— Zeuschner, L., and G. Rose. Ueber die neuentdeckte Silurformation von

Kleczanow bei Sandomierz im sudlichen Polen. Zeitschr. deutsch. geol. Ges.,

Bd. xxi, pp. 257—262; Polish in Rocz. Tow. Nauk. Krakow, t. 39, pp. 103
—110.

— Ueber den silurischen Thonschiefer von Zbrzy bei Kielce. Ibid., pp.
569—573; Polish in Rocz. Tow. Nauk. Krakow., t. 39, pp. 94—102.

1832 Zieten, C. H. V. Versteinerungen Wurttembergs. Fol. Stuttgart.

1850 Zigno, A. de. On the Stratified Formations of the Venetian Alps. Quart. lourn.

Geol. Soc, vol. vi, pp. 422—432; Jahrb. k.-k. geol. Reichs., Bd. i, pp. 181

—

196 ; Mitth. Freund. Nat. Wien, Bd. iv, pp. 1—16 ; N. Jahrb, 1849, pp. 280
—284 ; Compt. Rend., t. xxix, pp. 25, 26.

1854 Decouverte de plantes fossiles dans les terrains jurassiques des Alpes de la

Venetie. Bull. Soc. Geol. France, ser. 2, t. xi, pp. 289—293 ; N Jahrb., pp.
31—35.

1860 Zittel, K. A. Fossile Mollusken und Echinodermen aus Neu-Seeland : Novara
Expedition. Pal. N. Zealand.

1863 Beitrage zur Palaontologie von Neu-Seeland. N. Jahrb., pp. 146—159.

1864 [Fossil Mollusca and Echinoderms of New Zealand.] Verh. k.-k. geol.

Reichsanstalt.

1866 Die Bivalven der Gosaugebilde in den nordostlichen Alpen. Ein Beitrag zur
Charakteristik der Kreideformation in Oesterreich. Theil II. Mit einem Anhange
" Die Brachiopoden der Gosaubildungen " von E. Suess. Denkschr. k. Ak.
Wiss. Wien, Bd. xxv, Abth. ii,p. 105—178; 17 pis.; Site. k. Ak. Wiss. Wien,
Bd. Iii, pp. 226—234.

21



162 BIBLIOGRAPHY OF BRACHIOPODA.

1868 Zittel, K. A. Jura- und Kreide-Horizonte in den Central-Apenninen. Verh.h.-h.

geol. Reich., pp. 414, 415.

1869 Geologische Beobachtungen aus den i Central-Apenninen. Benecke's Geogn.-

Pal. Beitr., pp. 170; 3 pis.

1870 Die Fauna der alteren cephalopodenfiihrenden Tithonbildungen. Pal. Mitth.

k. layer. Staatssammlung, Bd. ii, Abth. ii. Palaeontographica, Suppl.-Bd. xvii,

15 pis.

1877 Ueber das Alter der Kalke mit Terebratula Botzoana. Zeitschr. deutsch. geol.

Ges.
}
Bd. xxxix, p. 634.

1870 Zittel, K. A., — Hauer, and E. Suess. Ueber die Brachial-Apparate bei

einigen jurassischen Terebratuliden, und iiber eine neue Brachiopodengattung
Dimerella. Palaeontographica, Bd. xvii, pp. 211—224.

1876-1880 Zittel, K. A., and W. P. Schimper. Handbuch der Palaontologie., Bd. i,

1876—1881. Bd. ii, 1879. Munich.

1880 Zugmayer, H. Ueber rhatische Brachiopoden. Jahrb. k.-k. geol. Beichs., Bd. xxx,

p. 149. Beitr. Pal. Oesterr. Ungarn., Bd. i, p. 1.

1881 Die Verbindung der Spiralkegel von Spirigera oxycolpos, Eramr. Beitr. Pal.

Oesterr. Ungarn., Bd. i, pp. 353—356.

ADDENDA.

1883 Bemmelen, J. F. van. Over den Bouw der Schelpen van Brachiopoden en Chitonen

(On the Structure of the Shells of Brachiopoda and Chitons). [Notice of]. Ann.

Nat. Hist., ser. 5, vol. xi, pp. 379—384.

1885 Coutts, J. List of the Fossils found in the Lower-Limestone Series of East

Kilbride, Lanarkshire. Trans. Geol. Soc. Glasgow, vol. vii, pt. 2, p. 324.

1824 De Kay, J. E. Observations on a Fossil Crustaceous Animal of the Order Brachio-

poda. Ann. Lye. Nat. Hist. New York, vol. i, pp. 375—377.

1857 Deslongchamps, E. E. Description des couches du systeme oolithique inferieur

du Calvados ; suivi d'un Cataloque descriptif des Brachiopodes qu'elles renfer-

ment. Bull. Soc. Linn. Norm., t. ii, pp. 312—367.

1859 Note sur les Brachiopodes du Callovien de la Voulte et autres localites du
departement de l'Ardeche. Ibid., t. iv, pp. 196—203.

1884 Haas, D. Brachiopodes Ilhetiens et Jurassiques des Alpes Vaudoises. Ptie. 1.

Mem. Soc. Pal. Suisse, t. xi. 4 pis.

1884 Hall, J. On the Structure of the Shell in the genus Orthis. Thirty-sixth Ann.

Rep. N. York State Mus., p. 73, pis. hi, iv.



BIBLIOGRAPHY OF BRACHIOPODA. 163

1867 Hilger, A. Ueber die chemische Zusammensetzung der Schaalen und einiger

Weichtheile lebender Brachiopoden. Journ. praJct. C/iem., Bd. cii, pp. 418

—

424.

1885 Kayser, E. Ueber einige neue Zweischalen des Rheinischen Taunusquarzites. Jahrb.

hon. preuss. geol. Landesanst.

1867 Koenen, A. v. Beitrag zur Kenntniss der Mollusken-Fauna des norddeutschen
Tertiargebirges. Palaeontographica, Bd. xvi, pp. 145—158, pis. xiv—xvi.

1867, '68 Das marine Mittel-Oligociin Nord-Deutschlands und seine Mollusken-

Fauna. Ibid., pp. 53—128, 223—295, pis. vi, vii, xxvi—xxx.

1879 Die Kulm-Fauna von Herborn. N. Jahrb., pp. 309—346, pis. vi, vii.

1884 Abbildungen der Bivalven der Casseler Tertiarbildungen von Speyer, mit

Tafel-Erklarungen und Litteratur-Nachweisen. Abh. geol. Specialkarte Preuss.,

Bd. iv, 31 pis.

1885 Eine palaocane Fauna von Kopenhagen. Abh. hon. Ges. Wiss. Gottingen,

Bd. xxxii, pp. 1—128, pis. i—v.

1804 Maton, W. G., and T. Rackett. A Descriptive Catalogue of the British Testacea.

Trans. Linn. Soc, vol. viii, pp. 17—250 [1807].

1842 Moller, H. P. C. De Gronlandske Molluskers forekomst sammenlignet raed de

Nord-Europeiske Molluskers. Shand. Nat. Forhandl., Bd. iii, pp. 699, 700.

— Index Molluscorum Grcenlandiae. Nat. Tidsshr., Bd. iv, pp. 76—97.

1885 Oehlert, D. Description de deux Centronelles. Bull. Soc. Etud. Sci. Angers.

1872 Perrier, E. Rapports zoologiques des Brachiopodes. Arch. Zool. Exper., t. i,

pp. lxviii, lxix.

1862 Petit de la Saussaye, S. Melanges conchylogiques .... Terebratula mon-

struosa Scacchi .... Journ. Conchyl., t. x, pp. 217—227.

1885 Wallcott, C. D. Palaeontographical Notes on the Brachiopoda. Amer. Journ.
,

ser. 3, vol. xxix, p. 114.

PBINTED BY J. B. ADLARD, BARTHOLOMEW CLOSE









THE

PALSMTOGRAPHICAL SOCIETY.

INSTITUTED MDCCCXLVII.

LONDON:
JIDCCCLXXVIII—MDCCCLXXXVI.



THE LIAS AMMONITES.

DIRECTIONS TO THE BINDER.

The Monograph on the Lias Ammonites will be found in the Volumes of the Palaeontographical

Society for the years 1878, 1879, 1880, 1881, 1882, 1883, 1884, and 1885.

Cancel the Title-pages to the Parts issued in the Palaeontographical Volumes for the years 1878, 1879,

1880, 1881, 1882, 1883, and 1884 ; substitute the accompanying Title-page; and place the sheets and

plates in the order indicated below.

ORDER OF BINDING AND DATES OF PUBLICATION.

PAGES PLATES
ISSUED IN VOL.

FOE TEAK
PUBLISHED

Title-page. — 1885 January, 1 886

1—48 I—VIII 1878 March, 1878

49—164 IX—XVIII 1879 May, 1879

165—264 XIX—XXII 1880 May, 1880

XXIIa—XXIIb 1881 May, 1881

XXIII—XL 1880 May, 1880

265—328 XLI-XLVIII 1881 May, 1881

329—400 XLIX—LII, LIIa,

LIII—LXIX
1882 June, 1882

401—440 LXX—LXXVII 1883 October, 1883

441—480 LXXVIII—LXXXVII 1884 December, 1884

481—503 LXXXVIII 1885 January, 1886



MONOGRAPH

ON THE

LIAS AMMONITES
OF

THE BRITISH ISLANDS.

BY THE LATE

THOMAS WRIGHT, M.D., F.R.S., F.G.S.,
VICE-PRESIDENT OF THE PALiEONTOGRAPHlCAL SOCIETY; CORRESPONDING MEMBER OF THE ROYAL SOCIETY OF SCIENCES

OF LIEGE; THE SOCIETY OF NATURAL SCIENCES OF NEUCHATEL; VICE-PRESIDENT OF THE COTTESWOLD
NATURALISTS' FIELD CLUB; CONSULTING SURGEON TO THE CHELTENHAM HOSPITAL;

AND MEDICAL OFFICER OF HEALTH TO THE URBAN SANITARY DISTRICTS

OF CHELTENHAM, CHARLTON KINGS, AND LECKHAMPTON.

LONDON

:

PRINTED FOR THE PAL^ONTO GRAPHICAL SOCIETY.

1878—1886.



%* This Monograph on the Lias Ammonites (a memorial of the ability of its pains-

taking Author, and representing the desire of a life) possesses a melancholy interest.

Commenced in 1878, and continued year by year until only a few pages remained

imprinted, its further progress was, in 1884, stayed by the hand of death. Sufficient

notes, however, were in existence to complete the work, and with these it is offered in

its present form.

THOS. WILTSHIEE.

2nd January, 1886.

PEINTED BY

J. E. ADLARD, BARTHOLOMEW CLOSE.



LYTOCERAS JURENSE. 481

Stephanoceras crassum, Young and Bird. PI. LXXXVI, figs. 1, 2, 8—10.

Ammonites ckassus, Young and Bird. Geol. Survey Yorkshire Coast, p. 253, 1822.

— — Phillips. Geology of Yorkshire, pi. xii, fig. 15, 1829.

— Simpson. Monogr. on Ammonites, p. 20, 1843.

— — Quenstedt. Cephalopoden, p 1/4, tah. xiii, fig. 10, 1846.

— — — Der Jura, p. 251, tah. xxxvi, fig. 1, 1858.

Diagnosis.—Shell discoidal, whorls subquadrate, depressed, and slightly involute

;

shell thick, with a circle of spiny tubercles on the margin of the siphonal area, sides orna-

mented with thirty-four costas, which commence near the umbilicus and extend to the

tubercle, where each bifurcates and sends two branches across the area to unite with

their fellows on the opposite side ; aperture subquadrate, slightly grooved below to

receive the return of the spire.

Dimensions.—Transverse diameter 75 millimetres; height of last whorl 20 milli-

metres; width of umbilicus 42 millimetres; height of aperture 20 millimetres; width

of aperture 22 millimetres.

Description.—This shell exhibits similar characters to Stephanoceras commune, but

is a much thicker and more robust cephalopod with a deeper umbilicus. The costse

between the umbilicus and the tubercles are rather irregular, some are bent, others

straight, and the circle of spiny tubercles around the margin of the siphonal area

gives this variety a crown-like form. I have figured (PI. LXXXVI, figs. 1, 2) a variety

which closely resembles one of the varieties of Step/t. Jibulatum, and is usually collected

from the same shaly beds of the Upper Lias.

ADDENDA.

Lytoceras Jurense, 1
Zieten. PI. LXXIX.

The very fine fossil so beautifully delineated two thirds the natural size in this Plate,

was presented several years ago to the Museum of the Royal School of Mines by the Earl

of Enniskillen, E.R.S. The locality is not recorded, but I have no doubt after an exami-

nation of the matrix that it was obtained from the Lyt.-Jurense-zone of Dorsetshire. The

shell is preserved, and shows all the delicate sigmoidal curves it formed during growth.

This specimen I met with accidentally in one of the wall cases of the top gallery of the

1 Seep. 413.
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museum, when searching for another Ammonite. The fossil is one of the finest examples

of this grand species extant, and shows the remarkable flattening-in of the spiral margin

of the whorl where it encircles the umbilicus ; the same specific character is displayed

even more perfectly in the beautiful little mould of this species figured in PL LXXIV,
figs. 3— 5. The Earl of Enniskillen's specimen was not known to me when PI. LXXIV
was drawn, and the German mould being at that time the best example I could figure,

it was given as a type. My description of the species had been written for a consider-

able time before this giant Lytoceras Jurense was found, so that I was unable to do

more than give the reference to PI. LXXIV on p. 413.

Amaltheus lenticularis, Young and Bird. PI. LXXXII, figs. 14 and 15.

Ammonites lenticulabis, Young and Bird. Geol. Surv. Yorkshire, p. 269, 1828.

— — Simpson. Monogr. on Ammonites, p. 37, 1843.

— — — Fossils of Torksh. Lias, p. 79, 1855.

Amaltheus Engelhardtii, Tate and Blake. Yorkshire Lias, p. 294, 1876.

Diagnosis.—Shell much compressed ; inner whorls nearly concealed, outer whorl one

half the diameter of the disc ; sides slightly convex ; siphonal area very thin, forming

a sharp, feebly crenulated edge at the border ; umbilicus narrow, with upright walls ; sides

covered with fine transverse striae, slightly bent ; beneath the transverse radii four or

five longitudinal obsolete lines ; aperture narrow and acutely triangular.

Dimensions.—Transverse diameter 73 millimetres; height of aperture 40 millimetres;

transverse diameter at base 12 millimetres; width of umbilicus 13 millimetres.

Description.—The rare example of Amaltheus lenticularis, Young, now for the first

time figured, shows very clearly the flat, involute, obsoletely-radiated, longitudinally-

striated, sharp-pointed character of the species, which is a rare form in the Yorkshire

Lias and of which Mr. Young1 says :
—" The last shell of this family which we shall name

is more lenticular than any that we have seen. The exterior part of the whorl runs to a

thin edge, plain or very faintly crenated ; the sides are smooth, or marked with very

faint undulating lines ; the central part is an umbilicus, with upright sides, the inner

whorls being scarcely visible, and the aperture forms a triangle, of which the outer

angle is extremely acute, owing to the thinness of the edge. This rare species, found

in the Lias bands, may fitly be termed Ammonites lenticularis." The authors of the

' Yorkshire Lias ' regard this Ammonite as a form of Amaltheus Ungelhardti, but with this

view I cannot agree.

The beautiful specimen I have figured was presented by my old friend, the late Mr.

1 'Geological Survey of the Yorkshire Coast,' 2nd ed., pp. 268, 269, 1828.
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John Leckcnby, F.G.S., of Scarborough, to the Royal School of Mines Museum, London,

as a very good type of a rare Yorkshire species.

Locality and Stratiyraphical Position.—Amaltheus lenticularis is found in the zone

of Amaltheus spinatus in the rich Ironstone beds at Eston, and Upleathara, near Saltburn,

also at Hawsker. I am indebted to my friend Mr. E. T. Newton, F.G.S., Palaeontologist

to the Geological Survey, for calling my attention to this specimen now figured for the

first time.

In the preceding portions of the Monograph 1
I have referred to the remarkable

curved plates, sometimes calcareous and sometimes horny, occasionally found in position

within the shell of the Ammonite, and I have drawn attention to the fact that the

distinctive character of the structure of the plates is associated with modifications of

the septa and of the general ornamentation of the shell, as well as with geological

position. Since these remarks were in type, I have had drawn on Plate LXXXVIII
four specimens derived from the Oolitic and Liassic beds, which may be taken as

representatives of the calcareous and divided forms {Aptychi) and of the horny and

undivided ones {Anaptychi).

Figure 1 of Plate LXXXVIII represents an almost perfect Aplychus from the upper

beds of the Inferior Oolite of Leckhampton Hill. It consists of thin shelly laminae,

exhibiting lines of growth, and is in length 140 millimetres and in breadth 95. I

imagine it must have belonged to Cosmoceras Parlcinsoni. In my cabinet is an example

of this species from the upper beds of the Inferior Oolite at Halfway House, near Yeovil.

The specimen is 500 millimetres in diameter, and has its last chamber transversely

fractured, the curve and size of which agrees very nearly with that of the Aplychus.

Figure 2 is a drawing of an Anaptychus, which I dislodged from the outer

chamber of a large Arietites stellaris, taken out of the Lower Lias strata of Charmouth.

This body is bell-shaped, corneous, highly undulated on the surface and displays the

lines of growth. It is difficult to understand how bodies so irregular, as are many of

the Anaptychi, could have fitted the internal surface of the final chamber.

Figure 3, from the British Museum, but without locality, is another of the bell-

shaped Anaptychi. It has a thickened central column and lateral biflexed undulations

passing off on each side. The upper part of the body runs out into a pear-shaped

process.

Figure 4 is also from the British Museum, but has no label of locality. The fossil

appears to have been in its original condition a symmetrical structure, and resembled in

1 Pp. 182— 185, general statement; p. 269, account of forms belonging to Arietites; p. 307,

to Aegoceras ; p. 383, to Amaltheus ; p. 430, to Harpoceras ; p. 472, to Stephanoceras.
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some degree a horse's hoof. Around its convex border, and within each half of the

body as well as towards the two projecting terminations, there are traces of a muscular

attachment. This Anaptyclms is another of the bell-shaped type. Its figure reminds

me of a very fine Anaptychus contained in the body chamber of a large Arietites

Bucklandi, which had been used in building a part of the Bath Station, and which I saw

protruding from the stone the last time I visited that city.

The lists of British fossils given in my account of the Zones of the Lias Formation

(pp. 14—149), and derived from the Memoirs of various authors, contain references to a

few species of Ammonites not figured by me. The omission has arisen from the fact

that these forms have not come before my notice in any of the English museums or

private cabinets I have investigated. In all probability the identification of the

Ammonites in question with foreign species was not perfectly accurate.
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Aegoceras, Waagen ....
,, acuticostatum, Wright, pi. xxxv, figs. 1—3,7

,, angulatum, Schlotheim, pi. xiv, figs. 5, 6

„ „ var. Moreana, d'Orbigny, pi. xvii, figs. 1—

6

„ armatum, Sowerby, pi. xxviii, figs. 1—6 ;
pi. xxix

,, Bechei, Sowerby, pi. xli, figs. 1—5 .

,, Belcheri, Simpson, pi. xv, figs. 7— 9 ;
pi. xix, figs. 1, 2

„ biferum, Quenstedt, pi. xxvi, figs. 1—

4

„ Birchii, Sowerby, pis. xxiii, xxxii, figs. 5—8 .

„ Boucaultianum, d'Orbigny, pi. xviii, figs. 1—

4

„ brevispina, Sowerby, pi. xxxii, figs. 2—4; pi. 1, figs. 13, 14

„ capricornus, 2 Schlotheim, pi. xxxiv, figs. 1—

8

,, Carusense, d'Orbigny, pi. 1, figs. 9, 10

„ catenatum, Sowerby, pi. xix, figs. 5—

7

„ Charmassei, d'Orbigny, pi. xx, figs. 1—

3

,, curvicorne, Schlonbach, pi. xxxi, figs. 3, 4

,, Davcei, Sowerby, pi. xxxi, figs. 1,2

,, densinodum, Quenstedt, pi. xxxviii, figs. 5, 6; pi. xxxix, figs. 6—

1

„ gagateum, Young and Bird, pi. xxxvii, figs. 8, 9

„ Henleyi, Sowerby, pi. xxxiii, figs. 1—

3

„ heterogenum, Young and Bird, pi. xxxv, figs. 4—6 ; pi. xxxvi, fig

„ intermedium, Portlock, pi. xv, figs. 3—

6

,, Jamesoni, Sowerby, pi. xi, figs. 4—6; pi. li, figs. 1—

6

,, Johnstonii, Sowerby, pi. xix, figs. 3, 4

„ lacunatum, BucJcman, pi. Ivi, figs. 16— 18

„ laqueolus, 3 Schloenbach, pi. xv, figs. I, 2, 10— 12
;

pi. xvi, figs. 1,

„ laticosta, Sowerby, pi. xxxii, fig. 1 .

„ Leckenbyi, Wright, pi. xxx, figs. 1—

7

,, Maugenesti, d'Orbigny, pi. xxxvii, figs. 1, 2

„ Milleri, Wright, pi. xxxvii, figs. 10, 11

„ Moreanum, d'Orbigny, pi. xvii, figs. 1—

G

0; pl.l.fi

1—4

2; pi. xli

gs. 11,12

, ng. 1
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. 320

. 323

. 377

. 346
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344

359

344

322

1 The synonyms are printed in italics.

2 Named on the plate Aegoceras macula turn in error.

3 Termed Aegoceras Liassicum on pis. xv, figs. I, 2, and xvi, and Aegoceras tortile on pi. xv,

figs. 10—12.
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Aegoceeas pettos, Quenstedt, pi. xxxvii, figs. 5—7 ;
pi. lxix, figs. 5, 6

„ planicosta, Sowerby, pi. xxiv, figs. 1—8; pi. xxv, figs. 1—3

„ planorbis, Sowerby, pi. xiv, figs. 1—

4

„ polymorphum, Quenstedt, pi. xl, figs. 1—3 .

,, Portlockii, Wright, pi. xlviii, figs. 4, 5

„ sagittarium, Blake, pi. lii, figs. 1—5
;

pi. Iua, figs. 1

„ Slatteri, Wright, pi. 1, figs. 1—8 .

„ striatum, Reinecke, pi. xlii, figs. 1—5 ;
pi. xlii, fig. 1

„ submuticum, Oppel, pi. xxvii, figs. 1, 2

„ Taylori, Sowerby, pi. xxxi, figs. 5—

7

„ Valdani, (TOrbigny, pi. xxxviii, figs. 1—4
;

pi. lxix, figs. 2—

4

Amaltheus, Mont/ort ....
„ Engelhardti, d'Orbigny, pi. Ixx

„ Greenouglii, Sowerby, pi. xliv

„ Guibalianus, d'Orbigny, pi. xlv, figs. 1—

7

„ ibex, Quenstedt, pi. xxxix, figs. 4, 5

„ lenticularis, Young, pi. Ixxxii, figs. 14, 15

„ Lymensis, Wright, pi. xlvi, figs. 1—3
;

pi. xlvii, figs. 1—3
;

pi. xlviii, figs.

„ margaritatus, Montfort, pis. liii, liv, figs. I—3, and lvi, figs. 6— 15, 19, 20

„ oxynotus, Quenstedt, pi. xlvi, figs. 4—

6

„ Simpsoni, Bean, pi. xlvii, figs. 4—

7

„ spinatus, Brvguiere, pi. lv, figs. 1, 2
;

pi. lvi, figs. 1—

5

„ Wiltsbirei, Wright, pi. xlviii, fig. 3 .

Ammonites, Aalensis, Zieten ; see Harpoceras Aalense

„ acutus, Sowerby ; see Amaltbeus margaritatus

„ „ Tate ; see Harpoceras acutum

„ algovianus, Oppel; see Harpoceras nitescens .

„ amaltheus, Schlotbeim ; see Amaltheus margaritatus

,, „ gibbosus, Schlotbeim ; see Amaltheus margaritatus

,, AndrecB, Simpson ; see Stephanoceras fibulatum

„ angulatus, Quenstedt ; see Aegoceras Charmassei

„ ,, Schlotheim ; see Amaltheus spinatus

„ „ Schlotheim ; see Aegoceras angulatum

„ „ Sowerby ; see Stephanoceras commune

„ anguliferus, Phillips ; see Aegoceras angulatum

„ annularis, Schlotheim ; see Stephanoceras commune

„ annulatus, Sowerby ; see Stephanoceras annulatuni

„ antiquatus, Simpson ; see Aegoceras Charmassei

„ arietes, Schlotheim ; see Arietites Bucklandi .

„ armatus, Sowerby ; see Aegoceras armatum

„ ,, densinodus, Quenstedt ; see Aegoceras densinodum

„ baltealus, Phillips ; see Lytoceras cornucopia

„ Beanii, Simpson ; see Harpoceras variabile

„ Bechei, Sowerby; see Aegoceras Bechei

„ Belcheri, Simpson ; see Aegoceras Belcheri .

„ bicarinatum, Miinster ; see Harpoceras bicarinatum

„ bifer, Quenstedt ; see Aegoceras biferum
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Ammonites bifrons, Bruguiere ; see Harpoceras bifrons .

„ bipunctatus, Romer ; see Aegoceras Valdani .

„ Birchi, Quenstedt ; see Aegoceras Valdani

„ „ Sowerby ; see Aegoceras Birchii

„ bisulcatus, Bruguiere ; see Arietites Bucklandi

„ Boblayei, d'Orbigny ; see Amaltheus ibex

„ Bodleyi, Buckman ; see Arietites semicostatus

„ Bonnardii, d'Orbigny; see Arietites Bonnardii

„ borealis, Seebacb ; see Harpoceras Levisoni .

,, Boucaultianum, d'Orbigny ; see Aegoceras Boucaultianum

„ brevispina, d'Orbigny ; see Aegoceras lataecosta

„ „ Sowerby ; see Aegoceras brevispina

„ Bronnii, Rbmer ; see Aegoceras Jamesoni

„ Brooki, Sowerby ; see Arietites Brooki

„ BucTcii, Simpson ; see Amaltheus oxynotus

„ Buvignieri, d'Orbigny ; see Phylloceras Buvignieri

„ candidus, d'Orbigny ; see Harpoceras elegans

„ capellinus, Schlotbeim ; see Harpoceras serpentinum

„ capricornus, Schlotbeim ; see Aegoceras capricornus

„ „ Zieten ; see Aegoceras planicosta

„ „ nudus, d'Orbigny ; see Aegoceras planicosta

„ carinatus, Haan ; see Harpoceras opalinum

„ Carusensis, d'Orbigny ; see Aegoceras Carusense

„ catenatus, Sowerby ; see Aegoceras caternatum

„ cercus, Simpson ; see Aegoceras gagateum

„ Charmassei, d'Orbigny ; see Aegoceras Charmassei

„ Charpentieri, Quenstedt ; see Arietites nodotianus

„ Cheltiensis, Murchison ; see Aegoceras striatum

„ Clevelandicus, Young and Bird ; see Amaltheus margaritatus

„ Collenotii, d'Orbigny ; see Arietites Collenotii

„ colubratus, Zieten ; see Aegoceras angulatum .

„ comensis, von Buch ; see Harpoceras striatulum

„ „ Reynes ; see Harpoceras Levisoni

„ communis, Sowerby ; see Stephanoceras commune

„ complanatus, d'Orbigny ; see Harpoceras exaratum

„ „ d'Orbigny ; see Harpoceras bicarinatum

„ concavus, d'Orbigny ; see Harpoceras Lythensis

„ cornucopia, Young and Bird ; see Lytoceras cornucopia

„ cornutus, Simpson ; see Aegoceras Taylori

„ costatulus, Schlotheim ; see Harpoceras costula

„ costatus, Schlotheim ; see Amaltheus spinatus

„ crassus, Young and Bird ; see Stephanoceras crassum

„ crenatus, Zieten ; see Aegoceras pettos

„ cultellus, Buckman ; see Amaltheus oxynotus .

„ curvicornis, Schlonbach ; see Aegoceras curvicorne

„ Bavcei, Sowerby ; see Aegoceras Davoci

„ Davoi, Oppel ; see Aegoceras Davcei
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Ammonites dejectus, Simpson ; see Amaltheus oxynotus .

„ denotatus, Simpson ; see Arietites Collenotii .

„ discoides, Zieten ; see Harpoceras discoides..

„ dispansus, Lycett ; see Harpoceras variabile .

„ Dudressieri, d'Orbigny ; see Aegoceras planicosta

„ elegans, Sowerby ; see Harpoceras bicarinatum

„ ,, Young and Bird ; see Harpoceras elegans

„ Engelhardti, d'Orbigny ; see Amaltheus Engelhardti

„ erugatus, Phillips ; see Aegoceras planorbis .

„ exaratus, Yuung and Bird ; see Harpoceras exaratum

„ exortus, Simpson ; see Arietites raricostatus .

,, falcaries, Quenstedt ; see Arietites semicostatus

„ falcifer, Quenstedt ; see Harpoceras nitesceus

„ „ Sowerby ; see Harpoceras serpentinum

,, fasciatus, Simpson ; see Lytoceras cornucopia

„ Jibulatus, Sowerby ; see Stephanoceras fibulatum

„ fimbriatus, Sowerby ; see Lytoceras fimbriatum

,, ,, Simpson ; see Lytoceras cornucopia

„ Fowleri, Buckman ; see Arietites impendens .

„ gagateus, Young and Bird ; see Aegoceras gagateum

„ geometricus, Oppel ; see Arietites semicostatus

„ Germanii, d'Orbigny ; see Lytoceras hercinum

„ Greenoughi, Sowerby ; see Amaltheus Greenougbi

„ Grenouillouxi, d'Orbigny ; see Aegoceras pettos

„ gulernator, Simpson ; see Lytoceras Jurense .

„ Guibulianus, d'Orbigny ; see Amaltheus Guibalianus

„ Ilagenowii, Dunker ; see Aegoceras planorbis .

„ halecis, Buckman ; see Arietites Sauzeanus .

,, hastatus, Young and Bird ; see Aegoceras armatum

„ Hawskerensis, Young and Bird ; see Amaltheus spinatus

„ Henleyi, Sowerby ; see Aegoceras Henleyi

„ heptangularis, Young and Bird ; see Aegoceras striatum

,, heterogenes, Young and Bird ; see Aegoceras heterogenum

,, heterophyllus, Sowerby ; see Phylloceras heterophyllum

„ „ Amalthei, Quenstedt ; see Phylloceras Zetes

„ „ numismalis, Quenstedt ; see Phylloceras Loscombi

„ Hildensis, Young and Bird ; see Harpoceras bifrons

„ hircinus, Schlotheim ; see Lytoceras hircinum

,, hybridu, d'Orbigny ; see Aegoceras heterogenum

„ ibex, Quenstedt ; see Amaltheus ibex

„ Hiatus, Simpson ; see Aegoceras gagateum

„ impendens, Young and Bird ; see Arietites impendens

„ insignis, Schiibler ; see Harpoceras insigne

„ integricostatus, Simpson ; see Aegoceras gagateum

„ intermedins, Portlock ; see Aegoceras intermedium

,, interruptus, Zieten ; see Lytoceras hircinum .

„ Jamesoni, Simpson ; see Aegoceras sagittarium
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Ammonites, Jamesoni, Sowerby ; see Aegoceras Jamesoni .

,, „ angustus, Quenstedt ; see Aegoceras Jamesoni

,, ,, latus, Quenstedt ; see Aegoceras Jamesoni

„ Johnstonii, Sowerby j see Aegoceras Johnstonii

,, Jurensis, Zieten ; see Lytoceras jurense

„ kridion, Hebl ; see Arietites semicostatus

„ lacunatus, Buckman ; see Aegoceras lacunatum

„ lamellosus, d'Orbigny ; see Aegoceras Taylori

.

„ laqueolus, Scblbenbach ; see Aegoceras laqueolus

„ laticosta, Quenstedt ; see Aegoceras brevispina

„ ,,
Sowerby ; see Aegoceras laticosta .

„ laxicosta, Lamarck ; see Aegoceras planicosta

„ Leckenbyi, Lycett ; see Lytoceras hircinum

„ Levisoni, Simpson ; see Harpoceras Levisoni .

„ liassicus, d'Orbigny ; see Aegoceras laqueolus

„ lineatus, Oppel ; see Lytoceras fimbriatum

,, ,, Schlotbeim ; see Harpoceras striatulum

„ ,, Schlotheim; see Lytoceras lineatum

,, „ v&r. fimbriatus, Quenstedt ; see Lytoceras fimbriatum

„ polymorphus lineatus, Quenstedt ; see Aegoceras polymorpbum

„ Loscombi, Sowerby ; see Phylloceras Loscombi

„ Lythensis, Young and Bird ; see Harpoceras Lythense .

,, Macdonellii, Portlock ; see Arietites nodotianus

„ maculatus, Young and Bird ; see Aegoceras capricornus

„ ,, angulatus, Wagener ; see Aegoceras curvicorne

,, maeandrusl Zieten; see Amaltheus oxynotus

„ Maugenesti, d'Orbigny ; see Aegoceras Maugenesti

„ miles, Simpson
; see Aegoceras armatum

,, multicostatus, Sowerby ; see Arietites bisulcatus

„ Moorei, Lycett ; see Harpoceras Aalense

„ Moreanum, d'Orbigny ; see Aegoceras Moreanum

,, Mulgravius, Young and Bird ; see Harpoceras serpentinum

matrix, Roemer ; see Arietites semicostatus

„ „ Schlotheim ; see Arietites Conybeari .

„ ,, Zieten ; see Aegoceras brevispina

,, „ oblongus, Quenstedt ; see Aegoceras submuticum

„ ,, rotundus, Quenstedt ; see Aegoceras brevispina .

,, nautilites, Baier ; see Phylloceras heteropbyllum

„ neglectus, Simpson ; see Aegoceras gagateum .

„ nitescens, Young and Bird ; see Harpoceras nitescens

„ nitidus, Young and Bird ; see Lytoceras cornucopia

,, nodosaries, Wagener ; see Arietites semicostatus

,, nodotianus, d'Orbigny ; see Arietites nodotianus

„ nodu/osus, Buckman ; see Arietites Conybeari

„ Normanianus, d'Orbigny ; see Harpoceras Normanum .

,, ,, Oppel ; see Harpoceras nitescens

„ obliquatus, Young and Bird ; see Harpoceras variabile .
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Ammonites oblique-costatus, Hauer. ; see Arietites rotiformis

„ ,, interruptus, Schubler ; see Lytoceras hercinum

„ obtusus, Sowerby ; see Arietites obtusus

„ opalinus, Quenstedt ; see Harpoceras opalinum

„ oxynotus, Quenstedt ; see Amaltheus oxynotus

„ ovatus, Young and Bird ; see Harpoceras ovatum

,, paradoxus, Zieten ; see Amaltheus margaritatus

„ personatus, Simpson ; see Arietites Scipionianus

,, pettos, Quenstedt ; see Aegoceras pettos

,, Phillipsii, Simpson ; see Harpoceras insigne .

,, planicosta, Sowerby ; see Aegoceras planicosta

„ planorbis, Sowerby ; see Aegoceras planorbis .

„ polymorphus, Quenstedt ; see Aegoceras polymorphum

„ polyophyllus, Simpson ; see Amaltheus oxynotus

,, primordialis, Schlotheim ; see Harpoceras opalinum

,,
proboscidens, Zieten ; see Aegoceras Taylori .

„ psilonotus, Quenstedt ; see Aegoceras planorbis

,, quadricornutus, Simpson ; see Aegoceras Taylori

,, Quenstedti, Schafhault ; see Arietites nodotianus

,, radians, Zieten ; see Harpoceras radians

,, „ amalthei, Oppel ; see Harpoceras nitescens

„ ,, costula, Quenstedt ; see Harpoceras costula

„ „ depressus, Quenstedt ; see Harpoceras striatulum

,, radiatus, Simpson ; see Arietites impendens .

„ Raquinianus, d'Orbigny ; see Stephanoceras Raquinianum

,, raricostatus, Zieten ; see Arietites raricostatus

,, Redcarensis, Young and Bird ; see Aegoceras angulatum

,, Regnardi, d'Orbigny ; see Aegoceras Jamesoni

,, resupinatus, Simpson ; see Arietites Sauzeanus

„ Robinsoni, Simpson ; see Amaltheus oxynotus

,, rotiformis, Sowerby ; see Arietites rotiformis .

„ rotula, Haan ; see Amaltheus margaritatus

,, rugatulus, Simpson ; see Harpoceras Aalense

,, Sampsoni, Portlock ; see Aegoceras planorbis .

„ Sauzeanus, d'Orbigny ; see Arietites Sauzeanus

„ Scipionianus, d'Orbigni ; see Arietites Scipionianus

„ semicostatus, Young and Bird ; see Arietites semicostatu>

„ serpentinus, Schlotheim ; see Harpoceras serpentinum

,, siymifer, Phillips ; see Harpoceras Aalense

,, Simpsoni, Bean ; see Amaltheus Simpsoni

„ Smithi, Sowerby , see Arietites obtusus

„ spinaries, Quenstedt ; see Arietites Sauzeanus .

n ,,
Wagener ; see Arietites semicostatus

„ spinatus, Bruguiere ; see Amaltheus spinatus

„ stellaris, Sowerby ; see Arietites stellaris

,, Stokesi, Sowerby ; see Amaltheus margaritatus

„ Strangewaysi, Sowerby ; see Harpoceras serpentinum
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Ammonites striatulus, Sowcrby ; see Harpoceras striatulum

striatus, Zieten ; see Aegoceras striatum

subarmatus, Young and Bird ; see Stephanoceras subarmatum

subcarinutus, Phillips ; see Phylloceras subcarinatum

submuticus, Oppel ; see Aegoceras submuticum

subnodosus, Young and Bird ; see Arietites subnodosus

subplanatus, Dumortier ; see Harpoceras exaratum

sulcatus, Simpson ; see Aegoceras Charmassei

Tuylori, Sowerby ; see Aegoceras 'I'aylori

,, costatus, Quenstedt ; see Aegoceras Taylori

„ nodosus, Quenstedt ; see Aegoceras Taylori

tenellus, Simpson ; see Arietites Collenotii

tenuicostatus, Young and Bird ; see Lytoceras lineatum

Terverii, d'Orbigny ; see Phylloceras heterophyllum

Thouarsensis, d'Orbigny ; see Harpoceras striatulum

tortilis, d'Orbigny ; see Aegoceras laqueolus .

torulosus, Schiibler ; see Lytoceras hircinum .

torus, d'Orbigny ; see Aegoceras Johnstonii

transformatus, Simpson ; see Arietites Sauzeanus

trapezoidalis, Sowerby ; see Aegoceras catenatum

Turneri, Sowerby
; see Arietites Turneri

Valdani, d'Orbigny ; see Aegoceras Valdani .

variabilis, d'Orbigny ; see Harpoceras variabile

Walcotti, Sowerby ; see Harpoceras bifrons .

Zetes, Studer ; see Phylloceras Zetes

Ziphus, Zieten ; see Aegoceras planicosta

Argonauta Ccecilia, Reinecke ; see Harpoceras serpentinum

,, serpentinus, Reinecke ; see Harpoceras serpentinum

Auietites, Waagen ....
bisulcatus, Bruguiere, pis. iii and iv .

Bonnardii, d'Orbigny, pi. xi, figs. 1—

3

Brooki, Sowerby, pi. vi, figs. 4, 5 .

Bucklandi, Sowerby, pi. i, figs. 1—

3

Collenotii, d'Orbigny, pi. vi, fig. 1 •} pi. xxiiA, figs, 6—9 ; pi. xxiiB,

Conybeari, Sowerby. pi. ii, figs. 1—

3

Crossii, Wright, pi. x, figs. 1,2

impendens, Young and Bird, pi. xxiiA, figs. 1—

5

nodotianus, d'Orbigny, pi. xxxvii, figs. 3, 4

obesulus, Tate and Blake, see Arietites subnodosus

obtusus, Sowerby, pi. xxi, figs. 1—5 .

raricostatus, Zieten, pi. vii, figs. 2—6
;

pi. xxvi, figs. 5— 14

rotiformis, Sowerby, pi. v, figs. 1—4 ; pi. vii, fig. 1
;

pi. ix, figs. 1-

Sauzeanus, d'Orbigny, pi. viii, figs. 1—

6

Scipionianus, d'Orbigny, pi. xiii, figs. 1—3
;

pi. xix, figs. 8— 10

figs. 1—3
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. 338

. 288

. 441

. 323

. 348

. 348

. 348

. 304

. 409

. 424

. 451

. 315

. 417

. 311

. 281

. 320

. 292

. 357

. 455

. 436

. 422

. 335

. 433

. 433

267—306

. 275

. 287

. 280

. 269

. 304

. 272

. 283

. 302

. 300

. 288

. 293

. 298

. 278

. 281

. 289

1 Named Arietites denotatus on explanation of pi. vi.
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Arietites semicostatus, Young and Bird, pl. i, figs. 4—8 .

„ stellaris, Sowerby, pl. xxii, figs. 1—6

„ subnodosus,1 Young and Bird, pi. vi, figs. 2, 3 .

„ Turneri, Sowerby, pi. xii, figs. 1—6 .

Globites heterophyllus, Haan ; see Phylloceras heterophyllum

„ Loscombi, Haan ; see Phylloceras Loscombi

Harpoceras, Waagen ....
Aalense, Zieten, pi. Ixxv, figs. 8— 10

;
pi. lxxx, figs. 1—3 ; pi. lxxxii, figs

acutum, Tate, pi. lxxxii, figs. 7, 8 .

antiquum, Wright, pi. lvii, figs. 1—

4

bicarinatum, Milnster, pi. lxxxii, figs. 9— 1

1

bifrons, Bruguiere, pi. lix, figs. 1—

4

costula, Reinecke, pi. lxxxii, figs. 5, 6

discoides, Zieten, pi. lxxxii, figs. 12— 13

elegans, Young and Bird, pi. Ixiii, figs. 1—

3

exaratum, Young and Bird, pi. Ixii, figs. 1—

3

insigne, Schiibler, pi. lxv, figs. 1—6 ; pi. lxvi, figs. 1—3; pi. Ixxv, figs. 1-

Levisoni, Simpson, pi. lx, figs. 1,2; pi. lxi, figs. 1—

6

Lythense, Young and Bird, pi. Ixii, figs. 4—

6

nitescens, Young and Bird, pi. xlix, figs. 2—

7

Normanianum, d'Orbigny, pi. lxxxiii, figs. 1, 2

opalinum, Reinecke, pi. lxxx, figs. 4—

8

ovatum, Young and Bird, pi. Ixiii, figs. 4—

7

radians, Reinecke, pl. lxiv, figs. 1— 7; pi. lxxiv, figs. 1, 2; pi. xxxi

serpentinum, Reinecke, pl. lviii, figs. 1—3 .

striatulum, Sowerby, pl. lxxxiv, figs. 4—

6

variabile, d'Orbigny, pl. lxvii, figs. 1—6
;

pl. lxviii

Lytoceras, Suess ....
cornucopia, Young and Bird, pl. lxxiii, figs. 1—

3

fimbriatum, Sowerby, pl. lxxi, fig. 1 ;
pl. lxxii, figs. 1—

4

hircinum, Schlotheim, pl. Ixxv, figs. 4—5 ;
pl. Ixxvi, fig. 6

Jurense, Zieten, pl. lxxiv, figs. 3—-5; pl. lxxix

lineatum, Schlotheim, pl. lxix, fig. 1

torulosum, Schiibler, pl. xxvi, figs. 4, 5

Nautilus anguinus, Reinecke ; see Stephauoceras annulatum

,, annularis, Reinecke ; see Stephanoceras commune

„ comptus, Reinecke ; see Harpoceras Aalense

,, costatus, Reinecke ; see Amaltheus spinatus

„ costula, Reinecke ; see Harpoceras costula

,, mceandrus, Reinecke ; see Harpoceras opalinum

figs. A-

—4
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430—470
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. 469

. 431
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. 436

. 461

. 467

. 447

. 441

. 453
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. 444

. 432

. 470

. 463

. 446

. 449

. 433

. 451

. 455

406—418, 481, 482

. 410

. 407

. 415

413, 481

. 409

. 417

. 475

. 473

. 458

. 402

. 461

. 463

1 Termed Arietites nodulosus on the explanation of plate vi.
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Nautilus opalinus, Reinecke ; see Harpoceras opalinum .

radians, Reinecke ; see Harpoceras radians

rotula, Reinecke ; see Amaltheus margaritatus ,

striatus, Reinecke; see Aegoceras striatum

subcarinatus, Young and Bird ; see Phylloceras subcarinatum

Whitbiensis, Young and Bird ; see Phylloceras heterophyllum

PlaNites anguinus, Haan ; see Stephanoceras annulatum

bifidus, Haan ; see Stephanoceras commune

Birchi, Haan ; see Aegoceras Birchii .

bisulcatus, Haan ; see Arietites Bucklandi

Conybeari, Haan ; see Arietites Conybeari

Davoei, Haan ; see Aegoceras Davcei .

fibnlatvs, Haan ; see Aegoceras armatum

planicostatus, Haan ; see Aegoceras planicosta

serpentinus, Haan ; see Harpoceras serpentinum

subarrnatus, Haan ; see Stephanoceras subarmatum

Phylloceras, Suess ....
Buvignieri, d'Orbigny, pi. lxxvi, figs. 1—

3

heterophyllum, Sowerby, pi. lxxvii, fig. 4
;

pi. lxxviii, figs. 1, 2

Loscombi, Sowerby, pi. xxxix, figs. 1—

3

l
; pi. xl, figs. 4, 5

subcarinatum, Young and Bird, pi. lxxxi, figs. 1—

3

Zetes, d'Orbigny, pi. lxxvii, fig. 1—

3

Stephanoceras, Waagen....
,, annulatum, Sowerby, pi. xxxiv, figs. 7—

9

„ Braunianum, d'Orbigny, pi. lxxxvi, figs. 3, 4
;

pi. lxxxvii, figs. 5, 6

„ commune, Sowerby, pi. lxxxiii, figs. 3, 4
;

pi. lxxxiv, figs.

figs. 9, 10

„ crassum, Young, pi. lxxxvi, figs. I, 2, 8— 10

„ fibulatum, Sowerby, pi. Ixxxv, figs. 5—11

„ Raquinianum, d'Orbigny, pi. lxxxvi, figs. 5—7 ;
pi. lxxxvii, figs. 1—4, 7, 8

„ subarmatum, Young, pi. Ixxxv, figs. 1—

4

Turkilitrs Boblayei, d'Orbigny ; see Arietites raricostatus.

„ Coynarti, d'Orbigny ; see Aegoceras planicosta

„ Valdani, d'Orbigny ; see Aegoceras biferum ....
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471—481

. 475
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480
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335
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1 Named Aegoceras Loscombi on explanation of plate xxxix.
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64
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PLATE LXXXVIII.

Fig. J . Aptychus. From the Inferior Oolite of Leckhampton Hill, of unusual size.

Probably belonging to Cosmoceras Parhinsoni. My collection.

2. Anaptychus, Belonging to Arietites stellaris. Lower Lias of Charmouth.

My collection.

3. — Perhaps belonging to Arietites Conybeari. Locality unknown.

British Museum.

4. — Locality unknown. British Museum.
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