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PEEFACE. 

Or the many varied and rich collections embraced within the 

Museum there is probably none which contains so large an assem¬ 

blage of “ types ” as that of the Fossil Fishes. Many of the speci¬ 

mens have been preserved for more than a hundred years, indeed 

ever since the foundation of the Museum; but it was during the 

Keepership of the late Mr. Charles Konig (1813-1851) that the 

fossil fish collection first assumed a separate and marked import¬ 

ance. It was most fortunate that the task commenced by Mr. Konig 

should have been steadily followed up by Mr. William Davies 

(1843-1887), by whom it was relegated to Mr. Arthur Smith 

Woodward, who entered the Museum in 1882; so that the history 

of every specimen has, as a rule, been carefully preserved and safely 

handed down to the present time. 

The additions made by separate purchases, and by donations, 

extending over so many years, have greatly augmented the series, 

but the acquisition of the Collections of Mantell, Dixon, Bowerbank, 

Haberlein, van Breda, Capron, Lewis, and, most of all those of 

Egerton and Enniskillen, has raised the present standard of this 

magnificent Gallery of Fossil Fishes higher than that in any 

other Museum in the world. 

No class of organisms are better represented in our rocks than 

are fishes, although, particularly in the present subclass, we have 

reason to regret their too frequent fragmentary condition, yet 

recent researches have shed such a flood of light upon these ancient 

a 2 



IV PREFACE. 

Elasmobranchs as not only clearly to show ns the characters and 

relationships of many obscure fossil forms, but often to aid us 

towards a more correct interpretation of their living representatives. 

With the exception of an Alphabetical Catalogue of the Type- 

specimens of Fossil Fishes preserved in the British Museum prepared 

by Mr. William Davies, F.G.S., and published in the Geological 

Magazine for 1871 (pp. 208 & 334), no previous attempt had been 

made to catalogue this Collection. 

Although Mr. Arthur Smith Woodward has only been able to 

devote a small part of his official time during the past seven years 

to the study of Fossil Fishes, he has nevertheless made most excellent 

use of all his opportunities, and having enjoyed the constant advice 

and assistance of Mr. William Davies, and been in frequent com¬ 

munication with Dr. R. H. Traquair, Dr. Giinther, and many other 

eminent Ichthyologists, the present volume will be found worthy 

to rank with similar publications as a valuable contribution to sys¬ 

tematic Zoology and a most useful and accurate reference-Catalogue 

for Palaeontologists and Ichthyologists. 

HENRY WOODWARD. 
Geological Department, 

9th March, 1889. 
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INTRODUCTION. 

The present volume being the first attempt at a systematic treat¬ 

ment of the Palaeontology of the Elasmobranch fishes, it seems a 

fitting occasion for briefly reviewing the bearing of the newly- 

collected evidence upon the various results that have already been 

attained in the study of the existing members of this great sub¬ 

class. Notwithstanding its imperfections, Palaeontology must neces¬ 

sarily be employed as the test—if it be not adopted as the basis—- 

for all morphological and taxonomic speculations; and though the 

pages of the Catalogue may indicate extreme imperfection in our 

knowledge of the past history of most groups, there are still a few 

well-ascertained facts which may be already profitably discussed 

with reference to the conclusions of recent Zoology. 

It is therefore proposed:—firstly, to enumerate the principal 

stages by which the most modern schemes of classification of the 

group have been elaborated ; secondly, to summarize the known 

and available palaeontological resources ; thirdly, to recapitulate the 

more important palaeontological results; and lastly, to discuss these 

results in the light of modern theories of taxonomy. 

Taxonomic Deductions from the Study of Decent Elasmobranchs. 

Erom the time of Aristotle and Pliny, fishes with a cartilaginous 

skeleton have been more or less clearly distinguished from those 

possessed of well-formed bones; and when Willughby and Pay in¬ 

augurated the era of modern Ichthyology in 1686, they assigned to 

the “ Pisces Cartilagjnei ” the lampreys, sharks, rays, and stur¬ 

geons b In 1738, Artedi2 confirmed this arrangement, elaborating 

details, and applying the name of Chondropterygii to an “ order ” 

comprising the existing types just mentioned ; and Linnaeus 3 after- 

1 J. Raius, F. Willughbeii de Historia Piscium (1686), p. 22, 

2 P. Artedi, Ichthvologia, pt. v. (1738), p. 89, 

3 C. Linnaeus, Svstema Kalurte. l2tb edit. 
1 *■ 



VI INTRODUCTION. 

wards enlarged the group by adding some extraneous genera (e. g. 

Lophius, Ostrcicion, and Syngnathus), and proposed the new term of 

Amphibia Nantes. Some years later, the Parisian Professor, de 

Lacepede 1, returned to Artedi's conception of the Chondropterygii, 

or “ Poissons Cartilagineux,” as he preferred to term them; and 

the only author of note who has ventured to ignore such an arrange¬ 

ment is M. E. Bloch, whose ‘ Systema Ichthyologiae,’ edited by 

Schneider in 1801, comprises a series of orders based exclusively 

upon the number of the fins possessed by each fish, irrespective of 

the nature of the skeleton. 

In 1806, Constant Dumeril2, a pupil of de Lacepede, followed his 

teacher in dividing the Cartilaginous fishes into two groups, 

according to the presence or absence of an operculum ; and those 

possessing neither operculum nor opercular membrane were termed 

TREMATOPNks, and further separated into the two “ families ” of 

Cyclostomes and Plcigiostomes, according to the form of the mouth. 

The latter group comprised the Sharks (iSquali) and Bays (Pnjce) ; 
and, owing to the presence of an opercular membrane, the Chimse- 

roids were placed far apart, among the Chismopnes. 

In his well-known ‘ Begne Animal,’ Cuvier modified Dumeril’s 

family of Plagiostomes by adding the Chimseroids, and re-naming it 

Selachiens3; and betwmen 1832 and 1841, Bonaparte 4 proposed to 

elevate this group into a subclass of Elasmobrancrii, the two 

subdivisions to be regarded as orders and known respectively as 

SelacJia (Sharks and Bays) and Holocepthcda (Chimaeroids). The 

Cyclostomes constituted a distinct subclass, that of Marsipo- 

branchii. About the same time, however, Agassiz5 reunited these 

two subclasses under an order termed Placoidei, in reference to the 

character of the exoskeleton (when present)—a retrograde step in¬ 

duced by a too high estimation of palaeontological considerations. 

In 1846, Johannes Muller6 adopted Bonaparte’s subclasses, 

though using the term “ Selachii ” as equivalent to Elasmobranchii, 

and naming the two orders, Plagiostomi and Holocephali. In 1861, 

Owen ' enumerated the Plagiostomi and Holocephali as distinct 

1 B. G. E. de Lacepede, Histoire Naturelle des Poissons, vol. i. (1798), p. 1. 

2 A. M. 0. Dumeril, Zoologie Analytique (1806), pp. 101-105. 

3 G. Cuvier, Begne Animal, vol. ii. (1817), p. 121. 

4 C. L. Bonaparte, Iconographica della Fauna Italica, vol. iii. (Pesci), 1832- 

41, Introduction. 

6 L. Agassiz, Becherclies sur les Poissons Fossiles, vol. i. p. 170. 

6 Abh. k. Akad. Wiss. Berlin, 1844 (1846), p. 203. 

1 B. Owen. Palaeontology (1861), pp. 99, 116. 
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introduction. VII 

orders of a subclass, though only allowing the difference to rank of 

equal importance with that observed between the Acanthopterygian 

and Anacanth Teleosteans. 

In 1870, Dr. Giinther 1 once more adopted Bonaparte’s classifica¬ 

tion, altering the nomenclature, however, and terming the sub¬ 

classes Chondropterygii and Cyclostomata respectively, and the 

orders of the former, Plcigiostomata and Holocejphala ; while the 

Plagiostomes were further divided into the suborders of Selachoidei 

and Batoidei. A year later2, the Chondropterygii, thus defined, 

became an order of Dr. Giinther’s newly instituted subclass Pal.e- 

ichthyes, the Plagiostomata and Holoc-ephala then being suborders, 

and the Selachoidei and Batoidei merely sections. 

At the same time, Prof. Cope 3 proposed a precisely reverse modi¬ 

fication, the Sharks and Bays to form one subclass (Selachi) and 

the Chimaeras another (Holocephali) ; this arrangement being 

based upon the fundamental difference in the structure of the skull, 

already indicated in Bonaparte’s second term. In 1876, Prof. 

Huxley4 adopted Cope’s wide separation of these two groups, but 

regarded them as orders, and preferred the term Plagiostomi to that 

of Selachi. Host modern researches have also tended to emphasize 

the distinction between fishes with autostvlic % and those with hyo- 

stylic6 skulls, both among those without membrane-bones and those 

possessing these skeletal elements; and such is the arrangement 

selected for adoption on the present occasion. 

With regard to terminology, it will be observed that the signi¬ 

ficance of each name already adopted has considerably varied accord¬ 

ing to the views of the respective authors. The only term originally 

restricted to the cartilaginous hvostvlic fishes is that of “ Plagrio- 

stomi,” proposed by C. Dumeril; but this is both inappropriate in 

many instances, and also based upon a misconception of the sup¬ 

posed relationships existing between the lampreys and the sharks. 

We therefore venture to follow Prof. Cope in adopting Bonaparte's 

name, Elasmobranchii, excluding the Holocephali, and elevating 

these to the rank of an equivalent subclass. 

In subdividing the Elasmobranchii, thus defined, almost all natu- 

1 A. C. L. G. Gunther, Catalogue of the Pishes in the British Museum, 
vol. viii. (1870), pp. 348, 353, 499. 

2 Phil. Trans. 1871, p. 554. 

3 E. D. Cope, Proc. Amer. Assoc. Adv. Sci. 1871, p. 326. 

4 H. T. Huxley, Proc. Zool. Soc. 1876, p. 57. 

8 1. e., skull without separate suspensorium. 

e I. e., skull with separate suspensorium. 
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ralists are agreed upon the recognition of two main groups,—the 

one with the gill-clefts laterally placed, the other with these open¬ 

ings upon the ventral aspect. Willughby, in 1686, assigned the 

former to his “ Cartilaginei longi,” and termed the latter “ Cartila- 

ginei plani”; most subsequent writers have named the groups 

Squali (or “ Squales ”) and Rajas (or “ Eaies ’’) respectively; Dr. 

Giinther, as already remarked, employs the terms Selachoidei and 

Batoidei; and these divisions correspond more or less closely with 

those named Sharks and Bays in English. 

The palaeontological researches of Agassiz led Sir Bichard Owen 

to adopt a slightly different arrangement in 1860 1, all the Bays 

forming one family (Baiidae), equivalent to another (Squalidae), 

comprising all recent Sharks except Cestracion; while a third and 

fourth division, of equal rank, comprised respectively the extinct 

Hybodonts (Hybodontes), and the living Cestracion with its sup¬ 

posed extinct allies (Cestraciontidae). In 18662 the same author 

united the Hybodonts and Cestracionts into one suborder, named 

Cestraphori, in allusion to the presence of dorsal fin-spines; the 

Squalidae became the suborder of Selachii; and the Baiidae formed 

a third suborder, the Batides. 

The researches of Prof. Carl Hasse upon the axial skeleton of the 

trunk led him, in 18823, to propose another classification based 

upon the varied conditions of the notochordal sheath and the ver¬ 

tebrae ; and four groups were thus recognized. The Elasmobranchii 

diplosponclyli, or Palceonotidani, comprised the forms with a per¬ 

sistent notochord, typified by the existing Notidanus. The Cyclo- 

spondyli, represented by the Spinacidae, were defined as exhibiting 

a somewhat higher stage of specialization, the notochord being con¬ 

tracted at intervals by calcifications in the sheath, which constituted 

vertebrae in the shape of simple double-cones. The frequent addi¬ 

tion of concentric calcified rings outside this primitive double-cone 

was considered to justify the recognition of a third group, the 

Tectosponclyli; and this comprised the modern Bays, with Pristio- 

phorus and Squatina. While a fourth division, that of the Astero- 

spondyli, was founded upon the Sharks, with vertebrae of an equally 

specialized type, but having the secondary peripheral calcifications 

so arranged as to appear radiating or star-shaped in vertical trans¬ 

verse section. 

1 R. Owen, Palaeontology, pp. 106-113. 

2 R. Owen, Anatomy of Vertebrates, vol. i. (1866), p. 13. 

3 C. Hasse, Das Naturliche System der Elasmobranchier. AUgemeiner Tkeil 

(1879), pp. 35-55. 
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In 1883, Prof. Gill1 adopted the orders Squali (Sharks) and 

Raj^e (Pays), and employed the results of Gegenbaur’s researches 

upon the skull in subdividing the latter, proposing to recognize 

- four main groups. The Notidanidae, with a postorbital articula¬ 

tion between the pterygo-quadrate and the cranium, weie named 

Opistharthri; the Cestraciontidse, with an antorbital articulation, 

the Proarthri; the modern types of Sharks, the Anarthri; and 

the Squatinidae, the Rhince. In 1884, the first three divisions just 

named were also adopted by Prof. Cope2 ; but the Rhince were 

now merged with the Anarthri. 

An examination of a large series of skulls and skeletons by Prof. 

Haswell, in 18843, also led him to diagnose great subdivisions by 

endoskeletal characters. The proposed arrangement, however, 

differed but little from that of Dr. Gunther, the Selachoidei being 

only further subdivided into Palceoselachii (=Notidanidae) and 

Neoselachii ( = other Sharks). 

About the same time, the discovery of Chlamydoselache by Mr. 

Garman4 induced him to add to the orders Galei ( = Selachoidei) 

and Batoidei, a supposed new order, Selachophichthyoidei, charac¬ 

terized by “ vertebrae partially or imperfectly developed, a persistent 

notochord, and teeth with broad backward-expanded bases;” but 

in 1885 5, this proposition was withdrawn, the new genus being 

placed with Cladodus in a division of the Galei. 

The discovery of Chlamydoselache, and the resemblance of its 

dentition to the fossil teeth named Dvplodus also excited the interest 

of Prof. Cope, and led to the first attempt at a scientific description 

of a Palaeozoic Elasmobranch skull6. Sufficient materials had been 

obtained from the Permian beds of Texas to indicate that a fish 

possessing teeth of the Diploclus-type presented an arrangement of 

the mandibular and hyoid arches extremely similar to that observed 

in the living Notidanus; and the supposed presence not only of a 

few definite tracts of ossification in the chondrocranium, but also of 

imperfect membrane-bones, was considered to justify the recognition 

of a new order of the Elasmobranch subclass, to be termed Ichthyo- 

tomi. This order was made to include the Hybodontidse, as de- 

1 T. Gill, Bull. TJ. S. National Museum, no. 16 (1883), p. 967. 

2 E. D. Cope, Proc. Amer. Phil. Soc. 1884, p. 580. 

3 W. A. Haswell, Proc. Linn. Soc. N. S. Wales, vol. ix. (1884), pp. 71-119, 

pis. i. & ii. 

4 S. Garman, Science, vol. iii. (1884), p. 117. 

5 S. Garman, Bull. Mus. Comp. ZoologT Harvard Coll. vol. xii. no. 1 (1885), 

p. 30. 

6 E. E>. Cope, Proc. Amer. Phil. Soc. 1884, pp. 572-590, with plate. 
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scribed by Agassiz; and all other known Elasmobranchs were 

grouped in a second order, which might be conveniently named 

Selachii. 

Palaeontological Resources. 

Several other descriptions of fossil Elasmobranch skeletons already 

published, in addition to those contained in the present volume, 

permit of a still more satisfactory discussion of the subclass from a 

Palaeontological point of view; but before summarizing the main 

facts at present available, it may be of some interest briefly to note 

the sources whence most of the information has been gleaned. 

The detached teeth of Sharks discovered in the Tertiary deposits 

have been known for a long period • and in the seventeenth and 

eighteenth centuries these formed the subject of several learned 

treatises. The fossils became known as Glossopetrce, and it was not 

until Steno 1 and Scilla2 3 compared them with the teeth of recent 

sharks, giving excellent figures and descriptions, that their true 

nature could be regarded as definitely established. This happened 

in the eighteenth century; but it was only so recently as the re¬ 

searches of Buckland and I)e la Beche, about 1830, that the fossil 

dorsal fin-spines of Elasmobranch fishes were identified. These 

remarkable petrifactions long perplexed the earlier naturalists, one 

(Asteracanthus) being described and figured in 1753 3 as “ the head 

or snout of some animal of the fish kind, or perhaps of some lizard, 

alligator, or crocodile,” and another (Gyracanthus) was long supposed 

to be the seed-pod of some extinct plant4. Buckland and De la Beche 

termed the fossil spines “ Ichthyodorulites ” ; Agassiz named many 

of them, and assigned a few to their correct zoological position : and 

even yet several types remain to be definitely determined. 

The great work of Agassiz was the first to place the study of 

Elasmobranch Paleontology upon a truly scientific basis : and the 

third volume of the 4 Iieoherches sur les Poissons Eossiles ’ (1837 - 

43) still forms the groundwork of the whole subject. Here, for the 

first time, are not only described, in as precise a manner as possible, 

the numerous detached teeth and spines ; but the Lower Lias of 

Lyme Regis, the Lithographic Stone of Bavaria, and the Tapper 

Cretaceous of Westphalia, furnish more or less well-preserved re- 

1 De Solido intra Solidum naturaliter contento, 1669. 

2 De Corporibus marinis lapidescentibus, 1752. 

3 H. Baker, Phil. Trans. 1753, p. 118, pi. vi. 

4 See J. D. 0. Sowerby, Zool. Journ. vol. i. (1825), p. 252, pi. viii. fig. 9. 



\ 





INTRODUCTION. XI 

mains of skeletons, which afford important information concerning 

features of real Biological significance and value. 

The preliminary sketch of Agassiz has been followed by numerous 
publications of greater or less extent, and nearly all of these, it is 

- hoped, are noticed in the present Catalogue. Many are brief 

descriptions in geological treatises, but several are of a more special 
kind and worthy of enumeration. 

The detached teeth and spines of Carboniferous Elasmobranchs 

have been described in Britain by E. M‘Coy 1 and J. W. Davis2; in 
Belgium by L. G. de Koninck3 and M. Lohest4; in Russia by 
H. Romanowsky 5 and H. Trautschold 6; and in the Enited States 
by J. S. Newberry7 and 0. St. John8, partly in conjunction with 
A. H. Worthen9. Only four types of Carboniferous dentition, 

however, are known with much completeness10; and the only 

skeletons worthy of note are those of Sphenaccuithus (p. 242), 
Cliondrenchelys (p. 15), and Claclodus (p. 26), from the Lower Car¬ 
boniferous of Scotland; “ Clcidodas ” from the Erie Shale of Ohio 

(p. 457) ; and Pleuracanthus u, from the Middle Coal-Measures of 

1 In A. Sedgwick and F. M'Coy, British Palieozoic Bocks and Fossils, 

4to, Cambridge, 1855. 
2 J. W. Davis, “ On the Fossil Fishes of the Carboniferous Limestone Series 

of Great Britain,” Trans. Roy. Dublin Soc. [2] vol. i. (1883), pp. 327-600, 
pis. xlii.-lxv. 

3 L. G. de Koninck, “ Faune du Calcaire Carbonifere de la Belgique,” pt. i. 
(in Ann. Mus. Boy. d’Hist. Nat. Belg. vol. ii. 1878). 

4 M. Lohest, “ Recherches sur les Poissons des Terrains Paleozoiques de 

Belgique,” Ann. Soc. Geol. Belg. vol. xi. (1882), pp. 295-325, pis. iii.-v. 
5 H. Romanowsky, “ Description de quelques Restes de Poissons Fossiles 

trouves dans le Calcaire Carbonifere du Gouvernement de Toula,” Bull. Soc. 
Imp. Nat. Moscou, 1864, pt. ii. pp. 157-170, pis. iii., iv. 

6 H. Trautschold, “Fischreste aus dem Devonischen des Gouvernments 
Tula,” Nouv. Mem. Soc. Imp. Nat. Moscou, vol. xiii. (1874), pp. 261-276, 

pis. xxvi., xxvii. Also “Die Kalkbriiche vonMjatscbkowa,” ibid. pp. 277-299, 
pis. xxviii., xxix., and vol. xiv. (1879), pp. 49-61, pis. vi., vii. 

7 In the Reports of the Geological Survey of Ohio, vol. i. pt. ii. (1873), and 
vol. ii pt. ii. (1875). Also in the Annual Report of the Geological Survey of 
Indiana, 1876-78 (1879), pp. 341-348. 

8 In Hayden’s Final Report of the Geological Survey of Nebraska (1872). 

9 Geological Survey of Illinois, vols. ii. (1866), iv. (1870), vi. (1875), and 
vii. (1883). 

70 Cladodus (p. 25), Archaobatis (p. 108), Psepkodus (p. 178), and Cochliodus 
(p. 208). 

11 C. Brongniart, Etudes sur le Terrain Houiller de Commentry.—Faune 
Iebthyologique, pt. i. (1888). 



Xll INTRODUCTION. 

France. In Permian rocks, the skeletons of Pleuracanthus and its 

allies are well preserved (p. 3), and the dentition of Janassa is 

satisfactorily known (p. 35). Triassic Elasmobranchs are only 

recognizable at present by detached teeth and spines, which have 

been described from the German and French Muschelkalk by H. von 

Meyer \ E. E. Schmid2, P. Gervais 3, and others. 

The genera of Liassic age are most completely known from the 

fossils of Lyme Pegis, Dorsetshire, some being described by Charles- 

worth 4, Egerton5, Day6, and J. W. Davis 7, and much further 

information added by specimens noticed in the following Catalogue. 

A remarkably complete example of a Cestraciont dentition has also 

been discovered in the Lias of Wurtemberg 8. 

The Lower Oolites have yielded no Elasmobranch fossils of 

importance, but fragmentary teeth and spines are noticed by 

Phillips9. The remains from the Middle Oolites are also unsatis¬ 

factory ; but the occurrence of Lithographic Stone in the Upper 

Oolites of the Continent is a fortunate circumstance, on account of 

its excellent adaptation for the preservation of delicate structures 

and impressions. Many Selachii have been described from this 

deposit in Germany by H. von Meyer10, A. Wagner1 11, 0. Fraas12, 

and others; and those from its French equivalent are made known 

by Thiolliere l3. 

Teeth and spines of Cretaceous Selachii are described from 

England by F. Dixon 14, and by various later writers in scattered 

1 H. von Meyer, “ Fische etc. aus dem Muschelkalk Oberscklesiens,” Palee- 

ontographica, vol. i. (1849), pp. 220-234, pis. xxviii., xxx. 

2 E. E. Schmid, “ Die Fischzahne der Trias bei Jena,” Nova Acta Acad. Cses. 

Leop.-Car. vol. xxix. no. 9 (1861). 

3 P. Gervais, Zoologie et Paleontologie Frai^aises, 1852, Explic. PI. pp. 

12, 13, pi. lxxvii. 

4 Hybodus delabechei (p. 259). 

6 Palceospinax (p. 321). 

6 Hybodus delabechei (p. 259) and Acrodus anningice (p. 289). 

7 Palceospinax (p. 322). 

8 Bdellodus (p. 321). 

9 Prof. J. Phillips, Geology of Oxford and the Valley of the Thames, 1871. 

10 Squatina speciosa (p. 67) and Asteroderrnus platypterus (p. 84). 

11 Cestracion falcifer (p. 332). 

12 Squatina alifera (p. 65). 

13 Bhinobaius bvgesiacns (p. 78) and Belemnobcitis sisrnondce (p. 84). 

14 F. Dixon, The Geology and Fossils of the Tertiary and Cretaceous Forma¬ 

tions of Sussex, 1850. 
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papers 1; the corresponding fossils of France are noticed by P. Ger- 

vais (op. cit.) and H. E. Sauvage 2; of Switzerland by F. J. Pictet 

and G. Campiche 3; of Saxony and Bohemia by A. E. Beuss4, H. B. 

Geinitz5, and A. Fritsch6; of Bussia by Y. Kiprijanoff 7; of India 

by Egerton 8 and Stoliczka9; and of the United States by E. D. 

Cope10 and J. Leidy u. A few important skeletons are known from 

the Senonian Beds of Westphalia 12; and the uppermost Cretaceous 

deposits of Mount Lebanon have furnished numerous well-preserved 

fishes, first noticed in detail by J. W. Davis13, but considerably 

revised in the present volume. 

The innumerable Selachian teeth of Tertiary age, discovered in 

almost all marine deposits, are described in several extensive 

memoirs. In England, many are noticed by F. Dixon (op. cit.) ; 

those of France are made known by P. Gervais14, F. Bassani15, and 

1 See Smith Woodward, “ A Synopsis of the Vertebrate Fossils of the English 

Chalk,” Proc. Geol. Assoc, vol. x. (1888), pp. 286-298. 

2 H. E. Sauvage, “ Becherches sur les Poissons Fossiles du Terrain Cretace 

de la Sarthe,” Bibl. Ecole Hautes Etudes, vol. v. no. 9 (1872). 

3 Pictet and Campiche, “ Description des Fossiles du Terrain Cretace des 

Environs de Sainte-Croix,” pt. i. (1858-60), in Pictet’s Paleont. Suisse, ser. 2. 

Also F. J. Pictet, “ Description des Poissons Fossiles du Terrain Neocomien 

des Voirons” (1858), ibid. 

4 A. E. Beuss, Versteinerungen der bohmischen Kreideformation, 1845-6. 

5 H. B. Geinitz, “ Das Elbthalgebirge in Sachsen,” Pabeontographica, vol. xx. 

pts. i., ii. (1871-75). 

6 A. Fritsch, Beptilien und Fische der bohmischen Kreideformation, 1878. 

7 V. Kiprijanoff, “ Fisch-Ueberreste im Kurskschen eisenhaltigen Sand- 

steine,” Bull. Soe. Imp. Nat. Moscou, 1852, 1853, 1854, 1855. 

8 Sir P. Egerton, “ On the Bemains of Fishes found by Mr. Kaye and Mr. 

Cunliffe in the Pondicherry Beds,” Quart. Journ. Geol. Soc. vol. i. (1845), 

pp. 164-171. 

9 F. Stoliczka, “ The Cretaceous Fauna of Southern India ” (Pabeontologia 

Indica), vol. iv. pt. 4 (1873). 

10 E. D. Cope, “ Vertebrata of the Cretaceous Formations of the West,”Kep. 

U. S. Geol. Surv. Territ. vol. ii. (1875). 

11 J. Leidy, “ Contributions to the Extinct Vertebrate Fauna of the Western 

Territories,” ibid. vol. i. pt. 1 (1873). 

12 Squatinci baumhergensis (p. 68), Scyllium angustum (p. 340), and Palcso- 

scyllium decheni (p. 313). 

13 J. W. Davis, “ The Fossil Fishes of the Chalk of Mount Lebanon, in Syria,” 

Trans. Boy. Dublin. Soc. [2] vol. iii. (1887), pp. 468-494, pis. xiv.-xxi. 

14 Op. cit., and ‘ Zoologie et Paleontologie Generates,’ 1867-69. 

15 F. Bassani, “ Bichercbe sui Pesci Fossili del Miocene Medio di Gahard 

(Ille-e-Vilaine) in Francia,” Atti Soc. Veneto-Trent. Sci. Nat. vol. vi. (1879), 

pp. 43-70, with plate. 
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H. E. Sauvage 1; of Belgium by H. Le Hon2 and T. C. Winkler 3; 

of Germany by Count Munster4, K. E. Schafhautl5, J. Probste, 

H. B. Geinitz 7, and E. Noetling8; of Italy by E. Bassani9 and B. 

Lawley 10; of Egypt by W. Dames 11; of the United States by B. W. 

Gibbes 12 and J. Leidy 13; and of New Zealand by J. AY. Davis14. 

The only complete skeletons of Tertiary Elasmobranchs, however, 

1 II. E. Sauvage, “ Etude sur les Poissons des Faluns de Bretagne/’ Mem. 

Soc. Sci. Nat. Saone-et-Loire, vol. iv. (1882), pp. 37-59, pis. i., ii. 

2 H. Le Hon, Preliminaires d’une Memoire sur les Poissons Tertiaire de 

Belgique, 1871. 

3 T. C. Winkler, “ Memoire sur des Dents de Poissons du Terrain Bruxellien,” 

Arcliiv. Mus. Teyler, vol. iii. (1874), pp. 295-304, pi. vii.; and “ Deuxieme 

Memoire, ditto,” ibid. vol. iv. (1876), pp. 16-28. “Memoire sur quelques Be3tes 

de Poissons du Systeme Heersien,” ibid. vol. iv. pp. 4-15, pi. i. “Note sur 

quelques Dents de Poissons Fossiles de l’Oligocene Inferieur et Moyen du Lim- 

bourg,” ibid. vol. v. pp. 73-84. 

4 G. von Munster, Beitrage zur Petrefaktenkunde, Hefte. v. (1842), vi. 

(1843), vii. (1816). 

5 K. E. Schafhautl, Siid-Bayerns Lethsea Geognostica, 1863. 

6 J. Probst, Beitrage zur Kenntniss der fossilen Fische aus der Molasse 

von Baltringen,” Wiirtt. Jahresh. vol. xxxiv. (1878), pp. 113-154, pi. i., and 

ibid. vol. xxxv. (1879), pp. 127-191, pis. ii., iii. “ Fossile Wirbel von Haien 

und Bochen aus der Molasse von Baltringen,” ibid. vol. xlii. (1886), pp. 301- 

315, pi. ix. 

7 H. B. Geinitz, “ Die sogenannten Koprolithenlager von Helmstedt, Biid- 

denstedt und Schleweke bei Harzburg,” Abh. Naturw. Ges. Isis Dresden, 1883, 

pp. 3-14, pi. i., with two supplements, ibid. 

8 F. Noetling, “ Die Fauna des samlandischen Tertiars,” Lief. i. pis. i.-x. 

Abh. Geol. Specialk. Preussen u. Thiiring. Staaten, vol. vi. pt. 3 (1885). 

9 F. Bassani, “ Ittiodontoliti del Yeneto,” Atti Soc. Yeneto-Trent. Sci. Nat. 

vol. v. (1878), pp. 275-308. 

10 B. Lawley, Nuovi Studi sopra ai Pesci ed altri Vertebrati Fossili delle 

Colline Toscane, 1876.—Studi Oomparativi delle Pesci Fossili coi Yiventi dei 

Generi Carcharodon, Oxyrhina, e Galeocerdo, 1881. 

11 W. Dames, “ Ueber eine tertiare Wirbelthierfauna von der westlichen 

Insel des Birket-el-Qurun in Fajum (Aegypten),” Sitzungsb. k. preuss. Akad. 

Wiss. 1883, pt. i. pp. 129-153, pi. iii. 

12 B. W. Gibbes, “ Monograph of the Fossil Squalidae of the United States,” 

Journ. Acad. Nat. Sci. Philad. [2] vol. i. (1848-49), pp. 139-147, 191-206, 

pis. xxiii.-xxi., xxv.-xxvii. 

13 J. Leidy, “ Description of Vertebrate Bemains, chiefly from the Phosphate 

Beds of South Carolina,” Journ. Acad. Nat. Sci Philad. [2] vol. viii. (1877), 

pp. 233-254, pis. xxxi.-xxxiv. (in part). 

14 J. W. Davis, “ On Fossil Fish-remains from the Tertiary and Cretaceo- 

Tertiary Formations of New Zealand,” Trans. Boy. Dublin Soc. [2] vol. iv. 

(1888), pp. 1-41, pis. i.-vii. 
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are those from the Upper Eocene of Monte Bolca1 and Monte 

Postale 2 in North Italy, described by Heckel, Molin, A. de Zigno, 

and others ; and from the Green River Shales of Wyoming, U.S.A., 

described by Prof. Cope 3. 

Synopsis op Paleontological Results. 

Summarizing the general results of these discoveries and investi¬ 

gations, and adding much that is new, suggested by a study of the 

British-Museum Collection, the main points of biological significance 

may be briefly enumerated as follows :— 

Cartilage. 

Even among Elasmobranchs so early as those of the Lower Car¬ 

boniferous, the cartilages exhibit a considerable amount of calcifi¬ 

cation. A few Carboniferous genera, such as Fleur acanthus (p. 2) 

and Hybodopsis (p. 240), display the well-known superficial crust 

of polygonal calcified tesserae upon the cartilage ; but a considerable 

number of the older skeletons seem to exhibit a more penetrating 

and irregular distribution of the centres of calcification than is 

common among types of a later date. It is also interesting to note 

that in the Lower Carboniferous ChondrencJielys (p. 15) and the late 

Palaeozoic Fleur acanthus the slender cartilages present a curious 

concretionary arrangement of the calcareous salts, imparting to 

them a beaded appearance. 

Head and Visceral Arches. 

Concerning the cranium itself in extinct Elasmobranchs, there 

is at present very little information. Mr. Garman 4 has already 

pointed out that there is much reason to suspect a misconception in 

Prof. Cope’s statements as to the presence of distinct bony elements 

in the skull of the Ichthyotomi; and, if so, the only other divergence 

that has yet been noted between the cranium of these early Elas¬ 

mobranchs and the modern type is the possible presence of a basal 

membrane-bone (parasphenoid) in ChondrencJielys (p. 15). 

Among later Selachians there are a few instances in which a 

1 EJiinobatus primcevus (p. 82), Flatyrhina bolcensis (p. 459), Myliobatis 

gazolai (p. 124), Torpedo egertoni (p. 90), Torpedo gigantea (p. 90), species of 

Trygon (p. 153), Mesiteia emilioe (p. 346), and Protogaleus cuvieri (p. 437). 

2 Trygovorhina dezignii (p. 83) and Urolophus princeps (p. 154). 

3 Xiphotrygon acutidens (p. 154). 

4 Bull. Mus. Comp. Zoology Harvard Coll. vol. xii. no. 1 (1885). p. 29. 
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well-marked type of skull is definitely known to persist for long 

periods ; and in this connection the case of Squatina, ranging from 

the Jurassic to the present day, may be particularly mentioned. 

Still more interesting, however, is the light Palaeontology seems 

destined soon to shed upon the history of some of the more specialized 

skulls. The remarkable snout of the well-known Pristis seems to 

date back at least to the Eocene period, though even at this time 

there are apparently some forms not quite reaching the modern 

stage in which the lateral teeth are all implanted in firm cartilage 1; 

but in Cretaceous rocks no Selachian with so highly-specialized a 

rostrum has yet been found, and the discovery at Mount Lebanon 

of a sawfish 2 in which the rostral teeth are very small and only in 

part in contact with the cartilages is thus of extreme interest, and 

perhaps of considerable significance. 

The mandibular and hyoid arches are known in “ Diclymodus ” 

Cope, of the Permian ; in Pcdceospinax of the Lias ; in Hybodus of 

the Wealden; and in Synechodus of the Chalk. In all of these 

extinct types the hyomandibular element appears to be more 

slender than in the majority of living Selachians ; and in “ Didy- 

modus ” and Synechodus (p. 325) a postorbital facette has been 

observed upon the pterygo-quadrate cartilage, evident])' implying a 

direct articulation with the cranium, such as occurs in the adult of 

the surviving primitive genus Notidanus. The examples of Palceo- 

sjyinaoc and Hybodus noted in the following Catalogue seem to be 

sufficiently well preserved to demonstrate that no such arrangement 

obtained in these genera. 

A point of minor importance in connection with the mandible of 

one extinct genus is also worthy of note, on account of its yet 

awaiting satisfactory explanation. The Cestraciont genus Astera- 

canthus (p. 307) is provided with perhaps the most powerful dental 

armature of all the Sharks possessing crushing teeth; and most 

likely for this reason there is evidence of some unusual arrangement 

or development of the muscles by which the successful wielding and 

support of the j aws are ensured. On the outer side of the man¬ 

dibular cartilage 3, slightly in advance of a point halfway between 

the condyle and the anterior extremity, there is a large protuberance 

or boss ; much of the external surface of the cartilage has a coarsely 

fibrous appearance, and at the position of this curious prominence 

1 Propristis (p. 76). 

3 Sclerorhynuhus (p. 76). 

3 See figure and description by the present writer in Ann. Mag. Nat. Hist. 

[6] vol. ii. (1888), p. 337, pi. xii. fig.l. 
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these fibres are directed in such a manner as to suggest the original 

influence of some powerful strain tending in an upward and back¬ 

ward direction. 

The branchial arches have only been definitely revealed in one 

extinct Selachian—Hybodus hasanus, from the Wealden of Sussex. 

In this species, and hence presumably in all forms of Hybodus, there 

are not more than five arches, as well shown in the original of 

PI. XII. fig. 3, in which the fourth and fifth are very small, and 

can scarcely have been followed by others. 

Vertebral Column. 

Before the end of Palaeozoic times there is very little evidence of 

calcifications in the sheath of the notochord in Elasmobranchs ; and 

even when such a stage of development is approached there seems 

to be no constriction. Hasse has noticed the presence of complete 

calcified rings in the caudal region, of a Permian species of Pleura- 

canthus (p. 4) ; and Traquair records an equally high condition of 

development in the tail of the Lower Carboniferous Chrondren- 

chelys (p. 15). Some specimens of Pleuracanthus are also sugges¬ 

tive of the presence of distinct triangular calcifications in the 

notochordal sheath in the abdominal region ; but it is still un¬ 

certain whether these may not be merely the expanded bases of the 

neural arches. 

The early species of the genus Hybodus, discovered in the Lower 

Lias, are also destitute of vertebrae, at least in the abdominal region ; 

and it is especially interesting to observe an almost equally primitive 

condition of the neural arches and spines (PL YII. fig. 2). The 

latter are relatively broader and stouter than in the Palaeozoic 

Pleuracanths, but there is still not the slightest trace of the inter¬ 

calary cartilages so characteristic of modern Selachians ; and this 

circumstance becomes all the more noteworthy when it is remem¬ 

bered that, among living Sharks, the intercalary elements are 

secondary structures, arising subsequently to the normal parts of 

the vertebral axis. 

The first traces of completed vertebral centra are met with in the 

Cestraciont Palceospinax of the Lower Lias—a fish exhibiting other 

features denoting its comparatively high degree of specialization. 

Here, however, the centra are for the most part simple double 

cones, such as persist in the living Spinacidae, and only the faintest 

indications of the secondarily developed peripheral calcifications can 

b 
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be detected. Another Cestraciont genus of Cretaceous age (Syne- 

chod-us), which can scarcely be distinguished from Paloeospinax in 

the characters of its dentition and external dermal structures, 

possesses fully-formed vertebrae of the asterospondylic type. 

Truly asterospondylic vertebrae, indeed, are already met with in 

the Cestrcicion falcifer (p. 332) of the Lithographic Stone ; and the 

representatives of Squatina and JRhinobatus of the same age furnish 

equally typical examples of well-formed tectospondylic vertebrae. 

In the Jurassic species of Squatina, however, Dr. Hasse1 has 

pointed out that the number of peripheral calcified rings in the 

vertebrae is less than in the later species of the same genus. 

Pectoral Arch and Fins. 

The remains of the pectoral arch in the earliest known Elasmo- 

branchs indicate that it consisted of a pair of arched cartilages, one 

upon either side, probably separated in the median line. It would 

be interesting to know at what period, and in what form, the sepa¬ 

ration of the supra-scapular cartilage in the Rays first occurred, and 

how early the two lateral elements united in any of the Tectospondyli 

to form a complete girdle ; but evidence upon all these points is at 

present wanting. 

Each new discovery of the most primitive types of Elasmobranchs 

seems to render the conclusion more certain, that the earliest stage 

of the pectoral fin was that named the “ archipterygium ” by 

Gegenbaur2. As pointed out by Goldfuss and Xner, and more 

recently by Anton Eritsch and C. Brongniart, this appendage in the 

Palaeozoic Pleuracanthns exhibits a long segmented axis, fringed on 

either side with cartilaginous rays; and a nearly similar arrange¬ 

ment has lately been discovered by Traquair in Clcidodus (p. 16), 

though in this genus the fin may have possessed rays only upon one 

side of the longitudinal axis. There is still some slight approach 

to such an archipterygial type in the pectoral fin even of a few 

living Selachians 3, and, if the known examples of the pectoral fin 

of Pleuracanthns suffice for philosophical discussion, the central 

axis is formed by the metapterygium, as Gegenbaur supposed, and 

1 Katiirl. Syst. Elasmobr., Beson/i. Theil, p. 132. 

2 C. Gegenbaur, “Ueberdas Archipterygium,” Jena. Zeitschr. vol. vii. (1873) 

pp. 131-141, pi, x. 

3 C. Gegenbaur, ibid. 







INTRODUCTION. XIX 

not by the mesopterygium, as maintained by Huxley \ Balfour 2, 

and Howes 3. In the majority of Selachians, however, the pectoral 

is completely shortened and so much modified that the homologies 

of the parts are difficult of determination ; and this stage appears to 

have been already reached even in a Lower Carboniferous Shark A, 

which possessed a dentition indistinguishable from that of Olodoclus. 

In the pectoral fin of the Lower Liassic Pdlceospinax the type 

characteristic of the modern Shark is also evident, and there are a 

few robust dermal fin-rays. It is uncertain, however, whether any 

genus at this time, or of prior date, had become possessed of cartila¬ 

ginous pectoral fin-rays so enormously developed as to constitute a 

fin comparable to that of the existing Bays. The fossils named 

Arthrojpterus and Oyclarthrus (p. 156), from the Lias, are supposed 

to be most satisfactorily interpreted as being parts of such fins ; 

but the specimens are scarcely sufficient for profitable discussion. 

The Lower Carboniferous teeth named Pscimmodus (p. 99) are also 

most nearly parallelled at the present day by those of fishes with 

an extremely depressed trunk and enormously developed pectorals 

without dermal ravs : but these fossils likewise afford no basis for 
■/ / 

reasonable speculation. 

Pelvic Arch and Fins. 

The pelvic fins in the earliest genus in which they are known 

(Pleuracanthus) exhibit the usual series of rays upon one side of 

the basipterygial axis ; and in the male there is a distinct appended 

clasper. The pelvis of Pleuracanthus is more singular than the 

pair of fins, inasmuch as it consists of two triangular cartilages, one 

on either side, only meeting and not united in the mesial line. 

The pelvic arch and fins in the extinct Hesozoic genera are known 

in but few instances; and only one case is worthy of special 

remark. In a Cretaceous member of the Trygonidte (Cyclobatis), 

the arch seems to be modified for the support of the metapterygium 

of the enormously developed pectoral fins. The “ prepubic ” process 

(p.pb., fig. A, p. xx) in this genus is much elongated and produced 

forwards; and a lateral process (il.) on either side, apparently 

1 Proc. Zool. Soc. 1876, p. 55. 

2 Comparative Embryology, voh ii. (Reprint, 1885), p. 617. 

3 Proc. Zool. Soc. 1887, p. 24. 

4 Sphcn acanthus costellatus (p. 242). 

h 2 
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homologous with the “ iliac/’ is not only of great length, but has 

also sharply reflected extremities, which seem to have been originally 

Fig. A. 

Pelvic cartilage of Cyclobatis oligodactylus.—Senonian, Mount Lebanon, bp., 

basal cartilage of pelvic fin ; il., iliac process; pb., pubic cartilage; p.pb., 

prepubic process. [From Proc. Zool. Soc. 1888, p. 128.] 

in direct connection with the distal end of the pectoral meta- 

pterygium. 

Median Fins. 

A Lower Carboniferous species of JSphenacanthus (p. 242) presents 

as highly specialized an arrangement of the median fins as most 

modern Sharks : but in the primitive Chondrenchelys of the same 

age, and in the late Palaeozoic PIearacanthus, a lower stage of 

development persists. In Chondrenchelys there was evidently a 

long undifferentiated median fin, with at least one series of slender 

supporting cartilages above the neural spines. In Pleuracanthus 

(according to C. Brongniart) a long dorsal fin is separated from the 

diphycereal caudal; and there is also said to be a small separate 

“ cephalic ” fin supported by the barbed spine—a feature of which 

the spine itself affords no evidence. As pointed out by P. Kner l, 

the series of interspinous cartilages supporting the dorsal fin is 

double ; and C. Brongniart shows these elements to be twice as 

numerous as the neural arches, each of the neural spines distally 

bifurcating to support them (see fig. B, p. xxiv). Very striking in 

Pleur acanthus, on the other hand, is the specialization of the median 

1 Sitzungsb. math.-naturw. Cl. k. Akaci. Wise. Wien, vol. lv. (1867), pis. i., 

ii., x. 
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fin in the anal region; it is divided into two distinct members, 

closely following each other, and exhibiting a singular arrangement 

of the cartilages, most nearly parallelled, so far as known, in the 

first dorsal fin of the common existing Raja l. 

Shagreen and Dermal Defences. 

A noteworthy feature in the Palaeontological history of the Elas- 

mobranchs is the relatively great development of the exoskeleton in 

the majority of the early genera. PIeuracanthus and Chonclren- 

chelys, it is true, seem to have been almost, if not quite, destitute 

of shagreen; and the former, at least, possessed but a single spine. 

But the abundance of Ichthyodorulites, both paired and median, 

in the older rocks, testifies to the frequent armature of the body ; 

and Mesozoic genera, like Hybodus and Acrodus, show how not only 

the dorsal fins, but also the sides of the head, were provided with 

formidable spines. 

Moreover, the early types of shagreen and spinous defences are 

remarkable for their degree of sculpturing. The small conical 

tubercles in the skin of Hybodus and Acrodus (and the presumably 

equivalent Carboniferous fossils named Petrodus) exhibit a some¬ 

times elaborate stellate ornamentation : and these bodies do not 

usually form so compact and continuous an investment as the small 

quadrate granules, characteristic of modern Sharks, which are 

apparently first met with in Janassci, of the Permian. 

Smooth dorsal fin-spines are also rare in Palaeozoic rocks, being 

only known at present in the Carboniferous Pleuroplax and Heloclus; 

and the earliest smooth spines covered with ganoine are those of the 

Mhaetic and Liassic Palceospinax. Except in Pleuroplax and Heloclus, 

the spines of Palaeozoic age are all more or less sculptured upon the 

sides, or exhibit two series of powerful denticles. In the sculptured 

laterally-compressed forms of this period, the denticles are placed 

longitudinally in a series upon each edge of the posterior face; but 

in later times very few spines, except those of Chimaeroids, continue 

to exhibit such an arrangement, the denticles becoming still more 

prominent and approximating to form a double series along the 

middle of the posterior face. 

Paired spines doubtless referable to Elasmobranch or Chimaeroid 

fishes are numerous in Carboniferous strata, and will be treated in 

the section upon Ichthyodorulites 2. Many are triangular, and 

1 See figure by Mivart, Trans. Zool. Soc. vol. x. pi. Ixxviii. fig. 7- 

2 Following the Holocephali, in Part II. of this Catalogue. 
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attain to a considerable size (e. g., Or acanthus) ; and these may have 

been arranged upon the ventral surface (like the spines of Acan- 

thodians), or may perhaps have occupied the postero-lateral angles 

of the head (like the cornua of Cephalaspidians); some, however, 

are long and slender, and seem to have armed the front margin of 

the pectoral or pelvic fins. In the Mesozoic Hybodus, Acroclus, and 

Aster acanthus, two pairs of large hooked spines upon broad bases 

also occupied the lateral regions of the head ; but no discovery of 

paired fin-spines in deposits later than the Permian has yet been 

recorded. 

Dentition. 

Pointed teeth and obtuse teeth occur among the earliest Elas- 

mobranch fossils ; but the former, as well as the latter, are firmly 

articulated together, and must always have formed part of a 

dentition in which several series were functional. Though the 

teeth of Cladoclus and Dvploclus are as sharply pointed as those of 

most recent Sharks, the piercing crown is placed upon a broad 

horizontallj’-expanded base, permitting of a considerable amount of 

interlocking between one tooth and another—an arrangement most 

nearly parallelled in the surviving Chlamycloselache. It is evident, 

indeed, that all the modern types of dentition, in which not more 

than one or two series of teeth are simultaneously functional, are 

highly specialized modifications of this primitive arrangement; and 

the change residts from the deepening and lateral compression of 

the root of each tooth, rendering its base of support less fixed, and 

often not permitting its coming into use until after attaining the 

summit, or passing to the outer side, of the jaw-cartilage. 

In rare instances, the stages of this interesting course of specializa¬ 

tion can already be traced to a certain extent; and no case is more 

striking than that of the genus Notidcinus h In the earliest known 

Jurassic species, the teeth possess few coronal cusps, fixed upon a 

stout, depressed, and backwardly-expanded base of attachment; in 

the Upper Cretaceous species the crown is longer, and the root or 

base exhibits considerable lateral compression : and in the Pliocene 

species the tooth possesses the greatest number of cusps, and its 

root is both very deep and extremely compressed. If Orthacodus is 

rightly placed in the Lamnidse, this, too, is an illustration of the same 

principle. The Jurassic tooth just mentioned has a broad hori- 

1 Geol. Mag. [3] vol. iii. (1886). p. 257. 
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zontally-expanded root, while all later forms are characterized by a 

deeper and more or less bifurcated base of attachment. 

With regard to the disposition of the teeth in the mouth as a 

whole, the modern Hays, most Scylliidae, and Chlamydoselache may 

- be looked upon as retaining the most primitive arrangement. In 

the predaceous Sharks there has been a tendency towards the rela¬ 

tive enlargement of the prehensile teeth upon the symphysis ; in 

the Cestrac-ion-like Sharks the symphysial teeth have become small, 

though prehensile, and the lateral teeth well adapted for tritu¬ 

ration. The former arrangement is particularly characteristic of 

modern times; the latter, it is interesting to note, attained its 

maximum of specialization so long ago as the Carboniferous period. 

In many early Carboniferous genera the series of lateral crushing- 

teeth began in part to fuse into continuous plates (Pleuroplax); 

two of these plates often amalgamated (Poecilochis); and in the 

most specialized of these “ Cochliodonts’’ (e. g., Deltoptychius) all 

traces of the boundaries of the original components of the dental 

plates became obliterated. 

Taxonomic Deduction's eeom the Comparison or Extinct 

with Recent Elasmobranchs. 

In discussing the bearing of the foregoing facts upon published 

schemes of classification of the Elasmobranchii, the first pqjj^to be 

considered is the validity of Prof. Cope’s division of the subclass 

into the two orders Ichthtotomi and Selachii. If the characters 

of the dentition are of any systematic importance—and when genera 

of equivalent age are under comparison we believe they are—there 

can be no hesitation in associating the European later Palaeozoic 

Pleuracanths with the skulls of the so-called Didymodus, Cope, 

from the Permian of Texas. It is thus possible, from the researches 

of Kner, Anton Eritsch, Traquair, and C. Rrongniart, to take into 

consideration all the more prominent skeletal features of these 

primitive Elasmobranchs; and the study of nearly complete indi¬ 

viduals from the Middle Coal-Measures of Commentry, France, has 

lately led M. Brongniart to attempt the restoration given in the 

accompanying fig. B h 

As already remarked, we are inclined to believe, with Garman, 

that Cope’s determination of cartilage-bones and membrane-bones in 

the skull of “ Didymodus ” was founded upon misconception ; and 

Op. cit. p. 7, fig. 2. 7 
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it appears that this Permian fossil is a normal example of an 
amphistylic Elasmobranch skull. One feature in the appendicular 

skeleton, however, amply justifies the recognition of the Ichthyotomi 
as a distinct order, if appeal may be made to the analogy of the 

accepted classification of the bony hyostylic fishes. The possession 

Eig. B. 

Kestoration of P!ear acanthus gaudryi.—Coal-Measures, Commentry, France. 
[After Charles Brongniart.] 

of a pectoral archipterygium, of the type conceived by Gegenbaur, 

differentiates the Crossopterygii from the higher Ganoidei or Actino- 

pterygii; and the same character separates the Ichthyotomi— 
though perhaps less widely—from the Selachii. The division of the 

pelvic girdle into two distinct halves is also a feature of significance ; 
and the primitive character of the axial skeleton is worthy of note. 

According to Prof. Cope’s latest proposition in regard to classifica¬ 

tion l, the presence of a double series of interspinous cartilages will 
also enter into the ordinal definition 2; but the characters of the 

median fins themselves, though in many respects primitive, cannot 
be quoted at present as of more than family rank. 

Having thus eliminated the Ichthyotomi, and attempting no 
further division into suborders, on account of the slight character 

of available evidence, it remains to determine the possible classifi¬ 
cation of the Selachii into minor groups. As is well known, most 

zoologists divide these roughly into Sharks and Pays, in accordance 
with the lateral or inferior situation of the gill-clefts ; Owen seems 

to overestimate a character of family value (the possession of dorsal 
fin-spines), and thus adds a third suborder; Gill adopts four 

divisions (“ suborders ”) of Sharks, based upon the characters of the 

1 Amer. Nat. vol. xxi. (1887), p. 1015. 
2 This feature, however, has not been noted in Chondrenchelys; but the circum¬ 

stance is perhaps explained by the imperfect preservation of known specimens, 
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skull; and Hasse four great suborders, based upon the condition of 

the axial skeleton. 

With regard to the earliest of these classifications—the subdi¬ 

vision into Sharks and Rays—it must be regarded as approximately 

■natural. For although some Sharks (e. <7., Scylliidse) live upon the 

sea-bottom almost as constantly as the typical Rays, and although 

a certain amount of depression of the trunk and elongation of the 

slender tail naturally result from this circumstance, the pectoral 

fins never tend to enlarge, and the anal fin in no case disappears. 

On the other hand, even in such little-modified members of the Ray- 

series as the freely-swimming Pristidae, the pectorals have so far 

enlarged as to grow forwards and turn the gill-clefts to the ventral 

aspect, while the anal fin is completely wanting; and every grada¬ 

tion can be traced from this type to the most modified Trygonidae 

and Myliobatidse. 

At the same time, it must be remembered that, if the two sub¬ 

divisions just mentioned are solely defined in the ordinary manner 

(i. e., Sharks with lateral gill-clefts, and Rays with ventral gill- 

clefts), all survivors of the primitive families of the Ray-series will 

become included unnaturally among the Sharks. The Squatinidae 

and Pristiophoridae, for example, possess lateral gill-clefts, like 

Sharks ; but the structure of the vertebrae, the partial growth 

forwards of the pectoral propterygium in Squatinn, and several 

striking resemblances existing between Pristiophorus and Pristis and 

Rhinobatus, all point to the Squatinidae and Pristiophoridae as pro¬ 

bably survivors of ancestral Rays. Moreover, the lowly family of 

Spinacidae may be as justly placed in one group as in the other, 

so far as the situation of the gill-clefts is concerned; but from the 

circumstance that in some of the typical genera (e. g., Acanthias) 

considerable depression of the trunk is accompanied by a semi- 

ventral disposition of the clefts, while the anal fin is totally absent, 

it seems most philosophical to place the family provisionally with 

the less differentiated Rays. 

External features, indeed, though suggesting a broad natural 

classification, do not suffice for precise subordinal diagnoses; and 

it is therefore necessary to take into account the distinctive features 

presented by the endoskeleton. 

It might be supposed, at first sight, that the various modifications 

of the cranium and mandibular and hyoid arches would afford 

some satisfactory basis for the definition of subordinal groups ; but 

Palaeontology combines with modern zoological results to demon- 
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strate that no such points of broad systematic importance can be 

found. 

Prof. Gill, for example, regards Notidanus as the type of a 

“ suborder Opistharthri,” on account of the articulation of the 

pterygo-quadrate cartilage with the postorbital region of the 

cranium. According to Dr. Gunther \ however, the recently dis¬ 

covered Chlamydoselache falls into the same family as Notidanus; 

and, from any point of view, it would certainly be impossible to 

relegate the two genera just mentioned to groups more widely 

separated than families. Nevertheless, in Chlamydoselache there 

is no articulation between the pterygo-quadrate cartilage and the 

cranium ; and the hyomandibular is as robust as in many types 

that would rank as modern. It ought also to be added that even 

in Notidanus itself the postorbital articulation does not arise until 

late in the history of the embryo 2; while in the adults of such 

widely diverse genera as Fleur acanthus and Synechodus a precisely 

similar feature of specialization is to be observed. 

Prof. Gill’s “ suborder Proarthrt,” typified by the existing Ces- 

tracion, would doubtless prove equally inconsistent with facts, if the 

relations of the mandibular and hyoid arches in its extinct allies 

could be ascertained. One Cretaceous genus (Synechodus), indeed, 

which cannot yet be separated from the Cestraciontidae, exhibits the 

postorbital articulation of the pterygo-quadrate, exactly as in Noti¬ 

danus. 

Turning to the axial skeleton of the trunk, the elaborate researches 

of Prof. Carl Hasse have provided ample materials for discussion. 

As already explained, the Professor points out that the division of 

the Selachii into Sharks and Days very nearly corresponds to a 

grouping suggested by the structure of the vertebral centra. In 

the Days (Tectospondyli) a series of concentric laminae surrounds 

the primitive double-cone of each vertebral centrum; in the majo¬ 

rity of Sharks (Asterospondyli) the arrangement of the secondary 

laminae is such as to impart a stellate aspect to transverse sections 

of the centra. 

These features are distinctive to such an extent, that we venture 

to adopt the arrangement; and in this way it is possible to place 

the Pristiophoridae and Squatinidse in their apparently natural 

position in proximity to the Days. 

1 “Report on the Deep-Sea Fishes’’ (‘Challenger’ Reports, Zool. vol. xxii. 

1887), p. 2. 

2 T, H. Huxley, Proc. Zool. Soc. 1876, p. 44. 
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The latest results of Palaeontology, however, do not justify other 

features in Prof. Hasse’s classification, and absolutely negative some 

of the details. 

Notidcinus, for example, is made the type of a primitive division, 

the “ Palseonotidani ” or “ Plagiostomi Diplospondyli,” because the 

notochord is persistent, though intercalary cartilages are developed 

in the arches ; but, as shown in the following Catalogue, the Liassic 

Hybodus possessed a persistent notochord, and even Prof. Hasse 

himself admits that other well-known features place this genus in 

immediate proximity to Cestracion. 

Again, the Spinacidse are regarded as representing a distinct 

division, the “ Cyclospondyli,” in which there are simple vertebral 

centra without any secondary calcifications. This is obviously a 

stage in advance of the “ Palseonotidani, being halfway between 

these and either of the two higher groups, the Tectospondyli and 

Asterospondvli. Put, like the Palaeonotidani, the Sharks with an 

axial skeleton in this stage of development exhibit no other features 

widely separating them from the Selachians of the modern groups; 

and it appears to the present writer that there are known cyclo- 

spondylic members of each of these groups. As already remarked, 

the semiventral position of the gill-clefts in some Spinacidse, and 

the absence of the anal fin in these fishes, are characters suggesting 

that they form the base of the Tectospondylic series. Palceospinax 

of the Lias, with its cyclospondylic vertebrae and distinct anal fin, 

scarcely differs from the Cretaceous asterospondylic Synecliodus, 

except in the lower degree of calcification of the vertebrae; and the 

Liassic genus may therefore be placed with the Cestracionts in the 

Asterospondylic series. 

In the sum-total of characters, indeed, the degree of development 

of the vertebral centra is of small importance; and the members of 

Hasse’s “Palaeonotidani” and “Cyclospondyli” may be variously 

distributed in the Tectospondyli and Asterospondyli, according as 

they approach well-defined types of the one group or the other. 

The acceleration of vertebral development, and the retardation of 

the same, are singular features apparently having little correspon¬ 

dence with the specialization or otherwise of characters still more 

likely to change. In Chlamydoselache the dentition is primitive, 

and in its close all}’, Notidanus, the teeth attain extreme specializa¬ 

tion ; but the former has distinct cyclospondylic vertebrie, while the 

latter only exhibits slight calcifications sometimes in the caudal 

region. The Hybodont dentition persists in the notochordal Hybo- 
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dus, the cyclospond}Tlic Pcdcuospinax, and the asterospondylic Syne- 

chodus; and an extremely specialized dentition occurs in the existing 

cyclospondylic Spinacidae, while in many of the asterospondylic 

Scylliidae the teeth have quite a primitive aspect and disposition. 

With regard to the minor grouping of the Selachii into families 

and genera, it is proposed to adopt the arrangement formulated hy 

Dr. Gunther in his Catalogue of 1870, for the recent forms ; and 

the various extinct families and genera will he incorporated among 

these in such provisional positions as the available evidence may 

seem to justify. Except in the few instances in which complete 

skeletons are known, this evidence is necessarily very slight, and 

often admits of more than one interpretation ; and no fossils are 

more difficult of satisfactory determination than scattered and iso¬ 

lated teeth. 

The teeth, in fact, can often be only satisfactorily identified when 

something is known of their geological age and associations. There 

are Hybodont teeth in the Chalk which would be named Orodus if 

found in the Carboniferous ; and some of the teeth of Rhaetic age 

might well be mistaken for Cladodus. Lawley also doubtless had a 

prehensile tooth very similar to those of the Cochliodonts when he 

announced the discovery of Helodus in the Pliocene. But the evi¬ 

dence of associated remains demonstrates the improbability of all 

these identifications; and the same kind of evidence must be care¬ 

fully taken into account when the minor matters of specific nomen¬ 

clature are under discussion. 

With regard to synonymy, under such circumstances there is 

scope for endless differences of opinion; and it seems necessary to 

accept as sufficiently defined each name applied to any part of a fish 

precisely and correctly described, which can afterwards be identified 

when satisfactory examples of that particular genus or species happen 

to be discovered. In recent Zoology it is possible to observe a 

stringent rule with reference to complete diagnoses; hut in the 

Palaeontology of the Yertebrata, if each investigator is permitted to 

decide whether a recognizably described fossil is sufficient to justify 

the retention or otherwise of the name originally proposed for it, 

generic and specific synonymy will multiply ad infinitum. 

In the present state of Palaeontology, it also seems advisable to 

employ generic and specific names in a somewhat extended sense; 

and the progress of research will doubtless lead to a further sub¬ 

division of many of the groupings now adopted. This Catalogue, 

however, can only be regarded as a provisional attempt to systematize 
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and arrange the ascertained facts of Elasmobranch Palaeontology for 

convenience of reference; and the writer would claim indulgence 

for the numerous imperfections which further studies will soon 

reveal. 

As the following pages demonstrate, the collection of the British 

Museum is now so extensive that actual specimens of nearly all 

the principal genera and species have been available for examina¬ 

tion ; and the present undertaking has been all the more facilitated 

by the orderly arrangement of this collection, due to the long-con¬ 

tinued labours of Mr. William Davies. To this gentleman the writer 

is under the greatest obligation, not only for continual advice and 

the benefit of his wide experience, but also for reading the whole of 

the proofs ; and both to him and to many other friends cordial 

thanks are respectfully tendered. To Dr. Giinther the writer is 

indebted for help in regard to modern Selachians ; to Dr. R. H. 

Traquair and Mr. James W. Davis, in regard to Palaeozoic genera. 

Mr. John Ward, of Longton, has freely placed his unique series of 

Coal-Measure fishes at the writer’s disposal; and Mr. Henry Willett, 

of Brighton, has extended similar favours in permitting the use of 

his fine collection from the Sussex Chalk. Among fellow-workers 

in Palaeichthyology on the Continent, Prof. K. A. von Zittel, of 

Munich, Prof. W. Dames, of Berlin, and Dr. Anton Eritsch, of 

Prague, have rendered much assistance ; and wherever the writer 

has sought information, either in Britain or abroad, it has invariably 

been most liberally accorded. 

ABTHUB SMITH WOODWARD. 

Geological Department, 

March 8th, 1889. 

List of Collections. 

In the following Catalogue all Donations are acknowledged in 

full, with the Donor’s name and the date, whether the specimens 

form part of a large series or were separately presented. In the 

case of collections acquired by purchase, only the name of the 

founder of each of these is mentioned, and detailed particulars are 

given in the list below :— 

Baugli Collection.—A series of fish-remains, chiefly teeth and fin- 



XXX INTRODUCTION. 

spines from the Carboniferous Limestone of Shropshire, purchased 

from the executors of the late Mr. T. Baugh, of Bewdley, 1870. 

Miss Baker's Collection.—A miscellaneous collection from North¬ 

amptonshire, purchased from Miss Baker, of Northampton, about 

1843. 

Baijfield Collection.—Fossil fishes and reptiles, chiefly from the 

Upper Chalk of Norfolk, purchased from Mr. T. G. Bayfield, of 

Norwich, 1878. 

Bean Collection.—Miscellaneous fossils, chiefly Oolitic, from York¬ 

shire, purchased from Mr. William Bean, of Scarborough, 1859. 

Bowerbank Collection.—This collection comprises many remains of 

fishes from the English Cretaceous and Eocene, and was purchased 

in 1865 from the late Dr. J. S. Bowerbank, E.B.S., of Highbury. 

Braun Collection.—Vertebrate fossils from the Continental Trias, 

purchased from Dr. Alexander Braun, about 1836. 

Byne Collection.—Miscellaneous fossils from the Jurassic of Glou¬ 

cestershire, purchased from Mr. Byne, before 1845. 

Caleb Evans Collection.—This collection comprises several fossil 

fish-remains from the English Eocene and Cretaceous, and was 

purchased from the executors of the late Mr. Caleb Evans, 1888; 

Capron Collection.—A fine series of English Chalk fossils, pur¬ 

chased from Mr. J. Band Capron, of Guildford, 1879. 

Cunnington Collection.—This collection comprises numerous re¬ 

mains of fossil fishes, chiefly from Wiltshire, and the main portion 

was purchased from Mr. William Cunnington, of Devizes, in 1875, 

though earlier instalments were received in 1849, 1859, and 1861. 

Daniels Collection.—Fossils from the English Chalk and Eocene, 

purchased from the executors of Mr. H. Daniels, about 1860. 

Dawson Collection.—Vertebrate fossils from the Wealden of the 

neighbourhood of Hastings, collected by Mr. Charles Dawson, of St. 

Leonards. The first portion of the collection was purchased in 

1884, since which date additions have been continually made to the 

series. 

Dixon Collection.—A series of specimens, mainly from the Ter- 

tiaries and Chalk of the South of England, purchased in 1851 from 

the executors of the late Mr. Frederic Dixon, of Worthing. 

Edwards Collection.—This collection comprises numerous remains 

of fossil fishes from the Eocene of Hampshire, and was purchased 

from Mr. F. E. Edwards, in 1867 and 1873. 

Egerton Collection.—A very extensive collection of fossil fishes, 
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purchased from the executors of the late Sir Philip de Malpas Grey 

Egerton, Bart., M.P., E.R.S. (Trustee Brit. Mus.), in 1882. 

Enniskillen Collection.—A very extensive collection of fossil fishes, 

purchased from the Bight Hon. the Earl of Enniskillen, F.B.S., in 

1882. 

Fox Collection.—An important series of vertebrate fossils, chiefly 

reptilian, from the Wealden of the Isle of Wight, purchased, in 

1882, from the executors of the late Rev. W. Eox, of Brixton, Isle 

of Wight, 

Gardner Collection.—Miscellaneous specimens from the English 

Cretaceous and Eocene, collected by Mr. J. Starkie Gardner, and 

purchased from that gentleman in 1876, 1879, and 1881. 

Gilbertson Collection.—Carboniferous fossils, chiefly from Carboni¬ 

ferous Limestone and Yoredale Rocks of Yorkshire and Lancashire, 

collected by Mr. William. Gilbertson, of Preston, and purchased in 

1841. 

Haberlein Collection.—Eossils from the Lithographic Stone of 

Bavaria, purchased from Dr. Carl Haberlein, of Pappenheim, in 

1862. 

Harford Collection.—A miscellaneous collection, comprising nume¬ 

rous remains of fossil fishes from the Chalk of Kent and the English 
o 

Tertiaries, purchased from Mr. E. Harford, of South Norwood, in 

1888. 

Harris Collection.—Eossils from the Kentish Chalk, collected by 

the late Mr. Harris, of Charing, purchased in 1881 from Prof. Rupert 

Jones, E.R.S. 

Hoi'ne Collection.—Eossil teeth of Elasmobranch fishes from the 

Yoredale Rocks of Wensleydale, Yorkshire, purchased in 1885 from 

Mr. William Horne, of Leyburn. 

Johnson Collection.-—Eossils from the English Lias, collected by 

Dr. J. R. Johnson, of Hot Wells, Bristol, and purchased in 1845. 

Mantell Collection.—A large and important collection, mainly 

comprising specimens from the Cretaceous of the South of England, 

acquired in two portions. The first portion was purchased in 1838 

from the late Dr. Gideon A. Mantell, E.R.S., and the second from his 

executors in 1853. 

Sharp Collection.—A series of specimens chiefly from the Jurassic 

of “Northamptonshire, purchased in 1876 from Mr. Samuel Sharp, of 

Dallington Hall, Northamptonshire. 

Slocme Collection.—Purchased from the executors of Sir Hans 

Sloane, Bart., E.R.S., of Chelsea, in 1753. 
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Mrs. Smith’s Collection.—Fossil fishes and reptiles from the Chalk 

of Kent, collected by the late Mrs. Smith, of Tunbridge Wells, and 

purchased in 1878 from her daughter Mrs. Bishop. 

Taylor Collection.—Chalk fossils purchased from Mr. H. Wr. Taylor. 

Tesson Collection.—A series of specimens from the Jurassic of 

Normandy, purchased in 1857 from the late Mons. Tesson, of Caen. 

Toulmin-Smith Collection.—Chalk fossils purchased in 1869 from 

the widow of the late Mr. J. Toulmin Smith, of Highgate. 

Van Brecla Collection.—This collection comprises numerous re¬ 

mains of fossil fishes, from the Upper Cretaceous of Maastricht, 

the Eocene of Aix-en-Provence, and the Miocene of Oeningen, 

Switzerland, and was purchased in 1871 from the executors of the 

late Professor Van Breda, of Haarlem1. 

Weaver-Jones Collection.—Fossil teeth and fin-spines of Elasmo- 

branch fishes from the Carboniferous Limestone of Shropshire, pur¬ 

chased in 1880 from the executors of the late Mr. Weaver Jones, of 

Cleobury Mortimer. 

Wether ell Collection.— A miscellaneous series of specimens from 

the English Chalk and Eocene, purchased, through the late Mr. J. 

Tennant, from the late Mr. N. T. Wetherell, of Highgate, in 1871. 

Wigham Collection.—Norfolk fossils collected by Mr. Wigham, of 

Norwich, purchased in 1859 from Mr. T. G. Bayfield, of the same 

city. 

Wilson Collection.—A series of teeth of Elasmobranch fishes, 

chiefly from the Upper Carboniferous Limestone of Ticknall, near 

Melbourne, South Derbyshire, purchased in 1887 from Mr. Edward 

Wilson, of Bristol. 

Almost all the Cretaceous fishes from Mount Lebanon mentioned 

in this Catalogue were collected by the Bev. Professor E. B. Lewis, 

M.A., late of the Syrian Protestant College, Beirut, and were obtained 

by purchase, in several series, from Mr. B. Damon, of Weymouth. 

Bequests. 

Cowderoy Bequest.—By Miss Cowderoy, about 1854. 

Cracherode Bequest.—By the Bev. C. M. Cracherode, 1799. 

Trevelyan Bequest.—By Sir W. C. Trevelyan, Bart., 1879. 

1 Professor van Breda, was son-in-law to Dr. Petrus Camper, the celebrated 

Dutch Anatomist, from whom he inherited much of his collection. Many of 

the Oeningen specimens were also collected by Prof. Oswald fleer, of Zurich. 
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Class PISCES. 
"/T <$>r~iTlj f?&y GUSCrir 

Subclass I. ELASMOBRANCHII.^ -A 
Skeleton cartilaginous, membrane-bones absent (? except rarely, 

ill-defined). Mandibular suspensorium articulated with the cranium; 
gill-clefts separated, without external cover. Exoskeleton, when 
present, structurally identical with the teeth. In the living forms 
—optic nerves not decussating, bulbus arteriosus of the heart with 
three series of valves, intestine with a spiral valve, and ovaries with 

few large ova. 

Order I. ICHTHYOTOML 
Endoskeletal cartilage permeated throughout with granular calci¬ 

fications. Notochord rarely or never constricted; calcifications of 
the sheath arrested at the most primitive “ rhachitomous ” stage, 
except in the caudal region. Neural and haemal arches and spines 
long and slender ; no intercalary cartilages. Pectoral fins with long 

segmented axis (“ archipterygial ”). 

Family PLEURACANTHIDiE. 

Body slender, but slightly depressed; mouth terminal; tail diphy- 

cercal. Dorsal fin elongate, low, continuous along the back from a 
point shortly behind the head ; slender interneural cartilages more 
numerous than the neural spines. Pectoral fin with biserial arrange¬ 

ment of cartilaginous rays. 
B 



■2 ICHTHYOTOMI < 

ye^c^lk^ 
Genus FLEUEAOANTHUSj Agassiz. 

[Poiss. Foss.-vol. iii. 1837, p. 66.] 

Syn. Diplodus, L. Agassiz, Poiss. Foss. vol. iii. 1843, p. 204. 
Orthacanthus, L. Agassiz, torn. cit. 1843, pi. 45. figs. 7-9. 

^ Aa O^T^yXencicant hus. E. Beyrich, Monatsb. Verb. k. Preuss. Akad. Wiss. 

/fair /?. 

aSsfcaS 

tf<U JO 

/o- 

1848, p. 24. 
Triodus, Jordan, Nenes Jahrb. 1849, p. 843. 
Compsacanthus, J. S. Newberry, Proc. Acad. Nat. Sci. Pbilad. 

1856, p. 100. 
Dittodus, R. Owen, Trans. Odont. Soc. vol. v. 1867, p. 325. 

Aganodus, R. Owen, tom. cit. p. 359. 

Ochlodus, R. Owen, torn. cit. p. 346. 
Pternodus, R. Owen, tom. cit. p. 363. 
Thrinacodus, St. John & Wortken, Pal. Illinois, vol. yi. 1875, 

p. 289. 
Lophacanthus, T. Stock, Ann. Mag. Nat. Hist. [5] vol. v. 1880, 

p. 217. 
Anodontacanthus, J. W. Davis, Quart. Journ. Geol. Soc. 

vol. xxxvii. 1881, p. 427. 
Didymodus, E. D. Cope, Proc. Acad. Nat. Sci. Pbilad. 1883, 

p. 108. 
.yAP./tfA/cr /sr.a^or. f-7 <*t * 

Body probably destitute of shagreen; a long barbed spine, with 

two series of denticles, placed dors ally immediately behind the head. 

Teeth with thick depressed root, the crown consisting of two prin¬ 

cipal divergent cones, generally of unequal size, with a more or less 

minute intermediate denticle, and often a round flat-topped boss 

(“ button ”) behind. 

The generic identity of the Ashes bearing the spines named 

Pleuracanthus and Xenacanthus, and the teeth named Diplodus, was 

first pointed out by Egerton 1. Triodus was also referred to the 

same genus by Schnur 2, and Orthacanthus by J. W. Davis 3. Zittel 

lias already remarked4 upon the probable identity of Compsacanthus 

with the so-called Orthacanthus; and Traquair has determined 5 the 

identity of Anodontacanthus, in part, with the spines of the present 

genus. The name Thrinacodus was given by St. John and Worthen to 

teeth differing from those of “Diploclus” in the absence of a “ button "3 

—a character apparently inconstant, as noted by Cope 6. Dittodus, 

1 Ann. Mag. Nat. Hist. [2] vol. xx. (1857), p. 423. 
2 Zeitschr, deutsch. geol. Gesell. vol. viii. (1856), p. 542. 
3 Quart. .Tourn. Geol. Soc. vol. xxxvi. (1880), p. 331, 
4 Handb. Pakeont. vol. iii. pt. i. (1887), p. 90. 
5 Geol. Mag. [3] vol. v. (1888), p. 101. 
6 Proc. Amer. Phil. Soc. 1884, p. 589. 
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PLEFRACANTHIDJ3. 3 

Aganoclus, Ochlodus, and Pternodus, according to Hancock and 

Atthey \ are supposed genera founded upon fragments of the teeth 

named Diplodus. Didymodus must also be included here until 

satisfactory evidence as to its true position is obtained; the dis- 

' tinctive features noted by Prof. Cope 2 are most probably due to the 

perfection of the Texas fossils as compared with those of Europe. 

The teeth of most species of Pleuracanthus cannot yet be corre¬ 

lated with the spines, and it is thus necessary still to retain the 

provisional name of Diplodus. 

I. Species already hnoion with much completeness„ 

Pleuracanthus decheni (Goldfuss). 

1847. Orthacanthus decheni, Goldfuss, Neues Jahrb. p. 404. 

1847. Orthacanthus decheni, Goldfuss, Beitr. vorw. Fauna Steink. p. 23, 
pi. v. figs. 9-11. 

1848. Xenacanthus decheni, E. Beyrich, Monatsb. Verh. k. Preuss. 
Akad. Wiss. p. 24. 

1849. Triodus sessilis, Jordan, Neues Jahrb. p. 843. 

1851-56. Xenacanthus decheni, F. Roemer, in Bronn’s Leth. geo^n. 
3rd ed. vol. i. p. 693, pi. ix4. fig. 15. 

1856. Xenacanthus decheni, Sclinur, Zeitschr. deutsck. geol. Ges, 
vol. viii. p. 542. 

1857. Xenacanthus decheni, F, Roemer, Zeitschr. deutsch. geol, Ges, 
vol. ix. p. 60. 

1857. Pleuracanthus decheni, Sir P. Egerton, Ann. Mag. Nat, Hist. [2] 
vol. xx. p. 423. 

1861. Xenacanthus decheni, H. B. Geinitz, Ilyas, p. 23, pi. xxiii. fig. 1. 

1867. Xenacanthus decheni, R. Kner, Sitzungsb. k. Akad. Wiss. Wien, 
vol. lv. pt. i. p. 540, pis. i.-x,3 

1868. Xenacanthus decheni, C. Liitken, Geol. Mag. vol. v. p. 376. 
1880. Pleuracanthus decheni, J. W. Davis, Quart, Journ. Geol. Soc, 

vol. xxxvi. p. 321. 

1883. Pleuracanthus and Xenacanthus, C. Hasse, Neues Jahrb. vol. ii. 
p. 65. 

Type. Imperfectly preserved skeleton; Berlin Museum. 

A comparatively small species, the barbed spine not attaining a 

greater length than about 0-11 m. in the adult. Spine much 

compressed and flattened antero-posteriorly ; denticles thick, pointed 

but not hooked, placed in very close series upon each lateral margin. 

Principal cones of the dental crown compressed, smooth or slightly 

striated, with a slender intermediate denticle. 

1 Nat. Hist. Trans. Northumb. & Durham, vol. iii. p. 113. 

3 See detailed description in Proc. Amer. Phil. Soc. 1884, pp. 572-590, plate. 

3 This is the most exhaustive account of the genus and species yet published. 



ICHTH Y 0 TOMI. 4 

It is uncertain at present whether all the specimens commonly 

referred to this species are truly identical, but we venture to adopt 

the provisional arrangement of Kner. Many of the differences 

noted between the various fossils are undoubtedly due to accident 

in preservation; moreover, it appears that errors in description must 

also be taken into account1. 

Form, Loc. Lower Permian (Rothliegendes) : Bohemia, Silesia, 

Rhenish Prussia. 

19665-6. Two imperfect skeletons, one showing a portion of the 

spine in position, the other a part of the pectoral fin ; 

Ruppersdorf, Bohemia. The first of these specimens 

exhibits distinct calcifications in the sheath of the noto¬ 

chord, and is referred to by Hasse, Neues Jahrb. 1883, 

vol. ii. p. 65. Purchased, 1845. 

35015. Imperfect skeleton, with the impression of the complete 

spine and a well-preserved fragment of this defence 

(PI. YI. fig. 1) ; Ruppersdorf. This specimen exhibits 

complete broad ring-like calcifications in the sheath of the 

notochord in the caudal region, and is noticed by Hasse, 

loc. cit. Purchased, 1860. 

P. 1729. Crushed skull and pectoral arch, with the spine in position ; 

Ruppersdorf. Egerton Coll. 

P. 3182. A similar, but smaller specimen ; Ruppersdorf. 

Enniskillen Coll. 

38154. Specimen 0*325 m. in length, showing imperfect teeth and 

spine, a portion of the pectoral arch, the vertebral column, 

and impressions of the dorsal and pectoral fins ; Braunau, 

Bohemia. In the abdominal region there appear to be 

calcifications in the sheath of the notochord. The acutely- 

lobate character of the pectoral fin is well shown by the 

preservation of a fringe of horny fin-rays, such as are also 

present in the dorsal fin. 

Presented by Sir Roderick I. Murchison, K.C.B., 1864. 

P. 3183. Portion of axial skeleton of the trunk, with median fin, 

doubtfully referred to this genus and species; Braunau. 

The expansion of the bases of the neural and haemal arches 

is well shown. Enniskillen Coll. 

1 E. g. see Kner’s remarks upon the spine described by Groldfuss, loc. cit. 

p. 550. 
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PLEURACANTHIDJ5. 

P. 1728. Remains of the head and anterior portion of the trunk 

Klein Neundorf, near Lowenberg, Silesia. A few teeth 

are shown, having the coronal cusps smooth. 

Egerton Coll. 

P. 3179. A similar specimen, exhibiting more of the trunk, but no 

teeth ; Klein Neundorf. Enniskillen Coll. 

P. 3180. Head and anterior portion of the trunk, upper and lateral 

aspect; Klein Neundorf. The cartilages of the appen¬ 

dicular skeleton and the axial skeleton of the trunk 

exhibit distinct nodular calcifications, having thus a 

“beaded” appearance. Enniskillen Coll. 

P. 3181. Portion of trunk, showing imperfect pelvic girdle and fins ; 

Klein Neundorf. Triangular calcifications are distin¬ 

guishable, and may be either the bases of the arches or 

elements in the sheath of the notochord. Enniskillen Coil. 

40046. Portion of trunk, preserved in counterpart, showing the 

supporting cartilages of the dorsal fin more numerous than 

the neural spines ; in nodule from Lebach, near Saar- 

briicken, Rhenish Prussia. The bases of the neural and 

haemal arches exhibit triangular expansions, and no dis¬ 

tinct calcifications are observed in the sheath of the noto¬ 

chord. Purchased, 1866. 

40047. Head and anterior portion of the trunk,, preserved in coun¬ 

terpart; Lebach. The coronal cusps of the teeth are 

smooth. Purchased, 1866.. 

II. Species founded upon spines. 

Pleuracaxithus Isevissimus, Agassiz. 

1837. Pleuracanthus Icevissimus, L. Agassiz, Poiss. Foss. vol. iii. p. 66r 

pi. 45. figs. 4, 5. 
1843. Pleuracanthus planus, L. Agassiz, tom. cit. p. 177 (name only). 

1873. Pleuracanthus Icevissimus, T. P. Barkas, Coal Meas. Palaeont. 

p. 17, pi. i. figs. 14-16. 
1875. Pleuracanthus Icevisswius, J. Ward, [Proe.] N. Staffs. Nat. Field- 

Club, p. 225. 
1880. Compsacanthus major, J. W. Davis, Quart. Journ. Geol. Son. 

vol. xxxvi. p. 62, woodc. fig. 2. 
1880. Pleuracanthus Icevissimus, J. W. Davis, loc. cit. vol. xxxvi. p. 325. 

1880. Pleuracanthus erectus, J. W. Davis, loc. cit. vol. xxxvi. p. 326,. 

woodc. fig. 2. 



8 ICHTHXOTOMX. 

1880. Fleur acanthus pulchellus, J. W. Davis, loc. cit. vol. xxxvi. p. 327, 
pi. xii. fig. 2. 

1881. Anodontacanthus fastigiatu-s, J. W. Davis, loc. cit. vol. xxxvii. 
p. 428, pi. xxii. fig. 12. 

(P) 1881. Anodontacanthus obtusus, J. W. Davis, loc. cit. vol. xxxvii. 
p. 428, pi. xxii. fig. 11. 

1888. Pleuracanthus Icevissimus, R. H. Traquair, Geol. Mag. i'3] vol. v. 
p. 101. c L 

Type. Spine from S. Staffordshire Coal-Measures. 

Spine of adult fish attaining a maximum length of about 0*3 m., 

straight, compressed antero-posteriorly throughout the greater por¬ 

tion of its length, but with a median longitudinal angulation towards 

the distal extremity. Denticles placed laterally, of moderate size, 

very sharply pointed and reflexed. C\ e - K ■ \ > 

P. erectus, Davis, is evidently founded upon an abraded portion 

of a spine pertaining to this species. P.planus, Agassiz, is identical 

with P. pulchellus, Davis, and as there is no feature except size sepa¬ 

rating it from the typical P. Icevissimus, while intermediate forms in 

this respect are noted below, it cannot be regarded as distinct. 

Form. 6f Loc. Coal-Measures : Midlothian, Lanarkshire, Scotland ; 

Northumberland, Yorkshire, Staffordshire, England, 

41115. Crushed and abraded spine, 8 inches (0*23 m.) in length ; 

Dalkeith, Edinburgh. The worn extremity shows the 

characters of the so-called P. erectus. Purchased, 1868. 

33226-7, 36175. Fragments of spines ; Dalkeith. 

Purchased, 1857, 1862. 

P. 3027, P. 3027 a. One spine 0-255 m. in length, and the terminal 

half of a smaller example; Dalkeith. Enniskillen Coll. 

P. 3178, st. 31/8a, P. 31/8b. Three incomplete large specimens; 

Dalkeith. The first spine is 0-35 m. in length ; in the 

second the rows of iateral denticles are more posteriorly 

situated than ordinarily. Enniskillen Coll. 

P. 3028. A much abraded imperfect spine ; Dalkeith, 

Enniskillen Coll. 

P. 1730. Fragments of spines, probably all of this species ; Cauden- 

foot, near Dalkeith. One is remarkable for the small size 

of the proximal lateral denticles. Egerton Coll. 

P> 1730 a. Portion of small spine having the lateral denticles placed 

far posteriorly, as in No. P. 3178 a; Caudenfoot. 

Egerton Coll. 
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PLEURACASrTHID.E. 7 

P. 1732. Distal two-thirds of small spine; locality unknown. This 

specimen shows several of the lateral denticles detached 

from the spine. Egerton Coll. 

42035. Portion of spine, probably of the same type as Nos. P. 1730 a 

and P. 3178 a'; Airdrie, Lanarkshire. Purchased, 1870. 

21423 a. Small spine, doubtfully assigned to young of this species ; 

Carluke, Lanarkshire. Purchased, 1847. 

P. 1181. Portions of two medium-sized spines, and the impressions 

of part of two others ; Middle Coal-Measures, Tingley, 

Yorkshire. Presented by the Earl of Enniskillen, 1882. 

P. 1183. Ease of a large specimen ; Tingley. 

Presented by the Earl of Enniskillen, 1882. 

P. 1179. Two abraded fragments, named P. erectus, J. AY. Davis ; 

Tingley. Presented by the Earl of Enniskillen, 1882. 

P. 531. Specimen referred to by Agassiz, loc. cit., under the name 

of P. planus ; Leeds, Yorkshire. Egerton Coll. 

P. 1178. Two specimens of the so-called P. pulchellus, J. IV. Davis; 

Tinglev. Presented by- the Earl of Enniskillen, 1882. 

P. 5170. Somewhat larger and much abraded, though similar spe¬ 

cimen; Longton, North Staffordshire. Purchased, 1885. 

P. 1733. Two small spines, one much abraded, probably young 

of this species ; Longton. Egerton Coll. 

Pleiaracantlms rebustns, Davis b 

1880. Pleuracantlms robustus, J. W. Davis, Quart. Journ. Geol. Soc. 

vol. xxxvi. p. 330, pi. xii. fig. 5. 

Type. Spine ; Davis Collection. - ’ 

Spine (so far as known) not attaining a greater length than 

0-13 m., almost straight, round or triangular in section, flattened 

posteriorly. Denticles large, robust, sharply pointed, arranged in 

series along each margin of the posterior flattened area. 

Form. &f Loc. Middle Coal-Measures : Yorkshire. 

P. 1177, P. 1180. Live incomplete specimens ; Tingley. 

Presented by the Earl of Enniskillen, 1882. 

21423. Lour small spines, doubtfully associated with this species; 

Coal-Measures, Carluke, Lanarkshire. Purchased, 1847. 

1 It is not improbable that the so-called Comgsacanfhus triangularis is 

founded upon an abraded spine of this species (J. W. Davis, Quart. Journ. 

Geol. Soc. vol. xxxvi. (1880) p. 62, vvcodc.). 
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Pieuracanthns arcuatus, Newberry. 

1856. Fleur acanthus arcuatus, J. S. Newberry, Proc. Acad. Nat. ScL 

Pbilad. p. 100. 
1873. Orihacanthus arcuatus, J. S. Newberry, Pep. Geol. Surv. Ohio, 

yol. i. pt. ii. p. 332, pi. xl. fig. 4. 

Type. Spine. 

Spine (so far as known) not more than 0*15 m. in length, slightly 

arched, rounded in section, but flattened posteriorly. Denticles 

small, but very robust, numerous, and closely arranged in series 

along each margin of the posterior flattened area. 

Form. Sf Log. Coal-Measures : Ohio, TJ.S.A. 

P. 1734. Impression of spine in shale ; Linton. Egerton Coll. 

P. 5443. A similar fossil; Linton. Enniskillen Coll. 

Pleurae an thus cylindricus (Agassiz). 

1843. Orthacanthus cylindricus, L. Agassiz, Poiss. Foss, vol.iii. pi. 45. 

figs. .7-9. 
1873. Ortliocanthus, T. P. Barkas, Coal Meas. Palseont. p. 20, figs. 39-42. 

1875. Orthacanthus cylindricus, J. Ward, [Proc.] North Staffs. Nat. 

Field-Club, p. 217. 
(P) 1879. Phricacanthus biserialis, J. W. Davis, Quart. Journ. Geol. Soc, 

vol. xxxv. p. 186, pi. x. figs. 16, 17. 
1880. Lophacanthus taylori, T. Stock, Ann. Mag. Nat. Hist. [5] vol. v. 

p. 217, woodc. 
1880. Pleuracantlius cylindricus, J. W. Davis, Quart. Journ. Geol. Soc. 

vol. xxxvi. p. 331, woodc. 
(?) 1881. Anodontacanthus acutus, J. W. Davis, loc. cit. vol. xxxvii. 

p. 428, pi. xxii. fig. 10. 
1888. Pleuracantlius (Orthacanthus) cylindricus, It. H. Traquair, Geol. 

Mag. [3] vol. v. p. 101. 

Type. Spine. 

Spine of adult fish attaining a maximum length of about 05 m., 

straight, or slightly arched towards the apex, and cylindrical in 

section. Denticles robust, pointed, arranged in double series upon 

the posterior aspect. 

Form, df Loc. Coal-Measures: Scotch Coalfield; Northumberland, 

Yorkshire, Lancashire, Staffordshire. 

P. 1735. Spine, 16 inches (0*4 m.) in length; probably from Dal¬ 

keith, near Edinburgh. Egerton Coll. 

P. 3175. An equally large specimen, more abraded; Dalkeith. 

Enniskillen Coll. 

P. 3176. Abraded fragment of small spine ; Low-moor, Yorkshire. 

Enniskillen Coll, 
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P. 3177. Small, much-abraded spine ; Bassy-mine Ironstone, Long- 

ton, N. Staffordshire. Enniskillen Coll, 

P. 244, P. 5447. Fragments of large spines; New Ironstone, Fen¬ 

ton, N, Staffordshire. Purchased, 1880, 1886. 

The following species have also been founded upon detached 

spines, but there are no examples in the Collection :— 

Pleuraccinthus alatus, J. W. Davis, Quart. Journ. Geol. Soc. 

vol. xxxvi. (1880), p. 329, pi. xii. fig. 4.—Middle Coal- 

Measures ; Tingley, Yorkshire. 

Pleuraccinthus alternidentatus, J. W. Davis, tom. cit. p. 328, pi. xii. 

fig. 3.—Coal-Measures ; near Leeds, Yorkshire. 

Pleuracanthus biserialis, J. S. Newberry, Proc. Acad. Nat. Sci, 

Philad. 1856, p. 100.—Coal-Measures; Ohio. 

Pleuracanthus bohemicus : Orthacanthus bohenncus, A. Fritsch, 

Sitzungsb. konigl. bohm. Gesell. Miss. 1877, p. 47 ; 

loc. cit. 1879, p. 189 ; K. A. Zittel, Handb. Pakeont, 

vol. iii. pt. i. (1887), p. 90, woodc. fig. 101.—Lower 

Permian; Bohemia. 

Pleuracanthus denticulatus, J. W. Davis, tom. cit. p. 334, pi. xii. 

fig. 7.—Lower Coal-Measures ; near Halifax, Yorkshire. 

Pleuracanthus clilatatus, J. S. Newberry, Proc. Acad. Nat. Sci. 

Philad. 1856, p. 100.—Coal-Measures ; Ohio. 

Pleuracanthus elegans, It. H. Traquair, Geol. Mag. [2] vol. viii. 

(1881),p.36.—L. Carboniferous; Borough Lee, Edinburgh, 

Pleuracanthus frossarcli, A. Gaudry, Nouv. Archiv. Mus. vol. iii. 

(1867), p. 39, pi. iii. fig. 5.—Middle Permian; Autun,^\p^'^i 

Saone-et-Loire, France. e &7"> w ^ **Xrv>'n 

Pleuracanthus gaudryi, C. Brongniartq Comptes Pend., vol. cvi. rP./^n 

(1888), p. 1240.—Coal-Measures; Commentry, Allier. ePf. t%clorpio 

Pleuracanthus gracillimus, P. H. Traquair, Geol. Mag. [2] vol. ix. 

(188^), p. 540.—Lower Carboniferous; Borough Lee, near 

Edinburgh. 

Pleuracanthus horriclulus, P. H. Traquair, tom. cit. p. 541.—Lower 

Carboniferous ; Borough Lee, near Edinburgh. 

Pleuracanthus lavis: Compsacanthus la vis, J. S. Newberry, Proc. 

Acad. Philad. 1856, p. 100, and Pep. Geol. Surv. Ohio, 

vol. i. pt. ii. (1873), p. 332, pi. xl. fig. 5 ; (?) Orthacanthus 

gracilis, id. op. cit. vol. ii. pt. ii. p. 56, pi. lix. fig. 7.— ' 

Coal-Measures; Ohio. 

Pleuracanthus quadriseriatus : Orthacanthus quadriseriatus, E. D, 

Cope, Proc. Amer. Phil. Soc. 1877, p. 192.—Permian; 

Eastern Illinois. 
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Pleuracanthus tenuis, J. W. Davis, Quart. Journ. Geol. Soc, 

vol. xxxvi. (1880), p. 327, pi. xii. fig. 1.—Lower Coal- 

Measures ; near Halifax, Yorkshire. 

Pleuracanthus wardi, J. W. Davis, tom. cit. p. 334, pi. xii. fig. 6. 

—Coal-Measures (Eagmine) ; Denton, N. Staffordshire. 

Two small spines, from the Devonian of Eussia, have been erro¬ 

neously referred to this genus—the one named P. tuberculatus 

(E. d’Eichwald, Bull. Soc. Imp. Hat. Moscou, vol. xix. 1846, no. iv. 

p. 293, pi. x. figs. 8, 9), the other P.porosus (E. d’Eichwald, Lethoea 

Eossica, vol. i. (1860), p. 1607, pi. lv. fig. 8). 

III. Species founded upon teeth. 

Diplodus gibbosus, Agassiz. 

1841. Diplodus gihhosus, E. W. Binney, Trans. Manchester Geol. Soc. 

vol. i. p. 169, pi. v. figs. 17, 18 (name and figure only). 

1843. Diplodus gibbosus, L. Agassiz, Poiss. Foss. vol. iii. p. 204, pi. 22 b. 

fig. 1 (non figs. 2-5) (B.M. ColL). 

(P) 1843. Diplodus minutus, L. Agassiz, tom. cit. p. 205, pi. 22 b. figs. 6-8. 

1851. Diqolodus gibbosus, W. C. Williamson, Phil. Trans, p. 680. 

1867. Dittodus parallelus, E. Owen, Trans. Odontol. Soc. vol. v. p. 325, 

pi. i. 

1867. Dittodus divergens, E. Owen, tom. cit. p. 334, pi. ii. 

1867. Ochlodus crassus, E. Owen, tom. cit. p. 346, pi. v. 

1867. Aganodus apicalis, E. Owen, tom. cit. p. 359, pi. ix. 

1867. Aganodus undatus, E. Owen, tom. cit. p. 362, pi. x. 

1867. Pternoclus productus, E. Owen, tom. cit. p. 363, pi. xi. 

1870. Diplodus gibbosus, A. Hancock & T. Attliey, Nat. Hist. Trans. 

Northumberland and Durham, vol. iii. p. 111. 

1875. Pleuracanthus (Diplodus) gibbosus, J. Ward, [Proc.] North Staffs. 

Nat. Field-Club, p. 224. 

Type. Detached tooth; British Museum (P. 497). 

Teeth having principal cones of the crown divergent, compressed, 

with lateral carinse, sometimes delicately serrated; median denticle 

short, compressed, and slender, and posterior “ button” prominent. 

Form. § Loc. Coal-Measures: Northumberland, Lancashire, Staf¬ 

fordshire. 

P. 497. Type specimen ; Silverdale, S. Staffordshire. Egerton Coll.. 

P. 1724. Fragments of teeth ; Silverdale. Egerton Coll. 

46294. Eleven teeth; Longton, N. Staffordshire. 

Presented by John Ward, Esq., 1874. 

46029. Three teeth of a small variety, with very divergent prin¬ 

cipal cusps, doubtfully of this species ; Longton. 

Presented by John Ward, Esq., 1874. 

P. 1725. Two teeth from Deep-mine shale; Longton. Egerton Coll, 
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P. 3025. Thirteen teeth, one of unusual size, 

compressed principal cusps ; Longton. 

/P. 5161. Large tooth; Longton. 

P. 5448. Tooth, associated with dermal prickles ; 

P. 1726. Imperfect teeth ; Leeds. 

with very broad 

Enniskillen Coll. 

Purchased, 1885. 

near Manchester. 

Egerton Coll. 

41205 a, Small tooth : Newcastle-upon-Tyne. 

Presented by T. P. Bark as, Esq., 1868. 

Diplodus tenuis, sp. noy. 

1843. Diplodus yibbosus, L. Agassiz, Poiss. Foss. yol. iii. p. 204, pi. 22 b, 
figs. 2-5. 

1801. Pleuracanthus (Xenacanthus) gibbosus, J. W. Salter, Iron Ores 
Gt. Britain—South Y ales (Mem. Geol. Surv.), p. 224, pi. i. fig. 10. 

(P) 1873. Diplodus gibbosus and Diplodus sp., T. P. Barkas, Coal Meas. 
Palasont. p. 16, pi. i. figs. 6-13. 

1874. Diplodus, W. J. Barkas, Monthly Rev. Dental Surgery, yol. ii. 
p. 346, figs. i.-y. 

Type. Detached teeth, PI. A I. figs. 2-4 ; British Museum. 

4he two principal cones of the dental crown slender, round in 

section, slightly compressed and divergent towards the extremities ; 

intermediate denticle very long and slender. 

Form. Doc. Coal-Measures : Scotch Coalfield ; Northumberland, 

Yorkshire, Lancashire, Staffordshire; South Wales. 

P. 3026. Remains of associated teeth. One, exhibiting the anterior 

aspect, is shown, of twice nat. size, in PI. YI. fig. 2 ; 

another, side view, in fig. 4; Carluke. Enniskillen Coll„ 

20695-6. Four pieces of shale with numerous teeth ; one, exhibiting 

the posterior aspect, is shown, of twice nat. size, in PL 

YI. fig. 3 ; Carluke, Lanarkshire. Purchased, 1847. 

21422. Portion of a similar tooth ; Carluke. Purchased, 1847. 

21975. Four teeth; Carluke. Purchased, 1848. 

P. 5444. Associated teeth; Dalkeith, Edinburgh. Enniskillen Coll. 

41635. Six pieces of shale with teeth and fragments of cartilage, and 

scattered minute pointed tubercles, suggestive of a sparse 

shagreen; Newcastle-upon-Tyne. 

Presented by T. P. Barkas, Esq., 1869. 

P. 1182. Associated group of teeth, with fragments of cartilage ; 

Middle Coal-Measures, Tingley, Yorkshire. 

Presented by the Earl of Enniskillen, 1882. 

P. 1725a. Tooth; Deep-mine shale; Longton, Egerton Coll. 
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Biplodus parvulus* Traquair. 

1881. Diplodus parvulus, R. H. Traquair, Geol. Mag. [2] vol. viii. 

p. 36. 

Type. Detached teeth ; Traquair Collection. 

Teeth of comparatively small size. Principal cones slightly 

compressed, with sharp edges; coronal surface smooth ; median 

denticle in the form of a blunt lobulated boss ; posterior “ button 

present. 
Form. Sf Log. Middle Carboniferous Limestone : Edinburgh. 

P. 4495. Six specimens; Blackband Ironstone, Borough Lee, near 

Edinburgh. Two of the teeth are shown, of the natural 

size, in PI. YI. figs. 5, 6, both showing the anterior aspect. 

Presented by R. H. Traquair, Esq., M.D., 1884. 

P. 2295. Similar small tooth ; Loanhead. Purchased, 1882. 

Diplodus latus* Newberry. 

1856. Diplodus latus, J. S. Newberry, Proc. Acad. Nat. Sci. Philad. 

p. 99. 
1866. Diplodus latus, Newberry & Worthen, Pal. Illinois, vol. ii. p.59, 

pi. iv. fig. 1. 
1873. Diplodus latus, J. S. Newberry, Rep. Geol. Surv. Ohio, vol. i. 

pt. ii. p. 336. 
1875. Diplodus latus, J. S. Newberry, op. cit. vol. ii. pt. ii. p. 44, 

pi. lviii. fig. 1. 

Type. Detached tooth. 

A comparatively large species. Principal cusps of dental crown 

extremely compressed and broad, with strongly serrated edges ; 

anterior median denticle small; posterior “button prominent. 

Anterior border of root produced downwards into an acute point. 

Form. Log. Coal-Measures: Illinois, Ohio, Indiana, U.S.A. 

P. 1729. Two imperfect teeth ; Linton, Ohio. Egerton Coll. 

P. 3030. Imperfect tooth ; Linton. Enniskillen Coll. 

P. 3031. Portions of three teeth ; Posey Co., Indiana. 
Enniskillen Coll. 

Diplodus compressus* Newberry. 

1856. Diplodus compressus, J. S. Newberry, Proc. Acad. Nat. Sci. 

Philad. p. 99. 
1866. Diplodus compressus, Newberry & Y orthen, Pal. Illinois, vol. ii- 

p. 60, pi. iv. fig. 2. 
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1870. Diplodus compressus, 0. St. John, Proc. Amer. Phil. Soc. vol. xi. 
p. 432. 

1872. Diplodus compressus, 0. St. John, in Hayden’s Final Rep. U.S. 
Geol. Surv. Nebraska, p. 240, pi. iv. fig. 19. 

1873. Diplodus compressus, J. S. Newberry, Rep. Geol. Surv. Ohio, 
vol. i. pt. ii. p. 335. 

1875. Diplodus compressus, J. S. Newberry, op. cit. vol. ii. pt. ii. p. 45, 
pi. lviii. fig. 2. 

Type. Detached tooth. 
Teeth as large as those of D. gibbosus. Principal cusps of dental 

crown extremely compressed, divergent, with serrated edges : 
anterior median denticle comparatively long and slender. 

It is uncertain whether this supposed species is not the young of 

D. latus. 
Form, dp Loc. Coal-Measures : Indiana, Ohio, Nebraska. 

P. 1718. Two teeth : Linton, Ohio. Egerton Coll. 

Diplodus gracilisj Newberry. 

1856. Diplodus gracilis, J. S. Newberry, Proc. Acad. Nat. Sci. Philad. 
p. 99. 

1873. Diplodus gracilis, J. S. Newberry, Rep. Geol. Surv. Ohio, vol. i. 
pt. ii. p. 335. 

1875. Diplodus gracilis, J. S. Newberry, op. cit. vol. ii. pt. ii. p. 45, 
pi. lviii. fig. 3. 

Type. Detached tooth. 
Doubtfully distinct from D. compressus ; the typical teeth only 

differ from those of the latter species in the less compressed and 
more slender character of the principal cusps. 

Form, dp Loc. Coal-Measures: Ohio. 

P. 1719. Two teeth ; Linton. Egerton Coll, 

P. 3029. Another tooth ; Linton. Enniskillen Coll. 

Diplodus acinaces, Dawson. 

1860. Diplodus acinaces, J. W. Dawson, Acad. Geol., Suppl. p. 46, fig. 43. 
1878. Diplodus acinaces, J. W. Dawson, Acad. Geol., 3rd ed. p. 211, 

fig. 58. 

Type. Detached tooth. 
Teeth robust; principal cusps of the crown moderately compressed, 

without serrated edges, one much larger than the other, and only 
slightly divergent; anterior median denticle small, slender. 

Form, dp Loc. Coal-Measures : Nova Scotia. 

P. 1721. Five teeth ; Pictou, Egerton Coll. 
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Diplo&us bohemicusj Qnenstedt. 

1882. Diplodus bohemicus, F. A. Quenstedt, Handb. Palseont. 3rd edit, 
p. 277, pi. xxi. figs. 35-37. 

Type. Detached tooth. 

Adult teeth equalling those of D. latus in size, and apparently 

only differing in the somewhat greater length and slenderness of the 

anterior median denticle. 

Form, Log. Lower Permian (Gaskohle): Bohemia. 

47484. Two large teeth, almost perfect; Kounova, near Rakonitz. 

Purchased, 1876. 

P. 3032. Similar tooth ; Kounova. Enniskillen Coll. 

47486. Two small teeth, probably of this species ; Nyran, near 

Pilsen. Purchased, 1876. 

The following species have also been founded upon detached 

teeth, but there are no examples in the Collection :— 

V 

V 

Diplodus bicornis : Thrinacodus bicornis, J. S. Newberry, Ann. 

Rep. Geol. Surv. Indiana, 1879, p. 344.—St. Louis Lime¬ 

stone ; Indiana. 

Diplodus duplicatus, Newberry & Worthen, Pal. Illinois, vol. ii. 

(1866), p. 61, pi. iv. fig. 3; Thrinacodus duplicatus, St. 

John & Worthen, Pal. Illinois, vol. vi. (1875), p. 289. 

—Keokuk Limestone ; Illinois. 

Diplodus incurvus, Newberry & Worthen, tom. cit. p. 62, pi. iv. 

fig. 4; Thrinacodus incurvus, St. John & Worthen, tom. 

cit. p. 289.—Keokuk Limestone ; Illinois. 

Diplodus levidens: Orthacanthus levidens, A. Fritsch, Sitzungsb. 

konigl. bohra. Ges. Wiss. 1879, p. 189 (undefined).— 

Lower Permian ; Kounova, Bohemia. 

Diplodus nanus: Thrinacodus nanus, St. John & Worthen, tom. 

cit. p. 289, pi. v. figs. 1, 2.—Kinderhook Limestone ; Iowa. 

Diplodus penetrans, J. W. Dawson, Acadian Geology, Suppl. Chap¬ 

ter, 1860, p. 50, fig. 42; also op. cit. 3rd edit. (1878), 

p. 211, woodc. fig. 57.—Coal-Measures ; Nova Scotia. 

Diplodusplicatus, A. Fritsch, loc. cit. 1879, p. 189 (undefined).— 

Lower Permian ; Knezoves, Bohemia. 

Skulls of two species from the Permian of Texas, possessing 

teeth generically identical with those named Diplodus, have been 

described by Prof. E. D. Cope under the names of Didymodus 

texensis and D. platypternus. The pterygo-quadrate cartilage 

articulates with the postorbital process of the cranium, and the 
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hyomandibular is slender, as in Notidanus and the later Hybodonts. 

The cartilages are permeated throughout by centres of calcification; 

but, as already remarked by Garman \ Cope’s determination of dis¬ 

tinct tracts as corresponding to several “ elements ”1 2 must be 

regarded as very doubtful. The following is the synonymy of the 

two species :— 

Didymodus texensis, E. D. Cope, Trans. Amer. Phil. Soc. vol. xvi. 

(1887), p. 285; Didymodus, Cope, Amer. Nat. 1884, p. 412, 

and D. compressus (Newberry), Proc. Amer. Phil. Soc. 1884, 

p. 573; Diacranodus compressus, S. Garman, Bull. Mus. 

Comp. Zool. Harvard Coll. vol. xii. no. 1 (1885), p. 

Didymodus platypternus, E. D. Cope, Proc. Amer. Phil. Soc. 

1884, p. 590, and Amer. Nat. 1884, p. 412 : Diacranodus _ 

platypternus, Garman, loc. cit. p. 30. 

If truly generically distinct from Pleuracanthus, it will be pre¬ 

ferable to adopt the name Diacranodus, the term Didymodon having 

already been occupied for a mammal (Blake, Geologist, vol. vi. 

1863, p. 8). 

Teeth identical with those named Diplodus also occur in the 

Keuper of Somersetshire (Moore Collection, Bath Museum), 

Genus CHONDRENCHEZjYS, Traquair. 

[Geol. Mag. Dec. 3, vol. v. 1888, p. 103.] 

This imperfectly known and remarkable genus is provisionally 

associated with the Pleuracanthidse, on account of the striking 

resemblance of its axial skeleton to that of the Permian iishes 

described above as Pleuracanthus decheni. The body is very similar 

in form; there is the same long dorsal fin and pointed tail; the 

calcifications in the sheath of the notochord appear to agree in every 

particular ; and the cartilaginous apophyses have a similar “ beaded ” 

appearance. In Cliondrenchelys, however, there is no dorsal spine; 

the interneural supports of the dorsal fin-rays seem to be in a 

single series, instead of in two ; and no paired fins are distinguish¬ 

able in known specimens, though the well-developed character of 

the pectoral girdle is suggestive of this circumstance being due to 

accident in preservation. The snout is pointed, and Dr. Traquair 

describes a “ spicular-looking body lying longitudinally in the middle 

of the head,” which may possibly be a parasphenoid membrane- 
bone. 

1 Bull. Mus. Corap. Zool. Harvard Coll. vol. xii. no. 1, p. 29. 

2 Proc. Amer. Phil. Soc. 1884, pp. 573-577. 
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Chondrenchelys problsmatica, Traquair. 

1888. Chondrenchelys problematical, R. H. Traquair, loc. cit. 

Type. Imperfect skeleton ; Edinburgh Museum. 

Single known species. 
Form. $f Loc. Lower Carboniferous (Calciferous Sandstone) : 

Eskdale, Dumfriesshire. 

P. 4085. Skeleton, 017 m. in length, more or less perfectly 

preserved in the caudal region, and displaying the cha¬ 

racters of the type specimen. Purchased, 1883. 
/?• //. /T # 

Family CLADODONTIDzE. 

An indefinable family, apparently closely allied to the Pleura- 

canthidse. The only known example of the type genus, Cladodus, 

exhibits a pectoral fin in the form of a uniserial archipterygium— 

intermediate between the truly biserial one of Plei.iracanthus and 

the pectoral fin of modern Sharks '. The two halves of the pectoral 

arch are described as separate, but no other parts of the skeleton 

are yet known. 

Genus CL?A!BO!D'U’S$ Agassiz. 

[Poiss. Foss. vol. iii. 1843, p. 196.J 

Head broad, depressed; teeth in numerous series. Crown of 

tootb consisting of a principal cone, long, subulate, pointed and 

conical, with one or more similar, but smaller, cones on either side, 

the outer of these being generally the largest. Base expanded at 

right angles to the crown posteriorly, the front margin, bearing the 

coronal cones, being straight, the posterior semicircular. 

Gladodns mirabilis, Agassiz. 

1843. Cladodus mirabilis, L. Agassiz, Poiss. Foss. vol. iii. p. 197, 
pi. 22 b. figs. 9-13. 

1843. Cladodus miUeri, L. Agassiz, tom. cit. p. 199, pi. 22 b. figs. 22, 23. 
1855. Cladodus mirabilis, F. McCoy, Brit. Palaeoz. Foss. p. 619 (in 

part). 
1860. Cladodus mirabilis, E. d’Eichwald, Lethsea Rossica, vol. i. p. 1604. 
1862. Cladodus, Morris & Roberts, Quart. Journ. Geol. Soc. vol. xviii. 

p. 105, pi. iii. fig. 6. 
1864. Cladodus mirabilis, H. Romanowsky, Bull. Soc. Imp. Nat. 

Moscou, vol. xxxvii. no. iii. p. 166, pi. iv. fig. 31. 

R. II. Traquair, Geol. Mag. [3] vol. v. (1888), p. 8.?. J 
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1883. Cladodus mirabilis, J. W. Davis, Trans. Roy. Dublin Soc. [2] 
vol. i. p. 372, pi. xlix. figs. 1-5. 

1883. Cladodus destructor, J. W. Davis, tom. cit. p. 376, pi. xlix. 
fig. 15. 

1883. Cladodus milleri, J. W. Davis, tom. cit. p. 378, pi. xlix. fig. 16. 
1883. Cladodus mucronatus, J, W. Davis, tom. cit. p. 380, pi. xlix. 

fig. 21. 

1883. Cladodus basalts, J. W. Davis, tom. cit. p. 379, pi. xlix. fig, 18. 
1884. Cladodus mucronatus, J. W. Davis, .Quart. Journ. Geol. Soc. 

vol. xl. p. 619, pi. xxvii. fig. 10. 
1888. Cladodus mirabilis, R. EL Traquair, Geol. Mag. [3] vol. v. p. 81. 

Type. Detached teeth ; Geological Society of London. 

Teeth very robust, the crown consisting of a median principal 

cone, and two or three large lateral cones on each side. The cones 

are very slightly compressed, though with sharp lateral edges to¬ 

wards the apex, which is acute ; all are marked from the base up¬ 

wards throughout the greater portion of their length with delicate 

longitudinal striae. The summits of the cones are slightly inclined 

backwards, and those of the extreme lateral pair also outwards. 

Form. Sf Log. Lower Carboniferous Limestone: Armagh and 

"Wexford, Ireland; Somersetshire, Shropshire, and Derbyshire, 

England. Upper Carboniferous Limestone (Yoredale Rocks) : Derby¬ 

shire and Yorkshire, England. Lower Carboniferous : Government 
of Toula, Russia. ^iseeix 

P. 2925-9. Eive specimens/ figured by J. W. Davis, Trans. Roy. 

Dublin Soc. [2] vol. i. pi. xlix. figs. 1-5; Armagh and 

Tynan. Enniskillen Coll. 

P. 2938. Type specimen of C. destructor, Davis; Armagh. As 

noted by R. H. Traquair, this is almost certainly a frag¬ 

ment of a large tooth of C. mirabilis. Enniskillen Coll. 

P. 2930. Eighteen teeth ; Armagh. Eour are small, resembling 

the so-called C. basalis. Enniskillen Coll. 

P. 2937. Very large tooth, much crushed; Armagh. 

Enniskillen Coll. 

P. 1317. Two small broken teeth ; Armagh. Egerton Coll. 

P. 1318. Small abraded tooth, showing a minute cusp beyond the 

ordinarily outermost lateral cone; Hook Point, Wexford. 

Egerton Coll. 

34972. Imperfect tooth from the “ Black Rock,” Bristol, similar to 

the type specimen of C. rnilleri preserved in the Bristol 

Museum. The characters of the coronal striae appear to 

c 



18 ICHTKYOIOMI. 

vary; and teeth of this form may thus be provisionally 

placed with C. mirabilis. Purchased, 1860. 

P. 1319 a. Fragment of similar tooth, from the “ Black Rock,” 

labelled by Agassiz C. mirabilis. Egerton Coll. 

34973. An imperfect tooth, the denticles unusually numerous and 

slender; Bristol. Purchased, 1860. 

P. 2952. Base of a large and a small tooth; Bristol. 
Enniskillen Coll. 

P. 1319, P. 2919. Group of much broken small teeth in limestone, 

hearing Agassiz’s MS. label; Bristol. 
Egerton df Enniskillen Colls. 

36465. Two imperfect small teeth, one figured in Quart. Journ. 

Geol. Soc. vol. xviii. pi. iii. fig. 6; Oreton, Shropshire. 
Presented by G. E. Poberts, Esg., 1862. 

42216. Seven imperfect teeth; Oreton. Baugh Coll. 

46821. Small tooth ; Derbyshire. Gilbertson Coll. 

P. 5360. Three imperfect teeth, detached from matrix; Ticknall, S. 

Derbyshire. Wilson Coll. 

P. 4893. Four teeth; Wensleydale, Yorkshire. Horne Coll. 

49628. Abraded and broken tooth, apparently of this species; 

Richmond, Yorkshire. Purchased, 1878. 

Cladodus marginatus, Agassiz. 

1843. Cladodus marginatus, L. Agassiz, Poiss. Foss. vol. iii. p. 198, 
pi. 22 b. figs. 18-20. 

1843. Cladodus acutus, L. Agassiz, tom. cit. p. 199, pi. 22 b. fig. 21. 
1848. Cladodus loevis, F. McCoy, Ann. & Mag. Nat. Hist. [2] vol. ii. 

p. 133. 
1855. Cladodus Icevis, F. McCoy, Brit. Falseoz. Foss. p. 619, pi. 3 k. 

fig- 5- 
1855. Cladodus mirabilis, F. McCoy, op. cit. p. 619 (in part). 
1883. Cladodus marginatus, J. W. Davis, Trans. Roy. Dublin Soc. [2] 

vol. i. p. 373, pi. xlix. figs. 7-9. 
1883. Cladodus conicus, J. W. Davis, torn. cit. p. 564, pi. xlix. fig. 6. 
1883. CJadodus acutus, J. W. Davis, tom. cit. p. 377, pi. xlix. fig. 17. 

Type, Detached teeth ; Geological Society of London. 

Teeth robust, the crown consisting of a median principal cone, and 

not more than two lateral cones on each side. The cones are much 

compressed, with sharp lateral edges; except when worn, they are 

marked by few small irregular, sharp striae. The apex of the 
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principal cone is generally obliquely directed to one side, and the 

lateral cones are incompletely separated, the exterior diverging 

outwards. 

The teeth of this species are often extraordinarily worn. 

Form. Sc Loc. Lower Carboniferous Limestone : Armagh, Ireland. 

P. 2933-6. Four specimens, figured by J. W. Davis, loc. cit. pi. xlix 

figs. 6-9. Enniskillen Coll. 

P. 2937, P. 2951. Twenty more or less broken and abraded teeth. 

Enniskillen Coll. 

P. 2932. Three teeth; Tynan, Armagh. Enniskillen Coll. 

/ 38508. Small worn tooth, smooth. Purchased, 1864. 

P. 2943. Five small teeth. Enniskillen Coll. 

Clad©di3LS striatus, Agassiz. 

1843. Cladodus striatus, L. Agassiz, Poiss. Foss. vol. iii.p. 197, pi. 22 A 
figs. 14-17. 

1855. Cladodus striatus, F. McCoy, Brit. Palasoz. Foss. p. 620. 

(?) 1878. Cladodus striatus, L. G. de Koninck, Faune Calc. Carb. Belg. 
(Ann. Mus. Roy. d’Hist. Nat. Belg.) vol. ii. pt. i. p. 26, pi. iii. fig. 3. 

1883. Cladodus striatus, J. W. Davis, Trans. Roy. Dublin Soc. [2] 
vol. i. p. 375, pi. xlix. figs. 12,13. 

1883. Cladodus elongatus, J. W. Davis, tom. cit. p. 374, pi. xlix. fio-8. 
10, 11. 

1883. Cladodus curtus, J. W. Davis (non C. curtus, Davis, 1881), tom. 
cit. p. 379, pi. xlix. fig. 19. 

1883. Cladodus hornei, J. W. Davis, tom. cit. p. 380, pi. xlix. fig. 20. 

1884; Cladodus hornei, J. W. Davis, Quart. Journ. Geol. Soc. vol. xl. 
p. 619, pi. xxvii. fig. 11. 

1884. Cladodus striatus, J. W. Davis, tom. cit. p. 619. 

1888. Cladodus striatus, R. H. Traquair, Geol. Mag. [3] vol. v. p. 81. 

Type. Detached teeth ; Geological Society of London. 

Crown of teeth with long slender principal cone, and a numerous 

series of small lateral cones. The outer pair of lateral cones is 

much the largest, those placed between being very small and five or 

six in number on each side; the anterior margin of the crown is 

also covered by a narrow irregular cluster of very small projecting 

points. The crown is marked by numerous fine longitudinal strim, 

and the principal cone is compressed, with a pair of sharp lateral 
edges. 

Form, df Loc. Lower Carboniferous Limestone : Armagh, Ireland. 

Upper Carboniferous Limestone: Northumberland, Westmoreland, 

Yorkshire, Derbyshire, Shropshire, England. 

c 2 
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P. 2920-1. Two teeth, figured by J. W. Davis, Trans. Roy. 

Dublin Soc. [2] vol. i. pi. xlix. figs. 12, 13; Tynan, 

Armagh. Enniskillen Coll. 

P. 2923. Twenty-six teeth; Armagh. Enniskillen Coll. 

P. 1317, P. 1320. Portions of two small teeth, and base of 

tooth ; Armagh. Egerton Coll. 

P. 2922, P. 2944. Thirteen specimens, variously broken; Tynan, 

Armagh. Enniskillen Coll. 

P. 2942. Nine small teeth, one abnormal and double; Armagh. 

Enniskillen CoTl. 

P. 5149. Two teeth; Tynan, Armagh. Egerton Coll. 

35488-71. Four small teeth ; Richmond, Yorkshire. 

Purchased, 1860. 

38176. Tooth associated with fragment of Erismacanthus; Richmond. 

Purchased, 1862. 

P. 2924. Seven teeth, one detached from matrix ; Richmond. 

Enniskillen Coll. 

P. 4892, P. 4898. Six teeth; Yoredale Rocks, Wensleydale, York¬ 

shire. Horne Coll. 

P. 1321. Two teeth, probably from Yorkshire. Egerton Coll. 

48825-8. Portions of ten teeth; Derbyshire. Gilbertson Coll. 

P. 5361. Seven portions of teeth ; Ticknall, S. Derbyshire. 

Wilson Coll. 

P. 210. Tooth, probably of this species; Oreton, Shropshire. 

Weaver Jones Coll. 

36485. Bases of two teeth ; Oreton. 

Presented by G. E. Roberts, Esq., 1862. 

Cladodus curvus5 Davis. 

1883. Cladodus curvus, J. W. Davis, Trans. Roy. Dublin Soc. [2] vol. i. 

p. 376, pi. xlix. fig. 14. 

Type. Detached tooth; British Museum. 

Founded upon a unique tooth, with a much curved principal 

cone, and two very large lateral cones, strongly marked with 

striations. The tooth has the appearance of being malformed. 

Form. Sf Loc. Lower Carboniferous Limestone: Armagh. 

P. 2939. Type specimen. Enniskillen Coll. 
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Cladodus grandis, Newbe^7 & Worthen. 

1866. Cladodus qrandis, Newberry & Wortken, Pal. Illinois, vol. ii. 
p. 29, pi. i. fig. 15. 

Type. Detached tooth. 

Teeth very large and robust. Principal cone broad, moderately 

compressed, with sharp lateral edges ; outermost lateral cones large, 

slender, diverging, others relatively small, 4-7 in number on each 

side. Coronal surface marked by numerous delicate vertical striae. 

Form. Sf Log. Lower Carboniferous (Chester Limestone): Illinois, 

TJ.S.A. 

P. 2948. Two broken principal dental cones; Pope Co., Illinois. 

Enniskillen Coll. 

Cladodus robustus, Newberry & Worthen. 

1866. Cladodus robustus, Newberry & Wortken, Pal. Illinois, vol. ii. 
p. 20, pi. i. fig. 1. 

1866. Cladodus micropus, Newberry & Worthen, tom. cit, p. 21, pi. i. 
fig. 2. 

1866. Cladodus angulatus, Newberry & Worthen, tom. cit. p. 24, pi. i. 
figs. 7, 8. 

1866. Cladodus turritus, Newberry & Worthen, tom cit. p. 28. pi. i. 
fig. 14. 

Type. Detached tooth. 

Crown of tooth relatively high, base small. Principal cone elon¬ 

gate, sigmoidal, compressed, with sharp lateral edges, and delicately 

striated; lateral cones very small, not more than two on either side. 

Messrs. Newberry and Worthen have already suggested the possi¬ 

bility of the four forms of teeth, here assigned to C. robustus, per¬ 

taining to different parts of the mouth of one individual. It is 

inconvenient to separate them specifically by characters so slight as 

those referred to in the several diagnoses. 

Form, Log. Lower Carboniferous (Keokuk Limestone) : Illinois, 

U.S.A. 

P. 2950. Broken fragment of principal cone ; Warsaw, Illinois. 

Enniskillen Coll. 

P. 2946. Tooth of the form of “ C. micropus Warsaw, Illinois. 

EnniskiUen Coll. 

P. 2947. Similar, more perfect tooth ; Warsaw, Illinois. 

Enniskillen Coll. 

P. 2941. Fifteen fragmentary teeth, probably of this species : 

Warsaw, Illinois. Enniskillm Coll. 
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Cladodns spinosus, Newberry & Worthen. 

1866. Cladodns spinosus, Newberry & Worthen, Pal. Illinois, vol. ii. 
p. 22, pi. i. fig. 3. 

Type. Detached tooth. 

Principal cone of tooth long and slender, circular in section below, 

compressed near the apex, delicately striated; lateral cones 6-7 

on either side, the outer pair much the largest. Anterior base-line 

of crown beset with numerous minute pointed prominences. 

Form. Sf Loc. Lower Carboniferous (St. Louis Limestone): Mis¬ 

souri, IT.S.A. 

P. 2949. Tooth showing posterior aspect; St. Louis, Missouri. 

Enniskillen Coll. 

Cladodns springeri, St. John & Worthen. 

1875. Cladodns springeri, St. John & Worthen, Pal. Illinois, yol. vi. 
p. 259, pi. ii. figs. 1-13. 

1878. Cladodns springeri, L.G. de Koninck, Faune Calc. Carb. Belg.(Ann. 

Mus. Poy. d’Hist. Nat. Belg.) vol. ii. pt. i. p. 28, pi. iii. figs. 5-6. 

Type. Detached teeth. 

Principal cone of tooth long and slender, slightly compressed, with 

sharp lateral edges throughout its length. Lateral denticles long 

and slender, not more than four in number on each side, and 

alternating in size ; the outer pair generally the largest and di¬ 

verging. The anterior base-line of the crown is often beset with 

numerous minute pointed prominences ; the principal cone is marked 

nearly to the apex by few, irregular, delicate sharp striae, the 

lateral cones also with the bolder striae extending to the apex. 

L. G. de Koninck] has suggested that the teeth named C. alter- 

natus, C. succinctus, and C. wachsmuthi, not improbably belong to 

this species—a suggestion which the respective figures and descrip¬ 

tions appear to the present writer to render most justifiable. It is 

also not unlikely that some of the Pussian teeth referred by Traut- 

schold 1 2 to C. lamnoides truly pertain to C. springeri. The original 

of Trautschold’s fig. 3 b, pi. xxviii. loc. cit., is evidently much 

abraded, and this fact may account for some of the differences to be 

observed. 

Form. Sf Loc. Lower Carboniferous (Kinderhook Formation): Iowa, 

U.S.A. Carboniferous Limestone: Tournai, Belgium; Mjatsch- 

kowa, Russia. 

1 Op. cit. pt. i. p. 29. 

2 Nouv. Mem. Acad. St. Petersb. vol. xiii. 1874, p. 286, pi. xxiiii. figs. 3a-c. 
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5114. One nearly perfect tooth, and three less complete speci¬ 

mens, probably referable to this species; Mjatschkowa, 

Government of Moscow. Purchased, 1886. 

The following species have also been founded upon teeth, 

mostly detached and isolated; but there are no examples in the 

Collection 

Cladodus cicuminatus, J. S. Newberry, Proc. Acad. Nat. Sci. 

Philad. 1856, p. 99; also Rep. Geol. Surv. Ohio, vol. ii. 

pt. ii. (1875), p, 45, pi. lviii. fig. 4.—Coal-Measures ; 

Tuscarawas Co., Ohio. 

Cladodus alternates, St. John & Worthen, Pal. Illinois, vol. vi. 

(1875), p. 265, pi. ii. figs. 14-18.—Kinderhook Lime¬ 

stone ; Iowa. 

Cladodus bellifer, St. John & Worthen, tom. cit. p. 270, pi. iv. 

fig. 10 ; L. G. de Xoninck, Faune Calc. Carbf. Belg. pt. i. 

(1878), p. 27, pi. iii. fig. 4.—Burlington Limestone; 

Iowa. L. Carboniferous Limestone (Bed 1 e); Tournai, 

Belgium. 

Cladodus carinatus, St. John & Worthen, tom. cit. p. 279, pi. iv. 

figs. 6, 7.—Coal-Measures ; Illinois, Iowa. 

Cladodus concinnus, J. S. Newberry, Rep. Geol. Surv. Ohio, 

vol. ii. pt. ii. (1875), p. 48, pi. lviii. fig. 8.—Huron Shale; 

Lorain Co., Ohio. /"ts\ ~ %9iU. ^<7 

Cladodus conicus, L. Agassiz, Poiss. Foss. vol. iii. (1843), p. 199, 

pi. 22 b. fig. 24; J. W. Davis, Trans. Roy. Dublin Soc. 

[2] vol. i. (1883), p. 378.—Lower Carboniferous Lime¬ 

stone ; Bristol. 

Cladodus costatus, Newberry & Worthen, Pal. Illinois, vol. ii. 

(1866), p. 27, pi. i. fig. 13.—Chester Limestone; Illinois. 

Cladodus deflexus, Newberry & Worthen, op. cit. vol. iv. (1870), 

p. 355, pi. iii. fig. 3.—Burlington Limestone; Illinois. 

Cladodus divaricatus, H. Trautschold, Nouv. Mem. Soc. Imp. 

Nat. Moscou, vol. xiii. (1874), p. 267, pi. xxvi. fig. 4.— 

L. Carboniferous Limestone; Govt, of Toula, Russia. 

Cladodus divergens, H. Trautschold, loc. cit. vol. xiv. (1879), p. 51, 

pi. vi. fig. 11.—L. Carboniferous Limestone ; Mjatsch¬ 

kowa, Moscow. 

Cladodus eccentricus, St. John & Worthen, tom. cit. p. 272, pi. iv. 

fig. 4.—St. Louis Limestone ; Illinois, Missouri. 

Cladodus elegans, Newberry & Worthen, op. cit. vol. iv. (1870), 

p. 354, pi. iv. fig. 9.—St. Louis Limestone; Missouri. 
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CJadodus euglypheus, St. John & Worthen, tom. tit. p. 274, pi. iv. 

figs. 1-3.—St. Louis Limestone ; Illinois, Iowa, Missouri. 

Cladodus exiguus, St. John & Worthen, tom. cit. p. 261, pi. iii. 

figs. 13-15.— Kinderhook Limestone; Iowa. 

Cladodus exilis, St. John & Worthen, tom. cit. p. 258, pi. i. 

figs. 1-6.—Kinderhook Limestone ; Iowa. 

Cladodus ferox, Newberry & Worthen, op. cit. vol. ii. (1866), 

p. 26, pi. i. fig. 11.—St. Louis Limestone; Missouri. 

Cladodus fulleri, St. John & Worthen, tom. cit. p. 276, pi. iv. 

fig. 9.—Coal-Measures ; Illinois, Iowa. 

Cladodus gomphoides, St. John & Worthen, tom. cit. p. 269, pi. iy. 

figs. 12-16.—Upper Burlington Limestone ; Iowa. 

Cladodus gracilis, Newberry & Worthen, op. cit. vol. ii. p. 30, 

pi. i. fig. 17.—Coal-Measures ; Indiana. 

(This species is considered as young of C. lamnoides by 

H. Trautschold, Nouv. Mem. Soc. Imp. Nat. Moscou, 

vol. siii. p. 287.) 

Cladodus hertzeri, J. S. Newberry, Rep. Ohio, vol. ii. pt. ii. 

(18/5), p. 46, pi. lyiii. fig. 5.-—Limestone below Berea 

Grit; Ohio. 

Cladodus Mbberti, L. Agassiz, tom. cit. p. 200, pi. 22 b. fig. 26.— 

Caleiferous Sandstone ; Burdiehouse, near Edinburgh. 

Cladodus intercostatus, St. John & Worthen, tom. cit. p. 267, pi. iv. 

fig. 11.—Burlington Limestone; Illinois, Iowa. 

Cladodus ischypus, Newberry & Worthen, op. cit. vol. iy. p. 354, 

pi. iv. fig. 6.—St. Louis Limestone; Missouri. 

Cladodus Iceolculc, St. John & Worthen, tom. cit. p. 268.—Keokuk 

Limestone; Illinois, Iowa. 

Cladodus lamnoicles, Newberry & Worthen, op. cit. vol. ii. p. 30, 

pi. i. fig. 16.—Keokuk Limestone ; Illinois. 

Cladodus magnijicus, Tuomey ; Newberry & Worthen, op. cit. 

vol. ii. p. 24, pi. i. fig. 6.—Lower Carboniferous ; Alabama. 

Cladodus obtusus, H. Trautschold, Nouv. Mem. Soc. Imp. Nat. 

Moscou, vol. xiii. (1874), p. 266, pi. xxvi. fig. 2.-—L. 

Carboniferous (U. Devonian) ; Govt, of Toula, Russia. 

Cladodus occidentalis, J. Leidy, Proc. Acad. Nat. Sci, Philad. 

18^9, p. 3; Ext. Yert. West. Territ. (U.S. Geol. Surv. 

18/3), p. 311, pi. xvii. figs. 4—6: C. mouftifer, New¬ 

berry & Worthen, op. cit. vol. ii. p. 22, pi. i. fig. 5 ; 0. 

St. John, Proc. Amer. Phil. Soc. vol. xi. (1870), p. 431; 

also in Hayden s Pinal Rep. U.S. Geol. Surv. Nebraska, 

1872, p. 239, pi. iii. fig. 6, pi. vi. fig. 13,—U. Coal- 

Measures ; Kansas, Nebraska, Illinois. . 
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Cladoclus pandatus, St. John & Worthen, tom. cit. p. 278, pi. iv. 

fig. 8.—Coal-Measures; Illinois. 

Gladodus parvulus, J. S. Newberry, Rep. Ohio, vol. ii. pt. ii. 

(1875), p. 48, pi. lyiii. fig. 9.—Eish-bed in Yalley of y. 

Black River, Ohio. cCCdh, 9?. 9-/.J 

Cladodus parvus, L. Agassiz, tom. cit. p. 200, pi. 22 o. figs. 26, 

27.—Calciferous Sandstone; Burdiehouse, near Edinburgh. 

Cladodus pcittersoni, J. S. Newberry, Rep. Ohio, vol. ii. pt. ii. 

(1875), p. 47, pi. lviii. fig. 6.—Waverly Group; Ohio. 

[A jaw with the nearly complete dentition is noticed, but 

not figured or fully described. The teeth are said to 

vary little except in size, and the total number in one 

mouth is probably 300-400.] 

Cladodus politics, Newberry & 'VVorthen, op. cit. vol. ii. (1866), 

p. 27, pi. i. fig. 12.—Chester Limestone; Illinois. 

Cladodus prcmuntius, St. John & Worthen, tom. cit. p. 270, pi. iv. 

* fig. 17.—Upper Burlington Limestone ; Iowa. 

Cladodus primigenius, H. Trautschold, Nouv. Mem. Soc. Imp. 

Nat. Moscou, vol, xiii. (1874), p. 266, pi. xxvi. fig. 3.— 

Lower Carboniferous (U. Devonian); Govt, of Toula, 

Russia. 

Cladodus raricostatus, St. John & Worthen, tom. cit. p. 271, pi. iv. 

fig. 18.—Keokuk Limestone ; Iowa. 

Cladodus romingeri, J. S. Newberry, Rep. Ohio, vol. ii. pt. ii. 

(1875), p. 49.—Waverly Group ; Michigan. . 9u^,. 9/. 9/9f 

Cladodus simplex, L. Agassiz, Poiss. Loss. Y. Gres Rouge, 1844, 

p. 124, pi. 33. figs. 29-31: Hyboclus longiconus, E. d’Eich- 

wald, Bull. Soc. Imp. Nat. Moscou, vol. xix. 1846, no. iv, 

p. 293, pi. x. fig. 14: Homacanthus triangularis, E. 

d’Eichwald, Leth. Ross. vol. i. (1860), p. 1601 : Cladodus 

simplex, Semenov and Moller, Bull. Acad. St. Petersb. 

vol. vii. (1864), p. 235, pi. i. fig. 12; H. Trautschold, 

Nouv. Mem. Soc. Imp. Nat. Moscou, vol. xiii. (1874), 

p. 265, pi. xxvi. fig. 1.—Devonian; near St. Petersburg. 

Cladodus stenopus, Newberry & Worthen, op. cit. vol. ii. p. 23, 

pi. i. fig. 4.—St. Louis Limestone; Illinois. 

Cladodus subulatus, J. S. Newberry, Rep. Ohio, vol. ii. pt. ii, 

(1875), p. 47, pi. lviii. fig. 7.—Shale over Berea Grit; 

Ohio. 

Cladodus succinctus, St. John & Worthen, tom. cit. p. 265, pi. iii. 

figs. 8-12.—Kinderhook Limestone ; Iowa. 

Cladodus van-hornei, St. John & Worthen, tom. cit. p. 273, pi. iv. 

fig. 5.—St. Louis Limestone ; Illinois, 
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Claclodus vachsmuthi, St. John & Worthen, tom. cit. p. 263, 
pL iii. figs. 1-7.—Kinderhook Limestone ; Iowa. 

Claclodus zygopus, Newberry & Worthen, op. cit. vol. ii. (1866), 
p. 25, pi. i. figs. 9, 10.—Chester Limestone ; Illinois. 

A portion of the skeleton, with the teeth, of a species allied to 
C. mirabilis, from the Carboniferous Limestone of East Kilbride, 
Lanarkshire, has been briefly noticed by R. H. Traquair (Geol. 
Mag. 1888, p. 82), and will be described in the Trans. Geol. Soc. 
Glasgow. 

A fragmentary fossil, apparently the base of a cephalic spine of 
Ho 00TV pe Hyboclus, from the Rhastic Bone-bed of Aust near Bristol, has been 

b described under the name of Claclodus curtus, J. W. Davis, Quart. 
Journ. Geol. Soc. vol. xxxvii. (1881), p. 424, pi. xxii. fig. 9. 

Genus JDIOEI^TH©lDU’S? Traquair. 

[Geol. Mag. dec. 3, vol. v. 1888, p. 86.] 

Teeth of the same type as those of Claclodus, but having the 
crown unsymmetrical, consisting of one large cone, with a smaller 
cone on one side only—the latter rarely abseut. 

Dicentrodus bicnspldatns, Traquair. 

1881. Cladodus bicusjridatus, R. H. Traquair, Geol. Mag. [2] vol. viii. 
p. 35. 

1888. Dicentrodus bicuspidatus, R. H. Traquair, loc. cit. [3] vol. v. 
p. 86. 

Type. Detached teeth : Edinburgh Museum. 
Lsual length of tooth from ^ to ^ inch. Base narrow, slightlv 

reniform, gently convex behind, and slightly notched in front at the 
base of the principal cone. Principal cone varying much in slender¬ 
ness, smooth, acutely pointed, sharply carinated on both sides from 
its origin, more or less flexed backwards, and sometimes also 
inclined to one side. 

Form, df Loc. Middle Carboniferous Limestone (Blackband Iron¬ 
stone) : Borough Lee, near Edinburgh. 

P. 2295. Large tooth, one cone being broken away and shown in 
impression (PI. YI. fig. 7). 

Presented by Mrs. Burton, 1882. 

P. 4496. Seven small teeth, two shown in PI. YI. figs. 8, 9. 
Presented by Dr. R. II. Traquair, 1884. 
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Genus PMCCHODUSj St, John & Worthen. 

[Pal. Illinois, vol. vi. 1875, p. 251.] 

Syn. Bathy cheilodus, St. John & Worthen, Pal. Illinois, vol. vi. 1875, 
p. 252. 

Teeth very similar to those of Cladodus, but having the outer 

lateral cones as large as, or larger than, the median cone. Inter¬ 

mediate cones, one, two, or three in number, very small. 

Phoebodus soyohice, St. John & Worthen, tom. cit. p. 251, pi. i. 

fig. 14.—Middle Devonian ; Iowa. 

Phoebodus macisaacsii: Bathycheilodus mcisciacsii, St. John & 

Worthen, tom. cit. p. 252, pi. i. figs. 12, 13,—Middle 

Devonian; Iowa. Cl 

Phoebodus spring eri 1 : Pristicladodus sjjringeri, St. John & Wor- 

then, tom. cit. p. 255, pi, i. figs. 7-11.—Kinderhook 

Limestone; Iowa. 

Genus XjAMBDODTJS? St. John & Worthen. 

[Pal. Illinois, vol. vi. 1875, p. 280.] 

Teeth small, similar to those of Cladodus, but destitute of lateral 

cones. 

Lambclodus calceolus, St. John & Worthen, tom. cit. p, 281, pi. v, 

fig. 5.—Burlington Limestone; Iowa, Illinois. 

Lambclodus costatus, St. John & Worthen, tom. cit. p. 280, pi. v. 

fig. 3.—Burlington and Keokuk Limestones; Iowa, Illinois, 

Missouri. 

Lambdoclus hamulus, St. John & Worthen, tom. cit. p. 283, pi. v. 

fig. 26.—Chester Limestone ; Illinois. 

Lambdoclus reflexus, St. John & Worthen, tom. cit. p. 284, pi. v. 

fig. 25.—Chester Limestone ; Illinois. 

Lambdodus robustus, St. John & Worthen, tom. cit. p. 282, pi. v. 

fig. 6.— Keokuk Limestone; Iowa, Illinois, Missouri. 

Lambdodus transversus, St. John & Worthen, tom. cit. p. 282, 

pi. v. fig. 4. — St. Louis Limestone; Illinois. 

1 S. Garman (Bull. Mus. Comp. Zool. Harvard Coll. yoI. xii. no. 1, 1885, 

p. 6) proposes the generic name of Pternodus for this species. This, however, 

seems unnecessary, and the term has already been occupied by K. Owen (Trans. 

Odontol. Soc. 1867) for a supposed Carboniferous genus. 
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Genus PICRENODUSj Romanowskyh 

[Bull. Soc. Imp. Nat. Moscou, vol. xxvi. no. 1, 1853, p. 407.] 

Syn. Carcharopsis, L. Agassiz, Poiss. Foss. vol. iii. 1843, p. 813 (unde¬ 
fined) ; J. W. Davis, Trans. Roy. Dublin Soc. [2] vol. i. 1883, 
p. 381. 

Pristicladodus, F. McCoy, Brit. Palaeoz. Foss. 1855, p. 642. 

Crown of tooth relatively large, thick, and conical, but much 

compressed, with the two cutting-edges coarsely denticulated : 

lateral cones absent, or not more than two on each side. Base 

expanded at right angles to the crown posteriorly, thick, subsemi¬ 

circular in shape. 

Both the specimens to which Agassiz gave the name of Carcha- 

ropsis being contained in the Enniskillen Collection and mentioned 

below, it can be determined definitely that they are generically 

identical with the teeth described by Romanowsky as Dicrenodus 

and by McCoy as Pristicladodus. The present writer has seen no 

evidence of the difference in the form of the root remarked upon 

by J. W. Davis, loc. cit. 

Dicrenodus dentate (McCoy). 

1843. Carcharopsis prototype, L. Agassiz, Poiss. Foss. vol. iii. p. 313 
(name only). 

1855. Pristicladodus dentatus, F. McCoy, Brit. Palaeoz. Foss. p. 642, 
^ pi. 3 Gr. fig. 2. 

1883. Pristicladodus dentatus, J. W. Davis, Trans. Roy. Dublin Soc. 
[2] vol. i. p. 384, pi. xlix. fig. 22. 

1883. Carcharopsis colei, J. W. Davis, Trans. Roy. Dublin Soc. [2] 
vol. i. p. 383, pi. xlix. fig. 26. 

1884. Pristicladodus dentatus, J. W. Davis, Quart. Journ. Geol. Soc. 
vol. xl. p. 620, pi. xxvii. fig. 4. 

1888. Pristicladodus dentatus, R. H. Traquair, Geol. Mag. [3J vol. v. 
p. 103. 

Type. Detached tooth. 

Denticulations of coronal margin large, well-defined, abruptly 

truncated ; no lateral cones. 

Form. Sj' Log. Lower Carboniferous Limestone : Armagh, Ireland.* 

Upper Carboniferous Limestone : Ayrshire, Scotland; Yorkshire, 

Derbyshire, England. 

L46044. Imperfect tooth ; Beith, Ayrshire. 

Presented by Robert Craig, Esq., 1874. 

The identity of this genus with Chilodus, Giebel (Fauna Torw. vol. i. 1847, 
p. 352), asserted by (Rebel and Heintz (Zeitschr. gesammt. Raturw. 1854, p. 77), 
must be regarded as very doubtful. 

/AA 'e ,/»2-43. 



X)i CCG fiocJu-6 cjt/*. ($$ )■ ©—wo* CZ i'|>^ 

<r jaJo H> ^ ^Jbufhicjk. J! oec. i/o-£ k, p.qy * 

C. rCc* Ae^^) Ky*~ 
" ~~ "Q - % //+(lc) 



C/L/xW ^rt:(yU^' CZ (Zc? <S’6'V"'-> <&r*. ft- S’. 
(9yU<^. nr<r^. 7/ifr$tf). /?■ /d. 

^&/(rS &/&.€. X& j y6 &$/ A & f" • cf3,'7^ /er/ A-*^*5 /-*$£ 

y. f. /Va^ZTTf'wte? /* ^4- ^ 
j4 <-^ J%*^ / ^f***^*1* « « A .$// /Y? 

T fr%AA+-fi& /f±3 yj1 ’7«./wi* £k*.i>)% Qjo^t %q %6t»' 

* 



CLAD0D0NTIDJ3. 29 

P. 5445. Impression of portion of dental crown, referred by Agassiz, 

loc. cit., to Carcharopsis prototypus; Pateley Bridge, York- 

ghPre. Enniskillen Coll. 

P. 2267. Portion of tooth and impression ; Yorkshire. Egerton Coll. 

P. 4886. Two teeth : Yoredale Bocks, Wensleydale, Yorkshire. 

Horne Coll. 

46822. Broken tooth ; Derbyshire. Gilbertson Coll. 

. 5446. Type specimen of 

Traquair as the 

Armagh. 

Carcharopsis colei, Davis, regarded by 

abraded crown of a similar tooth; 

Enniskillen Coll. 

V 

f 

The following species have also been founded upon detached teeth ; 

but there are no examples in the Collection :— 

Dicrenodus goughi: Pristicladoclus goughi, P. HcCov, Brit. Pabeoz. 

Poss. 1855, p. 643, pi. 3x. fig. 11.—Carboniferous Lime¬ 

stone ; Kettlewell, near Kendal. 

Dicrenodus jerofeyewi : Pristicladodus jerof'eyeiui, H. Bomanowsky, 

Bull. Soc. Imp. Hat. Moscou, vol. xxxvii. (1864), pt. iii. 

p. 165, pi. iv. fig. 30.—Carboniferous Limestone ; Govern¬ 

ment of Toula, Prussia. 

Dicrenodus okensis,H. Bomanowsky, Bull. Soc. Imp. Hat. Hoscou, 

vol. xxvi. no. 1 (1853), p. 407, pi. viii. ; ibid. vol. xxx. 

no. 1 (1857), p. 290.—^rl^oniferou^^Ljm^tone; JToverjL-^ 

ment of Toula, Bussia. U h . / 6> } ^ w ^ 
Dicrenodus vortheni : Carcharopsis wortlieniPl. b. Hewberry,'Pal. 

Illinois, vol. ii. (1866), p. 69, pi. iv. fig. 14.—Lower Car¬ 

boniferous ; Huntsville, Alabama. 

Genus HYBOOL1ADODUS5 St. John & Worthen. 

[Pal. Illinois, vol. vi. 1875, p. 284.] 

Teeth scarcely distinguishable from those of Pristicladodus, but 

destitute of crenulations upon the edge of the crown. Ho lateral 

cones. 

Hybocladodus compressus, St. John & Worthen, tom. cit. p. 287, 

pi. v. fig. 8.—Helodus compressus, Hewberry & Worthen, 

Pal. Illinois, vol. ii. 1866, p. 78, pi. v. fig. 1. Upper 

Burlington Limestone; Iowa. 

Hybocladodus intermedins, St. John & Y orthen, tom. cit. p. 287, 

1)1. v. fig. 11.—Keokuk Limestone; Iowa, Illinois. 

Hybocladodus nitidus, St. John & Worthen, tom. cit. p. 288, pi. v. 

fig. 7.—Chester Limestone ; Illinois. 
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ITt/bocladodus pit cat dis, St. John & AVorthen, tom. cit. p. 286, 

pi. v. fig. 9.—Upper Burlington Limestone : Iowa. 

Hifbodadodus tenmcostafus, St. John & Worthen, tom. cit. p. 286, 

pi. v. tig. 10.—Keokuk Limestone; Iowa, Illinois. 

£.U<T Jlwt-sjh-n-i* « 

'r Order II. SELACHII. 

^ fiJLj' ®n^oskeletal cartilage, as a rule, only superficially calcified. 

* r ///V ^otoc^or^ (except in a few early types) always more or less con- 

r strieted in the adult. Neural and haemal arches and spines stout, 

/ with intercalary cartilages in the more specialized forms. Pectoral 

'Zi / j-'6G &is \jjfhout segmented axis. Axial cartilages of the hind limb 

rT“/ d into a clasper in the male. 

fa****} J kb-v 

p \Z*~ Suborder I, TECTOSPONDYLL 

\ Vertebrae, when fully developed, having the concentric calcified 

laminae predominating over the radiating laminae (tectospondylic 

Vi* 

^ -^asse)* Specialization resulting in a depression of the body, and 

an enlargement of the pectoral tins ; spiracles, of large size, retained 

in the most specialized forms. Anal tin absent. 

Family SPINACID2E. 

Body round or trihedral, and very slightly depressed. Month 

gently arched; snout obtuse. Pectoral fins not notched at their 

origin and not produced forward : gill-slits small, lateral, often in 

the line of the pectorals, often halt below. Spiracles large, behind 
the eye. 

Genus CENTRINA, Cuvier. 

[Kegne Animal, vol. ii. 1817, p. 130.] 

Syn, Oxi/notus, Kafinesque Sehmalz, Ind. Ittiologia Siciliana, 1S10, 
p. 60 ^incomplete definition). 

Powerful dorsal fin-spines present. Trunk rather elevated, trihe¬ 

dral, with a fold of skin extending along each side of the ventral 

surface. Teeth of the lower jaw erect, triangular, finely serrated : 

those of the upper slender, conical, forming a group in front of 
the jaw. 

The following extinct species is founded upon detached teeth from 

the Pliocene of Orciano, Tuscany, described as scarcely distinguish¬ 

able from those of the living 0. set 1 vicini of the Mediterranean. The 

figures show them to be remarkably similar to the lower teeth of 
Scumnus. 
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Centrina bassanii, R. Lawley, Huovi Studi sopra ai Pesci fossili 

etc. 1876, p. 39, ph i. fig. 1^/ 

Detached teeth from the Miocene of Castries, Herault, France, 

have also been referred to Centrina by P. Gervais, Zool. & Pah Gen. 

(1867-69) p. 238, pi. xlvii. fig. 5. „ _ c 

(96/ >>*> Aeff.tp fa 

Genus- ACANTHIAS, Risro. 5 C$VPiLvS,L<l 

[Hist. nat. prod. Europe merid. vol. iii. 1826, p. 131.] 

Syn. Centrophoroides, J. W. Davis, Trans. Roy. Dublin Soc. [2] vol. iii. 
1887, p. 478. 

Dorsal fin-spines present. Teeth rather small, triangular, com¬ 

pressed, with the apex much turned aside, one margin of the crown 

forming the functional cutting-edge ; similar in both jaws. 

Acanthias latidens (Davis). 

1887. Centrophoroides latidens, J. W. Davis, Trans. Roy. Dublin Soc. 

[2] vol. iii. p. 478, pi. xv. fig. 2. 

Type. Anterior portion of fish ; British Museum. 

The only known examples of this species being very imperfect, it 

cannot be satisfactorily defined. Ho character is shown by which 

it can be separated from Acanthias. It has the form and propor¬ 

tions generally characterizing this genus: the upper teeth exhibit 

the same obliquity of the crown as the lower, only differing in their 

smaller size. The shagreen granules are similar to those of such 

recent species as A. blainvillei. 

Form. Sf Loc. Upper Cretaceous (Turonian) : Sahel Alma, Mount 

Lebanon, Syria. 

P. 4021. Type specimen. Purchased, 1883. 

P. 49467, 49470. Two fragments, showing shagreen, dorsal spines, 

and vertebrae. Purchased, 1878. 

Tc this genus the following detached teeth have also been pro¬ 

visionally referred. They cannot be distinguished from the lower 

teeth of Centrophorus, but not being accompanied by any teeth 

similar to those of the upper jaw of the last-named genus, the 

present determination is perhaps correct. 

Acanthias radicans, J. Probst, Wiirtt. Jahresh. vol. xxxv. (1879), 

p. 173, pi. iii. figs. 31, 32.—Molasse; Baltringen, Wiir- 

temberg. o Azt-l/O/z : (Fan Am. . j 

/??sy?- /A?W, 3£~,pJ- j 
C./. £ 

/pi ? ~ ' 
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//. If- ^ Ci“Z') ^(f <T0 

Acanthias serratus, J. Probst, Zom. c^. p< 174, pi. iii. fig. 33.— 

Molasse ; Schemmerberg and Altheim, Wiirtemberg. 

A tooth of the living Acanthias vulgaris, Risso, is recorded from 

the Wey bourn Crag of East Runton, Norfolk, by E. T. Newton, 

Vertebrata of the Eorest-bed Series (Mem. Geol. Surv. 1882), p. 131, 

pi. xix. fig. 8. 

Genus OEMTROPHORUS5 Miiller & Henle. 

[S}Tst. Beschreib. Plagiostom. 1841, p. 88.] 

Dorsal fin-spines present. Lower teeth as in Acanthias; upper 

teeth erect, triangular, or narrow lanceolate, with a single cusp. 

Cenf^ophorms primsevus (Pictet). 

1850. Spinax primcevus, F. J. Pictet, Poiss. Foss. Mt. Liban, p. 53, pi. x. 

figs. 1-3. 

1884. Centrophorus, C. Hasse, Palseontographica, vol. xxxi. p. 3, pi. i. 
fig. 1. 

1887. Spinax primcevus, J. W. Davis, Trans. Roy. Dublin Soc. [2] 
vol. iii. p. 477, pi. xvi. fig. 2. 

Type. Portions of fishes ; Geneva Museum. 

„ f^£**#Snout gently rounded, the length of the prseoral portion being 

about equal to the maximum width of the head. Dorsal spines 

projecting beyond the skin. The length of the base of the first 

dorsal (without the spine) equals about one third the distance 

between the two fins; distal extremity of pelvic fins in advance of 

a point opposite the second dorsal. Shagreen-scales with three or 

four keels. 

The teeth of the upper jaw being still unknown, the reference of 

this species to Centrophorus cannot be regarded as quite certain; it 

is not referable to Spinax, but may be an Acanthias. 

Form. &f Loc. Upper Cretaceous (Turonian): Sahel Alma, Mount 

Lebanon, Syria. 

?■ 

P. 4779. Specimen figured by J. W. Davis, loc. cit. 

Purchased, 1884. 

49488-9. Less complete head and portion of the trunk, showing 

impressions of the two dorsal fin-spines; also a smaller 

specimen exhibiting the lower teeth, a pectoral fin, and 

the two imperfect dorsal fin-spines. Purchased, 1878. 

P. 4858. Crushed bent specimen, displaying well the lower aspect 

of the head and pectoral fius. Purchased, 1885. 
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Genus SPINAX, Cuvier. 

[Regne Animal, vol. ii. 1817, p. 129.] 

Syn. Acantliidium, R. T. Lowe, Ann. & Mag. N. H. vol. iv. (1840), p. 422. 

Dorsal fin-spines present. Lower teeth broad and compressed, 

the apex of the crown greatly turned aside; upper teeth slender, 

erect, each with a long pointed principal cusp, and one or two small 

denticles on either side. 

Spinax bonapartei, R. Lawley, Yuovi Studi etc. 1876, p. 39 (name 

only).—Pliocene; Orciano and Yolterra, Tuscany. 

Genus SCYMNUS, Cuvier. /•*>- 

[Regne Animal, vol. ii. 1817, p. 130.] 

Dorsal fin-spines absent. Upper teeth small, pointed; lower teeth 

much larger, broad and compressed, triangular, erect in the adult, 

hut somewhat oblique in the young. 

Scymims majori, Lawley. 

1876. Scymnus majori, R. Lawley, Nuovi Studi sopra ai Pesci fossili 

etc. p. 38, pi. i. fig. 17. 

Type. Detached teeth. 

An imperfectly defined species, founded upon lower teeth with 

serrated edges, very similar to those of the living S. lichia. 

Form. S)' Log. Pliocene: Tuscany, Italy. 

47029. Three teeth ; Orciano. Purchased, 1875. 

The following species have also been founded upon detached teeth 

but there are no examples in the Collection:— 

Scymnus triangulus, J. Probst, Wiirtt. Jahresh. vol. xxxv. (1879), 

p. 175, pi. iii. figs. 35, 36.—Molasse; "Wiirtemberg. 

Scymnus trituratus, J. Probst, tom. cit. p. 176 ; also P. Yoetling, 

Sitzb. Ges. naturf. Pr. Berlin, 1886, p. 17: Corax tritu¬ 

ratus, T. C. Winkler, Archiv. Mus. Teyler, vol. iv. (1874), 

fasc. i. p. 27, pi. ii. fig. 13.—Bruxellian; Woiuwe St. 

Lambert, near Brussels. 

Scymnus acutus, J. W. Davis, Geol. Mag. [3] vol. v. (1888), p. 315; 

“ Young Carcharodon angustidens,” J. "W. Davis, Trans. 

Roy. Dubl. Soc. [2] vol. iv. (1888), p. 11, pi. vi. fig. 22.— 

r°c-o - Miocene; Yew Zealand. 

/ - - ' D 
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Genus ECHINORHINUS, Blainville. 

[Faune frangaise—Poissons, 1828, p. 66.] 

Syn. Goniodus, L. Agassiz, Poiss. Foss. yoI. iii. 1838, p. 94^ 
/*s Jj ^rS. I» 7 f'S - 

Dorsal fins very small, without spine, the first opposite to the 

pelvics. Teeth equal in both jaws, very oblique, the point being 

turned outwards, and haying one, two, or three strong horizontally 

directed denticulations on each side. Skin with scattered large 

round tubercles. 

An extinct species (F. richiardii) is founded by It. Lawley (op. 

tit. 1876, p. 41, pi. i. fig. 8, pi. ii. fig. 6) upon teeth and dermal 

tubercles from the Pliocene of Orciano and Yolterra, Tuscany. 

An indeterminable fragment of a fish apparently referable to the 

Spinacidae, from the Upper Cretaceous of Pietraroja, Naples, has 

been described under the name of Centropterus lividus by 0. G. 

Cdh- Gosta, Paleont. Segno Napoli, pt. iii. (1857-63), p. 123, pi. xii. 

p^t****' irt'fig. 13. The unsatisfactory nature of the specimen has already 

been commented upon by F. Bassani, Denkschr. math.-naturw. Cl. 

kais. Akad. Wiss. Wien, vol. xly. (1882), pt. ii. p. 37. 

Family PETALODONTIDAE. 

Body moderately depressed; pectoral fins large, continued for¬ 

wards towards the head. Teeth compressed antero-posteriorly, with 

root often relatively large; crown more or less bent backwards, 

either with a sharp cutting-edge, or yery obtuse. When arranged 

in the mouth the teeth form a close pavement. 

The genus Janassa affords the most complete insight into the 

characters of this family, the other genera, associated with it on 

account of the form of their teeth, being only known by'-these 

detached fragmentary fossils. 

Genus Munster. 

[Beitr. Petrefakt. Heft i. 1832, p. 67.] 

Syn. Dictea, G. Miinster, Beitr. Petrefakt. iii. 1840, p. 124. 

Dyzenos, G. Miinster, Beitr. Petrefakt. vi. 1843, p. 50. 

Climaxodus. F. McCoy, Ann. & Mag. Nat. Hist. [2] vol. ii. 1848, 
p. 128. 

Deltodns, J. S. Newberry & A. H. Worthen, Pal. Illinois, vol. iv. 
1870, p. 362. 

1 Tanaodus, O. St. John & A. PI. Worthen, Pal. Illinois, vol. vi. 
1875, p. 367. 

Striyuina, E. D. Cope, Froc. Amer. Phil. Soc. vol. xvii. 1878, p. 52. 
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Teeth having the crown so much reflexed and thickened, that the 

complete dentition forms an exclusively tritoral surface. There are 

three principal rows of teeth, diminishing greatly in size towards 

the front of the mouth ; and one or two smaller rows occur on each 

side, having the summit of the crown less bent and thickened than 

the others. The body is covered with fine, smooth shagreen granules, 

largest apparently on the inferior aspect of the head. 

As recognized by K. A. von Zittel1, the interpretation of the 

arrangement of the dentition of Janassct proposed by Hancock and 

Howse2 is undoubtedly erroneous. 

Janassa bitrnninosa (Schlotheim). 

1762. Figure in Dresdinisches Magazin, vol. ii. pt. 4 (FT. B. Geinitz). 

1820. Trilobites bituminosus, E. Schlotheim, Petrefaktenk. p. 39. 

1823. Trilobites bituminosus, E. Schlotheim, Nachtrag Petref. pt. ii. 

pp. 39, 87, pi. 22. fig. 9. 

1832. Janassa angulata, Gf. Munster, Beitr. Petrefakt. i. p. 67, pi. iv. 

figs. 1, 2. 

1832. Janassa humboldi, G. Miinster, op. cit. i. p. 122, pi. xiv. fig. 4. 

1832. Janassa bituminosa, G. Miinster, op. cit. i. p. 122. 

1839. Acroclus larva, L. Agassiz, Poiss. Foss. vol. iii. p. 147, pi. 22. 

- figs. 23-25. 

1839. Janassa angulata, G. A. Kurtze, Dissert. Petrefakt, Mansfeld, 

' p. 20. 

1839. Janassa Jiumboldti, G. A. Kurtze, op. cit. p. 20. 

1840. Janassa angulata, G. Miinster, op. cit. iii. p. 122, pis. iii. & iv. 

fig. 5 a. 

1840. JDictea striata, G. Miinster, op. cit. iii. p. 124, pis. iii. & iv. figs. 1-4, 

pi. viii. figs. 3, 4, 6-10. 

1840. Janassa angulata, F. Germar, Verstein. Mansfeld Kupferschief. 

p. 26, fig. 15. 

1842. Janassa clictea, G. Miinster, op. cit. v. p. 38, pi. xv. figs. 10-16. 

1843. JDictea striata—Act'odus larva, L. Agassiz, op. cit. vol. iii. p. 376. 

1843. Bgzenos latipinnatus, G. Miinster, op. cit. vi. p. 50, pi. i. fig. 2. 

1851-6. Janassa angidata, F. Boemer, Bronn’s Letn. geogn. 3rd edit. 

vol. i. p. 717, pi. ix4. fig. 13. 

1851-6. JDictea striata, F. Boemer, tom. cit. p. 718. 

1861. Janassa bituminosa, H. B. Geinitz, Dyas, p. 24, pi. iv. fig. 5, pi. v. 

figs. 1-4. 

1870. Janassa bituminosa, A. Hancock & B. Howse, Ann. & Mag. Nat. 

Hist. [4] vol. v. p. 47, pis. ii., iii. 

1887. Janassa bituminosa, K. A. von Zittel, Handb. Palaeont. vol. iii. 

p. 98. 

1 Handb. Palaeont. vol. iii. (1887), p. 98. 

2 Ann. & Mag. Fat. Hist. [4] vol. v. (1870), p. 47, pi. ii. 
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Type. Detached tooth. 

Crown of principal teeth very high, the lower two thirds of the 

posterior face being covered with numerous delicate transverse 

parallel rugae. 

Form. Sf Loc. Permian (Marl Slate, Kupferschiefer): Germany, 

N. England. 

P. 3034. Portion of the dentition of both jaws, naturally associated. 

The three median longitudinal series are preserved in one 

jaw, but of the opposing dentition only two transverse 

rows from the hinder part of these series and the adjoining 

outer series are preserved; Riechelsdorf, Hessen. 

Enniskillen Coll. 

P. 3035. Broken teeth, cartilage, and shagreen; Riechelsdorf. 

Enniskillen Coll. 

P. 1374. Four much broken groups of teeth, with remains of calcified 

cartilage and shagreen; Riechelsdorf. Egerton Coll. 

43424-5. Very complete, though much broken dentition, associated 

with shagreen, and preserved in counterpart; the shagreen 

granules are much larger immediately round the mouth 

than elsewhere. Also a more fragmentary specimen; 

Riechelsdorf. 

Presented by Kenneth Murchison, Esq., 1872. 

38592, 41084. Broken teeth, cartilage, and shagreen; Riechelsdorf. 

Purchased, 1864. 

P. 1375. Portions of dentition, associated with shagreen and frag¬ 

ments of calcified cartilage, in nodule; Ilmenau, Thiiringia. 

Eqerton. Coll. 
t/ 

P. 3033. Teeth described and figured by Hancock and Howse, loc. 

cit. p. 59, pi. ii. fig. 1; Midderidge, Durham. 

Enniskillen Coll. 

P.1373. Tooth; Cullercoats, Northumberland. Egerton Coll. 

Janassa imguseformis (Atthey). 

1868. Climaxodus linguceformis, T. Atthey, Ann. & Mag. Nat. Hist. [4] 

vol. ii. p. 321. (Tyneside Nat. Field-Club, Oct. 9th, 1867.) 

1868. Climaxodus ovatus, T. P. Barkas, Geol. Mag. vol. v. p. 495. 

1869. Climaxodus vermiformis, T. P. Barkas, Geol. Mag. vol. vi. p. 381. 

1870. Janassa linguceformis, A. Hancock & T. Atthey, Nat. Hist. Trans. 

Nortkumb. & Durham, vol. iii. p. 330, pi. ix. 
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1873. Climaxodus, T. P. Barkas, Coal Meas. Palaeont. p. 20, pi. i. 

figs. 35-38. 
1875. Janassa lingua for mis, J. Ward, [Proc.] Xorth Staffs. Xat. Field- 

Club, p. 222. fig. 8. 
1875. Janassa ovatus, W. J. Barkas, Monthly Key. Dental Surgery, 

yol. iii. p. 153, figs. 49-54. 
1875. Janassa minutus, W. J. Barkas, tom. cit. p. 155, fig. 55. 
1875. Janassa processus, M . J. Barkas, tom. cit. p. 155, fig. 56. 

Type. Detached tooth; Mus. Xewcastle-on-Tyne. 

Margin of crown comparatiyely thin, but much reflexed in the 

principal teeth. Posterior coronal imbricated ridges few and rela¬ 

tively large in the principal teeth, sometimes absent in the lateral 

teeth. 

Form. Sf Loc. Coal-Measures : England, Scotland. 

41211. Type specimen of Climaxodus ovatus ; Xewsham, Xewcastle- 

on-Tyne. Presented by T. P. Barkas, Esrp, 1863. 

P. 3037. Tooth; Xewsham. Enniskillen Coll. 

P. 1371-2. Three teeth; Xewsham. Egerton Coll. 

P. 5233. Very large tooth ; near Dudley, S. Staffordshire. 

Purchased, 1886. 

P. 3036. One perfect dental crown detached from the matrix, and 

another embedded upon its anterior face ; also two frag¬ 

ments ; Carluke, Lanarkshire. Enniskillen CoU. 

P.3006. Three teeth probably of this species; Lowmoor, Yorkshire. 

Enniskillen CoU. 

P. 1418. Two similar teeth ; Lowmoor. Egerton Coll. 

Janassa ciavata (McCoy). 

1843. Chomatodus truncatus, L. Agassiz, Poiss. Foss. yol. iii. p. 174 

(name only). 
1855. Chomatodus clavatus, F. McCoy, Brit. Palasoz. Foss. p. 617, 

pi. 3 x. fig. 10. 
1855. Chomatodus truncatus, F. McCoy, op. cit. p. 618, pi. 3i. fig. 1. 

1883. Petalorhynchus psittacinus (in part), J. W . Dayis, Trans. Boy. 

Dublin Soc. ~2 ] yol. i. p. 518. 

Type. Detached tooth. 

Teeth with extremely robust crowns. The basal coronal rugae 

are few and insignificant, often entirely absent. 

Form. Loc. Carboniferous Limestone : England, Scotland, Ire¬ 

land. 
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P. 2982, P. 2962 a. Twenty-live isolated teeth, one being nearly 

perfect and detached from the matrix; Armagh, Ireland. 

The tablet bears the original label, “ Howse says this is 

allied to the genus Janassa.” Enniskillen Coll. 

P. 2962 b. Broad tooth, like No. 46036, showing delicate rugee or 

folds at the base of the crown; Armagh. Enniskillen Coll. 

P.1462. Four similar teeth, named “ Cliomatoclus truncatus” in 

Agassiz’s handwriting ; Armagh. Egerton Coll. 

46036. Almost perfect tooth detached from matrix, showing no 

folds at the base of the crown, figured in PI. I. fig. 3; 

Beith, Ayrshire. Presented by Robert Craig, Esq., 1874. 

49624-6,49851. Four teeth, either of this or an allied species; 

Bichmond, Yorkshire. Purchased, 1878. 

Janassa imbricata (McCoy). 

1848. Climaxodus imbricatus, F. McCoy, Ann. & Mag. Nat. Hist. [2] 
vol. ii. p. 129. 

1855. Climaxodus imbricatus, F. McCoy, Brit. Palasoz. Foss. p. 620, 
pi. 3 G-. fig. 5. 

1870. Janassa imbricata, A. Hancock and T. Attliey, Nat. Hist. Trans. 

Northumh. & Durham, vol. iii. p. 338. 

Type. Imperfect tooth. 

Scarcely defined. The teeth are very similar to those of J. cla- 

vata, but differ in the prominence of the folds at the base of the 

crown. The original fragmentarj" tooth was misunderstood by 

McCoy, and the upper extremity described as the posterior, the 

hinder face of the crown as the grinding-surface. 

Form. Loc. Upper Carboniferous Limestone : Derbyshire. 

P, 5339. Two teeth figured, nat. size, in PI. I. figs. 1, 2. The larger 

specimen differs from the type in the same manner as the 

median teeth of J. linguceformis differ from those placed 

laterally in that species ; its crown is much worn, appa¬ 

rently during the life of the animal. Ticknall, near 

Melbourne, South Derbyshire. Wilson Coll. 

The following species have been recorded from the Permian of 

North America, the type specimens being detached teeth :— 

Janassa strigilina, E. D. Cope, Amer. Nat. 1881, p. 163, and Trans. 

Amer. Phil. Soc. vol. xvi. (1887), p. 285 : Strigilina lin- 

guceformis, E. D. Cope, Proc. Amer. Phil. Soc. vol. xvii. 

(1878), p. 52.—Eastern Illinois. 
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Janassa gurleiana, E. D. Cope, Amer. Nat. 1881, p. 163, and 

Trans. Amer. Phil. Soc. vol. xvi. (1887), p. 285 ; Stri- 

gilina gurleiana, Proc. Amer. Phil. Soc. vol. xvii. (1878), 

p. 191.—Danville, Illinois. 

Janassa orcliana, E. D. Cope, Amer. Nat. 1881, p. 163, and 

Trans. Amer. Phil. Soc. vol. xvi. (1887), p. 285 (name 

only).—Texas. 

The detached teeth described under the following names also 

appear to be referable to Janassa, as here defined:— 

Climaxodus brevis, J. S. Newberry, Proc. Acad. Nat. Sci. Philad. 

1856, p. 100.—Coal-Measures ; Ohio. 

Peltodus quadratics, 0. St. John & A. H. YYYrthen, Pal. Illinois, 

vol. vi. (1875), p. 410, pi. xiii. figs. 6, 7.—St. Louis Lime¬ 

stone ; Illinois, Missouri. 

Peltodus (d) plicomphalus, St. John & YVorthen, tom. cit. p. 411, 

pi. xiii. fig. 9.—Chester Limestone ; Illinois. 

Peltodus transversus, St. John & YVorthen, tom. cit. p. 412, pi. xiii. 

fig. 8.—Coal-Measures : Illinois. 

Peltodus unguiformis, Newberry & YVorthen, Pal. Ill. vol. iv. 

(1870), p. 363, pi. ii. fig. 7.—IT. Coal-Measures; Illinois, 

Tanaodus bellicinctus, St. John & YVorthen, tom. cit. p. 376, pi. xi. 

figs. 14-16, 25.—Chester Limestone; Illinois. 

Tanaodus depressus, St. John & VVorthen, tom. cit. p. 378, pi. xi. 

figs. 11-13.—Chester Limestone ; Illinois. 

Tanaodus grossiplicatus, St. John & VVorthen, tom. cit. p. 375, 

pi. xi. fig. 26.—Chester Limestone ; Illinois. 

Tanaodus polymorphic, St. John & YTorthen, tom. cit. p. 380, pi. xi. 

figs. 17-19, 24.—Chester Limestone ; Illinois. 

Tanaodus prcenuntius, St. John & YVorthen, tom. cit. p. 371, pi. xi. 

figs. 6-10.—St, Louis Limestone ; Illinois, Iowa, Missouri. 

Tanaodus pumilus, St. John & YVorthen, tom. cit. p. 369, pi. xi. 

figs. 1-5.—St. Louis Limestone ; Illinois, Iowa. 

Tanaodus sculptus, St. John & YVorthen, tom. cit. p. 373, pi. xi. 

figs. 20-23.—St. Louis Limestone ; Illinois, Iowa,Missouri. 

Tanaodus sublunatus, St. John& YVorthen, tom. cit. p. 368, pi. xi. 

fig. 27.—St. Louis Limestone ; Illinois. 

The genus and species Thoracodus emydinus, Cope (Proc. Acad. 

Philad. 1883, p. 108), is founded upon fossils from the Permian of 

Illinois, evidently corresponding each to half of a bilateral tooth 

having the characters of that of Janassa. Cymatodus oblongus, 

Newberry & YVorthen (Pal. Ill. vol. iv. p. 364, pi. iv. fig. 7), from 

the Coal-Measures of Illinois, also seems to be related to Janassa. 
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Genus FISSODUS, St. John & Worthen. 

[Pal. Illinois, vol. vi. 1875, p. 413.] 

Teeth very similar to those of Janctssa and Petalorhynchus, but 

distinguished by the coronal margin being deeply cleft or divided 

into two or three broad, acuminate points. 

Fissodus bifidus, St. John & Worthen, tom. cit. p. 414, pi. xiii. 

figs. 1, 2.—Chester Limestone ; Illinois. 

Fissodus pattoni, It. Etheridge, jun., Geol. Mag. [2] vol. iv. (1877), 

p. 306, pi. xiii. figs. 2, 3.—Lower Carboniferous Lime¬ 

stone ; S. Scotland. 

Fissodus tricuspnclatus, St. John & Worthen, tom. cit. p. 415, pi. xiii. 

fig. 3.—Chester Limestone ; Illinois. 

The genus Cholodus, St. John & Worthen, tom. cit. p. 415, is 

founded upon imperfect teeth from the Upper Coal-Measures of 

Illinois and Iowa, resembling those of Fissodus very closely. The 

only' described species is C. incequalis, St. John & Worthen, tom. cit. 

p. 416, pi. xiii. figs. 4, 5. ^ 

Genus PETALORHYNCHUS, Newberry & Worthen (ex 

Agass. MS.). 

[Pal. Illinois, vol. ii. 1866, p. 32.] 

Teeth with crown compressed, thin, concavo-convex, petal-shaped, 

relatively high and narrow : basal imbricating folds few. The root 

is long, tapering, and undivided. The complete dentition consists 

of three or more parallel antero-posterior series, the crowns of the 

teeth in the median row being very high and narrow compared with 

those on either side. 

Petalorhynchus psittacinus (McCoy). 

1843. Petalodus psittacinus, L. Agassiz, Poiss. Foss. vol. iii. pp. 174, 
384 (name only). 

1843. Petalodus sagittal us, L. Agassiz, tom. cit. pp. 174,384 (name only). 
1855. Petalodus psittacinus, F. McCoy, Brit. Palaeoz. Foss. p. 636, pi. 3i. 

^ fig- 4- 
1855. Petalodus sagittatus, F. McCoy, op. cit. p. 636, pi. 3i. figs. 2, 3. 
1862. Petalorhynchus psittacinus, Morris & Roberts, Quart. Journ. Geol. 

Soc. vol. xviii. p. 101 (name only). 

1881. Petalorhynchus psittacinus, J. W. Davis, Rep. Brit. Assoc, p. 646. 
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1883. Petolorhynchus psittacinus, J. W. Davis, Trans. Roy. Dublin Soc. 

[2] vol. i. p. 516, pi. lxi. figs. 12-16. 
1883. Petalodus hastingsice, J. W. Davis, tom. cit. p. 494, pi. lix. figs. 18, 

20, 21. 
1886. Petolorhynchus psittacinus, J. W. Davis, Geol. Mag. [3] vol. iii. 

p. 149. 

Type. Detached tooth. 

Crown in the larger teeth produced into a sharp mesial point, and 

base extremely elongate and tapering. 

Form. Sf Log. Lower Carboniferous Limestone : Armagh, Ireland. 

Upper Carboniferous Limestone : Derbyshire, England. 

Except where otherwise stated, the following specimens are from 

the Enniskillen Collection. 

P. 2954-8. Specimens described and figured by I. AY. Davis (loc. 

cit. 1883) ; Armagh. The tooth on the right of the spe¬ 

cimen shown in fig. 15, pi. lxii. 1. c., was unfortunately 

missing when the collection reached the Museum, and is 

now only seen in impression. 

P. 2995-7. Three unsymmetrical teeth, erroneously ascribed to 

Petalodus hastingsice by J. AY. Davis, loc. cit.; Armagh. 

P. 2961. Eleven series of teeth, similar to the original of fig. 16, 

loc. cit.; Armagh. 

P. 2953. Sixty detached teeth in matrix, exhibiting anterior aspect; 

some are broken, some complete, showiug variations of 

form ; Armagh. 

P. 2960. Twelve detached teeth, showing posterior aspect, and 
partly anterior; Armagh. 

P. 2959. Eifteen very unsymmetrical lateral teeth; Armagh. 

P. 1424. Twelve teeth, some broken ; Armagh. Egerton Coll. 

28731-2, 28737, 28919. Nine teeth, mostly broken; Armagh. 

Purchased, 1854. 

Yar. minor. 

P. 5340. One perfect tooth, and four portions, detached from the 

matrix, only differing from the type specimens of P. psit¬ 

tacinus in their diminutive size. The perfect tooth is 

shown, twice nat. size, in PI. I. fig. 9; Ticknall, near 

Melbourne, S. Derbyshire. Wilson Coll. 

P. 5341. Connected series of four small teeth ; Ticknall. 

Wilson Coll. 
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The following species have also been founded upon detached 

teeth, but there are no examples in the Collection :— 

Petalorhynchus distortus, St. John & Worthen, Pal. Illinois, vol. vi. 

(1875), p. 406, pi. xii. figs. 7, 8.—Upper St. Louis Lime¬ 

stone; Illinois, Iowa, Missouri. 

Petalorhynchus indicus, W. Waagen, Pal. Ind. ser. 13, pt. i. (1879), 

p. 17, pi. i. fig. 8.—Productus Limestone; Salt Range, 

India. (? Janassa.) 

Petalorhynchus pseudosag ittatus, St. John & Worthen, tom. cit. 

p. 405, pi. xii. figs. 1-4.—Upper St. Louis Limestone; 

Illinois, Iowa, Missouri. 

Petalorhynchus spatulatus, St. John & Worthen, tom. cit. p. 408, 

pi. xii. figs. 5, 6.—Upper St. Louis Limestone; Illinois, 

Iowa. 

Petalorhynchus striatus, Newberry & "Worthen, Pal. Illinois, 

vol. ii. (1866), p. 40, pi. ii. fig. 8.—Burlington Limestone; 

Illinois. 

Genus P£ScX1.ALO!DUS9 Owen. 

[Odontography, 1840-45, p. 61.] 

Syn. Chomatodus, L. Agassiz (in part), Poiss. Foss. vol. iii. 1838, p. 108. 

Antliodus, Newberry & Worthen, Pal. Illinois, vol. ii. 1866, p. 33. 

Sicarius, J. Leidy, Proc. Acad. Nat. Sc-i. Philad. vol. vii. 1856, 
p. 414. ><tk /f cv , c 

Teeth much transversely elongated and compressed. The crown 

is petal-shaped, with a smooth or delicately crenulated margin. In 

the typical species the root is relatively large, though in some 

(“Antliodus’’' and “Chomatodus”) comparatively short; it is tumid 

and truncated at its lower extremity. 

PetalocHrs acuminatus (Agass.). 

1838. Chomatodus acuminatus, L. Agassiz, Poiss. Foss. vol. iii. p. 108, 
pi. 19. figs. 11-13. 

1840-45. Petalodus hastingsii, It. Owen, Odontogr. p. 61, pi. xxii. 
figs. 3-5. 

1843. Petalodus acuminatus, L. Agassiz, tom. cit. pp. 174, 384. 

(P) 1843. Petalodus hastingsii, J. E. Portlock, Rep. Geol. Londonderry, 
p. 468, pi. xiv. fig. 10. 

1848. Petalodus rhombus, F. McCoy, Ann. & Mag. Nat. Hist. [2] vol. ii. 
p. 125. 

1855. Petalodus acuminatus, F. McCoy, Brit. Pakeoz. Foss. p. 635, 
pi. 3 G, fig. 4. 

(?) 1878. Petalodus hastingsice, L. G. de Koninck, Faune Calc. Carbf. 
Belg. pt. i. p. 50, pi. vi. figs. 6-8. 
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1886. Petalodus acuminatus, J. W. Davis, Trans. Roy. Dublin Soc. [2] 

vol. i. p. 494, pi. lix. figs. 22-24. 
1883. Petalodus mequilateralis, J. W. Davis, tom. cit. p. 497, pi. lx. 

figs. 3, 4. 
1884. Petalodus acuminatus, J. W. Davis, Quart. Journ. Geol. boc. 

vol. xl. p. 624, pi. xxvi. fig. 10. 

Type. Detached tooth. / 

Margin of the crown in the median rows of teeth more or less 

acuminate, the apex being either sharp or rounded; the anterior 

face is approximately rhombic in form. 

Form, df Log. Dpper Carboniferous Limestone : Durham, York¬ 

shire, and Derbyshire, in England; Eifeshire and Ayrshire, in 

Scotland. 

P. 613. Fragment described by Owen, loo. cit., as P. hastingsii; 

Ticknall, South Derbyshire. Egerton Coll. 

P. 5342. Twenty-five teeth, variously broken and abraded; Tick¬ 

nall. Four of these are shown in PI. I. figs. 4-7, and, as 

all the specimens were obtained from the same bed and 

at the same spot as the type of P. hastingsii, Owen, 

the latter is thus proved to be identical with Agassiz’s 

P. acuminatus. Many of the teeth (e. g. fig. 5) are of the 

same form as the Yorkshire specimens named P. inequi- 

lateralis by Davis. Wilson Coll. 

P. 261. "Worn tooth in matrix; Derbyshire. Purchased, 1880. 

46816-7. Two small teeth and one larger. The latter is consider¬ 

ably broken, hut has a remarkably short root. The small 

teeth are apparently distinguished from those found in 

the Armagh limestone by the relatively greater extent of 

the posterior face of the crown occupied by the basal folds ; 

Derbyshire. Gilbertson Coll. 

P. 2986. Specimen figured in Trans. Roju Dublin Soc. [2] vol. i. 

pi. lix. fig. 24 ; Richmond, Yorkshire. Enniskillen Coll. 

P. 2987. Twelve teeth from the same formation and locality, 

variously broken and abraded. One is of the type of 

u P. ineguilateralis.” Enniskillen Coll. 

P. 1420, P. 1425. Eleven specimens; Richmond. Egerton Coll. 

35472-6, 35478-80, 35482, 36884, 36887, 49612. Twelve speci¬ 

mens ; Richmond. Purchased, 1860, 1862, 1878. 

P. 4899. Three teeth ; Wensleydale, Yorkshire. Horne Coll. 
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P. 2990. Type specimens of P. inequilateralis, Davis ; Richmond. 

Enniskillen Coll. 

P. 2991. Two similar, but less perfect, unsymmetrical lateral teeth ; 

Yoredale, Yorkshire. Enniskillen Coll. 

35477, 35481. Two similar teeth; Richmond. Purchased, 1860. 

39923, P. 1421. Incomplete crown (.Purchased, 1866) and broken 

fragment (Egerton Coll.) ; Settle, Yorkshire. 

46035. Tour teeth in matrix ; Beith, Ayrshire. 

Presented by Robert Craig, Esq., 1874. 

P. 258. Two teeth in matrix ; Beith. Purchased, 1880. 

P. 2988. Tooth in matrix ; Ladedda, Fifeshire. Enniskillen Coll. 

Petalodus hastingsise, McCoy (non Owen). 

1843. Petalodus hys ting sice, L. Agassiz, Poiss. Foss. vol. iii. pp. 174, 
384 (name only). 

1843. Petalodus Icevissimus, L. Agassiz, tom. cit. pp. 174, 384 (name 
only). 

1855. Petalodus hastingsii, F. McCoy, Brit. Palaeoz. Foss. p. 635. 
1875. Petalodus hasting sice-, W. H. Baily, Figs. Char. Brit. Foss. p. 120, 

pi. xli. fig. 13. 

1883. Petalodus liast-incjsice, J. W. Davis, Trans. Roy. Dublin Soc. [2] 
vol. i. p. 493, pi. lix. figs. 16, 17, 19 (non figs. 18, 20, 21). 

1886. Petalodus hastingsice, J. W. Davis, Geol. Mag. [3] vol. iii. p. 149. 

Type. Detached teeth. 

A comparatively small species, none of the typical teeth having a 

greater transverse measurement than 0-018 m. The margin of the 

crown of the principal teeth is almost always gently rounded; that 

of the lateral teeth shows more tendency towards an acuminate 

form. The basal coronal folds generally occupy a relatively less 

space upon the posterior aspect of the tooth than in P. acuminatus. 

Form. Loc. Lower Carboniferous Limestone : Armagh, Tyrone, 

Ireland. Upper Carboniferous Limestone: Derbyshire (Davis), 

(?) Yorkshire, Northumberland (McCoy), England. 

P. 2992-4. Three teeth described and figured by J. W. Davis, loc. 

cit.; Armagh. Enniskillen Coll. 

P. 2998. About twenty-six teeth ; Armagh. Enniskillen Coll. 

P. 1422. Fourteen teeth; Armagh. Egerton Coll. 

28733, 28922, 38504. Twelve teeth; Armagh. 

Purchased, 1854, 1864. 
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P. 2999. Six teeth, either of this species, or lateral teeth and young 

of P. acuminatus ; Richmond, Yorkshire. 

Ennishillen Coll. 

P. 3007. Fragmentary tooth, doubtfully of this species : Bristol. 

Ennishillen Coll. 

Petalodus grandis, Davis. 

1883. Petalodus grandis, J. W. Davis, Trans. Roy. Dublin Soc. [2] 

vol. i. p. 496, pi. lx. fig. 1. 

Type. Much broken tooth; British Museum. 

This name is given to a unique tooth of very large size (Yo. 

P. 2985) in the Enniskillen Collection. 

Form, Sf Log. Lower Carboniferous Limestone: Armagh. 

Petalodus fiabellula, sp. nov. 

Type. Detached tooth, shown of nat. size in PI. I. fig. 8. 

Crown comparatively high, having the posterior face (probably 

also the anterior) marked by large vertical and slightly diverging 

wrinkles; coronal margin very gently arched, faintly crenulated. 

Form. Sf Log. Carboniferous Limestone : Oreton, Shropshire. 

P. 227 a. Type specimen. Weaver Jones Coll. 

42219. Fragment of less abraded tooth. Baugh Coll. 

Petalodus linearis (Agassiz). 

1838. Chomatodus linearis, L. Agassiz, Poiss. Foss. vol. iii. p. 108, pi. xii. 

figs. 6, 9, 1 0, F figs. 5, 11 (non figs. 7, 8, 12, 13). 

Type. Detached teeth ; Bristol Museum. 

Teeth extremely elongated. The margin of the crown is arched, 

though scarcely tapering, at either extremity in the principal teeth; 

anterior and pos terior faces nearly equal; coronal surface smooth. 

The root is very short, not deeper than the crown. 

It is uncertain whether the tooth shown in Agassiz’s fig. 5 per¬ 

tains to this species, the crown more approximating in form to 

P. Jiastingsice. This specimen is referred to “ Antliodus” by Yew- 

berry and Worthen1. 

Many of the teeth commonly associated with this species may be 

provisionally referred to Helodus. Such are the originals of 

Agassiz’s figs. 7, 8, 12, 13, and one described and figured by Davis2; 

1 Pal. Illinois, vol. ii. p. 52. 

2 Trans. Koy. Dublin Soc. [2] vol. i. p. 508, pi. lxi. fig. 1. 
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the homologous parts of the latter are misinterpreted, the apical 

edge being regarded as the anterior coronal margin, and the pos¬ 

terior half of the coronal face as a portion of the root. It must, 

however, be admitted that at this point there is no very philoso¬ 

phical line of distinction between the teeth named Helodus and the 

Petalodonts. 

Form. Sf Log. Lower Carboniferous (Bone-bed in Lower Limestone 

Shales): Bristol, England. 

P. 2652. Eour teeth; Bristol. One of these specimens is unsym- 

metrical, evidently having been laterally placed. 

Enniskillen Coll. 

P. 1464. Three teeth; Bristol. Egerton Coll. 

Petalodus davisii, sp. nov. 

Type. Detached teeth; British Museum. 

Teeth extremely elongated, very similar to those of P. rectus, but 

somewhat smaller and even longer in proportion to their height; 

coronal surface with numerous vertical wrinkles and a tendency 

towards crenulation of the margin; root considerably crimped. 

Form. Sf Log. Lower Carboniferous Limestone : Armagh, Ireland. 

P. 2656 a, P. 2656. Two type specimens and sixteen similar teeth. 

Enniskillen Coll. 

P. 1463. Similar imperfect tooth ; Armagh. Egerton Coll. 

A larger imperfect tooth (P. 5456) from the Lpper Carboniferous 

Limestone of Bichmond, Yorkshire, seems to indicate a species allied 

to the foregoing ; and another fragmentary tooth (P. 2913, Ennis¬ 

killen Coll.), from the Lower Carboniferous Limestone of Armagh, 

has been described by Davis (Trans. Boy. Dublin Soc. [2] vol. i. 

1883, p. 509, pi. lxi. fig. 2) under the name of Chomatodus acutus. 

C SiCA) 
Petalodus allepjlianiensis, Leidy. 

1856. Sicarius extinctus, J. Leidy, Proc. Acad. Nat. Sci. Philad. vol. vii. 

p. 414. 

1856. Petalodus alleghaniensis, J. Leidy, Journ. Acad. Nat. Sci. Philad. 

[2] vol. iii. p. 161, pi. xvi. figs. 4-6. [Specific name, extinctus, 
withdrawn.] 

1866. Petalodus destructor, J. S. Newberry & A. H. Worthen, Pal. 

Illinois, vol. ii. p. 35, pi. ii. figs. 1-3. 
1870. Petalodus destructor, 0. St. John, Proc. Amer. Pliil. Soc. vol. xi. 

p. 433. 
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1872. Petalodus destructor, 0. St. John, Final Rep. U.S. Geol. Surv. 
Nebraska, p. 241, pi. iii. fig. 5. 

1873. Petalodus alleghaniensis, J. Leidy, Extinct Vert. Fauna West. 

Territ. (Rep. U.S. Geol. Surv. Terr it., 1873), p. 312, pi. xvii. fig. 3. 
1875. Petalodus alleghaniensis, J. S. Newberry, Rep. Geol. Surv. Ohio, 

vol. ii. pt. ii. p. 52, pi. lviii. fig. 13. 

Type. Detached tooth. 

Crown of tooth acuminate, much projecting beyond the root an¬ 

teriorly. Lateral margin of the root sharply bent at one third the 

distance from its tapering, but truncate, extremity. 

Torm. df Loc. Coal-Measures: Pennsylvania, Ohio, Arkansas, 

Illinois, Nebraska, U.S.A. . 

E. Trautschold1 has also recorded this species from the Carboni¬ 

ferous Limestone of Mjatschkowa, near Moscow; but the determi¬ 

nation is extremely doubtful. 

35678. Fine tooth from Turkey Creek, Conway Co., Arkansas. 

Purchased, 1859. 

P. 2981. Crown and portion of root; La Salle, Illinois. 

Enniskillen Coll. 

Some abraded and fragmentary teeth (Nos. P. 4885, 4907, Pur¬ 

chased, 1885) from the Yoredale Rocks of Wensleydale, Yorkshire, 

resemble the fossils described by J. AY. Davis2 as Glyphanoclus 

tenuis. Upon present evidence, however, these cannot be distin¬ 

guished from worn fragments of Petalodus. 

The following species, referable to Petcdodus as here defined, have 

been founded upon detached teeth, but only three appear to be 

represented in the Collection : these are from the Enniskillen Col¬ 

lection, Nos. P. 2983 (P. parvulus), P. 2980 (A. sulcatus), and 

P. 2984 (A. politus) :— 

Petalodus curtus, Newberry & Worthen, Pal. Illinois, vol. iv. 

(1870), p. 355, pi. iii. fig. 2.—Eeokuk Limestone; Illinois. 

Petalodus hyhridus, St. John & W orthen, Pal. Illinois, vol. vi. 

(1875), p. 394, pi. xii. fig. 10.—St. Louis Limestone; 

Illinois. 

Petalodus knappi, J. S. Newberry, Ann. Rep. Geol. Surv. Indiana, 

1879, p. 345.—Eeokuk Limestone; Indiana. 

Petalodus linguifer, Newberry & Worthen, op. cit. vol. ii. (1866), 

p. 37, pi. ii. figs. 4, 5.—Chester Limestone; Illinois. 

Petalodus “ new variety,” W . J. Parkas, Monthly Rev. Dental 

1 Nouv. Mem. |>oc.Imp.Nat. Moscou, vol.xiv. 1879, p. 56, pi. vii. figs. 13,14. 
2 Trans. Koy. Dublin Soc. [2] toI. i. (1883), p. 386, pi. xlix. figs. 24, 25; and 

Quart. Journ. Geol. Soc. toI. xl. (1884), p. 621, pi. xxyii. fig. 8. 
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Surgery, vol. ii. (1874) p. 537, figs, xxvii, xxviii.—Coal- 

Measures ; Northumberland. 

Petalodus parvulus : Antliodus parvulus, Newberry & Worthen, 

op. cit. vol. ii. p. 38, pi. ii. fig. 7.—Burlington and Keokuk 

Limestones ; Illinois. 

Petalodus proximus, St. John & Worthen, tom. cit. p. 395, pi. xii. 

fig. 11.—Upper Coal-Measures ; Illinois. 

Antliodus cucullus, Newberry & Worthen, op. cit. vol. ii. (1866), 

p. 41, pi. iii. fig. 1.—Keokuk Limestone; Illinois. 

Antliodus gracilis, St. John & Wortheu, op. cit. vol. vi. (1875), 

p. 393, pi. xi. fig. 29.—Warsaw Beds; Illinois. 

Antliodus minutus, Newberry & Worthen, op. cit. vol. ii. p. 43, 

pi. iii. fig. 3 : J. S. Newberry, Ann. Rep. Geol. Surv. 

Indiana, 1879, p. 341.—Keokuk Limestone, Illinois; St. 

Louis Limestone, Indiana. ? Also A. minutus, L. G. de 

Koninek, Faune Calc. Carbf. Belg. pt. i. (1878), p. 52, 

pi. vi. fig. 9.—Lower Carboniferous Limestone (Bed Je); 

Tournai, Belgium. 

Antliodus mucronatus, Newberry & Worthen, op. cit. vol. ii. p. 38, 

pi. ii. fig. 6.—St. Louis Limestone; Illinois. 

Antliodus perovalis, St. John & Worthen, op. cit. vol. vi. p. 393, 

pi. xi. fig. 28.—Warsaw Beds; Illinois. 

Antliodus politus, Newberry & Worthen, op. cit. vol. ii. p. 42, 

pi. iii. fig. 2.—Keokuk Limestone ; Illinois. 

Antliodus robustus, Newberry & Worthen, op. cit. vol. ii. p. 39, 

pi. ii. fig. 9.—Chester Limestone; Illinois. 

Antliodus similis, Newberry & Worthen, op. cit. vol. ii. p. 41, 

pi. ii. fig. 10. ?Also J. S. Newberry, Ann. Rep. Geol. 

Surv. Indiana, 1879, p. 346.—Keokuk Limestone; Illinois, 

(?) Indiana. 

Antliodus simplex, Newberry & Worthen, op. cit. vol. ii. p. 44, 

pi. iii. fig. 4.—Burlington Limestone; Iowa. 

Antliodus sulcatus, Newberry & Worthen, op. cit. vol. ii. p. 45, 

pi. iii. fig. 5.—Keokuk Limestone ; Illinois. 

Chomatodus affinis, Newberry & Worthen, op. cit. vol. ii. p. 54, 

pi. iii. fig. 15.—Keokuk Limestone ; Illinois. 

Chomatodus angularis, Newberry & Worthen, op. cit. vol. ii. p. 55, 

pi. iii. fig. 16.—Coal-Measures; Illinois. 

Chomatodus cultellus, Newberry & Worthen, op. cit. vol. ii. p. 52, 

pi. iii. fig. 13.—Chester Limestone; Illinois. 

Chomatodus gracillimus, Newberry & Worthen, op. cit. vol. ii. p. 51, 

pi. iii. fig. 12.—Burlington Limestone; Iowa. 

Chomatodus insignis (Leidy), St. John & Worthen, op. cit. vol. vi. 

pi. x. a. fig. 5 : (?) Palccobatis insignis, J. Leidy, Trans. Amer. 
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Phil. Soc. [2] vol. si. (1857), p. 89, pi. v. figs. 24-26.— 

Lower Carboniferous, Illinois; and St. Louis Limestone, 

Missouri. 

Chomatodus lamelliformis, J. W. Davis, Quart. Journ. Geol. Soc. 

vol. xl. (1884), p. 625, pi. xxvii. fig. 23.—Yoredale Rocks; 

Wensleydale, Yorkshire. 

Chomatodus loriformis, Newberry & Worthen, op. cit. vol. ii. p. 58, 

pi. iii. fig. 19.—Keokuk Limestone; Illinois, 

Chomatodus molaris, Newberry & Worthen, op. cit. vol. ii. p. 56, 

pi. iii. fig. 17.—Keokuk Limestone; Illinois. 

Chomatodus multiplicatus, Newberry & Worthen, op. cit. vol. ii. 

p. 57, pi. iii. fig. 18.—Burlington Limestone; Iowa. ? Also 

Tanaoclus multiplicatus, L. G. de Koninck, Paune Calc. 

Carbf. Belg. pt. i. 1878, p. 53, pi. vi. figs. 10,11.—Lower 

Carboniferous Limestone; Tournai. 

Chomatodus parallelus, St. John & Worthen, op. cit. vol. vi. p. 358, 

pi. x.a. figs. 3, 4.—Warsaw Beds; Illinois, Missouri. 

Chomatodus pusillus, Newberry & Worthen, op. cit. vol. ii. p. 53, 

pi. iii. fig. 14.—Keokuk Limestone; Illinois. 

Chomatodus sarcululus, Newberry & Worthen, op. cit. vol. iv. p, 356, 

pi. ii. fig. 8.—Burlington Limestone ; Iowa. 

The genus Lisgoclus, St. John & Worthen (op. cit. vol. vi. 1875, 

p. 363), is difficultly definable from Petdloclus. Pour species are 

described—L. curtus (tom. cit. p. 364, pi. x.a. figs. 20-22), L. selluli- 

formis (tom. cit. p. 366, pi. x.a. fig. 16), L. serratus (tom. cit. p. 365, 

pi. x.a. figs. 17-19), and L. affinis (J. S. Newberry, Ann. Rep. Geol. 

Surv. Indiana, 1879, p. 343). The first and third are from the 

Upper Burlington Limestone, Illinois and Iowa; the second and 

fourth from the Upper St. Louis Limestone, Illinois and Missouri. 

• Closely allied also is the genus Calopodus, St. John & Worthen, 

represented by the single species C. apicalis, St. J. & W. (Pal. Ill. 

vol. vi. 1875, p. 403, pi. xii. figs. 16, 17), from the Middle Coal- 

Measures of Iowa. 

Genus CTENOPTYCHIUS* A gassiz. 

[Rech. Poiss. Poss. vol. iii. 1838, p. 99.] 

Syn. Ctenopetalus, J. W. Davis (ex Agass. MSS.), Ann. & Mag. Nat. ^ 

Hist. [5] vol. viii. 1881, p. 426. 

Harpacodus, J. W. Davis (ex Agass. MSS.), loc. cit. p. 426. 

Serratodus, L. G. de Koninck, Paune Calc. Carbf. Belg. pt. i 
1878, p. 53. 

Periprislis, O. St. John, Proc, Amer. Phil. Soc. vol. xi. 1870, 
p. 434. 
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Petalodopsis, J. W. Davis (inon W. J. Barkas), Trans. Roy. Dublin 

Soc. [2] Yol. i. 1883, p. 498. 

Teeth as in Petalodus, but having the coronal margin coarsely 

denticulated. 

Ctenoptychius apicalis? Agassiz. 

1838. Ctenoptychius apicalis, L. Agassiz, Poiss. Foss. yol. iii. p. 99, 

pi. xix. fig. 1. 
1841. Ctenoptychius apicalis, E. W. Binney, Trans. Manchester Geol. 

J Soc. yoI. i. p. 169, pi. y. fig. 19. 
1873. Ctenoptychius apicalis, T. P. Barkas, Coal Meas. Palaeont. p. 18, 

pi. i. fig. 21. 
1874. Ctenoptychius apicalis, W. J. Barkas, Monthly Rev. Dental 

Surgery, vol. ii. pp. 443, 482, figs, xiv., xv. 
1874. Petalodus apicalis, W. J. Barkas, tom. cit. p. 538. 
1875. Ctenoptychius apicalis, J.Ward, rProc.l North Staffs. Nat. Field- 

Club, p. 218, fig. 12. 

Type. Detached tooth ; British Museum. 

Teeth with coronal margin acuminate, divided into few (5-9) 

relatively large, smooth, but pointed denticulations; anterior base¬ 

line of the crown slightly curved. In the principal teeth the median 

denticulation is prominent and much the largest. Root markedly 

tumid below, truncate. 

Form. $ Loc. Coal-Measures: Lanarkshire, Scotland; Northumber¬ 

land, Yorkshire, Lancashire, Staffordshire, England. 

P. 496. Type specimen; Silverdale, Staffordshire. Egerton Coll. 

P. 3020, P. 3023. Seven teeth, variously broken and abraded; New 

Ironstone (Rag-mine), Fenton, N. Staffordshire. 

Enniskillen Coll. 

P. 1458, P. 1460-1. Six teeth Fenton. Egerton Coll. 

34995-7, P. 246. Four teeth; Fenton. Purchased, 1860, 1880. 

P. 5167-8. Three portions of teeth ; Fenton. Purchased, 1885. 

46028. Crown of tooth; Longton, N. Staffordshire. 

Presented by John Ward, Esq., 1874. 

P. 3022. Fine tooth ; Harecastle, N. Staffordshire. Enniskillen Coll. 

P. 1459. Tooth; Lowmoor, Yorkshire. Egerton Coll. 

P.3021. Three teeth; Carluke, Lanarkshire. Enniskillen Coll. 

21423. Tooth; Carluke, Purchased, 1847. 
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Ctenoptychius dentatus (Owen). 

1843. Ctenoptychius dentatus, L. Agassiz, Poiss. Foss. vol. iii. pp. 173, 
383 (name only). 

1843. Ctenoptychius macrodus, L. Agassiz, tom. eit. pp. 173,*383 (name 
only). 

1840-45. Petalodus dentatus, R. Owen, Odontography, vol. i. p. 62. 
1843. Ctenoptychius macrodus, J. E. Portlock, Rep. Geol. Londond. 

p. 467, pi. xiv. fig. 7 (inaccurate figure). 
1862. Harpacodus dentatus, J. Morris & G. E. Roberts, Quart. Journ. 

Geol. Soc. vol. xviii. p. 100 (name only). 
1881. Harpacodus dentatus, J. W. Davis, Ann. & Mag. Nat. Hist. [5] 

vol. viii. p. 426. 
1883. Harpacodus dentatus, J. W. Davis, Trans. Roy. Dublin Soc. [2] 

vol. i. p. 514, pi. lxi. fig. 10. 

Type. Detached tooth ; (?) British Museum1. 
Margin of dental crown not acuminate, divided into few (about 

5-7) relatively large, smooth, pointed denticulations; anterior base¬ 
line of crown gently curved. In the principal teeth the median 
denticulation is scarcely larger than those immediately adjoining. 
Root markedly tumid below, truncate. 

Form. Sf Loc. Lower Carboniferous Limestone : Armagh. 

P. 3008. Tooth described and figured by J. W. Davis, loc. cit. 

Enniskillen Coll. 

Enniskillen Coll. P. 3009. Twenty-two teeth. 

P. 1441. Six teeth. 

28926, 28736. Ten teeth. 

Egerton Coll. 

Purchased, 1854. 

Ctenoptychius lobatns (Etheridge). 

1875. Petalodus P lobatus, R. Etheridge, jun., Geol. Mag. [2] vol. ii. 
p. 244, pi. viii. figs. 5, 6. 

1883. Ctenopetalus crenatus, J. W. Davis, Trans. Roy. Dublin Soc. [2] 
vol. i. p. 513, pi. lxi. fig. 9 (broken tooth). 

1884. Ctenopetalus crenatus, J. W. Davis, Quart. Journ. Geol. Soc, 
vol. xl. p. 623, pi. xxvii. fig. 18. 

Type. Detached tooth; coll. James Bennie. 
Margin of dental crown acuminate. Denticulations in principal 

teeth about 9-13 in number, smooth and pointed, but appearing as 
if crenulated when worn; those of the unsvmmetrical lateral teeth 
more numerous and obtuse. Anterior base-line of crown sharply 

1 An unmarked specimen in Admiral Jones’s collection, either in the Museum 
or in the possession of the Geological Society. 

E 2 
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angulated. Root elongated, and produced to a blunt point in the 

principal teeth. 
In the last-named character C. lobatus bears the same relation to 

the other species of the genus that is borne by Petalodus alleghani- 

ensis to the remaining species of its genus. 

Form. Loc. Lower Carboniferous Limestone: Lanarkshire. 

Upper Carboniferous Limestone : Yorkshire, Derbyshire. 

P. 5342. Nine principal teeth, variously broken, detached from 

matrix; Ticknall, S. Derbyshire. One specimen, occupy¬ 

ing apparently a median position in the mouth, is shown, 

twice nat. size, in PI. I. fig. 12. Wilson Coll. 

P. 5343. Seven very unsymmetrical lateral teeth, detached from 

matrix, with numerous obtuse denticulations; Ticknall. 

Two specimens are shown, twice nat. size, in PI. I. 

figs. 10, 11. Wilson Coll. 

p 3005. Five teeth, more or less broken, embedded in matrix; 

Yoredale Rocks, Wensleydale, Yorkshire. EnnisTatten Coll. 

P. 4889. Two teeth with imperfect roots, one detached from matrix ; 

Wensleydale. Horne Coll. 

Ctenopty chins serratns (Owen). 

1843. Ctenoptychius serratus, L. Agassiz, Poiss. Foss. vol. iii. pp. 173, 

383 (name only). 
1840-45. Petalodus serratus, R. Owen, Odontography, vol. i. p. 62. 
1855. Ctenoptychius serratus, F. McCoy, Brit. Palseoz. Foss. p. 626, 

pi. 31. figs. 21 -23. 
1862. Ctenopetalus serratus, Morris & Roberts, Quart. Journ. Geol. Soc. 

vol. xviii. p. 100 (name only). 
1881. Ctenopetalus serratus, J. W. Davis, Ann. & Mag. Nat. Hist. [5] 

vol. viii. p. 426. 
1883. Ctenopetalus serratus, J. W. Davis, Trans. Roy. Dublin Soc. [2] 

vol. i. p. 512, pi. Ixi. figs. 6-8. 

Type. Detached tooth; Jones Collection. 

Margin of crown acuminate in principal teeth, often gently rounded 

in others. Denticulations large, truncate, often incompletely sepa¬ 

rated, and crenulated at the summit. Anterior base-line of crown 

sharply curved. Root obtuse. 
This species connects the typical dentition of Ctenoptychius with 

that of Petalodus. The coronal denticulations are sometimes only 

evident at the extremities of the tooth, where they are merely 

divided by short vertical folds. 
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Form. Sf Loc. Lower Carboniferous Limestone : Armagh, Ireland. 

Carboniferous Limestone : Shropshire (Davis), Derbyshire (McCoy). 

P. 3000-2. Specimens figured by J. W. Davis, Trans. Eoy. Dublin 

Soc. loc. cit.; Armagh. Enniskillen Coll. 

P. 3003. Twenty teeth ; Armagh. Enniskillen Coll. 

P. 3004. Twelve teeth; Tynan, Armagh. Enniskillen Coll. 

P. 1443. Six teeth; Armagh. Egerton Coll. 

28538, 28735, 28921, 28927, 38504. Twenty-two broken teeth; 

A rm o oh ^Purchased. 

The following species have also been founded upon detached teeth, 

but there are no examples in the Collection:— 

Ctenoptychius acuminatus : Pristodus ? acuminatus, St. John & 

AVorthen, Pal. Illinois, vol. vi. (1875), p. 402, pi. x.a. fig. 6. 

—Kinderhook Limestone ; Iowa. 

Ctenoptychius bellulus: Ctenopetalus bellulus, St. John & AVorthen, 

tom. cit. p. 398, pi. xii. fig. 9.—St. Louis Limestone ; Iowa, 

Illinois. 

Ctenoptychius compactus : Harpacodus compactus, St. John & "Wor¬ 

t-hen, tom. cit. p. 355, pi. x.a. fig. 1.—Chester Limestone; 

Illinois. 

Ctenoptychius elegans : Serratoclus elegans, L. G. de Eoninck, Faune 

Calc. Carbf. Belg. pt. i. (1878), p. 54, pi. vi. fig. 12.—U. 

Carboniferous Limestone ; Vise, Belgium. 

Ctenoptychius limatulus'. Ctenopetalus limatulus, St. John & AVor- 

then, tom. cit. p. 399, pi. xii. fig. 18.—Chester Limestone; 

Illinois. 

Ctenoptychius mediusi Ctenopetalus medius, St. John & Avorthen, 

tom. cit. p. 400, pi. x.a. fig. 26.—Chester Limestone; Illi¬ 

nois. 
Ctenopty chius occidentalis1: Ctenopetalus occidentalis, St. J ohn & 

AVorthen, tom. cit. p. 401, pi. xii. fig. 14.—Lower Coal- 

Measures; Iowa. - Md . 

Ctenoptychius pertenuis, St. John & AVorthen, tom. cit. p. 382, 

pi. x. a. fig. 27.—Chester Limestone ; Illinois. 

Ctenoptychius semicircular is, Newberry & A\ orthen, Pal. Illinois, 

1 If, as the present writer considers, the tooth described oy St. John & or- 

then (t°m- ctt- P- 355, pi. x.a. fig. 2) as Harpacodus occidentalis must be placed 

in Ctenoptychius, and if these two species are distinct from all others, one will 

require a new specific name. 
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vol. ii. (1866), p. 72, pi. iv. fig. 18; Peripristis semicircu- 

laris, 0. St. John, Final Rep. U. S. Geol. Surv. Nebraska, 

1872, p. 242, pi. iii. figs. 3, 4, pi. iv. fig. 20 ; Ctenoptychius 

semicircular is, J. S. Newberry, Rep. Geol. Surv. Ohio, vol. ii. 

pt. ii. (1875), p. 52, ph lviii. fig, 14.—Coal-Measures; 

Indiana, Ohio, Nebraska. "TCn v- . 

Ctenopty chius stevensoni, St. John & Worthen, tom. cit. p. 383, 

pi. xii. fig. 15.—Coal-Measures ; West Virginia. 

Ctenojptychius tripartitus : Petalodopsis tripartitus, J. W. Davis, 

Trans. Roy. Dublin Soc. [2] vol. i. (1883), p. 499, pi. Ik. 
fig. 6 ; and Quart. Journ. Geol. Soc. vol. xl. (1884), pi. xxvi. 

fig. 16.—U. Carboniferous Limestone ; Wensleydale, York¬ 

shire. 

Ctenoptychius vinosus : Ctenopetalus vinosus, St. John & Worthen, 

tom. cit. p. 396, pi. xii. fig. 13.—Keokuk Limestone; 

Iowa. 

An indeterminable ichthyolite, from the Scotch Old Red Sand- 

stone, has been described as Ctenopty chius priscus by Agassiz, Poiss. 

Foss. Y. Gres Rouge, 1844, p. 124. An unsatisfactory fossil, from 

the Rhaetic Beds of Aust Cliff, near Bristol, also appears to form the 

type of Ctenoptychius ordii, J. W. Davis, Quart. Journ, Geol. Soc. 

vol. xxxvii. (1881), p. 422, pi. xxii. fig. 8. 

A form of tooth, from the Northumbrian Coal-Measures, very 

suggestive of Ctenopty chius, was described under the name of 

Petalodopsis mirabilis by W. J. Barkas, Monthly Rev. Dental Surgery, 

vol. ii. (1874), p. 538, figs, xxx.-xxxii., and vol. iii. p. 4, figs, xxxiii.- 

xxxv. More recent researches, however, have shown that this is 

probably the vomerine tooth of Ctenoclus h 

Genus CALLOPRISTODUS, Traquair. 

[Geol. Mag. [3] vol. v. 1888, p. 85.] 

Syn, Ctenoptychius, L. Agassiz (in part.). 

Teeth with low crown, coarsely denticulated, having no folds at 

its base-line, which is straight both in front and behind. Root very 

long, fibrous, often divided below into a number of small irregular 

“ rootlets.” 

W. J. Barkas2 has pointed out that the microscopical structure of 

the type species of this genus, C. pectrnatus, is very different from 

1 See W. J. Barkas, Proc. Roy. Soc. Yew South Wales, vol. x. (1876), p. 115, 

figs, xiv.-xix. Also T. Atthey. Ann. & Mag. Nat. Hist. [4] vol. xv. (1875), p. 310, 

pi. xix. fig. 4. 

2 Monthly Rev. Dental Surgery, vol. ii. (1874), pp. 482, 538, 
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that of Ctenoptychius apicalis, the latter more approaching Petalodus. 

Since, however, it seems advisable to retain Ctenoptychius, Agassiz, 

as a genus distinct from Petalodus, C'. pectinatus must henceforth be 

quoted under the recently proposed generic name of Callopristodus. 

Callopristodus pectinatus (Agassiz). 

%'fs. p y/ .-1838. Ctenoptychius pectinatus, L. Agassiz, Poiss. Foss. vol. iii. p. 100, 

/Ft cCg/. V P1- 19' %s- 2~4' 
.fleLcteM 1838. Ctenoptychius denticulatus, L. Agassiz, tom. cit. p. 101, pi. 19. 

figs. 5-7. 
1841. Ctenoptychius pectinatus, E. W. Binney, Trans. Manchester Geol. 

Soc. vol. i. p. 169, pi. v. figs. 20, 21. 
1867. Ageleodus diadema, R. Owen, Trans. Odontol. Soc. vol. v. p. 340, 

pi. iv. 
1870. Ctenoptychius pectinatus, A. Hancock & T. Atthey, Nat. Hist. 

Trans. Northumb. & Durham, vol. iii. p. 115. 

1873. Ctenoptychius pectinatus, T. P. Barkas, Coal Meas. Pakeont. p. 18, 

pi. i. figs. 17-19. 
1874. Ctenoptychius pectinatus, W. J. Barkas, Monthly Rev. Dental 

Surgery, vol. ii. p. 440, figs, xiii., xviii., xix, 
1874. Ctenoptychius denticulatus, W. J. Barkas, tom. cit. p. 441. 
1882. Ctenoptychius pectinatus, T. Stock, Ann. & Mag. Nat. Hist. [5] 

vol. ix. p. 256, pi. viii. figs. 5-17. 
1888. Callopristodus pectinatus, R. H. Traquair, Geol. Mag. [3] vol. v. 

p. 85. 

Type. Detached teeth; coll. Royal Society of Edinburgh. 

Margin of dental crown not acuminate; denticulations sharply 

pointed. 

Form, Loc. Lower Carboniferous : Scotch Coalfield. Coal- 

Measures : Northumberland, Yorkshire, Lancashire, Staffordshire. 

The occurrence of this species in the Rhsetic Bone-bed of Aust, 

recorded by J. W. Davis, Quart. Journ. Geol. Soc. vol. xxxvii. p. 424, 

must be regarded as extremely doubtful. 

r As/. Unil/. 

fVeuCsko-te L 

50098. Two teeth; Calciferous Sandstone, Burdiehouse, Edinburgh. 

Purchased, 1879. 

P. 4494. Eleven teeth; Blackband Ironstone, Edge Coal Series, 

Borough Lee, Edinburgh. 

Presented by Ramsay H. Traquair, Esq., M.D., 1884. 

41197, 45901. Seven teeth; probably from Borough Lee. 

Purchased, 1868, 1874. 

41196, 41734. Six teeth ; Coal-Measures. Newcastle-on-Tyne. 

Purchased, 1868, 1869. 
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41204. Four teeth; Newcastle-on-Tyne. 

Presented by T. P. BarJcas, Esq,, 1868. 

P. 5289. Two teeth; West Cramlington, near Newcastle-on-Tyne. 

Presented by Sir Pickard Owen, K.C.B., 1884. 

34998-9, P. 5169. Four teeth; Upper Coal-Measures (New Iron¬ 

stone—Rag-mine), Fenton, North Staffordshire. 

Purchased. 

P. 1456. Four teeth ; Fenton. Egerton Coll. 

P. 3017-19. Eight teeth; Fenton, Enniskillen Coll. 

P. 1457. Impression of tooth very similar to those of this species ; 

Coal-Measures, Nova Scotia. Egerton Coll. 

Teeth slightly differing from those of C. pectinatus are described 

from the Coal-Measures of Nova Scotia under the name of Cteno- 

ptyckius cristatus, J. W. Dawson, Acadian Geology, 3rd edit. 1878, 

p. 209, woodcut. It is possible that the imperfect fossil last named 

(P. 1457) may be truly referable to this species. 

With Cattopristodus may also be placed the unique tooth from the 

Northumbrian Coal-Measures, described under the name of Cteno- 

ptychius aciculatus by W. J. Barkas, Monthly Rev. Dental Surgery, 

vol. ii. (1874), p. 533, figs, xxiv.-xxvi. 

Genus POLYRHXZODUS, McCoy. 

[Ann. & Mag. Nat. Hist. [2] vol. ii. 1848, p. 125.] 

Syn. Dactylodus, Newberry & Worthen, Pal. Illinois, vol. ii. I860, 

p. 33. 

Teeth very robust, with crown but slightly elevated and more 

adapted for crushing than cutting. The edge of the crown is 

generally sharp, but rarely crenulated ; its base is marked by one, 

two, or three ridges. The root is large, and deeply divided into 

several distinct, root-like lobes or fangs. 

No teeth of Polyrkizodus have hitherto been discovered in natural 

association, and it is thus impossible to distinguish between specific 

characters and the variations exhibited by the teeth in different 

parts of a single jaw. It seems certain that most of the so-called 

specific differences belong to the latter category; but since the 

various types have unfortunately received names, and as there is 

yet no absolute proof of their pertaining to one or any definite 

number of species, it is considered convenient to adopt this pro¬ 

visional arrangement. 
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Polyrhizodus magmas, McCoy \ 

1843. Petalodus radicans, L. Agassiz, Poiss. Foss. yol. iii. pp. 174, 384 
(name only). 

1848. Polyrhizodus magnus, F. McCoy, Ann. & Mag. Nat. Hist. [2] 
vol. ii. p. 126. 

1855. Polyrhizodus magnus, F. McCoy, Brit. Palaeoz. Foss. p. 641, 
pi. 3 k. figs. 6-8. 

1883. Polyrhizodus radicans, J. W. Davis, Trans. Roy. Dublin Soc. [2] 
vol. i. p. 500, pi. lx. figs. 7, 8. 

1883. Polyrhizodus constrictus, J. W. Davis, tom. cit. p. 506, pi. lx. 

. fig- 15. 

Type. Detached tooth. 

Crown of teeth moderately high, with the base-line curved both 

in front and behind. u Rootlets ” six to eight in number, each 

generally divided again into two. 

Form. Sf Loc. Lower Carboniferous Limestone : Armagh. 

P. 2983-4. Specimens figured by J. W. Davis, loc. cit. 

Enniskillen Coll. 

P. 2965. Twenty-three specimens. Enniskillen Coll. 

P. 2978. Seven specimens ; Tynan, Armagh. Enniskillen Coll. 

P. 1467. Four small teeth, approaching P. sinuosus. Egerton Coll. 

P. 1487 b. Two imperfect large teeth. Egerton Coll. 

P. 2977. Type specimen of P. constrictus. This is a fragment of 

a tooth similar to the last. Enniskillen Coll. 

Polyrhizodus colei*, Davis. 

1883. Polyrhizodus colei, J. W. Davis, Trans. Roy. Dublin Soc. [2] 
vol. i. p. 502, pi. lx. figs. 9, 10. 

1884. Polyrhizodus colei, J. W. Davis, Quart. Journ. Geol. Soc. vol. xl. 

p. 622, pi. xxvii. fig. 13. 

Type. Detached tooth ; British Museum. 

Crown of tooth relatively high, with much-curved base-line, con¬ 

siderably overhanging the root in front. “ Rootlets ” only incom¬ 

pletely subdivided. 

Form. Loc. Lower Carboniferous Limestone : Armagh. Upper 

Carboniferous Limestone (Yoredale Rocks): Yorkshire (J. W. Davis). 

1 The tooth figured by Portlock (Geol. Londonderry, pi. xiv. fig. 9) under 

the name of Petalodus rectus, Agass., is considered to be a young example of 

this species by Morris and Roberts, Quart. Journ. Geol. 8oc. vol. xviii p. 102. 
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P. 2974-5. Type specimens; Armagh. Enniskillen Coll. 

P. 2976. Ten specimens ; some from Tynan. Enniskillen Coll. 

Polyrhizodus sinuosus* Davis. 

1883. Polyrhizodus sinuosus, J. W. Davis, Trans. Roy. Dublin Soc. [2] 

vol. i. p. 504, pi. lx. figs. 11-13. 

Type. Detached teeth ; British Museum. 

Teeth very similar to those of P. colei, but with less elevated 

crowns, and unsymmetrical. 

Form, Sf Loc. Lower Carboniferous Limestone : Armagh. 

P. 2970-2. Type specimens. Enniskillen Coll. 

P. 2973. Four teeth. Enniskillen Coll. 

Polyrhizodus elongatus, Davis. 

1883. Polyrhizodus elongatus, J. W. Davis, Trans. Roy. Dublin Soc. 

[2] vol. i. p. 503, pi. lx. fig. 16. 

Tyjoe. Detached tooth ; British Museum. 

Tooth laterally elongated, crown relatively low, with scarcely 

curved base-line in front and behind. “ Rootlets ” mostly sub¬ 

divided. 

Form. Sf Loc. Lower Carboniferous Limestone: Armagh. 

P. 2966. Type specimen. Enniskillen Coll. 

P. 2967. Six similar teeth. Enniskillen Coll. 

Polyrhizodus attenuatus, Davis. 

1883. Polyrhizodus attenuatus, J. W. Davis, Trans. Roy. Dublin Soc. 

[2] vol. i. p. 505, pi. lx. fig. 14. 

Type. Detached tooth; British Museum. 

Teeth scarcely distinguishable from P. elongatus, but much 

smaller. The unworn coronal edge is faintly crenulated. “ Root¬ 

lets ” much subdivided. 

Form. Sf Loc. Lower Carboniferous Limestone: Armagh. 

P. 2968. Type specimen. Enniskillen Coll. 

P. 2969. Fourteen similar teeth ; some from Tynan. 

Enniskillen Coll. 
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Polyrhizodus concavus (Trautschold). 

1874. Dactylodus concavus, H. Trautschold, Nouv. Mem. Soc. Imp. 

Nat. Moscou, yoI. xiii. p. 294, pi. xxviii. fig. 1. 

Type. Detached teeth. 

Teeth of the typical form of P. magnus, but with fewer, often 

undivided, “ rootlets.” 

Form. Sf Loc. Carboniferous Limestone : Mjatschkowa, Govern¬ 

ment of Moscow, Russia. 

P. 4487. Two complete, one broken tooth. Purchased, 1884. 

P. 5111. Three teeth. Purchased, 1886. 

P. 5490. Five specimens. Purchased, 1888. 

The Collection also comprises a broken tooth (P. 227 a) of un¬ 

certain species, from the Carboniferous Limestone of Oreton, Shrop¬ 

shire. Weaver Jones Coll. 

The following species have also been founded upon detached teeth, 

but, except of P. lobatus, there are no examples in the Collection. 

To this species is probably referable a broken tooth (P. 2979, 

Enniskillen Coll.) from the St. Louis Limestone, Monroe Co., 

Illinois, L.S.A. 

Polyrh izodus am/plus, St. John & TYorthen, Pal. Illinois, vol. vi. 

(1875), p. 387, pk xiii. fig. 13.—St. Louis Limestone; 

Illinois, Missouri. 

Polyrhizodus carbonarius, St. John & TV orthen, tom. cit. p. 389, 

pi. xa. figs. 24, 25, pi. xiii. fig. 10.—Coal-Measures; 

Illinois. 

Polyrhizodus (Dactylodus) concavus, St. John & Worthen (non 

Trautschold), tom. cit. p. 390, pi. xiii. figs, 17, 18.—St. 

Louis Limestone : Illinois. 

Polyrhizodus dentatus, Newberry & TYorthen, Pal. Illinois, vol. ii. 

(1866), p. 50, xfi. iii.fig. 10.—Chester Limestone ; Illinois, 

Polyrhizodus (.Dactylodus) excavatus, St. John & TYorthen, tom. cit. 

p. 392, pi. xiii. fig. 16.—Chester Limestone ; Illinois. 

Polyrhizodus (Dactylodus) infiexus, Newberry & TV orthen, op. cit, 

vol. ii. p. 48, pi. iii. fig. 8.—Chester Limestone ; Illinois. 

Polyrhizodus littoni, Newberry & TYorthen, op. cit. vol. iv. (1870), 

v . p. 357, pi. iv. fig. 10.—St. Louis Limestone ; Missouri.^**'W.P/g 

Polyrhizodus (.Dactylodus) lobatus, Newberry & TYorthen, op. cit. 

vol. ii. p. 47, pk iii. fig. 7; CtenoptycJiius cligitatus, J, Leidy, 
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Trans. Amer. Phil. Soe. [2] vol. xi. (1857), p. 90, pi. v. 

figs. 27-29.—St. Louis Limestone ; Missouri, Illinois. 

Polyrhizodus longus, H. Trautschold, Nouv. Mem. Soc. Imp. Nat. 

Moscou, vol. xiv. (1879), p. 50, pi. vi. figs. 9, 10.—Carbo¬ 

niferous Limestone ; Mjatschkowa, near Moscow. 

Polyrhizodus (Dactylodus) minimus, St. John & Worthen, tom. cit. 

p. 391, pi. xiii. fig. 19.—St. Louis Limestone ; Illinois. 

Polyrhizodus modestus, J. S. Newberry, Pep. Geol. Surv. Ohio, 

vol. ii. pt. ii. (1875), p. 50, pi. Iviii. fig. 10.—Lower- 

Carboniferous; Ohio. 

Polyrhizodus nanus, St. John & Worthen, tom. cit. p. 386, pi. xiii. 

fig. 15.—Keokuk Limestone ; Iowa. 

Polyrhizodus piasaensis, St. John & Worthen, tom. cit. p. 386, 

pi. xiii. fig. 12.—Warsaw Beds; Illinois. 

Polyrhizodus ponticulus, Newberry & Worthen, op. cit. vol. ii. 

p. 51, pi. iii. fig. 11.—Chester Limestone ; Illinois. 

Polyrhizodus porosus, Newberry & Worthen, op. cit. vol. ii. p. 49, 

pi. iii. fig. 9.—Burlington Limestone; Illinois, Iowa. 

Polyrhizodus (Dactylodus) princeps, Newberry & Worthen, op. cit. 

vol. ii. p. 45, pi. iii. fig. 6.—St. Louis Limestone; 

Missouri. 

Polyrhizodus truncatus, Newberry & Worthen, op. cit. vol. iv. 

p. 357, ph iii. fig. 16.—Burlington Limestone; Illinois. 

Polyrhizodus williamsi, St. John & Worthen, tom. cit. p. 384, 

pi. x. a. fig. 23, pi. xiii. fig. 11.—Keokuk Limestone; 

Missouri, Iowa. 

Genus GlaOSSODUS, McCoy, r- m 

[Ann. & Mag. Nat. Hist. [2] vol. ii. 1848, p. 127.] 

Teeth tongue-shaped. Crown very thick, and coronal margin 

obtuse and rounded. Boot long, as wide as the crown, terminating 

below in two points. 

<£“Glossodus lingua-bovis/McCoy^) 

1848. Glossodus lingua-bovis, F. McCoy, Ann. & Mag. Nat. Hist. [2] 

vol. ii. p. 127. 
1848. Glossodus marginatus, F. McCoy, tom. cit. p. 128. 
1855. Glossodus marginatus,. F. McCoy, Brit. Palaeoz. Foss. p. 629, 

pi. 3 k, fig. 1. 

1883. Glossodus marginatus, J. W. Davis, Trans. Roy. Dublin Soc. [2] 

vol. i. p. 510, ph Ixi, figs, 3-5. 
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Type. Detached tooth ; (?) British Museum h 

Single known species. 

Form. Sf Log. Lower Carboniferous Limestone : Armagh. 

P. 2648-9. Specimens described and figured by J. W. Davis, loc. cit. 

Enniskillen Coll. 

P. 2647, P. 2650. Four similar teeth. Enniskillen Coll. 

P. 2647 a. Naturally associated series of three teeth, showing the 

typical Petalodont arrangement. This specimen forms 

the basis of the description and figure by J. W. Davis, 

loc. cit. p. 511, pi. Ixi. fig. 4. Enniskillen Coll. 

P. 1475. Imperfect tooth. Egerton Coll. 

Genus MESOLOPHODUS, nov. 

Teeth robust. Crown relatively thick, elevated, with a sharp 

cutting-edge ; posterior face of triangular outline, with truncated 

summit, slightly hollowed mesially, and with straight inferior 

margin ; anterior face of nearly similar form and size, hut with a 

sharp vertical median ridge and W-shaped base-line. Base of 

crown with at least one large fold. Foot as deep as the crown, 

abruptly truncate. 

The supposed distinct genus represented by these teeth may 

perhaps pertain to the Petalodontidse. In some respects the teeth 

are suggestive of those named Lisgodus and Cdlopodus. 

Mesolophodus problematieus, sp. nov. 

Type. Detached teeth shown, nat. size, in PI. I. figs. 18, 19. 

Single known species. 

Form. Sf Loc. Lower Carboniferous Limestone : Armagh. 

P. 2641. Type specimens. The original of PI. I. fig. 18 is a nearly 

complete crown displaying the anterior aspect. The* 

tooth shown in PI. I. fig. 19 is nearly complete and ex¬ 

hibits the characters of the posterior aspect. 

Enniskillen Colli 

P. 2641 a. Three abraded crowns. Enniskillen Coll. 

The so-called genus Cymatodus, H. Trautschold, 1879 (non New¬ 

berry and Worthen, 1870), may also probably he referred to the 

1 An unmarked tooth in Admiral Jones’s Collection, either in the Museum 

or in the possession of the G-eologieal Society, 
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Petal odontidoe. The two described species are from the Lower Car¬ 

boniferous of Russia, and named Ci/matodns jplicatulus, Trautschold, 

Xouv. Mem. Soc. Imp. Xat. Moscou, vol. xiv. (1S79), p. 53, pi. vii. 

%. 3, and C. radinatus, Bull. Soc. Imp. Xat. Moscou, 1SS3, pt. ii. 

p. 169, pi. v. tigs. 3, 4. The tooth is very much compressed, and the 

coronal margin wavy. 

Family FRISTOl'lONTID.E. 

An indefinable extinct family, known only by detached teeth, of a 

type very similar to some.of those referred to the Petalodontidae. 

Each tooth is bilaterally symmetrical, and the coronal contour of 

one is hollowed in such a manner as to precisely “ fit" the crown of 

the other tooth directly opposed to it. These characters are 

suggestive (though not conclusive proof) of there having been but 

a single tooth in each jaw of the original fish. 

Genus PRISTODUS, Davis (or Agassiz, MS.). 

[Trans. Roy. Dublin Soc. ser. 2, vol. i. 1SS3, p. 519.] 

Syn. Diodontopsodics, J. W. Davis, Brit. Assoc. Rep. 1881, p. 646. 

Crown of tooth comparatively thin and plate-like, vertical in front, 

but sharply bent backwards at a short distance below the apex, 

thus forming a posterior horizontal portion. The latter portion is 

fiat, with an excavated hinder border, and the vertical portion rises 

abruptly from its semicircular front margin, with a sharp cutting- 

edge, highest in the middle and gradually becoming less elevated 

on each side. Root short and thick, deepest in front, fixed to the 

horizontal portion of the crown, immediately behind the anterior 

margin ^Pl. I. fig. 13). 

In the tooth of one jaw the crown is much thickened at its 

fiexure, and thus, though appearing sharply bent from the anterior 

aspect, slopes in a gradually curved plane on the posterior face 

(PL I. fig. 13). The directly opposing tooth bites outside this 

one. and accordingly there is a weR-marked groove upon its pos¬ 

terior face at the boundary of the sharply separated vertical and 

horizontal moieties of the crown, the groove becoming gradually 

deeper to a pit in front which receives the opposing apex. There 

is no evidence as to the precise relations of these two forms of 

teeth, but, for convenience of reference, the first may be termed 

lower, the second upper. 

As already recognized by William Davies. R. Etheridge, jun., and 
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Traquair, the resemblance of the dentition of Pristodus to that of 
the Plectognath Diodon is merely one of analogy, and does not 
imply the least affinity. 

Pristodus falcatus, Davis. 

1862. Pristodus falcatus (Agassiz, MS.), Morris & Roberts, Quart. 
Journ. Geol. Soc. vol. xviii. p. 101 (name only). 

1883. Pristodus falcatus, J. W. Davis, Trans. Roy. Dublin Soc. [2] 
vol. i. p. 519, pi. lxi. figs. 17-22. 

1884. Pristodus falcatus, J. W. Davis, Quart. Journ. Geol. Soc. vol. xl. 
p. 623, pi. xxvi. figs. 19, 20. 

1888. Pristodus falcatus, R. H. Traquair, Geol. Mag. [3] vol. v. p. 101. 

Type. Detached teeth ; British Museum. 
Coronal margin of upper tooth divided into a series of 10-18 

large, acutely-pointed denticulations, diminishing in size from the 
centre laterally ; the centre of the margin is the line of division 
between the two largest denticulations, there being no median 
azygous apex. Coronal margin of the lower tooth smooth, with a 
series of minute pittings beneath, giving it the appearance of being 
finely denticulated, gradually rising from either side to a median 
acuminate, but not produced, apex. 

Form. <Sf Loc. Upper Carboniferous Limestone : Yorkshire. 

36888 a, 49640-42. Pour upper teeth ; Richmond. 
Purchased, 1862, 1878. 

P. 1442. Nine portions of similar teeth ; Richmond. Egerton Coll. 

P. 3015. Eighteen portions of similar teeth, some small; Richmond. 
Enniskillen Coll. 

P. 4896-7. Live similar teeth ; Wensleyda-le. Horne Coll. 

P. 3012-4. Two imperfect upper teeth, and impression of the pos¬ 
terior aspect of one lower, figured in Trans. Roy. Dublin 
Soc. [2] vol. i. pi. lxi. figs. 20-22; Richmond. The 
original of fig. 21 is wrongly described as a lower tooth ; 
and fig. 20 does not represent the “ under surface of 
such a tooth, as stated in the text. Enniskillen Coll. 

P. 3016. Eive upper and lower teeth ; Yoredale. Enniskillen Coll. 

P. 1419. Eour lower teeth ; Richmond. Egerton Coll. 

P. 3015 a. Twelve lower teeth ; Richmond. Enniskillen Coll. 

P. 4895. Two lower teeth : Wensleydale, Home Coll, 
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Pristodus concinnus (Davis). 

1883. Pristicladodus concinnus, J. W. Davis, Trans. Roy. Dublin Soc. 

[2] vol. i. p. 385, pi. xlix. fig. 23. 
1884. Pristicladodus concinnus, J. W. Davis, Quart. Journ. Geol. Soc. 

vol. xl. p. 621, pi. xxvi. fig. 15. 
1888. Pristodus concinnus, R. H. Traquair, Geol. Mag. [3] vol. v. p. 102. 

Type. Imperfect tooth; Horne Collection, York Museum. 

Upper tooth probably similar to that of P. falcatus; lower tooth 

differing from the latter species in having the coronal apex produced 

into a narrow sharply-pointed prominence. 

Form. Sf Loc. Upper Carboniferous Limestone ; Yorkshire. 

49637-9. Three crushed lower teeth ; Richmond. 

Purchased, 1878. 

Pristodus benniei (R. Etheridge, jun.) 

1875. Petalorhynchus (P) benniei, R. Etheridge, jun., Geol. Mag. [2] 

vol. ii. p. 243, pi. viii. figs. 3, 4. 
1888. Pristodus benniei, R. H. Traquair, ibid. [3] vol. v. p. 101. 

Type. Upper tooth ; Coll. James Bennie. 

Coronal margin of upper tooth not dentated, but acuminate and 

smooth, with delicate punctations, like the margin of the lower 

tooth ; a prominent fold, with traces of others, is seen anteriorly at 

the base of the vertical portion of the crown. Lower tooth as in 

P. falcatus. 

All the known teeth of this species are small compared with those 

of the Yorkshire species; and if the non-dentated character of the 

margin of the upper tooth be eventually regarded as of generic 

value, Etheridge’s suggested name of Hoplodus may be adopted. 

Form, df Loc. Upper Carboniferous Limestone : Scotland: Derby¬ 

shire, England. 

46046. Crown of upper tooth, referred to by Etheridge, loc. cit.; 

Beith, Ayrshire. Presented by Robert Craig, Esq., 1874. 

P. 5344. Five imperfect upper teeth; Ticknall, near Melbourne, 

South DerbjAhire. Wilson Coll. 

P. 5344 a. Lower tooth, shown of nat. size in PI. I. fig. 13 ; Tick- 

nail. Wilson Coll. 

P. 5344 b. Four imperfect lower teeth ; Ticknall. Wilson Coll. 

P, 3015 h. Upper tooth doubtfully assigned to this species: Rich¬ 

mond, Yorkshire. This specimen appears to differ from 

the typical teeth only in size, Enniskillen Coll. 
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Family SQUATINIDHE. 

Body depressed, flattened. Mouth anterior. Pectoral fins large, 

with the basal portion much produced forwards, but not connected 

with the head. Gill-openings wide, lateral, partly covered by the 

base of the pectoral. Spiracles wide, behind the eyes. Teeth 

conical and pointed. Dorsal fins, without spines, upon the tail. 

Skin more or less provided with small tubercles. 

Genus SQUATINA (Aldrovandi), Dumeril. 

[Zool. Analyt. 1806, p. 102.] 

Syn. Squatina, Aldrovandi, De Piscibus Libri, 1638, p. 471. 

Rhina, J. T. Klein, Hist. Pise. Nat. pt. iii. 1742, p. 13. 
J //c*jUjvu^Tliaumas, Minister, Beitr. Petrefakt. v. 1842, p. 62. 33f 

J 'S ' f **£■/?*• P Phorcynis, V. Thiolliere, Poiss. Foss. Bugey, 1854, p. 9. ~ /**/*' 34^ / 4 

/cA^stf-Scaldia, H. Le Hon, Prelim. Mem. Poiss. Tert. Belg. 1871, p. 7. 

/***' Trigonodus, T. C. Winkler, Archiv. Mus. Teyler, vol. iv. 1876, 

7 
11' the fossil Squatinidse hitherto discovered may be referred to 

this, the single surviving genus. The teeth are destitute of distinct 

lateral denticles, and are characterized by a small median downward 

extension of the crown upon the front of the root beneath the large 

cone. Three or four rows of the teeth are simultaneously in func¬ 

tion, and they are arranged in widely-separated transverse series. 

There is a median symphysial row in the upper jaw. 

Squatina alifera (Miinster). 

1842. Thaumas alifer, Miinster, Beitr. Petrefakt. v. p. 62, pi. vii. fig. 1. 
1843. Thaumasfimbdatus, Miinster, op. cit. vi. p. 53, pi. i. fig. 4. 

1847. Squatina alifer, C. Giebel, Fauna d. Yorw. vol. i. pt. iii. p. 298. 
1854. Squatina acanthoderma, 0. Fraas, Zeitschr, deutsch. geol. Ges. 

vol. vi. p. 782, pis. xxvii.-xxix. 

1857. Thaumas (Squatina) alifer, A. Wagner, Gelehr. Anz. bay. Akad. 
Wiss. vol. xliv. p. 292. 

1859. Squatina alifera, H. von Meyer, Palaeontogr. vol. vii. p. 3. 
1861, Squatina alifera and S. acanthoderma, A. Wagner, Abb. k. bay. 

Akad. Wiss. math.-phys. Cl. vol. ix. pp. 305, 306. 

1876. Squatina acanthoderma and S. alifer, C. Hasse, Morphol. Jahrb 
vol. ii. p. 466, pi. xxx. figs. 1, 2, 11, pi. xxxi. figs. 16-18. 

F 
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1882, Thaumas alifer, C. Hasse, Das natiirl. Syst. Elasm., Besond. Theil, 

p. 132, pi. xvii. figs. 10,12,16. 
1882. Squatina aca?ithoderma, C. Hasse, op. cit. p. 130, pi. xvii. figs, 

n, 17. 
1887. Squatina alifer a, K. A. Zittel, Handh. Palaeont. vol. iii. p. 92, 

fig. 105. 

Fig. 1. 

Squatina alifer a (Munster).—Lithographic Stone, Eichstatt, Bavaria. 

(After Zittel.) (One-tenth nat. size.) 

Type. Skeleton, with, imperfect head and displaced pectoral arch 

Munich Museum. 
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Head gently rounded and blunt in front. Dermal granules vary¬ 

ing from simple or stellate hooklets to blunt, rounded tubercles; no 

great mass of the latter observed in advance of the head or the 

paired fins. Caudal fin very large. 

Fraas published a very complete description of the fish, to which 

he gave the name of S. cicanthoclerma, making known the skeleton 

almost in its entirety. We follow von Meyer and Zittel in iden¬ 

tifying this form with the species previously described by Munster. 

form, & Loc. Lower Kimmeridgian (Lithographic Stone): Ba¬ 

varia. 

49149. Plaster cast of type specimen. Purchased, 1878. 

38002. Plaster cast of type specimen of Squatina acanthoderma, 

Fraas, figured loc. cit. pi. xxvii. Purchased, 1864, 

38151. Plaster cast of nearly complete disk, with caudal vertebrae, 

from Eichstatt; original in Haarlem Museum. 

Purchased, 1864. 

Squatina speciosa, H. von Meyer. 

1856. Thaumas spedosus, H. y. Meyer, Neues Jahrb. p. 418. 
1859. Squatina {Thaumas) spedosa, H. v. Meyer, Palaeontogr. vol. vii. 

p. 4, pi. i. fig. 2. 
1861. Squatina spedosa, A. Wagner, Abk. k. bay. Akad. Wiss. rnath.- 

phys. Cl., vol. ix. p. 307. 

Type. Complete skeleton, wanting median fins. 

A much smaller species than S. alifera, with more slender body, 

and comparatively acute anterior termination of the cephalic region. 

Dermal hooklets, upon star-shaped bases, arranged upon the middle 

of the head, trunk, and tail, and on the basal portions of the paired 

fins. Series of strong rounded dermal tubercles upon the anterior 

border of the head and each of the paired fins, and upon the lateral 

aspect of the tail. 

Form. Loc. Lower Kimmeridgian (Lithographic Stone): Ba¬ 

varia. 

37997. Plaster cast of type specimen. Purchased, 1864. 

37013. Specimen almost identical with the type, shown two thirds 

nat. size in the accompanying woodcut (fig. 2) ; Solenhofen. 

Hdberlein Coll. 

p 2 
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Fig:. 2. 

Squatina speciosa, H. von Meyer.—Lithographic Stone, Solenhofen 

(No. 37013). (Two-thirds nat. size.) 

a, mandible; b, pectoral arch ; c, pectoral fin ; d, pelvic arch ; e, pelvic fin. 

Squatina baumbergensis* W. von der March. . 

1885. Squatina baumbergensis, W. v. d. March, Palseontogr. yoI. xxxi. 

p. 264, pi. xxy. figs. 1-5. 

Type. Head and trunh, with incomplete paired fins. 

This species agrees in size with Squatina alifera, but is distin¬ 

guished by the more elongate form of the pectoral fins, and possibly 

by the more posterior situation of the pelvic girdle. W. you der 

March describes the latter as being placed over the forty-second 

vertebra, whereas in S. acanthoderma, Praas, it is over the thirty- 

second ; but circumstances of preservation may perhaps account for 

a portion of the difference. The shagreen-granules are merely 

conical, without recurved spines. 
Form. Sf Log. Upper Cretaceous (Senonian) : Baumberg, A\ est- 

phalia. 
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Squat in a crassidens, sp. nov. 

Type. A nearly complete fish, figured (one half nat. size) in 

Plate II. fig. 1. 

Head and branchial region short; the pectoral propterygium ex¬ 

tending almost or quite as far forwards as the first branchial arch. 

The pectoral fins much elongated, with very long metapterygium. 

Pelvic fins also elongate, with at least twenty basal cartilaginous 

rays. Shin covered with numerous very minute prickles, but appa¬ 

rently without larger spinous tubercles ; series of strong rounded 

dermal tubercles upon the anterior border of the head and each of 

the paired fins, and upon the lateral aspect of the tail. Teeth with 

very low crowns. 

Form. Sf Log. Upper Cretaceous (Turonian) : Sahel Alma, Mount 

Lebanon, Syria. 

P. 4017. Type specimen, figured in Plate II. figs. 1, 4. Except 

the median fins, almost the whole of the fish is preserved, 

though in most parts much defaced by crushing and ex¬ 

trication from the matrix. The total length of the fossil 

is 042 metre, and the maximum breadth between the 

outer margins of the pectoral fins would probably be 

about 0*25 metre. The vertebrae are of the usual type, 

and strong ribs occur posterior to the pelvic girdle. In 

the right pectoral fin the propterygium (jor.jo) and meso- 

pterygium (ms.p) are seen ; and there are indications of a 

preaxial thickened ray in the pelvic fins. The teeth are 

well shown in a portion of the mouth, and are remarkable 

for the extreme lowness of the crown. An anterior view 

of one of these teeth, enlarged seven times, and an upper 

view, on the same scale, are given in fig. 4; there are 

radiating striations upon the posterior portion of the crown. 

The dermal tubercles are very minute, and are better 

shown in No. 48105 (fig. 5). There are also fossilized 

remains of the muscles, and a portion of those of the 

caudal region (mu) is so displaced as to have the false 

appearance of being a fin. Purchased, 1883. 

49518. Middle portion of fish, shown five ninths nat. size in Plate II. 

fig. 2. The metapterygium of the pectoral fin is well 

displayed, with its cartilaginous rays ; and there is a 

distinctly thickened preaxial cartilaginous ray in the pelvic 

fin. Very singular is the fossilization of the muscles, not 
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only the septa between the successive myotomes being 

distinguishable, but also the fine fibres of the muscular 

substance itself. Purchased, 1878. 

48105. Fragment of large individual, displaying a portion of the 

vertebral column and ribs, with parts of the fins and 

fossilized muscles. The minute dermal tubercles are also 

well seen upon parts of the specimen, and are represented 

(enlarged about 15 times) in Plate II. fig. 5 ; they have an 

irregular stellate form, with a shallow depression in the 

central portion. Purchased, 1877. 

49546. Portion of large individual, viewed from below, showing 

broken vertebrae with ribs, part of the branchial cartilages, 

a fragment of the pectoral arch, the right pectoral fin, 

dermal tubercles, and fossilized muscle. The branchial 

apparatus is not well preserved, but, so far as can be seen, 

it appears to present striking differences from that of the 

living Squatina, as figured by Gegenbaur1; the basi- 

branchial cartilage more closely resembles that of Raja. 

Purchased, 1878. 

49547. Fragmentary specimen, displaying the basal pterygia of 

the pectoral fins (PI. II. fig. 3). A wide space appears 

between these basal cartilages, but is not improbably due 

in part to shrinkage. At least fifteen cartilaginous rays 

are articulated with the metapterygium, and eight with 

the mesopterygium. Purchased, 1878. 

Squatina cranei5 A. S. Woodw. 

1888. Squatina cranei, A. S. Woodward, Quart. Journ. Geol. Soc. vol. 
xliv. p. 144, pi. vii. figs. 1-6. 

P1850. Teeth of a Squaloid Fish, F. Dixon, Foss. Suss. p. xii, pi. xxx. 

fig. 35. 

Type. Portions of skull, teeth, and dermal tubercles ; Willett 

Collection, Brighton Museum. 

An imperfectly known species, remarkable for the great size of 

the dermal tubercles with recurved spines, probably situated upon 

the paired fins. The upper anterior teeth are very small, and the 

opposing teeth of the lower jaw comparatively narrow and slender. 

Form. Sf Loc. Lower Chalk : Sussex. 

1 Kopfskelet der Selacbier, 1872, pi. xix. fig. 1. 
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The following detached teeth of Squatina have been obtained 

from English deposits, but it seems inadvisable to assign them 

specific names:— 

47120. Tooth with high crown, probably from the anterior part of 

the lower jaw ; Gault, Eolkestone. Purchased, 1876. 

25768. Small tooth, with downwardly-directed process of crown 

very large ; Upper Chalk, Brighton. Dixon Coll. 

'Sp 5322. Tooth, very similar to the hinder teeth-of S. cranei; Upper 

Chalk, Lewes. Presented by James Fox, Esq., 1887. 

P. 5321. Very robust anterior tooth ; Upper Chalk, Norwich. 

P. 4104 a. Small tooth ;Lo wer Eocene, Chislehurst, Kent. 

Presented by Sydney C. Cockerell, Esq., 1883. 

43135. Two teeth ; London Clay, Highgate Archway. 
Wetherell Coll. 

P. 5380. Tooth ; Bed Crag, Suffolk. 

The following vertebrse are also referable to Squatina 

49751. Connected series of four large vertebrae; Chalk, Dorking. — Cc 

Gapron Coll. 

42871. Four examples, labelled by Dr. C. Hasse; Upper Cretaceous, 

Maastricht, Holland. Van Breda Coll. 

P. 1307. Two abraded examples, labelled by Dr. C. Hasse; Tufeau 

de Ciply, Belgium. Egerton Coll. 

The following detached teeth have been described; but of the 

species thus imperfectly defined there are no examples in the 

Collection 

Squatina alata, J. Probst, Wiirtt. Jahresh. vol. xxxv. (1879), 

p. 177, pi. iii. figs. 39, 40.—Molasse ; Baltringen, Wiir- 

temberg. 
Squatina biforis: Scaldia biforis, H. Le Hon, Prelim. Mem. Poiss. 

Tert. Belg. 1871, p. 7.—Pliocene; Belgium. C 

Squatina carinata, C. Giebel, Fauna d. Vorw. vol. i. pt. iii. 

(1847), p. 298.—L. Eocene; Klein Spauwen, Maastricht, 

Holland. 
Squatina caudata, J. Probst, Wiirtt. Jahresh. vol. xxxv. (18/9),*)/ 

p. 178, pi. iii. figs. 41, 42.—Molasse; Baltringen. 

Squatina dd anconai, B. Lawley, Nuovi Studi Pesci Colline Tos- 

cane, 1876, p. 37, pi. i. fig. Hj^-Pliocene ; Tuscany. 

C3 . ---jr--- , - , - , 
vyV*///Qf/^- , y. /2 —/S'pr 

xxk/J/q/FS t.sy. J 
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/nc/f.g/^ r Squatina fraasi, J. Probst, Wiirtt. Jahresh. vol. xxxv. (1879), 

P1* iii- %s- 37’ 38.—Molasse; Baltringen. 
Squatina lobata, A. E. Beuss, Yerstein. bohm. Kreideform. pt. ii. 

(1846), p. 101, pi. xxi. fig. 21; C. Giebel, op. cit. vol. i. 

pt. iii. p. 299.—Planermergel; Priesen, Bohemia. 

? Squatina moelleri, Y. KiprijanofF, Bull. Soc. Imp. Nat. Moscou, 

1881, pt. ii. p. 14, pi. ii. figs. 1-3, 7-10.—Cretaceous; 

Bussia. 

Squatina muelleri, A. E. Beuss, op. cit. pt. ii. p. 100, pi. xxi. 

figs. 18-20; C. Giebel, op. cit. vol. i. pt. iii. p. 299.—Planer- 

kalk; Weisskirchlitz, Borzen, and Kosstitz, Bohemia. 

Squatina primaf*F. Noetling, Sitzungsb. Ges. naturf. Ereunde 

/tcrrMiLrze^ Berlin, Jahrg. 1886, p. 16; Trigonoclus primus, T. C. 

^ ^ J&jz* l Winkler, Archiv. Mus. Teyler, vol. iv. (1876), p. 14, with 
figs.—L. Eocene (Heersian); Orp-le-Grand, Belgium. -7V®v~ <=-* _ 

Squatina sp. inc.: “ Gestracion (?),” E. Delfortrie, Actes Soc. Linn. 

Bordeaux, vol. xxviii. (1871), p. 215, pi. x. fig. 21.— 

Pliocene ; Salles, Gironde, Erance. 

Detached vertebrae, from the Samland Eocene, have also been 

named Squatina beyrichi by E. Noetling, Abh. geol. Specialk. 

Preussen u. Thiiring. Staaten, vol. vi. pt. 3 (1885), p. 45, pi. vii. 

figs. 2-7. 
Others are recorded and described by Hasse from the Planerkalk 

of Strehlen, near Dresdenl, and the Upper Chalk of Aix 2, Maas¬ 

tricht3, and Ciply4, besides from several European Tertiaries. _ 

772^'^ A~.tu-7tir$rp?.y7T-'*"■- 
vo^/yrv~7?~,A y** ?• 

Family PRISTIOPHORID^E. 

Body scarcely depressed; pectoral fins of moderate size, not ex- 

& A. f/a^rU- \ tending to the snout; gill-openings lateral. Snout produced into a 

long flat lamina, armed with a series of teeth on each edge; pre- 

palatine cartilages well developed. 

This family is as yet unrecognized in the fossil state, except by 

some detached vertebrae of Pristiophorus from the Molasse of 

Baltringen, ’Wiirtemberg, recorded by C. Hasse, ‘Das natiirl. Syst. 

Elasm., Besond. Theil/ p. 103, pi. xiii. figs. 6, 7. 
V S’. 

. y — / 
/ r 

J 

■S^- •z'X- i 
/sisb /y'op* • /A* . /sr ^X. V 

1 Nat. Syst. Elasm., Besond. Tlieil, p. 134, pi. xviii. fig. 19. 
2 Morphol. Jahrb. vol. ii. p. 466, pi. xxx. fig. 7. 
3 Morphol. Jahrb. vol. ii. p. 466, pi. xxx. fig. 5; Nat. Syst. Elasm., Besond. 

Theil, p. 134, pi. xviii. figs. 20-26. 
4 Morphol. Jahrb. vol. ii. p. 467, pi. xxx. figs. 3, 10, 12, pi. xxxi. figs. 14, 15 ; 

Nat. Syst. Elasm., Besond. Theil, p. 132, pi. xvih figs. 13-15, 
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Body scarcely depressed; pectoral fins of moderate size, not 

extending to the snout; gill-openings ventral. Snout produced 

into a long flat lamina, armed with a series of strong teeth, on each 

edge; prepalatine cartilages inconspicuous. 

Genus PRISTIS^ Latham. 

[Trans. Linn. Soc. vol. ii. 1794, p. 276.] 

Syri. Myriosteon, J. E. Gray, Proc. Zool. Soc. 1864, p. 164. 

Teeth, of rostrum firmly implanted in sockets of calcified cartilage: 

no tentacles. Teeth in jaws minute, obtuse. Spiracles wide, behind 

the eyes. Dorsal fins without spine, the first opposite or close to 

the base of the pelvics ; caudal fin large. 

The known fossil remains of this genus being only detached 

vertebrae, teeth, and fragments of the rostrum, it is impossible to 

determine the number and characters of the extinct species repre¬ 

sented in collections. The specific names are thus all provisional. 

One of the hollow cartilaginous rods of the rostrum was described 

by Gray as Myriosteon. 

Pristis bisulcatus, Agassiz. 

1843. Pristis bisulcatus, L, Agassiz, Poiss. Foss. vol. iii. p. 382*, 
pi. 41. 

1833-43. Pristis hasting sice, L. Agassiz, tom. cit. p. 382* (name only). 
1850. Pristis, F. Dixon, Foss. Suss. pi. xii. figs. 6, 7. 
1883. Pristis (?) bisulcatus, W. Dames, Sitzungsb. math.-phys. Cl. 

Akad. Wiss. Berlin, pt. i. p. 139. 

Type. Portion of rostrum, wanting teeth ; British Museum. 

As already pointed out by Dames, the character to which Agassiz’s 

specific name refers is common to all known Saw-fishes. The 

original specimen was almost certainly obtained from the same 

stratum as the majority of the detached rostral teeth resembling 

that forming the type of P. hastingsice; and there is every gradation 

from the small size of the latter to the largest that would be re¬ 

quired for the snout indicated by the fossil cartilage. The rostral 
teeth are grooved posteriorly, and not bent. 

Form, Log. Upper Eocene: Barton Cliff, Hants. Middle 

Eocene : Bracklesham Bay, Sussex. 
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P. 5454. Type specimen, probably from Bracklesham. 

History unknown. 

P. 1487, P. 3064, 5. Portions of a slightly larger rostrum, 0*145 m. 

in diameter, with the lateral margins preserved, and three 

detached teeth; Bracklesham. 

Egerton Sf Enniskillen Colls. 

P. 526. Small tooth, named P. hastingsice, Agassiz, loc. cit.; Barton 

Cliff (not Sheppey, as stated). 

28879. Larger, broader tooth ; Barton. 

25712, 25743. Three fragments; Bracklesham. 

25689. Eleven teeth; Bracklesham. 

40246. Nine small teeth; Bracklesham. 

38868. Twelve teeth ; Bracklesham. 

Egerton Coll. 

Purchased, 1854. 

Dixon Coll. 

Dixon Coll. 

Purchased, 1867. 

Boiverbank Coll. 

P. 1488. Thirteen teeth and fragments ; Bracklesham. 

Egerton Coll. 

P. 1490. Twelve small teeth; Bracklesham. Egerton CoTl. 

P. 4455. Twelve teeth ; Bracklesham. Enniskillen Coll. 

P. 5382. Pour teeth; Bracklesham. 

• Presented by P. E. Coombe, Esq., 1888. 

Pristis contortus, Dixon. 

1850. Pristis contortus, F. Dixon, Foss. Suss. p. 202, pi. xii. figs. 9,10. 

Type. Rostral tooth ; British Museum. 

Name given to much bent, robust rostral teeth. 

Form, Loc. Middle Eocene : Bracklesham Bay. 

25687. Type specimen. Dixon Coll. 

25688. Two smaller teeth. Dixon Coll. 

P. 1489. One similar tooth. Egerton Coll. 

P. 3066. Five teeth. Enniskillen Coll. 

P. 5383. Similar tooth. Presented by P. E. Coombe, Esq., 1888. 

The Collection also comprises detached rostral teeth of Pristis 

from the Eocene of Alabama (P. 1491), the Calcaire Grossier of 

Parnes in France (28848), and the Lower Eocene of the neighbour¬ 

hood of Brussels, Belgium (P. 4456), all purchased. 
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The following extinct species have also been determined, hut are 
not represented in the Collection. Except when otherwise stated, 
they are founded upon rostral teeth:— 

Pristis cicutmens, L. Agassiz, Poiss. Eoss. vol. iii. p. 382 ** (name 

only); Bagshot Sands. 
Pristis agassizi, B. W. Gibbes, Journ. Acad. Nat. Sci. Philad. [2] 

vol. i. (1847), p. 11, pi. i. figs. 6, 7.—Eocene; South 

Carolina. 
Pristis angustior, J. Probst, Wiirtt, Jahresh. vol. xxxiii. 

(1877), p. 82, pi. i. figs. 19, 20 ; C. Hasse, Natiirl. Syst. 
Elasm., Besond. Theil, p. 125. (Mouth-teeth and 
vertebrse.) Molasse ; Baltringen, Wiirtemberg. 

Pristis aquitanicus, E. Delfortrie, Actes Soc. Linn. Bordeaux, 
vol. xxviii. (1871), p. 216, pi. x. figs. 30-32. IT. Miocene ; 
Leognan, Gironde. YC 

i ? 6 a / 

Pristis basscini, A. de Zigno, Mem. B. Istit. Yeneto, vol. xxi. 
(1879), p. 783, pi. xv. figs. 13-15.—Eocene; Italy. 

Pristis curviclens, J. Leidy, Proc. Acad. Nat. Sci. Philad. 1855, 
p. 414. GreenSand; New Jersey. A.“' V . 

Pristis ensidens, J. Leidy, Proc. Acad. Nat. Sci. Philad. 1855, . 
p. 414; Journ. Acad. Nat. Sci. Philad. [2] vol. viii, 
(1877), p. 252, pi. xxxiv. figs. 31, 32.—Phosphate Beds ; 
S. Carolina. 

Pristis lathami, LL Galeotti, Mem. Cour. Acad. Boy. Bruxelles, 
vol. xii. (1837), no. 3, p. 45, pi. ii. (Portions of snout.) L?< 
Middle Eocene ; Melsbroek, Belgium. 

Pristis jparisiensis, P. Gervais, Zool. et Pal. franc, pt. v. (Poiss. 
Eoss.), 1852, p. 4, pi. lxviii. figs. 3-7, and op. cit. 2nd edit.~”L~' 

•/ (1859), p. 519, pi. lxviii. figs. 3-jb—M. Eocene ; Soissons ^ Y 
and Magny. * g ^ 

Pristis pristinus, J. Probst, Wiirtt. Jahresh. vol. xxxiii. (1877), 
p. 81, pi. i, figs. 17, 18 ; C. Hasse, Natiirl. Syst. Elasm., 
Besond. Theil, p.125. (Yertebrse.) Molasse ; Baltringen. 

Bostral teeth from the Miocene of Herault, France, have been 
described, without specific name, by P. Gervais, Zool. et Pal. gen. 
(1867-69), p. 240, woodcut, p. 237, pi. xlvii. fig. 2. Yertebrae 
from the German Molasse are also made known by C. Hasse, Natiirl. 
Syst. Elasm., Besond. Theil, p. 125, pi. xvi. figs. 64-67. The sup¬ 
posed vertebra from the Chalk Marl of Saxony (C. Hasse, op. cit. 
p. 124, pi. xvi. figs. 61-63) is probably referable to Ptychodus. 

Short and broad rostral teeth from the Eocene of Egypt are 
assigned to a distinct genus and species, Ainblypristis cheops. Dames, 
SB. Ges. naturf. Ereunde Berlin, June 19, 1888. 
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Genus PROPRISTIS, Dames. 

[Sitzungsb. math.-phys. Cl. Akad. Wiss. Berlin, 1883, pt. i. p. 136.] 

Fragments of rostrum described as showing that the margin 

supporting the teeth was not calcified as in the living Pristis. The 

rostral teeth are also said to be distinguished by having no longi¬ 

tudinal groove upon the posterior edge; but the rostral teeth of 

some living Saw-fishes (e. g. P. cuspidatus) are likewise destitute of 

a posterior groove. 
Propristis schweinfurthi, W. Dames, tom. cit. p. 136, pi. iii. 

figs. 1, 2, is the only known species, founded upon portions of the 

Genus SCLRRORHYNCHUS, nov. 

The portion of snout described below indicates a hitherto un¬ 

recognized genus, either of the Pristidse or Pristiophoridae. The 

robust character of the rostral cartilages, and the apparent absence 

of prominent pre-palatine processes in advance of the nasal capsules, 

suggest that it may most probably be placed in the first of these 

families. The teeth of the rostrum are comparatively small and 

loosely attached to the skin. 

u rostrum from the Lower Tertiary of Birket-el-Qurun, Egypt 

Sclerorhynchus atavns, sp. nov. 

Type. Imperfect rostrum, shown in PI. III. fig. 1. 

Each rostral tooth comprises a high round base, crimped, and 

having a somewhat stellate appearance when viewed from beneath; 

upon this is fixed a backwardly-directed enamelled “ crown, \ com¬ 

pressed to an anterior and posterior sharp edge. These teeth are 

arranged in single series upon each lateral margin of the snout, 

increasing considerably in size towards the anterior extremity ; 

miniature tubercles, of the same kind, are also placed upon the 

upper surface of the base of the snout. 
Form. Sf Log. Upper Cretaceous (Turonian) : Sahel Alma, 

Mount Lebanon, Syria. 

P. 4776. Type specimen. The snout is broken away from the head 

at the level of the nasal capsules, and only one of these is 

imperfectly displayed. The outline of the skin is indicated 

by the marginal series of pointed dermal tubercles, which 

become considerably enlarged anteriorly, and merit the 
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name of ‘‘rostral teeth ”; the rostral region is thus seen to 

taper gradually, forming a long flattened blade. The 

endoskeletal cartilages are much crushed and broken, and 

at some distance from the base of the snout, where • the 

tapering decreases, they evidently occupy its entire width, 

from margin to margin. In addition to the ordinary 

median prolongation of the cranium itself, there is 

apparently a laterally-placed pair of large cartilages, 

corresponding to those of the existing Pristis, though it is 

not possible to determine whether they agree with the 

latter in structure. Purchased, 1884. 

Family RHXNOBATIDiE. 

Tail strong and long, with two well-developed dorsal fins; a 

caudal and a longitudinal fold on each side. Disk not excessively 

dilated, the rayed portion of the pectoral fins not being continued 

to the snout. No electric organ in the living forms. 

Genus RHXNOBATUS* Bloch (Schneider). 

[Schneider, ‘ Blochii Systema Ichthyologiae/ 1801, p. 358.] 

Syn. Euryarthra, L. Agassiz, Poiss. Foss. vol. iii. 1843, p. 382. 
Aellopos, G. von Munster, Nenes Jahrb. 1836, p. 581. 
Spathobatis, Thiofliere, Ann. Soc. Agric. Lyon [2] vol. i. 1849, 

p. 63. 

Body depressed, gradually passing into the tail. Cranial cartilage 

produced into a long rostral process, the space between the process 

and pectoral fin being filled by a membrane. Nostrils oblique, 

wide; anterior nasal valves not confluent. Teeth obtuse, with an 

indistinct transverse ridge. Dorsal fins without spine, both at 

a great distance behind the pelvic fins. Caudal fin without lower 

lobe. 

Spathobatis is described by Thiolliere as having the disk larger in 

proportion to the caudal region than in Rhinobatus, the pelvic fins 

being also more approached to the pectorals; but there seems to be 

an imperceptible gradation between the types, and it is thus con¬ 

venient, upon present evidence, to recognize but one genus. All the 

extinct species differ from the recent ones in the approximation of 

the pelvics to the pectorals, though this may sometimes be a false 

appearance, due to crushing during fossil ization. 
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The name Euryarthra was proposed by Agassiz for the pectoral 

lin of a large variety of EJiinobatus bugesiacus, in allusion to the 

great distance between the successive joints in the cartilaginous 

rays. 

Syrrhina1 is also unrecognizable in a fossil state, and must be 

included here. 

Rhinobatus bugesiacus (Thiolliere). 

(?) 1836. Aellopos elongatus, G. von Munster, Neues Jahrb. p. 581 
(incompletely defined). 

1843. Euryarthra munsterii, L. Agassiz, Poiss. Foss. vol. iii. p. 382 
(incompletely defined). 

1849. Spathobatis bugesiacus, V. Thiolliere, Ann. Soc. Agric. Lyon [2] 
vol. i. p. 63. 

1854. Spathobatis bugesiacus, V. Thiolliere, Poiss. Foss. Bugev, pt. i. 
p. 7, pis. i., ii. 

1857. Spathobatis mirabilis, A. Wagner, Gelehrte Anzeig. bay. Akad. 
Wiss. vol. xliv. p. 292. 

1861. Spathobatis mirabilis, A. Wagner, Abli. li. bay. Akad. Wiss. 
math.-pkys. Cl., vol. ix. p. 313. 

1887. Spathobatis mirabilis, K. A. von Zittel, Handb. Palseont. vol. iii. 
p. 103, fig. 117 (woodcut). 

Type. Complete skeleton. 

Snout produced and acute; the two rostral ridges narrow, and 

separated by a broad groove throughout their length. Cleft of 

mouth straight. Disk moderately broad; length of pectoral fin 

nearly 2| times its breadth at the point of insertion. Skin covered 

with fine shagreen, without large tubercles or spines. 

As shown by Zittel’s figure, the so-called Spathobatis mirabilis 

is only a large variety of this species. The Bavarian specimen in 

the Munich Museum is 1-7 m. in length. 

Form. Loc. Lower Famineridgian (Lithographic Stone): Dept. 

Ain, France; Bavaria. 

P. 2099. Impression of a fossil, showing the complete fish, except 

the extremity of the snout and right pectoral fin; the 

position of the dorsal fins well seen ; Cirin, Ain. 

Egerton Coll. 

P. 2099 a. Disk, destroyed in advance of the mouth, and including 

a portion of the caudal region posteriorly; Cirin, Ain. 

Egerton Coll. 

1 Muller and Henle, Syst. Besckreib. Plagiostom. 1841, p. 113. 
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3. 

Rhinobatus bvgesiacus (ThioR.).—Lithographic Stone, Eichstatt. (After Zittel.) 
(One-twelfth nat. size.) 
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Rhinobatus morinicus (Sauvage). 

1873. Spathobatis morinicus, H. E. Sauvage, Bull. Soc. Academique 
Boulogne-sur-Mer, p. 94. 

Type. Complete skeleton. 
Described by Sauvage as differing from R. bugesiacus in the less 

tapering form of tbe snout, tbe disk passing more gradually into tbe 

tail, and other characters. 
Form. Sf Log. Lower Portlandian : Mont Lambert, Boulogne-sur- 

Mer, France. 

Rhinobatus maronita, Pictet and Humbert. 

1866. Rhinobatus maronita, F. J. Pictet & A. Humbert, Nouv. Rech. 
Poiss. Foss. M. Liban, p. 113, pi. xix. 

1887. Rhinobatus grandis, J. W. Davis, Trans. Hoy. Dublin Soc. [2] 

vol. iii. p. 482, pi. xvi. fig. 1. 

Type. Middle portion of skeleton, with paired fins; GenevaMuseum. 

Snout acute, but slightly produced; the distance from the. ex¬ 

tremity to the nasal capsules being not quite equal to the breadth 

at the latter position. Cleft of mouth straight. Disk much 

elongated ; pectoral fin gently rounded, its length equalling at least 

three times the breadth at its point of insertion ; pelvic fin large 

and elongate. Body covered with fine, dense shagreen, apparently 

without larger tubercles. 
Form. § Log. U. Cretaceous (Turonian) : Hakel, Mt. Lebanon, 

Syria. 

39233. Anterior portion of disk, wanting extremity. 
Tristram Coil. 

39234. Middle portion of trunk, with right pectoral and both pelvic 
qriS( Tristram Coll. 

47319. Portion of cranial cartilage. 
Presented by Sir Richard Owen, K.C.B., 1874. 

49554. Disk, incomplete in advance of the mouth, and wanting one 
of the pelvic fins. The remaining pelvic fin is well- 

preserved, and is shown, of the natural size, in PI. III. 

fig. 4. There are twelve pairs of ribs in advance of the 

pelvic girdle, and four or five behind. Purchased, 18 /8. 

49511. Portion of disk, showing pectoral fin and obscure traces of 

branchial arches and cranium. There are indications of a 

slender anteriorly-directed process from the outer angle of 
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the nasal capsule, which may probably be interpreted as 

pre-palatine. This is shown in PL III. fig. 3, pr.pa.; 

and the antorbital or post-palatine (pt.pa.) is also seen, of 

much larger size. Purchased, 1878. 

49512. Left side of disk, ventral aspect, shown, of two thirds nat. 

size, in PI. III. fig. 2. The specimen is slightly distorted, 

and the extremity of the snout is broken away, though the 

form of this is distinctly traceable by the stain in the 

matrix. The first dorsal fin is seen, of the ordinary pro¬ 

portions, in the usual situation, at a considerable distance 

behind the pelvic fins. Purchased, 1878. 

49513. Imperfect large example, pectoral fin measuring CblS m. in 

length. Purchased, 1878. 

P. 4013, P. 4012. Two imperfect large examples, the pectoral fins 

measuring 0*24 m. in length. The former is described as 

R. grandis by J. W. Davis, loc. cit. p. 484; but neither of 

the specimens appears to exhibit specific differences from 

R. maronita, and the snout of the type specimen of 

R. grandis as figured, loc. cit., is evidently erroneously 

restored. Purchased, 1883. 

49510. Half of disk, doubtfully referable to a variety of R. maronita. 

This fossil is very imperfect, but appears to differ from the 

typical specimen in its greater breadth and the relatively 

larger size of the pelvic fins. Purchased, 1878. 

Rhinobatus tenuirostris, Davis. 

1887. Rhinobatus tenuirostris, J. W. Davis, Trans. Roy. Dublin Soc. 
[2] vol. iii. p. 487, pi. xix. fig. 1. 

Type. Nearly complete disk; British Museum. 

Snout extremely elongated and slender, its length in advance of 

the nasal capsule being twice as great as the breadth at the latter 

position. Rostral ridges separated by a narrow groove. Pectoral 

fins relatively broad, rapidly widening to the maximum breadth 

opposite their insertion. Body covered with fine, dense shagreen, 
apparently without large tubercles. 

Form. Loc. U. Cretaceous (Turonian) : Sahel Alma, Mt. 
Lebanon, Syria. 

P. 4770. Type specimen. Purchased, 1884. 

Gr 
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Rhinobatus intermedins, Davis. 

1887. Rhinobatus intermedins, J. W. Davis, Trans. Roy. Dublin Soc. 
[2] vol. iii. p. 489, pi. xx. fig. 1. 

Type. Imperfect disk, wanting snout and portion of tail; British 

Museum. 
Bounded upon an imperfect specimen related to B. tenuirostris, 

but apparently differing from this species in the proportions of the 

vertebra, which are relatively shorter, and also in the large size of 

the teeth. This example being a male, however, it is uncertain 

whether the differences in question may not be merely sexual. 

Form. Sf Loc. U. Cretaceous (Turonian): Sahel Alma, Mt. 

Lebanon, Syria. 

49516. Type specimen. Purchased, 1878. 

Rhinobatus latus, Davis. 

1887. Rhinobatus latus, J. W. Davis, Trans. Roy. Dublin Soc. [2] 

vol. iii. p. 485, pi. xvii. 

Type. Disk, wanting snout and portion of tail; British Museum. 

Snout probably short. Disk broad, gradually passing into the 

tail. Pectoral fin rounded, length about 1\ times its breadth at the 

point of insertion. Skin covered with fine dense shagreen, without 

large tubercles. 
Form. Sf Loc. U. Cretaceous (Turonian) : Sahel Alma, Mt. 

Lebanon, Syria. 

P. 4771, P. 4014. Type specimen and counterpart. 
Purchased, 1883-4. 

Rhinobatus ©btusatus, Costa. 

I860. Rhinobatus obtusatus, O. Cf. Costa, Paleont. Prov. Napoli, Ap¬ 
pend. 1 a, p. 109, pi. c. 

1882. Rhinobatus obtusatus, F. Bassani, Denkschr. math.-naturw. Cl. 
kais. Akad. Wiss. Wien, vol. xlv. pt. ii. p. 228. 

Type. Nearly complete fish. 

Snout very short and obtusely rounded. Cleft of mouth straight. 

Disk relatively broad. Length of pectoral fin equal to about two 

and a half times the breadth at its point of insertion. Pelvics 

apparently small. Skin covered with fine shagreen. 

Form. 6f Loc. Upper Cretaceous : Pietraroja, Naples. 

Rhinobatus priiraaevus, Zigno. 

1874. Rhinobatus primcevus, A. de Zigno, 1 Cat, rag. Pesci Foss. Calc. 
Eocen. M. Bolca e Postale/ p. 176. 

1878. Rhinobatus primcevus, A. de Zigno, Mem. real. Istit. Veneto Sci. 
vol. xx. p. 450, pi. xvi. 



. -rs'cr^. 3^, 

4^ 

JfytiJ^’c a., \r<r&. X '' f- A ^&s ^s*^7^v // (4f-y^f' / 

£/l* '&lsr~L+~s X^V> /^crT^-ax. J y^. ^^ 

?T ^y&c&^-e^ J3ts- 
c~, 

^Vt/^W 



<332* 

//. trrv\ /»r^ faaA^/ic, vcjr<***Hyr>- 

rrt. *U {/*<}$), J,.ifAt JJi. V.-ft^.l-lf.— 14. 

& 0JAs^*Yr4/y ' aJbCc*.., ^ (£.P 

f ZO- Sfarfs^&A., r/u?P7.tr ?-<z t!&/<zt£ /Sy/ 0//, /•?*?/£, 

/d. ///c. _ t/. Severn.; /o<?s/r£>>(a//<2. ■ ^?/6 sy’££3±Z22iy- ^ tetu+^twR^ X 

f!S/^xfusycP/?s$ &/ck*t~hfh./ to6 A /?.f (4/, i^i\s 

crYasYix^r Yasx*-<k<YY/<z^^^^ 0,?<rc C*-£n*. Se,0x~Y< 

P3<r0ccoc Y/fftty. Y-7/, P ; Yl 

. cJVr, Tr^yd-, ~ir<r£. V 0^/** 7 2F'/ ^ 3_ 

r70^-^- c^ '^YcJlY: j . Y^'e7~r^^ • 

€/LQstosS. fl, P Sfh*4/K. dti/. %Pc3t 

. , 03),/ 4^ojt-, /£*■*■•'* /). 2-~t{. &jU*.c«n*->j 

9tpy &*/&.' )te/~As^. r**,. %***-?. A^ /)£^ 
z? 9 *&y *%&****» /r&AJ/fj"2 C?. /7?/) /f Gf) q 

cje^xs^Y-ij Y^YxjiYiuY, 

07r7^ Yrffp),Y-/< ^^■/?'7/ ^ ZSsia:*^, , 

C%r. 0-eP^-. A^rrct, \r f <cpo &), £. /7$, /Y- //- 2 ^2^. - 

cxiezT/*.'*c-^ ^ , 0—/7Zy 0*0YJ 

/7ix ex^A-^v Y/fPu**.. &{. Y^c*.cYYz^,0k. 

'l/~t~f- V~/ Y70^)t 7. 337. —- T/osYir&Ti 'oksvx, • tZ2tryy-Y' 

/ ^ t^ t/ . (TcMx^n^ *7q, /2^<Y^^-*-j 0.Y^ e 

YtY*>^yU 9yia\^d^ (7?cr6e~<Kf J>- /iY-f% Yc^Y-Yf^ ^^7^' 

Y^^cY^Y^Y*^9 Y**7^9^7' '//^u /te./' sC?&/-/c- /fJ&7/9- AY * /' 4 /77jtri-»■ 

^ g^Yjr^Yc^7' = _ 

J>- 

liifM** <* Ml y 

/^/& V" Jx /P*i, &.j 

^, ?***'£ S- J0^>r 4**S' #*-Ap 

5* c*&jbj£frk tY ^ jlj#i*.*MY, /o«t€4^ ^v ** ^« 6U ifo & A 

Y 03-J^\ GY^~<jU Stey ^ " /Hu/f /*- H ^ ^ 

*Yy ST/ f/^ ¥ 



^ /Kc^fr- Af. &( 

^y^/2. f./fZ, ^4,3 fAZe s-*a. 
°h 

Irllr. 

eJt-, 

I&/+-C £r& A^O fiu<?ef/iA*^ /?J~L & S ft/. 2JO /. f, Z 

S^^ol/fAA^A^k. tx&sjr/y??0- g*> ; Spt^<3-&*^. <*-*fy/L^t<Lr*_ 3-^ • *r 

&SAA;. AtAy[ (2 As&rz.f f?l^iZ . h^G.Z-^- &£/'. 3f f. J £>ffi (-3^ 

A- cryrn. (If^yC fact/C Alc^jjAi J It th*<y> ,pr -2 ^>. . 

6rA< C tX-£.X Jfs%~4 S 

/<?£% >/^ / 

/ fa6*<^ y/V. >••— C^s-o -~-~(>*ny 

xx:^ ' /! 

1/ 

ri> 
t; ^. /^c- /v'- ^ ^4- A r/ £*- 

pT*2. c-^ ^>0 y A *■y*i” j. \6s>' 

fr'A^A # */yA&s)~ AA (yAe*^' 

//*^tA j j^ f/4y/ /~y$/ ^y <?<’*' ** AA * 

1 



2s C 



RHINOBATIDJE . 83 

Type. Complete skeleton, except hinder portion of tail. 

Snout apparently rounded and obtuse. Disk much elongated. 

Length of pectoral fin about three times its breadth at the insertion. 

Form, fy Log. Middle Eocene : Monte Bolca, near Verona. 

Rhinobatus martensii, E. Yoetling (Abh. geol. Specialk. Preussen 

u. Thfiring. Staaten, vol. vi. pt. 3 (1885), p. 31, pi. yii. fig. 1), is 

founded upon vertebrae from the Eocene of Samland, East Prussia. 

Other vertebrae have been described by C. Hasse from the Senonian 

of Aix-la-Chapelle 1, the Uppermost Cretaceous of Maastricht, in 

Holland2, and Ciply in Belgium3, the Bruxellian of Etterbeck 4, 

and Woluwe St. Lambert5, near Brussels, and the Molasse of Bal- 
tringen, 'Wurtemberg 6. 

Vertebrae of Rhinobatus also occur in the Kimmeridge Clay of 

England (46332 a. Three examples from Culham, Oxford. Cunning- 
ton Coll.). 

n. 
Genus TRYGOJMORHHNTAj Mfiller & Henle. 

[Syst. Beschreib. Plagiostom. 1841, p. 124.] 

Genus differing only from Rhinobatus in having the anterior nasal 

valves confluent, and forming a broad quadrangular flap. 

Trygonorhina dezignii, J. J. Heckel, Sitzungsb. math.-nat. Cl. k. 

Akad.Wiss.Wien, vol. xi. (1854), p. 124.—-Middle Eoceno; 

__ Monte Postale, V. Italy. jjd. £ 

The following genera appear to show that, in Jurassic times, the 

Bhinobatidae and Bajidae were still less differentiated than at the 

present day. They do not precisely accord with the definition of 
either of these families. 

Genus Thiolliere. 

[Poiss. Foss. Bugey, pt. i. 1854, p. 8.] 

Tail very distinct from the disk, which is almost of rhombic 

shape. Pectoral fins not extending forwards beyond the base of the 

snout; pelvics not notched. Tail with two smooth spines upon the 

proximal half, and apparently two dorsal fins on the distal half, with¬ 

out caudal fin 7. Body partially covered with conical dermal tubercles, 

the larger only superficially calcified. Teeth minute, smooth. 

1 Natfirl. Syst. Elasm., Besond. Theil, p. 112, pi. xiv. figs. 17-19, 

2 Ibid. pp. Ill, 116, 118. # 3 Ibilf. p. 115, pi. xy. figs. 28-31. 

4 Ibid. pp. 112, 116, 118, pi. xiv. figs. 20-26, pi. xv. figs. 32-35, 42-46. 
5 Ibid. p. 116, pi. xv. figs. 36-39. e p 

7 The known fossils do not clearly elucidate this character. 

Gr 2 
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Belemnobatis sismondae, Thiolliere. 

1854. Belemnobatis sismondce, V. Thiolliere, Poiss. Foss. Bugey, pt. i. 

p. 8, pi. iii. fig. 1. 
1873. Belemnobatis sismondce, V. Thiolliere, op. cit, pt. ii. (edit. P. Ger- 

vais), p. 12, pi. i. fig. 1. 

Type. Complete skeleton. 
Snout moderately obtuse; tail shorter than disk. Dermal tuber¬ 

cles largest between the pelvic fins ; of considerable size along the 

median line of the back and on the anterior portion of the disk. 

Form, df Loc. Lower Kimmeridgian (Lithographic Stone): Cirin, 

Ain, France. 

Genus ASTRRQBERMUS, Agassiz. 

[Rech. Poiss. Foss. vol. iii. p. 381.] 

Disk elongate, gradually passing into the tail. Pectoral fins ex¬ 

tending forwards as far as the nasal capsules. Most preaxial ray 

of pelvic fin apparently of great size. Tail with two smooth dorsal 

spines; disk and tail covered with numerous stellate dermal calcifi¬ 

cations. 

This genus is placed by Hasse among the Rajidse. 

Asterodermus piatypteras, Agassiz. 

1843. Asterodermus platypterus, L. Agassiz, Poiss. Foss. vol. iii. p. 381, 
pi. 44. figs. 2-6. 

1859. Asterodermus platypterus, H. von Meyer, Palseontogr. vol. vii. 
p. 9, pi. i. fig. 1. 

1861. Asterodermus platypterus, A. Wagner, Abh. k. bay. Akad. Wiss. 
math.-phys. Cl. vol. ix. p. 311. 

1882. Asterodermus platypterus, C. Hasse, Natiirl. Syst. Elasm., Besond. 
Theil, p. 166. 

Type. Skeleton, wanting cephalic region ; Mus. GeologicaLSociety 

of London. 

Snout produced and acute. Second dorsal spine somewhat smaller 

than the first, the former being at one fourth the length of the tail 

from its extremity, and the latter being another fourth in advance. 

Dermal tubercles largest upon the region of the head and the pec¬ 

toral girdle. 

Form, df Loc. Lower Kimmeridgian (Lithographic Stone): Kehl- 

heim, Bavaria. 

Family ilAJITLF. 

Disk broad, rhombic, generally with dermal asperities; no barbed 

caudal spine ; tail with a longitudinal fold on each side, median fins 

varying in development. The pectoral fins extend to the snout. 

Ko electric organ in the living forms, except an occasional rudiment 
in the tail. 
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Genus RAJA, Cuvier. 

[Begne Animal, vol. ii. 1817, p. 134.] 

Syn. Actinobatis, L. Agassiz, Poiss. Foss. vol. iii. 1843, p. 372. 

Tail very distinct from the disk; body rarely destitute of aspe¬ 
rities. Pectoral fins not extending forwards to the extremity of the 
snout; pelvics deeply notched, with robust foremost cartilaginous 
ray. Two dorsal fins on the tail; caudal fin rudimentary or absent. 

Raja expansa (Davis). 

1887. Rhinobatus expansus, J. W. Davis, Trans. Boy. Dublin Soc. [2] 
vol. iii. p. 486, pi. xviii. 

Type. Disk, without snout, and portion of tail; British Museum. 
Snout unknown, probably obtuse. Disk extremely broad, the 

pectoral fins being almost triangular in shape, and their maximum 
breadth nearly equal to their length. Outer pectoral angle acute. 
Skin covered with fine shagreen, apparently without asperities. 

The form and proportions of the disk, the forward extension of 
the pectoral fins, and the slenderness of the tail separate this spe¬ 
cies from the Bhinobatidae, and suggest its probable reference to 
the genus Raja. 

Form. Sf' Loc. Upper Cretaceous (Turonian): Hakel, Syria. 

P. 4772. Type specimen. Purchased, 1884. 

Raja minor, Davis. 

1887. Raja minor, J. W. Davis, Trans. Boy. Dublin Soc. [2] vol. iii. 
p. 493, pi. xxi. fig. 2. 

Type. Imperfect skeleton ; British Museum. 
A small species (or young of larger form ?), with rounded pec¬ 

toral fins, longer than broad. Dermal asperities and shagreen 
either absent or very minute, except on the tail, where one or more 
large thorn-shaped spines are situated. 

The thickened anterior pelvic fin-ray is wrongly termed a spine 
in the original description of this fish. 

Form, Loc. Upper Cretaceous (Turonian) : Sahel Alma, Mount 
Lebanon, Syria. 

P. 4780. Type specimen. Purchased, 1884. 

Raja primarmata, sp. nov. 

Type. Specimens figured in PI. IV. figs. 1-3. 
Snout probably acute. Angle of pectoral fin acute. A series of 
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large oval conical tubercles, radiately grooved, is arranged along the 

middle of the back and tail; and two regular series of similar 

smaller tubercles are placed on either side of the median line. 

Form. Loc. Upper Cretaceous (Turonian) : Sahel Alma, Syria. 

P. 4015-6, 49517. Type specimens figured in PI. IY. figs. 1-3. The 

second is preserved in counterpart. 

The first of these fossils consists of the much-crushed 

middle portion of the disk and anterior extremity of the 

tail. The caudal region is slender at its commencement, 

and a portion of one of the pelvic fins is preserved, dis¬ 

playing the thickened preaxial ray. The body is covered 

with fine shagreen; and larger tubercles, viewed from 

below or only seen as impressions, have the characters 

and disposition already noted in the specific description. 

The second fossil exhibits the complete anterior half of 

one of the pectoral fins, extending to the snout, in addition 

to portions of the skull, branchial arches, vertebral column, 

and pectoral arch. The pectoral fin is very broad, but 

rapidly tapers anteriorly. The region in advance of the 

pectoral arch is elongated, and is suggestive of an acute 

snout. The teeth are rounded and minute. The hinder 

portion of the fossil is much crushed, and only a few of 

the dermal tubercles are shown, scattered and displaced. 

Purchased, 1878, 1883. 

Raja similis? sp. nov. 

Type. Dermal tubercles, figured in PI. IY. figs. 4, 5. 

A number of dermal tubercles from the Upper Eocene of Hamp¬ 

shire are so similar to those of Raja that they may be provisionally 

associated with this genus. They are rounded or oval, and all 

pointed at one extremity; the inferior surface is convex and smooth; 

the exposed surface is also slightly convex, and marked with a few 

delicate concentric and radiating ridges. Ho spine is preserved in 

the fossils, but a small one appears to have been affixed to the 

middle of most of the tubercles. 
Form, Sf Loc. Upper Eocene (Barton Clay): Hampshire. 

28094. Eleven specimens, including the types ; High Cliff. 
Presented by F. E. Edwards, Esq., 1852. 

29023. Four specimens; Chutan. Gowderoy Bequest. 
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Raja clavata, Linn. 

1767. Raja clavata, Linnaeus, Syst. Naturae, vol. i. p. 397. 
1843. Raja antiqua, L. Agassiz, Poiss. Foss. vol. iii. p. 371, pi. 37. 

fig. 33. 
1876. Raja antiqua, E. Lawley, Nuovi Studi Pesci foss. Colline Tos- 

cane, p. 42, pi. ii. fig. 1. 
1882. Raja clavata, E. T. Newton, Vert. Forest Bed (Mem. Geol. Surv.), 

p. 132, pi. xix. figs. 10,11. 
1886. Raja antiqua (?), Larrazet, Bull. Soc. G£ol. France [3], vol. xiv. 

p. 261, pi. xiii. fig. 7. 

Type of “Raja antiqua.” Spinous dermal tubercle. 

The fossil dermal tubercles described as R. antiqua are indistin¬ 

guishable from those of the living R. clavata, and the Pliocene 

fossil may thus be provisionally associated with this species. New¬ 

ton records teeth from the Weybourn Crag of East Bunton. 

Form. Sf Loc. Weybourn, Norwich, Eed and Coralline Crags : 

Norfolk, Suffolk. Pliocene : Tuscany. 

23200. Nineteen fragmentary tubercles; Norwich Crag, Postwick. 

Presented by Dr. S. P. W’oodward, 1849. 

P. 374. Nine similar specimens; Norwich Crag, near Norwich. 

Bayfield Coll. 

P. 5453. Sixteen tubercles, and nine broken spines of ditto; 

Norwich Crag, near Norwich. Wigham Coll. 

P. 267. Abraded tubercle ; Coralline Crag, Orford, Suffolk. 

Purchased, 1880. 

40402. Tubercle, probably of this species; Coralline Crag, Ged- 

grave. Purchased, 1867. 

40403. Abraded tubercle; Eed Crag, Felixstow. Purchased, 1867. 

35863. Two specimens ; Eed Crag, Suffolk. 
Presented by J. Berners, Esq., 1861. 

41276. Ten specimens; Eed Crag, Waldringfield. Purchased, 1869. 

27615, 30904, 37742, 41853, 43325. Twenty-three specimens, some 

of very large size, and some consisting of two connected 

tubercles ; Eed Crag, Woodbridge. Purchased. 

P. 3063. Eight similar specimens; Eed Crag, Suffolk. 

Enniskillen Coll. 

47021. Three tubercles, labelled by Lawley ; Pliocene, Orciano, 

Tuscany. Purchased, 1875. 
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The following species have also been founded upon imperfect 

evidence, and do not appear to be represented in the Collection. 

Except where otherwise stated, the type specimens are dermal 

tubercles. 

C^ Molasse ; Baltringen. 

Raja borussica, E. ISToetling, Abh. geol. Specialk. Preussen u. 

Thiiring. Staaten, vol. vi. pt. 3 (1885), p. 41, pi. ix. 

figs. 1-5 (vertebra).—Eocene ; Samland. 

Raja cavernosa, J. Probst, tom. cit. p. 75, pi. i. figs. 1-4 (tooth). 

—Molasse; Baltringen. 

Raja conica, J. Probst, tom. cit. p. 99, pi. ii. figs. 13-15.—Molasse; 

Baltringen. 

Raja evacuata, J. Probst, tom. cit. p. 101.—Molasse: Baltringen. 

Raja grandis, J. Probst, tom. cit. p. 78, pi. i. fig. 14 (tooth) ; 

C. Hasse, JSTatiirl. Syst. Elasm., Besond. Theil, p. 169.— 

Molasse; Baltringen. 

Raja (?) Jielvetica, C. v. Eischer-Ooster, Mitth. naturf. Gesell. Bern, 

1866, p. 267 (with fig.) (egg-capsule).—Molasse; Swit¬ 

zerland. 

Raja lobata, J. Probst, tom. cit. p. 99, pi. ii. fig. 12.—Molasse; 

Baltringen. 

^ Raja mammillaris, J. Probst, tom. cit. p. 97, pi. ii. figs. 7, 8.— 

Molasse; Baltringen. 

* ^ Raja molassica, K. A. von Zittel, Handb. Palseont. vol. iii. (1887), 

p. 104, woodc. fig. 118 : Acipenser molassicus, J. Probst, 

Wiirtt. Jahresh. vol. 38 (1882), p. 121, pi. ii. figs. 1-5, 

10-14, 16.—Molasse ; Baltringen. 

Raja (.Actinobatis) ornata, L. Agassiz, Poiss. Eoss. vol. iii. 1843, 

p. 372, pi. xxxvii. fig. 34.—Pliocene; Piacenza, Italy. 

Raja philippi, Miinster, Beitr. Petrefakt. vii. p. 33, pi. ii. fig. 22; 

J. Probst, Wurtt. Jahresh. vol. 33, p. 97, pi. ii. fig. 6.— 

Molasse : Cassel and Baltringen. 

Raja pulchra, Iv. E. Schafhautl, Siid-Bajerns Leth. Geogn. 1863, 

p. 249, pi. lxiv. fig. 12.—lto£ene; Bavaria. 

Raja rhombidens, J. Probst, tom. cit. p. 79, pi. i. fig. 16 (tooth). 
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Raja rugosa, J. Probst, tom. cit. p. 76, pi. i. figs. 5-9 (tooth).— 
Molasse; Baltringen. ^ c/e. /jfoj). 

Raja spiralis, Miinster, Beitr. Petrefakt. vii. p. 33, pi. ii. fig. 24. 

—Sandstone ; Jacobsberg, Minden. 

Raja strangulata, J. Probst, tom. cit. p. 77, pi. i. figs. 10-13 (tooth). 
—Molasse; Baltringen. — s/&) 

Raja suboxyrhynclius, B. Lawley, Nuovi Studi, etc. 1876, p. 43, 

pi. ii. figs, 2, 5 (teeth).—Pliocene; Orciano, Yolterra 

(Tuscany). 

Undetermined species of Raja are recorded by C. Hasse, op. cit., 

upon the evidence of detached vertebrae from the Upper Chalk of 

Maastricht (p. 167, pi. xxii. figs. 5-7), the Miocene Molasse of 

Baltringen (p. 167, pi. xxii. figs. 8, 9), and the Pliocene Crag of 

Antwerp (p. 170, pb xxii. figs. 16-20). 

Teeth of the existing Raja batis have been determined from the 

"Weybourn Crag of East Bunton, Norfolk, by E. T. Newton, Yert. 

Eorest-bed Series (Mem. Geol. Surv. 1882), p. 131, pi. xix. fig. 9. 

(j C(TLejUZ\^m- S'. I/'t/dr. ‘ & o-c. f8^jl, ji. ///)_ 

Genus DYNATOBATIS, Larrazet. 

[Bull. Soc. Geol. Erance [3], vol. xiv. 1886, p. 258.] 

Dermal tubercles with enormous base and very small spine. 

Three species are determined by Larrazet, two from the Tertiary 

of the Bio Parana, South America, the first of unknown formation 

and locality :— 

Dynatobatis gaudryi, Larr. loc. cit. p. 265, pi. xv. fig. 2. 

Dynatobatis pciranensis, Larr. loc. cit. p. 263, pi. xiv. figs. 1-4. 

Dynatobatis rectangular is, Larr. loc. cit. p. 264, pi. xv. fig. 1. 

Genus ACANTHOBATIS, Larrazet. 

[Bull. Soc. Geol. Erance [3], vol. xiv. 1886, p. 258.] 

High dermal tubercles, with small base, several fused together. 
The following species are recognized:— 

Acanthobatis eximici, Larrazet, loc. cit. p. 265, pi. xv. fig. 3, pi. xvi. 

fig. 1.—Molasse ; Gard, Erance. 

Acanthobatis tuberculosus, K. A. von Zittel, Sitzungsb. math.-phys. 

Cl. k. bay. Akad. Wiss. vol. xvi. 1886, p. 264; Handb. 

Palaeont. vol. iii. 1887, p. 105, fig. 121: Acipenser tuber¬ 

culosus, J. Probst, "Wiirtt. Jahresh. vol. 38 (1882), p. 127, 

pi. ii. figs. 6-9, 15.—Molasse; Baltringen, YUirtemberg, 
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Genus ONCOBATIS, Leidy. 

[Proc. Acad. Nat. Sci. Philad. 1870, p. 70.] 

Dermal tubercles of pentagonal outline, with the under surface 

convex and smooth ; upper surface presenting five sloping planes, 

more or less well defined by prominent borders, the raised central 

portion covered with gano-dentine. [? Raja.] 

Oncobatis pentagonus, J. Leidy, Joe. cit., and Extinct Yert. Eauna 

West. Territ. (Pep. XJ. 8. Geol. Surv. Territ. vol. i. pt. i. 

1873), p. 264, pi. xvii. figs. 18, 19.—Pliocene; Sinker 
Creek, Idaho. 

Family TOPPEDXNIDLE. 

Disk broad, smooth; skeleton of pectoral fins not continued for¬ 

wards beyond the base of the snout. Median fins well developed. 

An electric organ between the pectoral fins and the head. 

Genus TORP3B130, Dumeril. 

[Zool. Analyt. 1806, p. 102.] 

Syn. Narcobatis, de Blainville, Faune Fran^aise—Poissons, 1820-30, 
p. 43. 

Tail moderately developed, with two dorsal fins; pelvic fins sepa¬ 

rate ; spiracles at a short distance behind the eyes. 

Torpedo egertoni, A. de Zigno, Mem. P. Istit. Yeneto, vol. xx. 

(1878), p. 452, pi. xvii.—Middle Eocene; Monte Bolca, 
near Yerona. 

Torpedo gigantea, L. Agassiz, Neues Jahrb. 1835, p. 297, and 

Poiss. Foss. vol. iii. p. 382**: Raja torpedo (Linn.), Yolta, 

Ittiolit. Yeron. 1796, p. 251, pi. 61 : Narl'obatus gigan- 

teus, de Blainville, Nouv. Diet. d’Hist. Nat. vol. xxvii. 

1818, p. 337.—Middle Eocene; Monte Bolca. 

Torpedo, sp., C. Hasse, Natiirl. Syst. Elasm., Besond. Theil, p. 176, 
pi. xxiii. figs. 15-18. 

Detached vertebrae, supposed to belong to Astrape, have been re¬ 

corded from the amher-bearing beds of Samland, East Prussia 

(E. Noetling, Abh. geol. Specialk. Preussen u. Thiiring. Staaten, 

vol. vi. pt. 3, Lief. i. p. 36, pi. viii. figs. 6-9). They are named 

Astrape (?) media, and were originally referred to Torpedo by 

C. Hasse, Palaeontogr. vol. xxxi. (1884), p. 5, pi. i. figs. 6, 7. 

Yertebrae of Narcine are also recorded by Hasse from the Tufeau 

de Ciply (Natiirl. Syst. p. 178, pi. xxiii. figs. 22, 23) and the Brux- 

ellian of Woluwe St. Lambert (op. cit. p. 178, pi. xxiii. figs. 24, 25). 
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Family PSAMMODONTIDflE. 

An extinct family, imperfectly recognizable, being known only by 

remains of the dentition. As shown by the teeth, the two rami of 

the jaws were evidently placed in the same straight line—a fact 

probably indicating a much-depressed body, like that of the existing 

Rays. The teeth are flattened, more or less quadrate, and have the 

root the same size as the crown; the contour of the base of the root 

corresponds to that of the crown, and the attached surface exhibits 

only slight longitudinal striations. The dentition was originally 

arranged in one, two, or several longitudinal series, arched antero- 

posteriorly; and when there are two or more series, the correspond¬ 

ing rows of the opposite sides are symmetrical. The teeth of adjoining 

series are not exactly opposite each other, but slightly alternating. 

Genus COPODTJS* Davis (ex Agassiz MS.). 

[J. W. Davis, Trans. Roy. Dubl. Soc. [2] vol. i. 1883, p. 464.] 

Syn. Labodus, Agassiz MS., Davis, loc. cit. p. 468. 
Mesogo?jiphus, Agassiz MS., Davis, loc. cit. p. 470. 
Rhymodus, Agassiz MS., Davis, loc. cit. p. 473. 
Characodus, Agassiz MS., Davis, loc. cit. p. 474. 
Pinacodus, Agassiz MS., Davis, loc. cit. p. 476. 

Teeth bilaterally symmetrical, with the postero-lateral angles of 

the root, and sometimes also of the crown, much produced back¬ 

wards. They are narrower in front than behind, and the anterior 

margin is generally straight or convex. Coronal surface slightly 

rugose when unabraded, and generally almost flat, though in some 

cases upturned laterally; root about twice as thick as the crown. 

The teeth are especially characterized by the presence in each of a 

transverse sutural line, dividing a smaller or larger portion from the 

remainder, sometimes allowing of the complete separation of the 

parts, sometimes only faintly marked. 

The dentition of each jaw probably consisted only of a single 

antero-posterior series of teeth. 

The following is a provisional arrangement of the species, the 

number of which will doubtless be considerably reduced when more 

perfect specimens are known. 

Copodus corxmtus, Davis (ex Agassiz MS.). 

1843. Pscimmodus cornutus, Agassiz, Poiss. Foss. vol. iii. p. 174 (name 
only). 
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(?) 1843. Psammodus cornutus, J. E. Portlock, Rep. Geol. Londonderry, 
p. 461, pi. xiv. a, fig. 3. 

(?) 1855. Psammodus cornutus, F. M'Coy, Brit. Palseoz. Foss. p. 643. 
1862. Copodus cornutus (Agassiz MS.), Morris & Roberts, Quart. Journ. 

Geol. Soc. yoI. xviii. p. 100 (name only). 
1862. Copodus lunulatus (Agassiz MS.), Morris & Roberts, loc. cit. 

p. 100 (name only). 
1883. Copodus cornutus, J. W. Davis, Trans. Roy. Dublin Soc. [2] 

vol. i. p. 464, pi. lviii. figs. 2-5 {non fig. 1). 
(?) 1883. Pinacodus gonoplax (Agassiz MS.), J. W. Davis, loc. cit. 

p. 477, pi. lviii. fig. 22. 

Type. Detached teeth; British Museum. 

Teeth mostly longer than broad; a curved transverse suture 

dividing the posterior fourth (or more) of the tooth from the ante¬ 

rior portion. The posterior border of the latter is excavated and 

gently curved, and the postero-lateral angles are not greatly pro¬ 

duced. The small isolated hinder portion of the tooth has a sinuous 

posterior margin, strongly convex in the middle. 

It does not appear certain that the tooth originally figured by 

Portlock as pertaining to this species is the same as those upon 

■which the foregoing diagnosis is founded. It seems advisable, 

however, to follow Agassiz’s intentions as interpreted by J. W. Davis, 

who first fully defined the form. 

Form. Sf Loc. Lower Carboniferous Limestone : Armagh, Ireland; 

Northumberland (M‘Coy). Upper Carboniferous Limestone: York¬ 

shire. 
Unless otherwise stated, the following specimens are from the 

Enniskillen Collection. 

P. 2580-3. Four type specimens described and figured by J. W. 

Davis, loc. cit. 

P. 2584. Thirty-six examples of the main portion of the tooth. 

P. 2584 C. Similar specimen, showing a sinuous transverse suture 

near the anterior extremity. 

P. 2584 a. One small specimen, showing posterior portion of tooth 

in position, half as large as the anterior. 

P. 2584 b. Two detached examples of the posterior portion of the 

tooth. 

P. 1406-7. Six examples of the anterior portion of the tooth. 
Egerton Coll. 

26053-4, 38506. Eight similar specimens. Purchased, 1851,1864. 
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P. 2507. Type specimen of Pinacodus gonoplax, probably referable 

to the present species. The anterior suture has already 

been noted in P. 2584 c. 

49617. Small tooth, probably of this species; Richmond, Yorkshire. 

Purchased, 1878. 

Copodus spatulatus, Davis. 

1862. Copodus spatulatus (Agassiz MS.), Morris & Roberts, Quart. 
Journ. Geol. Soc. vol. xviii. p. 100 (name only). 

1883. Copodus spatulatus, J. W. Davis, Trans. Roy. Dublin Soc. [2] 
vol. i. p. 467, pi. lviii. fig. 7. 

1883. Copodus cornutus, J. W. Davis, tom. dt. pi. lviii. fig. 1. 
1883. Mylacodus quadratics, J. W. Davis, tom. dt. p. 480, pi. lviii. 

figs. 27, 28. 
(P) 1883. Mylacodus sesamini, J. W. Davis, t. c. p. 481, pi. lviii. fig. 29. 
1884. Copodus cornutus, J. W. Davis, Quart. Journ. Geol. Soc. vol. xl. 

p. 623, pi. xxvii. fig. 22. 

Type. Detached tooth ; British Museum. 

Teeth mostly longer than broad, though sometimes of the reverse 

proportions ; crown comparatively flat; a transverse suture, almost 

straight and sharply curved backwards at its extremities, dividing a 

narrow posterior part of the tooth from the larger anterior portion. 

The postero-lateral angles of the root are extraordinarily produced 

backwards, but the corresponding extensions of the crown are very 

slight or absent. The small hinder portion of the tooth has a nearly 

straight posterior margin, being of equal width throughout. 

The specimens in the collection exhibit every gradation between 

the typical elongate form of tooth and those described under the 

names of Mylacodus quadratus and M. sesamini. The original of 

J. W. Davis’s fig. 27, pi. lviii. loc. cit., is merely a broken and 

abraded crown, and the other specimen shows the base of the 

postero-lateral “horns” of the root. The coronal surface of the 

last-named fossil also shows the slight rugosity erroneously described 

as distinctive in M. sesamini. One of the specimens, broader than 

long, exhibits the narrow posterior portion of the tooth in its natural 

position; and the form of the hinder margin of the type of M. sesamini 

is largely due to fracture. 
Form. $ Loc. Lower Carboniferous Limestone: Armagh, Ireland. 

Tipper Carboniferous Limestone : Yorkshire, Derbyshire. 

Unless otherwise stated, the following specimens are from Armagh, 

and in the Enniskillen Collection. 

P. 2513. Type specimen, figured loc. cit. 
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P. 2579. A much worn and abraded specimen, figured by J. W. 

Davis, l. c. pi. lviii. fig. 1, as C. cornutus. 

P. 2514, P. 2585. Eighteen examples, some broken and much ab¬ 

raded, some perfect, and showing more or less of the pos¬ 

terior portion of the tooth. 

P. 2496-7. Type specimens of Mylacoclus quaclratus. 

P. 2495. Type specimen of Mylacodus sesamini. 

P. 2498. Thirty-two specimens, relatively short, some much broken 

and abraded, two showing the posterior portion of the 

tooth in position. 

P. 1408-9. Four imperfect examples. Egerton Coll. 

P. 2504 a. Perfect tooth with base, wanting hinder portion. 

26053 a. Very broad broken specimen, showing hinder portion of 

tooth in position. Purchased, 1851. 

P. 5362. Three small teeth; Ticknall, near Melbourne, S. Derby¬ 

shire. Two are shown, of the natural size, in PI. I. 

figs. 14, 15. Wilson Coll. 

Copodus furcatus, Davis. 

1862. Copodus falcatus, Morris & Roberts, Quart. Journ. GeoL Soc. 
vol. xviii. p. 100 (name only). 

1883. Copodus furcatus, J. W. Davis, Trans. Roy. Dublin Soc. [2] 
vol. i. p. 466, pi. lviii. fig. 16. 

Type. Detached tooth; Pritish Museum. 

Teeth similar to those of C. spcitulatus, but having the posterior 

portion separated by a suture strongly bent in the middle, giving to 

the detached piece a triangular form. 

Form. § Loc. Lower Carboniferous Limestone : Armagh, Ireland. 

P. 2509. Type specimen. Enniskillen Coll. 

Copodus lingua (Davis). 

1862. Mesogomphus lingua (Agassiz MS.), Morris & Roberts, Quart. 
Journ. Geol. Soc. vol. xviii. p. 101 (name only). 

1883. Mesogomphus lingua, J. W. Davis, Trans. Roy. Dublin Soc. [2] 
vol. i. p. 471, pi. lviii. fig. 16. 

Type. Imperfect detached tooth; British Museum. 

Teeth longer than broad; crown flat; the anterior margin 
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rounded, but often comparatively acute. A median semicircular 

suture separates a very small posterior portion of each tooth. 

Form. Sf Loc. Lower Carboniferous Limestone : Armagh, Ireland. 

P. 2500. Type specimen. Enniskillen Coll. 

P. 2501. A less perfect example, with the posterior semicircular 

portion broader, and the anterior margin less curved. 
Enniskillen Coll. 

Copodus auriculatus (Davis). 

1862. Pleurogomphus auriculatus (Agassiz MS.), Morris & Roberts, 
Quart. Journ. Geol. Soc. vol. xviii. p. 101 (name only). 

1883. Pleurogomphus auriculatus, J. W. Davis, Trans. Roy. Dublin 
Soc. [2] vol. i. p. 472, pi. lviii. fig. 15. 

Type. Detached tooth; British Museum. 

Teeth similar to those of the latter species, but having two 

postero-lateral semicircular portions separated by suture, instead of 

the single median one. 

Form. Sf Log. Lower Carboniferous Limestone: Armagh, Ireland. 

P. 2601. Type specimen. Enniskillen Coll. 

P. 2585. Less perfect, but larger example. Enniskillen Coll. 

Copodus minimus, Davis. 

1883. Copodus minimus, J. W. Davis, Trans. Roy. Dublin Soc. [2] 
vol. i. p. 467, pi. lviii. fig. 8. 

Type. Detached teeth; British Museum. 

Teeth longer than broad : crown flat; a curved, almost angu¬ 

larly bent, transverse suture dividing a small posterior portion of 

each tooth from the remainder. The posterior border of the entire 

tooth is very slightly excavated; and the tooth rapidly becomes 

narrowed anteriorly, the front margin being nearly straight. 

Form. Sf Loc. Upper Carboniferous Limestone : Richmond, York¬ 

shire. 

P. 2511. Type specimen. The suture is shown in this fossil, though 

not noted in the original description and scarcely in the 

figure. Enniskillen Coll, 

P. 2512. Two much abraded teeth, probably referable to this species, 

but larger. Enniskillen Coll. 
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Copodus planus (Davis). 

1862. Lahodus planus (Agassiz MS.), Morris & Roberts, Quart. Journ. 
. Greol. Soc. vol. xviii. p. 101 (name only). 

1883. Lahodus planus, J. W. Davis, Trans. Roy. Dublin Soc. [2] vol. i. 
p. 470, pi. lviii. figs. 12-14. 

Type. Detached teeth; British Museum. 

Teeth mostly broader than long, though sometimes of the reverse 

proportions; crown comparatively flat; the posterior border more 

or less strongly convex in the middle, and the anterior border straight, 

with gently rounded lateral angles, and with a slight tendency to 

median excavation. Anteriorly, the tooth is somewhat narrower 

than behind; and the postero-lateral angles of the root are much 

produced backwards. The unabraded coronal surface is slightly 

rugose, and there is rarely any trace of a transverse suture ; when 

present, this is faintly marked and almost median, 

This diagnosis is founded upon the specimens in the collection, 

but it is not improbable that a small narrow portion of tooth was 

originally connected with the posterior margin of the examples thus 
described. 

Form. <Sf Log. Lower Carboniferous Limestone: Armagh, Ireland. 

P. 2590-2. Type specimens. Enniskillen Coll. 

P. 2593. Twenty-four examples, some much broken and abraded. 

Enniskillen Coll. 

49618. Small imperfect tooth, doubtfully associated with this 

species; Upper Carboniferous Limestone, Richmond, 

Yorkshire. There is a suture, as shown in No. P. 2592 

(Davis, pi. lviii. fig. 14), but the tooth is relatively broader 

and more arched antero-posteriorly. Purchased, 1878. 

49620. A smaller tooth, without suture; Richmond. 

Purchased, 1878. 

Copodus oblongus (Davis). 

1862. Mylax batoides (Agassiz MS.), Morris & Roberts, Quart. Journ. 
Geol. Soc. vol. xviii. p. 101 (name only). 

1883. Rhymodus oblongus, J. W. Davis, Trans. Roy. Dublin Soc. [2] 
vol. i. p. 473, pi. lviii. fig. 18. 

1883. Mylax batoides, J. W. Davis, tom. cit. p. 479, pi. lviii. figs. 25, 26. 

Type. Detached tooth ; British Museum. 

Teeth much broader than long; crown comparatively flat, the 

coronal surface only slightly raised in the middle; a posterior portion 
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separated by a straight or slightly curved transverse suture, about 
half as large as the anterior portion. The anterior margin of the 
tooth strongly convex, and the posterior margin slightly so ; the root 
extending far beyond the crown on either side, and produced back¬ 
wards at the postero-lateral angles. 

Form. Sf Log. Lower Carboniferous Limestone : Armagh, Ireland. 

P. 2595-6. Type specimen and broken tooth. Enniskillen Coll. 

P. 2493-4. Type specimens of Mylace batoicles, both fragmentary. 

Enniskillen Coll. 

P. 5325. Two more perfect examples. Enniskillen Coll. 

Copodus prototypus (Davis). 

1862. Labodus prototypus (Agassiz MS.), Morris & Roberts, Quart. 
Journ. Geol. Soc. vol. xviii. p. 101 (name only). 

1883. Labodus prototypus, J. W. Davis, Trans. Roy. Dublin Soc. [2] 
vol. i. p. 468, pi. lviii. figs. 9-11. 

1883. Fhymodus transversus, J. W. Davis, loc. cit, p. 473, pi. lviii. 
fig. 17. 

Type. Detached teeth; British Museum. 
Teeth much broader than long, and strongly arched antero-pos- 

teriorly. The lateral margins of the crown are upturned and the 
median portion much raised; the root extends considerably beyond 
on either side, and its postero-lateral angles are somewhat produced 
backwards. The unabraded coronal surface is very slightly rugose, 
and there is occasionally one sinuous transverse suture—sometimes 
two—imperfectly marked. 

These are probably the opposing teeth of Copodus spatulatus, and 
perhaps also of C. lingua and C. auriculatus; they have, however, 
not yet been discovered in their natural position, and it is thus con¬ 
venient to retain provisionally the specific name already proposed for 
them. 

Form, Log. Lower Carboniferous Limestone : Armagh, Ireland. 

Unless otherwise stated, the following specimens are from the 
Enniskillen Collection:— 

P. 2586-8. Type specimens. 

P. 9253, P. 2594. About forty specimens in various stages of wear 
and abrasion. Some are deeply worn in the middle, one 
also at each side. A few show a single transverse suture, 
one has two sutures. 

H 
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P. 1405. Ten examples, some abraded and broken. Egerton Coll. 

P. 2597. Type specimen of Rhymodus transversus (Agassiz MS.), 

Davis. This only differs from Copoclus prototypal in its 

great lateral elongation, and is thus probably not separable. 

Copodus angulatus (Davis), 

1862. Characodus angulatus (Agassiz MS.), Morris & Roberts, Quart. 

Journ. Geol. Soc. vol. xviii. p. 99 (name only). 
1883. Characodus angulatus, J. W. Davis, Trans. Roy. Dublin Soc. [2] 

vol. i. p. 475, pi. Iviii. figs. 19, 20. 

(P) 1883. Pinacodus gelasimus, J. W. Davis, loc. cit. p. 477, pl. Iviii. 

fig. 23. 

Type. Detached teeth; British Museum. 

Teeth very similar to those of C. prototypus, but differing in the 

smaller lateral extension of the root, and in the straighter posterior 

margin, which is often slightly concave. 

This may possibly be the opposing dentition of C. cornutus. 

Form. <$’ Loc. Lower Carboniferous Limestone : Armagh, Ireland. 

Unless otherwise stated, the following specimens are from the 

Enniskillen Collection:— 

P. 2502-3. Type specimens. 

P. 2504. Ten examples, mostly abraded. 

P. 5326. A perfect tooth, detached from the matrix. 

P. 1410, 11. Three small specimens. Egerton Coll. 

38506 a. Two specimens. Purchased, 1864. 

P. 2508. Type specimen of Pinacodus gelasimus. This is an ex¬ 

tremely abraded tooth, and agrees so closely in outline 

with C. angulatus, that it must be associated with this 

species until the discovery of further evidence renders its 

position certain. 

Copodus (?) cuneatus (Davis). 

1862. Characodus cuneatus (Agassiz MS.), Morris & Roberts, Quart. 
Journ. Geol. Soc. vol. xviii. p. 99 (name only). 

1883. Characodus cuneatus, J. W. Davis, Trans. Roy. Dublin Soc. [2] 
vol. i. p. 475, pl. Iviii. fig. 21. 

Type. Detached tooth ; British Museum. 

Teeth narrower in front than behind, and much arched antero- 

posteriorly. Crown thick or considerably bent downwards laterally, 
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with the lateral margins strongly crimped; posterior border straight 
or convex. 

Form. Sf Loo. Lower Carboniferous Limestone : Armagh, Ireland. 

P. 2505. Type specimen, in some respects very suggestive of a 

Cochliodont dental plate. Enniskillen Coll. 

Dimyleus woodi, J. W. Davis (ex Agassiz MS.) 2, is founded upon 

an indeterminable broken tooth (P. 2602) from the Upper Carboni¬ 

ferous Limestone of Richmond, Yorkshire, perhaps referable to 

Copodus, perhaps Cochliodont. The published figure is misleading, 

the remains of the root extending considerably on either side of the 

fragments of the crown represented; the division between the two 

portions is evidently an accidental fracture. 

The following species of Copodus have also been described upon 

the evidence of detached teeth, but there are no examples in the 
Collection:— 

Copodus corn emus ; Rhy modus corn emus, J. W. Davis, Geol. Mag. 

[3] vol. iii. (1886), p. 155, woodc. fig. 7.—Carboniferous 

Limestone; Chapel-en-le-Frith, Derbyshire. 

Copodus van hornii, St. John & Worthen, Pal. Illinois, vol. vii. 

(1883), p. 229, pi. xx. figs. 2, 3.—St. Louis Limestone; 

Missouri, Illinois. 

Copodus pusillus, St. John & Worthen, tom. cit. p. 231, pi. xx. 

fig. 1.—Chester Limestone ; Illinois. 

Copodus variabilis; Mylacodus variabilis, J. W. Davis, Geol. Mag. 

[3] vol. iii. (1886), p. 154, woodc. figs. 5, 6.—Carbonife¬ 

rous Limestone; Chapel-en-le Frith, Derbyshire. [? Psam- 

modus.~\ 

If specifically distinct, and rightly to be placed here, Cliaracodus 

minimus, Davis (Geol. Mag. [3] vol. iii. p. 155, woodc. fig. 8), will 

require a new specific name.-—Carboniferous Limestone ; Chapel-en- 

le-Frith. 

Genus PSAMMODUS, Agassiz. 

[Rech. Poiss. Foss. vol. iii. 1838, p. 110.] 

Syn. Homalodus, J. W. Davis, Trans. Roy. Dublin Soc. [2] vol. i. 1883, 
p. 481. 

Astrabodus, J. W. Davis, Quart. Journ. Geol. Soc. vol. xl. 1884, 
p. 629. 

Teeth quadrate, more or less elongated, rarely nearly square; 

1 Trans. Roy. Dublin Soc. [2] vol. i. (1883), p. 478, pi. lviii. fig. 24. 
h2 
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root much thicker than the crown, and readily detached from the 

latter. Coronal surface generally marked by transverse rugae. The 

exterior postero-lateral angle of each tooth is somewhat produced 

backwards, to ensure more firm articulation with the succeeding 

tooth; and there appear to have been not more than four antero¬ 

posterior rows in each jaw—a middle pair and a lateral, without 

any median azygous series. 

Psammodns sragosus? Agassiz. 

1838. Psammodus rugosus, L. Agassiz, Poiss. Foss. vol. iii. p. Ill, 

pi. xii. figs. 14-18, pi. six. fig. 15. 
1838. Psammodus porosus, L. Agassiz, tom. cit. p. 112, pi. xiii. figs. 1-18. 
1843. Psammodus rugosus, J. E. Portlock, Rep. Geol. Londonderry, 

p. 465, pi. xiv a, fig. 1. 
1843. Psammodus porosus, J. E. Portlock, op. cit. p. 466, pi. xiv a, fig. 2. 

1844. Psammodus rugosus, L. G. de Koninck, Descr. Anim. Foss. Terr. 

Carb. Belg. p. 616, pi. lv. fig. 4. 
1844. Psammodus porosus, L. G. de Koninck, op. cit. p. 616, pi. liii. fig. 8. 

1848. Psammodus canaliculatus, F. M‘Coy, Ann. & Mag. Nat. Hist. [2] 

vol. ii. p, 122. 
1855. Psammodus canaliculatus, F. M‘Coy, Brit. Palaeoz. Foss. p. 643, 

pi. 3 Gr, fig. 12. 
1855. Psammodus rugosus, F. M‘Coy, op. cit. p. 644. 
1855. Psammodus rugosus, var. porosus, F. M‘Coy, op. cit. p. 644. 

1860. Psammodus porosus, E. d’Eichwald, Lethsea Rossica, vol. i. 

p. 1547. 
1862. Psammodus rugosus, Morris & Roberts, Quart. Journ. Geol. Soc. 

vol. xviii. p. 102. 

1864. Psammodus rugosus, H. Romanowsky,Bull. Soc. Imp. Nat. Mos- 

cou, pt. ii. p. 158, pi. iii. figs. 3, 5. 
1864. Psammodus porosus, IL. Romanowsky, tom. cit. p. 158, pi. iii. fig. 4. 

1875. Psammodus porosiis, W. H. Baily, Figs. Char. Brit. Foss. p. 120, 

pi. xli. fig. 9. 
1877. Psammodus rugosus, R. Etheridge, jun., Geol. Mag. [2] vol. iv. 

p. 308, pi. xiii. figs. 7-9. 
1878. Psammodus porosus, L. G. de Koninck, Faune Calc. Carb. Belg. 

pt. i. p. 41, pi. v. figs. 1-5. 
1883. Psammodus rugosus, J. W. Davis, Trans. Roy. Dublin Soc. [2] 

vol. i. p. 459, pis. lvi., lvii. 
1884. Psammodus rugosus, J. W. Davis, Quart. Journ. Geol. Soc. vol. xl. 

p. 629. 

1886. Psa?nmodus rugosus, J. W. Davis, Geol. Mag. [3] vol. iii. p. 156. 

Type. Detached teeth; Bristol and British Museums. 

A very large species. Teeth comparatively thick; the coronal 

surface in unworn specimens marked by numerous strong, coarse, 
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transverse rugae. Complete dentition apparently consisting of a 

median pair of teeth, generally broader than long, with a lateral 

pair considerably longer than broad. 

As shown by J. W. Davis, loc. Git., the teeth of this species vary 

much in form—some having a convex coronal surface, some concave; 

some broader than long, raised at each narrow extremity, others 

longer than broad, with similarly raised lateral margins (C. canali- 

culatus, M‘Coy); some nearly triangular in shape. The differences 

between these various forms are as great as many considered to be 

of specific value in other cases ; but all the varieties, except one, are 

fortunately unnamed, and it seems advisable, upon present evidence, 

to recognize only a single species. 

Form. Sf Loc. Carboniferous Limestone: Ireland, Scotland, Eng¬ 

land, Wales, Belgium, Bussia. 

(i.) Co. Sligo, Ireland; Enniskillen Collection. 

P. 2555. Type specimen described and figured by Agassiz, loc. cit. 

p. Ill, pi. xix. fig. 15; Easky. 

P. 4163. Crown of much abraded broad tooth; Ballisodere. 

(ii.) Armagh, Ireland ; all from the Enniskillen Collection, 

unless otherwise stated. 

P. 2556. Large transversely elongated tooth, figured by J. W. Davis, 

loc. cit. pi. lvi. fig. 1. 

P. 2562. Large tooth, longer than broad, figured loc. cit. pi. lvii. 

fig. 6. 

P. 2563. Detached abraded crown, figured loc. cit. pi. lvii. fig. 5. 

P. 2561. Abraded small tooth, broader than long, figured loc. cit, 

pi. lvii. fig. 4. 

P. 2559, 60, P. 2564. Lateral teeth, figured loc. cit. pi. lvii. figs. 2, 

3, 7. Upon the original label the third of these teeth is 

said to have been obtained from the Orton Scar Lime¬ 

stone, Bavenstone Dale, Westmoreland. 

P. 2566. Thirty-four teeth of large size, more or less perfect. 

P. 2567. Eour fragmentary teeth, with strong rugose ornament, 

said to have been found associated. 

P. 4162. The finely ornamented crowns of seven broad teeth. 
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P. 2548. Fifteen large broad teeth, with much abraded coronal 

surface. 

P. 2572. Twelve small broad teeth, somewhat abraded. 

P. 2547-50, P. 2578. Thirty-nine broad abraded teeth, mostly 

small. 

P. 2547 a. Abraded specimen showing portion of original coronal 

surface. 

P. 2552. Six very narrow abraded teeth (? partly fragmentary) of 

irregular outline. 

28536, 28742,43, 28923,4. Twenty-five broad teeth, some abraded 

and some broken, and two polished transverse sections. 
Also two lateral teeth. 

Dixon Coll., and Purchased, 1853. 

P. 1312, P. 1315, 6. Fifteen broad teeth, some abraded, some 

broken. Egerton Coll. 

P. 1312 a, P. 1315 a. Four lateral teeth. Egerton Coll. 

P. 2551 a, P. 2571. Fifteen large lateral teeth, the two of the first 

number remarkably thick. 

P. 2551, P. 2553, P. 2588-70. About eighty examples of lateral 
teeth. 

P. 2578, 7. Two specimens figured by J. W. Davis, loc. cit. pi. lvi. 
figs. 2, 3; Tynan, Armagh. 

P. 2575. Fine unabraded broad tooth, detached from matrix; 

Tynan, Armagh. 

(iii.) Hook Point, Wexford, Ireland. 

23712. Two small, much abraded broad teeth. Purchased, 1849. 

P. 4181. Another equally small broad tooth. Enniskillen Coll. 

P. 1478. A lateral tooth of corresponding size. Egerton Coll. 

(iv.) Beith, Ayrshire, Scotland. 

P. 257. Typical example of broad tooth, somewhat abraded ; Lang- 

side, Purchased, 1880. 
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46037. Small much abraded specimen. 

Presented by Bobert Craig, Esq., 1874. 

46034. Pine tooth, as broad as long, with ornament as in No. 49623. 

Presented by Bobert Craig, Esq., 1874. 

(y.) Kendal, Westmoreland. 

P. 2566'; Two large broad teeth, with very coarse ornament, 

^ slightly abraded. Enniskillen Coll. 

P. 4158. Detached abraded crowns of four smaller teeth. 

Enniskillen Coll. 

P. 1314. Portion of unabraded crown of very large tooth. 

Egerton Coll. 

35662. Crushed and abraded lateral tooth. Purchased, 1859. 

(yi.) Bichmond, Yorkshire. 

49623. Tooth longer than broad, much abraded, and partly broken. 

The superficial ornamentation passes posteriorly into pro¬ 

minent coarse longitudinal rugse. Purchased, 1878. 

(yii.) Derbyshire. 

46813. Much abraded broad tooth, of medium size, detached from 

matrix. 

P. 5364. Three fragments : Ticknall. 

Gilbertson Coll. 

Wilson Coll. 

(yiii.) Clifton, Bristol. 

P. 2557. Broad tooth, much abraded, figured by J. W. Dayis, loc. 

cit. ph lyi. fig. 5. Enniskillen Coll. 

P. 2558. Much abraded fragment of tooth, triangular in form, 

figured loc. cit. pi. lyi. fig. 7. Enniskillen Coll. 

P. 2574. Three large unabraded dental crowns (one from the 

“ Black Bock ”) yery broad. Enniskillen Coll. 

34966-68, 20825. Four broad teeth, moderately large, scarcely 

abraded. Two of the specimens show the coronal protu¬ 

berance noted by J. W. Dayis in no. P, 2557. 

Purchased, 1847, 1860. 
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49985. Yery large tooth, as broad as long, much abraded; the 

superficial ornament posteriorly becoming well-marked 

longitudinal ridges and furrows. Purchased, 1879. 

49986. Abraded broad tooth. Purchased, 1879. 

P. 2554. Pour much abraded specimens from the “ Black Rock; ” 

one of the type of no. 49985, another very broad, the two 

others narrowed at one extremity. Enniskillen Coll. 
* 

34969, 34970. Two abraded examples of medium size, the one of 

the type of P. 2557, the other ornamented like no. 49985. 

Purchased, 1860. 

P. 1313, P. 1316. Fourteen broad specimens, mostly abraded. 

Egerton Coll. 

44851. Three similar much abraded and somewhat broken speci¬ 

mens. Presented by Benjamin Bright, Esq., 1873. 

20575, 34971, 36306, 7. Five broken and abraded examples. 

Purchased, 1846, 1860, 1861. 

20828. Eleven small specimens, mostly fractured and abraded. 

Purchased, 1847. 

20828 a. One small specimen from the “ Black Rock,” polished to 

show structure. Purchased, 1847. 

P. 5224. Three imperfect examples. 

Presented by J. E. Lee, Esq., 1885. 

P. 1316 a. Three lateral teeth. Egerton Coll. 

20828 b. Six small abraded elongate teeth, each tapering at one 

extremity. One example shows a very thick root. 

Purchased, 1847. 

P. 2565. Two similar but larger specimens. Enniskillen Coll. 

(ix.) Clevedon, Somersetshire. 

P. 4160. Specimen of medium size, slightly broader than long. 

Enniskillen Coll. 

(x.) North Wales. 

P. 5365. Small abraded tooth, detached from matrix; Crags near 

Llangollen, Wilson Coll. 
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Psammodus expanses (Davis). 

1884. Astrabodus expansus, J. W. Davis, Quart. Journ. Geol. Soc. 
Yol. xl. p. 630, pi. xxvi. figs. 11, 12. 

Type. Imperfect teeth ; Horne Coll., York Museum. 

Teeth somewhat saddle-shaped, broader than long. Year the 

outer lateral margin the crown is raised into a prominent ridge, 

which extends backwards as a process beyond the remainder of the 

posterior border. 

Form. Sf Loc. Upper Carboniferous Limestone (Yoredale Docks): 

Yorkshire. 

P. 4903. Fragmentary abraded tooth; Wensleydale. Horne Coll. 

Psammodus salopiensis, sp. nov. 

1862. A palate, or part of a palate, Morris & Roberts, Quart. Journ. 
Geol. Soc. yoI. xYiii. p. 10-5, pi. iii. fig. 5. 

Type. Four associated teeth, in natural relative positions; British 

Museum. 

A small species. Teeth comparatively thick; the inner two 

thirds of the crown round and tumid, rapidly thinning outwards 

laterally. 

Form. Sf Log. Carboniferous Limestone (zone of Rhynchonella 

pleuroclon) : Fallow, Shropshire. 

36469. Type specimen, figured, of the natural size, by Morris and 

Roberts, loc. cit. Two symmetrical pairs of teeth are 

shown, one behind the other. Of one pair each tooth is 

approximately as broad as long, while of the succeeding 

(or preceding) pair the length equals only about two 

thirds of the breadth. The appearance of tapering both 

anteriorly and posteriorly is due to accidental fracture. 

Presented by G. E. Roberts, Esq., 1862. 

Psammodus trapesiformis (Davis). 

1883. Homalodus trapeziformis, J. W. Davis, Trans. Roy. Dublin Soc. 
[2] vol. i. p. 482, pi. lviii. fig. 30. 

1883. Homalodus quadratus, J.W. Davis, tom. cit. p. 482, pi. lviii. fig. 31. 

Type. Detached tooth ; British Museum. 

The teeth are comparatively thin, though the root attains about 

twice the thickness of the crown ; the coronal surface seems to have 

been flat, smooth, and punctate. The length and breadth of each 



106 SELACHII. 

tooth are approximately equal, the latter measurement sometimes 

slightly exceeding the former. 
The third of the specimens mentioned below is intermediate 

between the types of H. trapeziformis and II. quadratus, which it 

seems inadvisable to separate specifically. All are from the 

Enniskillen Collection. 

Form. S)' Loo. Lower Carboniferous Limestone : Armagh, 

p. 2599. Type of Homalodus trapeziformis, Davis. 

P. 2600. Type of H. quadratus, Davis. 

P. 5323. Tooth intermediate between the foregoing. 

P. 5324. Smaller tooth, probably referable to the same species. 

Fsammodias Eomanowsky. 

1864. Psammodus angustus, H. Eomanowsky, Bull. Soc. Imp. Nat. 

Moscou, pt. ii. p. 159, pi. iii. fig. 6. 
1874. Psammodus angustus, H. Trautschold, Nouv. Mem. Soc. Imp. 

Nat. Moscou, vol. xiii. p. 289, pi. xxviii. fig. 5. 
1878. Psammodus angustus, L. G. de Koninck, Eaune Calc. Carb. 

Belg. pt. i. p. 45, pi. v. fig. 6. 

Type. Detached tooth. 

The coronal surface of unworn and un abraded teeth is probably 

rusose, though the majority of the fossils only show such markings 

upon the sides. The inner teeth are mostly about two and a half 

times as broad as long, the crown exhibiting a tumid rising towards 

its outer lateral extremity, where it is produced into a downwardly- 

directed plate extending over the root. The root is scarcely as 

thick as the crown, and likewise bent downwards at the lateral 

extremity. 
Trautschold mentions the occurrence of small square teeth of 

Psammodus in the same bed as the remains of the present species ; 

and these may probably be regarded as lateral teeth, like those of 

P. rugosus. 
Form. A Log. Lower Carboniferous Limestone : Alexine, Govern¬ 

ment of Toula, and Mjatschkowa, Government of Moscow, Eussia; 

Eeluy, Belgium. 

P. 4485. Eive detached dental crowns and one complete tooth: 

Mjatschkowa. Purchased, 1884. 

P. 5112. Two detached dental crowns and one almost complete 

tooth; Mjatschkowa, Purchased, 1886. 
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Psammodus specular is, Trautschold. 

1874. Psammodus speculates, H. Trautschold, Nouv. Mem. Soc. Imp. 
Nat. Moscou, yol. xiii. p. 288, pi. xxviii. fig. 4. 

Type. Detached tooth. 

The coronal surface of the fossil teeth is smooth, though, as these 

are all more or less abraded, it may have originally been rugose. 

The inner teeth are about two and a half times as broad as long, 

and somewhat twisted round the long axis. The crown is nearly 

twice as thick as the root, and is not downwardly bent at either 

extremity. 

As already remarked by Trautschold, it is not improbable that 

these teeth may be truly referable to P. angustus, being perhaps 

the opposing teeth to those described under the last-named species. 

The distinctness of their shape, however, renders it convenient to 

separate them until further evidence as to their relationships is 
discovered. 

Form. Sf Log. Lower Carboniferous Limestone: Mjatschkowa, 
Government of Moscow, Russia. 

P. 4488. Lour teeth and one detached crown. Purchased, 1884. 

P. 5113. Two detached dental crowns, of large size. 

Purchased, 1886. 

The following species have also been founded upon detached 

teeth, but there are no examples in the Collection :— 

Psammodus angularis, Newberry and Worthen, Pal. Illinois, 

vol. ii. (1866), p. 107, pi. xi. fig. 2. (?) “ P. porosus 

Agassiz,’7 ibid. p. 107, pi. xi. fig. 1; P. angularis, St. 

John & Worthen, Pal. Illinois, vol. vii. (1883), p. 222, 

pi. xix. figs. 1, 2.—Chester Limestone; Illinois. 

Psammodus ccelatus, St. John & Worthen, op. cit. vol. vii. (1883), 

p.- 217, pi. xviii. fig. 1.—St. Louis Limestone ; Iowa. 

Psammodus crassidens, St. John & Worthen, op. cit. vol. vii. (1883), 

p. 218, pi. xviii. figs. 2-6; P. rugosus, Newberry & 

Worthen (non Agassiz), op. cit. vol. ii. p. 108, pi. xi. 

fig. 3.—St. Louis Limestone; Illinois, Iowa. 

Psammodus glyptus, St. John & Worthen, tom. cit. p. 209, pi. xiv. 

figs. 5, 6.—Upper Burlington Limestone; Illinois. 

Psammodus grandis, St. John & Worthen, tom. cit. p. 211, pi. xv. 

figs. 1-3.—Keokuk Limestone ; Iowa. 

Psammodus inflexus, H. Trautschold, Nouv. Mem. Soc. Imp. Nat. 
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Moscou, vol. xiii. (1874), p. 271, pi. xxvii. fig. 12; Helodus, 

P. Semenow & W. yon Moller, Bull. Acad. Imp. Sci. St. 

Petersb. yol. yii. (1864), p. 235, pi. i. fig. 9.—Lower 

Carboniferous Limestone (L. G. de Koninck) or Upper 

Devonian (Trautschold) ; Government of Toula, Bnssia. 

Psammodus lovianus, St. John & Worthen, tom. cit. p. 207, pi. xiv. 

figs. 7-9.—Burlington Limestone; Iowa, Illinois. 

Psammodus plenus, St. John & Worthen, tom. cit. p. 213, pi. xvi. 

figs. 1-4, pi. xvii. figs. 1-4.—St. Louis Limestone; Mis¬ 

souri, Illinois, Michigan. 

Psammodus reticulatus, Newberry & Worthen, tom. cit. p. 109, 

pi. xi. fig. 5; St. John & Worthen, tom. cit. p. 224, pi. xix. 

figs. 3, 5.—Chester Limestone; Illinois. 

Psammodus spring eri, St. John & Worthen, tom. cit, p. 202, pi. xx. 

figs. 4-11.—Upper Burlington Limestone; Iowa, Illinois. 

Psammodus tumidus, St. John & Worthen, tom. cit. p. 205, pi. xiv. 

figs. 1-4.—Upper Burlington Limestone ; Iowa, Illinois. 

Psammodus turgidus, St. John & Worthen, tom. cit. p. 206, pi. xv. 

fig. 4.—Upper Burlington-Keokuk Limestone; Iowa. 

It is also uncertain whether the tooth described under the 

following name may not be referred to a lateral position in the jaw 

of jPsammodus:— 

Solenodus crenulatus, H. Trautschold, Nouv. Mem. Soc. Imp. Nat. 

Moscou, vol. xiii. (1874), p. 293, pi. xxviii. fig. 11.— 

Carboniferous Limestone; Moscow, Kussia. 

An indeterminable tooth from the Rhsetic of Stuttgart, certainly 

not of Psammodus, is described under the name of P. orbicularis, 

Plien. (Meyer & Plieniuger, Pal. Wiirttemb., 1844, p. 117, pi. x. 

%. 24). 

Genus ARCH^OBATIS, Newberry. 

[Ann. New York Acad. Sci. vol. i„ 1878, p. 190.] 

“ Dentition flat and pavement-like ; teeth of large size, thick and 

massive, in several rows, the different series arched and increasing 

in size from behind forward; under surfaces somewhat excavated 

to fit the curvature of the cartilaginous jaw; upper third of teeth 

formed by a coat of enamel, transversely corrugated and punctate/’ 

Archceobatis gigas, J. S. Newberry, loc. cit. p. 191; also in Ann. 

Bep. Geol. Surv. Indiana, 1879, p. 34^;—St. Louis Lime¬ 

stone : Greencastle, Indiana. /LA 
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Family MYLIOBATIDIE. 

Pectoral fins of very large size, interrupted at the sides of the 
head, hut reappearing as one or a pair of small cephalic fins at the 
extremity of the snout. Tail very slender. Cleft of mouth straight, 
and dentition, when present, in the form of a triturating pavement. 

Genus MYLIOBATIS, Cuvier. 

[Begne Animal, vol. ii. 1817, p. 137.] 

Head free from the disk; so-called cephalic fin single. Teeth 
large, flat, sexangular, tessellated, arranged in seven antero-poste- 
rior series. The dentition of the upper jaw strongly arched antero- 
posteriorly, that of the lower jaw quite flat. Dental crown smooth 
or slightly striated; attached surface of root longitudinally ridged 
and grooved. Except in very young individuals—in which the 
teeth are all approximately of equal size—the median row is rela¬ 
tively very broad, while the teeth of the three lateral series on each 
side are rarely broader than long. Tail with a dorsal fin near its 
root, generally with a posteriorly situated barbed spine. 

The relative proportions of the median teeth vary with the age 
(or size) of the individual, the breadth gradually becoming greater 
with respect to the length, and in determining the fossil teeth it is 
necessary to allow for this change \ 

Myliobatis dixoni, Agassiz. 

1843. Myliobatis dixoni, L. Agassiz, Poiss. Foss. vol. iii. p. 319. 
1843. Myliobatis heteropleurus, L. Agassiz, tom. cit. p. 323, pi. xlvii. 

figs. 6-8. 
1850. Myliobatis dixoni, F. Dixon, Foss. Suss. p. 198, pi. x. figs. 1, 2, 

pi. xi. fig. 14, pi. xii. fig. 3. 
1850. Myliobatis contractus, F. Dixon, op. cit. p. 200, pi. xi. fig. 17. 
1850. Myliobatis striatus, F. Dixon (non Agass.), op. cit. pi. xii. fig. 2. 
(P) 1859. Myliobcites de Cuise Lamotte, P. Gervais, Pal. Fran^. 2nd ed. 

pi. Ixvii. fig. 14. 
1883. Myliobatis dixoni, H. B. Geinitz, Abh. naturw. Ges. Isis, Dresden, 

p. 6, pi. i. fig. 7. 
1883. Myliobatis toliapicus, H. B. Geinitz (non Agass.), loc. cit. p. 38, 

pi. ii, fig. 2. 

1888. Myliobatis dixoni, A. S. Woodward, Ann. & Mag. Nat. Hist. [6] 
vol. i. p. 41, pi. i. figs. 1-4. 

1 See Ann. & Mag. Nat, Hist. [6] vol. i. 1888, pp. 36-47, pi. i. 
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Type. Upper dental plates; British. Museum. 
Teeth very massive, the coronal contour transversely arched, 

especially in the upper jaw. Longitudinal superficial strise well 

marked in unabraded specimens. Median teeth in the adult rarely 

or never more than five times as broad as long; lateral teeth much 

longer than broad. 
The specimens figured respectively under the names of M. con¬ 

tractus, JSl. stricitus, and J\I. toliapicus, by Dixon andGeinitz, toe. cit., 

are examples of the lower dentition of M. clixoni : so also probably 

is the type specimen of M. heteropleurus, Agassiz. Numerous 

measurements of the teeth at various stages of growth are given 

by the present writer, loc. cit. 

Form. 4' Loc. Barton Clay (Upper Eocene) : Hampshire. Braek- 

leskam Beds (Middle Eocene): Sussex. Phosphate Beds (Middle or 

Upper Eocene) : Helmstedt, near Harzburg, Brunswick. (?) Lower 

Eocene : Cuise-la-Motte, Oise, Erance. 

' Upper Dentition.—Bracklesham Beds, Bracklesham Bay. 

25814, 25621, 25623, P. 434. Type specimens figured by Dixon, 
op. cit., and noticed by the present writer, loc. cit. p. 41. 

Dixon Coll., and (P. 434) Purchased, 1882. 

25844. Abnormal specimen, having the lateral plates in the form of 

irregular parallelograms, referred to by Dixon, op. cit. 

p. 198. Dixon Coll. 

25845-6, 25648-9, 25654. Plates in connected series. Dixon Coll. 

25864. A very fine connected series of nine median teeth, with two 

lateral rows on each side ; the unworn surface is somewhat 

longitudinally striated and wrinkled. Dixon Coll. 

38839, 38841-46. Plates in connected series. The first specimen 

is noticed by the present writer, loc. cit. p. 41. 
BoiverbanJc Coll. 

P.435, P. 437. Six examples. Purchased, 1882. 

P. 5384. Four medium-sized specimens. 
Presented by P. E. Coornbe, Esq., 1888. 

P. 1496, P. 1498, P. 1498 a, P. 1504 a, P. 1507 c, P. 1509. Twenty 
examples. No. P. 1498 a is noticed by the present writer, 

loc. cit. p. 41. Egerton Coll. 

P. 3044, P. 3044 a-c. Twelve examples. Nos. P. 3044 a, b, are 

noticed by the present writer, loc. cit. p. 41. 
Enniskillen Coll. 



e.ea*-, d^txf. 

%>rf. s4'^. iffff. XV in./. 6-Of,/f. X XV. l~y&'c:<r^y._ n* 
>/ 

^ ^±r~\ J'.'Sjrh"-, /,.<2'L^M-crrm* £r~*~ 

ft?. /Vf/scrfaAs a/l*s7?f'j~/y. Pglu^JL /3cv// v 5Vc/: j-c/c^. Oe <*<■/. 
0 _ A 4/05 

/?y+cr, J&Z p. 3^ Zy * . 

S fh . I--<(& n['. .* 4//' djO*fl- -Stotv. ccj^e^f . y/c<^& C<p/ cn* sy-rCi r*~+ Cl 

‘ 2<<, ^- i^**'*~ ^ 0 ^ A* . /. / 

2 X3. ** w .4^4/*c.AC«» *^6. /V ^ -V K-j/ 'O 

/*. I* 44, *. /?/. ^ 

^ ^?4^ctf Xl© h. Jl2 ' ^-&jr 
r 

} ra, WcLt V* 

1+S- 

<?'S f- >^ o^. /^/ju*oA . /*^o/1, ^v', /Vg~ ^ 

*, ^‘7'? /t-^. x/'f'* ■* <_ 

^6‘2. /y» o/. 0*£V 6nn^-f fl.ZsJ f/f-S'Z, f-*4,*ry L/M' ^ 





MYLIOBATIDJS. Ill 

28082. Five median teeth in connected series, very small. 

Presented by F. E. Edwards, Esg., 1852. 

P. 4457 a. Six small examples of median teeth. Ennislcillen Coll. 

Lower Dentition.—(i.) Bracklesham Beds, Bracklesham Bay. 

25641. Connected series of seven median teeth, with parts of two 

rows of lateral teeth, of adult, described and figured by the 

present writer, loc. cit. p. 42, pi. i. fig. 4. A transverse 

section of the dentition is shown in the accompanying 

woodcut (fig. 4). Dixon Coll. 

Fig. 4. 

Transverse section of lower dentition of Myliobatis dixoni (no, 25641), 

25642. Much abraded adult specimen. Dixon Coll. 

P. 4458. Connected series of five median teeth, with parts of two 

lateral rows, of a larger individual than the preceding, 

noticed loc. cit. p. 42. Ennislcillen Coll. 

25821. Specimen figured by Dixon, op. cit. pi. xii. fig. 2, as If. 

striatus. Dixon Coll. 

25620. Type specimen of M. contractus, Dixon, op. cit. p. 200, 

pi. xi. fig. 17. Dixon Coll. 

25660. Similar specimen, noticed by the present writer, loc. cit. 

p. 42. Dixon Coll. 

40255. Similar less perfect specimen. Edwards Coll. 

P. 1505 b. Another small example. Egerton Coll. 

37758. Somewhat larger specimen, noticed loc. cit. p. 42. 

Purchased, 1863. 

P. 438. Specimen described and figured by the present writer, loc. 

cit. p. 42, pi. i. fig. 2. Purchased, 1882. 

(ii.) Barton Clay, Barton Cliff, Hampshire. 

P.1496, P.1508 a. Two connected series of five median teeth, with 

two lateral rows : the second is described and figured loc. 

cit. p. 42, pi. i. fig. 3. Egerton Coll. 
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P. 1508 b. Fragment of very large dentition. Egerton Coll. 

P. 4457 C. Fragment of young dentition, described and figured loo. 

cit. p. 42, pi. i. fig. 1. Enniskillen Coll. 

P. 3051. Type specimen of M. heteropleurus, Agassiz, loc. cit. 

p. 323, pi. xlvii. figs. 6-8 ; locality unknown. 

Enniskillen Coll. 

Myliobatis striatus, Buckland. 

1837. Myliobatis striatus, W. Buckland, Geol. & Min. 2nd edit. vol. ii. 

p. 46, pi. xxvii. d, fig. 14 (name and figure only). 
1843. Myliobatis striatus, L. Agassiz, Poiss. Foss. vol. iii. p. 320. 

1843. Myliobatis punctatus, L. Agassiz, tom, cit. p. 322, pi. xlvii. figs. 

11, 12. 
1850. Myliobatis irregularis, F. Dixon, Foss. Suss. p. 199, pi. xi. 

fig. 15. 
1850. Myliobatis edwardsii, F. Dixon, op. cit. p. 199, pi. xi. fig. 16. 
(?) 1885. Mxyliobatis toliapicus, F. Noetling (gion Agassiz), Abb. geol. 

Specialk. Preussen u. Tliiiring. Staaten, vol. vi. pt. 3, p. 19, pi. ii. 

fig. 1. 
1888. Myliobatis striatus, A. S. Woodward, Ann. & Mag. Nat. Hist. [6] 

vol. i. p. 42, pi. i. figs. 5-9. 

Type. Lower dentition ; Oxford Museum. 

Dentition large and thick, the coronal contour slightly arched 

from side to side, almost flat in the adult lower jaw. Longitudinal 

superficial stride or wrinkles generally well marked in unabraded 

specimens. Median teeth in the adult at least six times as broad as 

long ; lateral teeth longer than broad, but those of the first row not 

so elongate as in M. dixoni. 

Form. Sj' Loc. Barton Clay (Upper Eocene) : Hampshire. Brack¬ 

lesham Beds (Middle Eocene) : Sussex. , i. - 

Upper Dentition.—Some of these specimens must pertain to M. 

gonipleurus, others perhaps to M. toliapicus. Unless otherwise 

stated, they were all obtained from the Bracklesham Beds, 

Bracklesham Bay. 

25671. Fragment of dentition of very young individual, remarkably 

thick, and showing three lateral rows of teeth ; figured by 

the present writer, loc. cit. p. 44, pi. i. fig. 10. 

Dixon Coll. 

25647, 25653, 25659. Three connected series of median teeth, very 

young; the third is noticed loc. cit. p. 44. Dixon Coll. 
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P. 4457 b. Connected series of five median teeth, and two lateral 

rows, unabraded; very young individual. 
Enniskillen Coll. 

25662. Small crushed median teeth, with three first laterals. 

Dixon Coll. 

38849. Connected series of six median teeth, with abraded surface. 

Bowerbank Coll. 

40257, 40312-3. Four examples of median teeth in series; the 

second and third specimens are noticed, loc. cit. p. 44. 

Edwards Coll., and Purchased, 1867. 

25643. Connected series of seven large median teeth, probably re¬ 

ferable to this species. Dixon Coll. 

P. 1501. Type specimen of M. punctcitus, Agassiz; Barton Clay, 

Barton Cliff, Hampshire. The punctated coronal surface 

owes its characters to post-mortem abrasion, and the pro¬ 

portions of the teeth agree with those of M. striatus. 

Ecjerton Coll. 

P. 1505 c, P. 1507 e. Seven examples, very young. Ecjerton Coll. 

P. 1502. Two examples, one showing seven median plates, with 

first lateral row; noticed by the present writer, loc. cit. 

p. 44. Ecjerton Coll. 

P. 3046. Connected series of six median teeth ; Barton Clay, Barton 

Cliff. Enniskillen Coll. 

P. 3047. Connected series of six median teeth, showing unworn 

surface; noticed, loc. cit. p. 44. Enniskillen Coll. 

40253. Fragments of four median teeth ; Alum Bay, Isle of Wight. 

Edwards Coll. 

P. 5388. Two abraded specimens, retaining part of the original 

coronal surface, one showing portions of two lateral series 

of teeth. Presented bj P. E. Coornbe, Esq., 1888. 

Lower Dentition.—Braeklesham Beds, Bracklesham Bay. 

P. 433. Type specimen of M. irregularis, Dixon. 
Purchased, 1882. 

25665-7. Three adult examples, showing two lateral rows in ad¬ 

dition to median teeth ; the second and third are noticed 

by the present writer, loc. cit. p. 43. Dixon Coll. 

i 
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40252. Specimen figured by the present writer, loc. cit. pi. i. fig. 9. 

A transverse section of this fossil is shown in the ac¬ 

companying woodcut, fig. 5. Edwards Coll. 

Fig. 5. 

38838, 39245. Two large specimens; the first figured loc. cit. pi. i. 
g Boiverbcink Coll. 

P. 3040. One large example, showing 14 median teeth, flanked by 

two imperfect lateral series ; noticed, loc. cit. p. 43. 
Enniskillen Coll. 

24843. Medium-sized abraded specimen. Purchased, 1850. 

P. 1504. Medium-sized specimen, with striated surface partly pre¬ 
served Egerton Coll. 

P. 1507 a, b. Three very small examples probably referable to this 

species ; two are figured, loc. cit. pi. i. figs. 5, 6. 
Egerton Coll. 

P. 1507. Five small specimens. Egerton Coll. 

P. 1505. One small specimen. Egerton Coll. 

25615. Type specimen of M. edwardsii, Dixon ; evidently the 

abraded dentition of a half-grown individual of M. striatus. 

Dixon Coll. 

25631-4, 25822. Five specimens, four about the size of the so-called 

M. edwardsii, two smaller. Dixon Coll. 

28082 a. Another similar specimen. 
Presented by F. E. Edivards, Esq., 1852. 

P. 3043. XTnabraded specimen showing three rows of lateral teeth; 

noticed, loc. cit. p. 43. The lateral teeth are broader than 

ordinarily, though not equalling the breadth of those of 

M. toliaqoicus. Enniskillen Coll. 

P. 3041, P. 3048, P. 4457, P. 4459-60, P. 4461 a. Eleven examples 
about the size of M. edwardsii. Enniskillen Coll. 

P. 3049 a. Specimen figured by the present writer, loc. cit. pi. i. 
figt Enniskillen Coll. 

P. 4461 b. Two very young specimens. Enniskillen Coll. 
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P. 5386. Twelve examples, of various sizes, some with two rows of 

lateral teeth. Presented by P. E. Coombe, Esq., 1888. 

Myliobatis goniopleurus, Agassiz. 

1843. Myliobatis goniopleurus, L. Agassiz, Poiss. Foss. vol. iii. p. 319, 

pi. xlvii. figs. 9, 10. 
1888. Myliobatis goniopleurus, A. S. Woodward, Ann. Mag. Nat. Hist. 

[6] vol. i. p. 44. 

Type. Abraded lower dentition ; British Museum. 

Teeth of similar proportions to those of M. striatus; lower den¬ 

tition differing in the greater thickness and more raised contour of 

the crown (see PI. III. fig. 5 a). 

The second of the specimens mentioned below seems to afford the 

requisite proof of the distinctness of this species from M. striatus, 

noted as* wanting at the time of publication of the present writer’s 

memoir, loc. cit. All these specimens represent the lower dentition, 

that of the upper jaw being at present indistinguishable from the 

corresponding dentition of M. striatus. 

Form. <j* Loc. London Clay (Lower Eocene): Isle of Sheppey. 

Bracklesham Beds (Middle Eocene): Bracklesham Bay. 

P. 3045. Type specimen ; Sheppey. Enniskillen Coll. 

P. 5387. Connected series of eleven median teeth, with portions 

of two rows of lateral teeth on one side, and three on fi******U 

the other, mostly abraded, hut in part showing the 

original coronal surface; Bracklesham. A portion of the 

specimen is represented, of the natural size, in PI. III. 

fig. 5, arid the coronal contour is given in the section, 

fig. 5 a. The median teeth measure 0*05 by 0*007- 

0*009, and are slightly curved antero-posteriorly. 

Presented by P. E. Coombe, Esq., 1888. 

P. 5385. Three imperfect abraded series of median teeth, with a few 

first lateral; Bracklesham. The median teeth measure 

respectively, 0*021 by 0*005, 0*032 by 0*007, and 0*038 

by 0*008. Presented by P. E. Coombe, Esq., 1888. 

38837. Series of five median teeth, with portions of two lateral rows ; 

Bracklesham. Bowerbank Coll. 

43102. Abraded series of seven median teeth, with portions of two 

lateral series on each side; Bracklesham. The median 

teeth measure 0*031 by 0*007. Wetherell Coll. 

25663. A very similar, but slightly larger specimen ; Bracklesham. 

Dixon Coll. 
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P. 1505 a, P.15051), P. 1507 d. Three small specimens; Brack - 

lesham. The first is referred to M. striatus by the present 

writer, loc. cit. p. 43. Egerton Coll. 

P. 3049, P. 4457 d, e. Tour medium-sized examples ; Bracklesham. 

The median teeth of the largest measure 0-037 by 0-008. 

Enniskillen Coll. 

Myliobatis toliapicus, Agassiz. 

1843. Myliobatis toliapicus, L. Agassiz, Poiss. Foss. vol. iii. p. 321, 

pi. xlvii. figs. 15-20. 
1843. Myliobatis suturalis, L. Agassiz, tom. cit. p. 322, pi. xlvi. figs. 

12-16. 
1843. Myliobatis nit ictus, L. Agassiz, tom. cit. p. 325. 

1847. Myliobatis striatus, It. Owen (non Agassiz), Ann. Mag. Nat. Hist. 

[1] yol. xix. p. 25, woodcut. 

(?) 1850. Myliobatis toliapicus, F. Dixon, Foss. Suss. p. y, pi. x. 
figs. 3-5. 

1888. Myliobatis toliapicus, A. S. Woodward, Ann. Mag. Nat. Hist. 
[6] yol. i. p. 45. 

Type. Lower dentition ; British Museum. 

Dentition comparatively thin, the coronal contour flat in the lower 

jaw, nearly so in the upper. Longitudinal superficial striae scarcely 

apparent. Median teeth in the adult at least six times as broad as 

long; lateral teeth as broad as long, more or less diamond-shaped. 

Form, cf- Loc. Barton Clay (Upper Eocene) : Hampshire. Brack¬ 

lesham Beds (Middle Eocene): Sussex. London Clay (Lower 

Eocene): Isle of Sheppey. Lower Eocene : Belgium. 
/k CL4 

Upper Dentition.—(i.) London Clay, Isle of Sheppey. 

P. 1494. Connected series of nine median teeth, with remains of 

three lateral rows. Egerton Coll. 

30892. Much abraded specimen, with fragments of cartilage. 

Purchased, 1856. 

P. 1506 a. Connected series of seven median plates, with remains 

of two lateral rows. Egerton Coll. 

P. 528. Connected series of six median teeth, probably belonging to 

a young individual of this species, named M. nitidus by 

Agassiz, loc. cit. It is described by the present writer, 

loc. cit. p. 45. Egerton Coll. 

(ii.) Bracklesham Beds, Bracklesham Bay. 

P. 436 a. Two series of small median teeth. Purchased, 1882. 
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40254. Connected series of six median teeth, young. 

Edwards Coll. 

25658. Connected series of five median teeth, with two of the first 

lateral row ; coronal surface mostly much abraded, having 

the appearance described by Agassiz in the so-called M. 

punctatus. Dixon Coll. 

P. 1507 f. Three median teeth, with the first lateral row of each 

side, belonging to a very young individual either of this 

species or M. striatus. Each median tooth measures 

approximately 0*011 m. by 0*002 in. Egerton Coll. 

Lower Dentition.—(i.) London Clay, Isle of Sheppey. 

P. 3038. Type specimen. Enniskillen Coll. 

28764. Connected series of nine median teeth, with remains of two 

lateral rows. Purchased, 1853. 

P. 3042. Very large specimen, with first lateral row broad and 

irregular; noticed by the present writer, loc. cit. p. 45. 

Enniskillen Coll, 

35693. Fragmentary dentition of young individual. 

Purchased, 1859. 

(ii.) Bracklesham Beds, Bracklesham Bay. 

25669-70, 25672. Three examples of moderate size, and one small; 

the first is noticed, loc. cit. p. 45. Dixon Coll. 

38850-54. Live fine specimens; the last noticed, loc. cit. p. 45. 

Bowerbank Coll. 

25613. Specimen figured by Dixon, op. cit. pi. x. figs. 3, 4. 

Dixon Coll. 

P. 3039. Connected series of 13 median teeth, with two lateral rows 

on each side. Enniskillen Coll. 

P. 1505. Three fragmentary examples. Egerton Coll. 

P. 1505 c, P. 1507 c. Two small specimens; noticed, loc. cit. p. 45. 

Egerton Coll. 

P. 436. Small abraded connected series of seven median teeth. 

Purchased, 1882. 

P. 5426. Two small specimens. 

Presented by P. E. Coombe, Esq., 1888. 
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(iii.) Barton Clay, Barton Cliff. 

P. 1500. Connected series of 12 median teeth, with two lateral rows 

on each side. Egerton Coll. 

(iy.) Lower Eocene, near Brussels, Belgium. 

42856. Connected series of six median teeth, with two lateral rows. 

Van Breda Coll. 

P. 1510. Era gment of dentition, showing three lateral rows of teeth. 

Egerton Coll. 

Myliobatis latidens, A. S. Woodward. 

1888. Myliobatis latidens, A. S. WToodward, Ann. Mag. Nat. Hist. [6] 
vol. i. p. 45, pi. i. figs. 11, 12. 

Type. Lower dentition; British Museum. 

A small species. Coronal contour of lower dentition flat, that of 

the upper only slightly transversely arched. Median teeth in adult 

not less than eight times as broad as long; lateral teeth at least as 

broad as long. 

Form. Loc. Bracklesham Beds (Middle Eocene): Sussex. 

25630 a. One of the type specimens; figured, loc. cit. pi. i. fig. 12. 

Dixon Coll. 

P. 1507 g. Second type specimen; figured, loc. cit. pi. i. fig. 11. 

Egerton Coll. 

25630, 25637, 25672. Three similar specimens, the second showing 

two series of lateral teeth on each side. Dixon Coll. 

P. 1506 a. Abraded series of six median teeth of large individual; 

referred to, loc. cit. p. 46. Egerton Coll. 

25656. Portion of upper dentition doubtfully assigned to this species; 

figured, loc. cit. pi. i. fig. 13. Dixon Coll. 

The two species M. gyratus and M. jugalis, ascribed by Agassiz1 

to the London Clay of Sheppey, are probably founded upon the 

abraded dentition of one of the foregoing species. 

Myliobatis stokesii, Agassiz. 

1843. Myliobatis stokesii, L. Agassiz, Poiss. Foss. vol. iii. p. 318, pi. xlvii. 

figs. 1, 2. 

Type. Half of lower dentition; British Museum. 

Crown of median tooth very thick, though flattened, in the middle 

1 Poiss. Foss. yol. iii. 1843, pp. 323,324, pi. xlyi. figs. 1-3, pi. xlvii. figs. 13,14. 
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portion, rapidly becoming thinner on each, side ; the extremities of 

this tooth are more or less backwardly reflexed, and the lateral teeth 

narrow* six-sided, and somewhat oblique. 

Form. Sf Loo. Miocene : Maltese Islands. 

Upper Dentition. 

41768. Connected series of seven broken median teeth, measuring 

0*039 m. by 0*0055 m. The extremities of the teeth are 

not so much reflexed as those of the lower jaw. 
Purchased, 1869. 

P. 1492. Large, much broken specimen, showing portions of ten 

median teeth and two lateral series, and exhibiting the 

same characters as the preceding. The median teeth 

measure 0*057 by 0*0075. Egerton Coll. 

Lower Dentition. 

P. 460. Type specimen. Egerton Coll. 

43036. Pine example, smaller than the type, showing two lateral 

rows; Isle of Gozo. The median teeth are reflexed at the 

extremities, and measure 0*032 by 0*004—0*0055. 

Presented by the Pev. Greville Chester, 1871. 

Myliobatis angustidens, Sismonda. 

1849. Myliobatis angustidens, E. Sismonda, Mem. It. Accad. Sci. Torino, 
[2] vol. x. p. 52, pi. ii. figs. 55, 56. 

1877. Myliobatis angustidens, A. Issel, Ann. Mus. Civ. Stor. Nat. 
Genova, vol. x. p. 328. 

A 
Type. Lower dentition; School of Engineering, Turin. 

Crown of lower dentition flat; median teeth in adult about ten 

times as broad as long; lateral teeth longer than broad, somewhat 

oblique. 

Form. Sf Loc. Pliocene : Tuscany. 

47030. Six fragments of lateral and median teeth, determined by 

Lawley to belong to this species ; Lower Pliocene, Orciano, 

Tuscany. Purchased, 1875. 

Myliobatis (?) tumidens, sp. nov. 

An incompletely definable species, probably of Myliobatis, is indi¬ 

cated by the following median teeth from the Led Crag of Suffolk. 

The coronal contour is sharply raised in the middle, as in M. ju- 

gosus, Leidy, differing only from the latter tooth in the greater rela¬ 

tive breadth of the rounded elevation. 
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P. 5580. Type specimen ; a median tooth, measuring nearly 0*05 in 

breadth and 0*01 in length; much abraded. 

Harford Coll. 

44043. Two thirds of median tooth; Woodbridge. Purchased, 1873. 

30905 a. Fragment of a similar smaller tooth ; "Woodbridge. 

Purchased, 1856. 

Nos. 43315-6 (Purchased, 1872) are two abraded thick-crowned 

median teeth of Myliobatis or Aetobatis, from the Fed Crag of Wood- 
bridge, Suffolk. 

The following detached barbed caudal spines appear to be generi- 

cally indeterminable, and may probably in part be referable to 
unknown Trygonidae:— 

(i.) Bracldesham Beds, Bracklesham Bay, Sussex. 

25701-2. Fragment of “ Myliobatis oweni, Agass.,”1 figured in 

Dixon’s Foss. Suss. pi. x. fig. 10. Also two more com¬ 

plete examples. Dixon Coll. 

28085. One fragmentary specimen similar to the last, and one other 

smaller. Presented by F. E. Edwards, Esq., 1852. 

25702 c. Specimen of Myliobatis toliajoicus, Agass.2, figured by Dixon, 

ojo. cit. pi. x. fig. 36. Dixon Coll. 

25702 a. Comparatively smooth example. 

25702 b. Fragment of small unabraded spine. 

38861-2. Two fragmentary examples. 

P. 1511 a, b. Nearly complete small spines. 

Dixon Coll. 

Dixon Coll. 

Boiverbank Coll. 

Egerton Coll. 

(ii.) Barton Clay, Barton Cliff, Hampshire. 

P. 527. Fndescribed type specimen of Myliobatis marginalis, Agassiz, 

tom. cit. p. 331. Eyerton Coll. 

28878. Nearly complete much larger spine. Daniels Coll. 

(iii.) Foreign localities. 

P. 1512. Base of spine. Eocene, near Brussels. Eyerton Coll. 

36818. Fragment from the Miocene of the Isle of Gozo. 

Presented by Prof. A. Leith Adams, 1862. 

P. 1513. Broken fragments from the Eocene of Clarke’s Co., Alabama, 

U.S.A. Eyerton Coll. 

1 Poiss. Foss. vol. iii. p. 331, pi. xlv. figs. 11-13. 
2 Loc. cit. pi. xlv. figs. 21-23. 
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The following species have also been founded upon specimens of 

the fossil dentition, but there are no examples in the Collection:— 

Myliobatis altus, J. "W. Davis, Trans. Hoy. Dublin Soc. [2] vol. iv. 

(1888), p. 40, pi. vii. figs. 1,2.—Oamaru Formation; New 
Zealand. 

,/Myliobatis americanus, A. Bravard, Monografia de los terrenos 

marinos terciarios de los Cercanias del Parana, ISo^a' 

v Myliobatis anyustus, L. Agassiz, Poiss. Boss. vol. iii. (1843), 

p. 325 (name only).—“ Eckelsheim, Yalley of the Bhine.” 

Myliobatis apenninus, 0. G. Costa, Pal. Begno Napoli, pt. i. 

(1850), p. 129, pi. vii. fig. 8; A. Issel, Ann. Mus. Civ. Stor. ^ tv'- ■ 

Nat. Genova, vol. x. (1877), p. 339.—Mormanno, S. Italy. 

Myliobatis arcuatus, J. W. Davis (non Schafhiiutl), loo. cit. p. 40,^* 

pi. vi. figs. 20, 21.—Oamaru Formation ; New Zealand 

y Myliobatis bellardii, A. Issel, tom. cit. p. 331, woodc.—Miocene /*'V7''^2 

(? Lower Tongrian) ; Carcare. S?$3a ^ 

Myliobatis bisulcus, O. C. Marsh, Proc. Amer. Assoc. Adv. Sci. 

1869, p. 229.—Eocene Marl; Mammoth Co., New Jersey. 

[See M. fastigiatus.] 

y Myliobatis brongniarti, L. Agassiz, tom. cit. p. 324 (name only).— 

Tertian^; Ghent, Belgium. 

Myliobatis colei, L. Agassiz, tom. cit. p. 325 (name only).—London 

Clay; Sheppey. 

v Myliobatis curvipcdatus, B.. Lydekker, Pal. Ind. ser. 10, vol. iii. 

(1886), p. 244, pi. xxxv. fig. 9.—Eocene; Each, India. 

Myliobatis dimorphus, E. Delfortric, Actes Soc. Linn. Bordeaux, 

vol. xxviii. (1871), p. 227, pi. xi. fig. 39.—Upper Miocene ; 

Leognan, Gironde. 

Myliobatis diomedea, H. le Hon, Prelim. Mem. Poiss. Tert. Bel¬ 

gique, 1871, p. 13.—Eocene ; Belgium, 

v Myliobatis duplicatus, G. von Miinster, Beitr. Petrefakt. pt. vii. 

(1846), p. 24.—Tertiary; Vienna Basin. 

Myliobatis elegans, E. Bassani, Atti Soc. Veneto-Trent. Sci. Nat. 

vol. v. (1878), p. 279.—M. Eocene; N. Italy. 

Myliobatis eureodon, Iv. E. Schafhautl, Siid-Bayerns Leth. Geogn. 

(1863), p. 238.—U. Eocene; Bavaria. 

l 

,j Myliobatis fastigiatus, J. Leidy, Proc. Acad. Nat. Sci. Philad. 1876, 

p. 86r also Journ. Acad. Philad. [2] vol. viii. (1877), 
p. 238, pi. xxxi. fig. 11, pi. xxxiii. fig. 6.—Eocene Marl; 

Monmouth Co., New Jersey. [This species is founded upon 

the upper dentition, and Leidy suggests that it may pertain 

to the species of which Marsh described the lower dentition 

under the name of M. bisulcus.'] 
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Myliobatis funiculatus, E. Delfortrie, tom. cit. p. 226, pi. x. fig. 38. 
—Upper Miocene; Leognan. 

Myliobatis gig as, E. D. Cope, Proc. Acad. Nat. Sci. Philad. 1867, 
^ p. 140; also J. Leidy, Journ. Acad. Philad. [2] yol. yiii. 

iff • (1877), p. 241, pi. xxxiii. fig. 4. M. vicomicanus, E. D. 
Cope, tom. cit. p. 140, and J. Leidy, tom. cit. p. 242, 
pi. xxxiii. fig. 5. As suggested by Leidy, the latter is 
almost certainly the lower dentition of the former.— 
Miocene; Charles Co., Maryland, U.S.A. 

Myliobatis granulosus, A. Issel, tom. cit. p. 335, woodc.—Pliocene; 
Pacedasco, Parmesan, N. Italy. 

Myliobatis guyoti, M. Rouault, Comptes Rendus, vol. xlvii. 1858, 
pi 101.—Miocene; Rennes, Ule-et-Yilaine, Erance. 

holmesii, R. W. Gibbes, Journ. Acad. Philad. [2] vol. i. 
1850), p. 299, ph xlii. figs. 1-3. Myliobatis magister, 

JYLeidy, Proc. Acad. Philad. 1876, p. 86; and Journ. Acad. 
/jax&A*' f4Philad. [2] vol. yiii. (1877), p. 233, pi. xxxiii. fig. 7.— 

Ashley River Phosphate Beds, South Carolina. 
Myliobatis jugosus, J. Leidy, Proc. Acad. Philad. 1876, p. 86 ; also 

Journ. Acad. Philad. [2] vol. yiii. (1877), p. 240, pi. xxxi. 
' figs.4,5:.—Marl; Yincenttown, Burlington Co., New Jersey. 
Myliobatis Icevis, H. von Meyer, Neues Jahrb. 1844, p. 333.— 

Lower Miocene ; Weinheim, Hessen-Darmstadt. 
Myliobatis leognanensis, E. Delfortrie, tom. cit. p. 228, pi. xi. fig. 

40.—Upper Miocene ; Leognan. 
Myliobatis ligusticus, A. Issel, tom. cit. p. 320, woodc.—Lower 

Pliocene; San Eruttuoso, Yalley of Bisagno, N. Italy. 
[Probably identical with M. mericlionalis, Gervais.]'*’ ^ 

VMyliobatis mericlionalis, P. Gervais, Zool. et Pal. Eranc., Poiss. 
/P, Eoss. (1852), p. 15, pi. lxxix. figs. 2Myliobatis 

*" crassiis, P. Gervais, ibid. figs. 5, 6.—Pliocene; -Mont- 

'■<** ^ =■ f t I 

Wyliobatis micropleurus, L. Agassiz, tom. cit. p. 318, pi. xlvi. fig. 17. 
The formation and locality of the type (Eaujas Coll., Paris 
Museum) are unknown, but it was probably derived from 
the Molasse of Maraval, near Castries, Herault. Erom 
this locality a lower dentition is described and figured by 
P. Gervais, Zool.xet Pal. Erang., Poiss. Eoss. (1852), p. 15, 
pi. lxxx. fig. 4; an upper dentition by P. Gervais, Zool. 
et Pal. Gener. (1869), pi. xlvii. fig. 10. Another speci¬ 
men, either of this species or M. dixoni, from the Ealuns 
of Merignac, is described and figured by P. M. Pedroni, 
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fils, Actes Soc. Linn. Bordeaux, vol. xiii. (1843), p. 291, 

pi. ii. figs. 1, 2. 
Myliobatis microrhizus, E. Delfortrie, tom. cit. p. 225, pi. x. fig. 37; 

A. Issel, tom. cit. p. 337.—TJ. Miocene; Leognan. Also 

Pliocene, Tuscany (R. Lawley, Nuovi Studi &c. 1876, p. 47). 

Myliobcitis mordace, J. Leidy, Proc. Acad. Philad. 1876, p. 86 ; also — 

\/ /9. 3=£ 6>o. 

/»^o— /#<,re. 

Journ. Acad. Philad. [2] vol. viii. (1877), p. 234, pi. xxxiii. 

figs. 1-3.—Ashley-River Phosphate Beds, South Carolina. 

Myliobcitis ombonii, F. Bassani, Atti Soc. Yeneto-Trent. Sci. Nat. 

\J vol. y. (1878), p. 278.—M. Eocene ; N. Italy. 

Myliobcitis pachyodon, E. D. Cope, tom. cit. 1867, p. 140; also 

y J. Leidy, Journ. Acad. Philad. [2] vol. viii. (1877), p. 242, 

pi. xxxii. fig. 6.—Miocene; Charles Co., Maryland. 

[Doubtfully distinct from M. gig os, Cope.] /?0 

/ Myliobcitisplicatilis1, J. AY. Davis, loc. cit. p. 39, pi. vi. figs. 16-19. /=>/ a\ik £ 2 

—Oamaru Formation ; New Zealand. 

Myliobcitispressidens, H. von Meyer, Neues Jahrh. 1844, p. 332 ; 

also Paloeontogr. vol. i. (1848), p. 149, pi. xx. figs. 5, 6. 

M. circuatus, X. E. Schafhautl, Siid-Bay. Leth. Geogn. 

(1863), p. 238, pi. lxii. fig. 14.—IT. Eocene; Kressen- 

berg, Bavaria. 

Myliobcitis regleyi, L. Agassiz, tom. cit. p. 320, pi. 46. figs. 6-11. 

^ —Eocene ; near Brussels, Belgium. 

y Myliobcitis rimerei, H. E. Sauvage, Bull. Soc. Geol. France [3] vol. vi. 

(1880), p. 623, pi. xi. fig. 3.—U. Eocene ; Montmartre, 

f / Myliobatis rugosus, J. Leidy, Proc. Acad. Philad. 1855, p. 395. 

Myliobcitis obesas, J. Leidy, ibid. p. 396; also Journ. 

Acad. Philad. [2] vol. viii. (1877), p. 236, pi. xxxi. figs. 

6-10, pi. xxxiv. fig. 44.—Tertiary Greensand; New Jersey. 

Myliobatis salentinus, U. Botti, Atti Soc. Tosc. vol. iii. (1878), 

p. 371, woodc.—Middle Miocene ; Galugnano, S. Dohato. 

Myliobatis serratus, H. von Meyer, Neues Jahrh. 1843, p. 703. - ^ 

•—Lower Miocene ; Flonheim, Hessen-Darmstadt. [? Spine 

figured by K. A. von Zittel, Handb. Paheont. vol. iii. pt. i. 

1887, p. 101, woodc. fig. 114.] 

Myliobatis serratus, J. Leidy, Proc. Acad. Philad. 1855, p. 395; 
A/ also Journ. Acad. Philad. [2] vol. viii. (1877), p. 239, pi. 

xxxii. fig. 5.—Eocene Marl; Burlington Co., New Jersey. 

Myliobatis strobeli, A. Issel, tom. cit. p. 326, woodc.—Pliocene (?) ; 

Mulazzano, N. Tuscany. 

1 To this species probably belong some fragmentary indeterminable teeth 
from Canterbury, New Zealand (42020, Presented by J. Davies Enys, Esq., 1870), 
and from the Trelissick Beds (P. 2310, By exchange, 1876). ^ 77 
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Myliobatis superbus, M. von Hantken, Mitth. Jahrb. kon. ungar. 

geol. Anstalt (Pest, 1875), vol. iii. pt. iii. p. 369, pi. xx.— 

Tertiary; Central Hungary. 

Myliobatis tester,, R. A. Philippi, Palaeontogr. vol. i. (1846), p. 25, 

pi. ii. fig. 8; A. Issel, tom. cit. p. 333.—Pormation and 

locality doubtful, but probably found with Carcharodon 

megctlodon near Ragusa, Sicily. 

Myliobatis transversalis, R. W. Gibbes, tom. cit. p. 299, pi. lxii. 

fig. 4.—Buhrstone (Eocene) Formation; Orangeburg, 

South Carolina. 

Some indeterminable much abraded teeth have been referred to 

“ Myliobatispunctatus, Agass.,” by P. Gervais, Zool. et Pal. Frang., 

Poiss. Foss. (1852), p. 14, pi. lxxix. fig. 1 ; A. Issel, tom. cit. 

p. 338; and R. Lawley, Ruovi Studi &c. 1876, p. 48. 

A complete fish is known from the Upper Eocene of Monte Bolca, 

near Verona, having been described by Baron Achille de Zigno under 

the name of Myliobatis gazolai, Mem. R. Istit. Veneto, vol. xxii. 

(1887), p. 681, pi. v. fig. 1. 

5Y— ' The following detached barbed spines have been named, belonging 

in Par^ Myliobatis and other Myliobatidae, but perhaps also to 

_ unknown Trygonidse - />"£' 
\!£a- i ^ L' 

C*)yLtt'V 'C'' Myliobatis acutus, L. Agassiz, Poiss. Foss. vol. iii. (1843), p. 331, 

{6 . pi. xlv. figs. 14-17.—London Clay ; Isle of Sheppey. 

Myliobatis (Zygobatis) acuminatus, H. von Meyer, Aeues Jahrb. 

1841, p. 334.—L. Miocene ; Weinheim. 

Myliobatis cancdiculatus, L. Agassiz, tom. cit. p. 331, pi. xlv. figs. 

18-20 ; J. Probst, Wiirtt. Jahresh. vol. xxxiii. (1877), 

p. 90, pi. ii. fig. 2.—London Clay ; Sheppey. Molasse, 

Baltringen (Probst). 

Myliobatis clavonis, A. de Zigno, Mem. R. Istit. Veneto, voj. xxii. 

(1887), p. 686, pi. v. fig. 4.—Upper Eocene; Monte Bolca. 

Myliobatis faujasii ; Ptychacanthus (Ptychopleurus) faujasii, L. 

Agassiz, tom. cit. p. 67 (1838), pi. xlv. figs. 1-3. Piquant 

de Pastenaque, Faujas St. Fond, Ann. Museum Paris, 

vol. xiv. (1809), pi. xxiv. figs. 1-3. Also Myliobatis, sp., 

P. Gervais, Zook et Pal. Frang. Poiss. Foss.(1852), p. 16, pi. 

lxxx. fig. 5.—Miocene ; near Aigues-Mortes, Gard, France. 

Myliobatis girondicus, P. M. Pedroni, Actes Soc. Linn. Bordeaux, 

vol. xiii. (1843), p. 292, pi. i. figs. 42, 43.—Faluns; 

Saucats, Gironde. 

Myliobatis gracilis, G. von Munster, Beitr. Petrefakt. pt. vii. 

(1846), p. 25, pi. iii. fig. 4; J. Probst, tom. cit. p. 94.— 

. Miocene: Vienna and Baltringen. 
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Myliobatis Tiaidingeri, G. von Munster, op. cit. pt. vii. p. 24, 

pi. iii. fig. 3 ; J. Probst, tom. cit. p. 93.—Miocene; Yienna 

and Baltringen. 

Myliobatis lateralis, L. Agassiz, tom. cit. p. 331, pi. xlv. figs. 24-27. 

—London Clay ; Isle of Sheppey. 

Myliobatis leptacanthus, A. de Zigno, tom. cit. p. 686, pi. v. fig. 5. 

—Upper Eocene ; Monte Bolca. 

Myliobatis marginalise L. Agassiz, tom. cit. p. 331., Upper 

Eocene; Barton Cliff. 

Myliobatis oiueni, L. Agassiz, tom. cit. p. 331, pi. xlv. figs. 11-13 ; 

E. Dixon, Foss. Suss. pi. x. fig. 10.—Middle Eocene; 

Bracklesbam Bay. 

Myliobatis (Zygobatis) rima, H. von Meyer, Neues Jabrb. 1S44, 

p. 334.—L. Miocene ; Meinheim, Hessen-Darmstadt. 

Myliobatis (.Zygobatis) rugosus, H. von Meyer, Neues Jalirb. 

1844, p. 335.—L. Miocene; Yreinbeim. 

Myliobatis speciosus, G. von Munster, op. cit. pt. v. (1842) p. 6/. 

—Miocene; Neudorfl, near Yienna. 

Myliobatis sternbergii, L. Agassiz, tom. cit. p. 3o0, pi. xlv. fig. 10. 

Yalley of Brenta. 

Myliobatis toliapicus, L. Agassiz, tom. cit. p. 331, pi. xlv. figs.21—23; 

E. Dixon, op. cit. pi. x. fig. 36. (?) E. Noetling, Abh. Geol. 

Specialk. Preussen u.Thiiring. Staaten, vol. vi. pt. 3 (1885), 

p. 22, pi. ii. fig. 2.—Eocene; S.E. England. 

Sates biserratus, J. Probst, Y iirtt. Jabresb. ^ol. xxxiii. (IS / /), 

p. 92, pi. ii. fig. 5.—Molasse ; Baltringen, Ybirtemberg. 

Sates Jluitans, J. Probst, tom. cit. p. 91, pi. ii. fig. 4. Molasse , 

Baltringen. 

Sates lineatus, J. Probst, tom. cit. p. 90, pi. ii. fig. 3.—Molasse; 

Baltringen. 

Sates spectabilis, J. Probst, tom. cit. p. 88, pi. ii. fig. 1.—Molasse; 

Baltringen. 

Yertebrse supposed to be referable to Myliobatis are described by 

C. Hasse (Yatiirl. Syst. Elasm., Besond. Tbeil, p. 154), from tbe 

Jurassic, Cretaceous, and Tertiary of tbe Continent. 

Genus RHINQPTEBA, Muller (“ ex Kuhl^”). 

[Abb. pbys.-matb. Cl. k. Akad. Y iss. Berlin, 1S34, p. 236.] 

Syn. Zygobates, L. Agassiz, Poiss. Eoss.^vol. iii. 1843, p. 328. 

Mylorhina, T. Gill, Ann. Lyc. Nat. Hist. New Y oik, "\ol. a iii- 

1867, p. 136. 
Micromesus, T. Gill, tom. cit. p. 136. 

Head free from tbe disk ; so-called cephalic fins paired. Teetb 
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broad, flat, tessellated, in five or more series, the middle being the 

largest, the first, or first and second, lateral series on each side some¬ 

what smaller, and the others approximately as broad as long; the 

dentition of both jaws strongly arched antero-posteriorly. Dental 

crown smooth or slightly striated; attached surface of tooth longi¬ 

tudinally ridged and grooved. Tail with dorsal fin in front of a 
barbed spine. 

The crowns of the teeth, when unworn, are usually very thick, 

but, after having been long in function, they become relatively thin. 

The thickness of the teeth, therefore, sometimes noted in specific 

descriptions, does not furnish a reliable diagnostic character. 

Rhinoptera daviesli* sp. nov. 

Type. Portion of dentition (PI. III. figs. 6,6 a); British Museum. 

Teeth transversely channelled, arranged in nine antero-posterior 

series. Each tooth of the median row is about four times as broad 

as long; the teeth of the first and second lateral rows are also much 

transversely elongated, being respectively about three and two-and-a- 

half times as broad as long; the teeth of the two outer rows are 

slightly broader than long. ^ ^ r 

Form. Sf Log. London Clay (Lower Eocene) : Isle of Sheppey. 

P. 1514. Type specimen, generically determined by Mr. William 

Davies. The fossil consists of a large portion of the denti¬ 

tion with parts of the pterygo-quadrate and mandibular 

cartilages, embedded in hard clay. The teeth of one jaw 

are much scattered and displaced, but those of the other 

are scarcely disturbed, being shown in transverse section 

surrounding the cartilage, and more than half exposed from 

above. The upper aspect of the dentition, as far as pre¬ 

served, is shown of the natural size in PI. III. fig. 6; 

the crowns of the teeth have the appearance of being-chan¬ 

nelled in the direction of their long axes, and they exhibit 

a curious mode of interlocking antero-posteriorly, well seen 

in the transverse fracture (PI. III. fig. 6 a). The dental 

crown is thin and its lower portion is produced into a pro¬ 

jecting ridge anteriorly, which fits into a corresponding 

groove upon the posterior face of the tooth immediately in 

front, and is firmly held by a small projecting ledge ap¬ 

parently from the root of that tooth. Such an arrange¬ 

ment has already been described by Agassiz in R. studeri\ 

The root exhibits the usual antero-posterior grooves and 

ridges. Egerton Coll.. 
1 Poiss. Foss. vol. iii. p. 333, pi. E. fig. 4. 
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Rhinoptera studeri (Agassiz). 

1843. Zygobates studeri, L. Agassiz, Poiss. Foss. vol. iii. pp. 329, 333, 
pi. R. figs. 3-5. 

1882. Zygobates studeri, H. E. Sauvage, M6m. Soc. Sci. Nat. Saone-et- 
Loire, vol. iv. p. 57, pi. i. figs. 17,18. 

Type. Detached teeth ; British Museum. 

A species at present indefinable. 
Form. <Sf Log. Lower Miocene (Molasse): Switzerland, (?) and 

France. 

P. 1523. Two teeth, one apparently median, the other first lateral, 

bearing Agassiz’s MS. label. These must be regarded as 

the type-specimens of the species; Soleure. Egerton Coll. 

P. 3062. Two teeth ; Soleure. Enniskillen Coll. 

Rhinoptera woodward! (Agassiz). 

1843. Zygobates woodivardi, L. Agassiz, Poiss. Foss. vol. iii. pp. 329, 
333, pi. R. figs. 6, 7. 

1880. Rhinoptera woodwardi, A. Giinther, Introd. Study of Fishes, 
p. 346, woodc. fig. 132. 

Type. Detached teeth. 
An indefinable species probably of this genus. The restored 

figure of the dentition given by Dr. Gunther is hypothetical. 

Form, fy Log. Red Crag and Norwich Crag (Pliocene): Suffolk, 

Norfolk. 

P. 4934. Median (?) dental plate ; Red Crag, Suffolk. 
Presented by J. E. Lee, Esq., 1885. 

P. 1524. Fragments ; Norwich Crag, Norwich. Egerton Coll. 

Detached teeth of Rhinoptera have also been described from the 

Phosphate Beds of South Carolina, under the name of Zygobatis 

dubius, J. Leidy, Proc. Acad. Philad. 1855, p. 396, and Journ. Acad. * 

Philad. [2] vol. viii. (1877), p. 247, pi. xxxi. figs. 21-37 

Vertebrae supposed to be referable to this genus are also described 

by C. Hasse (Natiirl. Syst. Elasm., Besond. Theil, p. 160), from the 

Upper Cretaceous of Aix and Maastricht, and the Lower Eocene of 

Brussels. \j i y I otvsrtWv (/v""* 

Genus AETOBAT^P, Muller & Henle. 

[Syst. Beschreib. Plagiostom. 1841 p. 179.] 

Syn. Goniobatis, Le Hon, Prtfiim. Mem. Poiss. Tert. Belg. 1871, p. 10 

Head free from the disk; so-called cephalic fins paired. Teeth 
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flat, relatively very broad, in a single antero-posterior series. The 

upper dentition is strongly arched antero-posteriorly, with the teeth 

slightly and irregularly curved ; the lower dentition is flat, and the 

teeth are either straight, or more or less angularly bent in the middle. 

Dental crown smooth or slightly striated; attached surface of root 

longitudinally ridged and grooved. 

In this genus there is much less variability in the relations of the 

length and breadth of the teeth according to age than in Myliobatis; 

but the form of the lower teeth is so inconstant, that species cannot 

be determined upon the evidence of the lower dentition alone. 

As already recognized by Delfortrie1, Le lion’s genus Goniobcitis 

is founded upon a fragment of the lower dentition of the present 
form. 

Aetobatis irregularis^ Agassiz. 

1843. Aetobatis irregularis, L. Agassiz, Poiss. Foss. vol. iii. p. 327, 
pi. 47. figs. 3-5. 

1850. Aetobatis irregularis, F. Dixon, Foss. Suss. p. 200, pi. x. figs. 6-8, 
pi. xi. figs. 2-4. 

1850. Aetobatis rectus, F. Dixon, op. cit. p. 201, pi. xi. fig. 8. 
(P) 1885. Aetobatis irregularis, F. Noetling, Abh. Geol. Specialk. Preuss. 

u. Thiiring. Staaten, vol. vi. pt. 3, p. 27, pi. ii. figs. 4, 5. 

Type. Fragment of upper dentition ; British Museum. 

Dental plates of the upper jaw with a relatively low crown, ex¬ 

hibiting scarcely any elevation in the median portion ; the anterior 

and posterior border of each tooth usually more or less irregular, and 

the extremities gradually curved backwards. 

A detached tooth has been described by Dixon as A. rectus on 

account of its being somewhat straighter than the majority referable 

to this species ; but the differences are very slight and appear to be 

diminished by intermediate specimens, so that we venture to regard 
it as a variety. 

Form. Sf Loc. London Clay (Lower Eocene): Isle of Sheppey. 

Bracklesham Beds (Middle Eocene): Bracklesham Bay, Sussex. 

Barton Clay (Upper Eocene): Barton Cliffs, Hampshire. 

P. 3054. Type specimen, figured and described by Agassiz, loc. cit.; 

Isle of Sheppey. Enniskillen Coll. 

38836. Portion of upper dentition ; Isle of Sheppey. 

Boiuerbcink Coll. 

38835. Portions of upper and lower dentition, naturally associated ; 

Isle of Sheppey. Boiverbank Coll. 

1 Actes Soc. Linn. Bordeaux, yol. xxviii. 1871, p. 229. 
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P. 1519. Portion of upper dentition; Bracklesham. Egerton Coll. 

40524. Polled fragment of upper dentition ; Bracklesham. 

Purchased, 1867. 

25616. Type specimen of A. rectus, Dixon ; Bracklesham. 

Dixon Coll 
P.5429. Similar specimen ; Bracklesham. 

Presented bg P, E. Coombe, Esq., 1888. 

40263. Small upper dental plate ; Bracklesham. Edwards Coll. 

P. 3508. Two detached upper dental plates, and two in natural 

association; Bracklesham. Enniskillen Coll. 

P. 1519 a. Fragments of upper dental plates, one perfect, and two in 

natural association; Bracklesham. Egerton Coll. 

P. 5588. Connected series of six imperfect upper teeth; Brackles¬ 

ham. . Harford Coll. 

P. 1517. Upper dental plate and fragment; Barton Cliff. 

Egerton Coll. 

P. 3055. Portion of lower dentition, showing parts of ten plates ; 

Isle of Sheppey. Enniskillen Coll. 

25618, 25626. Single dental plate, and series of four, referable to the 

lower jaw, figured by Dixon as pertaining to the present 

species, op. cit. pi. xi. figs. 3, 4; Bracklesham. 

Dixon Coll. 

25622. Series of three lower dental plates ; Bracklesham. 

Dixon Coll. 

Aetobatis marginalia, Dixon. 

I860. Aetobatis marginalis, F. Dixon, Foss. Suss. p. 201, pi. xii. fig. 1. 

Type. Portion of upper dentition ; British Museum. 

The coronal surface is much raised in the middle, thus exhibiting 

a strongly arched contour, and the tooth attains a considerable thick¬ 

ness. The crown becomes suddenly flattened a short distance from 

each extremity, producing a small marginal area marked with large 
longitudinal wrinkles. 

Form. Loc. Bracklesham Beds (Middle Eocene): Bracklesham 
Bay, Sussex. 

25624. Type specimen figured by Dixon, loc. cit. Dixon Coll. 

25825. Fragment of two connected upper dental plates, referred to 

by Dixon, loc. cit. Dixon Coll. 

P. 5428. Fragments of three teeth. 

Presented by P. E. Coombe, Esq., 1888. 

k 
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Aetobatis, sp. ind. 

43317, 44050. Fragments of dental plates ; Fed Crag, AYoodbridge, 

Suffolk. Purchased, 1872,1873. 

The following detached dental plates are referable to the lower 

jaw of Aetobatis, but cannot be specifically determined. They are 

all from the Middle Eocene of Bracklesham Bay, and most of them 

probably belong to A. irregularis :— 

25619, 25629. Gently curved plates, the former described by Dixon 

{op. cit. p. 201, pi. xi. fig. 7) under the name of A. sub- 

arcuatus, Agass. Dixon Coll. 

P. 3058. Gently curved plate, of similar type to the preceding. 
Enniskillen Coll. 

P. 5430. Two similar specimens. 
Presented by P. E. Coornbe, Esq., 1888. 

25617*. Small worn plate, described by Dixon {op. cit. p. 200, pi. xi. 

fig. 6) as type of new species, A. subconvexus. 
Dixon Coll. 

25627, 25628, 29033. Nine detached plates, and two naturally 

united, approaching type described by Dixon {op. cit. 

p. 200, pi. xi. fig. 5) as A. convexus. Dixon Coll. 

P. 3057, P. 3060. Five similar detached plates. Enniskillen Coll. 

P. 1518. Five similar detached plates. Egerton Coll. 

P. 5431. Four specimens. Presented by P. E. Coornbe, Esq., 1888. 

/W™ j./u' . 

The following species have been founded upon detached teeth, but 

they are mostly undefined, the types being usually fragments of the 

lower dentition:— . 

Aetobatis ctrcucitus,Jj. Agassiz, Poiss. Foss. vol. iii. (1843), p. 32^'.— 

A / cvSC 

Molasse; Switzerland. Numerous other Tertiary teeth 

have been referred to this species by Cope (Proc. Acad. 

Nat. Sci. Philad. 1867, p. 139), Leidy (Journ. Acad. Nat. 

Sci. Philad. [2] viii, p. 245, pi. xxxi. figs. 14-18), Gervais 

(Pal. Frang. pi. 80. figs. 1-3), Delf'ortrie (Actes Soc. Linn. 

Bordeaux, vol. xxviii. p. 228, pi. xi. fig. 41), and Probst 

fWiirtt. Jahresh. vol. xxxiii. 1877, pi. i. fig. 28). 

Aetobatis brevisulcus, H. Le Hon, Prelim. Mem. Poiss. Tert. Belg. 

1871, p. 13 (name only).—Eocene; Belgium. 

Aetobatis giganteus, K. E. Schafhautl, Siid-Bayerns Leth. Geogn. 

(1863), p. 237, pi. Ixiii. fig. MX—U. Eocene: Bavaria. 
A 
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Aetobatis meneghinii, E. Bassani, Atti Soc. Yeneto-Trent. Sci. 

Nat. yoI. v. (1878), p. 278.—Eocene ; N. Italy. 

Aetobatis omaliusi : Goniobatis omaliusi, H. Le Hon, Prelim. Mem. 

Poiss. Tert. Belgique, 1871, p. 10, woodc.—Pliocene; 

Belgium. 

Aetobatis omaliusi, var. curtidens, E. Delfortrie, Actes Soc. Linn. 

Bordeaux, vol. xxviii. (1871), p. 230, pi. xi. figs. 43-45.— 

Upper Miocene; Leognan, Gironde. 

Aetobatis omaliusi, var. latidens, E. .Delfortrie, tom. cit. p. 229, 

pi. xi. fig. 42.—Lower Miocene > Taulignan, Drome. 

Aetobatis perspicuus, J. Leidy, Proc. Acad. Nat. Sci. Philad. 1855, 

p. 396; also Journ. Acad. Nat. Sci. Philad. [2] vol. viii. 

(1877), p. 244, pi. xxxi. fig. 13.—Eocene (?) ; Monmouth 

Co., New Jersey, U. S. A. s- t // ■: . •* u 

Aetobatis profundus, E. D. Cope, Proc. Acad. Philad. 1867, p. 139 ; 

J. Leidy, Journ. Acad. Nat. Sci. Philad. [2] vol. viii. (1877), 

p. 246, pi. xxxi. figs. 19, 20.—Phosphate Beds ; South 
Carolina. 55 /?-/oj- c^c /f>o4- 

Aetobatis sulcatus, L. Agassiz, tom. cit. p. 326, pi. xlvi. figs. 4, 5. 

—Eorm. and loc. unknown. 7/Z // 

Aetobatis tardiveli, M. Rouault, Comptes Rendus, vol. xlvii. (1858), 

T9 

p. 101.—Miocene; Rennes, Ille-et-Yilaine, FrancA*?- 
JU1.4 

cr~xL _ A dental plate of Aetobatis is referred in error to Myliobatis yAn^, 

dixoni by E. Noetling, Abh. Geol. Specialk. Preuss. etc. vol. vi. pt. 3 <rQ'<re.JTorJ 

(1885), p. 27, pi. ii. fig. 3. Vertebrae from the Samland Eocene cxw 

are also doubtfully associated with this genus by Noetling, tom. cit. 

p. 29, pi. viii. figs. 3-5. 

Vertebrae supposed to be referable to Aetobatis are described by 

C. Hasse (Natiirl. Syst. Elasm., Besond. Theil, p. 157), from the 

Cretaceous and Tertiaries of the Continent. 

The genus and species Mesobatis eximius, Leidy1, have been 

founded upon a portion of the dentition from the Ashley River Phos¬ 

phate Beds, South Carolina, differing only from Aetobatis in the 

presence of a row of minute lateral teeth, occupying the interspaces 

of the bevelled ends of the broad teeth. 

A dermal tubercle from the Phosphate Beds of South Carolina 

is assigned to Ceratoptera (Miiller and Henle) under the name of 

C. unios, J. Leidy, Journ. Acad. Nat. Sci. Philad. [2] vol. viii. 

(1877), p. 248, pi. xxxiv. figs. 1, 2. 

1 Proc. Acad. Nat. Sci. Philad. 1855, p. 396 (Aetobatis); and Journ. Acad. 

Nat. Sci. Philad. [2] vol. viii. (1877), p. 244, pi. xxxi. fig. 12. 
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The following extinct genera, being known only by the dentition 

and vertebrae, are provisionally associated with the family of Mylio- 

batidae. Apocopodon has already been placed here by Cope, and 

the present writer1 2 has suggested that this genus is not improbably 

a link between the more typical members of the family and the 

Cretaceous Ptychodus. 

Genus APOCOPODON, Cope. 

[Proc. Amer. Phil. Soc. vol. xxiii. 1886, p. 2.] 

Median teeth quadrate in form; side teeth with irregularly an- 

gulated lateral extremities. Crown elevated, separated from the 

root by a constriction, the grinding surface covered by a dense layer, 

with fine antero-posterior wrinkles ; attached surface of root with 

few, very shallow grooves. 
Apocopodon sericeus, Cope, loc.cit., is the only known species, from 

the uppermost Cretaceous of Maria Farinha, Province of Pernam¬ 

buco, Brazil. I . j : , A ' ” 

Genus PTYCHODUS,4gassiz.^V V fry*' ^^ 

[Poiss. Foss. vol. iii. 1839, p. 150 1 ^ ^ u 

Syn. Aidodus,'F. Dixon, Foss. Suss. 1850, p. 366. 
»\ 

Teeth quadrate in form, with elevated crown, somewhat over¬ 

hanging, and sharply separated from the root by a constriction. 

The crown is enamelled and ornamented with large transverse or 

radiating ridges, surrounded by a more finely-marked marginal area, 

of greater or less extent. The surface of attachment of the root is 

smooth. 
Fig. 6. 

Diagram of arrangement of teeth of Ptychodus decurrens 2. 

A. Upper jaw. B. Lower jaw. 

1 Proc. Geol. Assoc, vol. x. (1888), p. 297. 

2 Reduced from Proc. Geol. Assoc, vol. x. (1888), p. 296. 
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In the one jaw, presumably the lower (fig. 6, B), the median 

series of teeth is the largest, and the lateral rows are arranged 

symmetrically, diminishing in size to the left and right. In the 

opposing dentition (fig. 6, A), the median series is very small, 

and the first lateral row on each side large, with the outer lateral 

series successively diminishing in size1. 
The vertebrae are very deep compared with their length, complete, 

and apparently “ cyclospondylic ” in structure. One example, from 

the Chalk of Dorking, has been described by C. Hasse2, under the 

name of Selache clavi[e]si. 

Ptychodus majarfiillaris, Agassiz. 

1822. Tooth allied to Diodon, G. A. Mantell, Foss. South Downs, p. 231, 
pi. xxxii. figs. 17,18, 20,21,25,27,29. 

1839. Ptychodus mammillaris, L. Agassiz, Poiss. Foss. vol. iii. p. 151, 
pi. xxv b. figs. 12-20 (P fig. 11). 

1839. Ptychodus decurrens, L. Agassiz, tom. cit. p. 154, pi. xxv. b. figs. 
3, 5. 

1839. Ptychodus altior, L. Agassiz, tom. cit. p. 155, pi. xxv. b. figs. 9, 
10. ‘ 

1845. Ptychodus mammillaris, A. E. Reuss, Verstein. bohm. Kreide¬ 
form. pt. i. p. 2, pi. ii. figs. 11-13. 

1850. Ptychodus mammillaris, F. Dixon, Foss. Suss. p. 361, pi. xxx. 
fig. 6, pi. xxxi. fig. 4. 

1850. Ptychodus mammillaris, H. B. Geinitz, Charaet. bohm.-sachs- 
isch. Kreidegeb. 2nd edit. p. 64, pi. xvii. fig. 7. 

1850. Ptychodus decurrens, H. B. Geinitz, op. cit. p. 64, pi. xvii. 

figs. 8-12. 
1852. Ptychodus mammillaris, V. Kiprijanoff, Bull. Soe. Imp. Nat. 

Moscou, vol. xxv. pt. ii. p. 487, pi. xii. fig. 3, pi. xiii. fig. 3. 
1854. Ptychodus mammillaris, F. J. Pictet, Paleont. 2nd edit. vol. ii. 

p. 265, pi. xxxviii. fig. 27. 
1856. Ptychodus mammillaris, C. E. Fischer, Allgem. deutsch. naturh. 

Zeit. Dresden, n. s. vol. ii. p. 139, ph ii. fig. 34. 
1870. Ptychodus mammillaris, F. Roemer, Geol, von Obersclilesien, 

p. 324, pi. xxxvi. fig. 8. 
1872. Ptychodus mammillaris, H. E. Sauvage, Biblioth. Ecole Hautes 

Etudes, vol. v. art. 9, p. 16, pi. ii. figs. 86-89. 
1875. Ptychodus mammillaris, H. B. Geinitz, Palceontogr. vol. xx. pt. i. 

p. 297, pi. lxiv. fig. 26; pt. ii. p. 213, pi. xl. figs. 23-29. 
1878. Ptychodus mammillaris,A. Fritsch, Rept. u. Fiscke bohm. Kreide- 

form. p. 14, woodc. fig. 33. 

1 Science Gossip, vol. xxi. (1885), p. 109. 

2 Palaeontographica, vol. xxxi. (1884), p. 9, pi. ii. figs. 16, 17 
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1878. Ptychodus mammillaris, St. Zarecznego, Sprawozdanie Komisyi 
Fizyjograf. Galicyi, vol. xii. p. 201, pi. viii. fig. 9. 

1885. Ptychodus mammillaris, F. A. Quenstedt, Handb. Petrefakt. 3rd 

edit. p. 282, pi. xxi. figs. 61, 62. 

Type. Detached teeth ; British Museum (in part). 

The crowns of all the teeth are much elevated, the transversely 

ridged portion being sharply defined from the surrounding finely- 

marked area. The latter is relatively extensive, and the delicate 

rugae are mostly elongated, and concentric with the borders of the 

crown : this area is also often marked by radiating grooves. 

Form. Sf Loc. Senonian and Turonian : S.E. England, France, 

Germany. Turonian and Cenomanian: Belgium, Bohemia, and 

Russia. Cretaceous: Delaware, TT.SA. {Agassiz). 

Except where otherwise stated, the following specimens were ob¬ 

tained from undetermined horizons in the Upper or Lower Chalk :— 

4402, 4394-6. Four of the type-specimens figured by Agassiz, 

tom. cit. pi. 25 b. figs. 12, 14, 15, 18 ; Lewes, Sussex. 

Mant ell Coll. 

25775, 28336. Two teeth figured by Dixon, op. cit. ; Brighton, 

Sussex. Dixon Coll. 

28334. Sixteen naturally associated teeth and fragments in block 

of Sussex Chalk. Dixon Coll. 

28335. Three large teeth, and four smaller ; Brighton. 

Dixon Coll. 

4364, 4366-7. Three naturally associated series of teeth, one com¬ 

prising ten teeth and fragments, the second nine, and the 

third fourteen: Lewes. Mantell Coll. 

4397, 4399, 4401, 4404, 4406, 4414, 4426-7, 4430-33, 4435-43, 

4447-8, 4450. Twenty-seven detached teeth ; Lewes. 

Mantell Coll. 

49838-9. Two groups of teeth, perhaps belonging to the same indi¬ 

vidual ; Glynde, near Lewes. Capron Coll. 

P, 5389. Group of eleven naturally associated teeth, with very 

broad marginal area, aud six similar teeth (including one 

lower median), probably found with these ; Lewes. 

Presented by P. E. Coombe, Esq., 1888. 
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P. 5389 a. Another group of eleven teeth ; Lewes. 
Presented by P. E. Coombe, Esq., 1888. 

P. 5390-1. Three large teeth and five small raised teeth; Lewes. 
Presented by P. E. Coombe, Esq., 1888. 

27032. Series of 23 large teeth, probably found associated; Guild¬ 
ford, Surrey. Purchased, 1851. 

49840-43. Teeth of large individuals ; Upper Chalk, Guildford. 
Capron Coll. 

47278. Fourteen detached teeth ; Dorking. Purchased, 1876. 

47279. Group of about 37 naturally associated teeth ; Lower Chalk, 
Dorking. Purchased, 18 / 0. 

39126. Group of about 50 naturally associated teeth; Hailing, 
Bowerbank Coll. 

39127. Group of about 36 naturally associated teeth, including one 
median upper ; near Chatham, Kent. Bowerbank Coll. 

P. 1386-7. Eleven naturally associated teeth in block of Kentish 
Chalk ; and six detached teeth. Egerton Coll. 

P. 4556. Fine crown of detached lower median tooth ; Kent. 
Enniskillen Coll. 

P. 5332-3. Two much-worn teeth, the second from Rochester, Kent. 
Purchased. 

43266, 44028. Two detached teeth, one considerably worn ; Upper 
Chalk, Warne’s Place, Rochester. Purchased, 1871, 1873. 

P. 5334. Four associated teeth; Cuxton, Kent. Purchased. 

47902. Fourteen naturally associated teeth ; near Maidstone, Kent. 
Presented by the Hon. Robert Mar sham, 1877. 

35870. Similar tooth; Lower Chalk, Dover, Kent. Purchased, 1861. 

P. 5204. Block of chalk with seventeen teeth, more or less broken : 
also three detached teeth ; Lower Chalk, Dover. 

Purchased, 1886. 

P. 1388. Two broken teeth; Lower Chalk, Heytesbury, Wiltshire. 
Egerton Coll. 

P. 2680, 2680 a, P. 4555. Group of sixteen naturally associated 
teeth and fragments ; another of ten: and two detached 
teeth; Normandv. Enniskillen Coll. 
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28720. Two teeth ; Cenomanian, Tournai, Belgium. 

Purchased, 1853. 

P. 1390. Six detached teeth from the same formation and locality. 

Egerton Coll. 

P. 4557. Two teeth ; Upper Greensand or Chalk Marl, Montignies, 

Belgium. Enniskillen Coll. 

42862. Three small teeth, probably of this species; Boucourt, near 

Perustetz, Belgium. Van Breda Coll. 

The following specimens are of a very coarsely marked variety:— 

4388-93, 4398, 4400, 4408,4446. Ten teeth, not improbably found 

associated ; Lewes. Mcintell Coll. 

49732. Portions of block of chalk, with 26 naturally associated 

teeth : Upper Chalk, Guildford. Capron Coll. 

49844. Three teeth, found associated ; Upper Chalk, Shalford, near 

Guildford. Capron Coll. 

35674, Detached tooth ; locality unknown. Bean Coll. 

Ptychodus rugosus* Dixon. 

1850. Ptychodus rugosus, P. Dixon, Foss. Suss. p. 362, pi. xxxi. fig. 5. 
1850. Ptychodus altior, F. Dixon (non Agassiz), op. cit. p. 362, pi. xxx. 

fig. 10. 

Type. Detached tooth. 

The crowns of all the teeth are much elevated in the median 

portion, and marked with coarse rounded ridges. The latter are 

irregular and considerably interrupted, only about three being 

usually complete upon the transversely ridged centre. Upon the 

more finely marked surrounding area the ornament tends towards a 

concentric arrangement. 

In some of the teeth the median portion of the crown is raised 

into a high, laterally compressed eminence, with smooth sides. 

Such teeth have been described as referable to a distinct species, 

P. altior, but the examples in the British Museum prove their 

specific identity with P. rugosus. It is also not improbable that the 

teeth named P. trigeri by H. E. Sauvage1 may belong to this 

species. 

Form. Loc. Senonian and Turonian : S.E. England. 

1 Biblioth. Ecole Hautes Etudes, vol. v. art. 9 (1872), p. 19; and Bull. Soc. 
Geol. Prance, [3] vol. vi. (1880), p. 624, pi. xi. fig. 1. Cenomanian; Dept. 
Sarthe, France. 
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39793. Group of about 50 naturally associated teeth, including one 

from the upper median series ; Upper Chalk, Purley, Kent. 

Purchased, 1866. 

32352. Fifteen teeth, probably found associated ; Rochester, Kent. 

Purchased, 1857. 

33249. Four teeth, one shown in PI. Y. fig. 1; Rochester. 
Taylor Coll. 

P. 1377. Seven broken teeth ; Greenhithe, Kent. Egerton Coll. 

P. 2682-3. Four broken teeth and one much-worn portion of 

crown ; Greenhithe. Enniskillen Coll. 

28751. Two fragments of teeth ; Greenhithe. 

Presented by the Earl of Enniskillen, 1853. 

32755. One nearly perfect dental crown ; locality unknown. 
Purchased, 1857. 

43127. Worn and abraded crown ; Kent. Wetlierell Coll. 

39130. Five associated fragmentary teeth; near Chatham, Kent. 
Boiuerbank Coll. 

The following specimens mostly belong to the type figured by 

Dixon (not by Agassiz) as P. altior:— 

4421-25, 4428-9. Seven teeth ; Sussex. Mantell Coll. 

28,247. Four teeth ; Upper Chalk, Sussex. Dixon Coll. 

49851. Two teeth ; Houghton Pit, Arundel, Sussex. Ccipron Coll. 

P. 1380. Eight teeth; Sussex. Egerton Coll. 

49849-50. Five teeth ; Upper Chalk, Guildford. Capron Coll. 

33250. Group of six naturally associated teeth, including one of the 

upper median series, shown in PI. Y. fig. 3, and another 

tooth, shown in PI. Y. fig. 2 ; Kent. Taylor Coll. 

P. 5335. Four naturally associated teeth ; Kent. Purchased. 

P. 2679. Three teeth ; Dover, Kent. Enniskillen Coll. 
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Ptychodus oweni, Dixon. 

1850. Ptychodus oiueni, F. Dixon. Foss. Suss. p. 364, pi. xxxi. fig. 2. 

Type. Detached tooth ; British Museum. 

Teeth with rounded, moderately elevated crowns, ornamented 

with widely separated ridges, which rarely extend directly from side 

to side, but are disposed in an irregular manner; the marginal 

finely marked area is insignificant. 

This species is very imperfectly known and appears to be rare. 

Form. Log. Senonian : S.E. England. 

39125, 39125 a. Type specimen and four associated teeth; Upper 

Chalk, Snodland, Kent. One of the teeth, shown in PI. V. 

fig. 8, evidently represents the lower median row; a few 

of the transverse ridges upon the crown are continuous, 

regular, and parallel in the middle, but those placed pos¬ 

teriorly are very irregular and discontinuous. 

Bowerbank Coll. 

39700. Abraded and worn tooth, supposed lower median; Kent. 

Purchased, 1866. 

P. 2688. Similar tooth ; Sussex. Enniskillen Coll. 

28342. Typical tooth ; Lewes, Sussex. Dixon Coll. 

Ptychodus decurrens, Agassiz. 

1752. Dens piscis Ostracionis, F. E. Briickmann, Acta Phys. Med 

vol. ix. p. 116, pi. v. fig. 4. 

1811. Palate of Unknown Fish, J. Parkinson, Organic Remains, vol. iii. 

pi. xviii. fig. 12. 

1839. Ptychodus decurrens, L. Agassiz, Poiss. Foss. vol. iii. p. 154, 

pi, xxv. h. figs. 1, 2, 4, 6-8 (non figs. 3, 5). 

1840-45. Ptychodus decurrens, R. Owen, Odontography, vol. ii. pis. xviii., 

xix. 

1850. Ptychodus decurrens, F. Dixon, Foss. Suss. p. 362, pi. xxx. 

figs. 7, 8, pi. xxxi. fig. 1, pi. xxxii. fig. 5. 

1850. Ptychodus depressus, F. Dixon, op. cit. p. 363, pi. xxxi. fig. 9. 

1852. Ptychodus decurrens, P. Gervais, Zool. et Pal. Fran^. pi. lxxviii. 

1852. Ptychodus decurrens, V. Kiprijanoff, Bull. Soc. Imp. Nat. Moscou, 

vol. xxv. pt. ii. p. 490, pi. xiii. figs. 4 \ 5. 

1852. Ptychodus decurrens, F. A. Quenstedt, Handb. Petrefakt. p. 181, 

pi. xiii. fig. 59. 

1 The original of this figure is a doubtful tooth subsequently assigned to 

P. oiveni (Y. Kiprijanoff, toe. cit. 1881, pt. ii. p. 2). 
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1856. Ptychodus polygyrus, C. E. Fischer, Allgem. deutsche naturh. 

Zeit. Dresden, n. s. vol. ii. p. 140, figs. 31-33. 
1872. Ptychoclus decurrens, H. E. Sauvage, Biblioth. Ecole Hautes 

Etudes, vol. v. art. 9, p. 18. 
1875. Ptychodus decurrens, H. B. Geinitz, Palseontographica, yoI. xx. 

pt. i. p. 296, pi. lxiv. figs. 24, 25. 
1878. Ptychodus latissimus, St, Zarecznego, Sprawozdanie Komisyi 

Fizyjograf. Galicyi, vol. xii. p. 200, pi. yiii. fig. 8. 
1878. Ptychodus decurrens, A. Fritsch, Kept. u. Fische bolim. Kreide- 

form. p. 14, fig. 34. 
1882. Ptychodus decurrens, F. A. Quenstedt. Handb. Petrefakt. 3rd edit, 

p. 281, woodc. fig. 86, pi. xxi. figs. 63, 64. 
1887. Ptychodus decurrens, A. S. Woodward, Quart. Journ. Geol. 

Soc. vol. xliii. pp. 123-130, pi. x. figs. 1-10, 13. 

Type. Detached teeth ; one in British Museum."" 

The median lower teeth are moderately elevated, the coronal 

contour being greatly arched ; and the lateral teeth, both upper and 

lower, are only slightly raised. The median transverse ridges of 

each tooth are straight, small, and numerous, and at either extre¬ 

mity pass insensibly into the finely marked marginal area, with 

little or no terminal reflexion ; sometimes those near the anterior 

border are irregularly branching and broken, and approximate to a 

diagonal direction. 

The arrangement of the complete dentition of this species is 

known, and two types are distinguishable. In the one described by 

the present writer, loc. cit., the lower median teeth are remarkably 

high, and both these and the first lateral series are much trans¬ 

versely elongated. Id the second type, made known both by Dixon 

and the present writer, the lower median teeth are less elevated, 

and both these and the first lateral series are considerably longer in 

proportion to their breadth. The latter dentition may belong to a 

distinct species (P. depressus, Dixon), but, upon present evidence, 

it can only be regarded' as a variety. 

Form. 6f Loc. Senonian and Turonian : S.E. England and France. -Sc 

Turonian and Cenomanian : Germany and Bohemia. 

Except when otherwise stated, the following specimens were ob¬ 

tained from undetermined horizons in the Upper or Lower Chalk :— 

P. 5449. Lower median tooth, figured among the type-specimens of 

P. decurrens by Agassiz, tom. cit. pl. xxv. b. fig. 8 ; Lewes, 

Sussex. Mantell Coll. 

25773-4, 25776. Three varieties of lower median teeth, figured by 

Dixon, op. cit. pi. xxx. figs. 7, 8, pi. xxxi. fig. 1; Brighton, 

Sussex. Duron Coll. 
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28344. A group of eight small lateral teeth, and several detached 

examples ; Brighton. Dixon Coil. 

49852. Two very small teeth ; Dorking, Surrey. Cajpron Coil. 

47279. Two lower teeth ; Dorking. Purchased, 1876. 

P. 5851. Median upper, and one other small tooth ; Lower Chalk, 

Guildford, Surrey. Capron Coll. 

P. 1378. Group of about ninety naturally associated teeth, pertain¬ 

ing to both jaws ; Kent. This and the three following 

specimens comprise teeth agreeing exactly with those of 

the very complete fossil in the Willett Collection, Brighton, 

described and figured by the present writer, loc. cit. p. 125, 

pi. x. figs. 4-10. Egerton Coll. 

P. 2678. Group of about eighty naturally associated teeth of small 

size ; Kent. Enniskillen Coll. 

P. 379. Group of about forty naturally associated teeth; Kent. 

Presented by the Earl of Dude, 1881. 

33247. Group of seventeen naturally associated teeth ; Kent. One 

of the much-worn lower median teeth is described and 

figured by the present writer, loc. cit. p. 128, pi. x. fig. 13. 

Taylor Coil. 

38564-5. Nine teeth of upper jaw in natural position, pertaining to 

the median and first two lateral rows of the left side, 

described and figured by the present writer, loc. cit. 

p. 125, pi. x. fig. 3 ; also three detached teeth from the 

same jaw; Lower Chalk, Hailing, Kent. 

, Purchased, 1864. 

36636. Thirteen associated lower teeth ; Lower Chalk, Hailing. 

Purchased, 1862. 

30545, 33248, 36637, 43096, 44621. Live lower median teeth from 

the Chalk of various localities in Kent. Purchased. 

47903. Seven lower teeth, of large size, pertaining to the median 

and first lateral series; near Maidstone. 

Presented by the Hon. Robert Marsham, 1877. 

32748-9. Seven large lower teeth, pertaining to the median and first 

lateral series; Lower Chalk, Burham, Kent. One of the 

median teeth measures 0-065 transversely by 0-045 

antero-posteriorly. Purchased, 1857. 



3 Oj Qp A.S.h, Z/-7'’. fy-J- 

yift. ZpZSfc, Zyl^c £CJt,/ 24.2, //9. 

Zp&t'Z&j, 4^dZ~, ^ ■sf 'P.Z/l, *£■ /■ 7/. fo- 



2?/Oz£/. c 

7//.~^t^. /2.—/&J 

'2^^' %/r~^'‘* 

?. S303. %j2 J.$.L,%-y>. EyikACCJk,/.Z4-k, fif-7'-/>- /''J>- 

3G/^S b. 7lv«- s*~-c£ -viv<4^c/ C^v^U^-, 

S. -f^.-&s£~ ^CM,/fi.22i,2b-2,//. 7/i. 



MYLIOBATIDJE. 141 

32748 a, 36638. Five small teeth; Lower Chalk, Burham. 
Purchased, 1857, 1862. 

P. 1377. Group of eight small lateral teeth; Lower Chalk, Kent. 
Egerton Coll. 

35883. Lower median tooth, with much elevated crown ; Lower 

Chalk, Dover, Kent. Purchased, 1861. 

47282, 47284. Nine detached teeth, mostly of the lower jaw, but 

including one median upper tooth; Lower Chalk, Dover. 

Purchased, 1876. 

P. 5331. Detached tooth; Cherry Hinton, Cambridgeshire. 

Cracherode Bequest. 

29041. Three teeth, including one upper median, and one of the 

upper first lateral series ; Whittington, Norfolk. 

Presented by C. B. Bose, Esq., 1854. 

35020. Large tooth, probably referable to the first lateral row 

of the upper dentition of P. decurrens ; Greensand, 

Begensburg, Bavaria. Purchased, 1860, 

P. 1379. Large tooth, probably referable to the first lateral row of 

the lower dentition of P. decurrens; Greensand, Lippe, 

Westphalia. Egerton Coll. 

The following specimens mostly belong to the depressed variety, 

with narrow first lateral series of teeth in the lower jaw : — 

28348-9. Type specimen of P. depressus, Dixon, and a similar 

tooth; Sussex. Dixon Coll. 

28343. Eight naturally associated teeth; Lower Chalk, Brighton. 

Dixon Coll. 

4361. Group of about seventy teeth, naturally associated in block 

of Chalk; Lewes. Mantell Coll. 

P. 5393. Two groups of seven and nine teeth respectively ; near 

Lewes. Presented by P. E. Coombe, Esq., 1888. 

39436. Group of about 23 teeth, naturally associated with fragments 

of cartilage and vertebrae, from the Sussex Chalk. The 

vertebrae are of the same type as the one described by 

C. Hasse (loc. cit.) as Selache davi\e7\si. Bowerbank Coll. 

39134. Portion of lower dentition, showing 21 teeth in natural 

order, described and figured by the present writer, loc. 

cit. p. 124, pi. x. fig. 2; Dorking, Surrey. 
Bowerbank Coll. 
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40056. Group of thirty-four teeth, of which tweuty-three are ar¬ 

ranged in natural order. The specimen is described and 

figured by the present writer, loc. cit. p. 123, pi. x. fig. 1, 

and was probably obtained from the Chalk of Maidstone. 

Purchased, 1866. 

30546. Ten naturally associated teeth, including one lower median 

and one upper median tooth, probably from the Chalk of 

Maidstone. Purchased, 1856. 

30547-8. Twelve teeth not improbably found with the last group. 

Purchased, 1856. 

39138. Twenty-one naturally associated teeth, two abnormal and 

much worn, and exhibiting considerable irregularity in 

the surface-markings ; Wouldham, Rochester, Kent. 

Bowerbank Coll. 

39137. Group of about 45 teeth,naturally associated; Lower Chalk, 

Hailing, Kent. Bowerbank Coll. 

41241. Twelve teeth, including one lower median, found associated; 

Lower Chalk, Hailing. Purchased, 1868. 

46962. Nine teeth ; Lower Chalk, Durham, Kent. 

Purchased, 1876. 

47279. Nine teeth, including two lower median ; Lower Chalk, 

Hover. Purchased, 1876. 

39125. Nine coarsely marked teeth ; Upper Chalk, Snodland, Kent. 

Bowerbank Coll. 

P. 4550. Eleven teeth; Kent. Enniskillen Coll. 

47904. Eour (? lower) teeth ; locality unknown. 

Presented by the Hon. Robert Marsham, 1877. 

39132. Seven teeth ; Tring, Herts. Bowerbank Coll. 

P. 5852. Laterally-worn tooth ; Cherry Hinton, Cambridgeshire. 

Craeherode Bequest. 

28351. Detached tooth ; near Cambridge. Dixon Coll. 

29038. Seven small teeth ; Swaffham, Norfolk. 

Presented by C. B. Rose, Esq., 1854. 

28721. Detached tooth, probably of this species; Upper Greensand, 

Tournai, Belgium. Purchased, 1853. 
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£.£/*****'■ ' «'** 'LJL 
Ptychodus polygyrus, Agassiz.^ 

1822. Teeth allied to Diodon, G. A. Mantell, Foss. South Downs, 

p. 231, pi. xxxii. figs. 23, 24. 
1837. Ptychodus polygyrus, W. Buekland, Geol. & Min. 2nd edit, 

vol. ii. pi. xxvii./. 
1839. Ptychodus polygyrus, L. Agassiz, Poiss. Foss. vol. iii. ?• L56, 

pi. xxv. figs. 4-11, pi. xxv. h. figs. 21-23. 
1843. Ptychodus latissimus, L. Agassiz, tom. cit. p. 157, pi. xxv. a. fig. 8. 

1850. Ptychodus polygyrus, P. W. Gibbes, Journ. Acad. Nat. Sci. 

Philad. [2] vol. i. p. 299, pi. xlii. figs. 5, 6. 
1850. Ptychodus poly gyrus, F. Dixon, Foss. Suss. p. 363, pi. xxx. 

fig. 9, pi. xxxi. fig. 10. 
1850. Ptychodus latissimus, F. Dixon, op. cit. p. xii, pi. xxx. figs. 1, 2. 

1852. Ptychodus polygyrus, Y. Kiprijanoff, Bull. Soc. Imp. Nat. Moscou, 

vol. xxv. pt. ii. p. 494, pi. xiii. fig. 6. 
1863. Ptychodus polygyrus, S. J. Mackie, Geologist, vol. vi. p. 161, 

pi. ix. 
1868. Ptychodus poly gyrus, J. Leidy, Proc. Acad. Nat. Sci. Philad. 

p. 208. 
1887. Ptychodus polygyrus, A. S. TV oodward, Quart. Journ. Geol. Soc. 

vol. xliii. p. 127, pi. x. fig. 11. 

Type. Detached teeth : British Museum (in part). 

The median transverse ridges upon the dental crown are relatively 

large, and curve round more or less at the lateral extremities, being 

sometimes completely reflexed. The finely marked marginal area 

is usually of considerable extent and granulated, showing only a 

tendency towards concentric rugosity immediately adjoining the 

extremities of the median transverse ridges. 

Among the specimens at first referred to this species, Agassiz 

distinguished four types, which he considered might possibly prove 

to be specifically distinct. In the absence of more satisfactory 

materials, however, it is still advisable to letain the original 

arrangement. San ^ e /•» - <. / l* ) ■ 

Form. 4" Loc. Senonian and Turonian: S.E. England, France^ 

Belgium, Bussia. Tpper Cretaceous '. Enited States, America. \ 

Unless otherwise stated, the following specimens were obtained 

from undetermined horizons in the Upper or Lower Cnalk : 

4385, 4408, 4413. Three of the type specimens figured by Agassiz, o^c 

. tom. cit. pi. xxv. figs. 4, 5, 8 ; Lewes. Mantell Coll. B 
« 

4452. Plaster cast of lower tooth, referred to P. latissimus by 

Agassiz, tom. cit. p. 157, pi. xxv. a. fig. 8 ; Sussex (?)• 
. Mantell Coll. 
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4387, 4407, 4410-12. Five teeth, the third figured in Manteil’s 

Foss. S. Downs, pi. xxxii. fig. 24; Lewes. Mantell Coll. 

39123. Lower median tooth, figured in Dixon’s Foss. Suss. pi. xxx. 

fig. 1 (P. Icitissimus). Bowerbcink Coll. 

25771. Tooth of uncertain position, figured by Dixon, op. cit. 

pi. xxx. fig. 2 (P. Icitissimus); Southeram, Sussex. 

Dixon Coll. 

25772. Tooth figured by Dixon, op. cit. pi. xxx. fig. 9 ; Lewes. 

Dixon Coll. 

25825. Very large lower median tooth; Lewes. 

28338. Nine large teeth ; Sussex. 

Dixon Coll. 

Dixon Coll. 

28337, 28340. Six teeth, naturally associated, and twenty-one 

others ; Lewes. Dixon Coll. 

P. 5394. Six detached teeth ; near Lewes. 

Presented by P. E. Coombe, Esq., 1888. 

P. 2690. One small lower median tooth, and two others; Sussex. 

Enniskillen Coll. 

P. 2686. One large lower median tooth, and two other teeth, very 

flat; Sussex. Enniskillen Coll. 

P. 5450. Seven naturally associated small teeth : Sussex. 

44171. Tooth in flint; Seaford, Sussex. 

Purchased. 

Purchased, 1870. 

49845. Detached tooth; Upper Chalk, St. Catherine’s Hill, Guild¬ 

ford. Ccipron Coll. 

43094. Relatively long tooth, probably lower median, described and 

figured in the ‘ Geologist,’ vol. vi. p. 161, pi. ix.; Kent. 

Wetlierell Coll. 

40144. Lower median tooth; Upper Chalk, Charlton, Kent. 

Purchased, 1866. 

33251. Similar, but larger, tooth ; Kent. Taylor Coll. 

33231. Large tooth, possibly lower median : Northfleet, Kent. 

Purchased, 1857. 

P. 318. Large tooth with narrow peripheral granulated area; 

Charing, Kent. Harris Coll. 
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47905. Three lower median teeth of medium size, one large worn 

example, and two lateral teeth ; near Maidstone. One 

of the lower median teeth is shown in PI. V. fig. 7. 

Presented by the Hon. Robert Mar sham, 1877. 

41240. Much worn tooth, probably lower median; in Chalk Flint, 

Bromley, Kent. Purchased, 1868. 

42291. Lower median tooth ; Upper Chalk, Rochester, Kent. 

Purchased, 1870. 

39128. Naturally associated series of nineteen teeth, including one 

lower median ; Kent. Boiverhank Coll. 

39131. Fourteen naturally associated teeth ; Chatham, Kent. 

Bowerbank Coll. 

33252 a. Sixteen naturally associated teeth ; Kent. Taylor Coll. 

47907. Group of about eighty naturally associated teeth ; Lower 

Chalk, Hailing, Kent. 

Presented by the Hon. Robert Mar sham, 1877. 

36747. Group of about fifty similar naturally associated teeth ; 

Lower Chalk, Burham, Kent. Purchased, 1862. 

44837. Seven naturally associated large teeth, including lower 

median ; near Dover. 

Presented by Benjamin Bright, Esq., 1873. 

P. 319. Three small teeth, one being upper median and described 

and figured by the present writer, Joe. cit. p. 12/, pi. x. 

fig. 11 ; Lenham. Kent. Harris Coll. 

P. 5451. Twelve teeth-; Lenham. 
Presented by John Brown, Esq., 1852. 

P. 4549. Three teeth, and one small group; Kent. 
Enniskillen Coll. 

46391. Two lower median teeth ; Winchester, Hants. 
Cunnington Coll. 

41297a, 47282. Two lower median teeth of small size ; English 

Chalk. Purchased, 1869, 1876. 

41297-8. Four large teeth ; English Chalk. Purchased, 1869. 

49029. Seven teeth of large individual; Kent. Mrs. Smith's Coll. 

18777. Four teeth of large individuals ; English Chalk. 

Presented by Edward Chariesivorth, Esq., 1845. 

L 
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P. 382-4. Three groups of naturally associated teeth, one comprising 

thirteen, the second six, and the third fourteen; English 

Chalk. Presented by the Earl of Ducie, 1881. 

P. 1394. Two teeth ; France. Egerton Coll. 

42861. Large tooth ; Antoign, near Tournai, Belgium. 

Van Breda Coll. 

P. 4554. Detached tooth; Upper Chalk, Ciply, nearMons, Belgium. 

Enniskillen Coll. 

The following teeth are of the flattened variety shown in Agassiz’s 

pi. xxv. figs. 10, 11, and pi. xxv. b. fig. 23:— 

P. 5395. Detached tooth ; near Lewes. 

Presented by P. E. Coombe, Esq., 1888. 

49028. Six naturally associated teeth, cemented by pyrites ; Dover. 

Mrs. Smith’s Coll. 

P. 1393. Four broken teeth ; Gravesend, Kent. Egerton Coll. 

33258. Four similar but smaller teeth; Upper Chalk, Purfleet, 

Essex. Taylor Coll. 

P. 380. Five naturally associated teeth; Grays, Essex. 

Presented by the Earl of Ducie, 1881. 

33252. Six naturally associated large teeth ; Grays. Taylor Coll. 

P. 4551. Five broken teeth ; Normandy. Enniskillen Coll. 

Ftychodus multistriatns, sp. nov. 

Type. Teeth shown in PI. Y. figs. 4-6. 

Teeth very similar to those of P. poly gyrus, but having the 

transverse ridges upon the crown relatively much more delicate and 

numerous. 

Form. <Sf Loc. Turonian and Senonian : S.E. England. 

P. 2681. Group of ten naturally associated teeth of the lower jaw, 

forming the type-specimen. PI. Y. fig. 4 represents a 

median tooth inadvertently placed with the anterior 

border upwards ; fig. 5 a first lateral; and fig. 6 an 

outer series ; Kent. Enniskillen Coll. 

P. 4549 a. Two teeth ; Kent. Enniskillen Coll. 

P. 4558. Crown of lower median tooth : Kent. Enniskillen Coll. 
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P. 1383. Group of seven naturally associated teeth ; Kent. 
Egerton Coll. 

47281. Two large teeth, probably a variety of this species ; Lower 
Chalk, Dover. Gardner Coll. 

47903. Similar lower median tooth; near Maidstone. 
Presented by the Hon. Robert Marsham, 1877. 

33253. Almost similar, but broader and more perfect tooth ; Kent. 
Taylor Coll. 

P. 5605. Three associated teeth and three others; Burham, Kent. 
Harford Coll. 

ut 
Ptychodus latissimus, Agassiz, 

1752. Dens piscis Ostracionis, Briickmann, Acta Phys. Med. vol. ix. 
p. 116, pi. v. fig. 3. 

1769. Zahn eines Seefisches, C. F. Wilckens, Xaclir. 1 erstein. Thier- 
reiches, p. 81, figs, xlv.-xlvii. 

1811. Fish Palate, J. Parkinson, Org. Remains, vol. iii. pi. xix. fig. 18. 
1822. Tooth allied to Diodon, G. A. Mantell, Foss. South Downs, 

p. 231, pi. xxxii. fig. 19. 
1822. Hinterer kieferzahn einer Rochenart (?), E. F. von Scklotlieim, 

Petrefakt. Nachtr. i. p. 70, pi. xiii. fig. 2. 
1827. Diodon, T. A. Catullo, Saggio Zool. Foss. pi. iii. fig. C. 

/ .1843. Ptychodus latissimus, L. Agassiz, Poiss. Foss. vol. iii. p. 157, 
c* pi. xxv. a. figs. 1-6 (P fig. 7, non fig. 8), pi. xxv b. figs. 24-26. 

1845. Ptychodus latissimus, A. E. Reuss, Verstein. hohm. Kreideform. 
pt. i. p. 1, pi. ii. figs. 5-8. 

1845. Ptychodus decurrens, A. E. Reuss, op. cit. pt. i. p. 1, pi. ii. 
figs. 9,10. 

1845. Ptychodus latissimus, R. Owen, Odontogr. vol. ii. pi. xvii. 
figs. 1, 2. 

1845. Ptychodus latissimus, H. B. Geinitz, Versteinerungsk. p. 167, 
pi. vii. fig. 8. 

1850. Ptychodus latissimus, H. B. Geinitz, Charact. bohm.-sacksisch. 
Kreidegeb. 2nd edit. p. 63, pi. vii. fig. 5, pi. xvii. figs. 1-3. 

1850. Ptychodus schlotheimi, H. B. Geinitz, op. cit. p. 63, pi. xvii. 
figs. 4, 5. 

1850. Ptychodus paucisulcatus, F. Dixon, Foss. Suss. p. 363, pi. xxx. fig. 3. 
1851. Ptychodus latissimus, F. Oswald, Zeitschr. deutsch. geol. Ges. 

vol. iii. p. 531. 
1852. Ptychodus latissimus, Y. Kiprijanoff, Bull. Soc. Imp. Xat. Moscou, 

vol. xxv. pt. ii. p. 483, pi. xii. figs. 1, 2. 
1870. Ptychodus latissimus, F. Roemer, Geol. Oberschlesien, p. 323, 

pi. xxxvi. fig. 7. 
1873. Ptychodus latissimus, F. Stoliczka, Cret. Fauna S. India (Pal. 

Ind.), vol. iv. pt. iv. p. 66, pi. xii. fig. 16. 
L 2 
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1875. Ptychodus latissimus, H. B. Geinitz, Palaeontogr. vol. xx. pt. ii. 

p. 212, pi. xl. figs. 16-22. 
1878. Ptychodus latissimus, A. Fritsch, Rept. u. Fische bohm. Kreide- 

form. p. 15, woodcut fig. 36. 

1887. Ptychodus paucisidcatus, A. S. Woodward, Quart. Journ. Geol. 
Soc. yol. xliii. p. 127, pi. x. fig. 12. 

Type. Detached teeth; —- 

Teeth very similar to those of P. polygyrus, blit having the 

median transverse coronal ridges of enormous size, never completely 

reflexed at the extremities. 

As proved by a specimen in the Brighton Museum, the lower 

median tooth of this species is very coarsely marked. The specimen 

figured by Agassiz, tom. oil. pi. xxv. a. fig. 8, must thus be regarded 

as the lower median tooth of P. polygyrus. 

Form. Sf Loc. Turonian and Senonian: S.E. England, Germany, 

Bohemia, and Russia. 

Except when otherwise stated, the following specimens were ob¬ 

tained from undetermined horizons in the Upper or Lower Chalk :— 

4358. Group of twelve naturally associated teeth, including two 

of upper median series, one of which is described and 

figured by the present writer, loc. citl; Lewes. 

Mantell Coll. 

4355, 4360,4368. Group of ten naturally associated teeth, including 

one of lower median series, another of five, another of 

six teeth, and a smaller group of nine teeth; Lewes. 

Mantell Coll. 

4369, 4371-2, 4374. Two large and two smaller teeth; Lewes. 

Mantell Coll. 

P. 5396. Large tooth; near Lewes. 

Presented by P. E. Coomhe, Esq., 1888. 

25826. Type specimen of Ptychodus paucisidcatus, Dixon; Sussex. 

Dixon Coll. 

25826 a, 28335, 28346. Six teeth; Southeram, Sussex. 

Dixon Coll. 

28341. Group of five small teeth; Lewes. Dixon Coll. 

28339. Eleven small teeth; Lewes. Dixon Coll. 

49847. Four fragmentary teeth ; Lewes. Capron Coll. 

P. 1394 a. Lower median tooth; Sussex. Eger ton Coll. 
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P. 2684. Coarsely marked large tooth ; English Chalk. 
Enniskillen Coll. 

39129. Very large, nearly perfect tooth; near Croydon, Surrey. 
Bow&rbank Coll. 

=P. 5337. Similar tooth ; English Chalk. History unknown. 

P. 385-6. Large tooth, and two groups of three naturally associated 

small teeth ; English Chalk. 
Presented by the Earl of Eucie, 1881. 

49848. Small tooth ; Upper Chalk, Guildford. Capron Coll. 

47469. Twelve detached side-teeth, probably found associated; 

near Rochester, Kent. Purchased, 1876. 

47908. Very coarsely ridged large tooth; near Maidstone, Kent. 
Presented by the Hon. Robert Marsham, 1877. 

28345. Large tooth ; Kent. Dixon Coll. 

P. 1382. Detached crown of large tooth, and three smaller teeth ; 

Kent. Egerton Coll. 

37350. Large tooth embedded in flint; Suffolk. Wetherell Coll. 

P. 5864.. Large lower median tooth; Hertford. 

36103. "Very large tooth; Orford, Suffolk. Purchased, 18bl. 

P. 5338. Small tooth ; Lower Chalk, Heytesbury, Wilts. 
Enniskillen Coll. 

47498. Plaster cast of specimen figured by Eritsch, op. cit.; Lower 

Chalk, near Koschtitz, Bohemia. 
Presented by Prof. Dr. Anton Eritsch, 18/6. 

28335. Two small teeth, probably pertaining to young of this 

species; Brighton. Dixon Coll. 

4373. Small tooth, doubtfully of this species, figured by Mantell, 

op. cit. pi. xxxii. fig*. 25; Sussex. Mantell Coll. 

Ptychodus mortoni* Mantell \ 

1834. Palate-bones of a fish?, S. G. Morton, Synopsis Org. Remains 
Cretaceous U. S. A. pi. xviii. figs. 1, 2. 

1 This species is recorded as Platychodus mortoni in a “ Catalogue of Fossils 

in Lorenzo G. Yates’ Collection, Santa Barbara, Cal.'’ (1886), p. 20 ; but the 

present writer has failed to discoxer the authority for the generic name. 
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1839. Ptychodus mortoni (Mantell MS.), S. G. Morton, Journ. Acad. 

Nat. Sci. Philad. vol. viii. p. 215, pi. xi. fig. 7. 

1843. Ptychodus mortoni, L. Agassiz, Poiss. Foss. vol. iii. p. 158, 
pi. xxv. figs. 1-3. 

1868. Ptychodus mortoni, J. Leidy, Proc. Acad. Nat. Sci. Philad. p. 205. 
1887. Ptychodus mortoni, A. S. Woodward, Quart. Journ. Geol. Soc. 

vol. xliii. p. 130. 

Type. Detached tooth. 

Teeth similar in form to those of the typical species of Ptychodus, 

but differing in having the centre of the crown raised into a sharp 

point, from which strong branching ridges diverge; the broad 

marginal area is marked with an almost reticulate ornament. 

The tooth from the English Chalk referred to this species % 
Dixon 1 is at present doubtfully determined. 

Form. <$f Log. Cretaceous : Alabama, U.S.A.; also Niobrara Cre¬ 
taceous of Kansas (Cope). 

28394. Tooth described and figured by Agassiz, loc. cit.; Alabama. 

Mantell Coll. 

35586-9. Four detached teeth, one being perfect and unworn, the 
others worn at the apex; Alabama. 

Presented by Prof. J. W. Mallet, 1859. 

P. 1381. Two detached teeth, one exhibiting perfectly the superficial 

coronal markings ; Alabama. Egerton Coll. 

P. 2687. Eleven detached teeth. One is of very large size, measuring 

0*05 in breadth. Alabama. Enniskillen Coll. 

Whole or fragmentary teeth of Ptychodus, from which the coronal 

layer of gano-dentine has been broken away by post-mortem abrasion, 

are sometimes discovered in the Chalk. One of these forms the type 

of Aulodus agassizi2, and the two following specimens are also 

figured by Dixon as “ Nascent teeth of Ptychodus.” 

28350. Abraded tooth, figured in Dixon’s Foss. Suss. pi. xxx. 

fig. 5 ; Chalk, Sussex. Dixon Coll. 

39124. Large abraded tooth, figured op. cit. pi. xxx. fig. 4; Chalk, 

Maidstone. Bowerbank Coll. 

1 Foss. Suss. pi. xxxi. figs. 6, 7. 

2 See Proc. Geol. Assoc, vol. x. (1888), p. 298. 
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In the Collection there are also similar teeth and fragments from 

Bnrham (41697), Greenhithe (P. 5452), Bromley (41698), and 

Dover (35871, 35875, 47285) in Kent, besides from localities in 

Sussex (28389), and from Warminster, Wilts (46394). 

The following vertebrae are of the same type as those associated 

with the group of teeth of Ptychodus decurrens referred to above 

(no. 39436). As already remarked, a similar vertebra has been 

described in detail by C. Hasse, under the name of Selache dav- 

{[eyi. The radiating lamellae are merely represented by faint lines 

upon the “ central double-cone,” while the concentric lamella} aie 

numerous and well developed; these vertebra} thus appear to the 

present writer to be truly “ tectospondylic,” and quite comparable 

with those of Myliobatis, only differing from the latter in the 

presence of small uncalcified areas having the form of an X when 

viewed in transverse section. 

4214-5 Two small series of imperfect vertebrae; Chalk, Sussex. 
Mant ell Coll. 

P 4641. Broken specimens in chalk, one partly shown in transverse 

section, and others in longitudinal section ; Sussex. 
Enniskillen Coll. 

33295. Large imperfect vertebra; Gravesend, Kent. 
Presented by M. Wriylit, Esq., 1858. 

49016. Vertebra and fragments; Kent. Mrs. Smiths Coll. 

40644. Detached specimen much broken, enclosed in flint; Chalk, 
Norwich. Presented by W. Firth, Esq., 1864. 

The following species of Ptychodus have also been founded upon 

detached teeth, but there are no examples in the Collection 

Ptychodus janevciii: Sq:>oretodus janevaii, E. D. Cope, in H13 den s 

Bull. D. S. Geol. Surv. Territ. no. 2, 1874, p. 47. 

P. janewayii, E. D. Cope, Vert. Cret^EormWest (Ih 

Geol. Surv. Territ. 1875), p. 24^.—Cretaceous (Niobrara 

Epoch); Kansas, E.S.A. 
Ptychodus occidentals, J. Leidy, Proc. Acad. Nat. Sci. Philad. 

1868, p. 207 ; also Extinct Vert. Fauna West Territ. 

(TJ. S. Geol. Surv. Territ. 1873), p. 298, pi. xvii. figs. 7, 

_ _ 8, pi. xviii. figs. 15-18^—Cretaceous (Niobrara Epoch); 

s’mok>'HU1’Kansas’" “ s. a -*££**4*, 

ry, fa . 
Jf/. >cj'/. //^ 



152 SELACHII. 

Ptychodus papillosus, E. D. Cope, Yert. Cret. Eorm. "West (U. S. 

Geol. Surv. Territ. 1875), p. 294.—Cretaceous; Colorado. 

Ptychodus triangularis, A. E. Reuss, Yerstein. bohm. Kreideform. 

1845, pt. i. p. 2, pi. ii. figs. 14-19. Teeth very doubt¬ 

fully placed iu this genus and referred to Acrodus by 

A. Eritseh, Kept. u. Eische bohm. Kreideform. 1878, 

p. 16, fig. 38.—Upper Cretaceous ; Bohemia. 

Ptychodus ivhipplefy, J. Mareou, Geol. IN’. America, 1858, p. 33, 

pi. i. fig. 4; J. Leidy, Extinct Yert. Eauna West Territ. 

(U. S. Geol. Surv. Territ. 1873), p. 300, pi. xviii. figs. 19, 

20; J. S. Newberry, Rep. Expl. Exped. from SantajjL 

to Colorado, 1876, p. 137, pi. iii. fig. 2^—Cretaceous 

(Niobrara Epoch); Colorado, Kansas, New Mexico, U.S.A. 

Y ith the Myliobatidse may also perhaps be associated the small, 

flattened, rhomboidal teeth from the ETpper Chalk of Maastricht, 

Holland, described under the name of Rhomhodus hinhhorsti,1> 

1Y. Dames, Sitzungsb. Gesell. naturf. Ereunde, Berlin, 1881, p. 1. 

woodcuts. /) s , _ „ • 9 
?.l~ 

Family TRYGONIDiEh 

Pectoral fins uninterruptedly continued to, and confluent at, the 

extremity of the snout. Tail slender, sharply marked off from the 

disk. > Yertical fins absent or imperfectly developed, often re¬ 

placed by strong serrated spines. 

Genus TRYGONj Cuvier (“ ex Adanson ”), 

[Regne Animal, vol. ii. 1817, p. 136.] 

Genus TiRNITJRA, Muller & Henle. 

[Syst. Beschreib. Plagiost. 1841, p. 171.] 

The known fossil representatives of these two genera have not 

hitherto been exhaustively studied and described. Prof. Dr. Carl 

Hasse has made known1 a detached vertebra, from the Lower 

Chalk (Aptian) of Dizier, considered to be referable to Trygon or an 1 

allied genus ; R. Lawley 2 has referred a Pliocene dermal tubercle 

to a species named T. targionii; and several nearly complete fishes, 

probably rightly placed here, have been discovered in the Middle 

Eocene limestone of Monte Bolca, near Yerona. One of the latter 

' Is atiirl. Syst. Elasmobr., Besom}. Tkeil, p. 144. pi. xix. figs. 4, 5, 6. 

Yuovi Sturli Pesci toss. Colline Toscane, 1876. p. 45, pi. ii. fig. 4, 
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was first figured by Yolta1, under the name of Baja muricata, and 

subsequently assigned to Trygonobatus vulgaris by de Blainville2. 

The same specimen was afterwards named by Agassiz 3 Trygon gaz- 

zolce; and more recently Molin4 and Baron de Zigno 5 have founded 

the genus Aleocandrinum upon a very similar fossil, which is not 

clearly distinguished either by the figure or in the descriptions. 

A second species was described by de Blainville (loc. cit.) as Trygo- 

nobaius crassicaudatus, and likewise re-named by Agassiz (loc. cit.) 

Trygon oblongus. 

The small fragment of tail, with caudal spine, originally figured 

upon Yolta’s plate of “ Baja muricata ” has been identified with 

other more recently discovered specimens considered by Heckel8 

and Molin 7 to be referable to Tceniura, and accordingly named 

T. Jcnerii. 

Another Monte Bolca fossil has been described by Molin 8 as re¬ 

ferable to Anacanthus, Ehrenb. (= Urogymnus, Mull. & Henle), and 

named A. zigni. Neither this description, however, nor Baron de 

Zigno's subsequent figure 9 appears to place the generic determina¬ 

tion beyond doubt. There are no dermal asperities such as specially 

characterize the living Urogymnus, and it seems quite possible that 

the brevity of the tail and the absence of caudal spines may be 

merely due to accident in preservation. 

The New Zealand fossil teeth and spines named Trygon ensifer,j 

J. W. Davis (Trans. Koy. Dublin Soc. [2] vol. iv. (1888), p. 87,1 7 MY_ 

pi. vi. figs. 13-15), are evidently not Selachian. Equally doubtful 

also is tbe so-called Trygonpastinacoides, van Beneden (T. C.Winkler, 

Archiv. Mus. Teyler, vol. iii. 1874, p. 304), from the Bruxelliau 

Eocene of Belgium. , 

Genus XXPHOTRYGON, Cope. 1//PC Qs'ls*-'c ck C C- 

[Arner. Naturalist, vol. xiii. 1879, p. 333.] & 

Syn. Heliobatis, 0. C. Marsh, Amer. Journ. Sci. [3] vol. xiv. 1877, 
p. 256 (undefined). 

Distinguished from Trygon by the cuspidate character of the teeth. 

1 Ittiolit. Yeron. 1796, p. 37, pi, ix. fig. 1. 

2 Youy. Diet. d’Hist. Yat. vol. xxvii. (1818), p. 336. 

3 Yeues Jahrb. 1835, p. 297. Poiss. Foss. vol. iii. p. 382**. 

4 Sitzungsb. math.-nat. Cl. k. Wiss. Wien, vol. xlii. (1861), p. 579. 

6 Mem. R. Istit. Yeneto, vol. xviii. (1874), p. 299, pi. xii. (A. rnolinii). 

6 Sitzungsb. math.-nat. Cl. k. Ak. Wiss. Wien, vol. vii. (1851), p. 324, 

7 Loc. cit. vol. xlii. (1861), p. 581. 8 Ibid. p. 578, 

? Mem. R. Istit. Yeneto, vol. xviii. (1874), p. 298, pi. xi. 
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Xiphotrygon acutidens, Cope. 

1877. Heliobatis radians, 0. C. Marsh, Arner. Journ. Sci. [3] vol. xiv. 
p. 256 (undefined). 

1879. Xiphotrygon acutidens, E. D. Cope, Amer. Nat. p. 333. 
1884. Xiphotrygon acutidens, E. B. Cope, Vert. Tert. Form. West, 

Book I. (Rep. U. S. Geol. Surv. Territ. vol. iii.); p. 50, pi. i. 
figs. 1, 5. 

Type. Complete skeleton. 

Bisk longer than broad, and pectoral fins prolonged anteriorly 

into a pointed median projection. Caudal spines, triangular in 

section, three. 

Form. <$f Loc. Middle Eocene (Green River Shales) : Twin Creek, 

S.W. Wyoming, U.S.A. 

Genus UROLOPHUS, Muller & Henle. 

[Syst. Beschreib. Plagiost. 1841, p. 173.] 

Tail of moderate length, with a distinct rayed terminal fin and a 

barbed spine : rudimentary dorsal fin sometimes present. Mouth 

and dentition as in Trygon. 

Urolophus princeps, Heckel. 

1854. Urolophus princeps, J. J. Heckel, Sitzungsb. math.-nat. Cl. k. Ak. 

Wiss. Wien, vol. xi. p. 124. 

1863. Urolophus princeps, R. Kner & F. Steindachner, Denkschr. k. 

Akad. Wiss. Wien, vol. xxi. p. 32, pi. vi. fig. 2. 

Type. Complete skeleton ; Hof-Museum, Yienna. 

Bisk broader than long; snout apparently not projecting. Tail 

shorter than disk; caudal spine extremely large ; terminal rayed 

fin well developed. Skin with small granular calcifications, not 

spinous. 

Form. Sf Loc. Middle Eocene : Monte Postale, N. Italy. 

A vertebra from the Middle Eocene (Bruxellian) of Etterbeck, 

Belgium, is referred to an undetermined species of Urolophus by C. 

Hasse, Natiirl. Syst. Elasm., Besond. Theil, p. 147, pi. xix. figs. 10- 

14. Others, from beds of corresponding age in Samian d, East 

Prussia, are described as Urolophus (?) bicuneatus by E. Noetling, 

Abb. Geol. Specialk. Preussen u. Thiiring. Staaten, vol. vi. pt. 3 

(1885), p. 34, pi. vii. fig. 8, pi. viii. fig. 11. 
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Genus CYCLOBATIS, Egerton. 

[Proc. Geol. Soc. vol. iv. 1844, p. 442.] 
2 

k 

Disk circular or oval; tail very short, only slightly projecting, 

without fins or spine. Rays of paired fins few and well sepa- 

rated ; pectorals united in front of the head ; pelvics relatively small, {/4k? 4<), 

and scarcely extending backwards beyond the posterior extremity J,. S' 3 . 

of the pectorals. Pelvic arch with enormous pre-pubic and iliac 

processes. Body with one or more median longitudinal series of 

large spinous tubercles extending from the pectoral arch posteriorly; 

and the remainder of the trunk and fins more or less sparsely covered 

with minute prickles. Teeth small, flattened, smooth, either dia¬ 

mond-shaped or discoidal. 

Cyclobatis oligodactylus, Egerton. 

1844. Cyclobatis oligodactylies, Sir P. Egerton, loc. cit. p. 442, pi. v. 

1850. Cyclobatis oligodactylus, F. J. Pictet, Poiss. Foss. M. Liban. 

p. 55, pi. x. fig. 4. 
1887. Cyclobatis oligodactylus, J. W. Davis, Trans. Roy. Dublin Soc. 

[2] vol. iii. p. 491, pi. xxi. fig. 3. 
1887. Cyclobatis oligodactylus, A. S. Woodward, Geol. Mag. [3] vol. iv. 

p. 508. 
1888. Cyclobatis oligodactylus, A. S. Woodward, Proc. Zool. Soc. p. 128 

(fig. of pelvis). 

Type. Nearly complete skeleton ; British Museum. 

Fin-rays comparatively slender, widely spaced, and not more than 

50 in number in the pectorals. Trunk nearly or quite three times 

as long as broad. 

Form. Sf Log. U. Cretaceous (Senonian): Hakel and Djebail, 

Mt. Lebanon. 

P. 601. Type specimen, male. From Djebail. Egerton Coll. 

P. 4009. Complete skeleton, female ; from Hakel. The proportions 

scarcely differ from those of the male, the first being only 

slightly more elongated. Purchased, 1883. 

P. 99. Disk, apparently female, wanting parts anterior to mouth ; 

from Hakel. This specimen is referred to by the present 

writer, loc. cit. Purchased, 1880. 

Cyclobatis major, Davis. 

1887. Cyclobatis major, J. W. Davis, Trans. Roy. Dublin Soc. [2] 

vol. iii. p. 491, pi. xxi. fig. 1. 

1887. Cyclobatis major, A. S. Woodward, Geol. Mag. [3] vol. iv. 

p. 508, 
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Type. Bearly complete disk; British Museum. 

Fin-rays robust, closely arranged, and more than 50 (usually 

about 55) in number in the pectorals. Trunk scarcely more than 

twice as long as broad. Attains to much large dimensions than 

C. oligodactylies. 

Form. Loc. U. Cretaceous (Senonian) : Hakel, Mt. Lebanon, 

Syria. 

P. 4011. Type specimen and counterpart. Purchased, 1883. 

P. 4010. Imperfect disk, smaller than type. Purchased, 1883. 

P. 100. Complete disk, slightly obscured by* matrix. 

Purchased, 1880. 

49514. Greater portion of disk and counterpart, showing dermal 

tubercles; referred to by the present writer, loc. cit. 

Purchased, 1878. 

49556. Incomplete disk of small individual, probably young of this 

species. The small dermal tubercles are referred to by 

the present writer, loc. cit. Purchased, 1878. 

an inrl A? £ - fMJ 9 Cyclobatis^-**^ 

A single specimen (no. 49557, purchased 1878) not improbablyj* 

indicates a distinct species from both those already described. The 
_ »s. 

length of the trunk is less than twice its breadth. The number of 

pectoral fin-rays agrees with that characterizing C. oligodactylus, 

but the fins are relatively broader, and the tail is apparently 

longer, and armed with series of large spinous tubercles. The 

specimen is referred to by the present writer, Geol. Mag. [3] vol. iv. 

1887, p. 509. 

TECTOSPONDYLI INCERTiE SEDIS. . 

The two following genera and species are founded upon fragments 

of pectoral fins, in the Bristol Museum, apparently pertaining to 

some type of Bay. - (ta+r-Atof-. /^z. 

Arthropterus rileyi, L. Agassiz, Poiss. Foss. vol. iii. (1843), 

p. 379.—Lias : Bristol. t ./s: 
Cyclarthrus macropterus, L. Agassiz, tom. cit. p. 382, pi. xliv. fig. 1. 

—Lower Lias ; Lyme Begis, Dorsetshire. 

The teeth described as follows may also pertain to Bays :— 

Grypliodobatis uncus, J. Leidy, Journ. Acad. Bat. Sci. Philad. [2] 

vol. viii. (1877), p. 249, pi. xxxiv. figs. 8, 9.—Phosphate 

Beds ; South Carolina. 
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Suborder II. ASTEROSPONDYLI. 

Vertebrae, when fully developed, having the radiating calcified 

laminae predominating over the concentric laminae (asterospondylic, 

Hasse). Specialization resulting in no marked depression of the 

body, and the pectoral fins never growing forwards towards the 

head; spiracles of small size, almost or quite absent in tire most 

specialized forms. Anal fin present. 

Division A.—A single dorsal fin present ; gill-clefts more 

than five in number. 

The following primitive family is provisionally placed here, its 

distinctive subordinal characters being not yet very evident, but its 

relationships being obviously closer with the Cestraciontidae than 

with any other hitherto recognized family. 

Family NOTIDANIDiE. 

Single dorsal fin, without spine, remote; caudal fin large. No 

nictitating membrane; gill-clefts 6-7; spiracles small. Teeth 

with sharply-pointed coronal cusps, several series simultaneously 

functional. 

Genus NOTIDANUS, Cuvier. 

[Regne Animal, vol. ii. 1817, p. 128.] 

Syn. Heptranchias, C. S. Rafinesque Schmalz, Caratt. Xuovi Gen. 

Anim. Sicilia, 1810, p. 13. 

Hexanchus, C. S. Rafinesque Schmalz, op. cit. p. 14. 

Monopterhinus, H. D. de Blainville, Bull. Soc. Philom. 1816, 

p. 121 (in part). 

Aellopos, L. Agassiz, Poiss. Foss. vol. iii. 1843, p. 376 (in part). 
Xiphodolamia, J. Leidy, Journ. Acad. Nat. Sci. Philad. [2] yol. viii. 

1877, p. 252. 

Body moderately elongated: mouth inferior; gill-openings six 

or seven, without flaps of skin. Principal teeth consisting of a 

series of compressed cusps fixed upon a long base; all the cusps 

inclined in one direction, the anterior larger than the others, with 

or without small denticles at its base in front. Anterior teeth of 

the upper jaw clustered, awl-shaped; a median symphysial series in 
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the lower jaw. Principal teeth of the upper jaw less laterally 

elongated, with fewer cusps than those of the lower jaw. Noto¬ 

chord persistent, except occasionally in the caudal region h 

Notidaxms ncmensteri9 Agassiz. 

1843. Notidanus muensteri, L. Agassiz, Poiss. Foss. vol. iii. p. 222, 

pi. xxvii. figs. 2, 3. 
1849. Notidanus muensteri, Beyrich & Frischmann, Zeitschr. deutsch. 

geol. Ges. vol. i. p. 436, pi. vi. 
1852. Notidanus muensteri, F. A. Quenstedt, Handb. Petrefakt. p. 167, 

pi. xiii. fig. 4. 
1858. Notidanus muensteri, F. A. Quenstedt, Der Jura, p. 783, pi. xcvi. 

figs. 33, 34. 
1861. Notidanus eximius, A. Wagner, Abh. k. bay. Akad. Wiss. cl. ix. 

vol. ix. p. 292, pi. iv. fig. 2. 
1875. Notidanus eximius, K. Fricke, Palseontogr. vol. xxii. p. 394, 

pi. xxi. fig. 22. 
1882. Notidanus (Heptanchus) eximius, C. Hasse, Natiirl. Syst. Elasm., 

Besond. Theil, p. 51, pi. vii. figs. 21-25. 
1886. Notidanus eximius, A. S. Woodward, Geol. Mag. [3] vol. iii. 

p. 209, pi. vi. figs. 3-5. 
1887. Notidanus muensteri,K. A.von Zittel,Handb. Palaeont.vol. iii. p.C6. 

Type. Detached tooth. 

A species attaining a maximum length of not less than 2-8 metres ; 

snout rounded and obtuse ; anal fin smaller than the dorsal, probably 

not at all opposite the latter. Vertebral column as in the existing 

subgenus Heptanchus (according to Hasse). Principal cone in the 

lateral teeth relatively large and broad, without anterior denticles, 

and followed by not more than three or four secondary cones. 

A nearly complete fish in the Munich Museum is made known by 

Beyrich and Frischmann and by Wagner ; but the supposed young 

individuals referred to by the latter do not belong to the family of 

Notidanidae (see Pristiurus). ^ 

Form, Loc. Oxfordian Bavaria and Switzerland. Corallian : 

Wiirtemberg and Hanover. Lower Kimmeridgian : Bavaria and 

Wurtemberg. N. c C. 

^2500, 35763, 35763 a. Three teeth, described and figured by the 

present writer, Joe. cit. p. 210, pi. vi. figs. 3-5 ; Corallian, 

Schnaitheim, Wiirtemberg. Purchased, 1848, 1860. 

22489-91, 357i>4. Seven imperfect teeth ; Schnaitheim. 

Purchased, 1848, 1860. 

1 A. Kolliker (Verb, phys.-med. Gesell. Wiirzburg, vol. x. 1860, p. 198, pi. ii. 

fig. 3) notes the presence of calcified caudal vertebrae in Heptanchus, feebly 

asterospondylic in structure. 
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P. 4708. Tooth exhibiting abraded apex of principal cone, noticed 
by the present writer, loc. cit. p. 210 ; Schnaitheim. 

Enniskillen Coll. 

P. 4709. Imperfect tooth; Schnaitheim. Enniskillen Coll. 

22502. Upper tooth, doubtfully referred to this species, figured, loc. 
cit. pi. vi. fig. 6; Schnaitheim. Purchased, 1848. 

Notidanus serratus, Fraas. 

1855. Noticlanus serratus, 0. Fraas, Wiirtt. Jahresh. vol. xi. p. 98. 
1858. Notidanus serratus, F. A. Quenstedt, Der Jura, p. 784, pi. xevi. 

•fig. 44. 
1886. Notidanus serratus (?), A. S. Woodward, Geol. Mag. [3] vol. iii. 

p. 212, pi. vi. fig. 7. 

Type. Group of twelve teeth ; Tubingen Museum. 
Principal cone of lower lateral teeth relatively large, strongly 

serrated anteriorly; posterior secondary cones often as many as 
seven in number, the first two much larger than the others. Base 
of teeth depressed. 

Form, df Loc. Corallian : Wiirtemberg. Oxfordian : Yorkshire. 

35887. Upper tooth, from the Oxford Clay of Scarborough, York¬ 
shire, doubtfully assigned to this species by the present 
writer, loc. citA subsequent examination of the type 
specimen in Tubingen has confirmed the determination. 

Purchased, 1859. 

Notidanus dentatus, A. S. Woodward. 

1886. Notidanus dentatus, A. S. Woodward, Geol. Mag. [3] vol. iii. 
p. 214, pi. vi. figs. 17, 18. 

1888. Notidanus dentatus, J. W. Davis, Trans. Roy. Dublin Soc. [2] 
vol. iv. p. 36, pi. vi. figs. 9-12. 

Type. Upper and lower teeth ; British Museum. 
Principal cone of lower lateral teeth relatively small; secondary 

cones three or four in number; anterior denticulations of very 
large size. 

Form. Sj' Loc. “ Lower Greensand”: Amuri Bluff, New Zealand. 

P. 2303, P. 2303 a. Type specimens. By exchange, 1876. 

Jr7, y tscj/y- . - 
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\>V o 
- Notidanus lanceolatus, A. S. Woodward. 

1886. Notidanus lanceolatus, A. S. Woodward, Geol. Mag1. [3] vol. iii. 

p. 214, pi. vi. fig. 16. 

Type. Detached tooth ; British Museum. 

An imperfectly defined species, founded apparently upon an upper 

tooth, remarkable for the length and slenderness of the coronal 

cones, which are few in number; the two anterior denticles are of 

large size. 

Form. 4' Toe. Gault: (?) Folkestone. 

P. 1227. Type specimen. 

Lgassiz. 

Egerton Coll. 

Notidanus micro don, Agi 

1822. Tooth of Squalus ?, G. A. Mantell, Foss. South Downs, p. 227, 

pi. xxxii. fig. 22. 
1843. Notidanus microdon, L. Agassiz, Poiss. Foss. vol. iii. p. 221, 

pi. xxvii. fig. 1, ph xxxvi. figs. 1, 2. 
(P) 1843. Notidanus pectinatus, L. Agassiz, tom. cit. p. 221, pi. xxxvi. 

fig. 3- 
1846. Notidanus microdon, A. E. Iteuss, \erstein. bohm. Kreideform. 

pt. ii. p. 98, pi. xlii. fig. 8. 
1850. Notidanus microdon, H. B.Geinitz,Charact. Schicht. u. Petrefakt. 

sachs.-bohm. Kreidegeb. 2nd. edit. p. 38, pi. ix. fig. 2. 

1850. Notidanus microdon, F. Dixon, Foss. Sussex, pi. xxx. fig. 30. 

1875. Notidanus microdon, EL. B. Geinitz, Palaeontogr. vol. xx. pt. ii. 

p. 210, pi. xl. fig. 1. 
1878. Notidanus microdon, A. Fritsch, Bept. u. Fische bohm. Kreide¬ 

form. p. 12, woodc. fig. 25. 
1886. Notidanus microdon, A. S. Woodward, Geol. Mag. [3] vol. iii. 

p. 213, pi. vi. figs. 10-15. 
1888. Notidanus microdon, A. S. Woodward, Proc. Geol. Assoc, vol. x. 

p. 287. 

^ 1 
Type. Detached tooth. 

Principal cone of lower lateral teeth relatively large, sometimes 

slender and acutely pointed ; secondary cones not more than seven 

in number; anterior denticulations numerous and fine, hut well- 

marked. 

The teeth commonly referred to this species exhibit considerable 

variations, but none of the observed differences can at present be 

regarded as of specific value. A series from the English Chalk is 

described and figured by the present writer, loc. cit. 

Form. Toe. Cambridge Greensand : Cambridge. Chalk : Bohemia, 

Germany, and S.E. England. 
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4184, 4187-8. Pour teeth; Lewes, Sussex. One is figured by 

Mantell, loc. cit., and another by the present writer, 

loc. cit. pi. vi. fig. 11. Mantell Coll. 

25793-4. Six teeth ; Sussex. 

V 49938. Three teeth; Brighton, Sussex. 

49938. Tooth; Newtimber, Sussex. 

49937. Tooth; Guildford, Surrey. 

Dixon Coll. 

Capron Coll. 

Capron Coll. 

Capron Coll. 

/152342, 33175. Two teeth, one showing a very deep root; Lower 

Chalk, Burham, Kent. Purchased, 1857. 

48960. Tooth; Lower Chalk, Burham. Purchased, 1876. 

\ 47918. Eight teeth; near Maidstone. 

Presented by the Hon. Robert Mar sham, 1877. 

P. 320. Three teeth; Charing, Kent. 

1/31708. T wo teeth; Kent. 

44214,^7292. Three teeth; Kent. 

Harris Coll. 

Toulmin Smith Coll. 

Purchased, 1873, 1876. 

44580. Tooth, figured by the present writer, loc. cit. pi. vi. fig. 12; 

Kent. Purchased, 1873. 

P. 4569. Four teeth ; Kent, Enniskillen Coll. 

/29039. Four teeth ; Swaffham, Norfolk. 

Presented by C. B. Rose, Esq., 1854. 

,24927-8. Three teeth and one fragment; Upper Chalk, Norwich. 

One specimen is an anterior upper tooth, figured by the 

present writer, loc. cit. pi. vi. fig. 10; another is either a 

lower or upper lateral tooth, figured loc. cit. fig. 13. 

Purchased, 1850. 

35848. Three teeth ; Upper Chalk, Norwich. One is figured, loc. cit. 

pi. vi. fig. 14. Bayfield Coll. 

>i 48950. Three teeth; Upper Chalk, Norwich. One is figured, loc. 

cit. pi. vi. fig. 15. Bayfield Coll. 

P. 399. Tooth in Chalk from uncertain locality. 

Presented by the Earl of Dude, 1881. 
I 

P. 5596. Seven teeth ; Chalk, Kent. Harford Coll. 

M 
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Eleven more or less fragmentary teeth; Cambridge 

Greensand, Cambridge. Purchased, 1862. 

SJ 46363. Three teeth, probably of upper jaw; Cambridge Greensand. 
Cunnington Coll. 

v P. 5369. Twenty more or less fragmentary teeth; Cambridge 

Greensand. Presented by James Carter, Esq., 1887. 

IMotidaims serratissimus, Agassiz. 

1776. 
1843. 

Bens Squali, G. Brander, Fossilia Hantoniensia, fig. 111. 
Notidanus serratissimus, L. Agassiz, Poiss. Foss. vol. iii. p. 222, 

pi. xxxvi. figs. 4, 5. 
1883. Notidanus serratissimus, H. B. Geinitz, Abh. naturw. Ges. Isis 

Dresden, p. 108, woodcut. 
1886. Notidanus serratissimus, A. S. Woodward, Geol. Mag. [3] vol.iii. 

p. 216, pi. vi. figs. 23-26. 

• Type, Detached teeth. 

Principal cone of lower lateral teeth relatively large, with nume¬ 

rous strong anterior serrations, diminishing in size downwards ; 

secondary cones sometimes as many as eight in number. 

The specimens in the collection might, at first sight, be regarded 

as pertaining to two distinct species, the small teeth described and 

figured by the present writer, loc. cit. p. 216, pi. vi. figs. 24-26, 

being very different in character from the type-specimens made 

known by Agassiz. A fossil in the Museum of Practical Geology, 

however, shows that the former are immature teeth, evidently 

referable to a lateral position in the lower jaw of this species. The 

teeth first described were thus probably situated in the upper jaw. 

A tooth from the Lower Miocene of Zabrze, Silesia, described by 

F. Boemer \ may belong either to this species or to N. primigenius. 

Some teeth from the Pliocene of Tuscany 1 2 are also very similar to 

the type specimens of N. serratissimus, and these are associated with 

small lower teeth (so-called N. targionii) closely resembling those 

alluded to above. 
Form. Sf Loc. Lower Eocene (London Clay) : London Basin. 

Upper Eocene : Helmstedt, Brunswick. 

24618. Nine teeth of the typical form ; Isle of Sheppey. One is 

figured by the present writer, loc. cit. pi. vi. fig. 23. 

Purchased, 1850. 

1 Geol. von Oberschlesien, 1870, p. 379, pi. xlviii. fig. 1. 
2 N. microdon, R. Lawley, Atti Soc. Tosc. vol. iii. 1877, p. 70, pi. ii. fig. 2. 
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(/28890, 30550, 32265. Six similar teeth, and one smaller; Isle of 

Sheppey. Purchased. 

'' b 
38866. One perfect and one imperfect tooth ; Isle of Sheppey. 

Bowerhank Coll. 

P. 440. T wo similar teeth ; Isle of Sheppey. Purchased 1882. 

28890 a, 28890 b, 30550 a, 38866 a. Small lower lateral teeth ; 

Isle of Sheppey. The first and third are described and 

figured by the present writer, loc. cit. p. 216, pi. vi. 

figs. 24, 25; the delicacy of the anterior serrations is a 

character of immaturity. Purchased. 

43133. Immature lower tooth and fragment, the first described and 

figured by the present writer, loc. cit. p. 216, pi. vi. fig. 26 ; 

Highgate. Wether ell Coll. 

43142. Small tooth, of typical form; Xensal Green. Wetherell Coll. 

To the front of the upper jaw either of this species or JS. primi¬ 

genius may also probably be referred the following specimens:— 

43141. Three teeth, one being much abraded, of the form named 

Xiphodolamia by J. Leidy ; London Clay, Sheppey. 

Notidanus primigenius, Agassiz. 

1843. Notidanus primigenius, L. Agassiz, Poiss. Foss. vol. iii. p. 218, 

pi. xxvii. figs. 6-8, 13-17 (? figs. 4, 5). 

1843. Notidanus recurvus, L. Agassiz, tom. cit. p. 220, pi. xxvii. 
figs. 9-12. 

1843. Sphyrna denticulata, L. Agassiz, tom. cit. p. 236, pi. xxvi. a. 

figs. 60, 61. 

1844. Notidanus primigenius, P. M. Padroni, Actes Soc. Linn. Bordeaux, 

vol. xiii. p. 281, pi. i. figs. 10, 11. 
(P) 1849. Notidanus primigenius, It. W. Gibbes, Journ. Acad. Nat. Sci. 

Philad. [2] vol. i. p. 195, pi. xxv. fig. 95. ^ 

1852. Notidanus primigenius, P. Gervais, Zool. et Pal. Franc Poiss. p. 10, ^1 c ' /(d°' 
pi. lxxiv. figs. 9, 10. 

1852. Notidanus primigenius, F. A. Quenstedt, Handb. Petrefakt. 

p. 167, pi. xiii. fig. 3. 

1858. Notidanus primigenius, J. Probst, Wiirtt. Jahresh. vol. xiv. 

p. 124, woodc. 

1863. Notidanus primigenius, K. E. Schafhautl, Sud-Bayerns Leth. 
Geogn. p. 239. 

1879. Notidanus primigenius, F. Bassani, Atti Soc. Veneto-Trent. Sci. 
Nat. vol. vi. p. 66. 

M 2 
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1879. Notidanus reeurvus, J. Probst, Wiirtt. Jahresh. vol. xxxv. p. 162, 

pi. iii. figs. 12-17. 
1879. Notidanus primigenius, J. Probst, tom. cit. p. 158,pi. iii. figs. 1-5. 

1879. Notidanus d'anconm, J. Probst, tom. cit. p. 166, pi. iii. figs. 6-11. 

(?) 1880. Notidanus microdon, V. Kiprijanoff, Bull. Soc. Imp. Xat. 

Moscou, pt. i. p. 6, pi. i. figs. 15, 16. 
V^'1885. Notidanus primigenius, F. Noetliug, Abb. Geol. Specialk. 

Preussen u. Thiiring. Staaten, vol. vi. pt. 8, p. 1/, pi. i. figSi 4, 
1886. Notidanus primigenius, A. S. Woodward, Geol. Mag. [3] vol. iii. 

p. 216, pi. vi. figs. 19, 20, 22 (Pfig. 21). 

Type. Detached teeth ; Munich Museum. 

The limits of this species are at present unsatisfactorily defined. 

The teeth appear to pass, on the one hand, into those of N. serra- 

tissimus, from most of which they can only be distinguished by their 

larger size; and, on the other, they are indefinitely separated from 

the teeth of N. gig as, the lateral mandibular examples of which are 

longer and generally possess a greater number of secondary cones. 

The statement of Agassiz, repeated by the present writer, that the 

teeth of N. primigenius differ from those of N. serratissimus in the 

more acute character of the cones, and the less uniform size of the 

anterior serrations, is shown to be inaccurate by a study of the 

variations in a larger series of specimens ; though the features just 

mentioned are often distinctive. A specific character is also found 

in the lower median tooth, which almost certainly has a well-defined 

median cusp. 
If is probable that the originals of Agassiz’s figs. 4, 5 do not 

pertain to the same species as those of figs. 6-8, 13-17, which are 

regarded as the typical teeth ; but N. reeurvus may be referred, 

with much probability of correctness, to the upper jaw of N. primi¬ 

genius. The localities of most of the type specimens are unknown, 

but they were probably all obtained from the Molasse ; and it seems 

advisable at present to restrict the name to teeth from the Upper 

Eocene and Miocene, no undoubted specimens being known from the 

Pliocene. , 

Form. <Sf hoc. Upper Eocene : S. England and N. Germany. Lower 

. Miocene: Belgium, Hessen-Darmstadt, Wiirtemberg, and Switzer- 

Jaudb - ScaJPc^'^i 

i^n r. 1224. Two fine teeth; Upper Eocene, Barton Cliff, Hampshire. 

One is figured by the present writer, Joe. cit. pi. vi. fig. 22. 
* Egerton Coil. 

. 
P. 5803. Similar tooth ; Barton Cliff. Enniskillen Coll. 

1 A very doubtful tooth from the Molasse of Montpellier, S. France, is also 

referred to At primigenius by P. Gervais, Pal. Gen, p. 2o9; fig. 36 (woodc.). ^ 
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V/ P. 4707. Upper anterior tooth, figured by the present writer, loc. 

cit. pi. vi. fig. 19; Upper Eocene, Hampshire. 

Enniskillen Coll. 

35541. One perfect tooth, and two fragments ; Rupelian Beds, 

Klein Spauwen, Belgium. Purchased, 1859. 

P. 1226. Portion of tooth; Uupelian Beds, Boom, near Antwerp. 

Egerton Coll. 

\J 35533-34. One anterior upper tooth, figured by the present writer, 

loc. cit. pi. vi. fig. 20, and portions of seven other teeth; 

Molasse, Baltringen, Wiirtemberg. Purchased, 1859. 

35535. Imperfect tooth ; Molasse, Canton Aargau, Switzerland. 

Purchased, 1859. 

P. 1225. Tooth; Molasse, Switzerland. Egerton Coll. 

P. 5551. Six teeth; Miocene, Weinheim, Hessen-Darmstadt.. 

By exchange, -1888. 

P. 441. Typical tooth; locality unknown. Purchased, 1882. 

P. 5803. Tooth with very large anterior denticulations, doubtfully 

referred to this species ; Molasse, North Germany. 

Notidanus gigas3 Sismonda1. 

1857. Notidanus gigas, E. Sismonda, Mem. R. Accad. Sci. Torino [2] 
vol. xix. p. 460, fig. 13. 

1877. Notidanus gigas, R. Lawley, Atti Soc. Tosc. vol. iii. p. 68, pi. i. 

. %' 6- 
1877. Notidanus meneghinii, R. Lawley, tom. cit. p. 72, pi. ii. fig. 4. 

1886. Notidanus meneghinii, A. S. Woodward, Geol. Mag. [3] vol. iii. 
p. 255, woodcut fig. 2. 

1886. Notidanus gigas, A. S. Woodward, tom. cit. p. 255, woodcut fig. 1. 
1886, Notidanus gigas, H. M. Platnauer, Ann. Rep. Yorks. Phil. Soc. 

pi. i. fig. 4. 

1886. Notidanus meneghinii, H. M. Platnauer, loc. cit. pi. i. fig. 5. 

Type. Detached lower tooth. 

A somewhat larger species than N. primigenius. Lower lateral 

teeth differing from the typical teeth of the latter in the larger 

1 Several teeth, perhaps referable to this species, are figured by A. Scilla/ De 
corporibus marinis’ (1752), pi. i. figs. 1-8. 
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number of the cones, and the relatively greater extent of the anterior 

serrated margin ; the crown beneath and in advance of the principal 

cone is produced far down upon the root. As suggested by Probst, 

it is not impossible that the lower median tooth referred by Lawley1 

to N. pnmigenius may belong to this species; it has no definite 

median cone. The anterior upper teeth from the Pliocene of 

Tuscany described by Lawley2 as N. primigenius and N. recurvus 

are also probably referable to A7, gig as. 

Fig. 7. 

Teeth of Notidanus gigas. Red Crag, Suffolk. 

N. meneghinii appears to be founded upon the less abraded teeth 

of this species. 

Form, 4' Log. Pliocene: AT. Italy and S.E. England.^ 

47019. Portions of two large teeth ; Orciano, Tuscany. 

-v Purchased, 1875. 

P. 5804. Worn fragment; Red Crag, Felixstowe, Suffolk. 

Brown Coll. Presented by Prof. Sir Richard Oiven, K.C.B., 1859. 

P. 5574. Complete tooth with eleven cones; Red Crag, Felixstowe. 

Harford Coll. 

P. 5575. Imperfect tooth; Red Crag, Orford Castle. Harford Coll. 

P. 5576. Two smaller teeth, doubtfully assigned to this species ; 

Red Crag, Suffolk. Harford Coll. 

The following species have also been founded upon detached 

teeth, but there are no examples in the Collection :— 

Notidanus anomalus, R. Lawley, Atti Soc. Tosc. voL iii. (18; i), 

p. 74, pi. iii. fig. 5; A. S. Woodward, Geol. Mag. [3] 

vol. iii. p. 256.—Pliocene ; Tuscany. 

Notidanus aptiensis, F. J. Pictet, Ann. Soc. Lit. Sci. et Art. Apt. 

1 Atti Soc. Tosc. vol. iii. pi. i. fig. 4. 
2 Tom. cit. pp. 66, 69, pi. i. figs. 2, 3, 5, pi. ii. fig. 1. 
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vol. i. (1865), p. 67: E. Arnaud, Bull. Soc. Geol. France 

[3], vol. x. (1882), p. 132^—Lower Cretaceous ; Apt, 

Vaucluse, France. 

Notidanus contrarius, G. von Munster, Beitr Petrefakt. vi. (1843), 

w ?7 p. 54, pi. ii. fig. 3.—Lower Oxfordian ; Bavaria. 

(j+JiscJ?. xii 

l ecrv\cKA- Ji.l /V/- Notidanus cVanconce, B. Lawley, Zee. cit. vol. iii. (1877), p. 73; SX/V\ ( 

pi. iii. figs. 1, 2 : non J. Probst, Wiirtt. Jahresh. vol. xxxv.-^ 

(1879), p. 166, pi. iii. figs. 6-11.—Pliocene ; Tuscany. 

Notidanus daviesii, A. 8. Woodward, Geol. Mag. [3] vol. iii. (1886) t/tC. 

p. 212, pi. vi. fig. 8 ; Hybodus poly prion, J. Phillips (non/’- M- ''f- - 

Agassiz), Geol. Oxford (1871), p. 305, pi. xii. fig. 18.— 

Oxford Clav; Oxford. 

Notidanus delfortriei, B. Lawley, loc. cit. vol. iv. (1879), p. 197. 

—Pliocene; Tuscany. [ Lower median tooth.] 

Notidanus huegelice, G. von Munster, op. cit. vi. (1843), p. 54, 

pi. i. fig. 5; (?) F. A. Quenstedt, Handb. Petrefakt. 

(1852), p. 167, pi. xiii. figs 5, 6, and Jura (1858), p. 519 ; 

A. S. Woodward, Geol. Mag. [3] vol. iii. p. 211.—Corallian; 

Wiirtemberg. 

Notidanus intermedins, A. Wagner, Abh. k.-bay. Akad. Wiss. 

math.-phys. Cl. vol. ix. (1861), p. 299, pi. iv. fig. 3.— 

Lower Kimmeridgian (Lithographic Stone) ; Solenhofen, 

Bavaria. 

o^jyk*. * 9*7 Notidanus loozi, G. Vincent, Ann. Soc. Boy. Malacol. Belg. vol. 

1876), p. 126, pi. vi. fig. ££—Lower Landenian ; Belgium. 

* ' Notidanus marginalis, J. W. Davis, Trans. Boy. Dublin Soc. [2] 

vol. iv. (1888), p. 34, pi. vi. fig. 8 (non fig. 7).—Oamaru 

and Waipara Formations ; New Zealand. [The supposed 

upper tooth of this species is referable to Galeocerdo.] 

Notidanus nettelbladti, T. C. Winkler, Archiv Vereins Fr. d. 

Naturgesch. Mecklenburg, vol. xxix. (1875), p. Ill, pi. ii. 

fig. 5.—Miocene ; Sternberg. 

Notidanus plectrodon, E. D. Cope, Proe. Acad.- Nat. Sei. Philad. 

1867, p. 141.—Miocene ; United States. 

Notidanus problemciticus, B. Lawley, loc. cit. vol. iii. (1877), p. 74, 

pi. iii. figs. 3, 4.—Pliocene ; Tuscany. 

Notidanus repens, J. Probst, Wiirtt. Jahresh. vol. xxxv. (1879), 

p. 163, pi. iii. fig. 18 (? 19-22) ; A. S. Woodward, Geol. 

Mag. [3] vol. iii. p. 254.—Miocene ; Wiirtemberg. 

Notidanus stoppcini, B. Lawley, loc. cit. vol. iv. (1879), p. 199.— 

Pliocene ; Tuscany. [Lower median tooth.] 

Notidanus targionii, B. Lawley, loc. cit. vol. iii. (1877), p. 71, 

pi. ii. fig. 3.—Pliocene ; Tuscany. 
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Notidanus thevenardi, E. Delfortrie, Actes Soc. Linn. Bordeaux, 

vol. xxxii. (1878), p. 256, woodcuts.—Ealuns; St. Medard, 

Gironde, Erance. [Lower median tooth.] 

Notidanus urcianensis, B. Lawlej% Toe. cit. vol. iv. (1879), p. 198. 

—Pliocene; Tuscan}7. [Lower median tooth.] 

- f • Of the above species, those founded upon lower median teeth are 

7 especially doubtful. The so-called Notidanus amalthei, Oppel1, from 

Eias of Wiirtemberg and Yorkshire, has been recorded upon the 

/?■ ^tfrfflence of indeterminable fragments ; and the present writer has 

fxJ yi'ld been unable to confirm Munster’s determination 2 of a tooth of this 

genus from the same horizon. A tooth from the Oxfordian of 

Switzerland ascribed to Notidanus by E. Favre 3 appears also to be 

doubtfully determined, and most likely pertains to Hybodus. 

The caudal region of a Selachian from the Lithographic Stone of 

Bavaria, named Aellopos ivayneri by Agassiz (Poiss. Foss. vol. iii. 

1843, p. 377), is also referred to Notidanus by A. Wagner, Abh. k.- 

bay. Akad. Wiss. math.-phys. Cl. vol. ix. p. 296. A nearly complete 

fish, from the Upper Cretaceous of Mount Lebanon, is also described 

under the name of N. gracilis, J. WT. Davis, Trans. Boy. Dublin Soc. 

[2] vol. iii. p. 470, pi. xiv. fig. 1. The former specimen is preserved 

in the Munich Museum, the latter at Edinburgh. 

Notidanus biserratus, Munster (Beitr. Petrefakt. v. 1842, p. 66, 

ph xv. fig. 9), from the Oligocene of the Yienna Basin, is founded 

upon an imperfect tooth of Galeocerclo, now in the Munich Museum. 

Some awl-shaped teeth from the “ marls of Yew Jersey,” appa¬ 

rently referable to the symphysis of the upper jaw of Notidanus, are 

described under the name of Xiphodolamia ensis, J. Leidy, Journ. 

Acad. Yat. Sci. Philad. [2] vol. viii. (1877), p. 252, pi. xxxiv. 

figs. 25-30. 

/Pa y </];/$■ /? Spy 
Grenus CH CHLAMYDOSELACHE, Garman. 

[Bull. Essex Institute, vol. xvi. 1884, p. 52.] 

Body much elongated, slender; mouth terminal; gill-openings 

six, with anterior flaps of skin, the first especially large. Dentition 

similar in both jaws, but a median symphysial series of teeth only 

1 A. Oppel, Wiirtt. Jakresh. vol. x. (1854), p. 62, pi. i. fig. 1; Tate & Blake, 

Yorksh. Lias, 1876, p. 256; A. S. Woodward, Geol. Mag. [3] vol. iii. (1886), 

pp. 208, 525. The described specimens are respectively in the Museums of 

Munich and Whitby. 

2 Beitr. Petrefakt. vi. (1843), p. 55. 
3 Mem. Soc. Paleont. Suisse, vol. iii. (1876), p. 16, pi. ii. fig. 1. 
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present in the mandible. Teeth with broad, backwardly-extended 

bases, overlapping; crown consisting of three slender, curved, sub- 

conical cusps, separated by a pair of rudimentary denticles. Noto¬ 

chord mainly persistent, in part replaced by feeble cyclospondylic 

vertebral centra. 

A nearly complete description of the type specimen (female) of the 

single known living species, C. anguineus, from Japanese seas, is 

given by S. Garman in the Bull. Museum Comp. Zoology, Harvard 

College, vol. xii. no. i. (1885). Further notes, and a large figure, 

are published by A. Gunther, Hep. Deep-Sea Fishes (‘ Challenger ’ 

Reports, vol. xxii. 1887, p. 2, pi. lxiv.). 

Only one fossil species has hitherto been recorded, and this n 

o£ det^che^^e^h:—^^ 

? lawleyi, J. W. Davis, Proc. Zool. Soc. 1887, 

p. 542 ; incertce sedis, It. Lawley, Nuovi Studi sopra ai 

Pesci, etc., delle Colline Toscane, 1876, p. 87, pi. i. fig. 1. 

—Pliocene ; Tuscany. 

erely 

Division B.—Two dorsal fins present; (fill-clefts 

five in number. dry cjj. 

Family COCHLIODONTIDiE. 

An imperfectly ‘definable family, apparently related to the Cestra- 

ciontidae, but with a more specialized dentition. At least one of 

the transverse series of teeth encircling each ramus of the jaw is 

fused into a continuous curved plate, sometimes with an even coronal 

surface, sometimes with ridges and furrows marking the boundaries 

of its components ; this plate increasiug in size by additions to its 

inner margin, and the outer border gradually coiling inwards instead 

of becoming detached. The root and the crown are approximately 

of corresponding thickness, the attached surface of the former 

being thus almost parallel to the coronal contour. Coronal surface 

punctate, the punetations having no relation to the extremities of 

the vertical medullary canals 1. 

The principal forms of tneth of this family were originally referred 

by Agassiz 2 to Psammodus, and placed with this genus in the family 

of Cestraciontidse. Somewhat later, the same author recognized at 

least their generic distinctness, first founding the genera Helodus 

1 R. Owen, Odontography, vol. i. p. 59. 

2 Poiss. Foss. vol. iii. pis. xiv., xv. 
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and Cochliodus \ and then naming others 1 2. F. M‘Coy 3 described 

many species (some already bearing Agassiz’s MS. names), en¬ 

deavouring to show that Cochliodus itself was closely related to Pla- 
%/ 

coclus (now known to be a reptile), and, by mistaking a fragment of 

the inwardly coiled outer border, considered that the teeth succeeded 

vertically, as in the Pycnodonts 4. In 18675 6 7, P. Owen founded the 

family of Cochliodontidae, having already remarked8 9 that “it would 

seem as if the several teeth of each oblique row in Cestrcicion had 

been welded into a single dental mass in Cochliodus, the proportions 

and direction of the rows being closely analogous.” About the 

same year, Newberry and Worthen \ described an American fossil 

proving the occurrence of small separate teeth together with the 

large plates in an ally of the British Cochliodus. In 1872, Hancock 

and Atthey8 made known the presence of at least one dorsal fin- 

spine in the generalized genus Pleuroplcix (“ Pleurodus ”). In 1878 

and 1883, L. Gr. de Koninck°, J. W. Davis10 11, and St. John and 

Worthen u, added much to our knowledge of the detached dental 

plates; and still more recently, P. H. Traquair 12 has made known 

the greater part of the dentition of Psephodus, emphasizing its 

generalized character, besides pointing 13 to Pleuroplcix (Pleurodus) 

and Poecilodus as affording a clue to the true homologies of the 

larger teeth characterizing the whole family. 

It seems probable that the Cochliodontidae possessed two dorsal 

fins,' often provided with spines. In some beds, however, yielding 

Cochliodont teeth—e. g., those of Tieknall and Chapel-en-le-Frith 

(Derbyshire), Wensleydale (Yorkshire), and Beith (Ayrshire)— 

dorsal fin-spines are almost or quite unknown. 

The genera and species are distinguished by the form and pro¬ 

portions of the large “ dental plates ’’—morphologically, compound 

1 Tom. cit. pp. 104, 113 (1838). 

2 Tom. cit. p. 174 (1843). 

3 Bi’it. Palaeoz. Foss. (1855). 

4 Op. cit. p. 621. 

0 Geol. Mag. vol. iv. p. 59. 

6 Palaeontology, 2nd edit. (1861), p. 128. 

7 Palaeont. Illinois, vqI. ii. p. 89. 

8 Nat. Hist. Trans. Northumb. and Durham, vol. iv. p. 408. 

9 Faune Calc. Carbf. Belg. pt. i. (Ann. Mus. Roy. d’Hist, Nat. Belg. 
vol. ii.). 

10 Trans. Roy. Dublin Soc. [2] vol. i. (1883), pp. 327-600, pis. xlii.-lxv. 
11 Palaeont. Illinois, vols. vi., vii. 

12 Trans. Geol. Soc. Glasgow, vol. vii. (1884), p. 396, pi. xvi.; and Geol. 
Mag. [3] vol. ii. (1885), p. 340, pi. viii. 

13 Geol. Mag. [3] vol. v. (1888), p. 84. 
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teeth—which are nearly always, if not always, placed posteriorly 
upon the jaws. For convenience of description, the margin to which 
additions are made during growth will be termed the “ inner ” 
border, the opposite in-rolled margin the “ outer ” border; the 
other pair of sides will be named the “ antero-lateral ” and “ postero¬ 
lateral ” respectively, and a line joining these will be transverse. 

The most generalized members of the family, Helodus, Pleuroplax, 
and Psephodus, will be treated first, the most specialized genus, 
Deltopty chius, and some uncertain forms, being placed last. Pleuro¬ 
plax is the only genus in Europe certainly ranging throughout the 
Carboniferous Period; and in the North-American beds Psephodus 
is stated not only to occur in the earliest, but also to have the 
greatest vertical range in the Lower Carboniferous L 

Genus HELODUS, Agassiz. 

[Poiss. Foss. vol. iii. 1838, p. 104.] 

As originally defined by Agassiz, the generic name Helodus is 
applicable to all the detached anterior teeth of Cochliodonts (see 
p. 218) ; but, in the absence of definite evidence, it seems advisable 
to restrict the term provisionally to the type species, which repre¬ 
sents a genus still awaiting elucidation. This fish is obviously very 
closely related to Pleuroplax, as shown both by the dentition and 
the dorsal fin-spine1 2; but in the known examples of the last-named 
genus all the teeth are described as fused into plates, while in the 
typical Helodus no such arrangement has been discovered3. If, 
indeed, the latter observation be confirmed, the genus does not 
strictly fall under the accepted definition of the Cochliodontidse, and 
some modification will be required; but there can be no doubt that 
in whatever family Pleuroplax be placed, the type species of Helodus 
must follow. The dental crown is tumid, and the coronal surface 

coarsely punctate. 

Helodus simplex, Agassiz. 

1838. Helodus simplex, L. Agassiz, Poiss. Foss. vol. iii. p. 104, pi. xix. 
figs. 8-10. 

1861. Helodus simplex, J. W. Salter, Foss. S. Welsh Coal Field (Mem. 
Geol. Surv.—Iron Ores Gt. Brit. pt. iii.), p. 225, pi. i. fig. 17. 

1 St. John and Worthen, Pakeont, Illinois, vol. vii. (1883), p. 59. 
2 J. Ward, [Proc.] N. Staffs. Nat. Field-Club, 1875, p. 221. 
3 It. H. Traquair, Geol Mag. [3] vol. v. 1888, p. 84. 
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1872. Helodussimplex, Hancock & Atthey, Nat. Hist. Trans. Northumb. 

& Durham, vol. iv. p. 422. 
1875. Helodus simplex, J. Ward, [Proc.] N. Staffs. Nat. Field-Club, 

p. 220. 
1875. Helodus simplex, W. J. Barkas, Monthly Bev. Dental Surgery, 

vol. iff. p. 101, tigs, xlv.-xlviii. 
1888. Helodus simplex, It. H. Traquair, Geol. Mag. [3] yol. v. p. 84. 

Type. Detached teeth ; British Museum (in part). 

Dental crown very variable in form, but much elevated and 

generally obtuse, attaining a maximum breadth of O'Olo. The 

species is still imperfectly known, and many of the specimens men¬ 

tioned below are only provisionally assigned to it. 

Form. Log. Coal Measures: Staffordshire, Shropshire, York¬ 

shire, and Northumberland ; South Wales ; Lanarkshire. ~ 

P. 488. Tooth figured by Agassiz, tom. cit. pi. xix. fig. 9 ; Silver- 

dale, Staffordshire. Egerton Coll. 

P. 2906-7. Two groups of naturally-associated imperfect teeth, 

with remains of cartilage ; Longton, Staffordshire. 

Enniskillen Coll. 

P. 2908. Fragment of trunk, with imperfect dorsal fin-spine ; 

w Longton. Enniskillen Coll. 

P. 2909. Six comparatively pointed teeth ; Longton. 

Enniskillen Coll. 

P. 5160. Ten teeth; Longton. Purchased, 1885. 

P. 2910. Four teeth; Fenton, Staffordshire. Enniskillen Coll. 

P. 5159. Two naturally-apposed series of four small teeth ; Fenton. 

Purchased, 1885. 

P. 1440. Two teeth; Fenton and Silverdale. Egerton Coll. 

21422, 21975. Five detached teeth; also six smaller teeth naturally 

arranged in two adjoining series, doubtfully assigned to this 

species ; Carluke, Lanarkshire. Purchased, 1847-8. 

P. 2905. Associated teeth; Carluke. Enniskillen Coll. 

P. 2283. Two teeth; Carluke. 

Presented by George Griffiths, Esq., 1882. 
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The following specimens may indicate a hitherto unknown 

species:— 

P. 5157-8. Tooth measuring 0-019 in the longer diameter, asso¬ 

ciated with small teeth; also two associated teeth and 

fragments pertaining to an equally large fish; Fenton. 

Purchased, 1885. 

Dus SWtCL 
Genus PLEUROPKHC, nomen nov. 

Syn. Pleurodus, Hancock & Attliey (non Pleurodon, Wood, 1810, nec 

Harlan, 1842), Nat. Hist. Trans. Nortkumb. & Durham, vol. iv 

1872, p. 408. 

Rami of jaws meeting at an acute angle; teeth, so far as known, 

mostly fused into continuous transverse plates, few in number, 

carinated, and having indented antero- and postero-lateral borders, 

marking the free extremities of the components. Body depressed, 

covered with fine shagreen ; dorsal fin-spine laterally compressed, 

broad, smooth, or ornamented with delicate longitudinal striae. 

Pleuropetex rankinei3 Haneock & Atthey. 

1843. Pleurodus rankinei, L. Agassiz, Poiss.Foss. vol. iii. p. 174 (name 

oniy). 
1843. Pleurodus affinis, L. Agassiz, loc. cit. (name only). 
1801. Pleurodus affinis, J. W. Salter (ex Egerton, MS.), Foss. S. Welsh 

Coal Field (Mem. Geol. Surv.—Iron Ores Gt. Brit. pt. iii.), p. 225 

pi. i. figs. 18, 19 (figures only). 
1801. Pcecilodus (?.) sp., J. W. Salter (ex Egerton, MS.), loc. cit. 

p. 225, pi. i. fig. 20 (abraded tooth, figure only). 
1872. Pleurodus rankinii, A. Hancock & T. Atthey, Nat. Hist. Trans. 

Nortkumb. & Durham, vol. iv. p. 408, pi. xv. fig. 1. 

1873. Pleurodus, T. P. Barkas, Coal Meas. Balmont, p. 18, pi. i. 

figs. 24-27. 
1874. Pleurodus affinis, W. J. Barkas, Monthly Rev. Dental Surgery, 

vol. iii. p. 0, figs, xxxvi.-xxxix. 
1875. Pleurodus affinis, J. Ward, [Proc.] N. Staffs. Nat. Field-Club, 

p. 223. 
1875. Pleurodus rankinii, J. Ward, loc. cit. p. 222, fig. 13. 
1879. Pleurodus affinis, J. W. Davis, Quart. Jourrn Geol. Soc. vol. 

xxxv. p. 181, pi. x. figs. 1-11. 

Type. Associated dental plates, and anterior portion of body with 

dorsal fin-spine; Museum of Newcastle-upon-Tyne. 

Axial rounded carina of the dental crown prominent, rarely 

marked by faint transverse sulci; unabraded coronal surface smooth, 

or with delicate irregular wrinkles near the margin. Anterior 
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dental plates with little or no lateral expansion; posterior dental 

plates with large more or less unsymmetrieal lateral “ wings/’ 

broadest in the middle, diminishing to the outer and inner margin. 

The dental plates vary considerably in form, but they are asso¬ 

ciated iu such a manner that, as already suggested by Ward and AY. J. 

Barkas, it seems probable that they pertain to a single species. A 

small jaw is described by AY. J. Barkas indicating the presence of 

about three dental plates in each ramus, the anterior being rela¬ 

tively narrower than the posterior; a portion of a fish is made 

known by Hancock and Atthey, displaying about a dozen dental 

plates in the mouth, fine shagreen, and a dorsal fin-spine; and 

several varieties of the narrow plates, with dorsal spines, are de¬ 

scribed and figured by J. AY. Davis. The tooth figured by Salter as 

Poecilodus (?) sp. is evidently a much abraded specimen. 

Form. Loc. Coal Measures : North and South AYales, Stafford¬ 

shire, Yorkshire, Northumberland, and the Scotch Coalfield. 

P. 1416. Small imperfect dental plate, with broad lateral “wings,” 

strongly furrowed; Buabon, X. AYales. This fossil bears 

Agassiz’s MS. label, “ Pleuroclus affinis” and was intended 

to he described and figured as the type of the genus and 

species. Egerton Coll. 

P. 5162. Three narrow dental plates resembling the one figured by 

Ward (Joe. cit.) under the name of P. rcinkinii; Longton, 

N. Staffordshire. Purchased, 1885. 

P. 1415. Eight dental plates, variously abraded, mostly of the 

narrow form figured by J. AY. Davis (Joe. cit.), but one of 

the broader type, and some smaller ; Bone-bed of Betterbed 

Coal (Lower Coal Measures), Lowmoor, near Halifax, 

Yorkshire. Egerton Coll. 

P. 2481. Eight similar specimens, one of very large size (long axis 

measuring 0-02), from the same locality. 

Enniskillen Coll. 

21422. Twenty examples, variously abraded, with lateral “ wings ” 

well developed ; Carluke, Lanarkshire. Purchased, 1847. 

21975. Eight narrow dental plates, one showing a tendency towards 

division into teeth very similar to those of Helodus simplex ; 

Carluke. Purchased, 184S. 

33300. Two specimens ; Carluke. Purchased, 1858. 
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P. 1414. Three fragmentary dental plates, one showing a transverse 

suture, another with broad lateral wings, and the third of 

the form figured by J. W. Davis, loe. cit. figs. 6, 7 ; Car¬ 

luke. Egerton Coll. 

P. 2281. Fourteen specimens ; Carluke. Enniskillen Coll. 

P. 2480, P. 2482. Twelve dental plates, mostly abraded, of all the 

different forms ; Carluke. An unworn fragment shows a 

median lougitudinal wrinkle, with short branches, and 

small wrinkles directed towards the median carina upon 

the lateral prolongations. Enniskillen Coll. 

Pleuroplax attheyi (W. J. Barkas). 

1843. Pcecilodus cingustus, L. Agassiz, Poiss. Foss. vol. iii. p. 174 (name 

only). 
1874. Pcecilodus attheyi, W. J. Barkas, Monthly Rev. Dental Surgery, 

vol. iii. p. 57, figs, xl.-xliv. 

Type. Detached dental plate. 

Axial carina of the dental crown low, but sharply angulated, 

divided by deep transverse sulci, corresponding to the divisions 

between the incompletely coalesced components. Dental plates 

approaching an elongated oval in form, usually broader at one 

extremity than the other, without prominent median lateral expan¬ 

sions. 

Many of the dental plates from the Scotch Coalfield are twice as 

large as the typical examples from Northumberland. 

Form. § Loe. Coal Measures : Northumberland and Lanarkshire. 

21423. Eight dental plates, some abraded, and the largest 0*012 in 

length ; Carluke, Lanarkshire. Two examples are shown, 

of the natural size, in PI. YI. figs. 10, 11. 

Purchased, 1847. 

P. 2466. Four large examples, one unabraded; Carluke. 

Enniskillen Coll, 

P. 2282. Two specimens: Carluke. Enniskillen Coll, 

Pleuroplax woodi, Davis. 

1874. Pleurodus, sp., IV. J. Barkas, Monthly Rev. Dental Surgery, 

vol. iii. p. 9. 
1883. Pleurodus icoodi, J. W. Davis, Trans. Roy. Dublin Soc. [2] 

vol. i, p. 458, pi. lix, figs. 12-15. 
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1884. Pleurodus zooodi, L. W. Davis, Quart. J ourn. Geol. Soc. vol. xl. 

p. 624, pi. xxvii. figs. 14-17. 
1886. Pleurodus icoodi, J. W. Davis, Geol. Mag. [3] vol. iii. p. 156. 

Type. Detached dental plates; Eeed Collection, York Museum. 

Axial carina of the dental crown narrow, rounded, divided by 

transverse sulci, corresponding to the divisions between the incom¬ 

pletely coalesced components ; lateral notches very deep. 

The dental plates of this species were first described by AY. J. 

Barkas, but were not figured until 1883, when J. AY. Davis proposed 

the name by which the species is now known. 

Form. Log. Upper Carboniferous Limestone : Yorkshire and 

Derbyshire. 

P. 4887. Eight dental plates ; Yoredale lloc-ks, Wensleydale, York¬ 

shire. Horne Coll. 

P. 5357. An abraded dental plate, probably referable to this species ; 

Ticknall, near Melbourne, S. Derbyshire. Wilson Coll. 

Dental plates of a species of Pleuroplax, from the Lower Car¬ 

boniferous Limestone of Belgium, have been described under the 

name of Tomodus laciniatus, L. G. de Koninek, Eaune Calc. Carbf- 

Belg. pt. i. (1878), p. 61, pi. vi. fig. 20. 

Genus FSEPHOBUS, Agassiz. 

[Morris and Roberts (ex Agassiz, MS.), Quart. Journ. Geol. Soc. 

vol. xviii. 1862, p. 101 h] 

Syn. Helodus, L. Agassiz, Poiss. Foss. vol. iii. 1838, p. 104 (in part). 

Lophodus, H. Romanowsky, Bull. Soc. Imp. Nat. Moscou, vol. 
xxxvii. pt. ii. 1861, p. 160. 

Aspidodus, Newberry A AAYrtlien, Pal. Illinois, vol. hi. 1866, 

p. 92. 

Tceniodus, St. John & Worthen, Pal. Illinois, vol. vii. 1883, p. 75 

(in part). /Ww Q&rr**-*? 1$ S1?. ,7. 3;. £ 

At least one series of the teeth upon each ramus of the jaw repre¬ 

sented by a large gently curved plate, quadrangular, without coronal 

ridges or any marked inrolment of the outer border, and having at 

least the antero-lateral and postero-lateral margins of the crown 

1 The name only is here mentioned and applied to the species previously 

described and figured by M’Coy and Portlock under the name of Cochl-iodus 

magnus. The type species being thus already well-defined in 1862,. the generic 

name is generally regarded as dating from that year. 
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more or less crenulated. Other side-teeth with gently rounded 

crowns and crenulated margins; symphysial teeth smaller and 

feebly prehensile. 

A considerable portion of the dentition of the type species of the 

genus has been described by It. H. Traquair 1 It appears that there 

are two forms of the large dental plates, one probably in each jaw : 

and it seems likely that there was originally at least one series of 

small teeth situated posteriorly to these. The “ upper ” dental 

plate has a relatively greater antero-posterior measurement than 

the “ lower,” and is less curved round the supporting cartilage. 

Psephodus magnus (M‘Coy). 

1843. Cochliodus magnus, L. Agassiz, Poiss. Foss. vol. iii. p. 174 (name 

only)' 
1843. Helodus planus, L. Agassiz, tom. cit. p. 173 (name only). 

1843. Helodus didymus, L. Agassiz, tom. cit. p. 173 (name only). 

1843. CocJdiodus magnus, J. E. Portlock, Rep. Geol. Londonderry, 

p. 466, pi. xiv. a. fig. 4 (figure only). 
1843. Helodus planus = Cochliodus magnus, J. E. Portlock, op. cit. p. 462. 

1855. Cochliodus magnus, F. M‘Oov, Brit. Palaeoz. Foss. p. 622. 

1$55. Helodus planus, F. M‘Coy, op. cit. p. 631, pi. 3 i. figs. 12-15. 

1855. Helodus didymus, F. M‘Coy, op. cit. p. 630, pi. 31, figs. 18-20 

(in part). 
1855. Helodus Icevissimus, F. vPCoy, op. cit. p. 630 (in part). 

1855. Helodus rudis, F. M‘Coy, op. cit. p. 631, pi. 3 k. fig. 4. 

1862. Psephodus magnus, Morris & Roberts, Quart. Journ. Geol. Soc. 

vol. xviii. p. 101 (name only). 
(P) 1878. Psephodus magnus, L. G. de Iloninck, Faune Calc. Carbf. 

Belg. pt. i. p. 60, pi. iv. fig. 16 (non figs. 14, 15, 17). 
(?) 1878. Tomodus craigi, L. G. de Koninek, op. cit. pt. i. p. 61, pi. iv. 

fig. 8, pi. vi. figs. 18, 19. 
1883. Psephodus magnus, J. W. Davis, Trans. Roy. Dublin Soc. [2] 

vol. i. p. 439, pi. Iv. figs. 1-14. 
1883. Lophodus Icevissimus, J. W. Davis, tom. cit. p. 404, pi. li. fig. 18 

(in part). 
1883. Lophodus didymus, J. W. Davis, tom. cit. p. 407, pi. li. fig. 21 (in 

part). 
1883, Helodus rudis, J. W. Davis, tom. cit. p. 457, pi. lix. fig. 11. 
1883. Selachian Fish, J. Coutts, Trans. Geol. Soc. Glasgow, vol. vii. 

p. 164. 
1885. Psephodus magnus, R. H. Traquair, Trans. Geol. Soc. Glasgow, 

vol. vii. p. 392, pi. xvi.; and Geol. Mag. [3] vol. ii. p. 337, 

pi. viii. 
1886. Psephodus magnus, J. W. Davis, Geol. Mag. [3] vol. iii. p. 151. 

1 Trans. Geol. Soc. Glasgow, vol. vii. (1884), p. 396, pi. xvi.; also Geol. Mag. 

[3] vol ii. (1885), p. 337, pi. viii. 
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Type. Detached large dental plates. 

The type species, of comparatively large size, the antero-posterior 

measurement of the “ upper ” dental plates being sometimes as great 

as 0*05, and the distance from the outer to the inner border 0*035. 

Outer margin of “ upper ” dental plate straight, inner margin 

nearly straight for its greater extent anteriorly and sharply curved 

upwards behind; coronal contour slightly raised along a line con¬ 

necting the bend of the inner border with the posterior extremity of 

the outer border, and the abraded hollows in worn teeth apparently 

confined to the area in advance of this elevation. “ Lower ” dental 

plate gently and more uniformly rounded than the “ upper ; ” inner 

border curved throughout its length. 

The “ upper ” dental plate is described as “ posterior ” by 

ILCoy, and is figured by Davis (Joe. cit. pi. lv. figs. 1, 13, 14) and 

Traquair (Joe. cit. pi. xvi. fig. 4); the “ lower ” dental plate is 

described as “middle” by AOCoy, and is figured by Davis Joe. cit. 

pi. lv. figs. 2, 10) and Traquair (loc. cit. pi. xvi. fig. 3). 

The finest example of the dentition yet known is that from the 

Cement Limestone of East Kilbride, Lanarkshire, described by 

Coutts and Traquair. According to the latter it exhibits, in 

addition to the ordinary large dental plates, teeth identifiable vrith 

Helodus planus, H. rudis, U. Icevissimus, and H. didymus. 

' Form. Loc. Lower Carboniferous Limestone : Armagh, Ire¬ 

land; Lanarkshire, Scotland; Korthumberland and Somersetshire, 

England. Carboniferous Limestone (various horizons) : Ayrshire, 

Scotland; Westmoreland and Derbyshire, England; Denbighshire 

and Flintshire, N. Wales. 

(i.) Armagh, Ireland. 

Unless otherwise stated, the following specimens are from the 

Enniskillen Collection:— 

P. 2394, P. 2406. Three “upper” dental plates, figured by J. W. 

Davis, loc. cit. pi. lv. figs. 1,13, 14. As already remarked 

by Traquair (loc. cit. p. 400) the inner margin of the first 

is erroneously placed externally; the coronal surface of 

the second is much excavated by wear, and the postero¬ 

lateral and inner margins are abraded and broken. 

P. 2409. Twenty-five “upper” dental {dates, of large size, some 

much worn, and others showing marks of incomplete 

division into teeth. 

P. 2409 a. Live large dental plates of irregular shape. 
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P. 2408. Three immature examples of the “ upper ” dental plate. 

P. 1395. Ten “ upper” dental plates. Egerton Coll. 

28018, 28724, 41161. Fifteen “ upper” dental plates. 

Purchased, 1853, 1868. 

P. 2395, P. 2403. Two “lower” dental plates, figured by J. W. 

Davis, loc. cit. pi. lv. figs. 2, 10. 

P. 2407. Fourteen “ lower ” dental plates, some showing marks of 

incomplete division into teeth. 

P. 1395 a. Five small “ lower ” dental plates. Egerton Coll. 

28042, 28724 a, 41161 a. Five “ lower ” dental plates. 

Purchased, 1851, 1853, 1868. 

P. 2397. Three teeth, naturally arranged, the group having pre¬ 

cisely the outline of an “ upper ” dental plate ; figured by 

J. W. Davis, loc. cit. pi. lv. fig. 4. 

P. 2396, P. 2398-P. 2404. Eight gently rounded teeth—the so- 

called Helodus planus,—one associated with two narrow 

broken teeth ; figured by J. W. Davis, loc. cit. pi. lv. 

figs. 3, 5-9, 11, 12. 

P. 2410, P. 2614 a. Sixty similar teeth ; seven in associated pairs. 

P. 2604. Forty-five similar teeth, mostly very narrow. 

P. 1399, P. 1438, P. 1476. Sixteen similar specimens. 

Egerton Coll. 

28746-7, 28750, 38505, 41163. Thirty-three similar specimens. 

Purchased. 

P. 2604 a. Eight small narrow teeth, some of the form figured by 

J. AV. Davis under the name of Helodus Icevissimus, loc. cit. 

pi. li. fig. 18a. 

(ii.) Lanarkshire and Ayrshire, Scotland. 

46048. Two “upper” and three “lower” dental plates, smaller 

than the adult specimens from Armagh ; Beith, Ayrshire. 

Presented by Robert Craig, Esq., 1874, 

46049. Two small flat teeth—the so-called Helodus planus; Beith. 

Presented by Robert Craig, Esq., 1874. 

n 2 
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P.259. “Upper” dental plate, differing from the more typical 

examples of this species in its relatively less antero¬ 

posterior measurement and more angulated contour of the 

crown ; Beith. Purchased, 1880. 

(iii.) Westmoreland. 

P. 2411. Five typical “ upper” dental plates, two broken ; Kendal. 
Enniskillen Coll. 

P. 1396. Two “upper” dental plates, one of the largest size, the 

other smaller ; Kendal. Egerton Coll. 

(iv.) Derbyshire. 

46814. “ Upper ” and portion of “ lower ” dental plate. 
Gilbertson Coll. 

P. 5347, P. 5347 a. Two “ upper ” and two “ lower ” dental plates, 

of comparatively small size ; from a bed of shale in the 

Upper Carboniferous Limestone, Ticknall, near Melbourne, 

South Derbyshire. Wilson Coll. 

(v.) Bristol, Gloucestershire. 

34978-9. Small abraded “ upper ” dental plate, and “ lower ” dental 

plate exhibiting strong wrinkling of the inner coronal 

border, the ridges and furrows being at right angles to 

the margin. Purchased, 1860. 

41154. “Upper” dental plate, with two small clefts, one in each 

lateral border, apparently marking the limits of the 

original tooth forming the outermost portion of the plate. 

Purchased, 1868. 

P. 2412. “ Upper ” dental plate. Enniskillen Coll. 

P. 5227. Two “ upper ” and one “ lower ” dental plate. 

Presented by J. E. Lee, Esq., 1885. 

P. 1477. Two small, almost rectangular teeth, with gently rounded 

coronal contour. Egerton Coll. 

(vi.) North TVales. 

P. 5348. “Lower*” dental plate ; Trevor, Denbighshire. 
Wilson Coll. 





V 
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Psephodus laevissimus (Agassiz). 

1838. Heloclus Icevissimus, L. Agassiz, Poiss. Foss. vol. iii. p. 104, pl.xiv. 

figs. 1-14 (non fig. 15). 

Type. Detached teeth and dental plates ; Bristol Aluseum (in 

part). 

A small species, the “ upper ” dental plate measuring about 

0013 autero-posteriorly. Inner margin of “upper” plate nearly 

straight anteriorly for more than half its length, then sharply 

bent upwards .almost at right angles and equally straight; coronal 

contour raised into a prominent narrow ridge along a line connecting 

the bend of the inner border with the posterior extremity of the 

outer border. “ Lower ” dental plate gently and more uniformly 

rounded than the “ upper inner margin very slightly curved. 

The “ upper ” dental plate is shown by Agassiz, Joe. cit. fig. 13, 

but the specimen is imperfect and the drawing scarcely accurate ; 

the “ lower ” plate is apparently the original of fig. 14, loc. cit., and 

exhibits two small flattened teeth (erroneously shown as one long 

tooth) adjoining its postero-lateral margin. The original of fig. 15, 

loc. cit., is very suggestive of Tomodus, and caunot be associated 

with P. Icevissimus upon present evidence. It is also uncertain 

whether many of the so-called anterior teeth of this species are 

correctly so determined, some being very large and perhaps belonging 

to other unknown Cocliliodonts. 

Form. <$c Loc. Lower Carboniferous (Bone-bed in Lower Limestone 

Shales) : Avon Gorge, near Bristol, Gloucestershire. 

P. 2820. A series of thirty teeth, comprising two much worn 

examples of the “ upper ” dental plate and imperfect 

specimens of the “ lower the anterior teeth resemble 

those figured by Agassiz, and many are of remarkably 

large size, if truly referable to this species. There appears 

to be a third form of dental plate, closely resembling the 

“ lower ” in shape, but more convex. Enniskillen Coll. 

P. 2845. Tooth approaching the form of the so-called Helodus 

mammillaris. Enniskillen Coll. 

P. 1434 a. Two “ upper ” dental plates, one shown of the natural 

size in PI. YI. fig. 16. Egerton Coll. 

P. 1434. Twenty-four anterior teeth, and one imperfect small 

dental plate, apparently like the “ lower,” but more 

convex. Some of the elongated teeth exhibit wide trans- 
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verse wrinkles upon one of the longer margins, suggesting 

an approximation towards the teeth of Ch'oclus. 
Egerton Coll. 

44857. One “upper” dental plate, another suggestive of the 

“lower” dental plate fused with one small adjoining 

tooth, and six anterior (Helodus-shaped.) teeth of large 

size. Presented by Benjamin Bright, Esq., 1873. 

P. 5858. Two small dental plates, resembling the “ lower,” but 

more convex, and an elongated anterior tooth with a 

transverse suture dividing the crown into two parts. 

P. 4213. A very large dental plate, perhaps of this species, and 

apparently consisting of three of the Helodus-shaped 

teeth fused together. Enniskillen Coll. 

Psephodus salopiensis, sp. nov. 

Type. “ Upper ” dental plate shown in PI. VI. tig. 14. 

A small species, the “upper” dental plate usually measuring 

about 0-012 antero-posteriorly. Outer margin of “upper” dental 

plate outwardly curved, and the inner margin also gently curved 

throughout its length, the bend being almost in the middle; 

coronal contour gently, though considerably, raised along a line 

connecting the bend of the inner border with that of the outer. 

“Lower” dental plate (probably) strongly convex, very oblique; 

antero-lateral border marked by large indentations ; inner border 

curved. 

The complete dentition of this species not yet being known, and 

so many other Cochliodonts occurring upon the same horizon, it is 

impossible to identify its anterior teeth, which are probably included 

among the anterior teeth described below as of the form of Helodus 

Icevissimus, auctorum. 

Form. Sf Loc. Carboniferous Limestone : Shropshire. 

42189. “Upper” dental plate, shown in PI. YI. fig. 14, of the 

natural size, forming the type specimen ; Oreton. 

Baugh Coll. 

42188,42215. Two smaller abraded examples; Oreton. 

Baugh Coll. 

42230. Supposed “ lower ” dental plate, shown in PI. YI. fig. 15, of 

the natural size ; Oreton. A very similar dental plate is 

met with in a Russian species of Psephodus described 
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under the name of Helodus dentatus, H. Bomanowsky, 

Bull. Soc. Imp. Xat. Moseou, 1864, pt. ii. p. 159, pi. iii. 

fig. 15. Baugh Coll. 

42187. T wo smaller but similar dental plates; Oreton. Baugh Coll. 

Psephodus dubius, sp. nov. 

Type. “ Lower ” dental plate shown in PI. VI. figs. 13, 13 a. 

The provisional name of P. dubius may be given to a species 

indicated by the large dental plate shown in the figure. This 

specimen corresponds most closely in its characters and dimensions 

to the “ lower ” dental plate of P. magnus, exhibiting a similar 

coronal contour and coarsely crimped borders, but having a rela¬ 

tively much less antero-posterior measurement, and*the outer portion 

of the plate not being so abruptly truncated but prolonged into an 

inroiled point. In addition to this gradual inrolment the plate 

is sharply bent along an oblique transverse line about its middle, 

and the marks of wear appear to be confined to the area outside this 

fiexure. 

Form. $ Log. Carboniferous Limestone: Shropshire. 

P. 4209. Typ e-specimen ; Oreton. Enniskillen Coll. 

42183. A broken specimen, showing the considerable thickness of 

the dental plate, and faint transverse sutures near its 

inner margin; Oreton. Baugh Coll. 

P. 227 a. Smaller dental plate, much wrorn, showing the inrolment 

of the outer apex, and transverse sutural lines across the 

crown near its inner margin; profile outline restored in 

PL VI. fig. 13 a; Oreton. Weaver-Jones Coll. 

42191-93. Three small dental plates of similar form, either per¬ 

taining to young of this species, or, if the so-called 

“ lower ” dental plates of P. salopiensis prove to be erro¬ 

neously identified above, perhaps referable to the latter ; 

Oreton. Baugh Coll. 

P. 227 b. Small “ upper ” dental plate, having an antero-posterior 

measurement of (P016, and, so far as preserved, very 

similar in form to the corresponding dental plate of 

P. magnus; it is shown of the natural size in PI. VI. 

fig. 12, and may possibly be referable to this species ; 

Oreton. Weaver-Jones Coll. 

Two undetermined species of Psephudus, remarkable for the rela- 
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lively small antero-posterior measurement oi the ‘ upper dental 

plate, are indicated by the following specimens: 

23712. A small dental plate, shown, of the natural size, in PL \ I. 

fig. 17; Lower Carboniferous Limestone, Hook Point, 

Wexford, Ireland. Purchased, 1849. 

P. 227 C. A larger corresponding plate, with prominently-coloured 

transverse bands, shown, of the natural size, in PI. I. 

fig. 18 ; Carboniferous Limestone, Oreton. 
Weaver-Jones GoU. 

The following species have also been founded upon detached 

dental plates, but there are no examples in the Collection : 

Psephodus crenulatus, St. John & Worthen, Pal. Illinois, vol. vii. 

(1883), p. 67 : Aspidoclus crenulatus, Newberry & Worthen, 

Pal. Illinois, vol. ii. (1866), p. 93, pi. viii. figs. 3-11 ; also 

J. S. Newberry, Ann. Rep. Geo-1. Surv. Indiana, 1876- 

78 (1879), p. 341 : Aspidoclus eonvolvtus, Newberry & 

Worthen, tom. cit. p. 94, pi. viii. fig. 12.—Chester Lime¬ 

stone ; Illinois and Kentucky. 

Psephodus dentatus: Heloclus dentatus, H. Romanowsky, Bull. 

Soc. Imp. Nat, Moscou, 1864, pt. ii. p. 159, pi. iii. figs. 12- 

v 16._Lower Carboniferous Limestone; Government of 

Toula, Russia. ? Heloclus dentatus, L. G. de Koninck, 

Faune Calc. Carbf. Belg. pt. i. (1878), p. 40, pi. iv. fig. 18.— 

Lower Carboniferous Limestone; Tournai, Belgium. 

Psephodus indicus, W. Waagen, Pal. Ind. ser. 13, pt. ii. (1880), 

p.73, pi. vii.figs. 3,5.—Productus Limestone; Salt Range, 

India. 

Psephodus latus, St. John & Worthen, op. cit. vol. vii. p. 72, pi. ii. 

figs. 1-3.—St. Louis Limestone ; Illinois, Missouri.^ 

Psephodus minor, H. Trautschold, Mem. Soc. Imp. Nat. Moscou, 

vol. xiv. (1879), p. 57, pi. vii. figs. 9, 10 (non figs. 11, 12). 

—Carboniferous Limestone ; Mjatschkowa, Moscow. 

Psephodus obliquus, St. John & Worthen, op. cit. vol. vii. p. 66, 

pi. i. figs. 1-5.—Kinderhook Limestone ; Iowa. 

Psephodus placenta, St. John tfc 1\ orthen, op. at. vol. vii. p. 69, 

pi. ii. figs. 5-8 : Helodus placenta, Newberry & Worthen, 

op. cit. vol. ii. p. 80, pi. v. fig. 4.—Kinderhook Lime¬ 

stone ; Iowa. 

Psephodus reg ulcer is \ Tceniodus regularis, St. John & Worthen, 

op. cit. vol. vii. p. 77, pi. xiii. fig. 11.—Warsaw Lime¬ 

stone ; Indiana. 
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Psephodus simplex, J. W. Davis, Geol. Mag. [3] vol. iii. p. i51, 
figs. 1, 2.—Carboniferous Limestone; Derbyshire. 

(?) Psephodus symmetricus, St. John & Worthen, op. cit. vol. vii. 
p. 71, pi. i. figs. 6, 7.—Kinderhook Limestone ; Iowa. 

The so-called P. JunuJatus, St. John & Worthen (op. cit. vol. vii. 
p. 74, pi. ii. fig. 4), from the Chester Limestone of Illinois, appears 
to be founded upon a specifically indeterminable anterior tooth of 
Psephodus; and very doubtful, also, is P. (?) reticidatus, St. John & 
Worthen {op. cit. vol. vi. 1875, p. 417, pi. vi. figs. 19-24), from tho 
Kinderhook Limestone of Iowa„ Other evidence of the genus, from 
the Lower Carboniferous of Russia, has been described and figured 
by Semenov and Moller, Bull. Acad. Imp. Sei. St. Petersb. vol. vii. 
(1864), p. 234, pi. i. fig. 10 (? and other figs.); and a doubtful tooth 
from the Salt Range, India, is named P. clepressus, W. Waagen, Joe. 

cit. p. 75, pi. vii. fig. 4. 
A tooth from the Keokuk Limestone of Illinois, very suggestive 

of a broken example of Psephodus, has also been described under 
the name of Trigonodus minor, Newberry & WTortbcn (Fal. Illinois, 
vol. ii. 1866, p. 112, pi. xi. fig. 7): and a second example is recorded 
from the St. Louis Limestone of Indiana (J. S. Newberry, Ann. Rep. 
Geol. Surv. Indiana, 1876-78 (1879), p. 341). 

Genus SANDALOBUS, Newberry & Worthen. 

[Fal. Illinois, vol. ii. 1866, p. 102.] 

Syn. Trigonodus, Newberry & Wortlien, tom. cit. 1866, p. Ill (in part). 
Vaticinodus, St, John & Worthen, Pal. Illinois, vol. vii. 1880, p. 80. 
OrthopJeurodus, St. John & Worthen, tom. cit. p. 190 (in part). 

Dental plates of “upper” jaw triangular in outline, slightly 
inrolled, having the antero- and postero-lateral borders each consi¬ 
derably longer than the inner margin. Coronal contour undulating 
in transverse section, the anterior portion raised into a low rounded 
longitudinal ridge, passing into a slightly hollowed posterior area. 
Dental plates of “ lower ” jaw subtriangular or club-shaped in out¬ 
line, with one or two pointed extremities, considerably inrolled, and 
the longer axis approximately in an antero-posterior direction; 
coronal ridges and hollows few or absent. 

Sandalodus morrisii, Davis. 

1862. Deltodus sp., Morris & Roberts, Quart. Journ, Geol. Soc. 
vol. xviii. p. 105, pi. iii. figs, 1-3. 

(?) 1862. Deltodus sp., Morris & Roberts, Joe, cit. pi. iii. fig. 4, 
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1883. Sandalodus morrisii, J. \V. Davis, Trans. Roy. Dublin Soc. [2] 

vol. i. p. 437, pi. liv. figs. 1-6. 
1883. Vatieinodus sp., St. John & Y orthen, Pal. Illinois, vol. vii. p. 81. 

1883. Deltodopsis sp., St. John & Worthen, tom. cit. p. 160. 

Type. Detached dental plates ; British Museum. 

A very large species, the long axis of the “ upper ” dental plate 

attaining a length of 0*12, and its maximum breadth being about 

0-055. “Upper” dental plate with anterior ridge, extending from 

the outer apex to the inner border, prominent, its summit angulated, 

placed very near to the antero-lateral border. “ Lower ” dental 

plate much thickened towards the sharply rounded posterior angle, 

and the root extending beyond ; coronal surface moderately convex, 

faintly exhibiting antero-posterior elevations and depressions in its 

anterior portion. 

As already remarked by Davis, the association of the two forms 

of large teeth ascribed to this species, both in the Limestone of 

Bristol and Oreton, seems sufficient proof of their pertaining to one 

and the same fish. The so-called genus Vatieinodus also appears to 

the present writer superfluous, and may be conveniently deemed a 

synonym of Sandalodus ; indeed the type species, T . vetustus, 

appears almost specifically indistinguishable from 8. morrisii. 

Form. Sf Loc. Lower Carboniferous Limestone ; Gloucestershire 

and Shropshire. 
\ -- 

(i.) Triangular Variety (? Upper Jaw). 

P. 202—3. Type specimens figured by Morris and Roberts, tom. cit. 

pi. iii. figs. 2, 3 ; Oreton, Shropshire. Weaver-Jones Coll. 

P.207—9, Three specimens; Oreton. Weaver-Jones Coll. 

42175-42180. Six specimens; Oreton. Baugh Coll. 

41191. Two imperfect specimens, one small; Oreton. 
Purchased, 1868. 

P. 2484, P. 2487. Two broken dental plates, the first figured by 

Davis, tom. cit. pi. liv. fig. 6 ; Oreton. hnniskillen Cod. 

P, 4717. Yery large dental plate, measuring 0-12 from the outer 

apex to the inner border ; Oreton. Purchased, 1884. 

36194. Fragment of small dental plate; Oreton. Purchased, 1861. 

P. 215. Small dental plate, probably of a young individual of this 

species, showing a deep suture-like transverse line near 

the inner margin : Oreton. The specimen is figured by 

Morris & Roberts, loc. cit. pi. iii. fig. 4, and is associated 
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with a small quadrilateral flat tooth. A second example 

of the latter occurs in the Collection (No. 42230, Baugh 

Coll.), and it would be comprised under the accepted 

definition of Psammoclus, like the so-called P. scdopiensis 

(supra, p. 105). The fact, however, that small quadran¬ 

gular flat teeth have been found bordering a dental plate 

of Psephodus Icevissimus (supra, p. 181) suggests the pos¬ 

sibility of a similar arrangement in Sandalodus. 

Weaver-Jones Coll. 

P. 216. Three similar triangular dental plates, one still smaller and 

showing two sutures parallel to the inner margin ; Oreton. 

Weaver-Jones Coll. 

46909. Medium-sized dental plate ; Bristol. Purchased, 1875. 

(ii.) Incurved Pounded Variety (? Lower Jaw). 

P. 2483, P. 2485-6. Type specimen figured by Morris & Boberts, 

tom. cit. pi. iii. fig. 1 ; also fragments of two smaller 

specimens : Oreton. Enniskillen Coll. 

P. 204-6. Three dental plates; Oreton. Weaver-Jones Coll. 

42202-9. Eight fragmentary dental plates; Oreton. Baugh Coll. 

42210. Small dental plates ; Oreton. Baugh Coll. 

36000, 37988, 41192. Three imperfect dental plates ; Oreton. 

Purchased. 

Sandalodus minor, Davis. 

1884. Sandalodus minor, J. W. Davis, Quart. Journ. Geol. Soc. vol. xl, 

p. 626, pi. xxvi. fig. 17. 

Type. Detached dental plate ; York Museum. 

A very small species. “Lower” dental plate narrow, pointed a$ 

one extremity, broader and rounded at the other; crown raised 

into a low rounded longitudinal ridge. 

Form. Sf Loo. Upper Carboniferous Limestone : Yorkshire. 

P.4894. “Lower” dental plate; Yoredale Bocks, Wensleydale, 

Yorkshire. Horne Coll. 
h 

Sandalodus angustus, Newberry & Worthen. 

1866. Sandalodus angustus, Newberry & Worthen, Pal. Illinois, vol. ii. 

p. 10-3, pi. x. fig. 3. 

Type. “Lower” dental plate. 

A small species, the long axis of the “ lower ” dental plate mea-= 
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suring about 0-022. This plate is narrow, compressed, and pointed 

at one extremity, with the crown raised into a high median angulated 

ridge. 
Form. £ Log. Iveokuk Limestone (Lower Carboniferous): Illinois, 

U. S. A. 

P. 2488. Typical dental plate ; Warsaw, Illinois. Enniskillen Coll. 

Sandalodus carbonarius, Newberry & Worthen. 

1866. Sandalodus carbonarius, Newberry & Worthen, Pal. Illinois, 

yoI. ii. p. 104, pi. x. figs. 4, 5. 

1866. Eeltodus angularis, Newberry & Worthen, tom. at. p. 97, pi. ix. 

fig. 1. 

(?) 1870. Eeltodus (?) angularis, 0. St. John, Proc. Amer. Phil. Soc. 

vol. xi. p. 437. 

(?) 1872. Eeltodus (?) angularis, O. St. John, in Hayden’s Final Rep. 

U.S. Geol. Surv. Nebraska, p. 244, pi. vi. fig. 18. 

1883. Ortkopleurodus carbonarius, St. John & Worthen, Pal. Illinois, 

yoI. vii. p. 192, pi. xiii. figs. 6-8. 

Type. “ Lower” dental plate. 

A small species. “ Lower” dental plate sub-spatulate, expanded 

anteriorly, becoming narrow and pointed behind ; crown low, with 

a Taint angulated ridge along the long axis of the plate near the 

straighter margin. “ Upper ” dental plate originally described 

as Eeltodus angularis. 

Form. Log. Coal-Measures: Illinois, Kansas, Indiana, Iowa, 

(?) Nebraska, and Missouri, U.S.A. 

P. 2489. Dental plate, wanting narrowed extremity: La Salle, 

Illinois. Enniskillen Coll. 

Sandalodus Isevissimus, Newberry & Worthen. 

1866. Sandalodus Icevissimus, Newberry & Worthen, Pal. Illinois, 

vol. ii. p. 104, pi. x. figs. 6-8. 

1866. Sandalodus grandis, Newberry & Worthen, tom. cit. p. 105, pi. x. 

fig. 9. 
1866. Eeltodus grandis, Newberry & Worthen, tom. cit. p. 101, pi. ix. 

fig. 9. 
1866. Cochlio'dus? crassus, Newberry & Worthen, torn. cit. p. 91, pi. xiii. 

fio- 9 

1866. Psammodus? semicylindricus, Newberry & Worthen, tom. at. 

p. 109, pi. xi. fig. 4. 

1866. Psammodus ? rhomboideus, Newberry & W ortlien, tom. at. p. 110, 

pi. xi. fig. 6. 
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(?) 1879. Deltodus grandis, J. S. Newberry, Aim. Rep. Geol. Surv. 

Indiana, 1876-78, p. 344. 
1883. Scindalodus Icevissimus, St. John & AV or then, Pal. Illinois, 

yoI. yii. p. 186, pi. xii. figs. 8, 9 (in part). 

Type. “ Lower ” dental plate. 

The long axis of the “ lower ” posterior dental plate attaining a 

length of 009, and its maximum breadth about 0-03; obtuse 

anterior ridge angulated. “Lower” posterior dental plate sub- 

triangular ; coronal surface considerably elevated, with one or two 

slight median ridges extending from the outer to the inner border, 

becoming angulated outwards. 

The above synonymy is copied from Messrs. St. John and AVorthen, 

who have had the opportunity of studying the original specimens. 

The same authors doubtfully ascribe a third form of tooth, much 

inrolled, to a “median” position upon the mandible of this species; 

they also reverse the terms “ upper ” and “ lower ” as here pro¬ 

visionally employed. 

Form. Loc. Keokuk Limestone (Lower Carboniferous) : Iowa, 

Illinois, and Missouri, TJ.S.A. (?) St. Louis Limestone : Indiana 

P. 2491. Incomplete “ lower ” dental plate ; AVarsaw, Illinois. 

Enniskillen Coll. 

P. 2490. Two similar, but larger, specimens; AAMrsaw, Illinois. 

Enniskillen Coll. 

Sandalodus complanatus (Newberry & AATorthen). 

1866. Deltodus complcinatus, Newberry & Worthen, Pal. Illinois, 

vol. ii. p. 98, pi. ix. fig. 4. 

1866. Trigonodus major, Newberry and AAMrtlien, tom. cit. p. 112, pi. xi. 

figs. 8, 9. 

1883. Sandalodus complanatus, St. John & Worthen, Pal. Illinois, 

vol. vii. p. 184, pi. xii. figs. 1, 2, (P figs. 3, 4). 

Type. (?) “ Upper ” dental plate. 

“ Upper ” dental plate having the antero-lateral margin about 

equal in length to the inner margin; two rounded coronal ridges 

from the outer to the inner side irregularly connected in the middle. 

“ Lower ” dental plate sub triangular, with the postero-lateral border 

much longer than either of the others, which are about equal; 

coronal surface raised anteriorly, though with a narrow antero¬ 

lateral “ wing.” 

Form, Loc. Burlington Limestone (Lower Carboniferous): 

Illinois. 
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P. 2451. Imperfect “ lower ” dental plate ; Quincy, Illinois. 

Enniskillen Coll. 

The following species have also been founded upon detached 

teeth, but there are no examples in the Collection: 

Sandalodus conveocus: Orthopleurodus conveocus, St. John & 

Worthen, Pal. Illinois, vol. vii. (1883), p. 193, pi. xiii. 

figs. 4, 5.—Coal-Measures (above Mahoning Sandstone) ; 

West Yirginia. 

Sandalodus novo-meocicanus : Orthopleurodus novo-meocicanus, St. 

John & Worthen, op. cit. vol. vii. p. 195, pi. xiii. figs. 1- 

3.—Lower Carboniferous ; Santa Fe, Yew Mexico. 

Sandalodus parvulus, Newberry & Worthen, op. cit. vol. ii. (1866), 

p. 102, pi. x. fig. 1 : Stenopterodus parvulus (in part), St. 

John & Worthen, op. cit. vol. vii. p. 107, pi. iv. figs. 4-8.— 

St. Louis Limestone; Illinois, Missouri, and Iowa. [Type 

species.] 

Sandalodus robustus, L. G. de Koninek, Faune Calc. Carbf. Belg. 

pt, i. (1878), p. 62, pi. v. fig. 7.—Lower Carboniferous 

Limestone; Belgium, //, *^7^ tf/**^<**^J 

Sandalodus spatulatus, Newberry & Worthen, op. cit. vol. ii. p. 103, 

pi. x. fig. 2; and St. John & Worthen, op. cit. vol. vii. 

p. 188, pi. xii. fig. 7: Deltodus rhomboideus, Newberry & 

Worthen, op. cit. vol. ii. p. 100, pi. ix. fig 8: Sandalodus 

crassus, Newberry & Worthen, op.cit. vol. iv. (1870), p. 369, 

pi. iv. fig. 3.—St. Louis Limestone; Illinois and Missouri. 

[Synonymy given by St. John & Worthen, loc. cit.'] 

Sandalodus tenerrimus: Streblodus tenerrimus, L. G. de Koninek, 

Faune Calc. Carbf. Belg. pt. i. (1878), p. 55, pi. vi. fig. 13 : 

Vaticinodus tenerrimus, St. John & Worthen, op. cit. 

vol. vii. p. 81.—Lower Carboniferous Limestone; Tournai, 

Belgium. 

Sandalodus vetustus : Vaticinodus vetustus, St. John & Worthen, 

op. cit. vol. vii. p. 82, pi. iii. fig. 1.—Kinderhook Lime¬ 

stone ; Iowa. 

According to Trautschold (Nouv. Mem. Soc. Imp. Nat. Moscou, 

vol. xiv. 1879, p. 57), teeth of Sandalodus also occur in the Car¬ 

boniferous Limestone of Mjatschkowa, Moscow. 

A number of imperfect, mostly indeterminable, Cochliodont teeth 

from the Carboniferous of the United States, have been described 

under the names of Vaticinodus discrepans, St. John & Worthen 

(op. cit. vol. vii. p. 83, pi. iii. figs. 2, 3), V. (?) carbonarius, St. J. & W. 
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(ibid. p. 88, pi. iv. fig. 20), V. (?) lepis, St. J. & W. (ibid. p. 88, 

pi. iv. fig. 21), V. (?) similis, St. J. & W. (ibid. p. 86, pi. iv. 

figs. 17-19), and V. (?) simplex, St. J. & W. (ibid. p. 84, pi. iv. 

figs. 22-26). The last-named “ species ” comprises a triangular 

tooth. 

Closely related to Sandcdodus is the genus and species Platyodus 

lineatus, J. S. Newberry (Rep. Geol. Surv. Ohio, vol. ii. pt. ii. (1875), 

p. 58, pi. lix. fig. 12), founded upon a tooth from the Waverly 

Shales of Kentucky. 

Genus/TOMQBfUSj Davis (ex Agassiz, MS.). 

[TransT^toy. Dublin Soc. [2] vol. i. 1883, p. 446.] 

Dental plates thick, massive, triangular in outline, gently arched, 

and the outer apex strongly inrolled; coronal surface smooth, 

punctate. One lateral margin—apparently the antero-lateral— 

straight, presenting an abrupt face with a sharp angulation above ; 

the crown at the opposite margin becoming thinner, with an 

extension of the root beyond ; inner margin gently curved, making 

a right angle with the antero-lateral margin. 

Before the definition of this “ genus,” the name Tomodus had 

already been proposed by Trautschold 1 for a narrow high-crowned 

tooth from the Carboniferous Limestone of Russia (see p. 229). Since, 

however, the term is in each case provisional, and as Trautschold 

has more recently2 renamed the Russian tooth Oxytomodus, it does 

not appear advisable to alter the accepted name of the teeth described 

below. 

Tomodus convexus, Davis. 

1838. Cochliodus contortus, L. Agassiz (in part), Poiss. Foss. vol. iii. 
p. 115, pi. xiv. figs. 23-25. 

1862. Tomodus convexus, Morris & Roberts (ex Agassiz, MS.), Quart. 

Journ. Geol. Soc. vol. xviii. p. 101 (name only). 

1883. Tomodus convexus, J. W. Davis, Trans. Roy. Dublin Soc. [2] 
vol. i. p. 446, pi. Iv. figs. 15-18. 

1883. Tomodus convexus, St. John & Worthen, Pal. Illinois, vol. vii. 
p. 172. 

Type. Detached dental plates ; Bristol Museum. 

The type species. Dental plates (according to Davis) of two 

kinds, larger and smaller. The large plate convex in each direction, 

the coronal surface without ridges and furrows; maximum distance 

1 Nouv. Mem. Soc. Imp. Nat. Moscou, vol. xiv. (1879), p. 55. 

2 Bull. Soc. Imp. Nat. Moscou, 1880, pt. ii. 



192 SELACHIT. 
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from the outer apex to the inner margin about 0-035. Small plate 

relatively narrower, the lateral margins of the crown more or less 

raised, with a median hollow ; maximum distance from the outer 

apex to the inner margin about 0-018. 

Form, Sf Loc. Lower Carboniferous Limestone : Bristol. 

20575, 38198, 41162. Thirteen large dental plates. 
Purchased, 1846, 1861, 1868. 

39169. Abraded large dental plate, with a fragment, either of 

cartilage or of the root of a smaller tooth, attached 

posteriorly. BowerbanTc Coll. 

P. 1403, Twelve large dental plates, some showing indications of 

&--k. wear in the middle of the crown. Egerion CoV. 

P. 2492. Four large examples and five of the small variety. 
EnnisJcilJen Coll. 

20575 a, 20828, 41169. Six small dental plates. 
Purchased, 1846, 1847, 1868. 

No other undoubted species of Tomoclus is yet known. The 

dental plates from the Belgian Lower Carboniferous Limestone, 

described by L. G. de Koninck under the names of Tomoclus craigi 1 

and T. laciniatus2, may be referred respectively to Psephodus and 

Pletiroplax. Another supposed species from the Burlington Lime¬ 

stone (Lower Carboniferous) of Iowa, U.S.A., is also uncertain, 

namely Tomodus? hmitcivis,St. John&W orthen, Pal. Illinois, ol. vii. 

(1883), p. 173, pi. xiii. fig. 12. ^ 

Genus' XYSTRODUS, Agassiz. 

[Morris & Boberts {ex Agassiz, MS.), Quart. Journ. Geol. 

Soc. vol. xviii. 1862, p. 101k] 

Dental plates small, thin, delicate, triangular in outline, gently' 

arched, with the outer apex more or less inrolled; coronal surface 

exhibiting the punctations closely arranged in transverse parallel 

rows, generally producing a definite striated appearance. Antero¬ 

lateral portion of the crown much raised, and thicker than the pos- 

tero-lateral, which is also slightly upturned at the margin. 

1 Faune Calc. Carbf. Belg. pt. i. 1878, p. 61, pi. iv. fig. 8, pi. vi. figs. 18, 19. 

■2 Op. cit. pt. i. p. 61, pi. vi. fig. 20. 
3 The name only is here mentioned and applied to the species previously 

described and figured by M‘Coy under the name of Cochliodus striatus. The 

type species being thus already well-defined in 1862, the generic name may be 

regarded as dating from that year. 



O. 7>. He^j, /&f<?, fieJ^i. J3 , 'fSS. 

. P&ir> ',n$e.r tZ6o n. 

Iff JCyfAZv&C*-, yl/su^, ^ 
'?3 0°/-' £yf& 



\ 

* 



COCHLIODOUTTID^;. 193 

As already remarked by St. John and Worthen the known dental 

plates of each species are of two forms—the one, presumably per¬ 

taining to the upper jaw, but little inrolled and very narrow antero- 

posteriorly, the other considerably inrolled and of the reverse 

proportions. 

So far as known, Xystrodus may be regarded as closely allied to 

Tomodus, the dental plates only differing from the small plates of 

the latter genus in their less curvature and in the peculiar arrange¬ 

ment of the minute coronal punctations. 

Xystrodus strlatns (M‘Coy). 

1843. Cochliodus striatus, L. Agassiz, Poiss. Foss. vol. iii. p. 174 (name 

only). 

1855. Cochliodus striatus, F. M‘Coy, Brit. Pakeoz. Foss. p. 624, pi. 31. 

fig. 27. 

1862. Xystrodus striatus, Morris & Boberts, Quart. Journ. Geol. Soc. 

vol. xviii. p. 101 (name only). 

1862. Xystrodus anyustus, Morris & Boberts, tom. cit. p. 101 (name 

only). 

1883. Xystrodus striatus, J. W. Davis, Trans. Boy. Dublin Soc. [2] 

vol. i. p. 448, pi. liv. figs. 7-10. 

1883. Xystrodus anyustus, J. W. Davis, tom. cit. p. 449, pi. lv. 

figs. 19-21. 

1883. Xystrodus striatus, St. John & Worthen, Pal. Illinois, vol. vii. 

p. 183. 

Type. “ Upper ” dental plate ; Woodwardian Museum, Cambridge. 

Transverse striae upon the coronal surface very prominent and 

regular in unabraded specimens. “ Upper ” dental plate regularly 

triangular, the inner margin of the adult having an average measure¬ 

ment of about 0*01, the distance from the outer apex to the inner 

margin being about 0-022. Angle between the postero-lateral and 

inner borders of the “lower” dental plate.very acute, and much 

elevated ; antero-lateral border also much raised, giving the plate a 

twisted appearance; measurements of a typical specimen—postero¬ 

lateral margin 0-018, inner margin 0*012. 

Form. Sf Log. Lower Carboniferous Limestone : Armagh, Ireland ; 

Northumberland, England. Upper Carboniferous Limestone: Ayr¬ 

shire, Scotland; Derbyshire, England. 

(i.) “ Upper ” dental plates. 

P. 2467-9. Three specimens figured by J. W. Davis, loc. cit., under 

the name of X. anyustus ; Armagh. Enniskillen Coll. 

P. 2475. Twelve similar dental plates ; Armagh. Enniskillen Coll. 

1 Pal. Illinois, vol. vii. p. 175. 

ip 
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P. 1446. Four imperfect specimens ; Armagh. Egerton Coll. 

46042. Large abraded specimen ; Beith, Ayrshire. 

Presented by Robert Craig, Esq., 1874. 

P. 5354. Five fragments of abraded dental plates detached from 

the matrix, one being shown in PI. I. fig. 22; Ticknall, 

near Melbourne, 8. Derbyshire. Wilson Coll. 

(ii.) u Lower ” dental 'plates. 

P. 2471-4. Four specimens figured by J. W. Davis, loc. cit., under 

the name of X. striatus ; Armagh. Enniskillen Coll. 

P. 2475 a. Six similar specimens ; Armagh. Enniskillen Coll. 

P. 1446 a. One dental plate ; Armagh. Egerton Coll. 

Xysti?©dng verus, St. John & Worthen. 

188-3. Xystrodus vents, St. John & Wortlieu, Pal. Illinois, vol. vii. 

p. 181, j)! viii. figs. 6, 7. 

Type. Detached dental plates. 

Transverse stria? upon the coronal surface large, irregular and 

wavy, coalescing and bifurcating. “ Upper ” dental plates regularly 

triangular, the inner margin of the adult having an average measure¬ 

ment of about 0-009, the distance from the outer apex to the inner 

margin being about 0*02; anterior coronal elevation prominent and 

the antero-lateral border abruptly descending almost vertically from 

its summit. 

Form. Sf Loc. Chester Limestone (Lower Carboniferous): Illinois, 

U.S.A. 

P. 2479. Two u upper ” dental plates detached from matrix ; horizon 

unrecorded, but probably from the Chester Limestone. 

Enniskillen Coll. 

Xystrodus (?) egertoni5 Davis. 

1883. Xystro.dus egertoni, J. W. Davis, Trans. Roy. Dublin Soc. [2] 

vol. i. p. 450, pi. lv. figs. 22, 23. 

Type. Abraded dental plates ; British Museum. 

Founded upon comparatively massive, abraded dental plates, with 

an irregular coronal surface, exhibiting little concavity, and large 

punctations only indistinctly arranged in transverse rows. More 
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satisfactory specimens are required to render it certain that the 

species does not pertain to Tomodus. 

Form. Loc. Lower Carboniferous Limestone : Bristol. 

P. 2476-7. Type specimens. Enniskillen Coll. 

P. 2478. A similar, but smaller dental plate. Enniskillen Coll. 

The following species have also been founded upon detached 

teeth, but there are no examples in the Collection :— 

Xystrodus alatus, L. G. de Koninck, Paune Calc. Carbf. Belg. 

pt. i. (1878), p. 64, pi. v. fig. 9.—Upper Carboniferous 

Limestone; Vise, Belgium. 

Xystrodus bellulus, St. John & Worthen, Pal. Illinois, vol. vii. 

(1883), p. 183, pi. viii. fig. 3.—Lower Coal Measures ; 

Illinois. 

Xystrodus imitatus, St. John & Worthen, tom. cit. p. 180, pi. viii. 

fig. 2.—St. Louis Limestone; Missouri, Illinois, and Iowa. 

Xystrodus inconditus, St. John & Worthen, tom. cit. p. 179, pi. viii. 

fig. 1.—Keokuk Limestone ; Illinois and Iowa. 

(?) Xystrodus (?) occidentalism 0. St. John, Proc. Amer. Phil. Soc. 

1870, p. 436, and in Hayden’s Pinal Rep. Geol. Surv. 

Nebraska, 1872, p. 244, pi. iv. fig. 18.—Upper Coal 

Measures; Nebraska. 

Xystrodus parkeri, J. W. Davis, Geol. Mag. [3] vol. iii. (1886), 

p. 153, figs. 3, 4.-—Carboniferous Limestone; Derbyshire. 

Xystrodus simplex, St. John & "Worthen, tom. cit. p. 178, pi. viii. 

figs. 4, 5.—Upper Burlington Limestone; Iowa and Illinois. 

Genus BELTODUS* Agassiz. 

[Morris & Roberts (ex Agassiz, MS.), Quart. Journ. Geol. Soc. 

vol. xviii. 1862, p. 100 b] 

Syn. Tceniodus. St. John & Worthen, Pal. Illinois, vol. vii. 1883, p. 75 
(in part). 

Two posterior series of teeth represented by two separate tri¬ 

angular dental plates, marked by numerous rounded transverse 

ridges and furrows parallel to the inner border; antero- and pos- 

tero-lateral borders usually longer than the inner border, not indented. 

In each dental plate the large ridge from the outer to the inner 

1 The name only is here mentioned and applied to the species previously de¬ 

scribed and figured by M‘Coy, under the name of Pcecilodus sublcevis. The type 

species being thus already well-defined in 1862, the generic name may be 
regarded as dating from that year. 

0 2 



196 SELACHII. 

border is broad, rounded, and placed nearest the antero-lateral 

margin. 

The dental plates of one jaw (presumably the lower) are much 

more inrolled than those of the opposing jaw. 

Beltodns sublsevis (M‘Coy). 

1843. Pcecilodus sublcevis, L. Agassiz, Rech. Poiss. Foss. vol. iii. p. 174 

(name only). 
1843. Pcecilodus parallelus, L. Agassiz, tom. cit. p. 174 (name only). 

1855. Pcecilodus sublcevis, F. M/Coy, Brit, Palseoz. Foss. p. 640, 

pi. 31. figs. 7, 8, 9. 
1855. Pcecilodus parallelus, F. M‘Coy, op. cit. p. 640, pi. 3i. fig. 6. 
1862. Deltodus sublcevis, Morris & Roberts, Quart. Journ. Geol. Soc. 

vol. xviii. p. 100 (name only). 
1883. Deltodus sublcevis, J. W. Davis, Trans. Roy. Dublin Soc. [2] 

vol. i. p. 428, pi. Iii. figs. 7-9. 
1883. Deltodus expansus, J. W. Davis, tom. cit. p. 431, pi. liii. fig. 11. 

1883. Pcecilodus jonesii, J. W. Davis, tom. cit. p. 442, pi. liii. fig. 22. 

Type. Detached dental plates ; Woodwardian Museum, Cam¬ 

bridge. 

A comparatively small species, the maximum transverse measure¬ 

ment of the supposed lower posterior dental plates being about 0-02. 

Transverse ridges and furrows of the dental crown numerous, 

rounded, and very prominent in unabraded specimens. The promi¬ 

nent elevation extending from the outer to the inner margin is 

gently rounded, gradually passes into the narrower postero-lateral 

flattened portion of the plate, and immediately adjoins the antero¬ 

lateral margin ; inner margin gently undulating. 

D. expansus, Davis, appears to be founded upou a crushed abraded 

“ lower” dental plate of this species. 

Form. Sf Loc. Lower Carboniferous Limestone: Armagh, Ireland. 

(i.) Slightly curved variety of posterior dented plate (? upper jaw). 

P. 2442-3. Two plates described and figured by J. W. Davis, loc. 

cit. p. 428, pi. Iii. figs. 7, 8. Ennislcillen Coll. 

P. 2444. Twenty specimens variously abraded. Ennislcillen Coll. 

P. 1450-1. Eight similar specimens. Egerton Coll. 

(ii.) Narrow dented plates placed in advance of the posterior dented 

plates, the more incurved examples referable to the “lower” jaw, 

the others probably to the “ upper.” 

P. 2445 a. Fourteen specimens. Enniskillen Coll. 
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P. 2459. Abraded example, described and figured by J. W. Davis, 
loc. cit., as an anterior tooth of Pcecilodus jonesii. 

Enniskillen Coll. 

P. 1449. Three similar teeth. Egerton Coll. 

(iii.) Inrolled variety of posterior dental plates (? lower jaw). 

P. 2441. Specimen with the narrow anteriorly-placed plate in its 
natural position, described and figured by J. W. Davis, 
loc. cit. p. 430, pi. Iii. fig. 9. Enniskillen Coll. 

P. 2445-6. Twenty-five variously abraded plates. 
Enniskillen Coll. 

P. 2447. Much abraded and crushed dental plate, the type specimen 
of D. expansus, Davis, loc. cit. Enniskillen Coll. 

P. 1447-8. Seven specimens. Egerton Coll. 

Belto&us gibbngj sp. nov. 

Type. “ Lower ” dental plates, shown in PI. VI. figs. 19, 20. 
A comparatively small species, the maximum transverse measure¬ 

ment of the supposed lower posterior dental plate being about 0‘014. 
Anterior coronal elevation extending from the outer to the inner 
margin, broad, rounded, but having a hump-backed appearance 
when worn, gradually passing into the narrow postero-lateral 
flattened portion of the plate, and immediately adjoining the antero¬ 
lateral margin ; inner margin strongly curved throughout the greater 
portion of its length, the rounded elevation projecting. Transverse 
ridges and furrows of the dental crown narrow, feebly marked. 

The opposing dental plates of this species are not yet certainly 
recognizable; it seems likely that they are confounded with the 
supposed upper dental plates of Deltoptychius gibberulus. 

Form. $ Loc. Lower Carboniferous Limestone : Bristol. 

20575 b, P. 5859. Type specimens, readily distinguished from the 
corresponding dental plates of D. sublcevis by their narrow¬ 
ness and the prominence, obliquity, and sharply-bent worn 
surface of the rounded coronal elevation. 

Purchased, 1846, and History unknown. 

P. 5860. Similar specimen. History unknown. 

34980. More imperfect abraded dental plate. Purchased, 1860. 
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Deltodus rugosus, sp. nov. 

Type. Upper and lower dental plates, shown in PI. VI. figs. 21, 

22. 
A very small species, the maximum transverse measurement of 

the supposed lower posterior dental plate being about 0*011. Trans¬ 

verse ridges and furrows of the dental crown fine, not always con¬ 

tinuous, more or less wavy. Posterior “ lower ” dental plate notably 

elongated in an antero-posterior direction, the gently rounded 

coronal elevation extending from the outer to the inner margin not 

immediately adjoining the antero-lateral border. 

Form, Log. Carboniferous Limestone : Shropshire. 

42186, 36193. Type specimens shown, of twice the natural size, in 

PI. VI. figs. 21, 22, the first being an “ upper ” dental 

plate, the second a “ lower ” ; Oreton. 
Baugh Coll., and Purchased, 1861. 

42186 a. Imperfect “ upper ” dental plate ; Oreton. Baugh Coll. 

42188 b, 42225. Four imperfect “ lower ” dental plates ; Oreton. 
Baugh Coll. 

Deltodus concha (Trautschold). 

1874. Pcecilodus concha, H. Trautschold, Mem. Soc. Imp. Nat. Moscou, 
vol. xiii. p. 290, pi. xxviii. fig. 6, pi. xxix. fig. 10. 

1874. Pcecilodus limbatus, II. Trautschold, tom. cit. p. 290, pi. xxviii. 

fig. 7. 

Type. Detached tooth. 
A comparatively small species, the maximum transverse measure¬ 

ment of the supposed lower posterior dental plate being about 0*016. 

Transverse ridges and furrows of the dental crown few, large, 

rounded. Posterior “ lower ” dental plate (“ Poeciloclus limbatus ) 

slightly elongated antero-posteriorly, the prominent elevation ex¬ 

tending from the outer to the inner margin very broad, gently 

rounded, immediately adjoining the antero-lateral margin. Anterior 

“ lower ’’ dental plate (“ Poeciloclus concha ”) rapidly widening 

inwardly. 
Form. Sf Loc. Carboniferous Limestone: Government of Moscow, 

Russia. 

P. 5115. Three anterior dental plates ; Mjatschkowa. 
Purchased, 1886. 



l<rV, ^je£/yr*C^i^ C^<r^(^r^U., cTf*^ ^*c*f. /fad. 

v;/■ 4-'*}, M- ^'fy- ^ • 

• Z’$fyL&A 

*yy? . 

<?b^s£+-s£ '^1/ Cny\y\JL^v^ t 

\7*ttAsv*s\, /^Kj>^ 

'IcP^^-^^^Z^C^C-'^’ / 'y/^' ^JtfzrdAAf <5*/^ * 

/^42 ^J^C^/udU*'*^tZ*-ovOrm^ ^9 /-Z<>*^^K>^ , ‘^-'f-(i-S./ ^Jl * ^ ^ ^ ■*2'( j[‘ ^ t ^ 



\ -z^rf. Xvi. fi. Za'*', XX/V. ^,. f-J. 
#'3. &e&r/*^ f. ^P /^U^. K 

&W^. ^rr/. ^xA+TK'?y>/, XXX/X, ^ /V' ^y ?<f 

'fy- “^' 

*S*sO-*Xj z^^K. 

fey. vrP- x,r,./. z?i /t./.fr,/y. 

^7' (TC« ^77 ^-'.*9C-*», / — —  —^sr—^ -—     ■■'     X / s ^ 1 

P'yy. sksts^. ‘V'crf. //>* / Zl^G £/. Vf/f. y?„ -J? 

i/t(. I z. fey //> \ fe^ a 

/^fefe.^tfe^^y ,^/jT fybur&AAy '%L *^v~>' (fo, fe^l/L 

yb*y. i?cL'. -vy> X\Xfy ^ XX/'X, FV/ 

^03. e&e£yy<^< j>y>^y/A. y /p /2x~ic $L**, 

£r*y*. y^y -v-r/. xax/x, ^/^y , /V** ^4^,, ^ < 

x^xy, ^rr 

. <F?d?. yPr~*su^, 

”>r/ X'x/X ^ /. y^,. /<* /;?- Xy 

y*yL^t ci y y*r*c>yy^_ >~r^u^/ 



COCHLIODONTIDiE. 199 

Deltodus occidentalis (Leidy). 

1857. Cochliodus occidentalis, J. Leidy, Trans. Amer. Phil. Soc. [2] 

yoI. xi. p. 88, pi. v. figs. 3-16. 

1866.. Deltodus stellatus, Newberry & Worthen, Pal. Illinois, vol. ii. 

p. 97, pi. ix. figs. 2, 3. 

1883. Deltodus occidentalis P, St. John & Worthen, op. cit. vol. vii. 
p. 150, pi. ix. figs. 9, 10. 

Type. Detached dental plates. 

Transverse coronal folds, when present, broad and faintly marked, 

but generally absent. “ Lower ” posterior dental plate obliquely 

twisted, gently arched, with the outer apex closely inrolled; 

anterior coronal elevation extending from the outer to the inner 

margin broad, unequally divided by a faint angulation along its 

highest part. 

St. John and Worthen describe the supposed lower median dental 

plate and the upper posterior dental plate of this species. 

Form, df Loc. St. Louis, Warsaw, and Keokuk Limestones (Lower 

Carboniferous): Illinois, U.S.A. 

P. 2453. Two abraded examples; Keokuk Limestone, Warsaw, 

Illinois. Enniskillen Coll. 

Deltodus spatulatus* Newberry & Worthen. 

1866. Deltodus spatulatus, Newberry & Worthen, Pal. Illinois, vol. ii. 

p. 100, pi. ix. fig. 7. 
1879. Deltodus spatulatus, J. S. Newberry, Ann. Rep. Geol. Surv. 

Indiana, 1876-78, p. 346. 

Type. (?) u Upper ” dental plates. 

Supposed upper dental plate obliquely spatulate in outline, the 

broader end having rounded angles; anterior long coronal promi¬ 

nence gently angulated; unabraded coronal surface with only faint 

transverse parallel furrows. 
Form. Log. Burlington and Keokuk Limestones (Lower Car¬ 

boniferous) : Illinois and Indiana, U.S.A. 

P. 2452. Two imperfect specimens; Burlington Limestone, Quincy, 

Tllinois, Enniskillen Coll. 

The following species have also been founded upon detached 

teeth, but there are no examples in the Collection :— 

Deltodus alatus, Newberry & Worthen, Pal. Illinois, vol. iv. 

(1870), p. 368, pi. ii. fig. 6.—Keokuk Limestone; Illinois. 

Deltodus aliformis, J. W. Davis, Trans. Roy. Dublin Soc. [2] 

vol. i. (1883), p. 431, pi. liii. fig. 12: Poecilodus aliformis, 
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F. M‘Coy, Ann. Mag. Nat. Hist. [2] vol. ii. (1848), p. 129 ; 

and Brit. Palseoz. Foss. 1855, p. 638, pi. 3 g. fig. 10.—Upper 

Carboniferous Limestone; Derbyshire. 

Deltoclus angustus, Newberry & Worthen, op. cit. vol. iv. p. 368, 

pi. iii. fig. 7 : Deltodopsis angustus, St. John & Worthen, 

Pal. Illinois, vol. vii. pp. 160, 163, pi. xi. figs. 7-10.— 

Chester Limestone ; Illinois. 

Deltoclus cinctulus, St. John & Worthen, Pal. Illinois, vol. vii. 

(1883), p. 146, pi. ix. figs. 6, 7.—Warsaw Limestone; 

Missouri and Illinois. 

Deltoclus cinctus, J. S. Newberry, Ann. Hep. Geol. Surv. Indiana, 

1876-78 (1879), p. 344.—St. Louis Limestone; Indiana. 

Deltoclus cingulatus, Newberry & Worthen, op. cit. vol. ii. p. 99, 

pi. ix. fig. 6.—Chester Limestone ; Illinois.*’’ 

Deltoclus circinans i Poeciloclus circinans, H. Trautschold, Mem. Soe. 

Imp. Nat. Moscou, vol. xiv. (1879), p. 52, pi. vii. fig. 1.— 

Carboniferous Limestone ; Government of Moscow. 

(?) Deltoclus contortus : Tamiodus contortus, St. John & Worthen (ex 

L. G. de Koninck, MS.), op. cit. vol. vii. (1883), p. 76.— 

Lower Carboniferous Limestone ; Vise, Belgium. 

(?) Deltoclus fascicitus, Newberry & Worthen, op. cit. vol. iv. (1870), 

p. 366, pi. iii. fig. 17 : Tcenioclus fa[s]ciatus?, St. John & 

Worthen, op. cit. vol. vii. (1883), p. 76, pi. xiii. fig. 9.— 

Keokuk Limestone ; Illinois. 

Deltoclus grandis: Poeciloclus grandis, H. Trautschold, loc. cit. 

vol. xiv. (1879), p. 51, pi. vi. fig. 13.—Carboniferous 

Limestone; Government of Moscow. ? ~ <?-*-. 

Deltoclus incrassatus, H. Trautschold, loc. cit. vol. xiv. p. 54, 

pi. vii. fig. 5.—Carboniferous Limestone ; Government of 

Moscow. 

Deltoclus intermeclius, St. John & Worthen, op. cit. vol. vii. p. 153, 

1)1. ix. figs. 14, 15.—St. Louis Limestone ; Iowa, Illinois. 

(?) Deltoclus laminaris, II. Trautschold, loc. cit. vol. xiv. (1879), 

pi. vii. fig. 6 : Cochliodus laminaris, H. Trautschold, loc. 

cit. vol. xiii. (1874), p. 291.—Carboniferous Limestone ; 

Government of Moscow. 

Deltoclus Icitior, St. John & Worthen, op. cit. vol. vii. p. 145, pl.ix. 

figs. 11, 12.—Keokuk Limestone; Illinois and Iowa. 

Deltoclus littoni, Newberry & Worthen, op. cit. vol. iv. p. 367, 

pi. iv. fig. 8; and St. John & Worthen, op. cit. vol. vii._ 

p. 149.—Lower Carboniferous ; Missouri. /V? //J 

Deltodus mercurei, J. S. Newberry, in Hep. Expl. Exped. from Santa 

Fe, New Mexico, to Colorado, 1876, p. 137, pi. iii. fig. 1; 
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also St. John & Worthen, op. cit. vol. vii. pi. x. fig. 2.— ^ 

Coal Measures ; Santa Fe, New Mexico. 

Deltodus obliquus: Tanicdus obhquus, St. John & W oithen, op. cit. 

yoI. vii. p. 78, pi. xiii. fig. 10.—Chester Limestone; Illinois. 

Deltodus ornatus: Poecilodus ornatus, Newberry & Worthen, op. 

cit. yol. ii. (1866), p. 95, pi. viii. fig. 14.—Keokuk Lime¬ 

stone ; Illinois. 

Deltodus parvus, St. John & Worthen, op. cit. vol. vii. p. 151, 

pi. ix. figs. 1-5.—St. Louis Limestone : Iowa, Illinois, 

and Missouri. 

Deltodus powellii, St. John & Worthen, op. cit. vol. vii. p. lol, 

pi. x. fig. 1.—Carboniferous Limestone (? Coal Measures); 

Utah. = 

Deltodus propinquus, St. John & W orthen, op. cit. vol. vii. p. 156, 

pi. x. figs. 3, 4.—Coal Measures ; Illinois. 

Deltodus rossicus: Poecilodus rossicus, A. von Keyserling, Reise in 

das Petschoraland (1846), p. 292, pi. xxi. fig. 6.—Car¬ 

boniferous ; Kabosha. 

Deltodus sandalinus, L. G. de Koninck, Faune Calc. Carhf. Belg. 

pt. i. (1878), p. 63, pi. v. fig. 8.—Upper Carboniferous 

Limestone; Vise, Belgium. 

(?) Deltodus triangularis, H. Trautschold, loc. cit. vol. xiv, pi. vii. 

fig. 7 : Cocldiodus triangularis, H. Trautschold, loc. cit. 

vol. xiii. (1874), p. 292.—Carboniferous Limestone: 

Government of Moscow. 

Deltodus trilobus, St. John & Worthen, op. cit. vol. vii. p. 148, 

pi. ix. fig. 8.—Warsaw Limestone; Illinois. 

Deltodus undulatus, Newberry & Worthen, op. cit. vol. ii. p. 98, 

pi. ix. fig. 5.—Keokuk Limestone; Iowa1. 

The so-called Helodus(l) curvatus, L. G. de Koninck (Faune Calc. 

Carhf. Belg. pt. i. 1878, p. 40, pi. iv. fig. 15), from the Carbon¬ 

iferous Limestone of Belgium, is probably referable to Deltodus. 

Genus P^GiLOBUS, M‘Coy (emend. A. S. W.). 

[Brit. Paheoz. Foss. 1855, p. 638, in part.] 

Two posterior series of teeth in each jaw represented by a single 

much inrolled plate, generally antero-posteriorly elongated ; coronal 

surface marked by more or less distinct transverse lidges and fui- 

rows. Two prominent broadening ridges extend from the outer 

margin to the inner, the posterior of these being much the largest. 

1 Possibly to this species may be referred a fragmentary fossil from Warsaw, 

Illinois (P. 2455, Enniskillen Coll.). 
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There is yet no evidence of any fusion of the teeth in advance 

of the great posterior plate ; and the narrow specimen described by 

J. IV. Davis 1 as the “ anterior tooth ” of Poecilodus jonesii is the 

foremost of the two dental plates of Deltoclus sidAcevis, being thus 

homologous with the anterior ridge upon the single dental plate of 

Poecilodus. 
As remarked below (p. 212), St. John and IVorthen regard the 

dental plates, assigned in England to the lower jaw of Delto- 

ptijchius, as truly the lower dental plates of Poecilodus. It seems, 

however, much more probable that the dentition of each jaw of 

Poecilodus was transversely ribbed, and this provisional interpreta¬ 

tion is here adopted. Of each of the well-marked British and Irish 

species there are two forms of dental plates—one with the ridges from 

the outer to the inner margin rounded, the other with these ridges 

angulated. The former most probably pertain to the one jaw, the 

latter to the opposite. 

Poecilodus jonesii (M‘Coy). 

1843. Poecilodus jonesii, P. obliquus, and P. transversus, L. Agassiz, 

Poiss. Foss. vol. iii. p. 174 (names only). 
1843. Poecilodus jonesii, J. E. Portlock, Rep. Geol. Londonderry, 

p. 468, pi. xiv. a. fig. 6 (name and fig. only). 
1843. Poecilodus transversus, J. E. Portlock, op. cit. p. 468, pi. xiv. a. 

fig. 7 (name and fig. only). 
1865. Poecilodus jonesii, F. M'Coy, Brit. Pakeoz. Foss. p. 639. 
1855. Poecilodus obliquus, F. M‘Coy, op. cit. p. 640, pi. 3i. fig. 5. 

1883. Poecilodus jonesii, J. W. Davis, Trans. Hoy. Dublin Soc. [2] vol i. 

p. 442, pi. liii. figs. 20, 21, 23 (non fig. 22). 
1883. Poecilodus obliquus, J. W. Davis, tom. cit. p. 443, pi. liii. fig. 24. 
1883. Poecilodus corrugatus, J. IV. Davis, tom. cit. p. 444, pi. liii. 

fig. 25. 
1884. Poecilodus corrugatus, J. W. Davis, Quart. Journ. Geol. Soc. 

vol. xl. p. 625, pi. xxvii. fig. 21. 
1886. Poecilodus jonesii, J. W. Davis, Geol. Mag. [3] vol. iii. p. 152. 

Type. Detached dental plates. 

Dental plate much elongated antero-posteriorly; coronal cor¬ 

rugations numerous, continuous, and prominent in unworn speci¬ 

mens ; diverging ridges comparatively low ; inner margin slightly 

sinuous. 
Form, df Loc. Lower Carboniferous Limestone: Armagh, Ire¬ 

land ; Ayrshire, Scotland. Upper Carboniferous Limestone: Nor¬ 

thumberland, Yorkshire, and Derbyshire. 

1 Trans. Roy. Dublin Soc. [2] vol. i. (1883), p. 442, pi. liii. fig- 22. 
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(i.) Rounded variety. (? upper jaw). 

P. 2457-8, P. 2450. Three dental plates, described and figured by 

J. W. Davis, Joe. cit. 1883, as P. jonesii : Armagh. 

Enniskillen Coll. 

P. 2458. Thirty similar plates ; Armagh. Enniskillen Coll. 

P. 1412. Ten examples ; Armagh. Egerton Coll. 

P. 2458 a. Impression of a dental plate, of which only the anterior 

part is preserved; Armagh. This is the type specimen of 

P. transversus. Agassiz MS., and bears the following 

labels.—“ This specimen convinces me that Mons. Agassiz’s 

species Poecilodus transversus is a bad one. I consider it 

to he a divided tooth of Poecilodus Jonesii. [Signed] 

Enniskillen, Florence Court, Eeb. 4th, 1858.v—u I was 

certainly mistaken in distinguishing a Poecilodus trans¬ 

versus as distinct from P. Jonesii. [Signed] Agass.” 

Enniskillen Coll. 

28738. Seven dental plates; Armagh. Purchased, 1853. 

26039, 28741. Six fragments of dental plates similar to those from 

Yorkshire described as P. corrugatus, Davis ; Armagh. 

Purchased, 1851, 1853. 

48038. Typical dental plate: Beith, Ayrshire. 

Presented by Robert Craig, Escp, 1874. 

P. 4902. Two fragments; Yoredale liocks, Wensleydale, Yorkshire. 

Horne Coll. 

49815. Similar fragment; Bichmond, Yorkshire. Purchased, 1878. 

48819. Imperfect dental plate ; Derbyshire. Gilbertson Coll. 

P. 5356. Seven fragments of dental plates, one figured (PI. I. fig. 25); 

Tickuall, near Melbourne, S. Derbyshire. Wilson Coll. 

P. 5355 a. Small imperfect example ; Ticknall. Wilson Coll. 

(ii.) Angulated variety (? lower jaw). 

P. 2461. Dental plate described and figured by J. W. Davis, loc. cit. 

1883, as P. obliquus ; Armagh. Enniskillen Coll. 

P. 2462. Thirty dental plates, some much abraded; Armagh. 

Enniskillen Coll. 
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P, 1413. Seven imperfect examples ; Armagh. Eger ton Coll. 

46818. Small specimen ; Derbyshire. Gilbertson Coll. 

P. 5355. Ten fragmentary small dental plates ; Ticknall, S. Derby¬ 

shire. The two most nearly perfect specimens are shown 

of the natural size in PI. I. figs. 23, 24. Wilson Coll. 

PoeeilodtJts gibbosns, Davis. 

1883. Poecilodus gibbosus, J. W. Davis, Trans. Roy. Dublin Soc. [2] 

vol. i. p. 445, pi. liii. fig. 27. 

Type. Detached dental plate ; British Museum. 

Maximum antero-posterior diameter of the dental plate not much 

greater than its breadth; coronal corrugations numerous, continuous. 

Anterior diverging ridge small, the posterior very prominent, though 

not affecting the extreme postero-lateral margin; inner margin 

deeply sinuous. 

Form. Sf Loc. Lower Carboniferous Limestone : Armagh and 

Sligo, Ireland. 

(i.) Founded variety (? upper jaw). 

P. 2483-4. Type specimen, and two similar dental plates; Armagh. 

Enniskillen Coll. 

P. 2404 a. A smaller dental plate, probably of this species ; Armagh. 

Enniskillen Coll. 

(ii.) Angulated variety (? lower jaw). 

P. 2405. Nearly complete tooth, shown, of the natural size, in 

PI. YI. fig. 23 ; Caljnoney, Sligo. Enniskillen Coll. 

An undetermined species, possibly of Poecilodus, is indicated by the 

following tooth, which exhibits no ridges extending from the outer 

to the inner border :— 

42231. Tooth measuring 0013 by 0-007, the transverse rugae few 

and irregular : Carboniferous Limestone : Oreton, Shrop¬ 

shire. Baugh Coll. 

The following species have also been founded upon detached 

teeth, hut there are no examples in the Collection:— 

Poecilodus carbonarius, St. John & Worthen, Pal. Illinois, vol. vii. 

(1883), p. 139, pi. viii. figs. 20. 21.—Upper Coal Meas¬ 

ures; Illinois and Kansas, XJ.S.A. 
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Poecilodus cestriensis, St. John & Worthen, tom. cit. p. 135, 

pi. viii. figs. 15-17.—Chester Limestone ; Illinois. 

(?) Poecilodus paradoxus, W. Waagen, Pal. Ind. ser, 13, pt. i. 

(1879), p. 12, pi. i. fig. 1.—Productus Limestone; Salt 

Eange, India. 

Poecilodus rugosus, Newberry & Worthen, Pal. Illinois, vol. ii. 

(1866), p.94, pi. viii. fig. 13.—Keokuk Limestone; Illinois. 

Poecilodus sancti-luclovici, St. John & Worthen, tom. cit. p. 132, 

pi. viii. figs. 11, 12 (?figs. 8-10).—St. Louis Limestone; 

Missouri, Illinois, and Iowa. 

Poecilodus varsouviensis, St. John & AYorthen, tom. cit. p. 131, 

pi. viii. figs. 13, 14.—Warsaw Limestone ; Illinois. 

The so-called P. springeri (St. John & Worthen, tom. cit. p. 138, 

pi. viii. fig. 19), from the Lower Carboniferous Limestone of Santa 

Fe, New Mexico, and P. vortkeni (St. John, tom. cit. p. 136, pi. viii. 

fig. 18), from the Chester Limestone of Illinois, are founded upon 

teeth which would, in Europe, be regarded as referable to Delto- 

ptychius. 

The tooth from the Belgian Carboniferous Limestone named 

Poecilodus(?) elegans by L. G. de Koninck (Faune Calc. Carhf. 

Belg. pt. i. p. 59, pi. vi. fig. 17) is generically indeterminable. 

The Kussian Carboniferous teeth named P. lingulatus and P. sul- 

catus by H. Bomanowsky (Bull. Soc. Imp. Nat. Moscou, 1864, 

pt. ii. p. 164, pi. iv. figs. 28, 29) are extremely doubtful frag¬ 

ments, and may even pertain to Janassa. The same remark applies 

to P. convolutus, Newberry & Worthen (Pal. Illinois, vol. iv. 1870, 

p. 366, pi. ii. fig. 9), from the Keokuk Limestone of Illinois. 

Genus COCHLIOBUS, Agassiz. 

[Poiss. Foss. vol. iii. 1838, p. 113.] 

Two posterior series of teeth in the “ lower ” jaw represented by 

two separate dental plates, having the outer border much inrolled. 

Posterior dental plate elongated antero-posteriorly; postero-lateral 

and antero-lateral borders rapidly converging outwards, the second 

almost at right angles to the long axis of the supporting cartilage ; 

coronal contour raised by a median rounded ridge, extending from 

the outer to the inner border. Anterior dental plate very narrow, the 

hinder portion of the crown raised into a high, obtusely-angulated 

ridge, extending from the outer to the inner border. Coronal surface 

without transverse corrugations. Symphysial teeth small and feebly 

prehensile. 
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Owen 1 has stated that there is evidence of a third smaller dental 

plate in advance of those just described; hut the original specimen 

supposed to prove this circumstance merely shows the remains of 

bases of teeth in the position indicated, and more recent discoveries 

render it probable that there was no such triangular plate, but 

rather a series of small Heloclus-like teeth. 

Cochliodus contortus, Agassiz. 

1838. Cochliodus contortus, L. Agassiz, Poiss. Foss. vol. iii. p. 115, 

pi. xix. fig. 14 (non pi. xiv. figs. 16-33). 

1840. Cochliodus contortus, It. Owen, Odontography, vol. i. p. 62, 

vol. ii. p. 10, pi. xxii. fig. 1. 
1855. Cochliodus contortus, F. M‘Coy, Brit. Paheoz. Foss. p. 622. 

1856. Cochliodus contortus, F. Boemer, in Bronn’s Leth. geogn. vol. i. 

p. 703, pi. ix. o. fig. 4. 
1867. Cochliodus contortus, B. Owen, Geol. Mag. vol. iv. p. 59, pi. iii. 

figs. 1, 3, 4,5. 
1867. Tomodus convexus, B. Owen, tom. cit. p. 62, pi. iv. figs. 2-5. 

1878. Cochliodus contortus, L. Ct. de Koninck, Faune Calc. Carbf. Belg. 

pt. i. p. 57, pi. vi. fig. 14. 
1883. Cochliodus contortus, J. W. Davis, Trans. Boy. Dublin Soc. [2] 

vol. i. p. 421, pi. Iii. figs. 1-6. 

Type. Dental plates in natural position upon the jaw; British 

Museum. 

The type species. Dental plates very variable in form, the pro¬ 

portions of the antero-lateral and postero-lateral areas of the 

posterior plate on each side of the ridge especially inconstant. 

Large ridge gently rounded, oblique, attaining the inner margin, 

where it is broadest; coronal surface smooth. 

Bone of the dental plates from Bristol assigned by Agassiz (tom. 

cit. pi. xiv. figs. 16-33) to this species can be correctly retained in 

this position. The specimens described by Owen were from 

Armagh, not from Bristol, as stated. Some Bussian teeth, also 

ascribed to Cochliodus contortus by Bomanowsky (Bull. Soc. Imp. 

Bat. Moscou, 1864, pt. ii. p. 159, pi. iii. figs. 7-10), are very 

questionably determined. 

Form. § Loc. Lower Carboniferous Limestone : Armagh, Ire¬ 

land ; Belgium. Upper Carboniferous Limestone : Yorkshire, 

England; Belgium. 

1 Geol. Mag. vol. iv. 1867, p. 60. 
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Cochliodus latus, Leidy. 

1857. Cochliodus lotus, J. Leidy, Trans. Amer. Phil. Soc. [2] vol. xi. 

p. 88, pi. v. fig. 17. 
I860. Helodus (Cochliodus) nobilzs, Newberry & Worthen, Pal. 

Illinois, vol. ii. p. 89, pi. vii. figs. 1-4, pi. viii. fig. 1. 

1886. Chitonodus latus, St. John & Worthen, Pal. Illinois, vol. vii. 

p. 112. 

Type. Portion of “ lower ” dental plate. 

A comparatively large species, the posterior “ lower ” dental plate 

having an antero-posterior measurement of 0’075. The large ridge 

of the posterior ‘‘lower ” plate relatively narrow, with a tendency 

towards angulation, and not quite attaining the inner margin ; 

coronal surface slightly wrinkled at right angles to the inner mar¬ 

gin. Anterior “ lower ” dental plate with low ridge and feeble 

plications. Opposing dental plate equal in antero-posterior extent 

to the two teeth just described, and having the characters of the so- 

called Streblodus. 

In the fine specimen described by Newberry and Worthen, loc. 

cit., there are several scattered series of iA?oc?ws-shaped teeth in 

association with the large teeth. 

Form. Sf Loc. Keokuk Limestone (Lower Carboniferous): Illinois, 

TJ.S.A. 

P.2430. An almost perfect posterior “lower tooth ; Warsaw. 

Illinois. Enniskillen Coll. 

The following species have also been founded upon detached 

teeth, but there are no examples in the Collection :— 

Cochliodus costatus, Newberry & Worthen, Pal. Illinois, vol. iv. 

(1870), p. 364, pi. iii. figs. 10, 12.—Burlington Lime¬ 

stone ; Iowa. 

Cochliodus leidyi, St. John & Worthen, op. cit. vol. vii. (1883), 

p. 127, pi. vii. figs. 11-16.—Chester Limestone; Illinois. 

[In this species are also included Streblodus-like teeth 

and anterior Helodont teeth.] 

Cochliodus tenuis, L. G. de Koninck, Paune Calc. Carbf. Belg. 

pt. i. (1878), p. 58, pi. vi. fig. 15.—Lower Carboniferous 

Limestone; Soignies, Tournai. 

Cochliodus van hornii, St. John & Worthen, op. cit. vol. vii. p. 120, 

pi. vii. figs. 1-10.—St. Louis Limestone; Illinois, Missouri, 

and Iowa. [Streblodus-like teeth are hypothetically 

assigned to the upper jaw, and Helodus-like teeth to the 

more anterior region.] 
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Genus STREBLODUS, Agassiz. 

[Morris & Eoberts (ex Agassiz, MS.), Quart. Journ. Geol. Soc. 

vol. xviii. 1862, p. 1011 2.] 

Posterior dental plate much inrolled; antero-lateral border cross¬ 

ing the supporting cartilage at right angles, thus giving the plate 

a truncated appearance in front; postero-lateral border inclined 

inwards and backwards, and forming an acute angle with the 

inner margin. Hinder portion of the coronal surface tumid, and 

separated more or less abruptly from the less elevated front portion; 

the latter area often marked by small ridges and grooves proceeding 

directly from the outer to the inner border. 

The dental plate just described is evidently homologous with the 

single posterior plate of Poeciloclus and Deltoptychins, and with the 

two separate posterior plates of Cochliodus. In at least two species 

(S. oblong us, and the so-called upper dental plate of Deltopty chius 

wachsmuthi) the separate series of small teeth immediately in 

advance of this large tooth is known. 

By St. John and Worthen the dental plates referred to Streblodus 

are considered to pertain in reality to the genera Cocliliodus, Delto- 

ptychius, and Chitonodus. In one case, indeed, plates of this charac¬ 

ter have been found in natural association with an undoubted jaw 

of Cochliodus 2; but there is yet no proof of their connection with 

the two last-named genera, and it thus seems advisable to retain 

Streblodus provisionally independent, awaiting further evidence of 

the true relationships of the dental fragments on which it has been 

founded. 

Streblodus oblongus (Portlock). 

1843. Cochliodus oblongus, L. Agassiz, Poiss. Foss. vol. iii. p. 174 (name 
only). 

1843. Cochliodus oblongus, J. E. Portlock, Eep. Geol. Londonderry, 
p. 466, pi. xiv. a. figs. 5, 10. 

1855. Cochliodus oblongus, F. M'Coy, British Palteoz. Foss. p. 623, 
pi. 3 h. fig. 19, pi. 3 i. fig. 28. 

1862. Streblodus oblongus, Morris & Eoberts, Quart. Journ. Geol. Soc. 
vol. xviii. p. 101 (name only). 

1 The name only is here mentioned and applied to the species previously 

figured and described by Portlock and M'Coy under the name of Cochliodus 

oblongus. The type species being thus already well-defined in 1862, the generic 

name may be regarded as dating from that year. 

2 Cochliodus latus, Leidy, supra, p. 208. 

P 



210 SULACHII, 

1867. Streblodus oblomjus, R. Owen, Geol. Mag. vol. iv. p. 62, pi. iii. 

fig. 3. 
1883. Streblodus oblomjus. J. W. Davis, Trans. Roy. Dublin Soc. [2] 

vol. i. p. 424, pi. liii. tigs. 1-4. 

Type. Detached dental plate. 

Dental plate much elongated antero-posteriorly ; hinder tumid 

portion sharply separated by an abrupt elevation from the anterior 

portion, with which it is equal in extent; anterior portion crossed 

by one broad low ridge, and occasional faintly-marked grooves 

nearly parallel to the antero-lateral margin. 

This is supposed to be the upper dental plate of Cochliodus con- 

tortus by St. John and Worthen1. 

Form. Sf Log. Lower Carboniferous Limestone: Armagh, Ireland. 

P. 2417. Portions of two associated dental plates described and 

figured by Owen, loc. cit., and by J. AY. Davis, tom. cit. 

p. 425, pi. liii. fig. 4. Enniskillen Coll. 

P. 2414. Incomplete dentition, described and figured, and referred 

to the lower jaw by J. AY. Davis, tom. cit. p. 424, pi. liii. 

fig. 1. The two rami are evidently crushed together, and 

in advance of the large posterior dental plate on each side 

are indications of the bases of two small series of teeth. 

Of the first series on the “ left” side, one of these small 

teeth is preserved in position, exhibiting the characters of 

the so-called genus Lophodus or Helodus. 
Enniskillen Coll. 

P. 2415-6. Two posterior dental plates, one exhibiting tho inrol- 

ment of the outer border ; figured by J. W. Davis, tom. 

cit. pi. liii. figs. 2, 3. Enniskillen Coll. 

P. 2418. Thirty similar specimens. Enniskillen Coll. 

P. 1400. Twelve specimens, mostly small. Egerton Coll. 

28727, 28917, 38502, P. 260. Seventeen specimens. Purchased. 

Streblodus colei* Davis. 

1862. Streblodus colei, Morris & Roberts (ex Agassiz, MS.), Quart. 

Journ. Geol. Soc. vol. xviii. p. 101 (name only). . 
1883. Streblodus colei, J. AY. Davis, Trans. Roy. Dublin Soc. [2] vol. i. 

p. 426, pi. liii. figs. 5, 6. 

Type. Detached posterior dental plates ; British Museum. 

1 Pal. Illinois, vol. vii. (1883), p. 92. 
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Dental plate extremely elongated antero-posteriorly ; hinder tumid 
portion passing gradually into the anterior flattened portion; the 
latter portion longer than the former, and crossed by a small, faint, 
very oblique ridge. 

This is supposed to be the upper dental plate of Deltopty chius 
acutus by St. John and ATorthen l. 

Form. § Log. Lower Carboniferous Limestone : Armagh, Ireland. 

P. 2419-20. Type specimens. Enniskillen Coll. 

P. 2421. Thirty similar dental plates, the largest having an antero¬ 
posterior measurement of 0-053. Enniskillen Coll. 

P. 1401. Pour similar specimens. Egerton Coll. 

28729. Two imperfect dental plates. Purchased, 1853. 

A small variety, not distinctly separable from Streblodus colei upon 
present evidence, appears to be indicated by the following speci¬ 
mens :— 

P. 4905. Two dental plates, one figured, of the natural size, in 
PI. A I. fig. 25 ; Yoredale Locks (Upper Carboniferous 
Limestone), AUensleydale, Yorkshire. Horne Coll. 

P. 5349. Pour portions of dental plates, somewhat larger; Upper 
Carboniferous Limestone, Ticknall, near Alelbourne, S. 
Derbyshire. Wilson Coll. 

Streblodus egertoni, Davis. 

1862. Streblodus egertoni, Morris & Roberts, Quart. Journ. Geol. Soc. 
vol. xviii. p. 101 (name only). 

1883. Streblodusegertoni, J. AAA Davis, Trans. Roy. Dublin Soc. [2] vol. i. 
p. 426, pi. liii. figs. 7, 8. 

Type. Detached dental plates ; Eritish Museum. 
A comparatively small species, the antero-posterior measurement 

of the largest known dental plate being 0*014. Hinder tumid por¬ 
tion of plate sharply separated by an abrupt elevation from the 
anterior portion, and about equal to it in extent; anterior portion 
flattened, only crossed by one small angulated ridge, near to and 
parallel with the antero-lateral margin. 

Foi on. Loc. Lower Carboniferous Limestone: Bristol. 

P. 2422-3. Type specimens. Enniskillen Coll. 

20575. Similar dental plate. Purchased, 1845. 

p 2 
1 Pal. llinois, vol. vii. p. 92. 
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By St. John and Worthen (Pal. Illinois, vol. vii. 1883), dental 

plates of the form of Streblodus are hypothetically assigned to Delto- 

ptychius expcinsus, D. primus, D. wacJismuthi, and D. varsouviensis, 

and to various species of Cocliliodus. Vaticinodus, Stenopterodus, and 

Chitonodus. Another dental plate forms the type of Cocliliodus 

obliquus, St. John and Worthen (tom. cit. p. 126, pi. vii. fig. 17) 

from the St. Louis Limestone of Missouri. 

Genus DELTOPTlfCHXUS, Agassiz. 

[Morris & Roberts (ex Agassiz, MS.), Quart. Journ. Geol. Soc. 

vol. xviii. 1862, p. 100 h] 

Two posterior series of teeth in each jaw represented by a single 

triangular dental plate, with the coronal surface destitute of trans¬ 

verse ridges and furrows; postero-lateral border much longer than 

the antero-lateral, and this about equal in length to the inner mar¬ 

gin. A large broadening ridge extends from the outer apex to the 

inner margin; while the postero-lateral border is somewhat raised, 

and the antero-lateral abruptly ridged, thus giving the plate a 

twisted appearance. 

The dental plates of one jaw (presumably the lower) are much 

more inrolled than those of the opposing jaw. They are evidently 

the homologues of the posterior pair of large plates in Deltoclus and 

Cocliliodus; and appearances are suggestive of there having been no 

fusion of the teeth immediately in front into a second smaller plate. 

By St. John and Worthen1 2 the dental plates here assigned to 

the lower jaw of Deltoptycliius are considered as referable to Poecil- 

oclus, while the ee upper” plates are regarded as truly pertaining to 

the lower jaw of the genus under consideration. The true upper 

dental plates of Deltoptycliius are identified by the same authors 

with species of Streblodus. We prefer, however, to adopt the inter¬ 

pretation of M‘Coy3 as amended by Davis4. 

Beltoptychius acutus, M‘Coy. 

1843. Cocliliodus acutus, L. Agassiz, Poiss. Foss. vol. iii. p. 174 (name 

only). 

1 The name only is here mentioned and applied to the species previously 

described and figured by M'Coy under the name of Cocliliodus acutus. The 

type species being thus already well-defined in 1862, the generic name may be 

regarded as dating from that year. 

2 Pal. Illinois, vol. vii. (1883), p. 92. 

3 Brit. Palaeoz. Foss, p, 621. 

1 Trans. Roy. Dublin Soc. [2] vol. i. p. 432. 
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1855. Cochliodus acutus, F. M‘Coy, Brit. Palaeoz. Foss. p. 621, pi. 3 i. 
fig. 24. 

1862. Deltoptychius acutus, Morris & Roberts, Quart. Joura. Geol. Soc. 
xol. xxiii. p. 100 (name only). 

186/. Cochliodus comp actus, R. Owen, Geol. Mag. yoI. iY. pi. iv. fig. 1. 
1883. Deltopty chius acutus, J. W. DaYis, Trans. Roy. Dublin Soc. [2] 

yoI. i. p. 433, pi. liii. figs. 13-17. 
1883. Deltodus expansus, J. W. DaYis, tom. cit. p. 431, pi. liii. figs. 9,10 

{non fig. 11). 
(?) 1884. Deltoptychius plicatns, J. W. Davis, Quart. Journ. Geol. 

Soc. yoI. xl. p. 628, pi. xxxi. figs. 13, 14. 
(?) 1886. Deltoptychius plicatns, J. W. Daxis, Geol. Mag. [3] yoI. iii. 

p. 152. 

Type. Detached dental plates : AYoodwardian Museum, Cam¬ 
bridge. 

“ Upper ’ dental plate expanded posteriorly towards the inner 

border; the large coronal ridge angulated ; lateral borders raised 

into sharp ridges. “Lower ' plate with the large median ridge 

angulated, sharply separated from the upturned postero-lateral area. 

Form. § Loc. Lower Carboniferous Limestone : Armagh, Ireland, 

and Ayrshire, Scotland. Upper Carboniferous Limestone : York¬ 
shire and Derbyshire. 

(i.) Slightly curved variety (? upper jaw). 

P. 2433-35. Three dental plates described and figured by J. W. 

Daxis, loc. cit. p. 433, pi. liii. figs. 15-17 : Armagh. 

Enniskillen Coll. 

P. 2448—9. Two specimens described and figured as referable to the 

upper jaw of Deltodus expansus, J. W. Daxis, loc. cit.; 

Armagh. Enniskillen Coll. 

P. 2436. Thirty specimens; Armagh. Enniskillen Coll. 

P. 1455. Four small abraded dental plates; Armagh. 

Egerton Coll. 

28725. Two similar plates ; Armagh. Purchased, 1853. 

46045. Imperfect dental plate probably of this species; Beith, Ayr¬ 

shire. Presented by R. Craig, Esq., 1874. 

(ii.) Inrolled variety (? lower jaw). 

P. 2431-2. Two dental plates desciibed and figured by J. "W. Daxis, 

loc. cit. p. 433, pi. liii. figs. 13, 14; Armagh. 

Enniskillen Coll. 

P. 2437. Twenty specimens; Armagh, Enniskillen Coll. 
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P. 1455 a. Six specimens, one associated with a tooth of Helodus 

didymus; Armagh. Egerton Coll. 

P. 4888. Two dental plates only differing from the foregoing in 

their smaller size; Yoredale Bocks, Wensleydale, York¬ 

shire. Horne Coll, 

P. 5352. One imperfect specimen and fragment; Ticknall, near 

Melbourne, South Derbyshire. Wilson Coll. 

Beltoptyclmis gibbernlns, Davis. 
K S « |7> 01 or* 

1838. Cochliodus contortus, L. Agassiz, Poiss. Foss. vol. iii. p. 115, 

pi. xiv. figs. 21, 29-33. 
1862. I)eltoptychius gibherulus, Morris & Roberts, Quart. Journ. Geol. 

Soc. vol. xviii. p. 100 (name only). 
1883. Deltoptychius gibherulus, J. W. Davis, Trans. Roy. Dublin Soc. 

[2] vol. i. p. 435, pi. liii. figs. 18, 19. 

Type. Detached dental plates ; British Museum. 

“ Upper” dental plate much expanded posteriorly towards the inner 

border • the large coronal ridge broad, rounded ; lateral borders not 

raised into ridges. “ Lower ” plate with the large median ridge 

gently rounded and relatively broad; antero-lateral border raised 

into a sharp ridge. 
Form, Loe. Lower Carboniferous Limestone : Wexford, Ireland; 

Gloucestershire, Somersetshire, and Shropshire, England. Upper 

Carboniferous Limestone : Derbyshire. 

(i.) Slightly curved variety upper jaw), shown by Agassiz, tom. cit. 

pi. xiv. figs. 29-31, and by Davis, tom. cit. pi. liii. fig. 19. 

P. 2439. Type-specimen; Bristol. Enniskillen Coll. 

P. 2440. Five dental plates; Bristol. Enniskillen Coll. 

P. 5225. One specimen ; Bristol. 
Presented by J. E. Lee, Esq., 1885. 

P. 1478, P. 1452. Three similar plates ; Bristol. Egerton Coll. 

20575 b, 41167. Six specimens ; Bristol. Purchased, 18ro, 1868. 

40331. Three small dental plates; Clevedon, Somersetshire. 
Purchased, 1867. 

42189. Small abraded specimen; Oreton, Shropshire. Baugh Coll. 

P. 1478 a. Two specimens ; Hook Point, Wexford. Egerton Coll. 

23712. Three small specimens ; Hook Point, Wexford. 
Purchased, 1849. 
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(ii.) Inrollecl variety (? lower jaw), shown by Agassiz, tom. cit. p]. xiv. 

figs. 32, 33, and by Davis, tom. cit. pi. liii. fig. 18. 

P. 2438. Type specimen : Bristol. Enniskillen Coll. 

P. 2440 a. Imperfect dental plate ; Bristol. Enniskillen Coll. 

20575 a. Imperfect dental plate; Bristol. Purchased, 1845. 

P. 1478 b. Two specimens ; Black Bock, Bristol. Egerton Coll. 

40329. Perfect, though abraded, specimen ; Clevedon, Somersetshire. 

Purchased, 1867. 

P. 1478 C. Similar specimen : Hook Point, Wexford. Egerton Coll. 

P. 5351. Imperfect specimen shown of the natural size in PI. I. 

fig. 21 ; Ticknall, near Melbourne, South Derbyshire. 

Wilson Coll. 

P. 5350. Two fragments of worn dental plates, probably of this 

species ; Ticknall. Wilson Coll. 

The following species have also been founded upon detached 

dental plates, but there are no examples in the Collection:— 

Deltoptychius eccpansus, St. John & Worthen, Pal. Illinois, vol. vii. 

(1883), p. 98, pi. v. figs. 9-11 (also figs. 12, 13, Streblo- 

tZws-plates).—St. Louis Limestone; Illinois, Iowa, Missouri. 

Deltopty chius niticlus, St. John & Worthen, tom. cit. p. 99, pi. v. 

fig. 16 : Cochliodus niticlus, J. Leidy, Trans, imer. Phil. 

Soc. [2] vol. xi. (1857), p. 87, pi. v. fig. 2.—Chester 

Limestone; Illinois. 

Deltopty chius primus, St. John & Worthen, tom. cit. p. 93, pi. v. 

fig. 6 (also figs. 7, 8, Strebloclus-plates).—Upper Burling¬ 

ton Limestone ; Iowa. 

Deltoptychius ivachsmuthi, St. John & Worthen, tom. cit. p. 93. 

pi. y. figs. 1, 2 (also figs. 3-5, Strebloclus-^lsites).—Keokuk 

Limestone ; Illinois, Iowa, and Missouri. 

Deltoptychius vcirsouviensis, St. John & Worthen, tom. cit. p. 96, 

pi. y. fig. II (also fig. 15, Strebloclus-plate).—Warsaw 

Limestone; Illinois. 

As already remarked (p. 205), dental plates of the form here re¬ 

garded as Deltoptychius are described by St. John and Worthen as 

Poecilodus vortheni and P. springeri. The Belgian tooth named 
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Strebloclus oblongus by L. G. de Koninck (Faune Calc. Carbf. Belg. 

pt. i. p. 55, pi. vi. fig. 22) also appears to be referable to Deltopty- 

cJiius. 

Genus DIPBAGOBBS Davis. 

[Quart. Journ. Geol. Soc. vol. xl. 1884, p« 632.] 

An uncertain genus founded upon a fragment of a dental plate 

resembling the original of PI. VI. fig. 27, apparently only differing 

from the supposed lower dental plates of D el topty chius in the re¬ 

markable extension of the antero-lateral border indicated by the 

plain line. 

Diplacodus tmlboides, Davis. 

1884. Diplacodus bulboides, J. W. Davis, loc. cit. p. 633, pi. xxvii. fig. 20. 

Type. Fragment of dental plate ; Horne Collection, York Museum. 

The single known species. 

Form. <$f Loc. Upper Carboniferous Limestone : Yorkshire. 

P. 4913. Dental plate shown of the natural size in PI. VI. fig. 27 : 

Yoredale Pocks, Wensleydale. The coronal surface of the 

antero-lateral extension, shown in outline, is covered by 

matrix, but appears to be certainly of the form indicated. 

Horne Coll. 

Genus CYRTONOBUS, Davis. 

[Quart. Journ. Geol. Soc. vol. xl. 1884, p. 630.] 

A doubtful and provisional genus founded upon triangular dental 

plates very suggestive of those of DeUgpty chius, but exhibiting a 

large rounded coronal prominence anterc-laterally, expanded into a 

wing postero-laterally ; the root also extending considerably beyond 

the crown outwardly. The type species is Cyrtonoclus gibbus, Davis 

(loc. cit. p. 631, pi. xxvii. figs. 1, 6), from the Yoredale Pocks of 

Wensley dale, Yorkshire; and it maybe noted that the published 

figures of the plates are so arranged that the antero-lateral mar¬ 

gin is directed upwards, and the postero-lateral downwards. 

Cyrtonodus liornei, sp. nov. 

Type. Detached dental plate ; British Museum. 

1 This name is preoccupied (Diplacodon, O. 0. Marsh, Amer. Journ. Sci. [3] 

vol. ix. 1875, p. 246), but being only provisional, it may be retained until further 
evidence of the nature of the teeth is discovered. 
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Dental plates differing from those of C. gibbus in the relatively 

less antero-posterior extension and the more rounded and prominent 

character of the coronal elevation. 

Form. Sf Loc. Upper Carboniferous Limestone : Yorkshire. 

P. 4908. Type specimen shown, of the natural size, in PI. VI. fig. 26; 

also a more imperfect dental plate : Yoredale Bocks,Wens- 

leydale. Horne Coll. 

49634. Uragment of dental plate ; Richmond. Purchased, 1878. 

According to the views of Agassiz, as interpreted by J. AY. Davis, 

the so-called genera Stenopterodus, Chitonodus, and Deltodopsis, 

proposed by St. John and Worthen (Pal. Illinois, vol. vii.), must be 

regarded as comprising miscellaneous dental plates of the various 
genera enumerated above. 

The dental plates of “ Stenopterodus” (tom. cit. p. 100) might 

well be assigned to Deltodus and “ Streblodus.” They are described 

under the names of S. elongatus (tom. cit. p. 106, pi. iy. figs. 1-3), 

from the Warsaw Limestone of Illinois ; S. planus (tom. cit. p. 102, 

pi. iv. figs. 9-14), from the Upper Burlington Limestone of Iowa 

and Illinois; and S. sp.? (tom. cit. p. 105, pi. iv. figs. 15, 16), from 

the Keokuk Limestone of Illinois. The type species of Sandalodus 

(S. parvidus, Newberry and Worthen) is also jfiaced here. 

The dental plates of “ Chitonodus ” (tom. cit. p. 109) seem to be 

assignable to Cochlioclus, Deltodus, Poeciloclus, and “ Streblodus,” 

and the genus is said (p. 112) to include Cochlioclus Icitus, Leidy, 

Poeciloclus rugosus, Newberry and Worthen, and P. orncitus, New¬ 

berry and Worthen. Pour other species are distinguished as fol¬ 

lows : C. antiquus (tom. cit. p. 116, pi. vi. fig. 2), from the Lower 

Burlington Limestone of Iowa; C. lircitus (tom. cit. p. 119, pi. vi. 

fig. 1), from the St. Louis Limestone of Illinois; C. springeri (tom. 

cit. p. 112, pi. vi. figs. 8-15), from the Upper Burlington Limestone 

of Iowa and Illinois; and C. tribulis (tom. cit. p. 117, pi. vii. 

figs. 18-21), from the Keokuk Limestone of Iowa and Illinois. 

Deltoclopsis (tom. cit. p. 158) is separated with hesitation from 

Deltodus, and also includes some deutal plates assignable to Sanda¬ 

lodus—e. g., the largfe “ upper v plate of S. morrisii. The following 

species are distinguished: D. ctffinis (tom. cit. p. 160, pi. xi. fig. 1), 

from the Warsaw Limestone of Illinois ; D. ? bialveatus (tom. cit. 

p. 169, pi. xi. fig. 15), from the Upper Burlington Limestone of 

Iowa; D. ? convexus (tom. cit. p. 169, pi. xi. figs. 17, 18), from the 

Upper Burlington Limestone of Iowa; D. ? convolutus (tom. cit. 

p. 165, pi. xi. figs. 11, 12), from the Upper Burlington Limestone 
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of Towa and Illinois ; D. ? exornatus (tom. cit. p. 168, pi. xi. fig. 14), 

from the Warsaw Limestone of Illinois; D. ? inflexus (tom. cit. 

p. 167, pi. xi. fig. 13), from the Iveokuk Limestone of Illinois ; D.? 

Jceohuk (tom. cit. p. 169, pi. xi. fig. 16), from the Keokuk Limestone 

of Illinois ; and D. sancti-ludovici (tom. cit. p. 161, pi. xi. figs. 2-6), 

from the St. Louis Limestone of Iowa, Illinois, and Missouri. Del- 

toclus cingustus, Newberry and Worthen, is also placed here. 

The genus Chalcodus, Zittel (Handb. Palgeont. vol. iii. pt. i. 1887, 

p. 72), from the German Kupferschiefer, though originally referred 

to the Cochliodontidce, does not appear to belong to this family ; 

and a brachiopod shell1 from the Upper Carboniferous of Lo-Ping, 

China, has also been placed here, under the name of Leptodus 

richthofeni, E. Kayser (Eichthofen’s Beitr. Palaont. China, 1883, 

p. 161, pi. xxi. figs. 9-11). 

Undetermined Anterior Teeth. 

The anterior teeth of the Cochliodontidge have been described 

under the provisional generic names of Helodus, Agassiz (Poiss. 

Loss. vol. iii. 1838, p. 104) ; Chomatodus, Agassiz (tom. cit. 

p. 107); Lophodus, Bomanowsky (Bull. Soc. Imp. -Nat. Moscou, 

vol. xxxvii. 1864, pt. ii. p. 160); and perhaps Venustodus, St. John 

and Worthen (Pal. Illinois, vol. vi. 1875, p. 344). Those named 

Helodus planus by Agassiz are known to be certainly referable to 

Psephodus mcignus; and most of the teeth from the Bristol Bone- 

bed, named Helodus Icevissimus, doubtless pertain to Psephodus 

Icevissimus. The other teeth, however, except H. simplex, are pro¬ 

bably common to one or more genera or species, and it is thus con¬ 

venient, upon present evidence, to retain the provisional determina¬ 

tions, as follow. Unless otherwise stated, the specimens were all 

obtained from undetermined horizons in the Carboniferous Lime¬ 

stone. 

I. Large elongated depressed teeth, generally with a longitudinal 

elevation near one of the long margins, often rising into a 

median prominence. Such have been described under the 

names of Chomatodus ductus, Agassiz2, Helodus turgiclus, 

1 Lyttonia, W. Waagen, Palasont. Indica [13] pt. iv. (1882), p. 395. 

2 Poiss. Foss. vol. iii. (1838), p. 107, pi. xv. figs. 13-21 (in part). Also 

J. E. Portlock, Eep. Geol. Londonderry (1843), p. 467, pi xiv.«. fig. 9 ; L. G. de 

Koninck, Faune Calc. Carbf. Belg. pt. i. (1878), p. 46, pi. iv. fig. 3, pi. xi. figs. 1-5. 

Helodus cinctus, F. McCoy, Brit. Pakeoz. Foss. (1855), p. 617. 
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Agassiz l, Heloclus gibberulus, Agassiz2, Helodus crassus, Davis3, 

and Helodus expansus, Davis 4. 

P. 2918. Type specimen of Ckomcitodus cinctus, Agassiz, figured tom. 

cit. pi. xv. fig. 13'; Lower Carboniferous Limestone, 

Bristol. Enniskillen Coll. 

20573, 20575, 28537, 34974. Lifteen nearly similar teeth, with a 

more prominent coronal ridge ; Bristol. Purchased. 

32739-40. Two teeth named Helodus iurgidus ; Bristol. 

Presented by S. P. Pratt, Esq., 1857. 

44853. Similar tooth ; Bristol. 

Presented by Benjamin Bright, Esq., 1873. 

P. 1428, P. 1466. Ten similar teeth ; Bristol. Egerton Coll. 

50009. Detached tooth; Bristol. Trevelyan Bequest, 1879. 

P. 2616, P. 2658. Twelve similar teeth ; Bristol. Enniskillen Coll. 

36487, 41189. Four teeth ; Oreton, Shropshire. Purchased, 1868. 

42217. Forty teeth ; Oreton. Baugh Coll. 

P. 1427. Similar tooth; Settle, Yorkshire. Egerton Coll. 

P. 2817. Similar tooth; Upper Carboniferous Limestone, Bichmond, 

Yorkshire. Enniskillen Coll. 

P. 217. Six similar teeth, two with a sharp longitudinal ridge, 

approaching “ Helodus expansus ” ; Oreton. 

Weaver-Jones Coll. 

35483. Abraded tooth; Upper Carboniferous Limestone, Bichmond, 

Yorkshire. Purchased, 1860. 

P. 1474. Tooth of the same kind ; Lower Carboniferous Limestone, 

Hook Point, Wexford, Ireland. Egerton Coll. 

P. 2818. Two teeth; Hook Point. Enniskillen Coll. 

1 Poiss. Poss. vol. iii. p. 106, pi. xv. figs. 1-12. Also F. M‘Coy, op. cit. 

p. 623; L. Gf. de Koninck, op. cit. pt. i. p. 39, pi. iv. figs. 13, 14, pl.vi. fig. 21. 

2 Tom. cit. p. 106, pi. xii. figs. 1, 2; (?) also H. Trautschold, Nouv. Mem. 

Soc. Imp. Nat. Moscou, vol. xiii. (1874), p. 269, pi. xxvi. fig. 9. Lophodus 

gibberulus, J. W. Davis, Trans. Eov. Dublin Soc. [2] vol. i. (1883), p. 405, 

pi. li. fig. 19; (?) also L. Gf. de Koninck, op. cit. pt. i. p. 34, pi. iv. fig. 7. 

3 J. W. Davis, loc. cit. p. 453, pi. lix. figs. 1, 2. Including Chomatodus 
cinctus, Ag., in part. 

4 J W. Davis, loc. cit. p. 457, pi. lix. fig. 10. Including Chomatodus linearis, 
Ag., in part. 
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41201. Five more rounded teeth, with marginal concentric wrinkles; 

Lower Carboniferous Limestone, Tournai, Belgium. 

Purchased, 1868. 

P. 2619, P. 2646. About sixty teeth of similar form, but with 

smooth coronal surface and having the middle of the 

crown raised into a large rounded boss; Lower Car¬ 

boniferous Limestone, Armagh. Enniskillen Coll. 

P. 2912. Smaller tooth with a low lateral boss in addition to the 

median, described as Loiphodus gibber-ulus, Agass. sp., by 

J. W. Davis, Trans. Roy. Dublin Soc. [2] vol. i. p. 405, 

pi. li. fig. 19 ; Armagh. Enniskillen Coll. 

P. 2629. Six similar teeth ; Armagh. Enniskillen Coll. 

P. 2630-1. Two very large teeth, with delicate marginal concentric 

wrinkles, and with the sharp longitudinal coronal ridge 

raised into a pointed median apex, forming the type 

specimens of Helodus crcissus, J. W. Davis, loc. cit. ; 

Armagh. Enniskillen Coll. 

P. 2632. Twelve similar teeth; Armagh. Enniskillen Coll. 

P.1465. Three similar teeth ; Armagh. Egerton Coll. 

20324. Imperfect tooth ; Bristol. Purchased, 1847. 

P. 4914. Nearly similar tooth; Yoredale Rocks, Wensleydale, 

Yorkshire. Horne Coll. 

P. 2611. Tooth with concentric marginal wrinkles and the longi¬ 

tudinal ridge low and sharp, though rising to a median 

eminence, forming the type specimen of Helodus expansus, 

J. W. Davis, loc. cit. ; Armagh. Enniskillen Coll. 

P. 5862. Four teeth of the same kind, but less symmetrical; 

Armagh. Enniskillen CoTl. 

P. 2654 a. Three teeth, nearly similar, hut without the median 

eminence ; Armagh. Enniskillen Coll. 

P. 2653. Three similar teeth; Upper Carboniferous Limestone, 

Richmond, Yorkshire. Enniskillen Coll. 

P. 2651. Tooth of the same form, though slightly curved, resembling 

some of the teeth included by Agassiz in Chomatodus 

linearis, and described under this name by J. W. Davis, 

Trans. Roy. Dublin Soc. [2] vol. i. p. 508, pi. lxi. fig. 1; 

Bristol. Enniskillen Coll. 
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P. 2815. Three teeth of the form, named Helodus angulatus, New¬ 

berry & Worthen3; Burlington Limestone, Quincy, Illi¬ 

nois. Enniskillen Coll. 

P. 2803. Tooth of the form named Helodus sulcatus, Newberry & 

Worthen1 2; Keokuk Limestone, near Warsaw, Illinois. 

Enniskillen Coll. 

II. Large laterally compressed teeth, with a median eminence. 

P. 2633-4. Two type specimens of Helodus tenuis, J. W. Davis, 

Trans. Boy. Dublin Soc. [2] vol. i. p. 454, pi. lix. figs. 3, 

4 ; Armagh. Enniskillen Coll. 

P. 2835. About forty similar teeth, only differing from those of 

Helodus crcissus, Davis, in their extreme lateral com¬ 

pression ; Armagh. Enniskillen Coll. 

P. 2608-9. Two teeth, forming the type specimens of Helodus 

clavatus, J. W. Davis, Trans. Boy. Dublin Soc. [2] vol. i. 

(1883), p. 455, pi. lix. figs. 5, 6; Armagh. 

Enniskillen Coll. 

III. Small conical teeth. 

P. 2836. Type specimen of Helodus richmondiensis, J. W. Davis, 

Trans Boy. Dublin Soc. [2] vol. i. p. 456, pi. lix. fig. 8 ; 

Upper Carboniferous Limestone, Bichmond, Yorkshire. 

Enniskillen Coll. 

P. 4900. Similar, but slightly larger tooth; Yoredale Bocks, Wens- 

leydale, Yorkshire. Ho7me Coll. 

P. 2608. Type specimen of Helodus triangularis, J. W. Davis, Trans. 

Boy. Dublin Soc. [2] vol. i. p. 456, pi. lix. fig. 9 ; Lower 

Carboniferous Limestone, Armagh. Enniskillen Coll. 

P. 2612. Similar tooth; Armagh. Enniskillen CoU. 

P. 4191 a. Smaller tooth, with crimped margin; Armagh. 

Enniskillen Coll. 

P. 2607. Type specimen of Helodus acutus, J. W. Davis, Trans. Boy. 

Dublin Soc. [2] vol. i. p. 455, pL lix. fig. 7 ; Armagh. 

Enniskillen Coll. 

1 Pal. Illinois, vol. ii. (1866), p. 83, pi. v. figs. 9-15. 

2 Tom. cit. pi. v. fig. 16. 
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1^. Teeth with rounded or gently elevated crown, sometimes 

elongated and sometimes of irregular shape, commonly ascribed 
to Helodus Icevissimus, Agassiz 1. 

P. 2o23. Six small series of flat teeth, more or less nearly perfect, 

resembling the specimen figured by F. M‘Coy, Brit. 

Palaeoz. Foss. pi. 3 i. fig. 17 ; Armagh. Enniskillen Coll. 

P. 2822. Three small examples ; Hook Point, Wexford. 

Enniskillen Coll. 

3d193. Fourteen teeth, of irregular elongate shape, with gently 

rounded or raised crowns; Carboniferous Limestone, 

Oreton, Shropshire. Purchased, 1861. 

4,«225. About one hundred small teeth, of irregular shapes, more or 

less elongated and rounded ; Oreton. Baugh Coll. 

354aS-7, 35485—7. Six teeth ; Oreton. Purchased, 1860. 

P. 2621. Twenty-five irregular rounded teeth, some relatively large 

and approaching “ Chomatodus cinctus ” in characters; 

Oreton. Enniskillen Coll. 

42218, 42222. Twenty-four teeth, mostly much elongated and 

elevated in the middle : Oreton. Baugh Coll. 

42223-4. Two examples of two elongated teeth associated in 

natural sequence; Oreton. Baugh Coll. 

41190. Three associated elongated teeth, with a large coronal 

prominence at one extremity : Oreton. Purchased, 1868. 

P. 210, P. 221-8. Seven examples of relatively large teeth, with 

slightly elevated crowns, and two groups of three in 

series ; Oreton. Weaver-Jones Coll. 

P. 2325, P. 4538, P. 4539. Fifteen small teeth, mostly similar; 

Oreton. Enniskillen Coll. 

40330. Two associated small, flat, elongated teeth, two fused to¬ 

gether, and one imperfect broader tooth; Carboniferous 

Limestone, Clevedon, Somersetshire. Purchased, 1867. 

1 L. G-. de Koninck, Descr. Anim. Foss. Terr. Carbf. Belg. (1814), p. 614, 

ph %. 3; F. M‘Coy, Brit. Palaeoz. Foss. (1855), p. 630, pi. 3 i. fig. 17. 

Lophodus Icevissimus, L. G-. de Tvoninck, Fau ne Calc. Carbf. Belg. pt. i. (1878), 

p. 33, pi. iv. fig. 6 ; also J. W. Davis, Trans. Roy. Dublin Soc. [21vol. i (1883), 
p. 404, pi. li. fig. 18. 
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P. 4909 a. Small tooth, approaching the form described by J. W. 
Davis as Lophodus conicus 1; Yoredale Docks, Wensley- 

dale, Yorkshire. Horne Coll. 

\ . Small elongated teeth with one half of the crown broader and 

much more raised than the other, the elevation abruptly 

terminating about the middle of the tooth ; described as 

Chomatodus (Helodus) obliquus by M‘Coy 2. 

P. 2826. Forty teeth ; Armagh. Enniskillen Coll. 

\ I. Small elongated teeth with a relatively large quadrangular 

coronal elevation, often slightly cleft by a small groove 

upon one side of its summit, described by M‘Coy as 

Helodus didymus3. 

P. 2833. Eighty specimens ; Armagh. Enniskillen Coll. 

P. 2805, P. 2339, P. 2840, P. 4927. Sixty specimens, mostly with 

the quadrangular elevation very broad ; Armagh. 

Enniskillen Coll. 

P. 1429. Two similar teeth ; Armagh. Egerton Coll. 

P. 1431-2. Twelve teeth, and three abraded teeth in natural 

sequence; Armagh. Egerton Coll. 

28748, 28749, 38507. Seventeen specimens ; Armagh. 

Purchased, 1853, 1864. 

48040. Small tooth, with elevation more pointed ; Beith, Ayrshire. 

Presented by Robert Craig, Esq., 1874. 

48041. Much depressed tooth, with broad elevation ; Beith. 

Presented by Robert Craig, Esq., 1874. 

P. 1430. Typical tooth ; Monmouthshire. Egerton Coll. 

P. 218. Tooth ; Oreton, Shropshire. Weaver-Jones Coll. 

P. 2857. Three imperfect teeth ; Oreton. Enniskillen Coil. 

1 Quart. Journ.Geol. Soc. vol. xl. (1884), p. 627, pi. xxvi. fig. 18. 

2 Ann. Mag. Nat. Hist. [2] vol. ii. (1848), p. 124; Brit. Palmoz. Foss. (1855), 

p. 618, pi. 3 k. fig. 3. 

3 Brit. Pakeoz. Foss. (1855), p. 630, pi. 3i. figs. 18-20. LojJodus didymus, 

H. Romanowsly, Bull. Soc. Imp. Nat. Moscou, 1864, pt. ii. p. 162, pi. iv. 

fig. 23 ; also J. W. Davis, Trans. Eoy. Dublin Soc. [2] vol. i. (1883), p. 407, 

pi. Ii. fig. 21. 
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P. 4909. Two teeth, with relatively Harrow coronal elevation, 
resembling the type of Lophodus bifurcatus, J. W. Davis1 ; 
Yoredale Docks, Wensleydale, Yorkshire. Horne Coll. 

P. 5346. Two small teeth, and six fragments with more rounded 
coronal elevations ; Upper Carboniferous Limestone, 
Ticknall, near Melbourne, S. Derbyshire. Wilson Coll. 

VII. Similar teeth, with the coronal eminence pointed, described 
by M‘Coy as Heloclus appendiculatus2. 

P. 2327-8. About fifty specimens ; xlrmagh. Enniskillen Coll. 

P. 2916. T wo small series of five naturally associated teeth; 
Armagh. Enniskillen Coll. 

P, 1433. One tooth; Armagh, Egerton Coll. 

36194, 42218, 42229 a. Forty-five teeth, more or less broken; 
Oreton, Shropshire. Purchased, 1861, and Baugh Coll. 

P. 224. Four teeth ; Oreton. Weaver-Jones Coll. 

P. 2627 a. Eight specimens, one showing three imperfect teeth in 
series, and one with two of unequal size ; Oreton. 

Enniskillen Coll. 

35743. Tooth; Bewdley, Worcestershire. Purchased, 1860. 

34931, 34981 a. Three teeth ; Black Bock, Bristol. Purchased, 1860. 

P. 2637. Tooth; Upper Carboniferous Limestone, Bichmond, York¬ 
shire. Enniskillen Coll. 

VIII. Much elongated narrow teeth, with a more or less pointed 
and transversely ridged coronal eminence, nearer one extremity 
than the other, described by M‘Coy as Heloclus mammillaris 3. 
Some are not readily distinguishable from abraded teeth of 
Orodus elongatus. 

P. 2644. About forty specimens; Armagh. Enniskillen Coll. 

1 Trans. Boy. Dublin Soc. [2] vol. i. 1883, p. 408, pi. li. fig. 25; and Quart. 
Journ. Geol. Soc. vol. si. (1884), p. 628, pi. xxvii. fig. 5. 

2 Ann. Mag. Vat. Hist. [2] vol. ii. (1848), p. 123. 
3 Brit. Palaeoz. Foss. (1855), p. 631, pi. 3i. fig. 16. Lophodics mammillaris, 

L. Gf. de Koninck, Faune Calc. Carbf. Belg. pt, i. (1878), p. 35, pi. iv. figs. 9- 
11 ; also J. W. Daxis, Trans. Boy. Dublin Soc. [2] vol. i. (1883), p. 406, pi. li. 
fig. 20. 
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P. 2614 b. Tooth associated with one of “ Heloclus clidymus; ” 

Arnis^h, Ennzskxllen Coll. 

P. 2644 a, P. 2644 h. Very narrow tooth, with sharply pointed 

eminence ; also two others apparently similar ; Armagh. 
Enniskillen Coll. 

P. 1436. Four teeth naturally arranged in series; Hook Point, 

Wexford. Eger ton Coll. 

P. 2645. Small tooth; Bone-bed of Lower Limestone Shales, 
Bristol. Enniskillen Coll. 

P.4911. Two small teeth; Yoredale Bocks, Wensleydale, York- 
Home Coll. 

28723. Perfect tooth; Lower Carboniferous Limestone, Tournai, 

Belgium. Purchased, 18o3. 

IX. Elongated teeth with a longitudinal median keel rising into an 

eminence and crenulated: margins with more or less distinct 

concentric wrinkles. \_V~enustodus, St. John & Worthen.] 

P. 52S0. Tooth of the form described by J. W. Davis as Lojphodus 

serratus 1; Yoredale Bocks, Yorkshire. Purchased, ISbO. 

P. 4910. Three similar teeth ; Wensleydale, Yorkshire. Horne Coll. 

P. 5345. Four similar teeth, imperfect, two figured, of the natural 

size, in PI. I. figs. 16, 17; Upper Carboniferous Lime¬ 

stone, Ticknall, Melbourne, S. Derbyshire. Wilson Coll. 

44855. Larger tooth, with more feeble serrations; Bristol. 
Presented by Benjamin Bright, Esq., 1873. 

P. 2628 a. Yearly similar tooth, and fragment with more pointed 

coronal eminence; Armagh. Enniskillen Coll. 

46043. Unabraded tooth; Beith, Ayrshire. 
Presented by Robert Craig, Esq., 1874. 

P. 3010, P. 3011. Type specimen of Harpacodus clavatus, Davis 2, 

and a fragmentary tooth, differing only from the fore¬ 

going in their smaller size, and the relatively less number 

.and larger dimensions of the coronal denticulations; 

Armagh. Enniskillen Coll. 

1 Trans. Boy. Dublin Soc. [2] vol. i. (1883), p. 408, pi. li. figs. 23, 24; Quart. 

Journ. Geol. Soc. vol. xl. (1884), p. 627, pi. xxvii. fig. 19. More robust teeth 

of the same type from Armagh are named Chomatodns denhculatus, F. M‘Coy 

(Ann. Mag. Nat. Hist. [2] vol. ii. 1848, p. 124; and Brit. Palaeoz. Foss. 1855, 

p. 618, pi. 3 k. fig. 9). 

2 Trans. Boy. Dublin Soc. [2] vol. i. (1883), p. 515, pi. lxi. fig. 20. 

ft 
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X. Much arched narrow tooth, 

P, 2911. Type specimen of Rhamphodus dispar. J. W. Davis, 

tom. cit. p. 402, pi. li. fig. 17 ; Armagh. Enniskillen Coll. 

Most of the teeth upon which the following “ species ” are 

founded are also referable to the anterior portion of the jaws of 

Cochliodonts, but there are no examples in the Collection:— 

Helodus antiquissimus, E. von Eichwald, Leth. Ross. vol. i. (1869), 

p. 1545.—Carboniferous Limestone ; Government of Toula. 

Helodus aversus, H. Trautschold, Xouv. Mem. Soc. Imp. Xat. 

Moscou, vol. xiii. (1874), p. 268, pi. xxvi. fig. 8.—Car¬ 

boniferous Limestone ; Government of Toula, Russia. 

Helodus biformis, Newberry & Worthen, Pal. Illinois, vol. ii. 

p. 77, pi. iv. fig. 22.—Einderhook Limestone; Iowa. 

Helodus carbonarius, Newberry & Worthen, op. cit. vol. ii. p. 75, 

pi. iv. fig. 20.—Coal-Measures ; Illinois. 

Helodus compressus, Newberry & Worthen, op. cit. vol. iv. (1870), 

p. 360, pi. iii. fig. 15.—Burlington Limestone ; Illinois. 

\_JSon Newberry & Worthen, op. cit. vol. ii. p. 78, pi. v. 

fig. 1,—see Hyboclaclodus compressus, p. 29.] 

Helodus coniculus, Newberry & Worthen, op. cit. vol. ii. p, 75, 

pi. iv. fig. 19 ; J. S. Newberry, Ann, Rep. Geol. Surv. 

Indiana, 1879, p. 344.—Keokuk Limestone ; Illinois. St. 

Louis Limestone ; Indiana. Burlington Limestone; Iowa. 

Helodus consolidatus, Newberry & Worthen, op. cit. vol. ii. p. 87, 

pi. vi. figs. 1,2.—Keokuk Limestone : Missouri and Illinois. 

Helodus crenulatus, Newberry & Worthen, op. cit. vol. ii. p. 82, 

pi. v. fig. 7.—Keokuk Limestone ; Illinois. 

Helodus dens-humani, Newberry & Worthen, op. cit. vol. ii. 

p. 76, pi. iv. fig. 21.—Keokuk Limestone ; Illinois. 

Helodus denticulcitus, Newberry & Worthen, op. cit. vol. ii. p. 81, 

pi. v. fig. 6. Helodus (?) denticulcitus, St. John& Worthen, 

Pal. Illinois, vol. vi. (1875), p. 317.—Keokuk Lime¬ 

stone ; Illinois. 

Helodus elytra, Newberry & Worthen, op. cit. vol. ii. p. 78, pi. iv. 

fig. 23.—Keokuk Limestone ; Illinois. 

Helodus gibbus, J. Leidy, Trans. Amer. Phil. Soc. [2] vol. xi. 

(1857), p. 88, pi. v. fig. 18.—Carboniferous Limestone; 

Illinois. 

Helodus Icevis, J. S, Newberry, Ann. Rep. Geol. Surv. Indiana, 

1876-78 (1879), p. 343.—St. Louis Limestone; Indiana. 

Helodus Umax, Newberry & Worthen, op. cit. vol. ii. p. 80, pi. v. 

fig. 5.—Burlington Limestone ; Iowa. 
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Hdodus mons-canus, H. Trautschold, Nouv. Mem. Soc. Imp. Nat. 

Moscou, vol. xiii. (1874), p. 288, pi. xxviii. fig. 2.— 

Carboniferous Limestone ; Mjatschkowa, Moscow. 

Hdodus placenta, Newberry & Worthen, op. cit. vol. ii. p. 80, 

pi. v. fig. 4.—Kinderhook Limestone ; Iowa. 

Hdodus politus, Newberry & Worthen, op. cit. vol. ii. p. 79, 

pi. v. fig. 2.—Keokuk Limestone; Illinois. 

Hdodus pusillus : Polyvhizodus pusillus, L. M‘Coy, Ann. Mag. 

Nat. Hist. [2] vol. ii. (1848), p. 126; and Brit. Palaeoz. 

Loss. (1855), p. 642, pi. 3e, fig. 2.—Lower Carboni¬ 

ferous Limestone; Armagh. 

Helodus rugosus, Newberry & Worthen, op. cit. vol. iv. (1870), 

p. 359, pi. ii. fig. 10.—Coal-Measures; Illinois. 

Hdodus undulatus, Newberry & Worthen, op. cit. vol. ii. p. 82, 

pi. v. fig. 8.—Keokuk Limestone ; Illinois. 

Helodopsis abhrevicita, W. Waagen, Pal. Ind. [13] pt. i. (1879), 

p. 15, pi. i. fig. 6.—Productus Limestone; Salt Range, 

India. 

Helodopsis elongata, W. Waagen, loc. cit. p. 14, pi. i. figs. 3, 4.— 

Productus Limestone ; Salt Range. 

Lopliodus angular is, J. W. Davis, Quart. Journ. Geol. Soc. vol. xl. 

(1884), p. 628, pi. xxvii. fig. 25.—Yoredale Rocks; 

' AYensleydale, Yorkshire. 

Lopliodus contractus, L. G. de Koninck, Faune Calc. Carbf. Belg. 

pt. i. (1878), p. 33, pi. iv. figs. 4, 5. Helodus contractus, 

H. Trautschold, Nouv. Mem. Soc. Imp. Nat. Moscou, 

vol. xiii. (1874), p. 270, pi. xxvi. fig. 10 (misprinted 

E. angustus).—Carboniferous Limestone: Government of 

Toula, Russia, and Belgium. 

Lopliodus irregularis, H. Romanowsky, Bull. Soc. Imp. Nat. 

Moscou, 1864, pt. ii.p. 161, pi. iii. fig. 21.—Carboniferous 

Limestone ; Government of Toula. 

Lopliodus lanceolcitus, H. Romanowsky, tom. cit. p. 162, pi. iv. 

fig. 22 ; L. G. de Koninck, Faune Calc. Carbf. Belg. pt. i. 

(1878), p. 36, pi. iv. fig. 12.—Carboniferous Limestone; 

Government of Toula, Russia, and Belgium. 

Lopliodus levis, J. AY. Davis, Trans. Roy. Dublin Soc. [2] vol. i. 

(1883), p. 409, pi. Ii. figs. 26, 27; Quart. Journ. Geol. 

Soc. vol. xl. (1884\ p. 627.—Yoredale Rocks; Wensleydale. 

Lopliodus linearis, H. Romanowsky, tom. cit. p. 162, pi. iv. fig. 26. 

—Carboniferous Limestone ; Government of Toula. 

Lopliodus marginalis, H. Romanowsky, tom. cit. p. 161, pi. iii. 

fig. 20.—Carboniferous Limestone ; Government of Toula. 

Lopliodus margodentcitus, H. Romanowsky, tom. cit. p. 162, pi. iv. 

Q 2 
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figs. 24, 25.—Carboniferous Limestone; Government of 

Toula, Russia. 
(?) LopJiodus reticulcitus, J. W. Davis, Trans, Roy. Dublin Soc. [2] 

yoI. i. (1883), p. 407, pi. li. fig. 22 ; Quart. Journ. Geol. 

Soc. vol. xl. (1884), p. 626, pi. xxvii. fig. 2.—Yoredale 

Hocks; Wensleydale, Yorkshire. 

Lophodus sinuosus, J. W. Davis, Trans. Roy. Dublin Soc. [2] 

vol. i. (1883), p. 409, pi. li. fig. 28.—Upper Carboniferous 

Limestone; Yorkshire. 
Ghomatodus angustus, J. S. Newberry, Ann. Rep. Geol. Surv. 

Indiana, 1876-78 (1879), p. 342.—St. Louis Limestone; 

Indiana. __ 
Ghomatodus arcuatus, 0. St. John, Proc. Amer. Phil. Soc. vol. xi. 

(1870), p. 435, and in Hayden’s Final Rep. Geol. Surv. 

Nebraska (1872), p. 243, pi. vi. fig. 14 ; St. John & 

Worthen, Pal. Illinois, vol. vi. (1875), pi. x. fig. 23.— 

Upper Coal-Measures ; Nebraska and Iowa. 

Ghomatodus chesterensis, St. John & Worthen, Pal. Illinois, vol. vi. 

(1875), p. 363, pi. x. figs. 15-17.—Chester Limestone; 

Illinois. 
Ghomatodus comptus, St. John & Worthen, op. cit. vol. vi. p. 356, 

pi. x. figs. 19-22.—Rurlington Limestone; Iowa. 

Ghomatodus elegans, Newberry & Worthen, op. cit. vol. ii. p. 86, 

pi. v. fig. 18.—Keokuk Limestone; Iowa. 

(?) Ghomatodus inconstans, St. John & Worthen, op. cit. vol. vi. 

p. 360, pi. x. figs. 5-14.—St. Louis Limestone; Iowa. 

Ghomatodus obliquus, J. S. Newberry, loc. cit. p. 342.—St. Louis 

Limestone; Indiana. 

Ghomatodus obscurus, J. Leid}T, Trans. Amer. Phil. Soc. [2] vol. xi. 

(1860), p. 89, pi. v. figs. 22, 23.—Carboniferous Lime¬ 

stone ; Illinois. \Tanaodus, St. John & Worthen.] 

Ghomatodus selliformis, J. S. Newberry, loc. cit. p. 341.—St. 

Louis Limestone, Illinois. 
Ghomatodus varsouviensis, St. John & Worthen, op. cit. vol. vi. 

p. 363, pi. x. figs. 1-4.—Warsaw Limestone; Illinois 

and Missouri. 

Venustodus argutus, St. John & Worthen, op. cit. vol. vi. p. 352, 

pi. ix. figs. 5, 6.—Chester Limestone; Illinois. 

Venustodus leidyi, St. John & Worthen, op. cit. vol. vi. p. 350, 

pi. ix. figs. 1-4 : Ghomatodus venustus, J. Leidy, Trans. 

Amer. Phil. Soc. [2] vol. xi. (1857), p. 89, pi. v. figs. 19- 

21.—St. Louis Limestone ; Illinois and Missouri. 

Venustodus robustus, St. John & Worthen, op. cit. vol. vi. p. 345, 

pi. ix. figs. 15-18.—Burlington Limestone ; Iowa. 
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Venustoclus tenuicristatus, St. John & Worthen, op. cit. vol. vi. 

p. 348, pi. ix. figs. 19-24.—Keokuk Limestone; Illinois, 

Iowa, and Missouri. 

Venustodus variabilis, St. John & Worthen, op. cit. vol. vi. p. 346, 

pi. ix. figs. 7-14.—Burlington Limestone; Illinois and 

Iowa. 

(?) Cranodus zonatus, H. Trautschold, Nouv. He'm. Soe. Imp. 

Hat. Moscou, vol. xiv. (1879), p. 54, pi. vii. fig. 4.—Car¬ 

boniferous Limestone; Government of Moscow, Russia. 

(?) Tomodus argutus, H. Trautschold, tom. cit. p. 55, pi. vii. fig. 8 : 

Oxytomodus argutus, U. Trautschold, Bull. Soc. Imp. Nat. 

Moscou, 1880, pt. ii. p. 140.—Carboniferous Limestone; 

Government of Moscow, Russia. 

Other anterior teeth of Cochliodonts, from the Lower Car¬ 

boniferous of Russia, have also been described by Semenow & Moller, 

Bull. Acad. Imp. Sci. St. Petersb. vol. vii. (1864), p. 234, pi. i. 

figs. 1-8, 10. 

To the Cochliodontidse also may possibly be assigned the small 

prehensile teeth described under the following names:— 

PeripJectroclus compressus, St. John & AA or then, Pal. Illinois, 

vol. vi. (1875), p. 326, pi. viii. fig. 26.—St. Louis Lime¬ 

stone ; Illinois. 

Periplectrodus eaapansus, St. John & Worthen, tom. cit. p. 327, 

pi. viii. fig. 27.—Chester Limestone; Illinois. 

Periplecirodus warreni, St. John & Worthen, tom. cit. p. 325, 

pi. viii. fig. 25.—Burlington Limestone; Iowa. 

A single undetermined tooth from the Pliocene of Tuscany, 

certainly not Cochliodont, is described under the name of Helodus 

brugnonci by R. Lawley, Nuovi Studi sopra ai Pesci, etc., Colline 

Toscane (1876), p. 83; and an equally doubtful fossil from the 

Rhaetic of Stuttgart is named CJiomatoclus sphenodiscus, Plien., in 

Meyer & Plieninger’s Beitr. Pal. Wiirttembergs (1844), p. 55. 

Family CESTRACIONTLDiE. 

Dorsal fins each armed with a spine, the first opposite to the 

space between the pectoral and pelvic fins. Teeth mostly obtuse, 

never fused into continuous plates : several series simultaneously in 

function. 
No distinctive characteristics of value having yet been discoverer!, 

the so-called OEODONTinas and Hybodontol® are included in this 

family. 
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Genus ORODUS, Agassiz. 

[Poiss. Foss. vol. iii. 1838, p. 96.] 

An indefinable Carboniferous genus known only by teeth, which 

are not generically distinguishable from those of the Mesozoic 

Hybodus. The teeth, however, are not associated with other 

remains characteristic of the latter genus, and may thus be regarded 

as pertaining to a distinct fish. They are laterally elongated, 

having the coronal contour raised mesially, and the surface orna¬ 

mented by more or less prominent transverse wrinkles, rising from 

each long margin, or from a median longitudinal crest. The root is 

often much deeper than the crown. 

It is probable that the dorsal fin-spines originally named Ctena- 

canthus pertain to this genus \ 

Orodus cinctus, Agassiz. 

1838. Orodus cinctus, L. Agassiz, Poiss. Foss. vol. iii. p. 96, pi. xi. 

figs. 1-4. 
1878. Orodus cinctus, L. G. de Koninck, Faune Calc. Carbf. Belg. pt. i. 

p. 31, pi. iv. fig. 2. 
1883. Orodus cinctus, J. W. Davis, Trans. Roy. Dublin Soc. [2] vol. i. 

p. 392, pi. 1. figs. 8, 9. 

Type. Detached teeth ; Bristol Museum. 

The type species, of medium size. Median coronal prominence 

large, more or less rounded : longitudinal median ridge rounded, 

nearly even; transverse ridges and furrows broad and large. 

It is uncertain at present to what extent the rounded character 

of the teeth of 0. cinctus is due to post-mortem abrasion. Except 

in size, the teeth exhibit a very close approximation to those of 

O. ramosus, as already remarked by L. G. de Koninck and J. W. 

Davis. It seems advisable, however, to retain the species provision¬ 

ally distinct. 
Form. Sf Loo. Bone-bed of Lower Limestone Shales: Bristol. 

Lower Carboniferous Limestone (Bed I e) : Tournai, Belgium 2. 

P. 2713. Abraded tooth, figured by J. W. Davis, loc. cit. pi. 1. 
ho-. 9. Enniskillen Coll. 

P. 1472. A broken similar, but less abraded tooth. Ecyerton Coll. 

1 See especially J. S. Newberry, Rep. Geol. Surv. Ohio, vol. ii. pt. ii. p. 54. 

2 A very doubtful tooth from the Lower Carboniferous of Russia is also 

recorded under the name of 0. cinctus by H. Trautsehold, Norv. Mem- Soc 

Imp. Nat. Moscou, vol. xiv. (1879), p. 52, pi. vii. fig. 2. 
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P. 2713 a. Two fragments of small, much elongated teeth. 

Enniskillen Coll. 

P. 5863. Two small, much elongated teeth. 

P. 2677. Two small teeth, naturally associated, with prominent 

longitudinal crest, probably of this species. 

Enniskillen Coll. 

Orodus ramosus, Agassiz. 

1838. Orodus ramosus, L. Agassiz, Poiss. Foss. vol. iii. p. 97, pi. xi. 

figs. 5-8. 

1838. Helodus subteres, L. Agassiz, tom. cit. p. 105, pi. xii. figs. 3,4. 

1844. Orodus ramosus, L. G. de Koninck, Descr. Anim. Foss. Terr. 

Carbf. Belg. p. 613, pi. lv. fig. 2. 

1875. Orodus ramosus, W. H, Baily, Figs. Oharact. Brit. Foss. p. 120, 

pi. xli. fig. 10. 

1876. Orodus ramosus, F. Roemer, Leth. Pakeoz. pi. xlviii. fig. 8. 

1878. Orodus ramosus, L. G. de Koninck, Faune Calc. Carbf. Belg. 

pt. i. p. 30, pi. iv. fig. 1. 

1883. Orodus ramosus, J. W. Davis, Trans. Boy. Dublin Soc. [2] 

toI. i. p. 390, pi. L.figs. 1-7. 

1883. Orodus subteres, J. W. Davis, tom. cit. p. 399, pi. li. fig. 15. 

Type. Detached teeth; British Museum (in part). 

A very large species, the teeth sometimes attaining a length of 

0-1. Dental crown gently raised to a transversely angulated, more 

or less median eminence; the elongated lateral portions with a 

sharp, low, wavy longitudinal ridge, rarely mesially placed, but 

commonly much nearer to one side than to the other. The coronal 

surface is wrinkled by a numerous series of branching angulated 

ridges, sometimes crenulated, extending transversely from the low 

longitudinal crest. 
The so-called Helodus subteres may be regarded as a much 

abraded tooth of this species. The Russian teeth described by 

Romanowsky 1 and Trautschold 2 as O. ramosus are very doubtfully 

determinable as such ; and the same may be said of the tooth from 

Hook Point, Wexford, figured by Portlock3. 
Form. S>' Loc. Lower Carboniferous Limestone : Somersetshire, 

Gloucestershire, and Belgium. Carboniferous Limestone : Shropshire 

and Monmouthshire. 

1 Bull. Soc. Imp. Rat. Moscou, 1864, pt, ii. p. 158, pi. iii. fig. 2. 

2 Rouv. Mem. Soc. Imp. Rat. Moscou, vol. xiii. (1874), p. 292, woodcut. 

3 Bep. Geol. Londonderry (1843), pi. xiv a. fig. 8. 
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P. 2703. One of the type specimens, figured by Agassiz, tom. cit. 

pi. xi. fig. 7; Bristol. Enniskillen Coll. 

P. 2700. Two associated teeth, figured by J. W. Davis, tom. cit. 

pi. 1. fig. 3 ; Bristol. Enniskillen Coll. 

P. 2701 b. Very large tooth; Bristol. 

P. 1489. Two large teeth ; Bristol. 

20829. Large imperfect tooth ; Bristol. 

Enniskillen Coll. 

Egerton Coll. 

Purchased, 1847. 

P. 2701 a, P. 2701. A very broad curved tooth, and four smaller: 

Bristol. Enniskillen Coll. 

P. 2702. Two imperfect abraded small teeth; Bristol. 
Enniskillen Coll. 

P. 1470. Three small teeth, closely approaching 0. cinctus; Bristol. 
Egerton Coll. 

20830-1, 34976. Portions of three small teeth ; Bristol. 
Purchased, 1847 and 1860. 

P. 2698. Large abraded tooth ; Clevedon, Somersetshire. 
Enniskillen Coll. 

42169-71. Three examples of two large teeth in juxtaposition, 

slightly broken ; Oreton, Shropshire. Baugli Coll. 

42168. About fifty specimens, some large, some small, many with 

the abraded coronal surface as smooth as in the so-called 

Helodus suiter es, and three displayed in vertical longitu¬ 

dinal section ; Oreton. Baugh Coll. 

42172. Portions of three small teeth in natural series ; Oreton. 
Baugh Coll. 

36198. Large long narrow tooth ; Oreton. Purchased, 1861 

41186-88. Eight teeth, large and small, one abraded ; Oreton. 
Purchased, 1868. 

P. 214. A large narrow tooth, and one abraded; Oreton. 
Weaver-Jones Coll. 

P. 234. Two abraded teeth, and two similar fragments ; Oreton. 

Weaver-Jones Coll. 

P, 2897-8. Two small teeth figured by J. W. Davis, tom. cit. pi. U- 
figs. 6, 7: Oreton, Enniskillen Coll. 
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P. 2695. An abraded specimen, and three similar portions of teeth ; 

Enniskillen Coll. 

P. 2694, P. 2699, P. 2712. Twenty small teeth; Oreton. 
Enniskillen Coll. 

36191. Small tooth ; Cleobury, Shropshire. Purchased, 1861. 

35463-65. Three imperfect teeth ; Breton, near Clee Hill, Shrop¬ 

shire. Purchased, 1859. 

P. 1471. Tine dental crown ; Monmouthshire. Ecjerton Coll. 

28752. Tooth figured by L. G. de Koninck, Anim. Toss. 1844, pi. 

lv. fig. 2; Teluy, Belgium. Purchased, 1853. 

42882. Small perfect tooth, detached from matrix; Belgium. 

Van Breda Coll. 

Orodus ornatus, Newberry & Worthen. 

1866. Orodus ornatus, Newberry & Worthen, Pal. Illinois, vol. ii. p. 65, 
pi. iv. figs. 7,8. 

1879. Orodus ornatus, J. S. Newberry, Ann. Hep. Geol. Surv. Indiana, 
1876-78, p. 346. 

Type. Detached teeth. 

Teeth of small size, not attaining a greater length than 0*015. 

Coronal contour gradually rising into the median eminence, covered 

with numerous very large transverse wrinkles, irregular and 

branching, radiating from the median cone and from the imperfectly 

marked median longitudinal crest. 

Form. Sf Loc. Lower Carboniferous (Keokuk Limestone) : Illinois 

and Indiana, U.S.A. 

P.2717. Two teeth; Warsaw, Illinois. Enniskillen Coll. 

Orodus elongatus, Davis. 

1883. Orodus elonyatus, J. W. Davis {ex Agassiz, MS.), Trans. Roy. 
Dublin Soc. [2] vol. i. p. 394, pi. li. figs. 1-3. 

1883. Orodus anyustus, J. W. Davis (ex Agassiz, MS.), tom. cit. p. 395, 
pi. li.'fig. 4. 

Type. Detached teeth; British Museum. 

Teeth extremely long and narrow. Coronal contour gradually 

rising into a more or less median, transversely angulated eminence ; 

longitudinal crest sharp, slightly wavy, with prominent transverse 

wrinkles, extending on either side, usually not branching, but 

rarely bifurcated distally. 
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Form. Sf Log. Lower Carboniferous Limestone : xlrmagh, Ireland. 

P. 2722-24. Type specimens. Enniskillen Coll. 

P. 2725. Five teeth, two much abraded. Enniskillen Coll. 

Orodus catenatus, Davis. 

1843. Orodus catenatus, J. E. Portlock (ex Agassiz, MS.), Rep. Geol. 

Londonderry, p. 461 (name only). 

1883. Orodus catenatus, J. W. Davis, Trans. Roy. Dublin Soc. [2] 

vol. i. p. 395, pi. li. fig'. 5. 

Type. Detached tooth ; British Museum. 

Teeth comparatively small, the type specimen only measuring 

0-008 in length. Coronal contour gradually rising to the median 

eminence, which is almost pointed and strongly wrinkled ; longitu¬ 

dinal crest slightly divided into a series of small eminences, from 

each of which diverges a. prominent, transverse, bifurcating wrinkle 

on either side. 
Form, Log. Lower Carboniferous Limestone : Armagh, Ireland. 

P. 2715. Type specimen. Enniskillen Coll. 

P. 2715 a. Imperfect tooth, and three teeth associated in series. 
Enniskillen Coll. 

Orodus tubercuiatus, Newberry & Worthen. 

1866. Orodus tubercuiatus, Newberry & Worthen, Pal. Illinois, vol. ii. 

p. 66, pi. iv. fig. 9. 

Type. Detached tooth. 
Teeth small, short, the coronal contour gradually rising to the 

pointed median eminence ; lateral portion of crown on each side 

faintly divided into two or three small eminences. Coronal surface 

completely ornamented with large wrinkles, diverging from the 

apices. 
Form, df Log. Lower Carboniferous (Burlington Limestone): 

Illinois and Iowa, U.S.A. 

P. 2729. Tooth ; Burlington, Iowa. Enniskillen Coll. 

Orodus moniliformis, Davis. 

1883. Orodus moniliformis, J. W. Davis, Trans. Roy. Dublin Soc. [2] 

vol. i. p. 398, pi. li. figs. 10-12. 

1883. Orodus ornatus, J. W. Davis (non Newberry & Worthen), tom. 

cit. p. 397, pi. li. fig. 9. 

Type. Detached teeth ; British Museum. 

Teeth much elongated, of small size, having the crown divided 
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into a series of more or less rounded eminences by deep transverse 

furrows-. Median coronal eminence very large and prominent, dome¬ 

shaped, with an apical point from which radiate short delicate 

wrinkles. The sides of the crown are marked by large rounded, 

transverse plications, which are sometimes beaded, and often extend 

nearly to the apices of the lateral eminences. 

Form. Sf Loo. Lower Carboniferous Limestone : Armagh, Ireland. 

Upper Carboniferous Limestone : Yorkshire, England. 

P. 2719-21. Type specimens ; Armagh. Enniskillen Coll. 

P. 2714. Twelve broken teeth ; Armagh. Some show the beaded 

character of the transverse wrinkles; and in two there 

are indications of a longitudinal beaded crest. 

Enniskillen Coll. 

P. 4905. Typical tooth; Yoredale Rocks, Wensleydale, Yorkshire. 

Horne Coll. 

eFJf, 2718. Specimen described by J. W. Davis, loc. cit., as 0. ornatus ; 

Richmond, Yorkshire. Enniskillen Coll. 

Orodus mammillaris, Newberry & Worthen. 

1806. Orodus mammillaris, Newberry & Worthen, Pal. Illinois, vol. ii. 

p. 66, pi. iv. fig. 10. 

Type. Detached tooth. 

Teeth scarcely distinguishable from those of 0. moniliformis, except 

by the greater prominence and more beaded character of the trans¬ 

verse plications upon the median eminence. 

Form. Loc. Lower Carboniferous (Keokuk Limestone): Illi¬ 

nois, U.S.A. 

P. 2728. Three imperfect teeth ; Warsaw, Illinois. 

Enniskillen Coll. 

P. 2/16. Small narrow tooth, perhaps of this species ; Warsaw. 

Enniskillen Coll. 

Orodus elegantulus, Newberry & Worthen. 

1866. Orodus elegantulus, Newberry & Worthen, Pal. Illinois, vol. ii. 

p. 64,. pi. iv. fig. 6. 

(?) 1875. Orodus elegantulus (F), J. S. Newberry, Rep. Geol. Surv. Ohio, 

vol. ii. pt. ii. p. 51, pi. lviii. fig. 12. 

1879. Orodus elegantulus, J. S. Newberry, Ann. Rep. Geol. Surv. In¬ 

diana, 1876-78, p. 346. 

Type. Detached tooth. 

Teeth very similar to those of 0. moniliformis and 0. mammillaris, 

but with the transverse wrinkles short and faintly marked. 
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Form. Sf Log. Lower Carboniferous (Burlington Limestone) : 

Iowa, U.S.A. Keokuk Limestone : Indiana (Newberry). (?) Cleve¬ 

land Shale : Ohio. 

P. 2727. Tooth with much pointed eminences ; Augusta, Iowa. 

Enniskillen Coll. 

Orodus tenuis, Davis. 

1883. Orodus tenuis, J. W. Davis, Trans. Roy. Dublin Soc. [2] vol. i. 

p. 399, pi. li. fig. 14. 

Type. Detached abraded tooth ; British Museum. 

Founded upon a much abraded imperfect tooth, long and nar¬ 

row, with very high pointed median eminence, and with an angu- 

lated longitudinal median crest. Only two transverse wrinkles 

remain at the base of the median cone. 

Form. Sf Log. Lower Carboniferous Limestone : Armagh, Ireland. 

P. 2710. Type specimen. Enniskillen Coll. 

Orodus (?) gibbus, Davis. 

1843. Orodus gibbus, J. E. Portlock (ex Agassiz, MS.), Rep. Geol. 

Londonderry, p. 461 (name only). 
1883. Orodus gibbus, J. W. Davis, Trans. Roy. Dublin Soc. [2] vol. i. 

p. 396, pi. li. figs. 6, 7. 

Type. Detached teeth ; British Museum. 

A very doubtful species founded upon the teeth mentioned below. 

The median eminence is prominent and gibbous; there is no longi¬ 

tudinal crest, and the transverse wrinkles are reduced to small 

marginal crenulations. 

Form. Sf Log. Lower Carboniferous Limestone : Armagh, Ireland. 

P. 2704-5. Type specimens, the second very suggestive of a tooth 

of Psepliodus magnus. Enniskillen Coll. 

P. 2709. Three teeth regarded as probably belonging to this species 

by J. W. Davis, loc. cit. Enniskillen Coll. 

The following species have also been founded upon detached 

teeth, but there are no examples in the Collection :— 

Orodus alleni, St. John & Worthen, Pal. Illinois, vol. vi. (1875), 

p. 310, pi. vii. fig. 19.—Lower Coal-Measures; Iowa. 

Orodus carinatus, St. John & Worthen, op. cit. vol. vi. p. 307, 

pi. v. fig. 24.—Keokuk Limestone ; Iowa. 

Orodus colletti, J. S. Newberry, Ann. Rep. Geol. Surv. Indiana, 

1876-78 (1879), p. 343.—St. Louis Limestone; Indiana. 

Orodus compressus, F. M‘Coy, Ann. Mag. Nat. Hist. [2] vol. ii. 
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(1848), p. 131 : J. W. Davis, Trans. Hoy. Dublin Soc. 
[2] vol. i. (1883), p. 394, pi. 1. fig. 11.—Lower Carboni¬ 
ferous Limestone ; Armagh, Ireland. 

Orodus dcedcileus, St. John & Worthen, op. cit. vol. vi. p. 301, 
pi. vi. figs. 7, 8.—Kinderhook Limestone; Iowa. 

Orodus decussatus, St. John & Worthen, op. cit. vol. vi. p. 300, 
pi. vi. figs. 10-15,—Kinderhook Limestone: Iowa. 

Orodus elegans, H. Bomanowsky, Bull. Soc. Imp. Nat. Moscou, 
1864, pt. ii. p. 157, pi. iii. fig. 1 : (?) 0. ramosus, H. Bo- 
manowsky (non Agassiz), ibid. p. 158, pi. iii. fig. 2.— 
Carboniferous Limestone; Government of Toula, Ilussia. 

Orodus excentncus, H. Trautsckold, Nouv. Mem. Soc. Imp. Nat. 
Moscou, vol. xiii. (1874), p. 268, pi. xxvi. fig. 6.—Car¬ 
boniferous Limestone ; Government of Toula, Ilussia. 

Orodus fastigiatus, St. John & Worthen, op. cit. vol. vi. p. 306, 
pi. vi. figs. 1-3.—Upper Burlington Limestone ; Iowa. 

Orodus incequilaterus, H. Trautschold, loc. cit. vol. xiii. (1874), 
p. 292, pi. xxviii. fig. 8.—Carboniferous Limestone; 
Government of Moscow, Ilussia. 

Orodus major, St. John & Worthen, op. cit. vol. vi. p. 302, pi. 
vii. fig. 10.—Lower Burlington Limestone ; Iowa. 

Orodus rninusculus, Newberry & Worthen, Pal. Illinois, vol. ii. 
(1866), p. 67, pi. iv. fig. 1J.—Keokuk Limestone; 
Illinois. 

Orodus minutus, Newberry & Worthen, op. cit. vol. ii. p. 68, 
pi. iv. fig. 12.—Keokuk Limestone; Illinois. 

Orodus (?) multicarinatus, Newberry & Worthen, op. cit. vol. ii. 
p. 62, pi. iv. fig. 13.—Kinderhook Beds ; Indiana. 

Orodus ncglectus, St. John & Worthen, op. cit. vol. vi. p. 308, 
pi. vi. fig. 26.—St. Louis Limestone; Illinois and Iowra. 

Orodus (j)parallelus, St. John & Worthen, op. cit. vol. vi. p. 295, 
pi. v. fig. 23.—Upper Kinderhook Limestone ; Iowa. 

Orodus parvulus, St. John & Worthen, op. cit. vol. vi. p. 309, 
pi. vi. fig. 6.—Upper St. Louis Limestone; Illinois. 

Orodus plicatus, Newberry & Worthen, op. cit. vol. ii. p. 63, pi. iv. 
fig. 5.—St. Louis Limestone ; Missouri. 

Orodus porosus, U. M‘Coy, Ann. Mag. Nat. Hist. [2] vol. ii. 
(1848), p. 131 ; J. Wr. Davis, Trans. Boy. Dublin Soc. 
[2] vol. i. p. 393, pi. 1. fig. 10.—Lower Carboniferous 
Limestone ; Armagh, Ireland. 

Orodus reecli, J. W. Davis, Trans. Boy. Dublin Soc. [2] vol. i. 
(1883), p. 398, pi. Ii. fig. 13.—Carboniferous Limestone; 
Settle, Yorkshire. 



238 SELACHIX. 

Orodus sculptus, J. W. Davis, tom. cit. p. 396, pi. li. fig. 8.— 

Lower Carboniferous Limestone ; Bristol. 

Orodus sublcevis, H. Trautschold, loo. cit. vol. xiii. (1874), p. 268, 

pi. xxvi. fig. 7.—Carboniferous Limestone; Government 
of Toula, Bussia. 

Orodus tumidus, H. Trautschold, loo. cit. vol. xiii. p. 267, pi. xxvi. 

fig. 5.— Carboniferous Limestone ; Government of Toula. 

Orodus turgidus, St. John & Worthen, op. cit. vol. vi. p. 310, 

pi. vi. figs. 4, 5.—Chester Limestone ; Illinois. 

Orodus varicibilis, J. S. Newberry, Hep. Geol. Surv. Ohio, vol. ii. 

pt. ii. (1875), p. 50, pi. lviii. fig. 11.—Waverly Group; 
Ohio and Kentucky. 

Orodus variocostatus, St. John & Worthen, op. cit. vol. vi. p. 304, 

pi. vii. figs. 1-9 : (?) Helodus gibbosus, Newberry & Worthen, 

op. cit. vol. ii. p. 79, pi. v. fig. 3.—Upper Burlington 

Limestone; Iowa and Illinois. 

Orodus whitei, St. John & Worthen, op. cit. vol. vi. p. 297, pi. vi. 

fig. 25.—Upper Kinderhook Limestone ; Iowa. 

fikQ’ 

Genus CAMPODUSj L. G. de Koninck. 

[Descr. Anim. Loss. Terr. Carbf. Belg. 1844, p. 617.] 

Syn. Lophodus, Newberry & Worthen (non Romanowsky), Pal. Illinois, 
vol. iv. 1870, p. 360. 

Agassizodus, St. John & Worthen, Pal. Illinois, vol. vi. 1875, p. 311. 
Arpagodus, H. Trautschold, Nouv. Mem. Soc. Imp. Nat. Moscou, 

vol. xiv. 1879, p. 59. 

Dentition very similar to that of Orodus, but distinguished by the 

buttressed condition of the coronal borders, and 44 the relatively 

fewer rows of acuminate teeth, as inferred from this feature being 

so prevalent in all collections of Orodi, while the linear forms are 
least commonly met with ” (St. John & Worthen). 

A large portion of the dentition of one jaw of the so-called 

Agassizodus varicibilis is described by St. John & Worthen \ and the 
restoration amended by M. Lohest1 2. 

Campodus agassizianus, L. G. de Koninck. 

1844. Campodus agassizianus, L. G. de Koninck, Descr. Anim. Foss. 
Terr. Carbf. Belg. p. 617, pi. lv. fig. 1. 

1 Pal. Illinois, vol. vi. p. 311, pi. viii. figs. 1-22. 
2 Ann. Soc. Geol. Belg. vol. xi. (1883), p. 305. 
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(P) 1875. Agassizodus virginicmus, St. John & Worthen, Pal. Illinois, 
vol. vi. p. 321, pi. yiii. fig. 23. 

1883. Canpodus agassizianus, M. Lohest, Ann. Soc. Geol. Belg. vol. xi. 
p. 305, pi. iii. figs. 1-3, pi. iv. figs. 1, 4-6. 

Type. Associated teeth ; British Museum and Paris School of 

Mines. 

Teeth with a few prominent large buttresses upon each long 

border, and all the crests ornamented with short transverse wrinkles. 

An elaborate description of the dentition is given by Lohest (/oc. 

cit.), who assigns Agassizodus virginicmus to this species. 

Form. Sf Loc. Lower Carboniferous (Ampelite): Belgium. (?) Upper 

Coal-Measures: West Virginia, U.S.A. 

28754. Portion of type specimen described and figured bj’ L. G. dc 

Koninck, op.cit.; from the “Ampelite alunifere,” Chockier, 

near Liege. Purchased, 1853. 

The following species have also been founded upon teeth, but 

there are no examples in the Collection : — 

Ccimpodus corrugatus : Orodus corrugatus, Newberry & Worthen, 

Pal. Illinois, vol. iv. (1870), p. 358, pi. iii. fig. 18 : Agas¬ 

sizodus corrugatus, St. John & Worthen, Pal. Illinois, vol. vi. 

(1875), p. 323, pi. viii. fig. 24.—Lower Coal-Measures ; 

Illinois. Upper Coal-Measures : Kansas. 

Ccimpodus rectcingulus: Arpagodus rectangulus, H. Trautschold, 

Nouv. Mem. Soc. Imp. Nat. Moscou, vol. xiv. (1879), p. 59, 

pi. vi. fig. 12.—Carboniferous Limestone ; Government of 

Moscow, Kussia. 

Ccimpodus scituius : Agassizodus scitulus, St. John & Worthen, 

op. cit. vol. vi. p. 322, pi. vi. figs. 16-18.—Lower Coal- 

Measures ; Illinois. Middle Coal-Measures ; Iowa. 

Ccimpodus varicibilis : Lophodus variabilis, Newberry & Worthen, 

op. cit. vol. iv. p. 361, pi. iv. figs. 4, 5, 11 : Agassizodus 

variabilis, St. John & Worthen, op. cit. vol. vi. p. 318, 

pi. viii. figs. 1-22.—Upper Coal-Measures ; Illinois, Iowa, 

and Kansas. C. 'y $3° ^/ 

Some Carboniferous Selachian teeth closely related to those of 

Orodus and Agassizodus have been described under the generic 

names of Mesodmodus (St. John & Worthen, Pal. Illinois, vol. vi. 

1875, p. 290) and Hybodopsis (W. J. Barkas, Monthly Kev. Dental 

Surgery, vol. vii. 1878, p. 191). To the former are referred 

Mesodmodus explanatus, St. John & Worthen, tom. cit. p. 293, pi. v. 



240 SELACHfl. 

figs. 15 -17, from the Kinderhook Limestone, Iowa ; M. exsculptus, 

St. John & Worthen, tom. cit. p. 291, pi. y. fig. 18-22, from the same 

formation and locality ; and M. ornatus, St. John & Worthen, tom. 

cit. p. 294, pi. v. figs. 12-14, from the Upper Burlington Limestone, 

Illinois and Iowa. To Hybodopsis is assigned only one species, 

H. warcli, W. J. Barkas, tom. cit. p. 191 (with figs.), founded upon 

a fragment of jaw in the collection of Mr. John Ward, of Longton, 

from the Coal-Measures of Burnley, Lancashire. In the original 

description of the latter the calcified cartilage-granules are referred 

to as shagreen, the actual shagreen-granules being much larger, 

flattened and elongated, with more or less transversely-disposed 

wrinkles. 

Closely similar also are the Carboniferous teeth described under 

the names of Leioclus, St. John & Worthen 1 (Pal. Illinois, vol. vi. 

1875, p. 335), Desmiodus, St. John & Worthen (tom. cit. p. 337), 

and Chiastodus, Trautschold (Nouv. Mem. Soc. Imp. Nat. Moscou, 

vol. xiv. 1879, p. 58). 

To the first are assigned two species :—Leioclus calcar atus, St.John 

& Worthen, tom. cit. p. 336, pi. vii. figs. 11-18, from the Upper Bur¬ 

lington Limestone, Iowa and Illinois; and L. grossipunctatus, St. John 

& Worthen, tom. cit. p. 337, from the Iveokuk Limestone, Iowa and 

Illinois. Some of these teeth are uot much unlike a few Armagh 

specimens commonly referred to the so-called Helodus appencli- 

culatus, M‘Coy. 

Desmiodus comprises four species, as follow:—D. costelliferus, 

St. John & Worthen, tom. cit. p. 341, pi. x.A. figs. 10, 11, from the 

Upper St. Louis Limestone, Illinois and Missouri; D.(?) Jlabellum, 

St. John & Worthen, tom. cit. p. 343, pi. x. a. fig. 15, from the 

Upper Keokuk Limestone, Missouri; D. (?) ligonifonnis, St. John & 

Worthen, tom. cit. p. 342, pi. x.a. figs. 12-14, from the Upper 

Keokuk Limestone, Missouri aud Iowa; and D. tumidus, St. John 

& Worthen, tom. cit. p. 339, pi. x.a. figs. 7-9, from the Upper St. Louis 

Limestone, Illinois and Missouri. 

A single species is referred to Chiastodus, namely, C. obvcdlatus, 

Trautschold, tom. cit. p. 58, pi. vii. figs. 19-22. It is from the 

Carboniferous Limestone of Mjatschkowa, near Moscow. 

1 This name is preoccupied, Leiodon having been employed by Sir Richard 

Owen for a genus of Mosasaurian Reptiles (Odontogr. 1840-45, p. 261). 
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Genus DICLITODUS, Davis. = ‘ ^ 

[Trans. Roy. Dublin Soc. [2] vol. i. 1883, p. 410.1 
, i 3 0&*- 

An indefinable Carboniferous genus, known only by the teeth, 

which are of very small size, narrow and elongated. The dental 

crown is elevated at each extremity and depressed mesially. 

Diclitodus scitulus, Davis. 

1883. Diclitodus scitulus, J. W. Davis, Trans. Hoy. Dublin Soc. [2] 
vol. i. p. 410, pi. li. fig. 29. 

1884. Diclitodus scitulus, J. W. Davis, Quart. Journ. Geol. Soc. vol. xl. 
p. 623, pi. xxvii. fig. 12. 

Type. Detached tooth ; Horne Collection, York Museum. 

The single known species. 

Form. Sf Log. Upper Carboniferous Limestone: Yorkshire. 

49629. Tooth; Richmond. Purchased, 1878. 

P. 4890. More imperfect tooth ; Yoredale Hocks, Wensleydale. 

Horne Coll. 

P. 4891. Tooth on slab, with Pleuroplaoc and Petalodus; Wensley¬ 

dale. Horne Coll. 

Genus SPHENACANTHUS, Agassiz. 

[Poiss. Loss. vol. iii. 1837, p. 23.] 

Teeth moderately high, with a large principal coronal cusp, and 

smaller lateral cusps diminishing in size outwards, more or less 

marked by superficial wrinkles ; root depressed, forming a slight 

expansion backwards. Dorsal fin-spines ornamented by robust 

longitudinal ridges, in part nodose; posterior denticles small, 

numerous, in two series, one upon each lateral margin of the 

flattened or slightly concave posterior face. Cephalic spines appa¬ 

rently absent1; shagreen sparse, consisting of minute comb-shaped 

granules. 

Though the dorsa fin-spines of this fish are indistinguishable from 

those named Ctenacanthus by Agassiz, the absence in the Carboni¬ 

ferous Limestone of teeth generically identical with those just de¬ 

scribed indicates that the ichthyodorulites in question are common 

to more than one genus. The writer thus ventures to follow a 

1 The spine assigned to the head by J. Thomson (Trans. Geol. Soc. Glasgow, 

vol. iv. pt. i. 1871, p. 59, pi. iii. fig. 2) is evidently a dorsal spine of Fleur acanthus. 

E 



242 SELACHII. 

suggestion made, with hesitation, by Dr. Traquair, and adopt the 

provisional name of Sphenacanthus for the fish. 

Sphenacanthus serrulatus, Agassiz. 

1837. Sphenacanthus serrulatus, L. Agassiz, Poiss. Fos3. vol. iii. p. 24, 

pi. i. figs. 11-13. 

1884. Ctenacanthus (P) serrulatus, B. H. Traquair, Geol. Mag. [3] vol. i. 

p. 6. 

Type. Imperfect dorsal fin-spine ; Edinburgh Museum. 

The type species known only by the dorsal fin-spine, which attains 

a maximum length of about 0*15, and is ornamented by sharp 

ridges, in part sparsely nodose. 

Form. Loo. Calciferous Sandstones : Burdiehouse, near Edin¬ 

burgh. 

15506 a. Very imperfect spine ; Burdiehouse. Purchased. 

Sphenacanthus costellatus (Traquair). 

1884. Ctenacanthus costellatus, B. H. Traquair, Geol. Mag. [3] vol. i. 
p. 3, pi. ii. 

(P) 1888. Ctenacanthus costellatus (?), B. H. Traquair, loc. cit. vol. v. 

p. 81. 

Type. ISTearly complete fish ; British Museum. 

Crown of tooth with slender cusps almost or quite smooth. Bibs 

of the dorsal fin-spines ornamented with numerous finely-grooved 

tubercles. 

Form. Loc. Calciferous Sandstones : Dumfriesshire. 

P. 5900. Type specimen, parti)7 preserved in counterpart, described 

by B. H. Traquair, loc. cit., 1884. Purchased, 1883. 

Sphenacanthus hybodoides (Egerton). 

1853. Ctenacanthus hybodoides, Sir P. Egerton, Quart. Journ. Geol. 
Soc. vol. ix. p. 280, pi. xii. 

1853. Ctenacanthus nodosus, Sir P. Egerton, ibid. p. 281. 

1869. Ctenacanthus major, J. Thomson, Brit. Assoc. Bep., Trans. Sect. 
p. 102. 

1871. Ctenacanthus hybodoides, J. Thomson, Trans. Geol. Soc. Glasgow, 
vol. iv. pt. i. p. 59, pis. ii., iii. 

1873. Ctenacanthus (? and Cladodus), T. P. Barkas, Coal-Meas. Palseont. 
p. 21, figs. 43-58 (?p. 19, figs. 31-34). 

1874. Hybodus, W. J. Barkas, Geol. Mag. [2] vol. i. p. 163. 
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1875. Ctenacanthus hybodoicles, J. Ward, [Proc.] N. Staffs. Nat. Field- 
Club, p. 215. 

(?) 1878. Hybodus davisi, W. J. Barkas, Monthly Rev. Dental Surgery 
vol. vii. p. 192. 

1878. Hybodus,, W. J. Barkas, Proc. Roy. Soc. N. S. Wales, vol. xi. 
p. 145. 

Type. Dorsal fin-spine. 

A species larger than either of the preceding, and not yet pre¬ 

cisely defined. Crown of tooth robust and prominently striated; 

lateral denticles well developed. Ribs of the dorsal fin-spines 

generally smooth and rounded, sometimes in part nodose. 

The dorsal fin-spines named by Egerton Ctenacanthus hybodoides 

and C. noclosus appear to the present writer to belong respectively 

to the anterior and posterior dorsal fins of the same fish. The 

nodose character of the superficial ornamental ridges varies greatly : 

in all the specimens examined from Staffordshire and Derbyshire 
the ridges are smooth. 

Form. Sf Log. Coal-Measures ; Scotch Coal-field, Northumberland, 

Yorkshire, Derbyshire, Staffordshire, and N. Wales. 

21422, 21975. Three teeth, one having a smooth principal cone; 

Carluke, Lanarkshire. Purchased, 1847. 

P. 1322. Two teeth; Longton, Staffordshire. Egerton Coll. 

P. 5234. Imperfect tooth ; near Dudley, S. Staffordshire. 

Purchased, 1886. 

36173. Supposed anterior dorsal fin-spine, with most of the orna¬ 

mental ridges slightly nodose; Dalkeith, near Edinburgh* 

The posterior face is well shown, and also the extent of 

the posterior excavation. Purchased, 1862. 

P. 2222. Three spines of similar proportions, with the ornamental 

ridges less nodose; Caudenfoot, Dalkeith. Egerton Coll. 

P. 3123. Two imperfect associated spines, perhaps pertaining to the 

two dorsal fins of one fish: Dalkeith. The exserted 

portion of one specimen would probably measure 0265 

in length when complete, that of the other perhaps 

0*305. Both are similarly ornamented, most of the super¬ 

ficial ridges being finely nodose; but the fossil is too 

imperfect to allow of the precise relative proportions of 

the spines being compared. Enniskillen Coll. 

P.3121. Type specimen of Ctenacanthus noclosus, Egerton; Dal¬ 

keith. Enniskillen Coll. 

r 2 



244 SELACHIl. 

P. 2223. Four similar specimens; Dalkeith. Egerton Coll. 

P. 3117-20, P. 3122. Five similar specimens; Dalkeith. 

Enniskillen Coll. 

P. 3232. Imperfect small spine, the ornamental ridges not nodose; 

Lowmoor, Yorkshire. Enniskillen Coll. 

P. 241. Fragment of small spine; Deep Mine, Longton, Stafford¬ 

shire. Weaver-Jones Coll. 

P. 5572. Yearly complete small spine; Tibshelf Colliery, near 
Alfreton, Derbyshire. 

Presented by Edward Wilson, Esq., 1888. 

Two fragmentary spines from the /S^Vorfo's-Limestone (U. Coal- 

Measures) of Ardwick, Manchester (41251 a. Purchased, 1869), are 

also referable to Sphenacanthus; and the following species have been 

founded upon detached spines, of which there are no examples in 
the Collection:— 

Sphencicanthus cequistriatus: Ctenacanthus cequistricitus, J. W. 

Davis, Quart. Journ. Geol. Soc. vol. xxxv. (1879), p. 185, 

pi. x. fig, 15.—Lower Coal-Measures; Yorkshire. 

Sphenaccinthus minor: Ctenacanthus minor, J. M. Davis, Geol. 

Mag. [2] vol. vi. (1879), p. 531.—Lower Coal-Measures 

(Black-bed Coal); near Bradford, Yorkshire. 

Another ribbed spine from the Carboniferous of Fermanagh, 

Iieland, evidently of a similar type, is named Tristychius minor, 

J. E. Portlock, Eep. Geol. Londonderry (1843), p. 464, pi. xiv. 

fig. 6 ; and a fragmentary fossil, from the Coal-Measures of South 

Males, is referred to “ Byssacanthus ? ” by J. W. Salter, Iron-Ores 

Gt. Britain, pt. iii. (Mem. Geol. Suit., 1861), p. 224, pi. i. fig. 21. 
The fragmentary tooth from the Lower Carboniferous of Bussia, 

named Hyboclus irregularis, H. Bomanowsky (Bull. Soc. Imp. Nat. 

Moscou, 1864, pt. ii. p. 166, pi. iy. fig. 32), may belong either 
to Sphenacanihus or to Claclodus. 

Genus TRISTYCHIUS, Agassiz. 

[Boiss. Foss. vol. iii. 1837, p. 21.] 

Syn. Ptychacanthus, L. Agassiz, tom. cit. 1837, p. 22. 

Teeth not certainly identified, but probably resembling those of 

Sphenacanthus and Hyboclus. Dorsal fin-spines with a few sharp 

longitudinal ridges distally, three only—one upon the front margin 
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and one on each side—extending far downwards; inserted portion 

not definitely separated from the exserted portion; posterior face 

narrow, concave, bounded by two prominent longitudinal edges, each 

with a series of large recurved denticles immediately within. 

Though the spines of this genus were considered to be paired by 

T. Stock1, the fish is now shown to be a typical Cestraciont (Hybo- 
dont) by R. H. Traquair2. 

Tristychius arcuatus, Agassiz. 

1837. TristycJuus arcuatus, L. Agassiz, Poiss. Foss. vol. iii. p. 22, pi. i.a. 
figs. 9-11. ^ ft? 

1837. Ptychacanthus sublcevis, L. Agassiz, tom. cit. p. 23, pi. v. figs. 1-3 3. 
1883. TristycJiius arcuatus, T. Stock, Ann. Mag. Nat. Hist. [5] vol. xii. 

p. 177, pi. vii. 
1888. Tristychius arcuatus, E. H. Traquair, Geol. Mag. [3] vol. v. p. 83. 
1889. Tristychius arcuatus, R. H. Traquair, loc. cit. [3] vol. vi. p. 27. 

Type. Dorsal fin-spine; Anderson’s College, Glasgow. 

The single described species 4. 

Form. <$' Loc. Lower Carboniferous: Scotch Coal-field. 

42083. Imperfect spine; Calciferous Sandstones, Anstruther, Fife- 

shire. Purchased, 1870. 

To Tristychius have also been doubtfully assigned5 the teeth from 

the Coal-Measures of "Wettin, Prussia, described under the names of 

Hybodus carbonarius, Giebel (Fauna Vorwelt, Fisehe, 1847, p. 313) 

and Germar (Yerstein. Steinkohlengeb. Wettin, 1849, p. 71, pi. xxix. 

fig. 5), and H. vicinalis, Giebel (Fauna Yorwelt, Fisehe, p. 313) and 

Germar (op. cit. p. 72, pi. xxix. figs. 6, 7). 

A number of small Carboniferous fossils, probably to be regarded 

as the dermal tubercles of some of the foregoing genera, have been 

described under the names of Petrodus, F. M‘Coy (Ann. Mag. Nat. 

Hist. [2] vol. ii. 1848, p. 132), Stemmatoclus, St. John & Worthen 

(PalrHIinoTs, vol. vi. 1875, p. 328)Pand Styracodus, E. F. Germar 

(Yerstein. Steinkohlengeb. Wettin, 1849, p. 70). 

The bodies named Petrodus are conical and more or less circular 

in form, usually with a very thin root ; the exserted portion is 

deeply furrowed, with rough radiating ridges, and its height does 

1 Ann. Mag. Nat. Hist. [5] vol. xii. (1883), p. 188. 

2 Geol. Mag. [3] vol. v. (1888), p. 83. 

3 This is considered to be the spine of the adult by Dr. R. H. Traquair. 

4 The supposed T. fimbriatus, Stock (tom. cit. p. 177, pi. vii. fig. 1), is founded 

upon a spine of a distinct genus, now named Harp acanthus (R, H. Trauqair, 

Ann. Mag. Nat. Hist. [5] vol. xviii. p. 493). 

5 T. Stock, tom. cit. p. 183. 
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not exceed its maximum breadth. The fossil, in fact, is very similar 

to the dermal tubercles of Hybodus (PI. Till. figs. 2,3), and though 

regarded as a tooth by M‘Coy, L. G. de Koninck, and J. W. Davis, 

it may be reasonably assigned to the outer skin, as already suggested 

by Newberry & Worthen, Trautschold, and Lohest. In accordance 

with this determination, Trautschold proposes to substitute the name 

of Ostinasjhs for that of Petrodus, as being more appropriate h 

The following examples of Petrodus are comprised in the Col¬ 
lection :— 

P. 2244. Two tubercles from the Carboniferous Limestone of Derby¬ 

shire, similar to those in the Woodwardian Museum, 

Cambridge, named P. pcitelliformis, M‘Coy2. The ex- 

serted portion has a pointed apex, and the radiating 

ridges are about 13 or 14 in number, terminating at the 

base, very strong, sometimes dichotomously branching, 

and sometimes slightly marked by transverse sulci. 

Egerton Coll. 

46823-4. Six similar specimens, and piece of limestone exhibiting 

six others; Yoredale Docks, near Todmorden, Lancashire. 

Gilbertson Coll. 

P. 2863. Three almost similar tubercles, of the form named P. occi-_ 

dentalis, Newberry & Worthen 3; Coal-Measures, Belle-* 

ville, Illinois. EnnisJcillen Coll.' 

P. 4734. Small example, with comparatively smooth ridges, referable 

to P. barbotanus, H. Romanowsky 4; Carboniferous Lime¬ 

stone, Mjatschkowa, near Moscow, Russia. 

Purchased, 1884. 

P. 5855. Smoother tubercle; Yoredale Rocks, near Todmorden. 

Presented by S. Barker, Esq., 1888. 

P.5116. Live larger specimens ; Mjatschkowa. Purchased, 1886. 

P. 4734 a. Iwo tubercles, oval in shape, not pointed, but with 

1 Nouv. Mem. Soc. Imp. Nat. Moscou, vol. xiii. (1874), p. 29S. 

2 Ann. Mag. Nat. Hist. [2] vol. ii. (1848), p. 132, and Brit. Pakeoz. Foss. (1855), 

p. 637, pi. 3 g. figs. 6-8 ; J. W. Davis, Trans. Roy. Dublin Soc. [2] vol. i. (1883), 

p. 400, pi. li. fig. 16; M. Lohest, Ann. Soc. G-eol. Belg. vol. xi. (1883), p. 318,’ 
pi. iii. figs. 4-6, pi. v. fig. 1. 

d Pal. Illinois, vol. ii. (1866), p. 70, pi. iv. figs. 15, 16. 

4 Bull. Soc. Imp. Nat. Moscau, 1864, pt. ii. p. 164, pi. iv. fig. 36; Tubercule isoU 

dune plaque de V Asterolepis (?), H. Romanowsky, loc. cit. p. 170; Ostinaspis bar- 

botana, H. Trautschold, Nouv. Mem. Soc. Imp. Nat Moscou, vol. xiii. (1874), 
p. 298, pi. xxviii. fig. 12, a-d. 
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a short acute central crest, from which a few sharp 

simple ridges diverge; Mjatschkowa. These are very 

similar to P. acutus, Newberry & Worthen1. 

Purchased, 1884. 

P. 5117. A similar, but more nearly perfect specimen; Mjatschkowa. 

Purchased, 1886. 

The following “ species ” of Petrodus are not represented in the 

Collection :—P. coronatus, H. Trautschold, Nouv. Mem. Soc. Imp. 

IN at. Moscou, vol. xiv. (1879), p. 60, pi. vii. fig. 14 (Ostinaspis), from 

the Carboniferous Limestone of Mjatschkowa, near Moscow ; P. (?) 

pustulosus, Newberry & Worthen, Pal. Illinois, vol. iv. (1870), p. 369, 

pl. ii- fig* 5, pi. iii. fig. 6, from the Burlington Limestone of Iowa ; 

P. ryckolti, L. G. de Koninck, Eaune Calc. Carbf. Belg. pt. i. (1878), 

p. 37, pl. v. fig. 12, from the Lower Carboniferous Limestone of 

Tournai, Belgium; and P. simplicissimus, H. Trautschold, Nouv. 

Mem. Soc. Imp. Nat. Moscou, vol. xiii. (1874), pl. xxviii. fig. 12, g-i 

(Ostinaspis), from the Carboniferous Limestone of Mjatschkowa. 

The tubercles named Stemmatodus2 are small clusters of sharp 

denticles. They occur in the English Coal-Measures, and are repre¬ 

sented in the Collection by four specimens (Nos. 35000-1. Pur¬ 

chased, I860) from Teuton, North Staffordshire. Eroni the American 

Lower Carboniferous the following u species ” are distinguished :— 

S. cheiriformis, St. John & Worthen, Pal. Illinois, vol. vi. (1875), 

p. 330, pl. viii. fig. 30, from the Burlington Limestone of Iowa ; 

8. bicristatus, St. John & Worthen, tom. til. p. 331, pl. viii. figs. 32, 

33, 35, from Iowa; 8. bifurcatus, St. John & Worthen, tom. cit. 

p. 330, pl. viii. fig. 31, from Iowa; 8. compactus, St. John & 

Worthen, tom. tit. p. 334, pl. viii. fig. 38, from the Chester Lime¬ 

stone, Illinois ; 8. Tceokuk, St.John & Worthen, tom. tit. p. 334, from 

the Keokuk Limestone, Illinois and Iowa; 8. simplex, St. John & 

Y orthen, tom. tit. p. 332, pl. viii. figs. 36, 37, from Iowa; and 

8. symmetries, St. John & Worthen, tom. cit. p. 333, pl. viii. fig. 28, 
from Iowa. 

To 8tyracodus is referred one species, 8. acutus, Giebel, sp. (Germar, 

Yerstein. Steinkohlengeb. Wettin, 1849, p. 70, pl. xxix. fig. 3), from 

the Coal-Measures of Wettin, Prussia. It had previously been 

described as Centrodus acutus, Giebel (Eauna Yorwelt, Eische, 181$, fif 

1 Pal. Illinois, vol. ii. (1866), p. 72, pl. iv. fig. 17; (?) Ostinaspis acuta, 

H. Trautschold, Nouv. Mem. Soc. Imp. Nat. Moscou, vol. xiii. (1874), p. 299, 
pl. xxviii. fig. 12, e, f. 

2 This name is preoccupied, having been employed by Heckel for a Jurassic 

Pycnodont (Denksckr. math.-naturw. Cl. k. Akad. Wiss. Wien, vol. xi. 1856, 
p. 202). 
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p. 344), and is noticed by T. Stock, Ann. Mag. Nat Hist. [5] 

vol. xii. p. 187, pi. vii fig. 19. 

A remarkable denticulated plate, from the Yoredale Rocks of 

"Wensleydale, Yorkshire, perhaps also referable to the outer skin, is 

named Echinodus paradoocus, J. W. Davis, Quart. Journ. Geol. Soc. 
vol. xl. (1884), p. 631, pi. xxvii. fig. 7. 

Genus "WOIDBJUCA, G. von Munster. 

[Beitr. Petrefakt. vi. 1843, p. 48.] 

Teeth of large size, all adapted for crushing; coronal surface 

smooth and gently rounded. Symphysial teeth few. Dorsal fin- 

spines longitudinally ridged and grooved, the ridges few and 
relatively large. 

Wodnika althausi (Miinster). 

1810. Acrodus althausii, G. von Miinster, Beitr. Petrefakt. iii. p. 123, 
pis. iii. & iv. fig. 6, pi. viii. fig. 5. 

1840. Strophodus arcuatus, G. von Miinster, op. cit. iii. p. 123, pis. iii. 
& iv. fig. 7, pi. viii. fig. 11. 

1843. Strophodus arcuatus, G. von Miinster, op. cit. vi. p. 50, pi. i. fio-. 3. 
1843. Wodnika stnatula, G. von Miinster, op. cit. vi. p. 48, pi. i. fig. 1. 
1843. Strophodus angustus, G. von Miinster, op. cit. vi. p. 51. 
1861. Wodnika striatula, II. B. Geinitz, Dyas, p. 26, pi. v. figs. 5-7. 

Type. Detached teeth; Munich Museum. 

The single known species. 

Form. Sf Log. Upper Permian (Kupferschiefer): Thuringia. 

38591. About ten associated teeth ; Riechelsdorf. Purchased, 1864. 

43423. Portion of jaws showing some of the principal teeth and the 

two series immediately in advance ; Riechelsdorf. 

Presented by Kenneth Murchison, Esq., 1872. 

P. 2774. Some of the teeth of three postero-lateral series in natural 

order; Riechelsdorf. Enniskillen Coll. 

Genus PAL^-SOBATESj H. von Meyer. 

[Palaeontogr. vol. i. 1849, p. 234.] 

A very imperfectly known genus, the species of small size. Teeth 

with low crowns, not longitudinally keeled, without lateral denticles ; 

coronal surface coarsely punctate, almost reticulated. Principal 

teeth elongated, flat or gently rounded; anterior teeth slightly 
elevated, obtuse, of relatively large size. 
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Though not entirely appropriate in significance, this name may bo 
provisionally retained for the Triassic Selachians with teeth much 
resembling those termed Strophodus—no dorsal fin-spines with 
tubercular ornament having hitherto been discovered in the Trias, 
and other facts suggesting the generic distinctness of the fish in 
question. 

Palaeobates angustissimus (Agassiz). 

1837. Psammodus angustissimus, H. B. Geinitz (e.r Agassiz, MS.), Beitr. 
Kennt. Thiiring. Muschelkgeb. p. 22, pi. iii. figs. 6, 7. 

1838. Strophodus angustissimus, L. Agassiz, Poiss. Foss. vol. iii. p. 128, 
pi. xviii. figs. 28-30. 

(P) 1838. Strophodus elytra, L. Agassiz, tom. cit. p. 128 b, pi. xviii. fig. 31. 
1849. Palceobates angustissimus, H. von Meyer, Paheontogr. vol. i. 

p. 233, pi. xxviii. figs. 14, 15. 
1861. Palceobates angustissimus, E. E. Schmid, Nova Acta Acad. Caes. 

Leop.-Car. vol. xxix. no. 9, p. 8, pi. i. figs. 4-15. 
1861. Palceobates ovalis, E. E. Schmid, loc.. cit. p. 9, pi. i. figs. 16-24 h 
1861. Palceobates acrodiformis, E. E. Schmid, loc. cit. p. 9, pi. i. 

figs. 25-27. 
(?) 1861. Palceobates angustus, E. E. Schmid, loc. cit. p. 7, pi. i. figs. 1-3. 
1865. Strophodus angustissimus, H. Eck, Form. bunt. Saudst. u. 

Muschelk. Obersclilesien, p. 62. 

Type. Detached teeth. 
Scarcely yet definable. Principal teeth very long and narrow 

with rounded extremities. 
As already recognized by Eck, the supposed specific differences 

between three of the forms of teeth described by Schmid correspond 
merely with differences of situation in the jaw. Agassiz’s Strophodus 
elytra and Schmid’s Palceobates angustus may be distinct, but cannot 
yet be definitely separated. 

Form. Sf Log. Muschelkalk: Silesia, Thuringia, Bavaria, AYiirtem- 
berg, SaxeAYeimar, Alsace-Lorraine, and Eastern France. Upper 
Bunter : Bhenish Bavaria. 

P. 5563. Two elongated teeth; Upper Muschelkalk, Beuthen, 
Silesia. Purchased, 1888. 

1115-6. Two moderately elongated teeth, and one anterior tooth; 
Laineck, near Bayreuth, Bavaria. Braun Coll. 

P. 2666. Elongated tooth, the crown slightly raised towards one 
extremity; Laineck. Enniskillen Coll. 

1 Another tooth from the Muschelkalk, probably of Palceobates, is named 
Strophodus ovalis, C. Gr. G-iebel, Fauna d. Yorw., Fische (1847), p. 330. 
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P. 2122. Imperfect narrow tooth ; Jena. Egerton Coll. 

28476 a. Three imperfect elongated teeth, and one from a more 

anterior situation; Crailsheim, Wiirtemberg. 

Purchased, 1853. 

P. 2667. Abraded elongated tooth ; Crailsheim. Enniskillen Coll. 

P. 2129. Two anterior teeth; Wiirtemberg. Egerton Coll. 

Genus HYBODUS, Agassiz. 

[Poiss. Poss. vol. iii. 1837, p. 41.] 

Syn. S'phenonchus, L. Agassiz, tom. cit. 1843, p. 201 (in part). 
(?) Meristodon, L. Agassiz, tom. cit. 1843, p. 286. 

(?) Selachidea, F. A. Quenstedt, Handb. Petrefakt. 1852, p. 173. 

Teeth conical or cuspidate, the crown more or less striated, with 

one principal elevation, and one or more lateral prominences on either 

side diminishing outwards; root much or moderately depressed. 

Symphysial teeth few, relatively large. Dorsal fin-spines longi¬ 

tudinally ridged and grooved, the ridges not denticulated; two 

posterior longitudinal series of denticles, not marginal, but placed 

together mesially. Anterior dorsal spine longer and more slender 

than the posterior. Shagreen sparse, consisting of small conical, 

radiately-grooved tubercles, sometimes fused into groups of three. 

Two large hook-shaped, semi-barbed dermal spines immediately 

behind each orbit. Notochord persistent. 

It will be convenient to arrange the species of this genus in 

stratigraphical order, the detached teeth from some horizons being 

doubtfully placed here until the discovery of more satisfactory 

specimens. 

The dorsal fin-spines do not appear to afford constant specific 

characters, and all determinations attempted below must thus be 

regarded as provisional. 

Hybodus plicatilis, Agassiz. 

1837. Hybodus plicatilis, H. B. Geinitz (ex Agassiz, MS.), Beitr. Ixennt. 

Thiiring. Muschelkalkgeb. p. 22, pi. iii. fig. 8. 
1843. Hybodus plicatilis, L. Agassiz, Poiss. Foss. vol. iii. p. 189, pi. xxii. a. 

—— fig. 1; pi. xxiv. figs. 10, 13. 
(?) 1843. Hybodus lonyiconus, L. Agassiz, tom. cit. p. 191, pi. xxiv. figs. 

19-21, 23 (non fig. 22). 
1844. Hybodus plicatilis, H. von Meyer & T. Plieninger, Beitr. Pal. 

Wiirttembergs, p. Ill, pi. xii. figs. 51, 70, 71. 

1844. Hybodus lonyiconus, II. von Meyer & T. Plieninger, op. cit. p. 56, 

pi. xii. figs. 54, 56. 
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1849. Hybodus plicatilis, H. von Meyer, Pakeontogr. vol. i. p. 224, 

pi. xxviii. figs. 35, 36, 40. 
1849. Hybodus mougeoti, H. von Meyer, tom. cit. p. 225, pi. xxviii. 

fig. 37. 
1849. Hybodus obliquus, H. von Meyer, tom. cit. p. 227, pi. xxviii. 

fig. 41. 
(P) 1849. Hybodus longiconus, H. von Meyer, tom. cit. p. 227, pi. xxviii. 

fig. 39. 
1852. Hybodus plicatilis, P. Gervais, Zool. et Pal. Pran^., Explic. PI., 

Poissons Foss. p. 12, pi. lxxvii. fig. 3 (non figs. 1, 2, 4, 5). 

1856. Hybodus plicatilis, C. Giebel, Zeitsclir. gesammt. Naturw. vol. viii. 

p. 426, pi. i. fig. 6. 
1857. Hybodus plicatilis, 0. Chop, Zeitsclir. gesammt. Naturw. vol. ix. 

p. 128. 
1861. Hybodus plicatilis, E. E. Schmid, Nova Acta Acad. Cass. Leop.- 

Car. vol. xxix. no. 9, p. 18, pi. iii. figs. 7-12 (non figs. 1-6). 

1865. Hybodus plicatilis, H. Eck, Form. hunt. Sandst. u. Muschelk. 

Obersclilesien, p. 65. 
1865. Hybodus longiconus, H. Eck, op. cit. p. 119 (in part). 
1870. Hybodus plicatilis, F. Foemer, Geol. von Obersclilesien, pi. xii. 

figs. 13, 14. 
1883. Hybodus plicatilis,. PI. E. Sauvage, Bull. Soc. Geol. France, [3] 

vol. xi. p. 495, pi. xii. figs. 6-11. 

Type. Detached teeth. 

Teeth small, with a relatively high crown, strongly marked by 

vertical superficial wrinkles. The lateral denticles are two, three, 

or four in number on each side, well separated, elongate, and 

slender. 

Detached teeth only being known, it is impossible at present to 

determine the precise characters of the dentition of this species. 

The teeth named H. longiconus, Agass., may almost certainly be 

referred to the sympl^sial portion of the jaw; and Sauvage {Joe. 

cit.) is inclined to think that H. angustus, Agass., is founded upon 

posterior teeth of this species. Schmid (Joe. cit.) also proposes to 

include Agassiz’s H. mougeoti, II. angustus, H. polycyphus, II. obli¬ 

quus, H. cuspidatus, H. sublcevis, and H. cipicahs. AVithout a larger 

number of specimens, however, it does not appear justifiable to 

exteud the synonymy beyond that given above. 

Form. <Sf Loc. Muschelkalk : Bpper Silesia, Bavaria, Wiirtemberg, 

Brunswick, Thuringia, Saxe-AVeimar, Lorraine, and Eastern France. 

28464. Small posterior tooth; Bayreuth, Bavaria. Purchased, 1853. 

1533. Similar tooth ; Bayreuth. Braun Coll. 

P. 2769, P. 2775. Two typical teeth, and one resembling H. longi¬ 

conus, Agass.; Bayreuth. Enniskillen Coll. 
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P. 2179, P. 2180, P. 2191. Six teeth, three being of the form of 

H. longiconus, and showing lateral denticles; Bayreuth. 

Eger ton Coll. 

P. 2770, P. 2770 a. Three teeth, and one large tooth either of this 

species or H. mougeoti; Brunswick. Enniskillen Coll. 

Hybodus mougeoti, Agassiz. 

_1843. Hybodus mougeoti, L. Agassiz, Poiss. Foss. vol. iii. p. 190, pi. xxiv. 
figs;7^87TT7T23l6. 

1843. Hybodus obliquus, L. Agassiz, tom. cit. p, 192, pi. xxiv. figs. 3-6 
(non figs. 1, 2). 

1844. Hybodus obliquus, H. von Meyer & T. Plieninger, Beitr. Pal. 
Wiirttembergs, p. 56, pi. xii. fig. 58. 

1844. Hybodus (obliquus, Ag. P) aduncus, Plieninger, in H. von Meyer & 
T. Plieninger, op. cit. p. 112, pi. xii. figs. 55, 88. 

(P) 1844. Hybodus acluncus, Plieninger, in H. von Meyer & T. Plieninger, 
op. cit. p. 112, pi. xii. figsr 26, 35, 80^ t : 

1852. Hybodus plicatilis, P. Gervais, Zool. et Pal. FranQ. Explic. Pi. 

Poiss. Foss. p. 12, pi. lxxvii. figs. 1, 2, 4 (non fig. 3). 

1856. Hybodus mougeoti, C. Giebel, Zeitschr. gesammt. Naturw. vol. viii. 
p. 426, pi. i. fig. 7. 

1861. Hybodus plicatilis, E. E. Schmid, Nova Acta Acad. Cses. Leop.- 
Car. vol. xxix. no. 9, p. 19, pi. iii. figs. 1-6. 

1865. Hybodus mougeoti, H. Eck, Form. bunt. Sandst. u. Musckelk. 
Oberschlesien, p. 118. 

1883. Hybodus mougeoti, H. E. Sauvage, Bull. Soc. Geol. France, [3] 
vol. xi. p. 495, pi. xii. fig. 12. 

Type. Detached teeth. 

Teeth very robust, with a relatively high crown, strongly marked 

by numerous vertical superficial wrinkles. Lateral denticles small, 
robust, sometimes absent. 

Some of the teeth referred to this species do not differ much from 

those of H.plicatilis, but we follow Sauvage in regarding it as distinct. 

Form. Sf Log. Muschelkalk and Lettenkohl: Bavaria, Wiirtemberg, 

Hanover, and Eastern France. 

1534-5. T wo small teeth, and one larger; Bayreuth, Bavaria. 

Braun Coll. 

19684. Large tooth, with worn or abraded principal cone; Bayreuth. 

Purchased, 1845. 

P. 2180 a. Typical tooth; Bayreuth. Egerton Coll. 

P. 2782. Tooth, with worn or abraded principal cone; Hildesheim, 

Hanover. Enniskillen Coll. 
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28479. Three tooth-fragments, perhaps of this species ; Crailsheim, 

'WTirtemberg. Purchased, 1853. 

P.2179. Similar fragment; Crailsheim. Egerton Coll. 

Hybodus polycyphus, Agassiz. 

1843. Hybodus polycyphus, L. Agassiz, Poiss. Foss. vol. iii. p. 193, 
pi. xxiv. figs. 17, 18. 

1843. Hybodus longiconus, L. Agassiz, tom. cit. pi. xxiv. fig. 22. 

1844. Hybodus 7'ugosus, T. Plieninger in H. von Meyer & T. Plieninger’s 

Beitr. Pal. Wiirttembergs, pp. 56, 117, pi. xii. figs. 52, 59. 

1849. Hybodus mougeoti and H. plicatilis, H. von Meyer, Paleeonto°r. 
vol. i. p. 226, pi. xxviii. figs. 46-48. 

1852. Hybodus rugosus, F. A. Quenstedt, Handb. Petrefakt. p. 177, 

pi. xiii. fig. 29. 

1865. Hybodus polycyphus, H. Eck, Form. bunt. Sandst. u. Muschelk. 
Oberschlesien, p. 119. 

Type. Detached teeth. 

Teeth very thick and robust, with a moderately elevated crown. 

Coronal surface mostly smooth, with rugose markings extending 

downwards from the summit of the principal cone, and also from 
the summit of the stout lateral denticles. 

Form. <$,' Loc. Muschelkalk and Lettenkohl: E. France, Wiirtem- 
berg, Saxony, and Silesia, e * 

28476. Three broken teeth; Bone-bed, Crailsheim. 

Purchased, 1853. 

P. 2189. Imperfect tooth ; Crailsheim. Egerton Coll. 

P.2790. Similar specimen ; Crailsheim. Ennislcillen Coll 

28481. Tooth; Halle, Saxony. Purchased, 1853. 

Hybodus cuspidatus, Agassiz. 

1843. Hybodus cuspidatus, L. Agassiz, Poiss. Foss. vol. iii. p. 194, 
pi. xxii. a. figs. 5-7. 

1844. Hybodus cuspidatus, H. von Meyer & T. Plieninger, Beitr. Pal. 
Wiirttembergs, p. 113, pi. xii. figs. 57, 61, 62. 

1882. Hybodus robustus, F. A. Quenstedt, Handb. Petrefakt. 3rd edit, 
p. 277, pi. xxi. fig, 31. 

Type. Detached teeth. 

Teeth with a relatively high conical crowTn, strongly marked by 

vertical superficial wrinkles. Lateral denticles robust and conical. 

Form, df Loc. Upper Muschelkalk and Keuper : Wiirtemberg. 

28465. Imperfect tooth; Ludwigsburg. Purchased, 1853. 

19691. Tooth fragment; Wiirtemberg. Purchased, 1845. 
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Hybodus apicalis, Agassiz. 

1843. Hybodus apicalis, L. Agassiz, Poiss. Foss. vol. iii. p. 195, pi. xxiii. 

figs. 16-20. 

Type. Detached teeth. 

Teeth very minute, with a high crown, the principal cone tapering 

to a very sharp point. 

Form. Log. Lettenkohl: Hanover. 

P. 2190. Three broken teeth; Hildesheim. Egerton Coll. 

Hybodus minor, Agassiz. 

1837. Hybodus minor, L. Agassiz, Poiss. Foss. vol. iii. p. 48, pi. viii. b. 

figs. 2, 3 (spine). 
1843. Hybodus minor, L. Agassiz, tom. cit. p. 183, pi. xxiii. figs. 21-24 

(teeth). 

1844. Hybodus minor, H. von Meyer & T. Plieninger, Beitr. Pal. Wiirt- 

tembergs, p. 109, pi. xii. fig. 28. 
1872. Hybodus minor, R. Etheridge, Proc. Cardiff Naturalists’ Soc. 

vol. iii. pi. ii. figs. 12-14. 

Type. Dorsal fin-spine; Bristol Museum. Teeth; British 

Museum. 

A relatively small species. Teeth with a high crown, much 

resembling H. apicalis, but having the principal cone more slender 

and less sharply pointed. Lateral denticles 1-3, robust, and the 

coronal superficial wrinkles prominent. Base depressed, flattened, 

expanded posteriorly. 

Upon the dorsal fin-spines, referred by Agassiz to the same 

species, the longitudinal ridges are rounded, strong, and of approxi¬ 

mately equal size; the posterior face is slightly convex, and the 

denticles large. Some of these spines, however, must pertain to 

Acrodus minimus. 

Form. Sf Log. Bhaetic: Somersetshire, Gloucestershire, Devonshire, 

Leicestershire, and Wurtemberg. 

P. 2783-4. Teeth described and figured by Agassiz, tom. cit. p. 183, 

pi. xxiii. figs. 23, 24; Axmouth, Devonshire. 

Enniskillen Coll. 

P. 2786, P. 2789. Fourteen detached teeth; Axmouth. 

Enniskillen Coll. 

P. 2771. One tooth labelled H. plicatilis by Agassiz; Axmouth. 

Enniskillen Coll. 

Egerton Coll. P. 2194. Two detached teeth; Axmouth. 
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P. 2788. Tooth associated with fragment of cephalic dermal spine 

(Sphenonchus); Axmouth. Enniskillen Coll. 

P. 2193 a. Tooth; Aust Cliff, near Bristol. Egerton Coll. 

P. 5338. Seven teeth detached from matrix; Aust Cliff. 

P. 2787. Fragment of Aust bone-bed, with two large teeth, a small 

broken cephalic spine, and a fragment of the dorsal spine. 

Enniskillen Coll. 

19692. Anterior tooth; "Wurtemberg. Purchased, 1845. 

Of the following dorsal fin-spines, the majority doubtless pertain 

to Hybodus minor, but some almost certainly to Acrodus minimus :— 

P. 3169. Incomplete slender spine; Aust Cliff. Enniskillen Coll. 

P. 2176. Imperfect dorsal spines; Aust Cliff. Egerton Coll. 

34986. Two portions of dorsal spines, showing posterior denticles; 

Aust Cliff. Purchased, 1860. 

41293. Abraded dorsal spine; Aust Cliff. Purchased, 1869. 

24840. Two much broken dorsal spines ; Aust Cliff. 

Purchased, 1850. 

P. 430. Imperfect dorsal spine; Axminster. Purchased, 1882. 

Hybodus lawsoni, Duff. 

1842. Hybodus lawsoni, P. Duff, Geol. Moray, pp. 61, 63, pi. iv. figs. 1, 

2,5,6. 
(P) 1842. Tooth of Sphenonchus, P. Duff', op. cit. p. 63, pi. iv. fig. 11. 

1843. Hybodus dubius, L. Agassiz, Poiss. Foss. vol. iii. p. 188, pi. xxii. a. 

figs. 8—10. ^ 

(P) 1843. Sphenonchus martini, L. Agassiz, to?n. cit. p. 203, pi. xxii. a. 

figs. 15-17. 

Type. Dorsal fin-spines and teeth. 

A small species. Teeth with a high crown, the principal cone 

long, slender, and pointed, and at least one well-separated lateral 

cone on each side ; coronal surface strongly wrinkled. Base of 

tooth slightly expanded posteriorly. 

Form. Sf Loc. Bhaetic : Linksfield, near Elgin, Scotland1. 

P. 2174. Two teeth. Egerton Coll. 

P. 2174 a. A small, abraded dorsal spine, and fragment of a larger 

specimen. Egerton Coll. 

1 A tooth from the Wealden of Hanover is referred to H. dubius, Agass., by 

C. Struckmann, Wealden-Bild. Umgegend Hannover, 1880, p. 92, pi. iii. fig. 10. 
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P. 2839. Imperfect large dorsal spine. Enniskillen Coll. 

34992-3. Two fragments of spines. Purchased, 1860. 

Hybodus cloacinus, Quenstedt. 

1858. Hybodus cloacinus, F. A. Quenstedt, Tier Jura, p. 34, pi. ii. fig. 15. 

1872. Hybodus reticulatus, R. Etheridge, Proc. Cardiff Naturalists’ Soc. 

vol. iii. pi. ii. fig. 11. 
(?) 1881. Hybodus austiensis, J. W. Davis, Quart. Journ. Geol. Soc. 

vol. xxxvii. p. 416, pi. xxii. fig. 1. 

Type. Detached tooth; Tubingen Museum. 

Teeth narrow and much laterally elongated : the principal coronal 

eminence slender and bluntly pointed, its height not equalling half 

the length of the tooth; lateral cones short, blunt, 3-4 on each side; 

superficial coronal wrinkles large, generally few and widely spaced, 

but variable. Root not expanded posteriorly. 

Form. § Loc. Rhsetic : Wurtemberg,jSomersetshire, Gloucester¬ 

shire, and Devonshire. (?) Lower Lias : Lyme Regis, Dorsetshire. 

23153 a. Three fragments of teeth; Aust Cliff, near Bristol. 

Purchased, 1849. 

P. 2193. Five teeth; Aust Cliff. Egerton Coll. 

P. 2776-7. Two imperfect teeth; Aust Cliff. Enniskillen Coll. 

P. 5100. Tooth; Garden Cliff, Westbury-on-Severn. 

Presented by J. E. Lee, Esq., 1885. 

P. 2771. Small tooth; Axmouth, Devonshire. Enniskillen Coll. 

The following dorsal fin-spines are of the form described by J. W. 

Davis (Joe. cit.) as H. austiensis, and, on account of their size, may be 

provisionally assigned to H. cloacinus. The lower portion of the 

posterior face appears to exhibit a more prominent longitudinal 

eminence than in the spines assigned to H. minor. 

36165. Abraded middle portion of spine; Aust Cliff. Johnson Coll, 

P. 2177. Two imperfect abraded spines ; Aust Cliff. Egerton Coll, 

P. 2778. A slightly crushed spine, wanting the extremity of the 

base ; Aust Cliff. The exserted portion measures about 

0*185 in length, and exhibits large posterior denticles 

much abraded, as in the specimen figured by Davis, loc. 

cit. Enniskillen Coll. 

P.2779. Incomplete exserted portion of a slightly larger spine; 

Aust Cliff. Enniskillen Coll. 
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There is still some doubt as to the propriety of assigning the fol¬ 

lowing specimens to H. doacinus, but the teeth seem to agree most 

closely with those of this species :— 

P. 2196. Crushed remains of the head and dentition, four of the 

teeth shown, of the natural size, in PI. X. figs. 10-14; 

Lower Lias, Lyme Regis. Most of the teeth preserved are 

referable to the principal lateral rows, and are scarcely 

distinguishable in form from the typical teeth of H. doa¬ 

cinus. The superficial coronal wrinkles are numerous in 

all but few examples, and they are sometimes more closely 

arranged and prominent on one side of the crown than on 

the other. Egerton Coll. 

39785. Small group of anterior teeth, two shown, of the natural 

size, from the posterior and anterior aspect respectively, in 

PI. X. figs. 8, 9 ; Lyme Regis. Purchased, 1862, 

Hyhodus raricostatus, Agassiz. 

1843. Hybodus mricostatus, L. Agassiz, Poiss. Foss. vol. iii. p. 187, 

pi. xxiv. fig. 24. 

Type. Detached tooth; Bristol Museum. 

Teeth with a relatively low crown, the median eminence broad 

and pointed, and all the lateral cones and the lougitudinal crest 

acute ; superficial coronal wrinkles generally few, though variable. 

The hinder lateral teeth are much elongated, with the sharply- 

pointed coronal cusps partially fused together, and the longitudinal 

acute crest especially prominent. 

This species appears to be intermediate between H. doacinus and 

H. delabechei, and it is scarcely possible to distinguish some of the 

teeth from those of the latter species. 

Form. Loc. Lower Lias: Lyme Regis, Dorsetshire1. 

43972. A group of very large postero-lateral teeth, many with few 

and insignificant coronal wrinkles. Several of the teeth 

are more elongated than any met with in H. delabechei. 

Purchased, 1872. 

P. 2800. Half of a naturally-arranged transverse series of seven 

large teeth, with few coronal wrinkles, cut across the 

median apices, and the section polished. EnnisTcillen Coll. 

1 A fragmentary tooth, not of H. rciricostatus, is described under this name 
by K. Fricke, Palseontogr. vol. xxii. (1875), p. 393, pi. xxi. fig. 20. 

s 



258 SELACHII. 

P. 2798. Group of postero-lateral teeth, and shagreen. 

Enniskillen Coll. 

P. 2796. Portions probably of the three hinder series of teeth 

(nos. vii. to ix.), with very low crowns, shown, of the 

natural size, iu PI. X. fig. 15. In the teeth of the small 

terminal row the longitudinal crest gradually rises to a 

median eminence, and there are only faint indications of 

one or two lateral points on each side. The teeth of the 

sec and row are more than three times as long as these, 

and the principal eminence, which is narrow and pointed, 

is placed at about one third of the length of the crown 

from its anterior extremity ; the lateral cusps vary in 

their relative prominence, and are three or four in number 

anteriorly and about eight posteriorly. The third series of 

teeth is too imperfect for description, but there is distinct 

evidence that the median coronal elevation is much larger 

than in the series behind. The number and proportions 

of the superficial wrinkles upon the crown vary consider¬ 

ably, but they are often sparse and delicate. 

Enniskillen Coll. 

The following small specimens are not certainly determinable, but 

may pertain to young individuals of this species :— 

P. 2797. Obscure remains of the jaws, branchial arches, and other 

cartilages, with the scattered dentition, and part of a 

“/Sphenonchus.” Two of the teeth are shown, of the 

natural size, in PI. X. figs. 6, 7, and they are all re¬ 

markable for the fewness and prominence of the coronal 

wrinkles. Enniskillen Coll. 

P. 3168. The crushed head and anterior portion of the trunk of a 

small Hybodont, probably to be regarded as a young indi¬ 

vidual. The skull must have originally measured about 

008 in length; and the first dorsal fin-spine attains a 

total length of 0*095, inserted at a distance of about 0*2 

from the end of the snout. The remains of the head are 

exposed from below, displaying the characteristic basi- 

occipital region of the cranium and portions of the man¬ 

dibular and hyoid arches, with a few scattered teeth. The 

right ceratohyal is shown, slightly curved, very broad and 

large, attaining a length of about 0-06; but the precise 

outlines of the other elements are obscured. The teeth 

exhibited have sharp, broad, coronal cusps,—one principal, 
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placed more or less mesially, with two or three smaller 

cusps on either side; the superficial coronal wrinkles are 

few and large, and the base of the tooth in each case is 

somewhat depressed. Portions of the branchial apparatus 

are preserved, but the number and proportions of the 

arches cannot be determined. Still more posteriorly are 

to be observed the two long slender halves of the pectoral 

arch, tapering above; each division measures about Ol in 

length, but it cannot be determined whether they were 

united ventrally. The dorsal fin-spine is not much broken; 

the base is about equal in size to the exserted part; the 

posterior denticles are very large ; and the lateral orna¬ 

mental ribs are few, widely spaced, and sharp. In these 

characters the spine much resembles that named by Agassiz 

II. crassispinus. Enniskillen Coll. 

11262, 11282. Two groups of small low-crowned teeth, with the 

cusps slightly oblique, bearing the MS. name of Hybodus 

homopryon, Agassiz. Mantell Coll. 

Hybodus delabechei? Charles worth. 

1839. Hybodus delabechei, E. Charlesworth, Mag. Nat. Hist. n. s. 
vol. iii. p. 242, pi. iv. 

1843. Hybodus pyramidalis, L. Agassiz, Poiss. Foss. vol. iii. p. 182, 
pi. xxii. a. figs. 20, 21. 

I860. Hybodus delabechei, E. C. H. Day, Geol. Mag. vol. ii. p. 565. 

Type. Imperfect head associated with dorsal fin-spines. 

Teeth with a relatively low crown, the median eminence large 

and prominent, conical or pyramidal, with two, three, or four small 

lateral cones of similar form; superficial coronal wrinkles numerous, 

acute. The median coronal eminence is relatively the largest and 

broadest in the principal lateral teeth ; and both it and the lateral 

cones are narrowest and highest in the symphysial teeth. The 

hindermost lateral teeth are small, very low, long, and narrow,, and 

have the cones rounder than in other parts of the dentition. 

The type specimen of H. pyramidalis appears to have been de¬ 

scribed only from the drawing, which is misleading, inasmuch as it 

does not exhibit the considerable variations of the teeth in the 
associated group. 

Form. <$f Loc. Lower Lias : Lyme Pegis, Dorsetshire. /LqJUs^s 

39880. Crushed head and anterior portion of the trunk, exhibiting 

the shagreen, cephalic spines, and a few teeth, shown, of 
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one-third the natural size, in PI. YIII. fig. 1, and already 

briefly noticed by E. C. H. Day, loc. cit. The parts are 

much disturbed, and the thick covering of shagreen 

obscures the internal skeleton ; but there is the appearance 

of a blunt rounded snout, and the position of the right 

orbit (orb.) is distinguishable. A few teeth are seen 

bordering the lower margin of the right pterygo-quadrate 

cartilage, and these are of the ordinary type characterizing 

the species. The left pterygo-quadrate (]?tq.) is displaced 

upwards. The shagreen-granules (PI. YIII. figs. 2-5) are 

conical in shape, with ridges and deep furrows diverging 

from the apex, and with a well-defined base; being, indeed, 

very suggestive of the small Carboniferous fossils named 

Petrodus. These granules are largest upon the top of the 

head (figs. 2, 3), and are especially conspicuous between, 

and immediately in advance of, the orbits ; they are much 

smaller behind the head, and tend towards fusion into 

small groups of three (figs. 4, 5). Their relative propor¬ 

tions are shown by the figures, which are all drawn of 

three times the natural size. Behind the orbit on the 

right side, and on the same level as this aperture, are fixed 

two large recurved semi-barbed spines, upon triradiate 

bases (fig. 1 c.s.1, c.s.2), which have already been recognized 

by Charles worth and Day as identical with the supposed 

teeth described by Agassiz under the name of 8'phenon- 

cJius. Though probably slightly displaced, these append¬ 

ages have the appearance of being almost in their natural 

position ; and the corresponding spines are seen upon the 

left side. Each of the anterior pair has two protuber¬ 

ances at the base of the “crown,” while in the posterior 

pair these are absent. Purchased, 1866. 

P. 3159. liemains of a larger fish, comprising cartilage-fragments 

of the head and appendicular skeleton, two broken cephalic 

spines, the imperfect dorsal spines, and shagreen. 

Enniskillen Coll. 

P. 3160. Crushed skull and mandible, side view, showing a portion 

of the displaced dentition and traces of shagreen, associated 

with other fragments of cartilage, and the two dorsal fin- 

spines. Enniskillen Coll. 

P. 3161. Bemains of the left mandibular, pterygo-quadrate, and 

other cartilages, with the scattered dentition and traces of 

shagreen. The specimen has been broken across the middle 
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of the head, and the anterior fragment somewhat misplaced, 
a small intermediate portion in the upper part of the 
fracture being wanting. Enniskillen Coll. 

40352. Imperfect remains of the skull and mandible and other 
cartilages, with part of the slightly scattered dentition, 
shagreen, and three of the “ Sjyheyionchi” Purchased, 1867. 

P. 3171. Imperfect left mandibular and pterygo-quadrate cartilages, 
and other fragments, with a few broken teeth. 

Enniskillen Coll. 

35792. Fragment of cartilage and teeth. Purchased, 1860. 

P. 2781. Remains of cartilage, shagreen, and a few large teeth, in 
very hard matrix, identical in character with that of the 
next specimen. Enniskillen Coll. 

20570. Group of displaced teeth, forming the type specimen of H. 
joyramidalis, Agassiz. As remarked above, the teeth 
exhibit much variation in size and form, and four are 
shown, of the natural size, in PI. X. figs. 1-4. Only a few 

have the median eminence relatively so large as indicated 
in the figure in the 4 Poiss. Foss.’ Johnson Coll, 

P. 2795. A broken small slab of Lias, showing about seventy teeth, 
some in their natural relative positions. Those originally 
occupying the middle of the side of the jaw measure 
0*023 in their long diameter, while those at the symphysis 
only have a corresponding measurement of about 0*015. 
In the latter, the coronal cusps are relatively high, and the 
large fibrous base is very broad. Enniskillen Coll. 

P. 2791. Teeth of the four hindermost series in the jaw, arranged 
in their original relative positions, and shown, of the 
natural size, in Pl. X. fig. 5. The teeth of the third row 
preserved (b) are very similar to the imperfect example 
from the type specimen of H. pyramidalis figured in PL X. 
fig. 4, and those of the second row also resemble one of 
the last-named fossil. There can thus be little doubt as 
to the specific determination of the present specimen. As 
shown in side view (figs. 5 a-c), the coronal cusps are less 
elevated and more rounded than those of the more an¬ 
teriorly placed teeth. Enniskillen Coll. 

P. 2799. Portions of four series of teeth, naturally arranged, with 
fragments of cartilage and shagreen, Enniskillen Coll. 
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P. 2198. Fossil of a very similar character to the preceding, hut 

showing more anterior teeth. Egerton Coll. 

20600. A scattered group of teeth. Johnson Coll. 

20600 a. Small group of naturally arranged principal teeth, much 

abraded and broken. Johnson Coll. 

18989. Group of about twenty teeth. Purchased, 1854. 

P. 4174. A few scattered teeth, associated with two broken cephalic 

spines. Enniskillen Coll. 

32750. Group of small teeth. 

39148. Seven associated teeth. 

40092. Four teeth. 

P. 2201-2. Four teeth. 

Purchased, 1857. 

Bowerbank Coll. 

Purchased, 1866. 

Eaerton Coll. 

P. 2203. Four groups of teeth, either of this species or of H. rari- 

costatus. Egerton Coll. 

P. 2793. Seven teeth. Enniskillen Coll. 

P. 2791 a. Group of small teeth, partly arranged in natural series, 

probably referable to the young or a small individual of 

this species. Enniskillen Coll. 

39784. Group of small teeth. Purchased, 1862. 

38103. Large group of scattered small teeth, including some from 

the hindermost rows, associated with a few small fragments 

of cartilage, shagreen, and portions of two “/Sphenonchi.” 

This specimen may be referred, without much hesitation, 

to the young of the present species Purchased, 1864. 

38127. Teeth and first dorsal fin-spine of a still smaller fish, either 

of this species or H. meclius. Purchased, 1864. 

It is impossible at present to distinguish the dorsal fin-spines of 

H. delabechei from those of II. meclius and II. raricostatus, and the}' 

are therefore provisionally grouped together below. The dorsal spine 

of H. cldabechei is shown in No. P. 3160, and that of E. meclius in 

No. P. 340; that of II. raricostatus is still unrecognized. The 

spine is robust, and the lateral ribs very numerous and closely 
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arranged, sharp distally, rounder and more nodose proximally ; the 

denticles are very large, placed upon a longitudinal elevation of the 
posterior face. 

42512. Two much abraded spines of one individual, free from matrix. 

The posterior face exhibits the median longitudinal eleva¬ 

tion ; and the exserted portion of the first measures 0-355 

in length, that of the second 0*255. Purchased. 

P. 3231. Anterior dorsal spine, about 0*425 in total length, exhib¬ 

iting two alternating series of very large posterior den¬ 

ticles ; with three imperfect cephalic spines. 

Enniskillen Coll. 

38544. Anterior spine, 0*48 in total length, the denticles towards 

the extremity smaller and more numerous than usual. 

Purchased, 1864. 

P. 5869. Crushed and broken spine, with larger denticles, exserted 

portion 0*34 in length. Enniskillen Coll. 

39853. Much curved crushed and broken spine, the exserted portion 

measuring about 0*275 in length. Purchased, 1866. 

P. 2165, Imperfect anterior spine. Egerton Coll. 

P. 2166. Crushed spine, about 0*42 in total length. Egerton Coll. 

P. 2802. Spine about 0*35 in total length, with several characteristic 

denticles. Enniskillen Coll. 

P. 4279. Large crushed spine. Enniskillen Coll. 

P. 3164. Large crushed spine, 0*435 in total length, with a few 

characteristic denticles. Enniskillen Coll. 

20006. Posterior dorsal spine, about 0*23 in total length. 

Johnson Coll. 

P. 5866. Imperfect posterior dorsal spine. Egerton Coll. 

P. 5870. Less incomplete posterior dorsal spine, with characteristic 

denticles, the exserted portion measuring about 0*19 in 
length. 

P. 2166 e. Corresponding spine, with very numerous closely arranged 

lateral ribs. Egerton Coll. 

P. 4327. Imperfect much curved posterior spine. Enniskillen Coll. 
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P. 2166 c. Small spine, the exserted portion measuring 0*24, and 

the base 0*105 ; a few large denticles are closely arranged 

towards the extremity. Egerton Coll. 

P, 2166 g. Imperfect spine, labelled by Agassiz ffyboclus homoprion. 

Egerton Coll. 

Hybodi^s medius, Agassiz. 

1843. Hybpdus medius, L. Agassiz, Poiss. Foss. vol. iii.p. 184, pi. xxiv. 
fig. 25. 

Type. Group of teeth. 

Teeth with a relatively low crown, the contour gradually rising 

into a median conical pointed eminence ; lateral cones generally 

inconspicuous ; superficial coronal wrinkles numerous and prominent. 

The lateral cones are relatively the largest in the most anterior 

teeth; and the most posterior teeth are not much elongated. 

Form. <Sf Log. Lower Lias : Lyme llegis, Dorsetshire. 

P. 340. Head and anterior portion of the trunk, preserved upon a 

slab of Lias, 1*17 m. (3 ft. 5 in.) in length, partly disturbed 

by the head of an Ichthyosaurus. The specimen is shown 

of one-fifth the natural size, in PI. VII. fig. 2, and exhibits 

the crushed head and dentition from the lower aspect, 

the partly disturbed axial skeleton of the trunk in side- 

view, and the two dorsal fin-spines1. The outlines of 

the pterygo-quadrate (ptq.) and mandibular (md.) carti¬ 

lages are distinguishable, exhibiting the usual form ; and 

the adjoining extremities of the left hyomandibular (Jim.) 

and ceratohyal (eh.) project beyond the left mandibular 

ramus. The dentition is somewhat scattered, and is closely 

similar to that shown in Ho. P. 2199, many of the teeth 

having more distinctly separated lateral cones than in 

Ho. 41103. Obscure traces of the branchial apparatus 

(ihr.) and the pectoral arch (pet.) occur behind the head ; 

and still more posteriorly the neural arches and spines 

(na.) are arranged in broken, though comparatively regu¬ 

lar series. The latter are broad and elongate, not clearly 

separated at their base, but without any indications of 

intercalary cartilages; and immediately below the series 

is a narrow vacant space, evidently implying the persis¬ 

tence of the notochord (not.). The abdominal region is 

well supported by strong ribs (r.), which are all unfortu¬ 

nately displaced, crushed, and broken. Towards the 

1 The second dorsal spine being detached is not shown in the figure. 
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hinder portion of the abdominal region, where the axial 

skeleton abruptly terminates in the fossil, a series of about 

nine broad elongated cartilages (na ?) occurs higher upon 

the slab, with the appearance of having all the superior 

extremities fused together ; and this may be interpreted, 

either as a displaced portion of the axial skeleton itself, or 

as the support of a dorsal fin. Both the dorsal fin-spines 

are much broken, the anterior (els'.) being situated very 

far forwards, and the posterior being entirely detached 

from the slab. The back of the anterior spine is not quite 

flat, but raised into a slight median longitudinal keel, upon 

which are fixed two sparse series of large denticles. 

Purchased, 1881. 

41103. A large slab of Lias exhibiting the greater part of the left 

pterygo-quadrate (ptq.) and mandibular (mcl.) cartilages, 

side view (PI. IX. fig. 1), with the dentition, scattered 

shagreen, and three imperfect displaced “ Sphenonchi.” 

The outer teeth of each transverse series in both jaws are 

nearly all in position, and there thus appear to be eight 

series in each ramus, without a median symphysial row, 

as shown by the figure. There are also numerous other 

scattered teeth, exhibited from various aspects. In the 

lower jaw, the first tooth (i.) has much the highest and 

most prehensile crown, there being two large and perhaps 

one small lateral denticle. The second tooth (it.) is some¬ 

what more elongated, witli smaller lateral denticles; and 

in the teeth beyond, the denticles become very insignificant. 

The teeth of series iv. and v. are the largest, and the 

hindermost are much the smallest. In the upper jaw the 

most anterior teeth are much displaced, and there is a 

close general correspondence with the lower dentition, 

those teeth nearest the symphysis only differing from the 

opposing teeth in their relatively larger size. 

Purchased, 1868. 

P. 2199. Group of scattered large teeth, mostly of the typical form, 

but some with unusually prominent lateral cusps. 

Egerton Cod. 

36878-81, 38539-40. Twenty teeth, some with cleft summits, one 

of the latter shown, of the natural size, in PI. IX. fig. 2. 

Purchased, 1862, 1864. 

Egerton Coll. P. 2200. About twenty-five teeth. 
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P. 2792, P. 2794. Seventeen teeth, two having the central eminence 

cleft, and two with the crown divided near one extremity 

(PI. IX. fig. 3)X> 2-9^4j Enniskillen Call. 

Hybodus reticulatus, Agassiz. 

1822. Fossil jaw with a triple row of teeth, H. T. De la Beche, Trans. 

Geol. Soc. [2] vol. i. p. 44, pi. v. fig. 3. 

1837-43. Hybodus reticulcitus, L. Agassiz, Poiss. Foss. vol. iii. pp. 50, 

180, pi. ix. figs. 1-9 l, pi. xxiv. fig. 26, pi. xxii. a. figs. 22, 23, ^ 

(?) 1837. Hybodus formosus, L. Agassiz, tom. cit. p. 51, pi. ix. figs. 10,1L \ 

Tigpe. Associated teeth, cartilage, and dorsal spines; OxfordJ 

Museum. 

Teeth narrow, with a relatively high crown, the median eminence 

and all the lateral cones slender and sharply pointed; superficial 

coronal wrinkles fine and numerous, often not extending to the 

apex. In the anterior and principal teeth, the height of the median 

eminence is often equal to two-thirds or even three-quarters of the 

long diameter of the tooth ; and this cone is almost invariably much 

bent both backwards and laterally. The root is of very loose 

texture. 

Form. Sf Loc. Lower Lias: Lyme Regis, Dorsetshire. 

P. 3163. Crushed head, showing the partially distorted outlines of 

one pterygo-quadrate cartilage and a number of scattered 

teeth. Enniskillen Coll. 

40335. Portion of crushed head, showing shagreen and a few of 

the anterior teeth. Some of the teeth (PI. X. figs. 16-18) 

are of a more prehensile character than any figured by 

Agassiz. Purchased, 1867. 

P. 2198. Small specimen of associated cartilage, shagreen, and 

teeth. Egerton Coll. 

P. 2198 a. Portions of the cartilages of the jaws, associated with a 

few teeth, and one “ Eplienonehus.” Egerton Coll. 

P. 2198 b. Two groups of teeth. Egerton Coll. 

P. 2203 a. Fragmentary teeth associated with two “ Sphenonchi.” 

Egerton Coll. 

P. 2203 b. Three broken teeth, associated with fragments of sha¬ 

green and two “ Sphenonchi.” Egerton Coll. 

1 Some of these spines may pertain to Aerodus. 



>iapuj^p. pAJbu^cb, ,/?. /3<^>. 

^v^v,. J,. /Of 3. ’r%~- 4^^ 

^rSf^ rf3/\ck ^-l<.f 





CESTRACIONTIDiE. 267 

P. 2208. Portions of left pterygo-quadrate, mandibular, hyoman- 

dibular, and ceratohyal cartilages, with a few imperfect 

teeth, and fragments of three USphenonchi” and one 

dorsal spine. Egerton Coll. 

P. 3162. A few scattered teeth, associated with fragments of carti¬ 

lage and shagreen. Enniskillen Coll. 

P. 5876. Fragments of skull, jaws, and branchial arches, associated 

with teeth and the two dorsal fin-spines. Some caudal 

vertebrae of a small Ichthyosaurus are mingled with the 

remains. Enniskillen Coll. 

P. 3156. Remains of a crushed head, with traces of teeth, two 

“ Sphenonchi,” and the first dorsal spine. Enniskillen Coll. 

P. 423. Remains of the head, about five teeth, the first dorsal fin- 
spine, and shagreen. 

Presented by E. Seymour Ha den, Esq., 1882. 

The dorsal fin-spines of this species are not readily distinguishable 

from those of Acroclus anningice. The anterior dorsal is long and 

slender, with the lateral ribs more or less acute and evenly spaced, 

and the denticles of moderate size, placed upon a longitudinal 

elevation of the posterior face. The following specimens are provi¬ 
sionally placed here :— 

P. 3170. Anterior and posterior dorsal fin-spines, associated with 

fragments of cartilage. The superficial ganoine layer of 

the spines is almost destroyed. Enniskillen Coll. 

P. 5865. Associated anterior and posterior spines, the exserted 

portion of the first measuring 0’22 in length, that of the 

second O’185. History unknoivn. 

42297. Much abraded and broken spine. Purchased, 1870. 

P. 2166 h. Broken anterior spine, labelled by Agassiz Hybodus in- 

curvus. Egerton Coll. 

P. 2162. Slender spine, with comparatively flat posterior face, the 

exserted portion measuring 0'37. Egerton Coll. 

P. 2826. Anterior spine, wanting posterior denticles and most of 

the inserted portion ; the exserted portion measures 0*295, 

and the lateral ridges are not crowded behind in the 

proximal half. Enniskillen Coll. 
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P. 3165. Very long slender spine, wanting posterior denticles, 0-435 

in total length. 

37387. Small spine, exserted 0*14. 

46564. Small spine, 0-143 in total length. 

P. 2167. Small slender spine, exserted 0*105. 

P. 2805. Small slender spine, exserted 0*17. 

P. 2825, P. 2829. Two small spines, exserted 0-08 and 0-09 respec¬ 

tively. Enniskillen Coll. 

Enniskillen Coll. 

Purchased, 1863. 

Purchased, 1875. 

Egerton Coll. 

Enniskillen Coll. 

P. 2817. Much abraded posterior spine, exserted 0-2. 

EnnisJcillen Coll. 

An undetermined species allied to Hybodus reticulatus is indicated 

by a large slab from the Lias of Boll, Wiirtemberg (P. 5880), ex¬ 

hibiting remains of the cartilages of the mandibular, hyoid, and 

branchial arches, with a few imperfect teeth and one dorsal tin- 

spine. 

Hybodus polyprion? Agassiz. 

1843. Hybodus polyprion, L. Agassiz, Poiss. Foss. vol. iii. p. 185, 

pi. xxiii. tigs. 1-15x. 

1871. Hybodus poly prion, J. Phillips, Geol. Oxford, p 177, diagr. 

xxxvii. figs. 2, 3. 

1871. Hybodus juyosus, J. Phillips, op. cit. p. 177, diagr. xxxvii. fig. 1. 

1886. Hybodus poly prion, A. S. Woodward, Geol. Mag. [3] vol. iii. 

p. 257, pi. vi. tigs. 1, 2. 

Type. Detached teeth; School of Mines, Paris. 

Teeth with a high much compressed crown ; median cone ob¬ 

lique, except in the most anterior teeth ; lateral cones two or three 

in number, broad. Coronal surface of the anterior and principal 

teeth smooth, except near the base, where marked by short vertical 

wrinkles; a few of the superficial wrinkles in the posterior teeth 

extending to the apices of the cones. Boot short, depressed. 

As already remarked by Agassiz and the present writer, some of 

the teeth of this species exhibit considerable resemblance to those 

of Notidanus. 

Form. Sf Loc. Bathonian (Stonesfielcl Slate): Oxfordshire and 

(?) Somersetshire 1 2. 

1 It is not unlikely that some of these are small teeth of H. grossiconns. 
2 Quenstedt (Der Jura, f858, p. 348, pi. 47. figs. 29, 30) refers some teeth to 

this species from the Continental “ Brauner Jura /3”; the determination is, 
however, very doubtful. The same may be said of the tooth from the Corallian 
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11123, 11124. Three typical teeth, one shown, of the natural size, 

in PL XI. fig. 2 ; Stonesfield. Mantell Coll. 

28497. Two similar teeth; Stonesfield. Dixon Coll. 

35494. Tooth with relatively small anterior denticles, described 

and figured by the present writer, loo. cit. p. 257, pi. vi. 

fig. 1; Stonesfield. Purchased, 1860. 

38026, 39778. Two teeth; Stonesfield. Purchased, 1862-63. 

39203. Pour typical teeth, one of the hindermost shown, of the 

natural size, in PI. XI. fig. 1; Stonesfield. 

Bowerbank Coll. 

47974. Two similar teeth ; Stonesfield. 

Presented by the Hon. Robert Mar sham, 1877. 

P. 2182. Pour teeth ; Stonesfield. Eyerton Coll. 

P. 2186, P. 2186 a. Two teeth, one with relatively small anterior 

denticles and serrations, described and figured by the pre¬ 

sent writer, loo. cit. p. 257, pi. vi. fig. 2 ; probably from 

the Great Oolite of Bath. Eyerton Coll. 

P. 2845. Two teeth, one figured, of the natural size, in Pl. XI. 

fig. 3 ; Stonesfield. Enniskillen Coll. 

P. 5103. Typical tooth; Stonesfield. 

Presented by J. E. Lee, Esq., 1885. 

11139. Two teeth of the form named E. juyosus by Phillips ; Stones¬ 

field. So far as can be determined from these and the 

following specimens, it seems most probable that they are 

the posterior teeth of II. polyprion. Mantell Coll. 

28590. Two similar teeth, one approaching the more typical H. 

polyprion; Eyeford. Purchased, 1853. 

P. 2182 a, P. 2845 b. Two similar teeth ; Stonesfield. 

Eyerton Sf Enniskillen Colls. 

P. 2182 b, P. 2845 a. Two anterior teeth, either of this species or 

E. levis; Stonesfield, Eyerton $ Enniskillen Colls. 

Hybodus levis? sp. nov. 

Type. Detached tooth (PI. XI. fig. 5); British Museum. 

The provisional name of E. levis may be given to the teeth from 

of Hanover, noticed by Munster, Beitr. Petrefakt. vii (1816), p. 47. The 

Isorth German A\ ealden and Purbeck teeth figured by Bunker and Meyer 

(Nordd. Wealdenbild. 1846, p. 68, pl. xv. fig. 22) and Struckmann (Wealdenbild. 

Umgegend Hannover, 1880, p. 58, pl. iii. fig. 9) do not pertain to this species. 
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Stonesfield mentioned below. In size they are as small as the 

teeth of H. polyprion, but seem to be specifically distinguished by 

the following characters:—Crown of principal teeth high, com¬ 

pressed, with a large erect median cone and two or three lateral 

cones, narrow and acutely pointed; coronal surface of all the teeth 

smooth, except quite at the base, where vertically wrinkled. Root 

depressed, flattened, expanded posteriorly. 

Form. 6f Loo. Bathonian (StonesfieldJSlate): Oxfordshire. 

33474. Type specimen, shown, of twice the natural size, in PI. XI. 

fig. 5 : Ston esfield. Purchased, 1858. 

39203 a. Less perfect tooth ; Stonesfield. Boiverbank Coll. 

P. 2182 d. Tooth, posterior aspect, shown, of twice the natural size, 

in PI. XI. fig. 6 ; Stonesfield. The root has a consider¬ 

able rounded posterior extension. Egerton Coll. 

P. 2845 c. Low-crowned posterior tooth, shown, of twice the 

natural size, in PI. XI. fig. 7; Stonesfield. The lateral 

cones are relatively broader and apparently more rounded 

than in the principal teeth. Enniskillen Coll• 

P. 2845 d. Imperfect tooth ; Stonesfield. Enniskillen Coll. 

Hybodus grossiconus, Agassiz. 

1843. Hybodus yrossiconus, L. Agassiz, Poiss. Foss. vol. iii. p. 184, 

pi. xxiii. figs. 26-41 (P fig’. 25). 

1858. Hybodus yrossiconus, F. A. Quenstedt, Der Jura, p. 348, pi. 47. 

%• 33. 

(?) 1858. Hybodus monoprion, F. A. Quenstedt, op. cit. p. 348, pi. 47. 

figs. 31, 32. 

1871. Hybodus yrossiconus, J. Phillips, Geol. Oxford, p. 177, diagr. 

xxxvii. figs. 4-6. 

(?) 1875. Hybodus polyprion, K. Fricke, Paheontogr. vol. xxii. p. 393, 

pi. xxi. figs. 17, 18. 

Type. Detached teeth ; School of Mines, Paris ; British Museum; 

and Caen Museum. 

Teeth with a very high, much compressed crown • median cone 

very broad and nearly erect in the large principal teeth, narrower 

in the smaller teeth ; lateral cones two or three in number, narrow 

and sharply pointed. Coronal surface marked by numerous deli¬ 

cate vertical wrinkles, extending to the apices in the lateral cones, 

but only reaching the apex of the median cone in the hinder small 

teeth. Root antero-posteriorly compressed. 



S-K****' » Sot. 1 * JQ. lcn> / •*-. 

|rt^. /I* $. 5^/ fc{7*l£ /Vor. Crf6z* (*r*Jcf Ak*>. 7t*t C%. 3 / /&-/2J . 

'? y Vy syiirv^c^ery^^f — Ori/^^y S3. 

\^AjBaasv*.^&~> C3ty\^A^.i ^>. /^^P. 

; <?. /^4/ (>^-p£o<^7 j^^cr-^-^-<i^o-ebuj, es4zaJ^, ^T 

tfa-i^r. 7^r>?. (/SoO^^c^ rfaAsC&c-esuy, / .^^vt^v-,. 

^-0/ £c<ycd> . 

^ ?//. J>4 ^%y ^Cw.- 'iS/rfl. V7- ^s»- 

^ /.’yy, /#. / y - ^f/< 

^Y~ ^0S^TS^--<r' ^&X- 





CESTRACIOXTIDJE. 271 

Form. Sf Loo. Bathonian : Oxfordshire (Stonesfield Slate), Somer¬ 

setshire, Gloucestershire, Wiltshire, and Normandy. .• /3 

(i.) Stonesfield Slate and Great Oolite. 

P. 2840. Tooth figured by Agassiz, tom. cit. pi. xxiii. fig. 40; 

Stonesfield, Oxfordshire. Enniskillen Coll. 

P. 2841. Two similar specimens, marked as types by the Earl of 

Enniskillen, but not agreeing with any of Agassiz’s figures : 

Stonesfield. Enniskillen Coll. 

P. 2842. Slightly smaller tooth : Stonesfield. Enniskillen Coll. 

P. 2183-4. Six large teeth, more or less imperfect, the first bearing 

Agassiz’s MS. label; Stonesfield. Egerton Coll. 

P. 5105. Imperfect large tooth ; Stonesfield. 

Presented by J. E. Lee, Esq., 1885. 

47972. Three large teeth ; Stonesfield. 

Presented by the Hon. Robert Marsham, 1877. 

11049, 11121, 11150. Two large and two small teeth; Stonesfield. 

Mantell Coll. 

39202. Two imperfect large teeth ; Stonesfield. Bowerbank Coll. 

28589. Ten teeth, some large, some small; Eyeford, near Stones- 

Purchased, 1853. 

28497 a, 32741, 35495, 36314, 37750. Seven teeth, mostly small. 

Purchased. 
48041. Three small teeth ; Stonesfield. 

John Brown Coll. Presented by Sir Richard Owen, 1859. 

47973. One large and two small teeth ; Stonesfield. 

Presented by the Hon. Robert Marsliam, 1877. 

P. 2181. One small tooth labelled by Agassiz H. polyqjrion, and five 

others; Stonesfield. Egerton Coll. 

P. 2845 e. Small tooth ; Stonesfield. Enniskillen Coll. 

P. 5104. Eour small teeth; Stonesfield. 

Presented by J. E. Lee, Esq., 1885. 

28590 a. Four comparatively low-crowned hinder teeth, one shown, 

of the natural size, in PI. XI. fig. 4; Stonesfield. 

Purchased, 1853. 

P. 2186 b. Large imperfect tooth; near Bath. Egerton Coll. 
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P. 5877. Ten imperfect teeth, mostly 

Gloucestershire. 

P. 4214. Two teeth ; Lansdown, Bath. 

32566. Three teeth ; Caen, Kormandy. 

small; Minchinhampton, 

Byne Coll. 

Enniskillen Coll. 

Tesson Coll. 

Cunnington Coll. 

Cunnington Coll. 

(ii.) Forest Marble. 

24770. Tooth; Wiltshire. 

28442. Three small teeth ; Stanton, Wiltshire. 

28441. Ten teeth, one showing the complete root; Wiltshire. 

Cunnington Coll. 

32355. Tooth; Malmesbury, Wiltshire. Purchased, 1857. 

30556. Two teeth; Afford, near Bath. Purchased, 1856. 

46340. Five teeth; Afford. Cunnington Coll. 

P. 2185. Two teeth; Afford. Egerton Coll. 

Hybodus ©btusus, Agassiz. 

1813. Hybodus obtnsus, L. Agassiz, Poiss. Foss. vol. iii. p. 186, pi. xxiii. 

figs. 43, 44. 

1875. Hybodus crassus, K. Fricke (non Agassiz), Falseontogr. vol. xxii. 

p. 393, pi. xxi. fig. 19. 

1887. Hybodus obtnsus, H. M. Platnauer, Aim. Rep. Yorks. Phil. Soc. 

p. 35, pi. i. figs. 1-16. 

Type. Detached teeth ; Caen Museum. 

Teeth with a high crown, moderately compressed. Median cone 

broad, sharply pointed in the anterior teeth, more obtuse in the 

posterior; lateral cones two or three in number, broad, high and 

pointed in the anterior teeth, considerably fused together in the 

posterior teeth. Coronal surface mostly smooth, with occasional 

faint wrinkles, and prominent excrescences at the base. 

A fine series of fifteen detached teeth is figured by Platnauer 

from the Corallian of Malton, Yorkshire. The same author also 

makes known an imperfect dorsal fin-spine, probably of this species. 

Form. 6f Loc. Bathonian : Caen, Normandy. Oxfordian : Hun¬ 

tingdonshire. Corallian: Yorkshire and Hanover. Lower Kim- 

meridgian : Oxfordshire and Dorsetshire. 

39205. Six teeth ; Coral Rag, Malton, Yorkshire. Purchased, 1865. 

35670-73. Four teeth; Coral Rag, Malton. Bean Coll. 
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47988. Two teeth ; Coral Rag, Wheatley. 

Presented by the Hon. Robert Marsham, 1877. 

41223. Ten teeth, one figured, of the natural size, anterior aspect, 

in PL XI. fig. 8; Kimmeridge Clay, near Weymouth. 

Purchased, 1868. 

41875. Seven large teeth, two figured, of the natural size, anterior 

aspect, in PI. XI. figs. 9, 10 ; also four imperfect anterior 

teeth; near Weymouth. Purchased, 1869. 

43589. Seven large teeth, one figured, of the natural size, posterior 

aspect, iu PI. XI. fig. 11; near Weymouth. 

Purchased, 1872. 

45927. Seven teeth, mostly smaller, and six fragments; near Wey¬ 

mouth. Two specimens are shown, of the natural size, in 

PI. XI. figs. 12, 13. Purchased, 1874. 

P. 2195. Five imperfect teeth; Kimmeridge Pay. Egerton Coll. 

P. 5871. Three teeth; near Weymouth. Enniskillen Coll. 

21430, 31367, 48352. Three teeth ; Oxford Clay, Christian Malford, 

near Chippenham, Wiltshire. Purchased. 

40483 a. Two derived teeth ; Xeocomian Bone-bed, Potton, Bedford¬ 

shire. Purchased, 1867. 

48382 a. Three fragmentary derived teeth ; Xeocomian, Farringdon, 

Berkshire. Cunnington Coll. 

Hybodus basanus, Egerton. 

(?) 1837. Hybodus sulcatus, L. Agassiz, Poiss. Foss. vol. iii. p. 44, pi. x. b. 

figs. 15, 16. 
1845. Hybodus basanus, Sir P. Egerton, Quart. Journ. Geol. Soc. 

vol. i. p. 197, pi. iv. 
1886. Hybodus, A. S. Woodward, Geol. Mag. [3] vol. iii. p. 258. 

Type. Head, with dentition.; J7^s<?cssn jJ /ra.&£> <r#.d dj^F7crjj/, ^ ^ 

Teeth with a very high, much compressed crown; median cone 

narrow, slender, slightly arched inwards; lateral cones two, short 

but sharply pointed. Coronal surface marked by numerous very 

fine vertical wrinkles, often extending to the apices of the lateral 

cones, but always absent upon the smooth upper half of the median 
cone. 

Form. § Loc. Upper Wealden : Isle of Wight and Sussex. 

T 
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P. 2083. Plaster cast of type specimen ; Isle of "Wight. 
Egerton Coll. 

P. 2082. Skull, mandibular, hyoid, and branchial arches, with re¬ 

mains of the dentition, referred to by the present writer, 

loc. cit.; Pevensey Pay, Sussex. A side view of the spe¬ 

cimen is given, of one half the natural size, in PI. XII. 

fig. 1, indicating the general proportions of the pterygo- 

quadrate (ptq.) and mandibular (mcl.) cartilages. The 

upper jaw projects forwards beyond the lower, aud there 

is no evidence of an articulation of the pterygo-quadrate 

with the cranium, either in advance of or behind the 

orbit. The hyomandibular cartilage is only imperfectly 

shown, but seems to have been slender ; and there is dis¬ 

tinct evidence of five pairs of branchial arches. Portions 

of the latter of the left side are shown, one half nat. size, 

in PI. XII. fig. 3, hr.1-5 ; they rapidly diminish in size 

backwards, the fifth being very small and slender. The 

granular calcifications in all the cartilages appear to be 

entirely superficial. Egerton Coll. 

P. 2082 a. A more imperfect head, with a portion of the dentition; 

Pevensey Bay. The anterior extremities of the ceratohyal 

cartilages (chi/.), with a large rounded basihyal (bin/.'), are 

well shown (PI. XII. fig. 2). Egerton Coll. 

P. 3172. Head, scarcely crushed, with a nearly complete mandible, 

remains of the dentition, and indications of the large 

ceratohyal cartilages; Pevensey Bay. Enniskillen Coll. 

P. 3172 a. Portion of crushed head, with many imperfect teeth in 

at least three erect series, and also remains of the cerato- 

hyals and branchial arches ; Pevensey Bay. 

Enniskillen Coll. 

P. 3172 b. A very imperfect large head ; Pevensey Bay. 
Enniskillen Coil. 

P. 3172 c. Smaller head, uncrushed, displaying part of the dentition, 

and showing the form and proportions of the occipital 

region of the cranium ; Pevensey Bay. Enniskillen Coll. 

P. 3172 d. Portions of a small head, with the much broken anterior 

dorsal fin-spine; Pevensey Bay. The massive character 

of the large ceratohyal cartilages is shown. 
Enniskillen Coll. 
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P. 2082 b. Remains of a small head, showing part of the dentition 
and some of the branchial arches ; Pevensey Ray. 

Egerton Coll. 

P. 2082 C. A very small head, with remains of the dentition, and 
indications of a very large massive ceratohyal cartilage; 
Pevensey Bay. Egerton Coll. 

P. 2082 d. Associated imperfect teeth ; Pevensey Bay. 

Egerton Coll. 

40717-8. Two very imperfect heads, one large, the other small; 
Bexhill. Purchased, 1867. 

40716. Very imperfect head ; Hollington. Purchased, 1867. 

P. 2833. Portions of two associated dorsal fin-spines, probably of 
II. hcisanus, one shown, of the natural size, in PL XII. 
fig. 5; Hastings. Enniskillen Coll. 

P. 2833 a, P. 2834. Proximal portions of two similar spines; 
Hastings and Tilgate Porest. Enniskillen Coll. 

39254. Imperfect spine stouter and apparently distorted ; Hastings. 

Purchased, 1865. 

P. 5880. Two fragments of spines, probably of this species, from 
the 5^ ealden, described as having been obtained from the 
Chalk of Lewes, and named Hyhodus sulcatus, Agassiz, 
Poiss. Loss. vol. iii. p. 44, pi. x. h. figs. 15, 16. ~ 

Hybodus sp. inc. (? strictus, Agassiz). 

The following teeth were obtained from the Purbeck Beds of the 
neighbourhood of Swanage, Dorsetshire, and may pertain, at least in 
part, to H. strictus, Agassiz1, hitherto only known by dorsal fin- 
spines. 

21349. High-crowned tooth, very suggestive of H. grossiconus, with 
a single lateral cone on each side ; coronal surface smooth, 
merely wrinkled near the base. Also a fragmentary smaller 
tooth, with narrower principal cone. Purchased, 1847. 

P. 5296. Incomplete abraded tooth, probably similar. 

21349 a. Fragment of a very large tooth, showing the long first 
lateral cones. Purchased, 1847. 

1 Poiss. Foss. vol. iii. (1837), p. 45, pi. x. figs. 7-9. 
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Hybodus sp. inc. (? striatulus, Agassiz). 

Teeth -with a very high, much compressed crown; median cone 

moderately broad; lateral cones one, two, or three in number, the 

inner pair very long, slender, and pointed. Coronal surface marked 

with numerous delicate vertical wrinkles, rarely extending more 

than half the height of the median cone, but often reaching the 

apices of the lateral cones. 

These teeth are most probably referable to the species indicated 

by the dorsal fin-spines named Hybodus striatulus, Agassiz 1; but 

there is }ret no' evidence of association, and other spines occur in 

the same beds. A verv similar tooth from the Weal den of Hanover 

is named H. polyprion by C. Struckmann, Wealden-Bild. Umgegend 

Hannover (1880), p. 58, pi. iii. fig. 9. 

Form. Sf Loc. Wealden : Tilgate Forest, Sussex. 

2685, 2693, 2692, 2597, 3027, 3029, 3032, 3136, 3139-41, 3144, 
3147-8. Sixteen teeth, some very fragmentary, one shown 

of the natural size in PI. XT. fig. 15. Mantell Coll. 

26024, 26026, 28038. Three teeth and two fragments, one shown 

of the natural size in Pi. XI. fig. 14. Dixon Coll. 

P. 1276, P. 5823. The abraded principal cones of two similar teeth, 

figured among the type specimens of Meristodon paradoxus 

by L. Agassiz, tom. cit. pi. xxxvi. figs. 53, 54. 

Egerton Enniskillen Colls. 

28410, 23420. Xine more or less perfect teeth. Mantell Coll. 

48377. Median cone of a very large smooth tooth. Purchased, 1877. 

P. 2844. Two teeth and two imperfect associated teeth. 

Enniskillen Coll. 

Three fragments, possibly of similar teeth, have also been obtained 

from the Lower Greensand of Godaiming, Surrey. 

(P. 5520. Caleb Evans Coll.) 

£3ybodus sp. inc. 

Teeth with a relatively low crown ; lateral denticles broad, two 

or three in number; coronal surface marked by few widely spaced 

wrinkles, many extending to the apices. 

Form. 6f Loc. Wealden : Sussex. Xeocomian : Isle of Wight. 

28420 a. Specimen figured of the natural size in PI. XI. fig. 16 ; 

Tilgate Forest. Mantell Coll. 

1 L. Agassiz, tom. cit. p. 44, pi. viii. b. fig. 1. 
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26027. Tooth, with imperfect crown, but complete root; Tilgater' 

Forest. Dixon Coll. 

P. 4919 a. Three imperfect smaller teeth, with higher median cone; 
Hastings. Dawson Coll. 

P. 4680. An abraded tooth ; Lower Greensand, Isle of Wight. 
Presented by C. Westendarp, Esq., 1884. 

The following specimens may indicate late Cretaceous species of 

Eybodus, but the determination in each case is uncertain :— 

45311. Group of eight naturally associated teeth and fragments, in 

form and proportions much resembling the Ehsetic teeth 

named Eybodus clocicinus; English Chalk. 

Purchased, 1872. 

P. 5878. Median portion of a very robust large tooth, the principal 

cone measuring (M)16 in height, and 0‘01 in breadth at 

the base, and the coronal surface almost smooth; Chalk, 

Knapton, Yorkshire. Bean Coll. 

The following species have also been founded upon detached teeth, 

but there are no examples in the Collection :— 

Eybodus anyustus, L. Agassiz, Poiss. Foss. vol. iii. (1843), p. 191,' 

pi. xxiv. figs. 9, 15 ; (?) H. von Meyer, Palaeontogr. vol. i. 

(1849), p. 227, pi. xxyiii. fig. 45; H. Eck, Form. bunt. 

Sandst. u. Mnschelk. Oberschlesien (1865), p. 119 (non 

Gervais, Zool. et Pal. Frang., Poiss. p. 12, pi. lxxvii. fig. 6). 

—Muschelkalk ; E. France, (?) and Silesia. 

Eybodus attenuatus, H. von Meyer and T. Plieninger, Beitr. Pal. 

Wiirttembergs (1844), p. 110, pi. xii. figs. 33, 34, 72, 76. 

E^bimarghiatus, Meyer & Plieninger, op. cit. p. 114, 

pi. xii. figs. 27, 53, 60,84.—Bhsetic ; Stuttgart. fiA -A/! 

Eybodus crisiatus, A. E. Beuss, Yerstein. bohm. Kreideform. pt. i. 

(1845), p. 2, pi. ii. fig. 20.—L. Planerkalk; Bohemia. 

Eybodus inflatus, L. Agassiz, tom. cit. p. 186, pi. 

—Inferior Oolite ; Caen, Hormandy. 

Eybodus Tceuperianus, T. C. Winkler, Archiv. Mus. 

(4880), p. 116, pi. vi. figs. 15, 16.—Keuper ^ 

Eybodus makrothi, H. B. Geinitz, Dyas (1861), p. 27,‘ pi. Tv\ 

fig. 4.—Kupferschiefer ; Gera, Saxony. 

Eybodus non-striatus, T. C. Y inkier, tom. cit. livr. 2, p. 121, 

pi. vi. figs. 17, 18.—Keuper; Wurzburg. 

Eybodus orthoconus, Meyer & Plieninger, op. cit. pp. Ill, 119, 

pi. xii. figs. 77, 85, 87, 89.—Bhsetic; Stuttgart. 

Eybodus pusillus, W. Dunker, Hordd. Wealdenbild. (1846), p. 68, 

pi, xv. fig. 23.—Wealden ; N. Germany. 

xxiii. fig. 42, 

fi h, 
Teyler, vol. v. 

; Wurzburg, LaH. 
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Hybodus radix, C. G. Giebel, Fauna d. Vorw., Fisehe (1847), 

p. 317.—Lias : Quedlinburg, Prussia. 

Hybodus stschurovsJcii: Cladodus stschurovskii, Y. Kiprijanoff, 

, , Bull. Soc. Imp. Nat. Moscou, 1880, pt. i. p. 1, pi. i. figs. 

*7 , 1-11. JSphehodus macer, H. Trautscbold, Erganz. Fauna 

^uss- Jura (1876), pi. iii. fig. 9.—Jurassic; Govt, of 
Moscow, Kussia. [H. Trautschold (Bull. Soc. Imp. Nat. 

/J^a^oscon, 1880, pt. i. p. 196) assigns Kiprijanoff’s fig. 1 to 
' ' hphenodus longidens, Ag., and figs. 2, 3, 5-9, to S. macer, 

Quenst. Fig. 4 evidently represents a tooth of Oxyrhina, 

but the others more resemble Hybodus.] 

Hybodus sublcevis, L. Agassiz, Poiss. Foss. vol. iii. (1843), p. 194, 

pi. xxii.u. figs. 3, 4 (non fig. 2); Meyer & Plieninger, 

Beitr. Pal. Wiirttembergs (1844), p. 113, pi. xii. figs. 73, 

74,86 ; F. A. Quenstedt, Handb. Petrefakt. (1852), p. 176, 

pi. xiii. fig. 21.—Bhsetic ; Wiirtemberg. 1 

Hybodus undulatus, L. Agassiz, tom. cit. p. 188, pi. xxii.a. fig. 11. 

_BUetic; LinksBeld, Elgin. /<**■ 
A tooth of Hybodus, from the Jurassic of Berne, Switzerland, is 

also figured by Thurmann & Etallon, Nouv. Mem. Soc. Helv. Sci. 

Nat. vol. xviii. (1864), pi. lxi. fig. 11; another (under the name of 

Notidanus sp.) from the Oxfordian of Switzerland, by E. Favre, 

O 5^5^ Foss. Terr. Oxford. Alpes Tribourg. (Mem. Soc. Pal. Suisse, vol. iii. 

■ ^ 1876), pi. ii. fig. 1 ; and a doubtful tooth (under the name of 
Hybodus personati), from the Braun Jura of Wiirtemberg, by F. A. 

Quenstedt, Jura (1858), p. 339, pi. xlvi. fig. 14. 
As already remarked (p. 276) imperfect teeth precisely resembling 

those of Hybodus are also described under the came of Meristodon, 

L. Agassiz, Poiss. Foss. vol. iii. (1843), p. 286, the type species 

being Oxyrhina (Meristodon) par ado xa, Agassiz (loc. cit.). Other 

teeth of a similar type, from the Jurassic of Manganischlak, Caspian 

Sea, are named Oxyrhina carinata by E. von Eichwald, Geogn.- 

pakeont. Bernerk. Halbinsel Manganischlak (1871), p. 14, pi. i. 

figs. 1-3 ; and “ Oxyrhina (Meristodon) sp.” is recorded by F. 

Vsk x ^ Stoliczka, Cretaceous Fauna S. India (Pal. Indica), vol. iv. (1873), 

^ I % if. Pt- 4, P- 68, pi. xii. fig. 34. A distinct species, Meristodon jurensis, 

Sauvage, has also been determined by H. E. Sauvage from the 

Bajocian Beds of Montmorot, Jura Mts. (Bull. Soc. Geol. France, [3] 

vol. xi. (1883), p. 480, pi. xii. figs. 13, 14). 
An indeterminable fragment of a tooth of a somewhat similar 

character, from the 7 Braun Jura a” of Wiirtemberg, is named 

Selachidea torulosi, F. A. Quenstedt, Handb. Petrefakt. 1852, p. 173, 

pi. xiii. fig. 10. 
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Genus ACRODUS, Agassiz. 

[Poiss. Foss. yoI. iii. 1838, p. 139.] 

Syn. Sphenonchus, L. Agassiz, tom. cit. 1843, p. 201 (in part). 

Thectodus, Meyer & Plieninger, Beitr. Pal. Wiirttembergs, 1844, 

p. 116. 

A genus only differing from Hybodus in the rounded, non-cuspidate 

character of the teeth. 

As in the case of Hybodus, the species are arranged in stratigra- 

phical order; and all determinations of dorsal fin-spines must be 

regarded as provisional. 

Acrodus gaillardoti, Agassiz. 

1837. Acrodus gaillardoti, H. B. Geinitz (ex Agassiz, MS.), Beitr. 

Kennt. Thiiring. Muschelkgeb. p. 21, pi. iii. fig. 5. 

1839. Acrodus gaillardoti, L. Agassiz, Poiss. Foss. vol. iii. p. 146, 

pi. xxii. figs. 16-20. 
1839. Acrodus braunii, L. Agassiz, tom. cit. p. 147, pi. xxii. fig. 26. ' 

1849. Acrodus gaillardoti, H. von Meyer, Palseontogr. vol. i. p. 229, 

pi. xxviii. tigs. 3-8, 12, 13. 

1849. Acrodus braunii, H. von Meyer, loc. cit. p. 231, pi. xxviii. 
figs. 1, 2. 

1852. Acrodus gaillardoti, P. Gervais, Zool. et Pal. Fran^., Explic. PI. 

Poissons Foss. p. 13, pi. lxxvii. fig. 14. 

1856. Acrodus gaillardoti, C. Giebel, Zeitschr. gesammt. Naturw. 

vol. viii. p. 428. 

1857. Acrodus gaillardoti, C. Chop, Zeitschr. gesammt. Naturw. vol. ix. 
p. 130. 

(P) 1859. Acrodus gaillardoti, K. von Schauroth, Sitzungsb. k. Akad. 

M iss. math.-naturw. Cl. vol. xxxiv. p. 350, pi. iii. fig. 21. 

1861. Acrodus gaillardoti, E. E. Schmid, Nova Acta Acad. Cass. Leop.- 
Car. vol. xxix. no. 9, p. 16, pi. ii. figs. 29-32. 

1865. Aei'odus gaillardoti, H. Eck, Form. bunt. Sandst. u. Muschelk. 
Obersclilesien, p. 116. 

1870. Acrodus gaillardoti, F. Boemer, Geol. von Obersclilesien, pi. xih 
fig. 10. 

1880. Acrodus gaillardoti, T. C. TVinkler, Archiv. Mus. Teyler, vol. v» 
livr. 2, p. 109, pi. v. figs. 1-3. 

1883. Acrodus gaillardoti, H. E. Sauvage, Bull. Soc. Geol. France, [3] 
vol. xi. p. 494, pi. xii. fig. 4. 

Type. Detached teeth. 

A species of moderate size, the principal teeth not measuring 

more than 0*035 in length, gently rounded, marked by numerous 

fine branching and bifurcating wrinkles. Anterior teeth slightly 

keeled, not much elevated. 
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Form. <$f Loo. Bunter : Brunswick. Muschelkalk: Bavaria, Wiir- 

temberg, Hessen, Saxe-Weimar, Upper Silesia, Lorraine, and E. 

Erance. Keuper: Thuringia {Giebel, Chop). 

P. 2131 a, P. 2755. Four typical teeth ; Bunter Sandstone, Bruns¬ 

wick. Egerton Enniskillen Colls. 

P. 2760. Type specimen of Acrodus braunii, Agassiz ; Bunter Sand¬ 

stone, Zweibriicken, Brunswick. Enniskillen Coll. 

1117-8. Two imperfect broad teeth, one much worn ; Muschelkalk, 

Bayreuth, Bavaria. Braun Coll. 

19683. Large tooth, measuring 0*032 in length, and a small narrow 

tooth, slightly keeled ; Bayreuth. Purchased, 1845. 

P. 2131. Small (? anterior) tooth and three larger; Bayreuth. 

Egerton Coll. 

P. 2756. Narrow longitudinally keeled tooth, with prominent median 

rounded elevation ; Bayreuth. Enniskillen Coll. 

P. 2757. Small keeled tooth, probably of most anterior series • 

Muschelkalk, Mattstadt, near Jena. Enniskillen Coll. 

28474. Seventeen small teeth, many longitudinally keeled, probably 

of this species ; Hauptmuschelkalk Bone-bed, Crailsheim, 

Wurtemberg. Purchased, 1853.’ 

P. 298. Two small teeth; Muschelkalk, Meissner, Hessen. 

Transferred from Mus. Practical Geology, 1880. 

32556. IN arrow tooth ; Muschelkalk, Luneville. Tesson Coll 

Acrodus lateralis* Agassiz. 

1839. Acrodus lateralis, L. Agassiz, Poiss. Foss. vol. iii. p 147 pi xxji 
figs. 21,22. i ; p . . . 

1843. Hybodus obliquus, L. Agassiz, tom. cit. pi. xxiv. figs. 1, 2. 

(P) 1849. Acrodus acutus, H. von Meyer, Paleeontogr. vol. i. p. 231 
pi. xxviii, figs. 9, 10. 

1852. Acrodus, P. Gervais, Zool. et Pal. Fran?., Explic. PI. Poiss. Foss, 
p. 13, pi. Ixxvii. fig. 9. 

1856. Hybodus obliquus, O. Giebel, Zeitsclir. gesammt. Naturw. vol. viii. 
p. 427, pi. i. fig. 8. 

1856. Hybodus thuringice, C. Giebel, tom. cit. p. 427, pi. i. fig. 9. 
1857. Eybodus thuringice, C. Chop, Zeitsclir. gesammt. Naturw vol ix 

p. 129, pi. iy. fig. 3. • • • 

1857. Acrodus brauni, C. Chop, tom. cit. p. 130, pi. iv. fig. 4. 

1861. Acrodus lateralis, E. E. Schmid, Nova Acta Acad. Cces. Leop.- 
Car. vol. xxix. no. 9, p. 15, pi. ii. IgS. 8-28. 
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1865. Acrodus lateralis, H. Eck, Form. bunt. Sandst. u. Muschelk. 
Oberschlesien, p. 60. 

1883. Acrodus lateralis, H. E. Sauvage, Bull. Soc. G6ol. France, [3] 
vol. xi. p. 493. 

Type. Detached teeth. 

A small species, the principal teeth not measuring more than 

0*01 in length, very similar to those of A. gaillarcloti, but often more 

elevated and keeled (according to Schmid). Anterior teeth longi¬ 

tudinally keeled and much elevated at the broader extremity; 

superficial wrinkles dichotomously branching. 

Form. <$f Loc. Muschelkalk : Lorraine, Saxe-Weimar, and Bavaria. 

Lettenkohl and Keuper : Saxe-Weimar {Schmid). Keuper: Thu¬ 
ringia. 

P. 2132, P. 2151. Small comparatively low-crowned tooth, probably 

of this species ; also one slightly larger, with the surface 

ornament in part reticulate, and obtained from Count 

Munster under the MS. name of A. punctatus, Miinst. ; 

Benk, Bavaria. Eger tori Coll. 

P. 2133, P. 2149. Seven typical teeth, five received from Count 

Miinster under the MS. name of A. pustulosus, Miinst. ; 
Benk. Egerton Coll. 

Ennislcillen Coll. P. 2758, P. 2761. Five teeth; Benk. 

P. 2133 a. Tooth in matrix ; Laineck, Bavaria. 

P. 2768. Broken tooth; Schlotheim, Gotha. 

Egerton Coll. 

Ennislcillen Coll. 

Acrodus keuperhms (Murchison & Strickland.) 

1840. Hybodus keuperinus, Murchison & Strickland, Trans. Geol. Soc. 
[2] vol. v. p. 338, pi. xxviii. fig. 3. 

1840. Tooth of Hybodus, Murchison & Strickland, ibid. fig. 3 * 
1861. Lophodvs, W. S. Svmonds, Old Bones, p. 103. 

1863. Nemacanthus, S. J. Mackie, The Geologist, vol. vi. p. 243. 

Type. Dorsal fin-spines and teeth. 

Teeth of small size, mostly much elongated, compressed at right 

angles to the long axis. Coronal contour elevated mesially ; longi¬ 

tudinal ridge prominent, dividing the surface into two unequal 

halves ; superficial striae strong, directly transverse. 

Form. Sf Loc. Keuper : Worcestershire and Warwickshire. 

P. 2152. Three teeth ; Pendock, Worcestershire. Egerton Coll. 

P. 2764. Six teeth, two shown, of twice the natural size, in PI. XIII. 

figs. 1, 2 ; Pendock. Ennislcillen Coll. 
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P. 5848. Three teeth ; Shrewley, Warwickshire. 

Presented by the Rev. P. B. Brodie, 18S8. 

P. 2767. Nearly complete dorsal fin*spine destitute of posterior 

denticles, resembling that assigned to this species by Mur¬ 

chison and Strickland ; Eowington, Warwick. 

Enniskillen Coll. 

P. 4092. Extremely abraded fragmentary spine; Eowington. 

Presented by the Rev. P. B. Brodie, 1883. 

46958. Three fragments; Upper Keuper Conglomerate, Eipple, 

Worcestershire. Purchased, 1876. 

P. 27 66. Portion of base of spine, apparently less laterally compressed 

than No. P. 2767 ; Burgehill, Worcestershire. 

Enniskillen Coll. 

P. 2153, P. 2156. Eive fragments ; Pen^dnek. Egerton Coll. 

P. 2765. Pour fragments, two showing traces of posterior denticles; 

Pendock. Enniskillen Coll. 

45957. Imperfect large cephalic spine, associated with dorsal fin- 

spine; Eipple. Purchased, 1876. 

—Acrodus minimus, Agassiz. 

1839. Acrodus minimus, L. Agassiz, Poiss. Foss. vol. iii. p. 145, pi. xxii. 

figs. 6-12. 
1839. Acrodus acutus, L. Agassiz, tom. cit. p. 146, pi. xxii. figs. 13-15. 
1844. Acrodus minimus, H. von Meyer & T. Plieninger, Beitr. Pal. 

Wiirttembergs, p. 115, pi. x. figs. 25, 26, pi. xii. figs. 63, 82. 

1844. Thectodus injlatus, Meyer & Plieninger, op. cit. p. 116, pi. x. 

fig. 20. 
1844. Thectodus glaber, Meyer & Plieninger, op. cit. p. 116, pi. x. 

fig'- 21-• 
1844. Thectodus crenatus, Meyer & Plieninger, op. cit. p. 116, pi. x. 

fig. 22, pi. xii. fig. 39. 
1844. Thectodus tricuspidatus, Meyer & Plieninger, op. cit. p. 116, pi. x. 

fig. 27, pi. xii. fig. 29. 
1852. Acrodus minimus, F. A. Quenstedt, Ilandb. Petrefakt. p. 179, 

pi. xiii. figs. 47-50. 
1861. Acrodus acutus, E. E. Schmid, Nova Acta Acad. Cses. Leop.-Car. 

vol. xxix. no. 9, p. 17, pi. ii. figs. 33-37. 
1861. Acrodus minimus, E. E. Schmid, loc. cit. p. 17, pi. ii. fig. 38. 
1865. Acrodus minimus, H. Eck, Form. bunt. Sandst. u. Muschelk. 

Oberschlesien, p. 118. 
1871. Acrodus minimus, E. Etheridge, Proc. Cardiff Naturalists’ Soc. 

vol. iii. pi. ii. figs. 15-17. 



?S£. s&4'- ?A 

VfcJ. rffZy ~ 
^ jT — ■. « 

*7*€AA*. 

ix-v 

^ /* * Jyyjf^**•*/■*f /Q£*/t-< —s. 

/>>ZX2 sj7./-+) 7-'o>. 

}Cf 7? &CC 6*^,/^W j7- 

k>l7tA&. y4/0L^l*sd<r. %/iXAS^£ Jj, 2 3y. /7fe^7.c7£t.c sse^slst^e^ 7L*^/r<r7XjRs/i‘- 

eddy rV^cAAJuX <7? ^cV 

1 ^<V\/Xsy^ C'-yv^iA--^ ^%/z>XWy, TpfXXs'. eS'fX. dJ C'i^i^KA^a^/, J&0X*sb 7^7 

'Yvf. x. />./*/o. £ytl++ yflx. n*ud-%:7<s7 /-esifu**i*.), /?. /c/o, ££* "■ y^x 

^‘ 7(cc^r/7\*.C-^OL^y^.'XexS^lA^', £rc. cX^r^T. /fi/O, 77. //. fir-7- 

toy. wy7cUr^u^f' 7/. 3? 7%xloSipy 

7 <&^6ud^0t*r <s^e 0isf^4s^e^Ckry-JL^- 

/joi), />. //, /*£./»’. fy. y. 

^ 8 Q ^/cAatZ^AA-^ t7 / '~ r-&—2<A/'t'Aft~-2^ ~ oC-s^^l-v 

&<.el<f/k/. ^Vt . . s>. )< /. ^ /^. 

}o2. y^cj\s<r~zh>~^f c’ __A-A-^f C7?- fllX&yuv»^ 

/^Tidrt. _ X/de <n^ d^), y,. //f '7&?djfy. 4fi • ^ 

'f!) l/>. 

•&e^a0&!? / 

i ^ ^ /^' ^ fa* J 

7^? zsT?/r<rd?ccsf f- fa /*^<>y ^ zJ^Co^s^' 

^**7. %rtjs^.. ^7. 3, <2-0. 3^, yC///. fa /?. 

0 „ /^- *7'* XrYy^cmsiSQ-Jr ^ *-fi <&* (^S'^-a^c./aLCxa 



f /ufarvi : 

^^<1#/^, ^PcxSLe/e^v 

/Z36r<£ ^Hwr^Vyv C'rL^rtj^sf 

//<?<?. iS&ls-Jk-r, <7*^&fc^r £m c. frza^&Lf, S*(/e^u<*^". 1/PS&— 

\rcrf, XX//! >T^. XT y£. /V JLS. M.yGjf.&O. 
Sty ^ K- J 63^ ' /^' / ' / - 3- 



CESTRACIONTIDJS. 283 

Type. Detached teeth; Bristol Museum. 

A small species, the principal teeth not measuring more than 

0*01 in length. Longitudinal keel moderately developed in all the 

teeth, a median transverse keel also in manv ; minute lateral denticles 

often present; superficial wrinkles large, occasionally feeble, some¬ 

times bifurcated. 

Form. 6)' Loc. Keuper : Saxe-TVeimar, Wiirtemberg, and Hanover. 

Bhaetic : SM . EnglaDd, and (?) Elgin, Scotland, /^/CTnrCj 

S Tlnrj ukfc« 

23153. Two portions of bone-bed, with numerous teeth; Bhaetic, 

Aust Cliff, near Bristol. Purchased, 1849. 

P. 2155. About one hundred teeth from the Bhaetic fissure at Hol- 

well, near Eronie, Somersetshire 1. Egerton CoJl. 

P. 2135. Twenty teeth ; Bhaetic, Axmouth, Devonshire. 

Egerton Coll. 

P. 2130. Slab with several teeth; Axmouth. Egerton Coll. 

P. 2759. Twelve teeth; Axmouth. Enniskillen Coll. 
\ 

P. 2136. Twelve teeth, supjDosed to have been obtained from the 

Bhaetic of Linksfield, Elgin. Egerton Coll. 

P. 2150. Two small teeth, probably of this species, received from 

Count Munster under the MS. name of A. angustus, 

Miinst.; Hildesheim, Hanover. Egerton Coll. 

Acrodus nobilis, Agassiz. 

1837. Acrodus nobilis, W. Buckland, Geol. & Min. 2nd edit. vol. ii. 
p. 47, pi. 27 e (name and fig. only). 

1838. Acrodus nobilis, L. Agassiz, Poiss. Foss. vol. iii. p. 140, pi. xxi. 
1839. Acrodus latus, L. Agassiz, tom. cit. p. 144. 

1839. Acrodus gibberulus, L. Agassiz, tom. cit. p. 144, pi. xxii. figs. 1-3. 
1840. Acrodus nobilis, B. Owen, Odontography, vol. i. p. 54, vol. ii. 

pis. xiv., xv. 

1858. Acrodus arietis, F. A. Quenstedt, Jura, p. 90, pi. viii. fig. 10. 

Tyjpe. Incomplete dentition; Bristol Museum. 

The type species, of very large size, the principal teeth often 

measuring 01045 in length. Coronal contour gently rounded, 

covered by very fine wrinkles, frequently branching and reticulate; 

longitudinal crest undeveloped, and only indicated by the divisional 

line of the ornament. Anterior teeth short and broad, without 

1 See Charles Moore, Quart. Jonrn. Geol. Soc. vol. xxiii. (1867), p. 483. 
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longitudinal keel, and with only faint indications of lateral denticles 

in one jaw; a median symphysial series present. 

As shown by the series of specimens described below, there is 

considerable variation in the relative proportions of the successive 

rows of teeth, exactly as is to be observed in the dentition of the 

living Cestration. It seems probable that the two principal series 

of teeth were always relatively smaller in one jaw than in the 

opposite ; and this jaw is here provisionally regarded as the upper. 

Though the originals of Agassiz’s pi. xsi. figs. 4-7 are stated to be 

in the Enniskillen and Egerton Collections, they cannot now be 

identified. 

Form. Loc. Lower Lias: Dorsetshire, Wiirtemberg, Somerset¬ 

shire, and (?) 1ST. France, 

Unless otherwise stated, all the specimens were obtained from the 

neighbourhood of Lyme Regis, Dorsetshire. 

P. 3154. The crushed anterior portion of a fish of moderate size, 

exhibiting no definite outline, but merely fragments of 

cartilage associated with scattered teeth, shagreen, and 

the two dorsal fin-spines. The teeth exhibit the charac¬ 

teristic roundness and finely-marked coronal surface of 

those of A. nobilis, and those from the anterior portion of 

the jaw show traces of lateral prominences ; the largest 

measure 0*022 in length. The shagreen-granules pre¬ 

served are minute, slender and conical, longitudinally 

ribbed and grooved. The first dorsal spine is incomplete 

in the distal half and much broken, but the second dorsal 

is nearly perfect. The latter is comparatively short and 

stout, measuring 0*255 in total length ; the lateral ribs 

are broad, rounded, and irregularly wavy ; and the pos¬ 

terior face has the appearance of being slightly convex. 

Enniskillen Coll. 

P. 2738. A large portion of the dentition, figured, of the natural 

size, in PI. XIII. fig. 3. The specimen shows about forty- 

four teeth arranged in natural order, and comprises the 

symphysial region, portions of the first three rows on one 

side, and portions of five on the other. Three small teeth 

(o) represent the median symphysial series, each mea¬ 

suring about 0*015 in length and exhibiting three lateral 

points. Of the first lateral series (i.), the teeth measure 

0*018 in length, and are unsymmetrical, each having the 

greatest elevation near the anterior extremity, with three 

or four lateral points, widely separated behind, closely 
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approximated in front. Of series n., the teeth measure 

0 025, and still show faint traces of lateral denticles, while 

considerably raised and broadened mesially. Of series hi., 

the teeth nearly equal those of series it.1 in length, the 

former measuring 0*037 and the latter 0*04; they are 

also considerably raised mesially. Of series v., only two 

imperfect teeth are preserved, slightly shorter (0-035), les3 
elevated, and narrower than those of series iv. 

Enniskillen Coll. 

P. 2142. Group of eighteen teeth, associated with fragments of car- 

tilage and shagreen, and partly displaced ; one aspect 

figured, of the natural size, in PI. XIII. fig. 4. The teeth 

of series ii. measure 0-018 in length ; those of hi. about 

0-026; those of iv. and v., 0-035 and 0-038 respectively ; 

and those of series vi. 0-032. Some of the teeth of series 

iv. and v. exhibit a constriction at each end of the much 

broadened central portion ; and those of series vi. are 

notabl} nanow. Egerton Coll. 

20573. Group of twenty teeth, nearly perfect, in natural order; 

eston, near Bath. Series ii. to v. are represented, and, 

though slightly larger, the relative proportions of the suc¬ 

cessive rows are very similar to those of Xo. P. 2142. 

Johnson Coll. 

35054. Group of about sixty naturally associated teeth, of nearly 

similar proportions to those of Xo. P. 2736. The anterior 

teeth exhibit the slight indications of lateral denticles. 

Purchased, 1860. 

P. 2738. About seventy-five teeth embedded in hard matrix, partly 

scattered and partly in natural order, indicating a’ denti¬ 

tion of very similar proportions to the preceding, but 

remarkable for the breadth of all the teeth. 

Enniskillen Coll. 

P. 2140, P. 2/43. Group of comparatively broad teeth, much broken. 

Egerton $ Enniskillen Colls. 

P. 2737, P. 2739. Two specimens, figured, of the natural size, in 

PI. XIY. figs. 1, 2, displaying the complete dentition of 

one ramus of the jaw. They may possibly pertain to the 

same jaw, though they cannot have been found naturally 

apposed, as shown by the form of the matrix. Eight 

1 The tooth marked a in the figure is evidently misplaced, 
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series are indicated, seven as in the type specimen, and 

one additional hinder row. The proportions, however, 

are slightly different, as shown by the following measure¬ 

ments :— 

Series. 

No. of teeth 
preserved. 

Length of 
tooth. 

I. 7 0*017 
II. 8 0*022 

III. 8 0*028 
IV. 8 0*046 
V. 8 0*049 

VI. 8 0*031 
VII. 7 0*014 

VIII. 2 0*008 

In the first three series the teeth are relatively very 

broad, with rapidly tapering extremities; those of series 

iv. are blunt at each end, but narrowest anteriorly, and 

slightly bent at a faintly marked constriction near this 

extremity ; the teeth of series v. are narrowest and least 

blunt posteriorly; the front half of each tooth of series 

vi. is much broader than the hinder half, gradually 

tapering posteriorly; the teeth of series vn. are nearly 

the same in breadth throughout, somewhat tapering at 

each extremity; and those of series viii. are almost tri¬ 

angular, with the outwardly directed apex rounded, and 

the longitudinal divisional line of the surface-ornament 

arched. Of series i., three teeth show signs of wear; of 

ii., three ; of hi., three ; of iv., three ; of v., four ; and 

of vi., vii., and viii., impe but two exhibit distinct traces. 

Enniskillen Coll. 

P. 2740. A group of naturally-arranged teeth of series v., vi., vii., 
partly figured, of the natural size, in PI. XIV. fig. 3. The 

teeth of series vi., vii. are much longer in proportion to 

those of series v. than in Xo. P. 2739, the former mea¬ 
suring respectively 0037 and 0*018, while the latter 
measure only 0*045. Enniskillen Coll. 

P. 2741. Eight teeth of series vi., naturally arranged, with indi¬ 

cations of series v. and vii., and two of the hindermost 

triangular teeth. Enniskillen Coll. 

P. 2742. Forty-eight scattered, but naturally associated teeth, 

mostly very similar to those of Nos. P. 2737, P. 2739, 

hut somewhat larger. Enniskillen Coll. 
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P.3173. A smaller group of more imperfect scattered teeth in matrix. 
Enniskillen Coll. 

P. 418. Numerous scattered teeth, naturally associated in matrix. 
Presented by F. Seymour Haden, Esq., 1882. 

P. 2144. Group of about ten imperfect teeth. Egerton Coll. 

P. 5872. Six naturally-associated broad teeth ; Weston, near Bath. 

11258. Four detached teeth; Weston. Mantell Coll. 
» 

P. 2141. Six detached teeth; Weston. Egerton Coll. 

P. 2744, P. 2746-7. Five detached teeth ; Weston. 
Enniskillen Coll. 

P. 2748. Three associated teeth ; Keynsham, near Bath. 

Enniskillen Coll. 

11279, 20161, 25850, 32753, 35727, 41280, 43398. Twelve 
detached teeth. Purchased. 

P. 424. Five teeth. Purchased, 1882. 

P. 2143. Two detached broad teeth, one showing a tendency towards 
a transverse division into two. Egerton Coll. 

The dorsal fin-spines of Acrodus nobilis are large and curved ; the 
lateral ribs are rounded and widely spaced ; and the posterior den¬ 
ticles are of enormous size, placed upon a longitudinal elevation of 
the hinder face. The spines are associated with the teeth in 
No. P. 3154; and they occur in the Lias of Weston, near Bath, 
where the only known Acrodus-teeth are referable to this species. 
The following examples occur in the Collection :— 

P. 3158. Naturally associated anterior and posterior dorsal spines, 
much crushed, and the latter incomplete proximally. The 
exserted portion of the first measures about 0*41 in length, 
and the base 0-14. Enniskillen Coll. 

19814. Imperfect large spine. Purchased, 1845. 

20008. Imperfect large stout spine. Johnson Coll. 

30868. Imperfect pyritized large spine, the exserted portion mea¬ 
suring 0 25 in length. Purchased, 1856. 

38126. Typical spine, the exserted portion measuring 0*4 in length, 
and the base 0‘14. Purchased, 1864. 
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38543. Incomplete very large spine, abraded, with raised posterior 

face. Purchased, 1864. 

37747. Imperfect large spine ; locality unknown. Purchased, 1863. 

P. 419. Very large typical spine, 0-515 in length. 

Presented by F. Seymour Haden, Esq., 1882. 

P. 2164. Gently curved anterior spine, showing denticles, exserted 

0*355. Eyerton Coll. 

P. 2185 b. Large curved spine, somewhat broken. Eyerton Coll. 

P. 2168 d, P. 2168-9. Three imperfect large stout spines. 

Eyerton Coll. 

P. 2801, P. 282D. Two large curved spines, the exserted portion of 

the first measuring 0*33 in length. Enniskillen Coll. 

P. 2810, P. 2813-4, P. 2816. Lour abraded large spines. 

Enniskillen Coll. 

P. 2811, 2812 a. Two large spines in matrix, somewhat crushed, 

one with very large posterior denticles and exserted 0*35, 

the other almost wanting denticles and exserted 0*38. 

Enniskillen Coll. 

P. 2812. Spine, wanting most of the posterior denticles, the exserted 

portion measuring 0*24 in length, and the base 0*1. 

Enniskillen Coll. 

20007 a. Nearly complete exserted portion of a stout spine, with 

very large denticles upon a posterior ridge, and the stout 

lateral ribs much interrupted proximally ; Weston, near 

Bath. Johnson Coll. 

P. 2819. Very similar spine, more complete, originally about 0-44 

in total length. Enniskillen Coll. 

P. 3157. Crushed and abraded curved spine. Enniskillen Coll. 

P. 2185 a. Small spine, with posterior denticles, exserted 0-235. 

Eyerton Coll. 

33288, 35728. Two imperfect large stout spines, perhaps posterior 

dorsal. Purchased, 1858, 1859. 

20007. Posterior spine, wanting the greater portion of the base and 

posterior denticles, exserted 0*225, and the hinder face 

notably flattened; Weston. Johnson Coll. 
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P. 2165 C. Small spine, probably posterior, with large denticles upon 

a median ridge, exserted 0*145. Egerton Coll 

P. 2165. Similar spine, exserted 0*2. Egerton Coll 

P. 2818. Imperfect posterior spine. Enniskillen Coll 

P. 4175. Fragment of spine; Lias, Normandy. Enniskillen Coll 

Acrodus anningise, Agassiz. 

1837. Hybodm curtus, L. Agassiz, Poiss. Foss. vol. iii. p. 49, pi. viii. b. 
figs. 4-6 (dorsal fin-spines). 

1839. Acrodus undulatus —■ Acrodus anningice, L. Agassiz, tom. cit, 
p. 144, pi. xxii. fig. 4. 

1864. Acrodus anningice, E. C. H. Day, Geol. Mao*, vol. i. n. 57 
pis. 111.. 1Y. 

J~ype. Series of teeth, artificially arranged; British Museum. 

A species closely related to A. nobilis, but smaller, the principal 

teeth not measuring more than 0*03 in length. Coronal contour 

oi the teeth less rounded than in A. nobilis, and the superficial 

wrinkles coarser. Anterior teeth moderately elongated, almost in¬ 

variably with well-marked lateral prominences ; a median symphy- 
sial series present. 

It is still uncertain whether this “ species ” may not be founded 

—at least in part—upon the immature individuals of A. nobilis ; 

but the Collection does not afford any very definite evidence of a 

passage between the two forms, and one specimen at least (No. 37371) 

seems to show that in A. nobilis the dorsal fin-spines were relatively 

smaller than in A. anningice. In this species, however, as in A. 

nobilis, the principal teeth of one jaw appear to be smaller than 

those of the other; and the former is proved to be the upper by 
specimen No. P. 2146. 

Form. $ Loc. Lower Lias: Dorsetshire, . 

All the following specimens were obtained from the neighbourhood 
of Lyme Begis. 

P. 2731. Type specimen, consisting of forty teeth, probably found 

associated, but artificially and incorrectly arranged. 

Enniskillen Coll. 

P. 3153. The crushed anterior portion of a small fish, exhibiting a 

few of the teeth, shagreen, and the first dorsal fin-spine. • 

The shagreen consists of minute slender conical tubercles, 

longitudinally grooved, and sometimes fused into groups 

of two and three, as in Hybodus. The dorsal spine is 

much compressed laterally, and marked by sharp even 

ribs, widely spaced. Enniskillen Coll. 

TJ 
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P. 2733. Twelve teeth associated with the anterior dorsal fin-spine 

of a still smaller fish.^ The spine exhibits very large 

denticles upon the slightly convex posterior face; and the 

lateral ridges are widely spaced, and rounded and nodose 

below. EnmsJcillen (oil. 

P. 3152. Very fragmentary remains of the anterior portion of a 

larger fish. A few scattered teeth are shown, in associa¬ 

tion with three imperfect cephalic spines, and the crashed 

first dorsal fin-spine. The latter is much abraded and 

broken, but the superficial longitudinal ridges upon the 

proximal portion are evidently more rounded than in that 

of No. P. 3153, and faintly nodose ; and the posterior den¬ 

ticles seem to be fixed in the lower part upon a median 

elevation of the hinder face. Enniskillen Coll. 

38125. Remains of the head, with scattered teeth, portions of three 

cephalic spines, and shagreen, in association with the first 

dorsal fin-spine. The fin-spine is more perfect than in 

the last specimen, and exhibits no prominent elevation 

upon the posterior face ; in other features it is similar. 

Purchased, 1864. 

9. 

Associated teeth of Acrodus annivgice, Agassiz.—Lower Lias, Lyme Regis 

(No. 37371). Nat. size. 

37371. Twenty-three teeth associated with the two dorsal fin-spines. 

Five of the teeth and the spines are described and figured 

by E. C. H. Day, loc. cit.; the figures of the teeth being- 

reproduced in the accompanying woodcut (fig. 9). 

Purchased, 1863. 
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P. 3155. Remains of a large head, exhibiting fragments of car¬ 

tilage, shagreen, and several teeth. Enniskillen Coll. 

P. 2146. An imperfect laterally compressed head, exhibiting teeth, 

shagreen, and the bases of three cephalic spines. The 

outlines of none of the cartilages can be discerned, but 

the left pterygo-quadrate is pressed slightly upwards, thus 

exposing the dentition of the right side, as shown, of the 

natural size, in PI. XV. fig. 1. The lateral prominences of 

the anterior teeth are scarcely evident, and thus suggestive 

of A. nobilis; but the coarseness of the coronal markings 

and the form of the principal teeth point rather to 

A. anningice, with which the specimen is here provision¬ 

ally associated. The teeth of series n. to vi. are readily 

recognizable; and two teeth in front and one behind 

appear to be respectively referable to series i. and vn. 

The last-named tooth measures 0-011 in length, and is 

notably broad, with blunt extremities. In series ii. and 

in. the teeth are elevated to an obtuse point, with the 

longitudinal division-line of the coronal ornament forming 

a slight crest; and they measure respectively about 0-015 

and 0*02 in length. The teeth of the succeeding series 

are more flattened; those of no. iv. are broadest near 

the anterior extremity, measuring 0-023; those of no. v. 

(0*025 in length) are narrow in front and relatively broad 

in the posterior half, where each is almost divided into 

two by a transverse suture. In series vi. the teeth taper 

only slightly at each extremity, though most behind, and 

these attain a length of about 0-017. The shagreen is 

similar to that already described upon the head of Hybodus 

delabechei (p. 260, PI. VIII.), the largest tubercles being 

upon the frontal region, and the smallest behind; but the 

latter, so far as preserved, do not exhibit any fusion into 

groups of three. Egerton Coll. 

P. 2735. Fragment of a head, exhibiting a cephalic spine and 

numerous teeth. The cephalic spine, of which the pro¬ 

jecting portion is almost perfect, is very similar to that of 

Hybodus. The teeth are characteristic of the species, 

and those situated anteriorly have distinct lateral pro¬ 

minences. Enniskillen Coll. 

P. 2145. Fragment apparently of the upper jaw showing minute 

comparatively blunt shagreen-granules and some of the 

principal teeth. The crown of one of the larger teeth is 

v 2 
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slightly divided into two unsymmetrical eminences, one 

smaller than the other, with traces of lateral denticles. 
Eger ton Coll. 

P. 2734. Eight pterygo-quadrate and mandibular cartilages, with 

about twenty teeth, much displaced. Enniskillen Coll. 

39925. Plaster cast of the dentition probably of the lower jaw, 

described and figured by E. C. H. Pay, loc. cit., and shown 

in the accompanying woodcut (fig. 10); original in the 

collection of S. H. Beckles, Esq., of St. Leonards. 
Purchased, 1866. 

P. 2732. Portions of the dental series n. to vi. of one half of a 

similar, but larger jaw, shown of the natural size in 

PI. XIY. fig. 4. The length of the teeth of the successive 

series is as follows :—n. 0*019, hi. 0*024, iv. 0*028, 

v. 0*024, vi. 0*016. Slight indications of lateral pro¬ 

minences are observed in nearly all the teeth, and the 

coronal contour is much raised in series ii. to iv. In 

series v. the teeth are very obtuse in front, but gradually 

taper behind: and those of no. vi. are comparatively 

narrow, tapering at each extremity. Enniskillen Coll. 

32751. A group of teeth, also probably of the lower jaw, having 

less elevated crowns than in the last specimen. 

Purchased, 1857. 

P. 2137-8. Three small groups of typical teeth. Egerton Coll. 

32752. Eive detached teeth, the crown of one divided into two well- 

marked eminences, and three of the others approaching a 

similar form. Purchased, 185/. 

P. 2139. A posterior series of four small teeth, and nine detached 

teeth. Egerton Coll. 

P. 2745. Elongated principal tooth, the crown marked by two 

faint transverse constrictions. Enniskillen Coll. 

As already remarked (p. 267) the dorsal fin-spines of Acrodus 

anningice can scarcely be distinguished from those of Hyboclus 

reticulatus. They were first described by E. C. H. Day (loc. cit.), 

who pointed out that the second dorsal formed the type of Agassiz s 

Hybodus curtus. The first dorsal is long and slender, and seems to 

differ from that of PL. reticulatus in the more rounded character of 

the ribs and the relatively wider spaces between those placed 

anteriorly. The posterior face bearing the denticles is not much 
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raised, only slightly convex. Most of the following specimens may 

be assigned to this species. 

(i.) Anterior dorsal Jin-spines. 

28282. Large crushed specimen in matrix. Purchased, 1853. 

29012. Incomplete specimen. Purchased, 1854. 

P. 2206. Imperfect pyritized spine. Egerton Coll. 

P. 2166 a. Imperfect specimen, exserted about 0’24. Ecjerton Coll. 

P. 2750. Much crushed spine, showing few denticles, exserted 0*4. 

Enniskillen Coll. 

P. 2803-4. Two imperfect specimens. Enniskillen Coll. 

P. 5007. Fine specimen, exserted about 0f26 ; the posterior face 

almost flat, and the denticles large and alternating. 

Presented by J. E. Lee, Esq., 1885. 

P. 5868. Spine with very large denticles, 0-37 in length. 

P. 2822. Type specimen of Hybcdus carinatus, Agassiz l, probably 

referable to the young of Acroclus anningice. 

Enniskillen Coll. 

P. 2815, P. 2824. Two similar spines. Enniskillen Coll. 

P. 3167. Doubtful small spine, with widely spaced nodose ribs, 

associated with a portion of the posterior spine. 

Enniskillen Coll. 

P. 2167. Small spine, with ornament very similar to that of 

No. P. 2733. Egerton Coll. 

(ii.) Posterior dorsal Jin-spines. 

P. 491. Specimen figured by Agassiz, Poiss. Foss. vol. iii. pi. viii. b. 

fig. 4 (Hybodus curtus). Egerton Coll. 

P. 2808. Specimen figured by Agassiz, tom. cit. pi. viii. b. fig. 5 

(Hybodus curtus) ; Keynsham, near Bath. 

Enniskillen Coll. 

P. 2807, P. 2809. Two imperfect examples, the second labelled 

“ Hybodus curtus ” by Agassiz. Enniskillen Coll. 

P. 2821. Small spine, 0*2 in total length, perhaps correctly placed 

here. Enniskillen Coll. 

1 Poiss. Foss. vol. iii. (1837), p. 52, pi. ix. figs. 13, 14. 
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P. 5867. Small spine, 0-33 in total length, with traces of moderately- 

sized denticles, perhaps correctly placed here. 

Acrodus leiodus, A. S. Woodward. 

1844. Acrodus leiodus, L. Agassiz, Poiss. Foss. vol, i. p. xxxviii (name 
only). 

1871. Acrodus, J. Phillips, Geol. Oxford, diagr. xxxvii. p. 177, fig. 10. 
1887. Acrodus leiodus, A. S. Woodward, Geol. Mag. [3] vol. iv= p. 101, 

woodc. 

Type. Detached teeth: British Museum. 

Principal teeth not attaining to a greater length than O’Ol. 

Coronal contour gently rounded, with an obtuse median longitudinal 

keel, and very little elevated even in the anterior teeth. Super¬ 

ficial ridges large and rounded, disposed in the usual manner ; traces 

of lateral prominences in the anterior teeth indistinct. 

Form. § Log. Bathonian : Wiltshire, Oxfordshire, and Gloucester¬ 

shire. 

P. 5873. Type specimen, figured, of twice the natural size, in 

PI. XIII. fig. 6 : Great Oolite, Minchinhampton, Glou¬ 

cestershire. Byne Coll. 

P. 5874. Six teeth, five abraded and broken, the sixth from the 

symphysial region, and shown, of twice the natural size, 

in PI. XIII. fig. 5 ; Great Oolite, Minchinhampton. 

Byne Coll. 

36583, 41316. Three teeth ; Stonesfield Slate, Stonesfield, Oxford¬ 

shire. Purchased, 1862, 1869. 

P. 2134. Three abraded and broken teeth bearing Agassiz’s MS. 

label; Stonesfield Slate, Stonesfield. Egerton Coll. 

P. 2753. Four teeth, one shown, of thrice the natural size,in PI. XIII. 

fig. 7 ; Stonesfield Slate, Stonesfield. Enniskillen Coll. 

30559. Tooth ; Forest Marble, Atford, near Bath. 
Purchased, 1856. 

Acrodus leiopleurus* Agassiz. 

1839. Acrodus leiopleurus, L. Agassiz, Poiss. Foss. vol. iii. p. 145, 
pi. xxii. fig. 5. 

1887. Acrodus leiopleurus, A. S. Woodward, Geol. Mag. [3] vol. iv. 
p. 102. 

Type. Detached tooth ; Bristol Museum. 

A small, imperfectly known species, characterized by the con- 
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siderable elevation of the dental crown, and the angularity of the 

numerous branching superficial coronal wrinkles; lateral pro¬ 

minences in the known teeth distinct and large. 

Form. Sf Log. Bathonian : Gloucestershire. 

P. 5875. Perfect tooth, described by the present writer, he. cit., and 

figured, of twice the natural size, in PI. XIII. figs. 8, 8 a ; 

Great Oolite, Minchinhampton. Byne Coll. 

Acrodus hirudo, Agassiz. 

1839. Acrodus hirudo, L. Agassiz, Poiss. Foss. vol. iii. p. 148, pi. xxii. 
fig. 27. 

1887. Acrodus hirudo, A. S. Woodward, Geol. Mag. [3] vol. iv. p. 102. 

Type. Detached tooth ; British Museum. 

Principal teeth about 0 025 in length. Coronal contour gently 

rounded, the surface marked by extremely fine wrinkles diverging 

from a central faintly-marked longitudinal groove. 

Form. Sf Loc. Wealden : Sussex. 

2706. Type specimen, inverted in the figure given by Agassiz; 

Tilgate Forest. Mantell Coll. 

P. 4994. A smaller more perfect tooth, described by the present 

writer, loc. cit., and shown, of twice the natural size, in 

PI. XIII. figs. 9, 9 a; Telham, near Battle. 

Presented by J. E. Lee, Esq., 1885. 

Acrodus ornatus, sp. nov. 

Type. Detached tooth ; British Museum. 

An imperfectly known species, founded upon the small tooth, 

shown, of thrice the natural size, in PI. XIII. fig. 10. The dental 

coronal contour is low and gently rounded, marked by a longi¬ 

tudinal median wrinkle ; the laterally directed wrinkles are short, 

stout, and marginal, but few extending to the middle line. 

Form. Sf Loc. Wealden; Isle of Wight. 

P. 5275, P. 5275 a. Type specimen and a more elongated abraded 

tooth ; Brixton. Fox Coll. 

Acrodus levis, A. S. Woodward. 

1887. Acrodus levis, A. S. Woodward, Geol. Mag. [3] vol. iv. p. 103, 
woodc. figs. 2, 3. 

Type. Detached teeth; British Museum. 

Principal teeth attaining a length of about 0‘013. Coronal con- 
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tour rounded and much elevated, often notably smooth, being marked 

only by a few sharp wrinkles. Anterior teeth with distinct indi¬ 

cations of lateral prominences. 

Form. & Loo. Gault: Kent. 

47293 a, P. 11 a, P. 11 b. Two type specimens, and a tooth with a 

smoother coronal surface, shown, of twice the natural 

size, in PI. XIY. figs. 5-7 ; Folkestone. Gardner Coll. 

47223,47293-4, P. 11, P. 17. Six teeth; Folkestone. Gardner Coll. 

Acrodus nitidus, A. S. Woodward. 

1888. Acrodus nitidus, A. S. Woodward, Ann. Mag. Nat. Hist. [6] 
vol. ii. p. 135. 

Type. Detached tooth ; British Museum. 

An imperfectly recognizable species, founded upon the unique 

tooth shown, of thrice the natural size, in PL XIV. fig. 8. The 

dental crown is low and rounded and remarkably smooth, the faint 

wrinkles being only exhibited near the margin, though perhaps 

partly destroyed by abrasion. 

Form, fy Log. Upper Cretaceous : Bahia, Brazil. 

P. 5536. Type specimen. Presented by Joseph Mawson, Esq., 1888. 

Acrodus (?) illingworthi, Dixon. 

1850. Acrodus illingworthi, F. Dixon, Foss. Suss. p. 364, pi. xxx. 
figs. 11, 12, pi. xxxii. fig. 9. 

1887. Acrodus (?) illingworthi, A. S. Woodward, Geol. Mag. [3] 
vol. iv. p. 104. 

1838. Acrodus (?) illingworthi, A. S. Woodward, Proc. Geol. Assoc, 
vol. x. p. 290. 

Tijpe. Imperfect detached teeth ; British Museum. 

A species of uncertain generic position founded upon teeth much 

like those of Acrodus, but more elongated, and some very suggestive 

of Oroclus. Mesially, each tooth is considerably elevated, and there 

are faint indications of numerous lateral denticles; the coronal 

wrinkles are numerous, prominent, and sharp. 

Form, df Log. Chalk : Sussex, Surrey, and Kent. 

25777-8. Two imperfect teeth, the type specimens figured by Dixon, 

op. cit. pi. xxx. figs. 11, 12; Southeram, Sussex. 

Dixon Coll. 

49858. Typical tooth ; L. Chalk, Guildford, Surrey. Capron Coll. 

39059. Typical tooth; Dorking, Surrey. Bowerbanh Coll. 
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37161. Elongated tooth ; L. Chalk, Dover, Kent. Purchased, 1863, 

P. 5879. Much elongated tooth ; Southeram. 

Presented by the Rev. E. A. Illingworth. 

P. 2148. Similar tooth ; Susses. Egerton Coll. 

P. 2752. Imperfect similar tooth; Southeram. Enniskillen Coll. 

P. 5397. Fragments of three similar teeth, associated; Lewes. 

Presented by P. E. Coombe, Esq., 1888. 

P. 5398. A comparatively short much rounded tooth, pertaining 

either to this species or to A. levis ; referred to the latter 

by the present writer in Proc. Geol. Assoc, vol. s. p. 290: 

Lewes. Presented by P. E. Coombe, Esq., 1888. 

The following specimens may pertain either to Acrodus or Ces- 

tracion:— 

22492. Two small teeth with a longitudinal ridge-fold, and the ' 

lateral markings semi-reticulate, of the form named Aero- i P7 

dus semirugosus, T. Plieninger, Wiirtt. Jahresh. vol. iii. / 

(1847), p. 227, pi. ii. tig. 17; Corallian, Schnaitheim, i 
Wiirtemberg. Purchased, 1848. 

The following species have also been founded upon detached teeth, 

but there are no examples in the Collection :— 

Acrodus a ffinis, A. E. Peuss, 'V erstein. bolim. Kreideform. pt. i. 

(1845), p. 1, pi. ii. tigs. 3, 4; A. Fritsch, Kept. u. Fische 

bohm. Kreideform. 1878, p. 15, tig. 37; H. B. Geinitz, 

Palaeontogr. vol. xx. pt. ii. (1875), p. 212.—Planerkalk ; 
Bohemia and Saxony. 

Acrodus angustus, C. G. Giebel, Fauna d. Vorw., Fische (1848), 
p. 327.—Lias; Quedlinburg. 

Acrodus emmonsi, J. Leidy, Proc. Acad. Nat. Sci. Philad. 1872, 

p. 163. “Acrodus, Emmons, N. Carolina Geol. Surv. 

185 L p. 244, tig. 97.—Miocene ; North Carolina ” (?). 

04662 ■Acrodus flemingianus, L. G. de Koninck, Quart. Journ. Geol. Soc. 

voL xix- (1863), p. 17, pi. viii. tig. 5.—Productus Lime¬ 
stone; Salt Range, Punjab, India. 

Acrodus humilis, J. Leidy, Proc. Acad. Nat. Sci. Philad. 1872, 

p. 163; Ext. Vert. Fauna West. Territ. (U.S. Geol. Surv. 

Territ. vol. i. 1873), p. 301, pi. xxxvii. tig. 5.—Cre¬ 
taceous ; New Jersey. 
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Acrodus immarginatus, H. von Meyer, Palaeontogr. vol. i. (1849), 

p. 232, pi. xxviii. fig. 11.—Upper Muschelkalk; Silesia. 

['Orodus triadeus, Schmid (Nova Acta Acad. Caes. Leop.- 

Car. vol. xxix. no. 9, p. 11, pi. i. figs. 38-40), is also 

referred to this species by H. Eck, Form. hunt. Sandst. 

u. Muschelk. Oberschlesien, 1865, p. 62.] 

Acrodus microclus, T. C. Winkler, Archiv. Mus. Teyler, vol. v. 

livr. 2 (1880), p. Ill, pi. v. figs. 4—11.—Trias ; Wurzburg. 

Acrodus personati, E. A. Qmenstedt, Jura (1858), p. 339, pi. xlvi. 

fig. 11.—Braun Jura (3; Wiirtemberg. 

* Acrodus pulvinatus, H. Eck, Form. bunt. Sandst. u. Muschelk. 

Oberschlesien, 1865, p. 117: Stropliodus pulvinatus, 

E. E. Schmid, Nova Acta Acad. Caes. Leop.-Car. vol. xxix. 

no. 9 (1861), p. 13, pi. ii. figs. 2, 3.—Upper Muschel- 

kalk; Jena. [To this species, also, H. Eck (op. cit.) adds 

A. c/aillardoti, H. von Meyer, Palaeontogr. vol. i. p. 229, 

pi. xxviii. figs. 3-5.] 

x (?) Acrodus rugosus : Strophoclus rugosus, E. E. Schmid, loc. cit. 

p. 14, pi. ii. fig. 4.—Upper Muschelkalk; Jena. [This 

species is accepted and recorded from France by H. E. 

Sauvage, Bull. Soc. Geol. France, [3] vol. xi. (1883), p. 493, 

pi. xii. fig. 1; but the name is regarded as a synonym of 

A. gciillardoti by H. Eck, op. cit. p. 116.] 

Acrodus simplex'. Hyhoclus simplex, H. von Meyer, Palaeontogr. 

vol. i. (1849), p. 228, pi. xxviii. fig. 42.—Muschelkalk; 

Silesia. 

Acrodus spitzbergensis, J. W. Hulke, Bihang k. Svenska Yet.- 

Akad. Handl. vol. i. (1873), no. 9, p. 10/— Saurie Hook, 
Snit7hpro'pn TtAt?- cdt. t,t t'c A/?SS:) A—*/ SV. Vet. r?/Cac/ ^pirzDeigen. ^ aAh nJ. 9* 

A Acrodus substriatus, H. Eck, op. cit. p. 62: Strophoclus sub- 

striatus, E. E. Schmid, loc. cit. p. 12, pi. ii. figs. 6, 7._ 

Upper Muschelkalk; Jena. 

x (?) Acrodus virgatus: Strophoclus virgatus, E. E. Schmid, loc. cit. 

p. 14, pi. ii. fig. 5.—Keuper; Jena. 

% 

Teeth of Acrodus, from the Bhaetic or Lias of Linksfield, near 

Elgin, are also figured by P. Duff, 4 Geology of Moray,’ 1842, pi. iv. 

figs. 12, 13. A species closely related to A. lateralis, from Chen- 

deroo, in the Punjab, India, is recorded by L. G. de Koninck, Quart. 

Journ. Geol. Soc. vol. xix. (1863), p. 16. —t/Z-x. /&//. 

A doubtful tooth, from the Miocene of Turin, is also named 

Acrodus gcistaldi, 0. G. Costa, Ann. Accacl. Aspir. Nat. Napoli, [3] 

vol. iii. (1864), p. 30, pi. v. fig. 1 : another, from the Upper Eocene 
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of Bavaria, is named Acrodus jlexuosus, K. E. Schafhautl, Siid- 
Bayerns Leth. Geogn. (1863), p. 244, pi. lxiv. fig. 2. 

The following ribbed dorsal spines and hook-like cephalic spines 
pertain to various species of Hybodus and Acrodus, but cannot yet 
be even approximately determined. They may be conveniently 

arranged in stratigraphical order :— 

I. Mtjschelkalk. (a) Dorscd Fm-spines. 

48205. Basal portion of a large spine, assignable to the so-called 
Hybodus major, Agassiz 1; Luneville. Purchased, 1877. 

19685, 21509. Fra gments of two smaller spines ; Bayreuth, Bavaria. 
Purchased, 1845, 1847. 

P. 2160, P. 2175. Imperfect small spine, and fragment of one still 
smaller: the latter labelled u Hybodus dimicliatus, Agass.,” 2 
by Egerton, but not showing notches in the posterior 
denticles, and more resembling H. tenuis, Agassiz 3; Bay¬ 
reuth. Egerton Coll. 

P. 2780. Small broken spine ; Bayreuth. EnnislcUlen Coll. 

II. Keupek. 

P. 2178. Short dorsal fin-spine : Schlotlieim, near Gotha. 
Egerton Coll. 

III. Lias.—In addition to numerous fragments, the following in¬ 
determinable spines from the Lower Lias of Lyme Begis, 

Dorsetshire, may be enumerated :— 

(a) Dorsal Fin-spines. 

30869, 32748-9, 41381. Five small spines, approaching the spine 
named H. crassispinus. Purchased, 1856-57, 1869. 

P. 152. Slender spine, the exserted portion measuring 0T. 
Purchased, 1880. 

P. 425. Two smaller spines. Purchased, 1882. 

1 L. Agassiz, Poiss. Foss. vol. lii. p. 52, pi. viii. b. figs. 7-12; (?) H. von 
Meyer, Palseontogr. vol. i. (1849), p. 222, pi. xxx. figs. 3-5; F. Roemer, Geol. 
von Oberschlesien (1870), pi. xii. fig. 21. A _ . #4 • 

2 L. Agassiz, tom. cit. p. 53, pi. viii. b. figs/l3, 14. - 
3 L. Agassiz, tom. cit. p. 54, pi. viii. b. fig. 15. (?) H. von Meyer, Palaeontogr. 

vol. i. (1849), p. 223, pi. xxx. fig. 6 ; H. v. Meyer & T. Plieninger, Bcitr. Pal. 
Wiirttembergs, p. 56, pi. xii. fig. 69. (?) C. Giebel, Zeitscbr. gesammt. Naturw. 

vol. viii. (1856), p. 425, pi. i. fig. 5. 
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P. 2167. Eleven small spines, mostly with large posterior denticles, 

some approaching “ E. crassispinus,” some much larger. 

Egerton Coll. 

P. 2828. Type specimen of E, crassispinus described by Agassiz, 

Poiss. Eoss. vol. iii. (1837), p. 48, pi. viii. b. fig. 7. 

Enniskillen Coll. 

P. 2815, P. 2823, P. 2829, P. 4427-9. Twenty small spines, some 

like 44 E. crassispinus some more slender and more finely 

ribbed, others much larger. Enniskillen Coll. 

(b) Cephalic Spines. 

36164. Nearly complete spine with small protuberances at the base 

of the exserted portion, the so-called Sphenonchus hamatus, 

A mss.1 Purchased, 1861. 

41350. Three examples. Purchased, 1869. 

38538. Exserted portion of a similar spine. Purchased, 1864. 

P. 2204. Three more or less complete examples, one with broad 

rounded base, the others with the base more compressed ; 

one is labelled in Agassiz’s handwiiting, “ Sphenonchus 

hamatus, Ag.” Egerton Coll. 

P. 2772. Seven specimens, five nearly perfect, showing a single 

barb. Enniskillen Coll. 

P. 4630. Two spines, associated with cartilage and shagreen. 

Enniskillen Coll, 

IV. Lowek Oolite. (a) Dorsal Fin-spines. 

47144. Type specimen of Egbodus crassus, Agassiz, described and 

figured, tom. cit. p. 47, pi. x. fig. 23, said to have been 

obtained from the Inferior Oolite of Braunston, Oakham ; 

the locality cannot be accurate, and is given by Agassiz as 

Kodmore Pits, near Towcester. Sharp Coll. 

47439. A small finely-ribbed compressed spine, the exserted portion 

measuring about 0-09 in length, and its base-line very 

oblique ; posterior denticles small, though mostly de¬ 

stroyed ; Inferior Oolite, Stamford, Lincolnshire. 

Sharp Coll. 

P. 2153. Extremity of a spine resembling that named Egbodus api- 

calls, Agassiz2; StonesfieldSlate, Stonesfield. Egerton Coll. 

1 L. Agassiz, Poiss. Foss. vol. iii. (1843) p. 202, pi. xxii. a. figs. 12-14."/'7'* ^ 

Poiss. Foss. vol. iii. (1837), p. 43, pi. x. fig. 22. This is not H. apwalis, 

Agass., tom. cit. p. 195, pi. xxiii. figs. 16-20. 



7^’- P'rP^ Ji/^/*t, cSJ^§W. ft^SU. /J/P), rarl' 
/*' tf, /$- 3. - P*fc««?Vfp£- 

kfyo? </t£ /ft} ^ e^c-^fj?) flvrzneU,^/ ^ 

j/^/^, />. //, f*f< ///*- -j'f. /. - P^-G.frr'i i>e . 

7^'*" ^ ^ £40 



CESTRACI0XTIDJ2. 303 

41400. Larger distal portion of a dorsal fin-spine, showing the 

posterior denticles less clearly divided into two series 

above than below; Lower Kimmeridge Clay, near 'Wey¬ 

mouth, Dorsetshire. Purchased, 1869. 

P. 155. Imperfect spine, figured in Damon’s 4 Geol. of Weymouth,’ 

Append, pi. x. fig. 4; near Weymouth. The bases of 

the lower posterior denticles are seen distinctly separated 

into two series; and the form of the transverse section 

of the upper part of the fragment is altered by the 

breaking away of the anterior margin. Purchased, 1881. 

41177, 41222, 41399. Fragments of larger spines, with more 

, numerous lateral longitudinal ridges; near Weymouth. 

One specimen shows three irregular series of posterior 

denticles. Purchased, 1868-69. 

46335. Portions of a spine closely resembling the type specimen of 

Hybodus acutus in size and characters; Kimmeridge Clay, 

Foxhangers, near Devizes, Wiltshire. Cunnington Coll. 

(b) Cephalic Spine. 

41876. Exserted portion of spine; near Weymouth. 

Purchased, 1869. 

VI. Purbeck.—The following specimens were all obtained from the 

neighbourhood of Swanage, Dorsetshire. 

(a) Dorsal Fin-spines. 

33476. Two spines indistinguishable from E. dorsalis, Agass., of 

the Stonesfield Slate. Purchased, 1858. 

35569. A less perfect similar spine. Purchased, 1859. 

44847 a. Fragment of a more curved spine,-nearly similar. 

Presented by Benjamin Bright, Esq., 1873. 

21348, 24725. A larger more robust spine, and a portion of another. 

Purchased, 1847, 1849. 

46908. Similar spine, nearly complete, but wanting posterior den¬ 

ticles. Purchased, 1875. 

21347-8. Two imperfect crushed spines of the form named Hybodus 

strictus, Agassiz l. Purchased, 1847. 

21974. Two imperfect similar spines. Purchased, 1848. 

1 Poiss. Foss. vol. iii. (1837), p. 45, pi. x. figs. 7-9. 
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28447. A nearly perfect similar spine, the exserted portion measuring 

0*08 in length, and exhibiting very prominent lines of 

growth. Cunnington Coll. 

44847. More slender nearly perfect spine, of the same type, the 

exserted portion measuring 0*067 in length. 

Presented by Benjamin Bright, Esq., 1873. 

48375. Short small spine, probably of the same species. 

Purchased, 1877. 

P. 2170. A very typical spine of H. strictus. Egerton Coll. 

P. 2835. Three nearly perfect similar spines, and one less complete. 

Enniskillen Coll. 

P. 2836. Basal half of a slightly larger specimen. 

^ Enniskillen Coll. 

P. 2837. S mailer imperfect spine, probably young. 

Enniskillen Coll. 

(b) Cephalic Spine. 

P. 2^ Exserted portion, and fragment of the base of a cephalic 

spine. Egerton Coll. 

VII. V'ealdex. (a) Dorsal Fin-spines. 

2686, 2689. Type specimens of Hybodus striatulus, Agassiz, Poiss. 

Foss. voi. iii. (1837), p. 44, pi. viii. b. fig. 1, the largest 

described as the dorsal fin of a fish allied to Silurus, in 

Mantell’s Foss. Tilgate Forest (1827), p. 58, pi. x. fig. 4; 

Tilgate Forest, Sussex. Mantell Coll. 

2686 a, 2687, 2689 a, 2703, 2708. Five fragmentary spines, referable 

to Hybodus subcarinatus, Agassiz 1; Tilgate Forest. 

Mantell Coll. 

26036, 28418, 28421. Abraded nearly complete specimen, and two 

fragments of similar spines ; Tilgate Forest. 

Mantell Coll. 

P. 4992. Incomplete spine ; St. Leonards, Sussex. 

Presented by J. E. Lee, Esq., 1885. 

P. 4318. Two fragmentary similar spines; Hastings. 

Dawson Coll. 

1 Poiss. Foss. vol. iii. (1837), p. 46, pi. x. figs. 10-12. See also figure in 
Trans. Geol. Soc. [2] vol. ii. (1829), pi. vi. fig. 9. 
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(b) Cephalic Spines. 

2691. T) Tpe specimen of Sphenonchus elongatus, Agassiz, tom. cit. 

p. 202, pi. xxii. a. fig. 18 ; Tilgate Forest. Mantell Coll. 

P. 4919. One small spine, the basal portion of another, and the 

exserted portion of one larger spine : Hastings. 

Dawson Coll. 

VIII. Cretaceous. (a) Dorsal Fin-spines. 

47228. Portion of a small spine, with few widely-spaced sharp ribs ; 

Gault, Folkestone, Gardner Coll. 

30260, 35168, 35352-3, 35461. Nine more or less abraded frag¬ 

ments of spines ; Cambridge Greensand, Cambridge. 

Purchased. 

P. 2173. Two similar fragments ; Cambridge. Egerton Coll. 

P. 4328. Another fragment; Cambridge. Enniskillen Coll. 

P. 2830. Large abraded and crushed spine, described under the 

name of Hybodus complanatus, B. Owen, Geol. Hag. yoI. vi. 

(1869), p. 482 ; Upper Greensand, Maidstone, Kent. 
Enniskillen Coll. 

(b) Cephalic Spine. 

P. 2296. Portion of a spine equalling those of the Liassic Hybo- 

donts in size ; Grey Chalk, Dover, Kent. 

Presented by Mrs. Burton, 1882. 

The following dorsal fin-spines resembling those of Hybodus and 

Acrodus have also been named:— 

Hybodus acanthophorus, T. C. Hinkler, Archiv. Mus. Teyler, vol. v. 

livr. 2 (1880), p. 122, pi. vi. figs. 19-21, pi. iii. figs, 22- 

26.—Keuper ; Hurzburg. 

Hybodus angulatus, G. von Minister, Beitr. Petrefakt. iv, (1841), 

p. 141, pi. xvi. fig. 17.—Trias; S.E. Tyrol. 

Hybodus dewalquei, H. Forir, Ann. Soc. Geol. Belg. vol. xiv. 

(1887), p. 29, pi. ii. fig. 1.—Upper Cretaceous ; Belgium. 

Hybodus eicJiivalcli, Y. Kiprijanoff, Bull. Soc. Imp. Nat. Moscou, 

1853, pt. i. p. 331, pi. vi.; ibid. 1855, pt. i. p. 392, pi. ii./^ 

—Cenomanian ; Government of Kursk, Bussia. 

Hybodus ensatus, L. Agassiz, Poiss. Foss. vol. iii. (1837), p. 51, 

1)1. ix. fig. 12.—Lower Lias; Lyme Begis. fo'/t-sr. 

x 
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Hybodus fittoni, W. Dunker, Nordd. Wealdenbild. (1846), p. 67, 

pi. xiii. fig. 34.—Wealden; N. Germany. 

Hybodus furcatostriatus, K. Martin, Zeitschr. dentsch. geol. Ges. 

vol. xxvi. (1874), p. 819, pi. xxix. figs. 3, 4.—Rhaetic; 

Hildesheim, Hanover. 

Hi/bodus hexaqonus, G. von Munster, op. cit. iv. (1841), p. 141, 

pl. xvi. fig. 16.—Inas; S.E. Ty r oh^ 

Hybodus loeviusculus, L. Agassiz, tom. cit. p. 46, pl. x. figs. 24-26 

(?) H. von Meyer & T. Plieninger, Beitr. Pal. Wiirttembergs ^ 

(1844), p. 108, pl. xii. fig. 67.—RhaTic ; Aiist Cliff, 

Bristol, and (?) Wiirtemberg. [? Nemacanthus.) 

Hybodus leptodus, L. Agassiz, tom. cit. p. 44, pl. x. figs. 2, 3.— 

Form, and loc. unknown. 

Hybodus pleiodus, L. Agassiz, tom. cit. p. 45, pl. x. figs. 13-17.— 

Form, and loc. unknown. 

Hybodus punctatus, J. W. Davis, Quart. Journ. Geol. Soc. vol. 

xxxvii. (1881), p. 417, pl. xxii. fig. 2.—Rkaetic; Aust 
Cliff, Bristol. ? 

j —— 5 j 

Leicicanthus falcatus, L. Agassiz, tom. cit. p. 55, pl. viii. b. fig. 16. 

—Muschelkalk; Luneville, E. France. 

Leiacanthus (Hybodus) opatowitzanus, H. von Meyer, Palaeontogr. 

vol. i. (1849), p. 221, pl. xxx. fig. 1.—Muschelkalk; 

Silesia. 

Leiacanthus {Hybodus) tarnowitzanus, H. von Meyer, tom. cit. 

p. 221, pl. xxx. fig. 2.—Muschelkalk; Silesia. 

The so-called Hybodus pancleri (E. von Eiehwald, Leth. Rossica, 

vol. i. 1860, p. 1603), from the Carboniferous Limestone of the 

Government of Toula, Russia, is founded upon a spine probably of 

Ctenacanthus. 

A small cephalic dermal spine {Sphenonchus) from the Trias of 

Wiirtemberg, now in the Stuttgart Museum, is named Ceratodus 

heteromorplius, L. Agassiz, Poiss. Foss. vol. iii. (1838), p. 136, 

pl. xviii. fig. 32. Other spines are figured under the same name by 

F. A. Quenstedt, Handb. Petrefakt., 3rd edit. (1883), p. 298, pl. 
xxiv. figs. 9-13. 

spec, Some similar spines from the RhaBtic Bone-bed of Aust Cliff, near 

Bristol, are named Sphenonchus {Hybodus) obtusus, J. W. Davis, 

" Quart. Journ. Geol. Soc. vol. xxxvii. (1881), p. 420, pl. xxii. fig. 7. 

See also T. Webster, Trans. Geol. Soc. [2] vol. ii. p. 35, pl. vi. 

fig. 8 (“ Tooth of fish ”), where a Wealden example is noticed. 

“ Sphe1lonchus,, is also recorded from the Lias of Weston, near 

Bath (Mag. Rat. Hist. n. s. vol. iii. p. 282), and the Wealden of 

Sandown, Isle of Wight {ibid. p. 279). 
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Genus ASTERACANTHUS, Agassiz. 

[Poiss. Foss. vol. iii. 1837, p. 31.] 

Syn. Strophodus, L. Agassiz, tom. cit. 1838, p. 116. 

Curtodus, H. E. Sauvage, Catal. Poiss. Form. Second. Boulonnais 

(Mem. Soc. Acad. Boulogne-sur-Mer, vol. ii.), 1867, p. 53. 

Principal teeth elongated, irregularly quadrate, -with slightly 

arched, but flattened, crown ; symphysial teeth few, relatively large, 

much arched, without lateral denticles, longitudinally keeled ; all 

superficially ornamented by reticulate markings. Dorsal lin-spines 

marked by stellate tubercles, sometimes in part fused into short 

longitudinal ribs; two posterior longitudinal series of denticles 

placed mesially. Large hook-shaped, semi-barbed spines present 

upon the head. Notochord persistent. 

The teeth and spines have hitherto only been found associated in 

tbe type species l, and it is thus necessary at present to retain the 

duplicate provisional names for all others. As in the case of 

Hybodus and Acrodus, the superficial ornamentation of the dorsal 

fin-spines is so variable, that no species founded upon these fossils 

alone can be regarded as satisfactorily defined. 

Aster acanthus ornatissimus, Agassiz. 

1753. Snout of some animal of the fish tribe, 11. Baker, Phil. Trans, 

p. 118, pi. vi. 

1837. Asteracanthus ornatissimus, L. Agassiz, Poiss. Foss. vol. iii. p. 31, 

pi. viii. 

1838. Strophodus reticulatus, L. Agassiz, tom. cit. p. 123, pi. xvii. 

1838. Strophodus subretieulatus, L. Agassiz, tom. cit. p. 125, pi. xviii. 

figs. 5-10. 

1846. Strophodus racliatus, G. von Munster, Beitr. Petrefakt. vii. p. 47, 

pi. iii. fig. 14. 

1848. Asteracanthus preussi, W. Dunker, Palaeontogr. vol. i. p. 188, 

pi. xxvi. fig. 3. 

1851. Asteracanthus ornatissimus, W. Dunker, Palaeontogr. vol. i. 

p. 316, pi. xxxvii. figs. 1-7. 

1855. Asteracanthus papillosus, Sir P. Egerton, Eigs. and Descrips. 

Brit. Org. Bemains (Mem. Geol. Surv.), dec. viii. no. 3, p. 3. 

1861. Asteracanthus ornatissimus, A. Wagner, Abb. k. bay. Akad. 

Wiss., math.-phys. Cl. vol. ix. p. 317. 

1864. Strop>hodus subretieulatus, J. Thurmann & A. Etallon, Leth. Brun- 

trutana, (Nouv. Mem. Soc. Helv. Sci. Nat. vol. xx.) p. 432, pi. lxi. 

figs. 10, 29. 

1864. Asteracanthus ornatissimus, R. Damon, Geol. Weymouth, Suppl. 

pi. x. fig. 2. 

1 Ann. Mag. Nat. Hist. [6] vol. ii. 1888, p. 336, pi. xii. 

x 2 
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1868. Strophodus rcitisbonensis, C. W. Ton Giimbel, Geogn. Beschreib. 

Ostbav. Grenzgeb. (Geogn. Beschreib. Konigr. Bay., pt. ii.), p. 762, 

woodc. 1 

1869. Strophodus medius, B. Owen, Geol. Mag. yol. yi. p. 193, pi. yii. 

1875. Aster acanthus ornatissimus, K. Fricke, Palfeontogr. yol. xxii. 

p. 387, pi. xxii. fig. 4. 

1875. Asteracanthus preussi, K. Fricke, tom. cit. p. 388, pi. xxii. fig. 1. 

1875. Strophodus reticulatus, K. Fricke, tom. cit. p. 391, pi. xxi. fig. 16. 

1888. Asteracanthus ornatissimus, yar. Jlettonensis, A. S. Woodward, 

Ann. Mag. Nat. Hist. [6] yol. ii. p. 336, pi. xii. 

Type. Dorsal fin-spine; Paris Museum of Natural History. 

The type species, of very large size, the exserted portion of the 
dorsal fin-spine sometimes attaining a length of 0-48. 

Dorsal fin-spines robust, ornamented by relatively large, rounded 

or elongated, stellate tubercles, of unequal size, generally arranged 

in longitudinal series, sometimes very irregular, rarely in part 

fused into short ridges ; anterior face rounded, sometimes keeled; 

posterior face raised into a median longitudinal ridge, with two 
series of large denticles. 

Crowns of the small hindermost teeth, and those of series m., 

iv. gently rounded, coarsely reticulated, without longitudinal keel, 

hut the most prominent superficial markings often becoming in part 

nearly parallel and transverse • teeth of series i., ii. considerably 

elevated, prominently keeled in the (Flower) jaw, less so in the 

opposite, the superficial ornament partly reticulate, but the principal 

markings more or less transverse and radiating or parallel. 

That the dentition named Strophodus reticulatus by Agassiz 

pertains to this species, is proved by specimens from the Oxford 

Clay, described by the present writer, loc. cit.; and the nearly 

complete dentition of one jaw is made known by the so-called 
S. medius. 

Form.Sf Loc. Lower Oolite: Normandy. Middle Oolite: S.England. 

Ipper Oolite: 8. England. N. France, W. Switzerland, and N. 
and S.W. Germany. 

(i.) Dorsal Fin-spines. 

P. 588. Type specimen of A. pcipillosus described by Egerton, loc. 

cit.: Great Oolite, Caen, Normandy. Egerton Coll. 

32731—2. Greater portion of a smaller spine, with very large 

posterior denticles, and the tubercular ornament finer than 

in the last; also a portion of a spine of similar size, with 

relatively larger tubercles ; Caen. Tesson Coll. 

1 This “ species ” is described as obtained from the Greensand; but Dr. K A. 
von Zittel informs the present writer that it was most probably obtained from 
the underlying Jurassic rocks. 
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39473-4. Basal halves of two spines, with very numerous elongated 

tubercles ; Lower Oxford Clay, Christian Halford, TV ilt- 

shire# Purchased, 1865. 

P. 461-2. Two specimens figured by Agassiz, tom. cit. pi. viii. 

figs. 7, 8; Kimmeridge Clay, Shotover, near Oxford. 

Egerton Coll. 

43157. Nearly complete spine, the exserted portion 0*225 in length; 

Kimmeridge Clay, Shotover. Wetherell Coll. 

P. 2545. Imperfect larger spine, the exserted portion about 0*35 

in length ; Kimmeridge Clay, Ely, Cambridgeshire. 

Enniskillen Coll. 

P. 2860 a. Portion of smaller spine; Kimmeridge Clay, Ely. 
Enniskillen Coll. 

40318. Distal third of small spine; Kimmeridge Clay, Hartwell, 

Buckinghamshire. Purchased, 1867. 

46330. Two fragments ; Kimmeridge Clay, Devizes, Wiltshire. 
Cunnington Coll. 

47331. Several small fragments; Kimmeridge Clay, Swindon, 

Wiltshire. 

Presented by the Swindon Brick and Tile Co., 1876. 

50091. Line, nearly complete spine, measuring 0*43 in length; 

Kimmeridge Clay, A eymouth, Dorsetshire. 
Purchased, 1879. 

45924. Eragment of spine, showing very long base; Kimmeridge 

Clay, Weymouth. Purchased, 1874. 

48162. Small spine, nearly complete and well-preserved, some of 

the tubercles fused into short ridges; Kimmeridge Clay, 

Sandsfoot, near TV eymouth. Purchased, lb / /. 

P. 156. Huch abraded small spine, the distal extremity broken 

awav and the preserved termination thus deceptive m 

form, figured by Damon, op. cit.; Kimmeridge Clay, Wey¬ 

mouth. Purchased, 1881. 

P. 2860. Incomplete small, very robust spine ; Kimmeridge Clay, 

Weymouth. Enniskillen Coll. 

P.4682. Distal portion of small spine; Kimmeridge Clay, Wey¬ 

mouth. Presented by C. IT estendarjp, Esg., 18b4. 
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P. 2210. Two fine spines, somewhat abraded, the exserted portion 

measuring 0*28 in length ; also three fragments; Kim- 

meridge Clay, Kimmeridge, Dorsetshire. Egerton Coll. 

25300. Greater portion of an enormous spine, the exserted portion 

originally about 0*48 in length, and the extremity exhi¬ 

biting longitudinal ribs, as in Hyhodus; Kimmeridge Clay, 

Havre, N. Prance. Purchased, 1850. 

32547. Five fragments; Kimmeridge Clay, Vaches Noires, N. France. 

Tesson Coll. 

32771. Abraded fragment; Kimmeridge Clay, Boulogne, N. France. 

Purchased, 1857. 

P. 2211. Portion of very small spine : Portlandian, Soleure, Switzer¬ 

land. Egerton Coll. 

P. 4183. Portion of larger spine ; Portlandian, Solenre. 

Enniskillen Coll. 

(ii.) Cephalic Spine. 

32772. Imperfect exserted portion of a large cephalic spine, pro¬ 

bably of this species ; Kimmeridge Clay, Boulogne. 

Purchased, 1857. 

(iii.) Dentition. 

41378. A large portion of the dentition of the (? upper) jaw, de¬ 

scribed by Owen (loc. cit.) under the name of S. meclius, 

and shown, of one third the natural size, in the accom¬ 

panying woodcut, fig. 11 ; Great Oolite, Caen, Normandy. 

Purchased, 1869. 

Fig. 11. 

Dentition of Asteracanthus ornatissimus (Strophodus medius, Owen).— 

Great Oolite, Caen. One third nat. size. (No! 41378.) 



♦ 

✓ 



SM^Tn?€S ^ . r<)r\ .Q.a\ u_S 



CESTRACIONTIDJE. 811 

32532. Three imperfect teeth, probably of this species; Caen. 

Tesson Coll. 

41309. Tootb of series iv., wanting root; Great Oolite, Calvados, 

Prance. Purchased 1869. 

22494, 22496, 22858. Sis teeth, doubtfully assigned to this species; 

Corallian, Schnaitheim, Wiirtemberg. Purchased, 1848. 

P. 499. Anterior tooth, figured by Agassiz, tom. cit. pi. xvii. fig. 5, 

and five other teeth; Kimmeridge Clay, Shotover, near 

Oxford. Ecjerton Coll. 
N. 

P. 2668. Twenty teeth, figured by Agassiz, tom. cit. pi. xvii. figs. 1-4, 

6-21 ; Shotover. EnnisTcillen Coll. 
& 

P. 2669. Thirty similar teeth ; Shotover. Enniskillen Coll. 

20288. Tooth of series iv.; Kiinmeridge Clay, Ely, Cambridgeshire. 

Purchased, 1846. 

41221, 41398. Fifteen teeth, including one example of the Un¬ 

dermost series and two of series iv.; Kimmeridge Clay, 

Weymouth, Dorsetshire. Purchased, 1868,1869. 

41874. Four hindermost teeth, two of series iv., and six other teeth; 

Weymouth. Purchased, 18b9. 

45925. Seven dental crowns; Weymouth. Purchased, 1874. 

P. 2663. Two principal teeth, one being much abraded, and three 

imperfect small anterior teeth ; W eymouth. 
Enniskillen Coll. 

40464, 42103. Five teeth, more or less perfect, from the Neocomian 

Bone-bed, Potton, Bedfordshire, derived from Kimmeridge 

Qp1y< Purchased. 

46459. Two teeth ; Potton. Cunninjton Coll. 

P. 2126. Two imperfect teeth; Portlandian, Soleure, Switzerland. 
Ecjerton Coll. 

P. 5295. Tooth; Epper Jurassic, Switzerland. 
Presented by the Duchess of St. Albans, IS <6. 

P. 2. Eight more or less fragmentary large teeth, doubtfully assigned 

to this species ; Epper Jurassic, Favara A illabate, Sicily. 
. - Purchased, 1879. 
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Yar. fiettonensis. Tubercles upon tbe dorsal fin-spines com¬ 

paratively small, fused into ridges distally. Teeth of series iv. 

narrow ; coronal prominence in most teeth well marked. 

39475. Fragment of spine ; Upper Oxford Clay, Chippenham. 

Purchased, 1865. 

P. 5881. Plaster cast of cephalic spine, described and figured by the 

present writer, Joe. cit. p. 340, pi. xii. figs. 7,8 ; Oxford 

Clay, Fletton, near Peterborough. 

Made in the Museum, 1888. 

47440. Forty-four associated teeth ; Fletton. Two of series iv. are 

shown, of the natural size, in Plate XY. fig. 14. 

Sharp Coll. 

I. Species founded upon detached dorsal fin-spines with which the 

teeth have not yet been found associated. 

Asteracanthus semisulcatus, Agassiz. 

1837. Asteracanthus semisulcatus, L. Agassiz, Poiss. Foss. vol. iii. 

p. 34, pi. viii. a. figs. 7, 9, 10 (P fig. 8). 

1871. Asteracanthus tenuistriatus, J. Phillips, Geol. Oxford, p. 178, 

diagr. xxxviii. fig. 7. 

Type. Imperfect dorsal fin-spine ; British Museum. 

Dorsal fin-spine about equal in size to that of A. acutus, but less 

laterally compressed and more robust; anterior face rounded, but 

keeled; posterior face slightly convex, with large denticles. Orna¬ 

mental tubercles relatively large, elongated, arranged in close series, 

often fused in part into short ribs. 

The teeth of this species are probably described under the name 

of Strophodus magnus, Agassiz. 

Form. 6f Loc. Great Oolite : Oxfordshire. 

P. 2855. Type specimen described and figured by Agassiz, loc. cit. 

fig. 7t, Stonesfield Slate, Stonesfield. Enniskillen Coll. 

P. 463. A smaller imperfect spine^gssociated with this species by 

Agassiz (loc. cit. fig. 8),^but exhibiting striking resem¬ 

blances to A. acutus ; Stonesfield. Egerton Coll. 

P. 2856-7. Two abraded fragments of spines equal in size to the 
type, and one imperfect larger specimen; Stonesfield. 

Enniskillen Coll. 



O r\<^, \ ^ f- . C e^VV,y\. ^\,,*jrxU. • ^ ^ 



~P. '^VK. 

T^jX-4JL*V*.0L- P<rt'r>At^c^i?'4^ ^PaA. S)ri^f 

ty fCjlO. ^ ^Cc^uLy^i^f. Av?. c^.4.' 

far. £f/<rP. cj^ P^PT'irrA. J*f. Vf.-ftjj./, 

fil£, (?x^r\v+~<, - l^ff~i\/f Qstf&svsA- $z - (Pe ^cPf " v/CttA. /vt*. 

kJ/3/. J fy ? ^7? PZ/^sh,, r^. t^/. fj(?6~J.2t£ //./. £ 

\ '£4 ^ l r \ | CuJu.r?-^y 

\ -e * 

/^ /£ ^e>ga^etrg<c<< ^ ~?*~>->. 

'P?' $fe^y^/. c/~ J&ZsT^. , c/a~r, )/ // 'ftoA~f.^7. 



CESTR ACIOXTIDiE. 313 

Asteracanthus acutus, Agassiz. 

1837, Asteracanthus acutus, L. Agassiz, Pois3. Foss. vol. iii. p. 33, 
pi. viii. a. figs. 1-3. 

Type. Distal half of dorsal fin-spine ; Bedford Museum. 
Dorsal fin-spine attaining a length of about 0*27, much laterally 

compressed; anterior face keeled; posterior face slightly convex, 
.with large denticles. Ornamental tubercles relatively large, elon¬ 
gated, arranged in close series, rarely fused into ribs in known 
specimens. 

The teeth of this species are probably described under the name 
of Stropliodus tenuis, Agassiz. 

Form. Sf Log. Great Oolite : Oxfordshire. Cornbrash : Xorthamp- , 'Z^>cr>-je2* 

tonshire. (?) Forest Marble: Dorsetshire. 

43616. Much abraded but nearly complete spine, originally measuring 
about 0*27 in length; Stonesfield Slate, Stonesfield, Oxford¬ 
shire. Purchased, 1872. 

28597. Extremity of spine, with some of the tubercles fused, pro¬ 
bably of this species; Stonesfield Slate, Eyeford. 

Purchased, 1853. 

P. 5377. Imperfect exserted portion of spine ; Great Oolite, Enslow 
Bridge, Oxfordshire. Purchased, 1877. 

47131. Incomplete crushed exserted portion of spine ; Cornbrash, 
Botolph’s Bridge, Peterborough. Sharp Coll. 

P. 285?'. An imperfect impression of a spine, doubtfully assigned 
to this species, and labelled A. stutcJihuryi, Agassiz \ by 
the Earl of Enniskillen; Forest Marble, near Bridport, 
Dorsetshire. Enniskillen Coll. 

Asteracanthus verrucosus, Egerton. 

1855. Asteracanthus verrucosus, Sir P. Egerton, Figs. & Descrips. 
Brit. Organic Remains (Mem. Geol. Surv.), dec. viii. pi. ii. 

Type. Dorsal fin-spine; Dorchester Museum. 
Dorsal fin-spine attaining a maximum length of about 0-32, 

laterally compressed, not keeled anteriorly; posterior face slightly 
raised, with two series of large denticles. Ornamental tubercles 
very numerous, closely arranged, mostly oval in form and disposed 

1 This name is given, without definition, to a fossil said to have been derived 
from the Lias of Charmouth, Dorset (Poiss. Foss. vol. iii. p. 1/7). 
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in longitudinal series, becoming fused into short ribs near the 
apex. 

Teeth unknown. 

Form. Log. Purbeck Beds : Swanage, Dorsetshire. 

23407. Nearly complete small spine, detached from matrix. 

Purchased, 1849. 
f 

35571. Crushed spine, 0-3 in length. Purchased, 1860. 

38496. Broader imperfect spine. Purchased, 1864. 

40652. Smaller crushed spine. Purchased, 1867. 

44829. Nearly complete spine, detached from matrix, the extremity 

abraded. Presented by Benjamin Briyht, Esq., 1873. 

P. 2209, P. 2209 a. ell-preserved large spine, and a less perfect 

smaller spine. Egerton Coil. 

P. 2859. An imperfect large spine, and two smaller specimens, 

one much abraded. Enniskillen Coll. 

Asteracanthus granulosus, Egerton. 

. 1855. Asteracanthus granulosus, Sir P. Egerton, Figs. & Descrips. 

Brit. Organic Remains (Mem. Geol. Surv.), dec. viii. pi. i. 

1859. Asteracanthus granulosus, Pictet & Campiche, Foss. Terr. Cre- 
c. tace St. Croix, p. 98, pi. xii. tig. 14. 

Type. Dorsal tin-spine ; British Museum. 

t Dorsal fin-spine very similar in form and proportions to that of 

A. verrucosus, but with the ornamental tubercles relatively smaller, 

rounder, and less closely arranged. 

Teeth unknown. 

Form. $ Loc. Wealden: Tilgate Forest, Sussex. L. Neocomian : 

Switzerland. 

P. 565. Type specimen. Egerton Coll. 

2688, 2704. Two fragments of larger spines, the second figured by 

Egerton, loc. cit. pi. i. figs. 2, 3. Mantell Coll. 

40166. Plaster cast of fragment described and figured by Pictet and 

Campiche, loc. cit.; L. Neocomian, St. Croix. 

Presented by Mons. Campiche, 1866. 

IT. Species founded upon detached teeth not yet correlated with the 

dorsal fin-spines. 

Strophodus magnus, Agassiz. 

1838. Strophodus magnus, L. Agassiz, Poiss. Foss.' vol. iii. p. 126, 
pi. xviii. figs. 11-15. 
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1843. Strophodus favosus, L. Agassiz, tom. cit. p. 175 (name only). 

t 1871. Strophodus magnus, J. Phillips, Geol. Oxford, p. 177, diagr. xxxvii. 

Jig. 7. 
188-5. Strophodus favosus, A. S. Woodward (ex Agassiz), Science 

Gossip, p. 107, fig. 78. 

(P) 1886. Strophodus rigauxi, H. M. Platnauer, Ann. Rep. Yorkshire 

Phil. Soc. p. 36, pi. i. figs. 1, 2. 

Type. Detached teeth. 

Crown of all the teeth gently rounded, those anterior in position 

exhibiting little or no traces of a longitudinal keel; coronal surface 

finely reticulated, the more prominent markings becoming straight, 

parallel, and directly transverse upon the longer margins. In the 

most posterior series the teeth are small and oval, with very coarse 

superficial reticulations (PI. XY. fig. 8) ; the teeth presumably of 

series no. iv. are relatively broad and flat (PI. XY. fig. 7) ; those of 

no. hi. somewhat longer, the postero-lateral angle gently upturned, 

and the anterior third of the tooth slightly bent forwards and down¬ 

wards (PI. XY. fig. 6). The teeth assumed to belong to series no. n. 

are broadest posteriorly, with an abrupt hinder margin, the antero¬ 

lateral angle produced and the postero-lateral angle rounded 

(PI. XY. fig. 5) ; and the teeth of the most anterior paired series 

are still smaller than those of no. ii., and apparently shorter 

(PI. XY. fig. 4). 

Xo median symphysial tooth is recognizable in the Collection. 

- Form. Sf Log. Inferior Oolite: Lincolnshire. Bathonian: Ox¬ 

fordshire, Northamptonshire, Gloucestershire, Somersetshire, Wilt¬ 

shire, and X. France; Onr-y^^ fA 

(i.) Inferior Oolite. 

47441. Seven teeth of the principal series ; Upper Beds of the Lin¬ 

colnshire Limestone, Stamford, Lincolnshire. 

Sharp Coll. 

(ii.) Stonesfield Slate, Stonesfield, Oxfordshire. 

26010 a. Much abraded tooth of series iv. Dixon Coll. 

28599, Xine teeth of series i.-iv.; Eyeford, near Stonesfield. 

Purchased, 1853. 

33200. Unabraded tooth of series in. Hastings Coll. 

33472. Ten flat teeth, more or less abraded. Purchased, 1858. 

P. 2116-7. Thirteen flat teeth, some extremely abraded, labelled 

in Agassiz’s handwriting. Egerton Coll. 

P. 2561. Eleven flat teeth, slightly abraded. Enniskillen Coll. 
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P. 5106. Three abraded flat teeth. 

Presented by J. E. Lee, Esq., 1885. 

P. 5882. Naturally arranged series of the hindermost small oval 

teeth, shown in PI. XY. fig. 8. Purchased. 

P. 2614. Similar tooth. Enniskillen Coll. 

P. 2119. Two similar examples, one large flat tooth, and seven 

anterior teeth, labelled by Agassiz Strophodus favosus. 

Egerton Coll. 

(iii.) Great Oolite. 

18997. Tooth of series iv.; Sewardslee. Miss Baker’s Coll. 

19491. Three teeth of series iii., iv. ; Weston Favell, Northampton¬ 

shire. Miss Baker’s Coll. 

19493. Three abraded fragments; Shutlanger, Northamptonshire. 

Miss Baker’s Coll. 

20923. Six abraded teeth, one probably of series ii. ; Boade, near 

Blis worth, Northamptonshire. Miss Baker’s Coll. 

47134. Fourteen more or less abraded teeth, including two anterior ; 

Orton, near Peterborough. Sharp Coll. 

47135. Tooth of series iii. ; Buttock’s Booth, near Peterborough. 

Sharp Coll. 

47136. Ten flat teeth and one anterior tooth ; Kingsthorpe, North¬ 

amptonshire. Sharp Coll. 

P. 2660. Fourteen teeth, two with nearly perfect roots; Orton, 

near Peterborough. Enniskillen Coll. 

P. 2118. Fifteen fragmentary and abraded teeth; Cairnscross, 

Stroud, Gloucestershire. Egerton Coll. 

P.4169. Twelve imperfect teeth; Cairnscross. Enniskillen Coll. 

P. 5883. Four teeth; Minchinhampton, Gloucestershire. Byne Coll. 

P. 4173. Two flat teeth and one anterior tooth; Melksham, Wilt¬ 

shire. Enniskillen Coll. 

(iv.) Forest Marble. 

28440. Forty teeth, some scarcely abraded, of all series, two 

anterior teeth shown in PI. XY. figs. 4, 5 ; Stanton, 

Wiltshire. Cunnington Coll. 

30552. Thirteen flat teeth; Atford, near Bath. Purchased, 1856. 
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30564-68. Two hindermost teeth, one of series iv., two of series in., 
and a much abraded tooth of series n.: Atford. 

Purchased, 1856. 

P. 2659, P. 2659 a, b. Twenty-four teeth, mostly flat, hut five re¬ 
ferable to an anterior series; Atford, A tooth of series it. 

is shown in PI. XY. fig. 7, and another of series in. in 
PI. XY. fig. 6. Enniskillen Coll. 

32353. Tooth of series it. ; Malmesbury, Wiltshire. 
Purchased, 1857. 

40535. Two flat teeth; Wiltshire. Purchased, 1867. 

(v.) Cornbrash. 

47132. Thirteen teeth of small size ; Botolph’s Bridge, near Peter¬ 
borough. Sharp Coll. 

47133. Nine teeth, mostly larger; near Peterborough. Sharp Coll. 

Strophodus tenuis, Agassiz. 

1838. Strophodus tenuis, L. Agassiz, Poiss. Foss. vol. iii. p. 127, pi. xviii. 

figs. 16-25. 
1858. Strophodus tenuis, F. A. Quenstedt, Der Jura, p. 340, pi. xlvi. 

figs. 12, 13. 
1871. Strophodus tenuis, J. Phillips, Geol. Oxford, p. 177, diagr. xxxvii. 

As/- r)pucA<P£iS. 
fig. 9. 

Type. Detached teeth. 

Teeth long and narrow, the crown in all except the hindermost 

rows and series iy. considerably elevated; anterior teeth much 

arched, with a longitudinal keel, superficial coronal ornament as in 

S. magnus, except in the anterior teeth. Of the hindermost series, 

the teeth are small and oval; those of series no. iv. (Agass., fig. 21) 

seem to be only gently rounded; and those of no. iii. (Agass., 

figs. 17-20) are much longer than the latter, the crown raised and 

tumid at one half or one third the distance from its anterior ex¬ 

tremity, and bent downwards and forwards in front. The teeth 

presumably referable to series no. ii. (Agass., figs. 22, 23) are much 

elevated mesially, slightly keeled, and narrowed at each extremity, 

though especially in front; and those of the most anterior paired 

series (Agass., figs. 24, 25) are strongly arched, the apex of the 

crown being a blunt point and the longitudinal keel prominent. 

There is also evidence of a high-crowned median symphysial row 

of teeth in one of the jaws. 

Form. Sf Loc. Bathonian : Oxfordshire (Stonesfield Slate), North¬ 

amptonshire, Lincolnshire, Gloucestershire, and Wiltshire. Brown 

Jura (3: Wiirtemberg. 
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(i.) Stonesjteld Slate, Stonesfielcl, Oxfordshire. 

11046. Pine tooth of series in. Mantell Coll. 

33472 a, 33473, 35497. Nine teeth, including one posterior oval and 

two anterior raised examples. Purchased, 1858, 1860. 

36315. Three teeth; Eyeford, near Stonesfield. Daniels Coll. 

P. 2120. Eight teeth, including a fine example of series in. and 

three anterior teeth, five being labelled by Agassiz. 

E(je?'ton Coll. 

P. 4632. Six small teeth. Enniskillen Coll. 

(ii.) Great Oolite. 

47442. Abraded tooth of series ii., and two fragments ; Great Oolite, 

Stamford, Lincolnshire. Sharp Coll. 
C 3 

47442 a. Three imperfect anterior teeth; Great Oolite, Kingsthorpe, 

Northamptonshire. Sharp Coll. 

P. 4173 a. T wo anterior teeth ; Melksham, Wiltshire. 

Enniskillen Coll. 

(iii.) Cornbrash. 

P. 2662. Six abraded imperfect teeth ; Peterborough. 

Enniskillen Coll. 

47132 a. Raised tooth of' large size; Botolph’s Bridge, near Peter¬ 

borough. Sharp Coll. 

(iv.) Forest Marble. 

47964. Two associated teeth, one of series i., the other of series iii. ; 

near Oxford. 

Presented by the Hon. Robert Marsham, 1877. 

28440 a. Eighteen teeth, of the anterior series and no. iii. ; Stanton, 

Wiltshire. Cunnington Coll. 

30558, 30562. Three teeth, series ni., iv.; Atford, near Bath. 

Purchased, 1856. 

30553-4. Three anterior raised teeth and one of series iii., three 

being very large and provisionally assigned to this species, 

and one of the raised teeth symmetrical; Atford. 

Purchased, 1856. 

46339. Two teeth, series n., in.; Atford. Cunnington Coll. 

P. 5885. Pour flat teeth ; (?) Atford. Byne Coll. 

P. 5884, P. 5884 a, b. Twenty-five teeth of series i., n., two shown 

in PI. XV. figs. 2, 3; (?) Atford. Byne Coll. 
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P. 5891. Three large anterior teeth, one symmetrical; Chippenham, 

Wiltshire. 

41295. Two teeth, series hi. ; Box, Wiltshire. Purchased, 1869. 

P. 2115 a. Four anterior teeth, and one of series in. Egerton Coll. 

P. 4172 a. Two anterior teeth. Enniskillen Coll. 

Strophodus lingualis, sp. nov. (ex Phillips). 

1871. Strophodus lingualis, J. Phillips, Geol. Oxford, p. 177, diagr. 
xxxvii. fig. 8 (fig. only). 

Type. Detached tooth ; Oxford Museum. 

The following teeth appear to belong to the same species as the 

tooth from the Stonesfield Slate figured by Phillips (op.cit.), without 

description, under the name of Strophodus lingualis. They are of 

very small size, the principal teeth narrow and not measuring more 

than 0-018 in length ; the coronal surface is very coarsely reti¬ 

culated, the transverse markings being especially prominent; and 

there is occasionally a longitudinal ridge. 

Form. 4' Toe. Bathonian : Oxfordshire and Wiltshire. 

28600. Two longitudinally ridged teeth, one having a single emi¬ 

nence near one extremity (PI. XY. fig. 11), the other 

having two (PI. XY. fig. 10); Stonesfield Slate, Eyeford. 

Purchased, 1853. 
f 

11158. A broader flatter tooth (PL XY. fig. 9); Stonesfield Slate, 

Stonesfield. Mantell Coll. 

P. 2121. Two teeth longitudinally ridged ; Stonesfield. Egerton Coll. 

P. 2665. Platter, worn tooth ; Stonesfield. Enniskillen Coll. 

32356. Slightly ridged tooth (PL XY. fig. 12); Forest Marble, 

Malmesbury, Wiltshire. Purchased, 1857. 

The following tooth, from the Forest Marble of Stanton, Y ilt- 

shire, is also probably referable to a species of Aster acanthus :— 

P. 5886. Tooth probably of series hi., measuring 0-035 in length 

the crown raised mesially, and marked by coarse feather¬ 

like reticulations (Pl. XY. fig. 13). Cunnington Coll. 

The supposed tooth (4158, Mantell Coll.) from the Chalk of 

Lewes, named Strophodus asper, Agassiz (Poiss. Foss. vol. iii. 

p. 128 h. pl. x. h. figs. 1-3), is a fragment of a Crustacean. 
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The following species have also been named, but there appear to 

be no examples in the Collection :— 

(i.) Dorsal Fin-spines. 

Asteracanthus lepiclus, A. Dollfuss, Faune Kimm. Cap De La Heve 

(1863), p. 31, pi. ii. figs. 1-7.—Kimmeridgian; Cape De 

La Heve. 

Asteracanthus minor, L. Agassiz, Poiss. Foss. vol. iii. (1837), 

p. 33, pi. viii. a. figs. 4-6 .—Form, and loc. unknown. 

Asteracanthus semiverrucosus, Sir P. Egerton, Figs, and Descrips. 

Brit. Org. Bemains (Mem. Geol. Surv. 1855), dec. viii. 

pi. iii.—Purbeckian ; Swanage, Dorset. 

Asteracanthus tetrastichodon, K. Fricke, Palaeontogr. vol. xxii. 

(1875), p. 389, pi. xxii. fig. 2.—Upper Corallian; Hanover. 

Asteracanthus vastensis, H. E. Sauvage, Bull. Soc. Geol. France, 

[3] vol. viii. p. 454, pi. xiv. fig. 5.—U. Callovian; Bou- 

logne-sur-Mer. 

The so-called Asteracanthus siderius, J. Leidy (Proc. Acad. Hat. 

Sci. Philad. 1870, p. 13, and Bep. U. S. Geol. Surv. vol. i. pt. i. 

(1873), p. 313, pi. xxxii. fig. 59), from the Sub-Carboniferous of 

Tennessee, certainly does not belong to this genus. 

(ii.) Teeth. 

Strophodus beaugrandi, H. E. Sauvage, Catal. Poiss. Secondaires 

Boulonn.(Mem. Soc. Acad. Boulogne-sur-Mer, vol. ii. 1867), 

p. 52, pi iii. fig. 6.—Kimmeridgian; Boulogne-sur-Mer. 

Strophodus corallinus : Curtodus corallinus, H. E. Sauvage, op. 

cit. p. 53, pi. iii. fig. 8.—Corallian ; Boulogne-sur-Mer. 

Strophodus hamii, H. E. Sauvage, op. cit. p. 52, pi. iii. figs. 4, 5: 

Acrodus elegcins, H. E. Sauvage, ibid. p. 54, pi. iii. fig. 9.— 

Batbonian; Marquise, Boulonnais. 

Strophodus irregularis, L. Agassiz {ex Minister, MS.), tom. cit. 

(1838) p. 127, pb xviii. fig. 26.—Lower Oolite; Bavaria. 

Strophodus longidens, L. Agassiz, tom. cit. p. 117, pi. xvi.— 

Bathoniaij/; Caen, Kormandy. 

Strophodus nebroclensis, G. G. Gemmellaro, Studi Paleont. Fauna 

Calc, a Terebrcitida janitor K. Sicilia, pt. i. (1868—76), 

p. 10, pi. i. figs. 48-56.—Jurassic; N. Sicily. 

Strophodus normanianus, A. Dollfuss, Faune Kimm. Cap De La 

Heve (1863), p. 33, pi. i. figs. 3-16.'—Kimmeridgian; 

Cape De La Heve. [? = Asteracanthus lepiclus, Dollfuss.] 

Strophodus personati, F. A. Quenstedt, Der Jura (1858), p. 339, 

pi. xlvi. fig. 15.—Brown Jura /3; Wiirtemberg. 
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Strophodus punctatus% L. Agassiz (ex Minister MS.), tom. cit. 

p. 128 b, pi. xxii. figs. 1, 2.—Cenomanian: Kelheim, 
Bavaria. 

Strophodus radiato-punctatus, L. Agassiz, tom. cit. p. 128, pi. xviii. 

fig. 27.—C'allovian : Yorkshire. 

Strophodus tridentinus, X. A. von Zittel. Fanna Aelt. Cejhalopo- 

denfiihr Tithonbild. (Snppl. to Palaeontogr. 1870j, p. 24, 

pi. i. fig. 2.—Tithonian; Trient, Tyrol. 

Teeth of Strophodus are also figured and noticed by Pictet and 

Campiche, Foss. Terr. Cretace St. Croix (1858), p. 92, pi. xii. 

figs. 1-6 (Lower Xeocomian) and p. 24 (Aptian ); and by G. G. 

Gemmellaro, Studi Paleont. Calc, a Terebratula janitor, pt. i. 
(1868-76), p. 9, pi. i. figs. 35-47. 

Genus BDELL0DU3, Quenstedt. 

]MTirtt. Jahresh. vol. xxxviii. 1882, p. 137.] 

Teeth quadrate, with slightly arched, but flattened crown, super¬ 

ficially ornamented by reticulate markiugs. Symphysial teeth few. 

Teeth of series i. to m. scarcelv increasing in size, those of series iv. 

relatively very large and elongated. Dorsal fin-spines unknown. 

Bdelloclus bollensis, Quenstedt. 

1882. BdelJodus boUensis, F. A. Quenstedt, W'iirtt. Jahresh. vol. xxxviii. 

p- 187> pl Ui- #//. 
Type. Associated upper and lower dentition : Tubingen Univer¬ 

sity Museum. 

Anterior teeth tumid, not keeled ; those of series iv. five times as 

long as these. 

Form. Sj Loc. Upper Lias : Boll, Miirtemberg. 

*£*} . 

Genus PALiEOSPINAX, Egerton. 

]Figs. and Descrips. Prit. Organic Bemains (Mem. Geol. Survey, 

1872), dec. xiii. no. vii.] 

Body long and slender; the first dorsal fin opposite the space 

between the pectorals and pelvics, the second partly in advance of, 

partly opposite, the anal. Dentition comparatively specialized, the 

anterior teeth being high-crowned and prehensile, those placed pos¬ 

teriorly having the cusps reduced to minute beads and adapted for 

crushing. Symphysial teeth with a single pair of lateral denticles, 

other teeth with two or three. Dorsal fin-spines smooth, the sides 

covered with a dense layer cf ganoine, sometimes forming isolated 

tubercles immediately above the inserted portion: posterior denticles 

Y 
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absent. Shagreen fine, dense; no cephalic spines; large dermal 

hooks upon the claspers of the male. Vertebrae cyclospondylic, 

sometimes feebly asterospondylic. 

Paleeospinax prisons (Agassiz). 

1843. Thyellina prisca, L. Agassiz, Poiss. Foss. vol. iii. p. 378, pi. xxxix. 
figs. 1, 2. 

1872. Pcdceospinax priscus, Sir P. Egerton, Figs. & Descrips. Brit. 
Organic Remains (Mem. Geol. Surv.), dec. xiii. pi. vii. 

1873. Palceospinax priscus, Sir P. Egerton, Quart. Journ. Geol. Soc. 
vol. xxix. p. 420. 

1881. Palceospinax priscus, J. W. Davis, Ann. Mag. Nat. Hist. [5] 
vol. vii. p. 429, pi. xx. 

1883. Palceospinax priscus, 0. Hasse, Neues Jalirb. vol. ii. p. 66. 
1884. Cestracion (Acrodus), C. Hasse, Palaeontogr. vol. xxxi. p. 6, pi. ii. 

figs. 8, 9. 
1888. Palceospinax priscus, A. S. Woodward, Geol. Mag. [3] vol. v. 

p. 499. 

Type. Vertebral column and shagreen. " '^ - 

The type species, of small size. Principal cusp of the anterior 

teeth much attenuated. Shagreen-granules often striated; dermal 
spines of claspers forked. 

Form, Log. Lower Lias: Lyme Regis, Dorsetshire. 

P. 3189. Head and anterior portion of the trunk, described and 

figured by Egerton, Mem. Geol. Surv. dec. xiii, pi. vii. 

figs. 1, 4—6. Ennislcillen Coll. 

P. 3190. Mandible and dentition, described and figured by Egerton, 

loc. cit. pi. vii. figs. 2, 7, 8. The posterior tooth is not so 

smooth as shown in fig. 8, the crown having a more 

beaded appearance, as in Eynechoclus. Ennislcillen Coll. 

P. 3192. Imperfect vertebral column, with shagreen, half of the 

pectoral arch, and the broken second dorsal fin-spine, 

referred to by Egerton, loc. cit. Ennislcillen Coll, 

P. 1297. Crushed and obscure remains of a complete fish, the out¬ 

lines not being recognizable. The specimen is described 

by Egerton in the Quart. Journ. Geol. Soc. vol. xxix. 

p. 420, and shows the relative positions and proportions 

of the two dorsal fin-spines. Both spines (especially the 

first) are considerably worn obliquely at the distal end, 

and Egerton points out that in situation they agree more 

closely with those of Cestracion than with those of Acan- 



c*^sc: 

^oy. jfajk 

'f CP.<=PA£. £?e^r. O^i o^iaS)-^_ 

9?ay^^ -irtrf. ^•/.^j,^/^xx^/v'. At?,>. 

3 /P j. ■£? /P^%f y/>^. /&/, / 

^\^4*J\J~*£-' f cA OL c f £/ O^ 

. <?AA~A} 
/ 

^crx. * c-*^A* /* <P*/, 

A^-v '£x/y^z m 7~? / 

^ ? /^y ^/. xSClxtC^, 

-t^e/ tXTsuts 

J?, $/ Sfct^ilA C<r€{, 





CESlRACIONTIDiE. 323 

thias. The difference between the anterior and posterior 

teeth is well shown, and most of the examples exposed 

are delicately striated. The pectoral arch is slender, each 

upper extremity tapering to a fine point; and in the ex¬ 

pansions of the pectoral, pelvic, and first dorsal fins there 

are traces of delicate exoskeletal supporting-fibres. The 

fine shagreen-granules are more or less quadrate in form, 

apparently all striated. Egerton Coll. 
% 

P. 3193. A less complete male individual, much crushed and broken, 

but preserved as far as the second dorsal spine. The few 

scattered teeth have mostly smooth crowns. The two 

dorsal fin-spines are comparatively small and much 

abraded distally; and some of the shagreen-granules are 

smooth, though the majority exhibit prominent striations. 

Exoskeletal fibres are also seen in the pectoral and first 

dorsal fins, and indications of large spines occur at the 

extremities of the pelvic claspers. Enniskillen Coll. 

P. 1296. Half of the abdominal region and the nearly complete 

tail, laterally compressed, and mostly exhibiting a definite 

outline, shown of two thirds the natural size in PL VII. 

fig. 1. The body and fins are enveloped in dense shagreen, 

the granules being especially large and thick upon the 

upper border of the tail, and here smooth externally, 

having only dentated margins. The shagreen in most 

parts, however, is fine, and the m ajority of the granules 

appear to be striated. The position of the pelvic fins is 

indicated by the remains of claspers with large dermal 

spines (cL) at the extremities ; but the precise characters of 

the latter are not certainly distinguishable. Each clasper 

appears to be provided with two bifurcating spines in 

contact at their base, which is expanded and flattened 

upon the apposed side; and, as shown in the figure, the 

exserted portion of each of these consists of two com¬ 

pressed divergent branches, gently curved, and unequal in 

size. The second dorsal fin (cL~)is placed opposite a point 

about midway between the pelvics and the caudal; and 

the spine is relatively small, its exserted portion not ex¬ 

tending along more than one third the length of the anterior 

border of the fin. Distinct indications of an anal fin (A.) 

are to be observed opposite the posterior two thirds of the 

second dorsal, but the outline is unfortunately destroyed. 

y 2 
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The caudal fin (c.) is also imperfect, but evidently large 

and powerful. Egerton Coll. 

P. 3194. Portion of a vertebral column, comprising about twenty- 

eight centra, with shagreen and a dorsal spine. 
Enniskillen Coll. 

P. 3195. Series of thirteen vertebrae. Enniskillen Coll. 

P. 1299. Series of about twenty-nine vertebrae. Egerton Coll. 

P. 3191. Anterior dorsal fin-spine, figured by Egerton, loc. cit. 

pi. vii. fig. 3, and said to pertain to another fossil in the 

Enniskillen Collection not now identifiable, unless it be 

No. P. 3194, inaccurately described, Enniskillen Coll. 

P. 1298. A larger remarkably straight dorsal spine. Egerton Coll. 

47463. A complete spine, unabraded, long and straight. 

Purchased, 1876. 

Palseospinax egertoni, sp. nov. 

1873. Palceospinax (P), Sir P. Egerton, Figs. & Descrips. Brit. Organic 
Remains (Mem. Geol. Surv.), dec. xiii. no. vii. p. 3. 

Type. Crushed head, teeth, and vertebrae; British Museum. 

The unique specimen mentioned below may be referred with 

much probability to the genus Palceospinax, and indicates a larger 

species than P. prisons, characterized by the relatively greater 

breadth of the median cone in the anterior teeth, and the smooth¬ 

ness of the shagreen-granules, of which the margins are sometimes 

so much indented as to give them a stellate appearance. 

Form. Sf Loc. Lower Lias : Wiirtemberg. 

P. 1132. A vertically crushed head and the anterior portion of the 

vertebral column, with shagreen, a few prehensile teeth, 

and a displaced cartilage, to be regarded either as the left 

mandibular or ceratohyal; Ohmden, Wiirtemberg. The 

head must have been originally at least 0-075 in length, 

and the snout is obtusely rounded. The anterior teeth 

are quite smooth, showing only the slightest traces of 

vertical wrinkles at the base, and the median cone is rela¬ 

tively broad, gradually tapering to a very sharp point; a 

single prominent broad lateral denticle occurs on each 

side. The shagreen-granules are largest towards the end 

of the snout, smooth, and more or less quadrate, but often 

deeply indented on two or more borders, thus assuming 
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an almost stellate appearance. On the right side, imme¬ 

diately behind the head, four or five faint transverse 

grooves in the shagreen-investment appear to mark the 

gill-slits, diminishing in size backwards. 7 Eqerton Coll. 

A fragmentary example of Palceosjpinax from the Lias of Holz- 

maden, Wiirtemberg, now in the Stuttgart Museum, seems to differ 

from both of the described species. Detached teeth and dorsal fin- 

spines of an undetermined species have also been discovered in the 

Rhsetic of Holwell, Erome, Somersetshire (Moore Collection, Bath 

Museum). 

xx 

Genus SYNECHODU3, A. S. Woodward. 

[Proc. Geol. Assoc, vol. x. 1888, p. 288.] 

A genus, so far as known, scarcely differing from Palceospinax 

except in its higher degree of specialization. The pterygo-quadrate 

cartilage in the adult is directly connected with the cranium by a 

postorbital articulation x, and the vertebrae are distinctly astero- 

spondylic. Hone of the teeth have less than two lateral denticles, 

these being generally numerous ; all are in part delicately striated, 

and at the base of the crown the ornament is often reticulate. 

The complete dentition of one jaw of the type species of this 

genus is made known by a fine fossil, from the Chalk of Sussex, 

preserved in the collection of Henry Willett, Esq., Brighton Mu¬ 

seum. About 140 teeth are displayed in their natural relative 

positions; and the specimen is shown, of twice the natural size, in 

the accompanying woodcut (fig. 12), with the first and second teeth 

and one of each of the alternate succeeding series, still further en¬ 

larged separately. There are eleven dental series upon either ramus 

of the jaw, each of those posteriorly placed comprising as many as 

eight or nine teeth, while those near the symphysis have not more 

than six. There is no median symphysial row of teeth, and the 

first pair (i.) is extremely small. In the latter the principal 

coronal cusp is long and slender, its height being equal to the entire 

width of the tooth ; and there are two small denticles in front and 

one behind. The teeth of series ii . are nearly four times as wide 

as those of no. i., with the principal coronal cusp still very pro¬ 

minent and flanked in front and behind by three large denticles and 

one smaller point, of which those behind are the more widely spaced. 

The teeth of series in. are very similar to those of no. ii. ; but in 

the teeth of series mi. and v. the principal cusp rapidly becomes 

1 Proc. ZooL Soe. 1886, p. 218, pi. xx. figs. 1, 2. 
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stouter and less elevated, and there are five denticles in front, while 

only three or four can be distinguished behind. In series ye. to ix. 

the size of the teeth only gradually decreases backwards, but the 

principal cusp becomes very short and stout, thus more resembling 

the lateral denticles, which are still very numerous and placed well 

apart. In these teeth the denticles are five or six in number, 

both in front and behind. In series x. the teeth are only about 

two thirds as wide as those of no. ix., while those of series xi. are 

still smaller by one half; and in both of these all the coronal pro¬ 

minences have become insignificant, though yet faintly indicated by 

a beaded contour. The base of the crown in all the teeth is 

marked by fine reticulating wrinkles, and the lower portion of 

the coronal cusps is often vertically striated. 

On comparing the teeth of this fossil with the few examples of 

S. dubrisiensis already described, one important difference will at 

once be noted. Whereas in Mr. Willett's specimen the most an¬ 

terior teeth are very small and delicate, some other fossils exhibit 

teeth in a corresponding position of a very large and robust cha¬ 

racter, with several feebly-marked denticles on each side1. One 

specimen noticed below (Xo. 41675) suggests that the latter per¬ 

tain to the upper jaw; and in that case the Brighton fossil may 

represent the lower dentition. There can be no doubt, indeed, that 

the two t}’pes belong to one and the same species; but whether the 

differences in the anterior teeth depend merely upon their pertain¬ 

ing to one or the other jaw, or whether one type is referable to the 

male and the other to the female, remains yet to be determined. 

The present writer has examined no specimen in which the small 

teeth and the robust teeth occur together. 

Synechodus dubrisiensis (Mackie). 

1863. Hybodus dubrisiensis, S. J. Mackie, Geologist, vol. vi. p. 241, 
pi. xiii. 

1886. Hi/bodus (?) dubrisiensis, A. S. Woodward, Proc. Zool. Soc. 
p. 218, pi. xx. 

1888. Synechodus dubrisiensis, A. S. Woodward, Proc. Geol. Assoc, 
vol. x. p. 288. 

1888. Synechodus dubrisiensis, A. S. Woodward, Geol. Mag. [3] 
vol. v. p. 496, woodcut. 

Type. Jaws with dentition ; British Museum. 

Supposed upper anterior teeth robust, the coronal surface promi¬ 

nently striated almost to the apex, and the lateral denticles three 

1 Proc. Zool. Soc. 1886, pi. xx. fig. 3 a. 
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or four in number and small; base-line of crown gently arched. 

Supposed lower anterior teeth very minute, with well-separated 
lateral cusps. 

Form, 6f Log. Chalk : Kent. 

36908. Type specimen, described, with a very imperfect figure, by 

Mackie, loc. cit.; Lower Chalk, Dover. Purchased, 1862. 

Nearly complete mandibular and hyoid arches, with a por¬ 

tion of the right (? upper) dentition, and a few teeth on 

the left, described and figured by the present writer, Proc. 

Zool. Soc. 1886, p. 218, pi. xx.; Kent. The pterygo- 

quadrate measures about 0*075 in length, and exhibits a 

facette for a postorbital articulation with the cranium; 

the hyoid arch is notably slender. An anterior tooth, 

probably of the upper jaw, is shown, of three times the 

natural size, in PI. XI. fig. 17} and a posterior tooth, 

similarly enlarged, in fig. 20. Toulmin Smith Coll. 

47287. Fragments of cartilage associated with shagreen and a few 

teeth; Lower Chalk, Dover. One tooth, representing 

about the fourth lateral series, is shown, of three times 

the natural size, in PI. XI. fig. 18, and another, of about 

the sixth series, similarly enlarged, in PI. XI. fig. 19. 

The shagreen-granules are marked by prominent ridges, 

terminating in a denticulated margin. Gardner Coll. 

41909. Fragments of jaws, with a few teeth, mostly of the upper 

anterior series ; (?) Burham. Mrs. Smith's Coll. 

49032. Imperfect remains of the head, pectoral arch, and the ante¬ 

rior half of the vertebral column, exposed from beneath, 

noticed by the present writer, Proc. Zool. Soc. 1886, 

p. 223. The base of the cranium exhibits a longitudinal 

raised line, evidently the remains of the primitive invest¬ 

ment of the notochord ; each half of the pectoral arch is 

long, slender, and tapering distally; and the vertebrae are 

asterospondylic, a few being shown, of the natural size, in 

IT. XII. fig. 6. Mrs. Smith’s Coll. 

43124. Anterior upper tooth ; Gravesend. Wether ell Coll. 

P. 4100. Minute anterior upper tooth, doubtfully referable to this 
species ; near Margate, Kent. 

Presented by Sydney C. Cockerell, Esq., 1883. 

49960. An imperfect antero-lateral tooth, doubtfully referable to 

S. clubrisiensis ; Glynde, Sussex. Capron Coll. 
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P. 1295. Remains of a large head, the pterygo-quadrate cartilage 

originally measuring about 0*11 in length; Snodland, 

Kent. Several teeth, are preserved, and only differ from 

those of S. clubrisiensis in the remarkable smoothness of 

their coronal surface; the shagreen-granules resemble 

those of this species; and the fragmentary cartilages also 

exhibit no notable differences. It thus seems probable 

that the fossil pertains to S. dubrisiensis, and indicates 

the large size to which this fish sometimes attained. 

Eger ton Coll. 

Synechodus tenuis, sp. nov. 

Type. Detached anterior tooth, shown in PL XI. fig. 21. 

Coronal cusp of the large anterior teeth more slender and pro¬ 

duced than in the type species, the superficial wrinkles less conspi¬ 

cuous, and apparently confined to the basal portion of the crown ; 

base-line of the crown much arched. 

Form. 6f Loc. Neocomian : Kent. 

9297. The type specimen, shown, of three times the natural size, 

in PL XI. fig. 21, and two less perfect teeth; Lower 

Mantell Coll. Greensand, Maidstone. 

39218. Tooth; Maidstone. BoiuerbanJc Coll. 

Synechodus recurvus (Trautschold). 

1877. Sphenodus recurvus, II. Trautschold, Bull. Soc. Imp. Nat. Moscou, 

pt. ii. p. 335, pi. v. fig. 4. 
/K- 
Type. Detached anterior tooth. 

The specimens mentioned below indicate a large species, with the 

teeth of the anterior half of the jaw so similar to those of Syne¬ 

chodus that it may be provisionally associated with this genus. 

The principal cone is high and compressed, and all the lateral cones 

slender, pointed, and well separated; superficial ornament confined 

to short vertical wrinkles at the base of the crown. The base-line 

of the dental crown is almost straight, and the anterior margin of 

the flattened root crimped. 

If the generic determination be correct, the most posterior teeth 

still remain unknown. 

Form. Sf Loc. Cenomanian : S. Russia. Gault: Kent. 

P. 5562. Two fragmentary teeth ; Cenomanian, Saratov, Russia. 

By exchange, 1888. 
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47220 a, 47220 b. Two specimens, shown, of the natural size, in 

PI. XI. figs. 22, 23; Gault, Folkestone. Gardner Coll. 

47220 C, 47220 d. Two smaller teeth, one anterior, one from the 

side of the jaw ; Gault, Folkestone. Gardner Coll. 

39219. Tooth as large as the type specimens, but less elevated and 

referable to a more posterior situation in the jaw : Gault, 

Folkestone. Bowerbank Coll. 

Synechodus sulcatus (Davis). 

1888. Odontaspis sulcata, J. W. Davis, Trans. Doy. Dublin Soc. [2] 
vol. iv. p. 25, pi. v. figs. 11-13. 

1888. Synechodus sulcatus, A. S. Woodward, Geol. Mag. [3] vol. v. 
p. 499. 

Type. Detached teeth ; Colonial Museum, Wellington, New Zea¬ 

land. 

A species known only by the lateral teeth, which are much com¬ 

pressed. The cones are well separated, each having a broad base 

and an elongated slender extremity; and the lower half in all is 

marked by a few widely-spaced vertical wrinkles. 

Form. Sf Loc. Cretaceo-Tertiary (Black Grit Series) : Amuri Bluff, 

Xew Zealand. Qu /x 

P. 2314. Imperfect dental crown. By exchange, 1876. 

Undetermined species of Synechodus are indicated by the follow¬ 

ing teeth:— 

48954. Anterior tooth, measuring 0-008 from side to side, and half 

of a tooth of corresponding size from the middle of the 

ramus of the jaw; Upper Chalk, Norwich. The teeth are 

very suggestive of S. dubrisiensis, but are distinguished by 

the breadth and compression of the lateral denticles. 

Bayfield Coll. 

P. 5846. A still larger anterior tooth, measuring 0-009 from side to 

side, differing from the foregoing in its much greater height 

and the smoothness of the coronal surface; Upper Chalk, 

Norwich. Presented by B. B. Woodward, Esq., 1888. 

48953. Anterior tooth much resembling that of S. recurvus, but 

somewhat larger, and with the lateral cones more di¬ 

vergent ; shown, of the natural size, in PI. XII. fig. 7; 

Upper Chalk, Norwich. Bayfield Coll. 

P. 5847. A less perfect similar tooth; Upper Chalk, Norwich. 
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P. 5834. Imperfect small tooth; Craie phosphatee, Ciply, near 

Mons, Belgium. 

Presented by Mons. A. Houzeau de Lehaie, 1888. 

Several teeth of Synechodus, from the Lower Planerkalk of Weiss- 

kirchlitz, Bohemia, have been described by A. E. Reuss, Yerstein. 

bohm. Ereideform, pt. ii. 1846. They have received the following 

seven names, but cannot be regarded as representing so many 

species:—Hybodus bronnii (p. 97, ph xxiv. fig. 26, pi. xlii. fig. 7); 

H. dispar (p. 98, pi. xxiv. figs. 27, 28); H. gracilis (p. 98, pi. xxi. 

figs. 12, 13); H. polyptychus (p. 97, pi. xxi. figs. 9, 10); H. regu- 

laris (p. 98, pi. xxi. fig. 11); H. serratus (p. 98, pi. xxi. figs. 14,15); 

and H. tenuissimus (p. 98, pi. xxi. figs. 16, 17). Of all of these, 

figures are also given by A. Eritsch, Rept. u. Eische bohm. Kreide- 

form. 1878, p. 6, figs. 7, 8 (woodcuts), p. 13, figs. 28-32 (woodcuts) ; 

and H. gracilis is noticed by C. E. Eischer, Allg. deutsch. Naturh. 

Zeitung, n. s. vol. ii. (1856), p. 140, pi. ii. fig. 35. H. regularis and 

H. gracilis are considered to be the young of (i Otodus sulcatus” 

by H. B. Geinitz, Paheontogr. vol. xx. pt, i. (1875), p. 294, and by A. 

Eritsch, op. cit. 

Grans. CESTRACION, Cuvier. 

[Regne Animal, vol. ii. 1817, p. 129.] 
hr ,vf 

Syn. Heterodontus, A. I), de Blainville, Bull. Soc. Philom. 1816, p. 121l. 

Tropidodus, T. Gill, Proc. Acad. Nat. Sci. Pkilad. 1862, p. 489. 

Gyropleurodas, T. Gill, loc. cit. p. 489. 
Drepanephorus, Sir P. Egerton, Eigs. & Descrips. Brit. Organic 

space between the pectorals and pelvics, the second in advance of 

the anal, llouth terminal or nearly so. Dentition (fig. 13), spe¬ 

cialized ; the anterior teeth small, numerous, cuspidate, generally 

with at least one pair of lateral denticles; principal teeth without 

cusps, but relatively broad and flattened, having a slight longitudinal 

keel and a more or less reticulate ornamentation. Dorsal fin-spines 

smooth, the sides covered with a dense layer of ganoine; posterior 

denticles absent. Shagreen fine; no cephalic spines; no large 

dermal hooks upon the claspers of the male. Vertebrae well deve¬ 

loped, asterospondylic. 

1 This name being prior to Cestradon, it is frequently employed in syste¬ 

matic works; it is, however, preoccupied by Heterodon, Palisot de Beauvois (in 

Latreille, Rept. vol. iv. 1800, p. 32), applied to a recent Ophidian. 
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The jaw shown in the accompanying woodcut (fig. 13), is some¬ 

times termed upper \ and sometimes lower 1 2. In his latest remarks 

upon the subject, Sir ltichard Owen states that it represents the 

lower dentition, which differs from the upper in the presence of an 

azygous series of symphysial teeth. So far, however, as the present 

writer has had the opportunity of observing, this character is not 

constant. 

Fig. 13. 

Jaw of Cestracion jphilippi.—Recent. 

In the living species the pterygo-quadrate cartilage articulates 

with the preorbital region of the cranium, but it is impossible to 

determine whether such was the case in the extinct species here 

referred to the same genus. 

Cestracion falcifer, Wagner. 

1852. Cestracion, F. A. Quenstedt, Handb. Petrefakt. p. 178. 

1857. Cestracion falcifer, A. Wagner, Gelehr. Anz. bay. Akad. Wiss. 

vol. xliv. p. 290. 
1863. Acrodus falcifer, A. Wagner, Abh. k. bay. Akad. Wiss., math.- 

phys. Cl. vol. ix. p. 301, pi. v. fig. 1. 

1 R. Owen, Palaeontology, 2nd edit. (1861), p. 127, fig. 41. 

2 R. Owen, Gfeol. Mag. vol. vi. (1869), p. 196. 
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1882. Acrodus falcifer, C. Hasse, Natiirl. Syst. Elasmobr., Besond. 

Theil, p. 191, pi. xxiv. figs. 12-14, pi. xxv. figs. 15-21. 
1887. Acrodus (?) falcifer, A. S. Woodward, Geol. Mag. [3] yoI. iv. 

p. 104. 
1887. Acrodus falcifer, K. A. von Zittel, Handb. Paleeont. vol. iii. p. 76, 

woodc. fig. 72. 

Type. Imperfect skeleton, with dentition ; Palaeontological 

Museum, Munich. 

Extremities of the principal lateral teeth rounded or acute: 

coronal surface with a longitudinal keel, and the superficial markings 

feebly reticulate. 
The cuspidate anterior teeth are well seen in the type specimen, 

though not distinctly indicated in the published figure. 

Form. Sf Loc. Lower Kimmeridgian (Lithographic Stone): Ba¬ 

varia. 

^38004. Plaster cast of type specimen, the original from Solenhofen. 
Purchased, 1864. 

37014. Imperfect portions of the skull and other cartilages, with 

the vertebral column and broken dorsal fin-spines of a 

smaller fish about 0*29 in length; Solenhofen. The spe¬ 

cimen is referred to Acrodus by C. Hasse, Xeues Jahrb. 

1883, vol. ii. p. 66. Haberlein Coll. 

The following dorsal fin-spines, from the Kimmeridge Clay of 

Weymouth, probably pertain either to this or an allied species : 

43287, 43567. Two short broad spines, the exserted portion of the 

largest, when perfect, measuring about 0*025 in length. 

Purchased, 1871, 1872. 

41878. Much smaller narrower spine. Purchased, 1S69. 

Cestracion sulcatus* sp. nov. 

1843. Strophodus sulcatus, L. Agassiz, Poiss. Foss. vol. iii. p. 176 (name 

only). 

Type. Detached teeth, shown, of the natural size, in PI. XIII. 

figs. 11, 12. 
An imperfectly known species, the coronal contour of the prin¬ 

cipal teeth gently rounded, with angular or abrupt extremities ; 

superficial reticulations very coarse, longitudinal keel generally 

indistinct, sometimes with a furrow on one side. 

Form. 4' Loc. Cenomanian; Kent. 
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25858. Type specimens, figured, of the natural size, in PI. XIII. 

figs. 11, 12; Upper Greensand, Maidstone. Dixon Coll. 

39217. Two teeth, one relatively narrow and tapering at each extre¬ 

mity ; Maidstone. DowerbanJc Coll. 

P. 2125. Two teeth named “ Strophodus sulcatus,” in Agassiz’s hand- 

Maidstone. Egerton Coll. writing; 

/ P. 2664. Imperfect abraded tooth; Maidstone. Ennislcillen Coll. 

Cestracion canaliculatus, Egerton. 

1850. Cestracion canaliculatus, Sir P. Egerton, in Dixon’s Foss. Suss, 
p. 365, pi. xxxii.* fig. 8. 

1850. Acrodus cretaceus, F. Dixon, op. cit. p. 364, pi. xxx. fig. 13. 

1853. Cestracion canaliculatus, Sir P. Egerton, Quart. JournrGeol. Soc. 
vol. ix. p. 281. 

1872. Di'epanephorus canaliculatus, Sir P. Egerton, Figs. & Descrips. 

Brit. Organic Remains (Mem. Geol. Surv.), dec. xiii. pi. ix. 

1883. Cestracion canaliculatus, C. Hasse, Neues Jahrb. vol. ii. p. 66. 

1887. Drepanephorus canaliculatus, A. S. Woodward, Geol. Mag. [3] 
vol. iv. p. 105. 

1888. Drepanephorus canaliculatus, A. S. Woodward, Proc. Geol. Assoc, 
vol. x. p. 290. 

Type. Associated teeth. 

Anterior dorsal fin-spine placed approximately over the twenty- 

fifth vertebra. Extremities of the principal lateral teeth rounded, 

and the longitudinal coronal keel in these raised mesially into a low 

rounded eminence; root pierced by a. large oblique perforation. 

Form. Sf Log. Senonian: S.E. England. 

^ 49735. The right pterygo-quadrate and mandibular cartilages, with 

the anterior extremity of the left mandibular, preserved in 

the two halves of a small block of chalk; Upper Chalk, 

Guildford, Surrey. Though much crushed and broken, 

the pterygo-quadrate has the appearance of being notably 

longer than the mandibular. A few of the anterior teeth 

are displayed, and two are shown, of three times the 

natural size, from the posterior and anterior aspect respec¬ 

tively, in PI. XI. figs. 24, 25; each has one pair of broad 

lateral denticles. Some of the principal lateral teeth of 

the upper jaw also occur in position. Those of the largest 

series (PI. XI. fig. 26) measure 0-007 in length, and those 

of the series immediately behind (PI. XI. fig. 26) 0-005 ; 
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the teeth of the series next to the largest in front are also 

about equal in size to the latter, and then follows a still 

narrower row, the teeth (PI. XI. fig. 26) measuring 0*003 

in length. A few displaced teeth, with an irregular orna¬ 

mentation, are situated near the anterior extremity of the 

left mandibular ramus, and one is shown, of twice the 

natural size, in PI. XI. fig. 27. Capron Coll. 

49771. Imperfect remains of a small head preserved in the two 

halves of a block of chalk; Upper Chalk, Southeram Pit, 

Lewes, Sussex. Capron Coll. 

^39060. Pragments of cartilage with three teeth; (?) Kent. 

BowerbanTc Coll. 
/ 

P. 1293. Pragments of cartilage and about three teeth; Bromley, 

Kent. Egerton Coll. 

v/ 49734. Portion of a vertebral column, with two dorsal fin-spines 

and remains of cartilage and shagreen, ascribed to this 

species by Sir Philip Egerton, Mem. Geol. Surv. loc. cit. 

pi. ix. fig. 2 ; Upper Chalk, Glynde, near Lewes. An 

anterior tooth of C. canaliculatus is artificially attached to 

the specimen, and may have been found associated. The 

first dorsal fin-spine is broken, but restored in Egerton’s 

figure, and is not so much curved as in the fossil in the 

"Willett Collection, Brighton. Capron Coll. 

Cestracion rugosus (Agassiz). 

1839. Acrodus rngosus, L. Agassiz, Poiss. Foss. vol. iii. p. 148, pi. xxii. 

figs. 28, 29. 
1887. Frepanephorns, A. S. Woodward, Geol. Mag. [3] vol. iv. p. 103. 

1888. JDrepanephoras, A. S. Woodward, Proc. Geol. Assoc, vol. x. 

p. 290. 

Type. Detached tooth : Palaeontological Museum, Munich. 

A larger species than the foregoing, the principal teeth moderately 

elevated mesially, and the extremities sometimes narrowed, but 

either abruptly truncated or pointed. 

Form. Sf Loc. Senonian : S.E. England. Danian : Holland. 

4166. Nearly perfect tooth, shown, of the natural size, in PI. XI. 

fig. 29 ; Lewes, Sussex. Mantell Coll. 

w P. 323. A smaller narrower tooth; Charing, Kent. Harris Coll. 
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Undetermined species of Cestracion are also indicated by the 

foUowingteeth:^^^^ c 

v/ 47293 a. A very small tooth, and another shown of the natural size 

in PI. XI. fig. 28 ; Gault, Polkestone. Gardner Coll. 

L/28718. Two comparatively narrow teeth much raised mesially; 

Danian Beds, Ciply, near Mons, Belgium. 

Purchased, 1853. 
P. 5836. Small tooth; Ciply. 

Presented by Mons. A. Houzeau de Lehaie, 1888. 

43136. Narrow tooth, (h012 in length, with a prominent longitudinal 

keel and obtusely angulated extremities; London Clay, 

Highgate Archway. Wetherell Coll. 

The following species have also been founded upon detached teeth, 

but there are no examples in the Collection:— 

Cestracion duponti, T. C. Winkler, Archiv. Mus. Teyler, vol. iv. 

/ (1876), p. 17, pi. ii. figs. 1-3^—Bruxellian Eocene; Bel- 

gium. * 

Cestracion polydictyos : Acrodus polydictyos, A. E. Reuss, Yerstein. 

bohm. Kreideform. pt. ii. (1846), p. 97, pi. xxi. figs. 1-8 ; 

C. E. Eischer, Allg. deutsch. Naturh. Zeitung, n. s. vol. ii. 

(1856), p. 139, pi. ii. figs. 29,30; H. B. Geinitz, Palaeontogr. 

vol. xx. pt. i. (1875), p. 296, pi. lxiv. fig. 23; A. Eritsch, 

Rept. u. Eische bohm. Kreideform. (1878), p. 16, woodc. 

fig. 39. Drepanephorus, A. S. Woodward, Geol. Mag. [3] 

vol. iv. (1887), p. 103.—Cenomanian and Turonian; Saxony 

and Bohemia. 

The following dorsal fin-spines are referable in part to Cestracion 

and in part to Synechodus:— 

k / 47122. Small spine; Gault, Folkestone. Gardner Coll. 

>-erc^ 
P. 3199. Two large imperfect specimens; Upper Greensand, Maid¬ 

stone. Enniskillen Coll. 

> 35160. Five fragments : Cambridge Greensand, Cambridge. 

Purchased, 1859. 

P. 5888. Two fragments; Cambridge Greensand, Cambridge. 

Egerton Coll. 
P. 405. Smaller spine; (?) Lower Chalk, Dover. 

Presented by the Earl of Dude, 1881. 

7^; /<rc. /z>.t/u pi ix,p/<rc 
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19830. Imperfect spine; Lower Chalk, Dover. Purchased, 1846. 

J 47921. Short broad spine; Chalk, Maidstone. 

Presented by the Hon. Robert Mar sham, 1877. 

/ P. 325. Three fragments; Chalk, Hart Hill, Charing, Kent. 

Harris Coll. 

49736. Imperfect large spine, with four vertebrae ; Upper Chalk, 

Guildford. Capron Coll. 

v4041, 4080, 4084-5, 4103. Live examples described and figured by 

Agassiz, Poiss. Loss. vol. iii. (1837), p. 62, pi. x.b. figs. 8, 

10-14, under the name of Bpinax major; Upper Chalk, 

Lewes. Mantell Coll. 

P. 1294. Nearly complete arched spine; Chalk, Sussex. 

Egerton Coll. 

48949. Small narrow spine, incomplete; U. Chalk, Norwich. 

Bayfield Coll. 

48949 a. Narrow spine, not much curved, worn or broken at the 

extremity ; Upper Chalk, Norwich. Bayfield Coll. 

P. 4921. Large much-curved spine, associated with a series of thirty 

vertebrae; Chalk, Sussex. Purchased, 1885. 

Similar dorsal fin-spines have also been described and figured 

from the Cretaceous of Saxony (H. B. Geinitz, Charact. Schicht. 

u. Petrefakt. Sachs. Kreidegeb., Nachtr. 1843, p. 5, pi. iv. fig. 4 ; 

also Palaeontogr. vol. xx. pt. ii. p. 211, pi. xl. figs. 36-38); but 

the so-called Bpinax margincitus and B. rotundatus, A. E. Keuss 

(Yerstein. bohm. Kreideform. pt. i. 1845, p. 8, pi. iv. figs. 10, 11, 

13, 14), from the Turonian of Bohemia, are Teleostean teeth. 5’./Y7- ~ 

The following imperfect series of vertebrae may also perhaps be 

referable to Bynechoclus or Cestracion :— 

4110. Series of about forty much-broken vertebrae, referred to Bpinax 

major by Agassiz, tom. cit. pi. xl. a. fig. 6 ; Chalk, Lewes. 

Mantell Coll.jC'^L^t^ “ ' 

38114. Chain of small vertebrae, with traces of cartilage and sha¬ 

green ; Lower Chalk, Dover. Purchased, 1864. 

y 49079. Series of much larger broken vertebrae, with remains of the 

head, pectoral arch, and pelvic arch, with claspers ; Lower 

Chalk, Dover. Gardner Coll. 

/P. 4326. Short chain of vertebrae; Lower Chalk, Kent. 

EnnisJcillen Coll. 

z 
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The following “genera” and “species” may possibly be founded 

upon the anterior teeth of undetermined Cestraciontidae, but their 

systematic position is uncertain •— 

Doratodus tricuspidaius, E. E. Schmid, Nova Acta Acad. Caes. 

.Lc+S* ^^"TLeop.-Car. vol. xxix. no. 9 (1861), p. 10, pi. i. figs. 28-37; 

ff'*$/3. * H. Eck, FarER bunt. Sandst. u. Wuschelk. Oberschlesien 

5/* * (1865), p. 61; and E. E. Schmid, Abh. Geol. Specialk. 

Preussen u. Thiiring. Staaten, vol. i. pt.ii. (1874), p. 56.— 

"^T/TT Keuper, Germany. ^ 

/ Gomphodus agassizii, A. E. Reuss, Yerstein. bohm. Kreideform. 

• w-hfU'y ip (1846), p. 99, pi. xxi. figs. 22-25; A. Eritsch, Kept. 

Ljf u. Eische bohm. Kreideform. (1878), p. 10, woodc. fig. 20. 

—' —Cenomanian ; Bohemia. 

The following specimens in the Collection are referable to the 

latter “ genus ”:— 

41702. Complete tooth ; Chalk, Gravesend, Kent. 

Toulmin Smith Coll. 

P. 334. Two teeth ; Chalk, Charing, Kent. Harris Coll. 

Family SCYLLIUXE. 

Dorsal fins without spines, the first situated above or behind the 

pelvic fins. Xo nictitating membrane. Teeth small, several series 

being generally in function. 

Genus PAL^OSCYLliIUM, Wagner. 

[Gelehr. Anz. bay. Akad. Wiss. vol. xliv. 1857, p. 291.] 

First dorsal fin above or partly behind the pel vies ; origin of 

second dorsal in advance of the anal, which is small. Tail of 

moderate length. [Teeth unknown, but probably minute.] 

As pointed out by Wagner, the arrangement of the fins in this 

genus is suggestive of Ginglymostoma: and Hasse describes1 the ver¬ 

tebral column as indistinguishable from that of Scyllium. 

Palseoscyllium formosum, Wagner. 

1857. Palceoscyllium formosum, A. Wagner, Gelehr. Anz. bay. Akad. 

Wiss. vol. xliv. p. 291. 

1 Natiirl. Syst. Elasmobr., Besond. Theil, p. 252, pi. xxxiv. fig. 27. 
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1863. Palceoscy Ilium formosum, A. Wagner, Abh. k. bay. Akad. Wiss., 
math.-phys. Cl. vol. ix. p. 289, pi. v. fig. 2. 

1882. Scyllium catulus, C. Hasse (non Linn.), Natiirl. Syst. Elasmobr., 
Besond. Tlieil, p. 252, pi. xxxiv. fig. 27. 

1887. Palceoscy Ilium, K. A. yon Zittel, Handb. Palaeont. vol. iii. p. 79. 

Type. Trunk of fish ; Munich Museum. 
The type species attaining a length of about 0*4. Pelvic fins 

completely beneath the first dorsal; anal fin beneath the hinder 
portion of the second dorsal. 

Form. Sf Loc. Lower Kimmeridgian (Lithographic Stone): Bavaria. 

Falseoscyllium minus, sp. nov. 

Type. Nearly complete fish; British Museum. 
Pectoral fins relatively large. Origin of pelvic fins in advance of 

the first dorsal; anal completely behind the second dorsal. 
Form. 6f Loc. Lower Kimmeridgian (Lithographic Stone): Bavaria. 

P. 5541. Type specimen, figured, of two thirds the natural size, in 
PI. XYI. fig. 4 ; Eichstadt. The fish is almost complete, 
though in some parts indistinctly preserved. The snout 
appears to be very obtuse, and the cranial cartilage, so 
far as observable, presents no features worthy of note. 
No teeth can be distinguished, and the cartilages of the 
jaws are crushed and fragmentary. The vertebral column 
is almost complete and consists of about 100 centra. Of 
the paired fins, the pectorals appear to have been very 
large, the length equalling that of the head ; and the 
pelvic fins also attain to considerable proportions, one 
being well shown and exhibiting several stout cartila¬ 
ginous rays. When pressed to the side of the trunk the 
pectorals extend to the base of the pelvic fins ; and oppo¬ 
site a point immediately behind the origin of the latter 
the first dorsal arises. The dorsal fins are nearly equal in 
size, triangular in form, and separated by an interval only 
half as long as the base-line of either. The anal, so far as 
preserved, is extremely small, and placed completely be¬ 
hind the second dorsal; and the caudal fin immediately 
follows, with an indication of an inferiorly notched ex¬ 
tremity. The body is covered with fine dense shagreen, 
the granules being mostly quadrate, with rounded angles, 
but sometimes distinctly spinous. By exchange, 1888. 



340 SELACHII. 

Genus SCYLLIUM, Cuvier. 

[Begne Animal, vol. ii. 1817, p. 124.] 

Sjn. Thyellina, L. Agassiz, Poiss. Foss. vol. iii. 1843, p. 378. 

Scylliodus, L. Agassiz, tom. cit. p. 377 (in part). 

First dorsal fin above or behind the pelvics ; origin of anal always 
in advance of that of the second dorsal. Upper edge of the caudal 
fin not serrated. Teeth small, delicate, with a middle longer cusp, 
and generally one or two small lateral cusps, arranged in numerous 
series. 

Scyllium angustum (Agassiz). 

1843. Thyellina anyusta, L. Agassiz, Poiss. Foss. vol. iii. p. 378, pi. xxxix. 

fig. 3. 
1873. Thyellina anyusta, W. von der March, Palaeontogr. vol. xxii. p. 64, 

pi. ii. figs. 6, 7. 

1882. Scyllium catulus, C. Hasse (non Linn.), Natiirl. Syst. Elasmobr., 

Besond, Theil, p. 252. 

Type. Fish, wanting head; Woodwardian Museum, Cambridge, 

and Munich Museum. 

Pectoral fins large; pelvic fins truncated behind, slightly in 

advance of the opposing first dorsal. Second dorsal fin larger than 

the first dorsal, and also much larger than the anal, to which it is 

almost completely opposed. [Teeth unknown.] 

This species, the type of Thyellina, is referred to Scyllium by 

Hasse and identified by him with S. catulus ( = $. canicula); the 

fossil form, however, is readily distinguished specifically by the 

character of the fins. 

Form. Sf Loc. Upper Cretaceous (Senonian): Westphalia. 

Scyllium antiquum (Agassiz). 

1843. Scylliodus antiquus, L. Agassiz, Poiss. Foss. vol. iii. p. 378, 
pi. xxxviii. figs. 1, 3 (non fig. 2). 

Type. Imperfect head, &c.; British Museum. 

Teeth with a very slender coronal eminence, and a single pair of 

widely separated short lateral denticles. Posterior coronal face in 

most of the teeth, and both faces of the crown in those placed at 

the back of the jaw, vertically striated. 

Form. Sy Loc. Turonian: Kent. 

P. 472, P. 5889. Type specimen, preserved in counterpart, exhibit¬ 

ing remains of the head, with a few scattered teeth and 

imperfect vertebrae ; Lower Chalk, Burham, Kent. A few 
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smooth, leaf-shaped shagreen-granules are to be observed; 

but the structures shown in fig. 4 of Agassiz’s plate are 

the calcified tesserse of the endoskeletal cartilage. 

Egerton and EnnisTcillen Colls. 

Scyllium dubirnn, sp. nov. 

Type. Group of teeth; British Museum (PI. XYI. figs. 7, 8). 

Teeth with an extremely slender coronal eminence, having tw7o 

pairs of lateral denticles, the inner very long, slender, and curved, 

the outer smaller and at a lower level. 

Form. Sf Loo. Turonian: Kent. 

47288. The type specimen, being a group of teeth associated with 

remains of cartilage and a vertebral centrum ; Lower 

Chalk, Dover. Two of the teeth are shown, enlarged 

eight times, in PI. XYI. figs. 7, 8. Gardner Coll. 

V 

Scyllium elongatnm (Davis). 

1887. Thyellina elongata, J. W. Davis, Trans. Roy. Dublin Soc. [2] 

vol. iii. p. 473, pi. xiv. figs. 2, 3. 

Type. Xearly complete fish ; Edinburgh Museum. 

Teeth slender, erect, with one pair of lateral denticles; those of 

the lower jaw much larger and fewer than those of the upper. 

Trunk very slender and elongated. Pelvic fins immediately in 

advance of the first dorsal. Second dorsal much larger than the 

first; [anal unknown]. 

The known specimens do not attain a greater length than 0*25. 

Form. § Log. Upper Cretaceous (Senonian): Sahel Alma, Mount 

Lebanon, Syria. 

49521. An imperfectly preserved fish, 022 in length. The head 

and pectoral fins are well shown in outline ; also a few 

teeth of both jaws in position (PI. XVI. fig. 5), displaying 

the characters noted in the diagnosis. Purchased, 1878. 

P. 4775. A nearly complete fish, vertically crushed and apparently 

much flattened. The pectoral, pelvic, and caudal fins are 

exhibited ; and indications of slender conical teeth may be 

observed in the mouth. Purchased, 1884. 

48104. Anterior portion of a more typical specimen. 

Purchased, 1887. 

49472. Imperfect young individual, showing the head, pectoral, and 

pelvic fins. Purchased, 1878. 
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Scyllium curtirostre (Davis). 

1887. Thyellina curttfrostris, J. W. Davis, Trans. Roy. Dublin Soc. [2] 
vol. iii. p. 475, pi. xv. fig. 1. 

Type. Incomplete fish; British Museum. 

Teeth of lower jaw broad, the coronal cusp much inclined pos¬ 

teriorly, with indistinct lateral denticles, or destitute of these. 

Pectoral fins of moderate size; [other fins imperfectly known]. 

The known specimens do not attain a greater length than 0-4. 

Form. § Log. Upper Cretaceous (Senonian) : Sahel Alma, Mount 
Lebanon, Syria. 

P. 4022. Type specimen, described and figured by J. W. Davis, 

loc. cit. Purchased, 1833. 

49476. A less perfect specimen, probably of thi§ sp ecies, 0'338 in 

49471. Imperfect anterior portion of trunk, with pectoral fins. 

Purchased, 1878. 

Scyllium (?) tumidens, sp. nov. 

Type. Anterior portion of fish ; British Museum. 

Teeth apparently similar in both jaws, each with an erect prin¬ 

cipal cone and a single pair of large, slightly divergent lateral den¬ 

ticles ; base of principal cone and the lateral denticles tumid and 
marked with delicate vertical striae. 

Form. $ Loc. Upper Cretaceous (Senonian): Sahel Alma, Mount 
Lebanon, Syria. 

P. 4777. Type specimen, displaying the head from the inferior 

aspect, traces of about thirty anterior vertebrae, the pec¬ 

toral arch, and the right pectoral fin. The snout is very 

obtuse, and the head measures 0*047 in length. The 

teeth are numerous and relatively small, displaying the 

characters already noted in the specific diagnosis, and one 

is shown, of six times the natural size, in PI. XVI. fig. 6. 

The pectoral fin is acutely triangular, with a short base of 

insertion, and slender basal cartilaginous rays. 

Purchased, 1884. 

The following species have also been founded upon detached teeth, 
but there are no examples in the Collection:— 

Scyllium acre, J. Probst, Wiirtt. Jahresh. vol. xxxv. (1879), p. 171, 

pi. iii. fig. 2t.—Molasse; Baltringen,AViirtemberg. 
~ Firg* g , O. FF c 
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Scyllium clistans, J. Probst, tom. cit. p. 170, pi. iii. figs. 23-26.— 
Molasse ; Bfl.lt.ringpn * Se. /<?Vj p-kt ^ ^ 

Scyllium guttatum, J. Probst, tom. cit. p. 171, pi. iii. figs. 28, 29.— 

Molasse ; Baltringen. * ft- ft/*'*/' % ^ 

Scyllium cVachiardii, B. Lawley, Euovi Studi Pesei etc. Colliue ip'-itj - 

Toscane (1876), p. 36.—Pliocene; Tuscany. 

Scyllium hauchecornei, F. Koetling, Abb. Geol. Specialk. Preussen 

u. Thiiring. Staaten, vol. vi. pt. 3 (1885), p. 93, pi. v. 

fig. 5.—Upper Eocene (Zone Ax); Samland, Prussia. 

Scyllium pauluccii, B. Lawley, op. cit. p. 36.—Pliocene; Tuscany. 

Other teeth of Scyllium, from the Miocene of Herault, are noticed 

by P. Gervais, Zool. et Pal. Gen. (1867-69), p. 237, pi. xlvii. fig. 8. 

A vertebra from the Molasse of Baltringen is also assigned to 

Scyllium by C. Hasse, Katiirl. Syst. Elasmobr., Besond. Theil (1882), 

p. 248, pi. xxxiii. fig. 10 ; while the same author describes vertebrae 

of the type of Scyllium catulus from the Oligocene of Palmnicken 

(Palaeontogr. vol. xxxi. 1884, p. 7, pi. ii. fig. 12), and of Scyllium 

eclwardsi from the Upper Chalk of Dorking (ibicl. p. 7, pi. ii. figs. 

10, 11). See also E. Noetling, loc. cit. p. 96, pi. viii. fig. 10. 

Of very doubtful position are the small teeth from the Pliinerkalk 

of Bohemia and Saxony, described under the following names :— 

Scyllium crassiconum, A. E. Beuss, Yerstein. bbhm. Kreideform. pt. i. 

1845, p. 4, pi. ii. figs. 21, 22, pi. xii. fig. 11 (Uyboclus appendicu- 

latus, A. E. Beuss, Geogn. Skizze Bcihmen, vol. ii. 1844, p. 219.— 

Scyllioclus crassiconus, H. B. Geinitz, Palaeontogr. vol. xx. pt. i. 

p. 295, pi. lxv. fig. 8, and A. Eritsch, Bept. u. Eische bohm. Kreide¬ 

form. p. 11. fig. 22.—Hyhodus serratus, C. E. Eischer, Allg. deutsch. 

Katurh. Zeit. n. s. vol. ii. 1856, p. 140, pi. ii. fig. 36); Scyllium 

humboldti. A. E. Beuss, op. cit. pt. i. p. 4, pi. iv. figs. 4-8 (Scyllio- 

dus humboldti, A. Eritsch, op. cit. p. 11, fig. 21). 

The preoccupied term Pcilceoscyllium has been employed by W. von 

der Marck for a fossil dog-fish from the Senonian of Arenfeld, 

Westphalia, the generic distinctness of which from Scyllium yet 

remains to be demonstrated. The species is named P. clecheni1. 

It is also not improbable that the teeth described under the fol¬ 

lowing names belong to Scyllium or an allied genus :—■ 

Trigonoclus minutus, T. C. Winkler, Archiv. Mus. Teyler, vol. v. 

(1880), p. 81, woodc. figs. 4, 5.—Upper Eocene; Lim- 

bourg, Belgium. 

1 Verb, naturh. Yerein. preuss. Bheinl. u. Westphal., Jahrg. xvii. (1869), 

Correspondenzbl. p. 47 (name only); Palasontographica, vol. si. (1863), p. 67, 

pi. viii. figs. 6-9 ; ibid. vol. xv. (1868), p. 289; ibid. vol. xsii. (1873), p. 65, pi. ii. 

fiB. 9. /P ^^ /? S / ft Sty f. /&£ A t0 f /trf. 
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Trigonodus secundus, T. C. Winkler, loc. cit. vol. iv. (1876), p. 20, 

pi. ii. figs. 4, 5.—Bruxellian Eocene; Brussels. 

Trigonodus tertius, T. C. Winkler, loo. cit. vol. iv. (1876), p. 21, 

pi. ii. figs. 6, 7.—Bruxellian Eocene ; Brussels. 

Lanina triplex, F. A. Quenstedt, Handb. Petrefakt. 3rd edit. 

(1882), p. 288, pi. xx. figs. 26.—“Eeuerstein; Mark- 

iscbe Geschiebe.” 

Otodus tricuspis, L. Agassiz, Pois. Eoss. vol. iii. (1843), p. 273, 

pi. xxxvi. fig. 28.—Lower Miocene; Wilhelmshohe, near 

Cassel. 

Orthodon condamyi, H. Coquand, Descr. Geol. Dept. Charente, 

vol. ii. (1860), p. 126.—Upper Cretaceous; Charente, 

Erance. 

Genus PRISTIURUS, Bonaparte. 

[Faun. Ital. vol. iii. 1841, art. 131.] 

Dorsal and anal fins as in Scyllium. A series of small flat spines 

on each side of the upper edge of the caudal fin. Snout much 

elongated. Teeth small, tricuspid.. , . 

Fristim'ixs kassei, sp. nov. P 

1862. Notidanus (young), A. Wagner, Abh. k.bay. Akad. Wiss.,math.- 
phys. Cl. vol. ix. p. 295. 

1882. Pristiurus, C. Hasse, Natiirl. Syst. Elasmobr., Besond. Theil, 
p. 255, pi.'xxxv. figs. 45, 46. 

Type. Nearly complete fish; Palaeontological Museum, Munich. 

A very small species, distinguished from the existing P. melcino- 

stomus by the relatively greater size of the tail. The second dorsal 

fin is situated above the hinder part of the anal; and the length of 

the tail behind the second dorsal is equal to that of the trunk in 
advance of this fin. 

Form. § Loc. Lower Ximmeridgian (Lithographic Stone): Bavaria. 

38003. Plaster cast of type specimen, figured, without specific name, 

by C. Hasse, op. cit.; Eichstadt. The snout is indicated 

as being very obtuse, and, if confirmed, this feature will 

necessitate a slight modification in the accepted definition 

of the genus. Purchased, 1864. 

Genus MRSITRIA, Kramberger. 

[Pad jugoslav. Akad. vol. lxxii. 1885, p. 53.] 

First dorsal fin above or behind the pelvics; anal fin long. Tail 
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excessively elongated, without dermal scutes or spines ; snout pro¬ 

duced. Shagreen absent or very delicate; lateral line supported by 

a series of calcified incomplete rings. Teeth minute, numerous, 

tricuspid. 

Mesiteia sahel-alm$(Pictet & Humbert). 

1866. Scyttium sahel-almce, Pictet & Humbert, Nouv. Eech. Poiss. 
Foss. Mt. Liban, p. Ill, pi. xviii. figs. 2-4. 

1887. Scyttium sahel-cilmce, J. W. Davis, Trans. Roy. Dublin Soc. [2] 
vol. iii. p. 476, pi. xv. fig. 3. 

1888. “ Scyttium ” sahel-almce, A. S. Woodward, Proc. Zool. Soc. p. 126. 

Type. Fish, wanting the greater portion of the caudal region; 

Geneva Museum. 

A species attaining a total length of about 0T9. Origin of the 

first dorsal fin immediately behind the pelvics, the latter much larger 

than the pectoral fins. Length of the caudal region beyond the 

pelvic fins about four times as great as the space between the pec¬ 

torals and pelvics. 

In placing this species in the genus Scyllium, Pictet and Humbert 

employed the term in a very wide sense. They recognized resem¬ 

blances to Pristiurus, but the discovery of the tail now determines 

the generic distinctness of the fish. 

Form, cf Loc. Upper Cretaceous (Senonian) : Sahel Alma, Mount 

Lebanon, Syria. 
. a « 

P. 4778, 48107. A nearly complete fish, shown, of the natural 

size, in PI. XYI. fig. 1, and partially described by J. W. 

Davis, loc. cit. The counterpart of the anterior half only 

is preserved. There are indications of the production of 

the cranium at least 0’017 in advance of the jaws (m.), 

and the anterior fontanelle (/.) is well shown. Each 

mandibular ramus measures about 0*01 in length, and 

numerous minute cuspidate teeth are displayed. Remains 

of the branchial arches (“ branchiostegal rays,” Davis) 

are distinct upon each side. The vertebras are longer 

than deep, much constricted, and evidently asterospondylic 

in structure ; there are slender ribs, and in the caudal 

region the neural and haemal arches are well displayed. 

The haemal spines are long and narrow, each expanded 

distally ; while the neural spines are comparatively small, 

alternating with the intercalary cartilages. The precise 

characters of the pectoral arch (pet.) cannot be determined ; 

and the only noteworthy feature in the pectoral fins is 

the great length of the metapterygium, which bears not 
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less than ten cartilaginous rays. The pelvic arch and fins 

(plv.) are more satisfactorily preserved, and remarkable 

on account of their relatively large size; there is a dis¬ 

tinct prepubic process (p-pb-), and the basal pterygium 

of the fin is much elongated, hearing not less than sixteen 

robust cartilaginous rays. The first dorsal fin (cl1) is only 

seen upon the counterpart of the fossil, but is introduced 

into the figure for completeness. It is situated imme¬ 

diately behind the pelvics, and still further posteriorly are 

a few rays of another small median fin(c?2) above the neural 

arches, evidently to be interpreted as the second dorsal. 

Xo traces of the anal fin can be discerned. A few im¬ 

pressions of the muscles occur in the abdominal region ; 

but there is no evidence of shagreen upon any portion of 

the fossil, and the only external dermal structures are 

some of the series of calcided rings supporting the groove 

of the lateral line. A portion of the counterpart is en¬ 

larged four times to show the latter, in PI. XYI. fig. 3 (l.l.\ 

the structures having already been described by the present 

writer (Proc. Zool. Soc. 1888, p. 126). 

Purchased, 1878, 1884. 

46506, 49515. Two imperfect specimens ; a tooth of the first shown, 

of twelve times the natural size, in PI. XYI. fig. 2. 

Purchased, 1875, 1878. 

Mesiteia emilise, Kramberger. 

1885. Mesiteia emilice, D. Gorganovic Kramberger, Rad Jugoslav. Akad. 
vol. lxxii. p. 54, pi. iii. fig. 2 1. 

Type. Xearly complete skeleton ; Geological Museum, University 
of Agram, Croatia. 

The type species, somewhat larger than M. sahel-almce, and dif¬ 

fering in the relatively larger size and more posterior situation of 
the dorsal fins. 

Form. £ Loc./Middle Eocene : Monte Bolca, near 

Genus CHILOSCYLLXXJM, Muller & Henle. 

[Syst. Beschreib. Plagiostom. 1841, p. 17.] 

Eirst dorsal fin above or behind the pelvic fins; the anal fin far 

behind the second dorsal, and very close to the caudal. Teeth 

small, triangular, with or without lateral cusps. 

1 A German abstract of this memoir appeared in 18S6. 
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Chiloscyllium fossile, J. Probst, Wiirtt. Jahresh. vol. xxxy. (1879), 

p. 171, pi. iii. fig. 30.—Molasse; Baltringen, Wiirtemberg. 

Genus CROSSORHINUS, Milller & Henle. 

[Syst. Beschreib. Plagiostom. 1841, p. 21.] 

First dorsal fin behind the pelYic fins, and the second in adYance 

of the anal, which is very close to the caudal. Tail short. Head 

broad and flat, with lateral appendages of skin ; mouth wide, nearly 

terminal; eyes small: the spiracle a wide oblique slit, behind and 

below the eye. Teeth comparatively few and large, the middle 

portion of the anterior coronal face extending downwards as a pro¬ 

cess over the root. Anterior teeth long, slender, subulate; lateral 

teeth less elevated, tricuspid. 

Some of the teeth are scarcely distinguishable from those of 

Squatina, and no fossil examples have hitherto been recorded. 

A vertebra from the “ Gault ” (? Cambri dge Greensand) of Cam¬ 

bridge is supposed to belong to Crossorhinus by C. Hasse, Katiirl. 

Syst. Elasmobr., Besond. Theil (1882), p. 200, pi. xxv. figs. 7-10. 
S-**. /^Acr-r 3 3* 

Genus CANTIOSCYLLIUM, nov. 

Syn. Scylliodus, L. Agassiz, Poiss. Foss. vol. iii. 1843, p. 377 (in part). 

Teeth robust, with a broad depressed root, flattened and scarcely 

divided into two radicles. Dental crown consisting of a single 

elevated principal cone, with one or two pairs of small lateral cones ; 

the anterior coronal face produced downwards and forwards 

mesially. Yertebrae large, deep and short in the abdominal region. 

The character of the dentition suggests affinities with Gingly- 

mostoma. Before any teeth had been exposed, however, the type 

specimen of the only known species had been theoretically associated 

with the remains of a distinct fish (>Scyllium antiquum, p. 340), to 

form a “ genus ” named Scylliodus. 

P 

Cantioscylimm decipiens, sp. nov. 

Type. Head and anterior portion of trunk ; British Museum. 

Teeth striated. 

Form. $ Log. Turonian: Kent. 

. 5890. The type specimen, consisting of the imperfect mandi¬ 

bular and hyoid arches, pectoral arch, and the anterior 

portion of the vertebral column, figured by Agassiz, tom. cit. 

pi. xxxviii. fig. 2 (Scyllioclus antiquus); Lower Chalk, 

Burham, Kent. Several teeth have been exposed by the 
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removal of matrix since the publication of the original 

figure and description; and these exhibit the characters 

noted in the foregoing generic and specific diagnoses. 

Enniskillen Coll. 

^ Genus GIEJGLYiyEOSTOl^TAj Muller & Henle. 

[Syst. Beschreib. Plagiostom. 1841, p. 22.] 

Syn. Nebrius, E. Riippell, Neue Wirbeltli. Abyssinien, Fische, 1835, 
p. 62. 

Plicoclus, T. C. Winkler, Archiv. Mus. Teyler, vol. iii. 1874, 
p. 301. 

Acrodobatis, J. Leidy, Journ. Acad. Nat. Sci. Philad. [2] vol. viii. 
1877, p. 250. 

First dorsal fin above or partly behind the pelvics ; origin of 

second dorsal in advance of the anal. Teeth robust, with a broad 

depressed root, flattened and not divided into two radicles ; anterior 

face of the crown much larger than the posterior, produced down¬ 

wards and forwards mesially, the trenchant coronal border more or 
less coarsely denticulated. 

V* 
W 

Ginglymostoma serra (Leidy). 0 

V 

/ J.V 1877. Acrodobatis serra, J. Leidy, Journ. Acad. Nat. Sci. Philad. [2] 
r V fnl T/iii "n 9n0 i'll vvviv firvcs 1 H IQ 
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vol. viii. p. 250, pi. xxxiv. figs. 10-13. 
(?) 1877. Acrodobatis obliquus, J. Leidy, tom. cit. p. 250, pi. xxxiv. fig. 14. 

Type. Detached teeth. 

Median cusp of dental crown narrow, prominent; lateral serra¬ 
tions relatively small and numerous (about 7-9). 

Form. Sc Log. Eocene: South Carolina, Alabama, and (?) New 
Jersey, U.S.A. 

P. 1216. Two teeth, one shown of the natural size in PI. XVI. 

/MtlfC, efig'-; Clarke’s Co., Alabama. Egerto7i Coll. 

The following species have also been founded upon detached teeth, 

but there are no examples in the Collection:— 

Ginglymostoma minutum, W. Dames, Neues Jahrb. 1888, vol. ii. 

Beferat. p. 323. Hybodus minutus, H. Eorir, Ann. Soc. 

Geol. Belg. vol. xiv. (1887), p. 35, pi. ii. figs. 2, 3.— 
Danian ; Maastricht, Belgium. 2z<r- 

(7' e ; Ginglymostoma tliielenseJ F. Noetling, Sitzb. Ges. naturf. Fr. Berlin, 

1886, p. 14, figs. 2, 3. Plieodus thielensis, T. C. Winkler, 

Archiv. Mus. Teyler, vol. iii. (1874), p. 301, pi. vii. fig. 5 ; 

, ibid. vol. iv. (1876), p. 20.—Brnxellian Eocene; Belgium. 
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#r*, ^ ^ 
- Family LAMNID.F. 

Dorsal fins without spines, the first situated opposite to the space 

between the pectoral and pelvic fins. No nictitating membrane. 

Gill-openings generally wide \ spiracles minute or absent. Teeth 

solid when completely formed, pointed, and in most genera relatively 

large. 
Owing to the considerable variation in the form of the teeth in 

different parts of the mouth, the satisfactory determination of the 

extinct species of the various genera of Lamnidse is almost impossible. 

The following arrangement is thus in a great measurejprovisional. 

> / - Genus ORTHACODUS, nomen nov. 

Syn. Sphenodus,~L. Agassiz (non Sphenodon, Gray, 1831, nec Sphenodon, 

Lund, 1839), Poiss. Foss. vol. iii. 1843, p. 288. 

An extinct genus, known only by detached teeth, and provision¬ 

ally assigned to the family of Lamnidse. Each tooth consists of a 

slender, erect, more or less compressed crown, placed upon tho 

centre of the anterior margin of a horizontally expanded root. The 

latter is not forked or divided, and resembles the root of the tooth 

in Claclodus and certain species assigned to Hybodus. 
\ 

Orthacodus longidens (Agassiz). 

1843. Lamna (Splienodus) longidens, L. Agassiz, Poiss. Foss. vol. iii. 
p. 298, pi. xxxvii. figs. 24-29. 

1846. Squalus phillipsii, C. Rouillier, Bull. Soc. Imp. Nat. Moscou, 
pt. ii. pi. B. fig. 6. (Name given, loc. cit. 1847, pt. i. p. 372.) 

1852. Oxyrhina longidens, F. A. Quenstedt, Handb. Petrefakt. p. 172, 
pi. xiii. fig. 11. 

1852. Oxyrliina macer, F. A. Quenstedt, op. cit. p. 172, pi. xiii. fig. 18. 
1852. Oxyrhina ornati, F. A. Quenstedt, op. cit. p. 173, pi. xiii. fig. 13. 
1858. Oxyrhina ornati, F. A. Quenstedt, .Der Jura, p. 467, pi. lxiii. 

fig. 5. 

(P) 1858. Sphenodus, F. A. Quensted*, op. cit. p. 662, pi. lxxxi. fig. 36. 
1858. Oxyrhina macer, F. A. Quenstedt, op. cit. p. 783, pi. xevi. figs. 

45, 46. 

* rp 

. 
1 ' 

1860. Sphenodus macer, H. Trautschold, Bull. Soc. Imp. Nat. Moscou, 
pt. ii. p. 356, pi. viii. figs. 23, 24. 

1861. Sphenodus macer, H. Trautschold, Zeitschr. deutsch. geol. Gesell. 
vol. xiii. p. 433. 

1861. Sphenodus longidens, H. Trautschold, tom. cit. p. 433. 
1875. Sphenodus macer, K. Fricke, Palaeontogr. vol. xxii. p. 394, 
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1876. Sphenodus longidens, E. Favre, Foss. Terr. Oxford. Alpes Tribourg. 
'Mem. Soc. Pal. Suisse, vol. iii.), pi. ii. fig. 2. 

Type. Detached dental crowns : Munich Museum (in part). 
The type species, of moderate size. Dental crown narrow, at¬ 

taining a maximum height of about O'03, and scarcely sigmoidally 
curved; inner coronal face gently convex, outer faceMat or slightly 
convex ; cutting-edges very prominent. 

, 0. macer was only distinguished by Quenstedt on account of its 
occurring at a somewhat higher horizon than the t 'cal teeth. 

Form, Log. Oxfordian: Bavaria and AY iirteml g. Corallian : 
Wurtemberg and Hanover. Upper Jurassic : Government of Mos¬ 
cow, Bussiay Vh/Ww 0<. / 2tJL, q nz-**— 

P. 1254-5. Typical dental crown, and small example; Oxfordian, 
Babenstein, Bavaria. Egerton Coll. 

P. 5753. Three small dental crowns; Babenstein. Enniskillen Coll. 

P. 1256. Small dental crown ; Oxfordian, Streitberg, Franconia. 
Egerton Coll. 

22489, 22503, 22658. Eight dental crowns; Corallian, Schnaitheim, 
Wurtemberg. Purchased, 1848. 

P. 2370. Dental crown; Schnaitheim. Enniskillen Coll. 

The following species are also distinguished, hut there are no 

examples in the Collection :— 

Orthacodus impressus, K. A. von Zittel, Fauna Aelt. Cephalopo- 
denfiihr. Tithonbild. (Suppl. to Palmontogr., 1870), p. 25, 
pi. i. figs. 3, 4 {Sphenoclus).—Tithonian ; Southern Alps. 

Orthacodus nitidus, A. Wagner, Abh. konigl. bay. Akad. Wiss., 
(* Cl. vc1. ix. (1863), p. 290, pi. iv. fig. 4 

- (Sphenodus).—Lithographic Stone ; Bavaria. 

77 * C ‘7^7 ' Orthacodus tithonius, G. G. Gemmellaro, Studi Paleont. Fauna 
Calc, a Terebratula janitor N. Sicilia, pt. i. (1868—76), 
p. 8, pi. ii. figs. 32-41 (Sphenodus).—Upper Jurassic; 
Sicily e ^ ^ Ot?' ^"k-Q 

Orthacodus virgai, G. G. Gemmellaro, op. cit. pt. i. p. 8, pi. ii. 
figs. 42-47 (Sphenodus).—Upper Jurassic; Sicily. 

To this genus also Quenstedt (Handb. Petrefakt. 3rd edit. 1882, 
p. 271) refers the Liassic tooth named Lamna liassica, U.Schon- 

bach (Neues Jahrb. 1863, p. 166). 
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Somewhat doubtfully placed in this genus is Sphenodus sabau- 

dianus, Pictet (Foss. Terr. Xeocom. Yoirons, pt. iii. (1858), p. 50, 

pi. vii. figs. 9-11), from the Xeocomian of Yoirons, apparently 

figured under the name of S. salentinus by P. Gervais (Zool. et Pal. 

Frang., 2nd. edit. p. 524, pi. lxxvi. figs. 9, 10); and Lanina (Spheno- 

dus) plana, Agassiz (Poiss. Foss. vol. iii. 1843, p. 298, pi. xxxvii. 

figs. 30-32), from the Cenomanian of Switzerland, is probaWy a true 

Lamna. 

Genus SCAPANORHYNCHUS, nov. 

Syn. Rhinognathus, J. W. Davis (non Rhinognathus, Fairmaire, 1873), 
Trans. Roy. Dublin Soc. [2] vol. iii. 1887, p. 480. 

Body slender, snout much elongated. Second dorsal fin small, 

placed immediately above a long anal. Caudal fin much elongated, 

inferiorly notched near the extremity. Teeth with a long slender 

principal cusp, and mostly with a pair of minute lateral cusps. 

This genus is very imperfectly defined by J. W. Davis (loc. cit.) 

under the preoccupied name of Rhinognathus, and erroneously 
referred to the Spinacidae. JW v/. -C-jp/'uxtjr 

Scapanorhynchus lewisii (Davis). 

1887. Rhinognathus lewisii, J. W. Davis, Trans. Roy. Dublin Soc. [2] 
vol. iii. p. 480, pi. xiv. fig. 4. 

Type. Imperfect fish ; Edinburgh Museum. 

Length of snout in advance of the mouth not more than twice as 

great as the width of the head at this position. Extent of the 

caudal fin nearly equal to the entire length of the trunk in advance 

of its origin. Teeth with the inner face of the coronal cusp promi¬ 

nently striated. 

Form. Sf Loc. Upper Cretaceous (Senonian) : Sahel Alma, Mount 

Lebanon, Syria. 

48099. Imperfect remains of the head and a fragment of the ante¬ 

rior portion of the trunk, with indications of the pectoral 

arch and fins. A number of teeth are well shown, one 

being drawn, four times the natural size, in PI. XYII. 

fig. 6. Purchased, 1877. 

49473. Crushed snout and head, with numerous teeth in position, a 

few anterior vertebrae, and the left pectoral fin. Two of 

the anterior teeth are shown, of three times the natural size, 

from the inner and outer aspects, in PI. XYII. figs. 4, 5. 

Purchased, 1878. 
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49474. Head and branchial region, shown, of two thirds the natural 

size, in PL XVII. fig. 2, extending somewhat further back¬ 

wards and displaying the imperfect pectoral fius. The 

intertrabecular rostral cartilage is prominent; a few cha¬ 

racteristic teeth are seen ; and there are distinct remains 

of some of the branchial arches and gill-clefts. 

Purchased, 1878. 

49475. Imperfect head, with the snout nearly complete, and crushed 

remains of the anterior portion of the trunk, with the left 

pectoral fin. A few teeth are exhibited, including one of 

the hindmost, shown, of four times the natural size, in 

PI. XVII. fig. 7. Purchased, 1878. 

49551. A less perfect specimen, exhibiting several teeth. The 

lateral aspect of the crown of an anterior tooth is shown, 

of three times the natural size, in PI. XVII. fig. 3. The 

posterior face of the crown in the lateral teeth appears to 

be smooth. Purchased, 1878. 

P. 4020. A nearly complete trunk, imperfect in the anterior dorsal 

region, shown, of two thirds the natural size, in PI. XVII. 

fig. 1. The body is covered with a fine dense shagreen, 

and this, in addition to the fossilization of the muscular 

tissues, renders the outline distinct; the fins, however, 

seem to have been destitute of shagreen towards all the 

free margins, except the anterior one, and their exact 

proportions are thus not determinable. Most of the ver¬ 

tebral centra are much broken, but their asterospondylic 

character is evident, and in the abdominal region they are 

deeper than long; in the caudal region their size very 

gradually diminishes towards the posterior extremity, and 

above the inferior lobe of the caudal fin the haemal arches 

are distinct. The small second dorsal fin {cl2.) is completely 

opposed to the anterior half of the much elongated anal 

(an.). The pelvic fins {plv.) are large, and arise about 

halfway between the pectorals {pet.) and the anal; and 

at the base of each of these fins a numerous series of 

delicate cartilages is distinguishable. The long caudal fin 

(c.) is well preserved, and shows very distinctly the single 

inferior notch near its hinder extremity. 

Purchased, 1883. 

48100-03. Pour imperfect examples of the trunk. Purchased, 1877. 
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Scapanorhynchus elongatus, sp. nov. 

Type. Head and anterior portion of trunk, shown, of two thirds 

the natural size, in PI. XYII. fig. 8. 

An extremely elongated species. Length of snout in advance of 

the mourh not less than three times as great as the width of the 

head at this position. Extent of the caudal fin not equalling more 

than one half the entire length of the trunk in advance of its origin. 

Teeth with the posterior face of the coronal cusp prominently 

striated, scarcely differing from the teeth of S. lewisii. 

Form. Sf Loc. Upper Cretaceous (Senonian) : Sahel Alma, Mount 

Lebanon, Syria. 

P. 4774. Type specimen, mostly shown, of two thirds the natural 

size, in PL XYII. fig. 8. The outline of the slender snout 

is well exhibited ; the mouth is large; the vertebral centra 

are much elongated; and the body is covered with fine 

dense shagreen. Several teeth of.both jaws are preserved, 

all being slender, but those placed near the symphysis 

possess especially high and narrow crowns. 

Purchased, 1884. 

P. 4773. An imperfectly preserved fish, 0*645 in length, wanting 

all the fins except the caudal. An impression of the inner 

face of an anterior tooth shows marks of the character¬ 

istic striations; and the vertebrae are distinctly astero- 

spondylic, most being longer than deep. The distance from 

the mouth to the beginning of the caudal fin is about 

0*395; and the length of this fin is approximately 0*19. 

Purchased, 1884. 

Scapanorhynclms rhaphiodon (Agassiz) \ 

1843. Lamna (Odontaspis) rhaphiodon, L. Agassiz, Poiss. Foss. vol. iii. 
p. 296, pi. xxxvii. a. figs. 12-16 (non tig. 11). 

1842. Lamna (Odontaspis) rhaphiodon, H. B. Geinitz, Charact. Schicht. 
u. Petrefakt, sachs.-bohm. Kreidegeb. pi. xvii. figs. 13, 14. 

1 To this species also H. E. Sauvage (Bull. Soc. Geol. Prance, [2] vol. viii. 
1880, p. 457) provisionally assigns Lamna trigeri, H. Coquand (Descript. Geol. 
&c. Depart. Charente, vol. ii. I860, p. 98). The dimensions given, if correct, 
render the determination doubtful. 

Very similar teeth, from the Upper Cretaceous of Xew Jersey, Texas, Alabama, 
Kansas, and Mississippi, U.S. A., are described under the name of Lamna tea ana, 
F. Boemer, Kreidebild. von Texas (1852), p. ^9, pi. i. fig. 7 ; see also J. Leidy, 
Rep. Geol. Surv. Territ. vol. i. pt. 1 (1873), p. 304, pi. xviii. figs. 46-50, and 
E. D. Cope, ibid. vol. ii. (1875) p. 296. s'c ^ ' ' 

2 A 
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1845 donta*pis rhaphiodon, A. E. Reuss, Verstein. bohm. Kreideform. 

pt. i. p. 7, pi. xii. fig. 15, pi. xii. fig. 3 {non pi. iii. figs. 34-36). 

1845. Lanina plicatella, A. E. Reuss, op. cit. pt. i. p. 7, pi. iii. figs. 

37-44. 

1850. Enchodns halocyon, H. B. Geinitz (wow Agassiz), Charact. Scfiicbt. 

u. Petrefakt. sachs.-bohm. Kreidegeb. 2nd edit. p. 63, pi. xvii. 

figs. 13, 14. 
1850. Odontaspis rhaphiodon, F. Dixon, Foss. Sussex, pi. xxx. fig. 32. 

(P) 1854. Lamna raphiodon, V. KiprijanofT, Bull. Soc. Imp. Is at. Mos- 

cou, pt. ii. p. 392, pi. iii. figs. 27-38 (in part). 
1856. Lamnaplicatella, C. E. Fischer, Allg. deutsch. naturh. Zeit. n. s. 

yol. ii. p. 142, pi. ii. figs. 52, 53. 
1857. Oxyrldna zippei?, P. Gervais, Zool. et Pal. Frany 2nd edit, 

pi. Ixxyi. fig. 14. 
(P) 1871. Enchodns striatus, E. yon Eichwald, Geogn.-Palgeont. Be- 

merk. Halbinsel Manganischlak, p. 64, pi. iy. figs. 1, 2. 

1872. Odontaspis rhaphiodon, H. E. Sauyage, Bibl. Ecole Hautes 

Etudes, yol. y. no. 9, p. 36, pi. i. figs. 42-53. 

1873. Enchodus serratus, F. Stolic-zka (non Egerton), Cret. Fauna 

S. India, (Pal. Ind.) yol. iy. pt. 4, p. 69, pi. xii. fig. 41. 
1875. Lanina raphiodon, H. B. Geinitz, Palmontogr. yol. xx. pt. i. 

p. 295, pi. Ixy. figs. 9-11. 
1878. Lanina striola, St. Zarecznego, Sprawozd. Komisyi Fizyjograt. 

Galicyi, yol. xii. p. (204), pi. yiii. fig. 6. 
1878. Lamna striatella, St. Zarecznego, tom. cit. p. (205), pi. yiii. 

fig'- 10- 
1878. Lamna rhaphiodon, A. Fritsch, Rept. u. Fiscke bohm. Kreide¬ 

form. p. 10, woodc. fig. 17. 

Type. Detached teeth ; British Museum. 

A larger species than either of the foregoing, known only by the 

dentition. Inner coronal face prominently striated. Anterior 

teeth without lateral denticles; postero-lateral teeth with a single 

pair of sharp denticles. (<?<><?*& 

' Form. § Loc. Cenomanian: Russia and Galicia/ Cenomanian and 

Turonian : France, Saxony, and Bohemia. Cenomanian—Senonian : 

S. England. U. Cretaceous : S. India and Manganischlak, Caspian 

Sea. 9 

4582-3. Two type specimens figured by Agassiz, loc. cit. ; Chalk, 

Lewes, Sussex. Mantell Coll. 

4578-80. Three anterior dental crowns, one with a portion of the 

root; Lewes. Mantell Coll. 

25889, 25890, 25946. Four dental crowns, one figured by Dixon, 

loc. cit.; also a small tooth ; Chalk, Sussex. Di.von Coll. 
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P. 1252. Small lateral tooth ; Chalk, Sussex. Egerton Coll. 

43080. Perfect anterior tooth ; Chalk, Kent. Purchased, 1871. 

P. 404. Similar tooth ; Chalk, probably from Kent. 

Presented by the Earl of Ducie, 1881. 

37755. Antero-lateral tooth, without denticles; English Chalk. 

Purchased, 1863. 

49952. Lateral tooth, with a pair of pointed lateral denticles; 

Upper Chalk, Shalford, near Guildford. Capron CoTl. 

49948 a. Tooth; Lower Chalk, Guildford. Capron Coll. 

44216. Two deiltal crowns; Upper Chalk, Purley, Surrey. 

Purchased, 1873. 

46402. Two imperfect anterior teeth ; Chalk, Warminster. 

Cunnington Coll. 

P. 5892. Much contorted anterior tooth ; Upper Chalk, Korwich. 

44839. Two anterior teeth ; English Chalk. 

Presented by Benjamin Bright, Escp, 1873. 

P. 5841. Three teeth ; Danian beds, Malogne, near Ciply, Belgium. 

Presented by Mons. A. Houzeau de Lehaie, 1888. 

36326 a. Two teeth ; Cambridge Greensand, Cambridge. 

Purchased, 1862. 

P. 5297. Seven small teeth, mostly imperfect; Cambridge Green¬ 

sand, Cambridge. _ History unhnown. 

31315a. Large dental crown; Upper Greensand, Belgium. 

P. 300, P. 306. Three teeth; Planerkalk, Strehlen, near Dresden, 

Saxony. Transferred from Mus. Practiced Geology, 1880. 

P.1251. Lateral tooth ; (?) Strehlen. Egerton Coll. 

. . v evt ei <5. ^ 
37235. About thirty dental crowns ; Planerkalk, y)Usti, ne-ar-Labem, 

Bohemia. Purchased, 1863. 

P. 5559 b. Seven teeth; Cenomanian, Saratov, Bussia. 

By exchange, 1888. 
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Scapanorhynchus (?) subulatus (Agassiz). 

1822. Squalus cornubicus, G. A. Mantell, Foss. S. Downs, p. 226, pi. 

xxxii. fig. 1. . 
1843. Lamna (Odontaspis) subulata, L. Agassiz, Poiss. Foss. vol. in. , 

p. 296, pi. xxxvii. a. fig. 5 (P figs. 6, 7). 
(P) 1843. Lamna (Odontaspis) rhaphiodon, L. Agassiz (errore), tom. cit. 

pi. xxxvii. a. fig. 11. 
1845. Lamna undulata, A. E. Reuss, Yerstein. bohm. Kreideform. p. 8, 

pi. iii. figs. 4-5-48. 
1845. Odontaspis rhaphiodon, A. E. Reuss, op. cit. pt. i. pi. ni. figs. 

34-36. 
1845. Odontaspis const rictus, Sir P. Egerton, Quart. Journ. Geol. Soc. 

vol. i. p. 171, woodc. 
1845. Odontaspis oxyprion, Sir P. Egerton, ibid. p. 171, woodc. 

1846. Lamna subulata, A. E. Reuss, op. cit. pt. ii. p. 100, pi. xxiv. 

fig. 25. 
1852. Lamna ?, P. Gervais, Zool. et Pal. Fran9. pl.lxxvi. fig. 21. 
1854. Lamna subulata, V. Kiprijanoff, Bull. Soc. Imp. Nat. Moscou, 

pt, ii. p. 394, pi. iii. figs. 39-45. 
1856. Lamna subulata, E. Hebert, Mem. Soc. Geol. 4ranee, [2] "vol. \. 

p. 355, pi. xxvii. fig. 10. 
1858. Odontaspis subulata, Pictet & Campicbe, Foss. Terr. Cretace St. 

Croix, p. 87, pi. xi. figs. 1-8. 
1873. Odontaspis constrictus, F. Stoliczka, Cret. Fauna S. India, (Pal. 

Ind.) vol. iv. pt. 4, p. 68, pi. xii. figs. 35-37. 
1875. Lamna subulata, H. B. Geinitz, Palseontogr. vol. xx. pt. ii. p. 209, 

pi. xxxviii. figs. 33-36 (P figs. 29, 30, 32, non fig. 31). 
1878. Lamna subulata, A. Fritsch, Rept. u. Fiscfie bohm. Kreideform. 

p. 9, fig. 16 (wow fig. 15). 
(P) 1888. Odontaspis kaikoraensis, J. W. Davis, Trans. Roy. Dublin Soc. 

[2] vol. iv. p. 24, pi. v. figs. 6-10. 
1888. Lamna subulata, S. Nikitin, Mem. Comite Geol. vol. v. no. 2, 

p. 40, pi. v. figs. 6, 7. 

// 

7^ 

Type. Detached tooth; Palaeontological Museum, Munich. 

A species known only by detached teeth, and provisionally 

assigned to this genus. Inner coronal face smooth ; lateral den¬ 

ticles always present and prominent, robustMn.jdie lateral teeth. 

Form. &f Loc. Albian—Senonian : S.E. England. Albian : Swit- 

zerlan^T^Ceimmanian : Central and S.E. Russia^ Cenomanian and 

Turonian : Saxony and Bohemia. Senonian : N. Franc(j/ Danian : 

Holland. Upper Cretaceous : S. India and New Zealand. ■ 
U■cAV*'' PA 

4569, 4573. Two small teeth ; Chalk, Lewes. Mcintell Coll. 

25769, 25795, 25807, 25934, 25956. Seven teeth ; Chalk, Sussex. 

Dixon Coll. 
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49949. Two teeth ; Chalk, Arundel, Sussex. Capron Coll. 

49947 a. Small anterior tooth ; U. Chalk, Guildford. Capron Coll. 

20289 a. Two teeth; Chalk, Greenhithe, Kent. Purchased, 1846. 

41707. Two teeth; Chalk, Hailing, Kent. Toulmin Smith Coll. 

P. 332. Small tooth, probably to be regarded as the fourth of the 

upper jaw; Chalk, Charing, Kent. Harris Coll. 

P. 2380. Tooth; Chalk, Kent. Enniskillen Coll. 

P. 5755. Two teeth, one very imperfect; Grey Chalk, Dover, Kent. 

Daniels Coll. 

35882. Tooth; Grey Chalk, Dover. Purchased, 1861. 

P. 5756. Two teeth ; Upper Chalk, Grays, Essex. Daniels Coll. 

35653. Three teeth ; Upper Chalk, Norwich. Purchased, 1859. 

48956 a. Tooth; Upper Chalk, Norwich. Bayfield Coll. 

P. 5757. Eive imperfect teeth; Norwich. History unknown. 

42985. Three teeth; Upper Chalk, Maastricht, Holland. 
Van Breda Coll. 

42868 c. Tooth; Upper Chalk, Obourg, Hainaut, Belgium. 
Van Brecla Coll. 

28295 a. Twelve teeth ; Upper Chalk, Mont Aime, Marne, Prance. 
Purchased, 1851. 

P. 5758. Five teeth; Chalk, locality unknown. 

P. 1229. Dental crown ; Chalk, Heytesbury, 'Wiltshire. 
Egerton Coll. 

30541. Five dental crowns; Upper Greensand, Warminster. 
Purchased, 1856. 

36326. Three teeth ; Cambridge Greensand, Cambridge. 
Purchased, 1862. 

39878. Tooth; Gault, Folkestone, Kent, Purchased, 1865. 

47218, P. 12 a. Seven teeth; Gault, Folkestone. Gardner Coll. 

P. 1238. One imperfect tooth ; also three dental crowns, doubtfully 

assigned to this species; Planerkalk, Strehlen, near 

Dresden, Saxony. Egerton Coll. 
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P. 2372. Imperfect tooth; Pliinerkalk, Weinbohla, Saxony. 

Enniskillen Coll. 

P. 5559. Twenty-eight teeth; Cenomanian, Saratov, Russia. 

By exchange, 1888. 

P. 5559 a. Eight teeth, doubtfully assigned to the upper jaw of this 

species; Saratov. By exchange, 1888. 

P. 598. Seventeen imperfect teeth of the so-called Odontaspis con- 

strictus, Egert.; Pondicherry, Madras. Egerton Coll. 

47885 a. Similar teeth; Pondicherry. 
Presented by the Hon. Robert Marsham, 1877. 

P. 597. Seven teeth of the so-called Odontaspis oxyprion; Pondi¬ 

cherry. Egerton Coll. 

P. 2304 a. Tooth of the form named Odontaspis kaikoraensis, Davis, 

noticed by the present writer, Geol. Mag. [3] vol. iii. 

(1886), p. 216 ; Neocomian, Amuri Bluff, New Zealand. 

By exchange, 1876. 

The following teeth are also commonly assigned to the symphysis 

of the jaw of $. (?) subulatus (e.g. see H. B. Geinitz, Pakeonto- 

graphica, vol. xx. pt. ii. pi. xxxviii. figs. 29, 30, 32); hut some are 

very suggestive of anterior teeth of the so-called Otoclus sidcatus, 

Geinitz, the long pointed lateral denticles and both faces of the 

crown being vertically plicated at the base. 

4581. Small anterior dental crown, figured by Agassiz (Joe. cit.') 

among the type specimens of Lamna (Odontaspis) rhaphio- 

clon ; Chalk, Lewes. Mantell Coll. 

49949 a. Two examples ; Chalk, Arundel, Sussex. Capron Coll. 

41707 a. One tooth; Chalk, Hailing, Kent. Toidmin Smith Coll. 

44030. Another similar specimen ; Upper Chalk, Warne’s Place, 

Rochester, Kent. Purchased, 1873. 

47218 a. One tooth; Gault, Folkestone. Gardner Coll. 

P. 2300. Much sulcated tooth; Atherfield Clay (“Lobster Bed”), 

Isle of Wight. Presented by Mrs. Burton, 1882. 

Scapanorhynchus (?) gigas, sp. nov. 

Type. Imperfect teeth ; British Museum. 

Teeth very slender, often sigmoidally curved, subulate, hut with 

sharp edges; external coronal face flat, except in the most anterior 
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teeth; internal face smooth. Crown attaining a maximum height 

of about 0'03, expanded laterally at the base, the sharp edges 

extending to its inferior limit; lateral denticles absent, or mere 

asperities in the anterior teeth, very minute in the others. 

Form. &f Log. Cenomanian (Cambridge Greensand): Cambridge¬ 

shire. 

48382. Five teeth, with imperfect roots, forming the type speci¬ 

mens. The crown of one anterior tooth measures 0*03 in 

height, and the outer face is slightly convex. 

Purchased, 1875. 

28109. Three small examples, one showing a slight longitudinal 

median elevation of the outer coronal face. 

Presented by James Carter, Esq., 1852. 

41915. Four dental crowns. Purchased, 1870, 

35130. Eight specimens. Purchased, 1859. 

The following specimens may belong to the so-called Odontcisqns 

studeri, Pictet1 (Pictet & Campiche, Foss. Terr. Cretace St. Croix, 

1858, p. 90, pi. xi. figs. 19-23), from the Neocomian of Switzer¬ 

land ; but the evidence is insufficient for satisfactory comparison :— 

P. 5759. Five imperfect teeth ; Neocomian, near Folkestone, Kent. 

The teeth from the Neocomian of Switzerland, named Lamna / 

(Oclontasjyis) gracilis, L. Agassiz (Poiss. Foss. vol. iii. 1843, p. 295,J 

pi. xxxvii. a. figs. 2-4), are also perhaps referable to this genus ; and / £3 

teeth of the same form, from the Lower Cretaceous of Apt, Vaucluse, C ^ a-^C***^ - 

are recorded by E. Aruaud (Bull. Soc. Geol. France, [3] vol. x. C- 

(1882), p. 133)2. Gibbes3 and Giebel4 identify the species with 

8. subulata. 

Possibly also may be placed here a detached dental crown, from 

the White Chalk of Manganischlak, Caspian Sea, named Oxyrhina 

angustidens by E. von Eichwald (Geogn.-palaeont. Bemerk. Halbinsel 

Manganischlak, 1871, p. 66, pi. iv. figs. 4, 5). .P. /f 2 

1 This seems to be the species provisionally named Odontasyis desorii, Pictet, 

in the Archiv. Sci. Phys. et Nat. 1858, p. 210. 

2 Teeth from the Bruxellian of Belgium are also assigned to this species by 

T. C. Winkler, Archiv. Mus. Teyler, vol. iii. (1874), p. 298, pi. vii. fig. 3. 

3 R. W. Gfibbes, Journ. Acad. Nat, Sci. Philad. [2] vol. i. (1849), p. 198. 

4 C. Gf. Giebel, Fauna d. Yorw., Fisclie (1847), p. 362. 

/=/>■ ■ 

^ s-a ^ /> • <? 5 si/ , 
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Genus ODONTASPIS, Agassi 

3 a 

[Poiss. Foss. vol. iii. 1838, p. 87.] 

iZi^y . 

CTpu^t. cyL'^ 

Syu. Triglochis, Muller & Henle, Mag. Nat, Hist, n. s. vol. ii. 1838, 

88. 
(?) Oxytes, C. G. Giebel, Fauna der Vorwelt, Fische, 1847, p. 364. 

Second dorsal fin and the anal of equal size, scarcely smaller than 

the first dorsal. No pit at the root of the caudal; side of the tail 

without keel. Teeth of all but the few hindermost series with a 

high, narrow, compressed coronal eminence, flanked by one or two 

pairs of small pointed denticles ; the fourth tooth from the symphysis 

upon each side of the upper jaw very small : the teeth of the most 

anterior pair in the lower jaw small and relatively very slender. 

As remarked by Agassiz, it is very difficult to distinguish the 

teeth of this genus from those of Lamna, the only difference appa¬ 

rently being the greater relative size and more subulate character of 

the anterior teeth in Odontaspis. From Scapanorhynch.us the teeth 

differ in no essential respects. 

Odontaspis bronni, Agassiz. 

1843. Lamna (Odontaspis) bronni, L. Agassiz, Poiss. Foss. vol. iii. p. 297, 

pi. xxxvii. a. figs. 8-10. ^ .. /(?) 1843. Otodus serratus, L. Agassiz, tom. cit. p.272, pi. xxxn. figs. 

27, 28. 
1852. Otodus and Lamna, P. Gervais, Zool. et Pal. FranQ, pi. lxxvi. 

figs. 6, 81._ L-<?ernzT p-Ucrt, 

Type. Detached tooth, /i C Z_fi 
Teeth robust, the crown of the anterior teeth attaining a height 

of about 0*018, with but the slightest sigmoidal curvature. Outer 

coronal face convex, more or less uneven, and sometimes vertically 

folded towards the basal line, which is transversely stiaight; innei 

face smooth ; two pairs of pointed lateral denticles generally present, 

the outer insignificant. Base of crown in lateral teeth o^eihanging 

the root in front. Nutritive foramen of the root in a deep groove. 

The upper postero-lateral teeth are probably those named Otodus 

serratus, Agassiz. 
The teeth of 0. acuta, J. . Davis, from the Oamaiu S)stem of 

New Zealand, are very similar to those of this species. 

Form. 4' Loc. Danian : Holland and Belgium. 

42984. Six teeth ; Maastricht. Van Breda Coll. 

1 To this species may also probably be assigned the Maastricht tooth named 

Odontaspis kopei by F. Bassani, Atti Soc. Veneto-Trent. Sci. Nat. vol. vii. (1880), 

p. 16, pi. c. fig. 1. 
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44842. An anterior and a small lateral tooth; Maastricht. 

Presented by Benjamin Bright, Esq., 1873. 

P. 1250. Small anterior tooth mentioned by Agassiz, tom. cit. p. 297 ; 

Maastricht. Eyerton Coll. 

P. 1282. Three teeth; Maastricht. Egerton Coll. 

P. 4572. An anterior and a lateral tooth ; Maastricht. 

Enniskillen Coll. 

P. 5556. One perfect anterior tooth, and three abraded examples ; 

Craie de Ciply, Belgium. By exchange, 1888. 

P. 5555. Lateral tooth; Ciply. By exchange, 1888. 

P. 5829. Two teeth; Ciply. 

Presented by Moris. A. Houzeau de Lehaie, 1888. 

42868a. Tooth; Obourg, Hainaut, Belgium. Van Breda Coll. 

Odontaspis rntoti (Winkler). 

1876. Otodus rutoti, T. C. Winkler, Archiv. Mus. Teyler, vok iv. fasc. 1, 
p. 4, pi. i. tigs. 3, 4. 

1876. Otodus rutoti, G. Vincent, Ann. Soc. Boy. Malacol. Belg. vol. xi. 
p. 124, pi. vi. tigs. 1 a-e. 

Type. Detached teeth. 

Teeth almost indistinguishable from those of 0. bronni, but often 

with a greater development of lateral denticles, and the anterior 

teeth apparently never with a straight anterior coronal base-line. 

Form. Sf Loc. Heersian, Landenian, and Y-pre&i&np Belgium_ 

Thanet Sands : England.. 

P. 4933. Two teeth ; Heersian7~Orp-le-Gran(j\^ 

Presented by G. F. Harrisj~EsqVABS5. /3&-\ 

P. 4102. Four teeth ; Thanet Sands, Beculvers, Kent. (1 ] 

Presented by Sydney C. Cockerell, Esq., 1883t^* vij 

Odontaspis elegans (Agassiz), ye* ^ 

1776. Dentes Squali, G. Brander, Foss. Hantoniensia, pi. ix. figs. 113, 
114. 

1843. Lamna eleyans, L. Agassiz, Poiss. Foss. vol. iii. p. 289, pi. xxxv. 
tigs, l-o (non figs. 6, 7), pi. xxxvii. a. fig. 59 (non fig. 58). 

1849. Lamna elegans, B. W. Gibbes, Journ. Acad. Nat. Sci. Philad. [2] 
vol. i. p. 196, pi. xxv. figs. 98-102 (P figs. 96, 97). 

1850. Lamna elegans, F. Dixon, Foss. Sussex, p. 203, pi. x. figs. 28-31. 
1852. Lamna elegans, P. Gervais, Zool. et Pal. Fran?, pi. lxxv. fig. .3. 
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1863. Lamna elegans, K. E. Schafhautl, Siid-Bay. Leth. Geogn. p. 242, 
pi. lxii. fig. 6. 

1871. Lamna elegans, H. Le Hon, Prelim. Mem. Poiss. Tert. Belg. 
p. 12. 

1875. Lamna elegans, A. Rutot, Ann. Soc. Geol. Belg. yol. ii. p. 34. 
1876. Lamna elegans, T. C. Winkler, Arclriv. Mus. Teyler, vol. iv. p. 9. 
1876. Lamna elegans, G. Vincent, Ann. Soc. Roy. Malacol. Belg. yol. xi. 

p. 123, pi. yi. fig. 4. 
1877. Lamna elegans, A. Locard, Faune Terr. Tert. Moy. Corse, p. 5. 
1880. Lamna elegans, T.C. Winkler, Arclriv. Mus. Teyler, yol. v. p.74. 
1883. Lamna elegans, H. B. Geinitz, Abh. Naturw. Ges. Isis Dresden 

p. 5, pi. i. figs. 4-6. 
1885. Lamna elegans, F. Noetling, Abh. Geol. Specialk. Preussen u 

Tbiiring. Staaten, yol. yi. pt. 3, p. 61, pi. iv. 
1888. Lamna huttoni, J. W. Davis, Trans. Roy. Dublin Soc. [2] yol. iv 

p. 15, pi. iii. fig. 1. 

Type. Detached teeth. 

Teeth slender, the inner coronal face marked by delicate but pro¬ 

minent longitudinal striae1; a single pair of small pointed lateral 

denticles ; the two branches of the root long, stout, compressed, and 

generally pointed. Anterior teeth very much elevated and narrow, 

sometimes attaining a total height of 0’065, the long crown slightly 

curved, but scarcely sigmoidal when viewed from the lateral aspect; 

outer coronal face flat or faintly convex ; lateral edges prominent; 

inner face strongly convex, slightl) flattened in the middle; angle 

between the branches of the root acute. More posterior teeth with 

less elevated crowns, broader base, wider angle between the branches 

of the root, and relatively larger lateral denticles. 

The dentition approximates much more closely to that of Oclon- 

taspis than to that of Lamna, a fact apparently only hitherto 

recognized by 0. G. Costa, Paleont. Regno Napoli, pt. i. (1850), 

p. 127. 
Among the specimens originally assigned to this species by Agassiz 

are three teeth (op. cit. pi. xxxv. figs. 6, 7, pi. xxxvii. a. fig. 58) 

which appear to be truly referable to Lamna (Otodus) macrota; and 

it would be unsafe at present to accept all the determinations of 

teeth from various horizons recorded without figures in many strati- 

graphical works. Noetling {Joe. cit.) has attempted to determine 

the variation in form exhibited by the teeth of different parts of the 

mouth. 

Form. <Sf Loe.2 (?) Upper Danian: Belgium. Eocene: S.E. 

1 On the Striation of Selachian Teeth, see J. Probst, Wiirtt. Jahresh. vol. xy. 

(1859), p. 100. 
2 See especially A. Rutot, “ Note sur 1’Extension de Lamna elegans, Ag., a 
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England, France, Belgium, and Germany ; also Alabama and South 
Carolina, U.S.A. Lower Miocene : Belgium and Corsica. Oamaru 
and Waireka Series : New Zealand * 1. ■*-**'£” 

P. 5831. Two dental crowns, either of this species or of the so-called 
Lcimna texana (see p. 353); Craie phosphatee, Ciply, near 
Mons, Belgium. 

Presented by Mons. A. Houzeau de Lehaie, 1888. 

8566. Slender anterior tooth of medium size ; Woolwich and Bead¬ 
ing Beds, Newhaven, Sussex. Mantell Coll. 

P. 5763. Fragmentary teeth ; Oldhaven Beds, Herne Bay, Kent. 

P. 4726 a. Tooth : Herne Bay. Gardner Coll. 

P. 4932. Seven small slender teeth, none measuring more than 
0015 in total height; Heersian Beds, Orp-le-Grand, 
Brussels, Belgium. Presentedby G. F. Harris, Esq., 1885. 

P. 5508. Imperfect tooth; Lower Eocene, Portsmouth Docks. 
Caleb Evans Coll. 

40232,40239. Ei ght teeth, more or less fragmentary ; also three 
small lateral teeth, either of this species or 0. cuspidata ; 
London Clay, Clarendon Hill, near Salisbury. 

Edwards Coll. 

38867. Tooth associated with cartilage and vertebrae, figured in 
Agassiz’s Poiss. Foss. vol. iii. pi. xl.6. fig. 24; London 
Clay, Isle of Sheppey. Bowerbank Coll. 

28358. Eleven teeth, corresponding in size to the last; Sheppey. 
Cowderoy Bequest. 

28887. Ten small teeth ; Sheppey. Purchased, 1854. 

P. 5764. Ten teeth, the largest having a total height of 0*065; 

Sheppey. Purchased, 1882. 

P. 1237. Very broad dental crown, in matrix, with two vertebra?; 
Sheppey. Eyerton Coll. 

P. 2377. Five teeth with comparatively broad crowns; Sheppey. 

Enniskillen Coll. 

trayers les Terrains cretace et tertiare,” loc. cit. Very doubtful teeth are also 
recorded from the Miocene of Piedmont by E. Sismonda, Mem. It. Accad. Sci. 
Torino, [2] to! x. (1849), p. 46, pi. ii. figs. 33-35. 

1 This species is also recorded from the Miocene of Victoria by F. M‘Coy, 
Ann. Mag. Nat. Hist. [3] vol. xx. (1867), p. 192. 

c 
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P. 4643. Fragments of teeth, with cartilage, in matrix; Sheppey. 

Enniskillen Colt. 

P. 5765. Four teeth ; London Clay, Primrose Hill, London. 

Brown Coll. Presented by Sir Richard Oiven, K.C.B., 1859. 

43115. Large tooth, measuring 0*045 in total height; Primrose Hill. 

Wetherell Coll. 

20205*. Small slender tooth; London Clay, Highgate Archway, 

London. Presented by N. T. Wetherell, Esq., 1833. 

43112. Two dental crowns and one tooth, with perforations supposed 

to have been made by Cliona : Highgate Archway. 

Wetherell Coll. 

P. 5509. Two teeth ; Highgate Archway. Caleb Evans Coll. 

43121. Tooth, with perforations supposed to have been made by 

Cliona ; London Clay, Finchley, London. Wetherell Coll. 

P. 1230. Four teeth and five dental crowns; London Clay, Hert¬ 

ford Bridge. Eyerton Coll. 

43122. Two large teeth the largest 0*062 in total height; London 

Clay, Southampton Hocks. Wetherell Coll. 

29017. Thirty-three teeth, mostly of small size, and mostly abraded 

and fragmentary ; from a bed of sand at the base of the 

London Clay, Kyson (Kingston), near Woodbridge, Suffolk. 

Presented by J. Middleton, Esq., 1854. 

P. 1246. Tooth; Kyson. Eyerton Coll. 

25683-4. Ten teeth, four being very large; Bracklesham Beds, 

Bracklesham Bay, Sussex. Dixon Coll. 

40235 a. Lateral tooth ; Bracklesham Bay. Edwards Coll. 

J A-ue-*~ 
48013. Two teeth; Bracklesham Beds, Stubbington, near Gosport, 

Hampshire. Purchased, 1877. 

P. 4501. Small tooth; Middle Eocene, Antibes, Provence. 

P. 5766. Twelve teeth, of medium and small size; Calcaire Grossier, 

Roquet, Paris. 

28368, 28850. Five dental crowns ; Calcaire Grossier, Parnes, Paris. 

Purchased, 1853. 
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P. 5797. Two teeth ; Calcaire Grossier, Chaumont, Paris. 

28355. Three very large teeth ; Calcaire Grossier, Paris. 
Purchased, 1853. 

P. 5787. Imperfect tooth; Middle Eocene, Gard, France. 

28094. Four small teeth ; Barton Clay, Barton Cliff, Hampshire. 

Presented by F. E. Edwards, Esq., 1852. 

40228, 40231, 40234, 40237, 40244. Forty teeth, many more or 

less fragmentary ; Barton Clay, Barton Cliff and High 

Cliff, Hampshire. . Edwards Coll. 

P. 1164. Sixteen teeth, some large ; Barton Cliff. Egerton Coll. 

P. 5788. Six teeth, the largest 0‘048 in total height; Barton Cliff. 
Enniskillen Coll. 

40238. Two large teeth, one 0 06 in total height; Upper Eocene, 

ryv— c Bramshaw, Hampshire. Edwards Coll. 

40229. Two teeth, with long slender lateral denticles; Upper 

Eocene, Bramshaw, Hampshire. Edwards Coll. 

40233. Tooth; Upper Eocene, Burn Heath, Culling. Edwards Coll. 

40230. Tooth; Upper Eocene, Hempstead, Isle of Wight. 

Edwards Coll. 

P. 1231. Six teeth ; Upper Eocene, Brussels. Egerton Coll. 

is* P. 4365. Three teeth; Bupelian Beds, Boom, near Antwerp. 

Enniskillen Coll. 

*^35540. Twelve abraded dental ciowns; Bupelian Beds, Klein 

Spauwen, Belgium. Purchased, 1875. 

J'-P. 5789. Two small teeth; Klein Spauwen. Purchased. 

42851. Fine large tooth ; Brussels. Van Breda Coll. 
r^C<S~ 

28363. Six very large teeth, somewhat imperfect; said to have been 

obtained from the Miocene of l)ax, near Bordeaux. In 

character they are very similar to those of Ho. 28365. 

n ^ Purchased, 1853. 

35611. Eight imperfect teeth; Epe£ne, Alabama, U.S.A. 

Presented by Prof. J. W. Mallet, 1859. ( cX/v. ixS 

pv yr*' 
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P. 5770. Abraded tooth, of the form named Lamna huttoni, Davis; 

formation unknown, New Zealand. 

42019. Five fragmentary small teeth ; formation unknown, Canter¬ 

bury, New Zealand. 

Presented by J, Davies Enys, Esq., 1870. 

The following is one of the hindermost teeth, probably of this 
species :— 

P. 5743. Small tooth, with three pairs of lateral cones; Heersian 

Beds, Orp-le-Grand, Belgium. 

Presented by G. F. Harris, Esq., 1888. 
■ A S—(j?. d>'Br~c2J2 , y/<?f-r-1 . ^y/r^y/ctt vaP/yt /=>£ 

-- —• />./?. 
Odontaspis contortidens. Agassiz. A 

rThrrk - <r- /tu^ pt-arcu^jkru^, m*i°) 
1843. Lamna (Odontaspis) contortidens, L. Agassiz, Poiss. Foss. vol. iii. 

p. 294, pi. xxxvii. a. figs. 17-23. 
1849. Lamna (Odontaspis) contortidens, E. Sismonda, Mem. R. Accad. 

Sci. Torino, [2] vol. x. p. 48, pi. ii. figs. 25-28. 
1849. Lamna (Odontaspis) contortidens, R. W. Gibbes, Journ. Acad. 

Nat. Sci. Philad. [2] vol. i. p. 197, pi. xxvi. fig. 119. 
1857. Lamna (Odontaspis) contortidens, G. G. Gemmellaro, Atti Accad. 

Gioenia Sci. Nat. [2] vol. xiii. p. 320, pi. i. a. fig. 13 a (? pi. vi. a. 
f. 18-20). 

1864. Lamna (Odontaspis) contortidens, O. G. Costa, Ann. Accad. Aspir. 
Nat. Napoli, [3] vol. iii. p. 30, pi. v. fig. 2. 

1877. Lamna contortidens, A. Locard, Faune Terr. Tert. Moy. Corse, p. 7. 
1879. Lamna (Odontaspis) contortidens, J. Probst, Wiirtt. Jahresh. 

vol. xxxv. p. 144, pi. ii. figs. 33-39. - O- **<*~c- h H- Mx?» 
1879. Odontaspis contortidens, F. Bassani, Atti Soc. Veneto-Trent. Sci. 

Nat. vol. vi. p. 57. 
1882. Odontaspis contortidens, H. E. Sauvage, Mem. Soc. Sci. Nat. 

Saone-et-Loire, vol. iv. p. 50. 

Type. Detached teeth, fit).£*• . 

Teeth slender, with delicate longitudinal striae upon the inner 

coronal face, and only distinguished from those of Odontcisqns elegans 

by the pronounced sigmoidal curvature of those occupying the ante¬ 

rior portion of the jaw. 

The teeth at least of the most anterior pair in the upper jaw of 

all species of Odontaspis exhibit considerable sigmoidal curvature; 

but in 0. contortidens all the front teeth seem to be thus character¬ 

ized, and in such the inward projection of the base of the root is 

much greater than in 0. elegans. By Le Hon 1 the species is placed 

with 0. elegans, and it does appear to be the representative of this 

1 Prelim. Mem. Poiss. Tert. Belg. 1871, p. 12. 
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X/K^' A.S. A - /“*- '* f '2-tf" (SncOA^ //,/ . 
^ ryao^c/ A^<f C/e+xc. **/«(/*) '! > fc//f,fr^'u-,(+ - 

>. « *< ferrtrre.) - -x ~ i c " /»/- J 

form in the Miocene and Pliocene ; but the teeth do not attain to 

s.w.a^i 

so large a size. cs>'Fe. 

Form. $ Loo. Upper Eocene: France. Miocene: Belgium, <rv 

France, Spain, Switzerland, Germany, Austria, Sicily, Malta, and ^c^‘-'x-3 

Corsica. Pliocene: France. (?) Eocene: Alabama and South 
H- riic/t 

Carolina, U.S.A.1 **• /^A£*ety <3 
5 [rrc^ a- “ - Cf? ^ ^5) 

P. 1257. Tooth ; Upper Eocene,jVaucluse, France. Egerton Coll, /r, <c^trU& . 

35540 a. Perfect tooth ; Bupelian Beds, Klein Spauwen, Belgium. 

Purchased, 1875. 

28387 a. Five imperfect teeth; Miocene, Bordeaux. 

Purchased, 1853. 

28367. Two teeth, one very perfect, 0-028 in total height; Miocene, 

Martigues, Provence. Purchased, 1853. 

P. 1244. Dental crown; Miocene, Ardeche. Egerton Coll. 

33844. Tooth wanting branches of the root; Miocene, Tejares, 

Malaga, Spain. Purchased, 1860. 

32735. Nearly perfect tooth ; Miocene, Xabregas, Lisbon. 

Presented by J. B. Valentine, A55., 1857. 

P. 1241. Seven fragmentary teeth, hearing Agassiz’s MS. label; 

Miocene, Soleure, Switzerland. Egerton Coll. 

P. 5771. Twelve fragmentary teeth : Soleure. Enniskillen Coll. 

P. 5553. Two teeth; Miocene, Montegibio. By exchange, 1888. 

P. 1242. Four teeth ; Lower Miocene, Alzey, Hessen-Darmstadt. 

Egerton Coll. 

P. 5774. Small dental crown ; Miocene, Baltringen, IViirtemberg. 

Enniskillen Coll. 

P. 1245 a. Five dental crowns.; Miocene, Malta. Egerton Coll. 

P. 1243. Imperfect tooth; Neudorfl, Vienna. Egerton Coll. 

P. 5772. Two teeth; Neudorfl. Purchased. 

P. 293 a. Six imperfect teeth, possibly of this species; Pliocene, 
Montpellier, France. 

Transferred from Mus. Practical Geology, 1880. 

1 This species is also recorded from the Miocene of Victoria by F M£Oov 
Ann. Mag. Nat. Hist. [3] vol. xx. (1867), p. 192. . 

x\nf ^ f. nr/63 
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47G05. Nine teeth; Phosphate Beds, South Carolina, U.S.A. 
Purchased, 1876. 

P. 5773. Dental crown, probably of this species; Eocene, Clarke's 
* ~ ^ ’ ri- A1 -1- Enniskillen Coll. 

^ i 

Co., Alabama. 

^8360. Twenty much abraded teeth, probably all of this species ; 
l fU . _ T-* 1 -I 1 \ 

A l 
V* $ 

A ? 

Ealuns of Touraine, France. Purchased, 1853. 

^ N «l Odontaspis cuspidata (Agassiz).' 

'5 
3 

3 

rJ 

1843. Lanina cuspidata, L. Agassiz, Poiss. Foss. vol. iii. p. 290, pi. 

eo\ i xxxvii. a. figs. 43-50. 
^ vo Nl 1843. Lamna denticulata, L. Agassiz, tom. eit. p. 291, pi. xxxvii. a. figs. 

A N 

T 
3 

o L 

cL 

N 

f 

51- 531. 
^ 1843. Lamna (Odontaspis) hopei, L. Agassiz, tom. cit. p.293, pi. xxxvii. a. 

figs. 27-30. 
J 1843. Lanina {Odontaspis) dubia, L. Agassiz, tom. cit. p. 295, pi. xxxvii. a. 

figs. 24-26. Oec+cddLCkS? ■ 

1849.CLanina cuspidata, K. W. Gibbes, Journ. Acad. Nat. Sci. Philad. 

[2] vol. i. p. 197, pi. xxv. figs. 103-106. 
V 1849. Lanina cuspidata, E. Sismonda, Mem. R. Accad. Sci. Torino, [2] 

K vol. x. p. 47, pi. ii. figs. 31, 32 (P figs. 29, 30). 
^ 1849. Lanina (Odontaspis) dubia, E. Sismonda, tom. cit. p. 48, pi. ii. 

figs. 17-22. . 0\ ngs. 1/-22. 
£ V ^1852. Lamna dubia?, P. Gervais, Zool. et Pal. Fran^. pi. lxxv. fig. 5. 

^ 1 S (P) 1857. Lanina (Odontaspis) dubia, G. G. Gemmellaro, Atti Accad. 
— - - ■ " 

i 

"7 
£ 

< 
v 4 

ft Gioenia Sci. Nat. [2] vol. xiii. p. 322, pL vi. a. fig. 21. 

1871. Lamna cuspidata, H. Le Hon, Prelim. Mem. Poiss. Tert. Belg. 

pp. 5, 10. 
1871. Lanina (Odontaspis) hopei, H. Le Hon, op. cit. p. 12. 
1876. Lamna cuspidata, T. C. Winkler, Archiv. Mus. Teyler, vol. iv. 

p. 10. 
^ 1877. Lamna cuspidata, A. Locard, Faune Terr. Tert. Moy. Corse, p. 6. 

'• 1877. Lanina cuspidata, K. Miller, Das Molassemeer Bodenseegeg. 

X J p. 66, pi. iii. figs. 75, 76. 
1879. Lanina (Odontaspis) cuspidata, J. Probst, Wiirtt. Jahresh. vol. ^ o 

XXXV. p. 149, pi. ii. figs. 59-63.*- « a... 
1879. Odontaspis hopei—Lamna (Odontaspis) dubia, F. Bassani, Atti 

Soc. Yeneto-Trent. Sci. Nat. vol. vi. p. 57. 
♦* 1882. Lanina cuspidata, H. E. Sauvage, Mdm. Soc. Sci. Nat. Saone-et- 

Loire, vol. iv. p. 48, pi. i. figs. 15, 16 
1883. Lamna cuspidata, H. B. Geinitz, Abb. Naturw. Ges. Isis Dresden, 

^ p. 5, pi. i. figs. 1-3. 
- 1885. Odontaspis hopei, F. Noetling, Abb. Geol. Specialk. Preussen u. 

V1, 2 ^ Thiiring. Staaten, vol. vi. pt. 3, p. 71, pi. v. figs. 1-3. 

1 Under this name teetb from the Miocene of Victoria are also recorded by . 

F. M‘Coy, Ann. Mag. Nat. Hist. [3] vol. xx. (1867b p. 192. 
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/?/Z <r>*< CO/ Z77- z?S/<ro 5>. * . /??€i_ju-,hr /V- *A* 

<5V. J :A ' s* 

/fs?— ^ /p. tr^ * 

% 

ft)to*«- «- ^^wjCju {7—trc^y 

£>ri. ftft ) ^ 9. K. cr*x~Aj*&*.^ ft. ($^-Gt'c*— f^S'2... 

p.?0 tf. ft-*• 

C3cT. 3-/^ SjtjXL _ a. ' ' ~______ ^ y 
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Zi tfiu fi'-w-,^ Z^Vt^vi-,^ tCcO/VC cr/^ 

VrfrYlf' J”7&~/, Ji£. i-'^fi'f*. ^~'£f-. CT^ 0isy^ & oLl ^ ^^y?cr^^7J 

}0/). cvl>&^*.'dtdfty ^CtX^^Cw^: 

Type. Detached teeth; Neuchatel Museum. y.'h/.F/*—qx-s.. 
G'* '5'iaY/- 

Teeth scarcel}’ distinguishable from those of 0. ^pr^.^^ceptHby (pjfxi- /2.8-A 

the absence of striae upon the inner coronal face. They are some- /. ^,// />/ 

times more robust than the corresponding teeth of the last-named /2 /3 

species, and do not appear to attain so large a size. £/* 

Lam.nct denticulata is commonly regarded as founded upon an 7^ 

upper lateral tooth of this species. X. dubici is placed in the syno- ?c_ 

nymy by Le Hon, Bassani, and Sauvage. 

Form, df Loc. Eocene: S.E. England, France, and Germany; also 

Georgia, ^ irginia, and (?) Alabama, U.S.A. Pliocene : Belgium, 

France, Spain. Switzerland, Germany; Austria, and Corsica. ^ /2>tFp 

7cs-tA*rT~ A_ /<7'r *) 

jio 

. /■* 
dl ^ ( 29017 a. Four teeth, and one small tooth perhaps of this species;, ^ ~^C) 

w > S' from a bed of sand at the base of the London Olav at ‘ ^ 1 ^ • 

P. 4728. Dbn small teeth; Lower Eocene, Herne Bay, Kent. 'p>***Q°TI^ 

Gardner Coll. 

Kyson (Kingston), near AVoodbridge, Suffolk. 

P. 5512. Fine tooth ; London Clay, Portsmouth. 

Caleb Evans Coll. 

II, t 9 
f - f-3* 

\n 
V 1 

. e r 

■' ht >0 28763. Anterior portion of the jaws, with a few teeth and a frag- 

ment of a vertebra, preserved in hard clay ; London Clay, 

Isle of Sheppey. The extremely narrow first tooth cha- v - ^ 

racteristic of each side of the mandible in the living species 

is not recognizable; but the next two teeth are well ^ 

shown, very long and slender, and much more contorted A0 ^ 

than those beyond. Of the latter teeth two are preserved ^ ^ ' 

on the right side; and in these the minute pointed lateral ^ 

denticles are relatively larger than in the more slenders ^ 

contorted teeth. Purchased, 1853. 

< 

l 
7 

X 
£ 

f 
P 
0-3 

28356, 28886. Four teeth ; London Clay, Sheppey. 

Cowderoy Bequest and Daniels Coll. 

x I? Q 
$ w" 
n "T) 

CA 
0 

OO \3 

P. 1249. Three teeth; Sheppey. 

Vo u ^ 
|N$ 

!* * ? 
Egerton Coll. JA > 

5 'N 
P. 577 5. Two anterior teeth, labelled “ Odontaspis hoped’ by Agassiz; . 

Sheppey. Enniskillen Coll. 
p> 

P. 5510. Three small teeth; London Clay, Highgate. 

Caleb Evans Coll 

2 B 
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28852. Small lateral tooth, probably of this species ; Lower Eocene, 

Cuise-la-Motte, Oise, Erance. Purchased, 1854. 

40238. Twelve teeth, mostly imperfect; Bracklesham Beds, Brackles- 

liam Bay, Sussex. Edwards Cod. 

40237. Twenty teeth, two extremely slender and suggestive of the 

most anterior pair of the lower jaw ; Barton Olay, Barton 

Cliff, Hampshire. Edwards Coll. 

P. 55 a. Tooth ; Barton Cliff. 
Presented by Sir Richard Owen, K.C.B., 1880. 

P. 5776. Slender tooth ; Upper Eocene, Brockenhurst, Hampshire. 
Purchased. 

40240. Three teeth ; Upper Eocene, Headon Hill, Isle of Wight. 
Ediuards Coll. 

32564. Six abraded teeth; Upper Eocene, Villeneuve d’Asiques, 

Gard, Erance. Purchased, 1857. 
p -? - , _ f /-• rU ^ 

P. 281. Seven teeth : llupelian Beds, Boom, near Antwerp. 
Presented by Prof. L. G. de Koninck, 1853. 

u-P. 1248. Ten teeth ; Boom. Eger ton Coll. 

P. 2375, P. 2378. Sixteen teeth; Boom. Enniskillen Coll. 

P. 4365 a. Four teeth ; Boom. Enniskillen Coll. 

P.5777. Three teeth; Rupelian, Rupelmonde, Belgium. Purchased. 

P. 1235. Abraded dental crown; Rupelian, Klein Spauwen, Belgium, 
Egerton Coll. 

P. 1232. Twelve more or less abraded teeth; Miocene, Soleure, 

Switzerland. Egerton Coll. 

P.2379, P. 2379 a. Five typical teeth; also six lateral teeth 

labelled “Lanina denticidata" by Agassiz; Soleure. 
Enniskillen Coll. 

P. 5778. Tooth and two dental crowns; Soleure. 

P. 1233. Six teeth ; Miocene, Otmarsingen, Aargau, Switzerland. 

Egerton Coll. 

22658. Two teeth ; Miocene, Lausanne, Switzerland. 
Purchased, 1848. 
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43525. Lateral tooth ; Lausanne. 

Presented by Kenneth Murchison, Esq., 1872. 

32582. Slender anterior tooth ; Swiss Molasse. Purchased, 1857. 

P. 5779. Pour teeth; Miocene, Weinheim, Hessen-Darmstadt. 

Edwards Coll. 

47347. Eight teeth ; Miocene, Flonheim, Hessen-Darmstadt. 

Brown Coll. Presented by Sir Bichard 

Owen, K.C.B., 1859. 

P. 1234. Six teeth; Flonheim. Egerton Coll. 

29888. Two teeth ; Miocene, Baltringen, Wiirtemberg. 

Purchased, 1855. 

35768-9. Two teeth ; Miocene, Ermingen, Wiirtemberg. 
Purchased, 1860, 

24595. Tooth, said to have been obtained from the Miocene of 

Malta. Purchased, 1850. 

P. 1243 a. Two teeth ; Miocene, Neudorfl, Vienna. Egerton Coll. 

P. 5780. Five teeth ; Neudorfl. Purchased. 

28362. Six teeth, mostly large and robust, much resembling 0. 

crassidens; Miocene, Touraine, France. Purchased, 1853. 

32735. Tooth; Miocene, Xabregas, Lisbon. 
Presented by J. S. Valentine, Esq., 1857. 

P. 5781. Six teeth, probably of this species; Eocene, South Caro¬ 

lina, IT.S.A. Purchased. 

Most of the following abraded teeth, from the Eocene of Alabama, 

may also pertain to the present species; but the determination is 

very doubtful:— 

35611 a. Eight specimens. 

P. 1247. Ten specimens. 

P. 5782. Three specimens. 

* u 

Egerton Coll. 
(/T 

Enniskillen Coll. 

2 b 2 
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*S. 

Odontaspis complanata (Egerton). 

1845. Lanina, complanata, SirP. Egerton, Quart. Journ.Geol. Soc. vol. 1. 

p. 170, woodcut. 
1845. Lanina sigmoides, Sir P. Egerton, ibid. p. 170, woodcut. 

Type. Detached tooth ; British Museum. 
A species of moderate size, the crowns of the teeth much, com¬ 

pressed, and none exhibiting a pronounced sigmoidal curvature ; 

outer coronal face considerably flattened, inner face smooth, and the 

edges extremely sharp ; a single pair of small lateral denticles. 

Form. Sf Loc. Upper Cretaceous: Madras, India. AY ait aid Beds: 

New Zealand. 

P. 595. Two lateral teethj-ono being the type spmrn^/; Pondicherry, 

Madras. Egerton Coll 

P. 5155. Anterior tooth, and fragment of crown,)of the form named 

L. sigmoides ; Pondicherry. Egerton Coll 

P. 291. Similar dental crown; AVaitaki Series, Takiroa, AA'aitaki, 

New Zealand. 
Transferred from Mas. Practical Geology, 1880. 

Odontaspis incurva (Davis). 

1888. Lanina incurva, J. W. Davis, Trans. Roy. Dublin Soc. [2] vol. iv. 

p. 17, pi. iii. figs. 2-5. 

Type. Detached teeth; Museums of Canterbury and Otago, New 

Zealand. 
Teeth robust, the crown of those placed anteriorly sometimes 

attaining a height of 0‘035, with a more or less marked sigmoidal 

curvature. Outer coronal face prominently convex; inner face 

smooth : cutting-edges obtuse, almost or quite disappearing near the 

base ; a single pair of lateral denticles, very minute. 

Form. Sf Loc. Oamaru and AVaipara Systems, and the AYaireka 

Series: New Zealand. 

P.271. Pour dental crowns; Otatara series, three miles IN’, of 

Kakannui. Transferred from Mus. Practiced Geology, 1880. 

P. 2307 a. Large dental crown, with base of minute lateral denticle; 

Oamaru System, Tokomariri. By exchange, 1876. 

P. 2303 a. Abraded dental crown; Otatara series, Trelissic, Can¬ 

terbury. By exchange, 1876 
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P. 2303 b. Three comparatively slender small dental crowns; Ota- 

tara series, Trelissic. By exchange, 1876. 

P. 2307 b. Robust tooth, probably of this species, with the outer 

face remarkably flat, one edge sharp and the other rounded ; 

Oamaru System, Tokomariri. By exchange, 1876. 

Odontaspis vorax, Le Hon. 0- 

1871. Lamna (Odontaspis) vorax, H. Le Hon, Prelim. Mem. Poiss. 
Tert. Belg. pp. 5, 10. 

Type. Detached tooth ; Brussels Museum. 

Teeth slender, those anteriorly placed being much curved and 

attaining a total height of about 0‘025 ; branches of the root short. 

Outer coronal face prominently convex,; inner face smooth; lateral 

denticles long, slender, and pointed, in two or more pairs, the inner 

pair being always much the largest. 

Form. § Loc. Miocene and Pliocene : Belgium. Pliocene : Tuscany. 

47025. Two anterior teeth, only differing from that outlined by Le 

Hon by the relatively greater length and slenderness of 

the crown; Lucardo, Tuscany. Purchased, 1875. 

Odontaspis^^v crassidens, Agassiz. /r 

1843. Lamna crassidens, L. Agassiz, Poiss. Foss. vol. iii. p. 292, pi. xxxv. 
figs. 8-21. £-//, /3 

1849. Lamna crassidens, R. W. Gibbes, Journ. Acad. Nat. Sci. Philad.N 
[2] vol. i. p. 197, pi. xxvi. figs. 116-118. 

1857. Lamna crassidens, G. G. Gemmellaro, Atti Accad. Gioenia Sci. 
Hat. [2] vol. xiii. p. 318, pi. vi. a. figs. 15, 16. 

1879. Lamna crassidens, J. Probst, Wiirtt. Jahresh. vol. xxxv. p. 153, 
pi. ii. figs. 64-68. 

Type. Detached teeth. 
Teeth robust, attaining a maximum total height of about 0-04 ; 

apex of crown only slightly bent inwards, except in the most ante¬ 

rior pair; outer coronal face gently convex; inner coronal face 

strongly convex, flattened in the middle, smooth. Branches of the 

root of moderate length, compressed ; considerably divergent in the 

most anterior teeth. 
As remarked by Agassiz, the detached crowns of the teeth of this 

species can scarcely be distinguished from those of Oxyrhina desorii. 

Form. 6)' Loc. Eocene: Baden, Sicily, and South Carolina, U.S.A. 

Miocene : Wiirtemberg. 

/p4~, > z.y&). 
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35537. Thirteen teeth ; Upper Eocene, Moeskirch, Baden. 
Purchased, 1859. 

The following species have also been founded upon detached 

teeth, but there are no examples in the Collection :— 

1 Oclontaspis acutissima, L. Agassiz, Poiss. Eoss. vol. iii. (1843), 7 ^ ^ ^ 
p. 294, pi. xxxvii. a. figs. 33, 34 ; E. Bassani, Atti Soc. 

re,. 

Yeneto-Trent. Sci. Nat. vol. vi. (1879), p. 56.—Miocene; F4i \, ' / 7 i - ft * J*W. 
Switzerland and AY. Erance. £ /A*Ly y 

Oclontaspis acuta, J. W. Davis, Trans. Boy. Dublin Soc. [2] vol. iv. 
(1888), p. 22, pi. v. figs. 1, 2.—Oamaru System ; New 
Zealand. 

Odontaspis ctdunca: Lemma adunca, 0. G. Costa, Paleont. Begno 
Napoli, pt. ii. (1854-56), p. 72.—Miocene ; Naples. 

Odontaspis angustus, C. G. Giebel, Fauna d. Yorw., Eische (1847), 

p. 363,-Upger Jocene L 8^#^ x«f 
^Odontaspis attenuat'd: Lanina attenuata, J. AY. D d/vis, tom. cit. fcgoip.p- 

o'T* /rtn/ ^ys 

]«Uxl*.<rz<r^U, v r. —, ^ ——j--, - _ fih7''~'jwm 
hip-iLL, (?) Odontaspis carinatci : Lemma carincita, J. AY. Davis, tom. cit. 

p. 21, pi. iii. fig. 13.—AYaipara Series ; NewZealand.f 

0**. J 

Odontaspis duplex, L. Agassiz, Poiss. Foss. vol. iii. (1843k p. 297, n / ■ 
pi. xxxvii. a. fig. 1.—Form. & loc. unknown, 

Oclontaspis eociqua, J. AY. Davis, tom. cit. p. 23, pi. v. figs. 3-5.—^g^jrJLJk*, 

Oamaru System ; New Zealand.z'*/iNf^ 
pis gustroviensis, T. C. AYinkler, Archiv A^ereins Er. d. Oclontasj. 
Naturgesch. Mecklenburg, vol. xxix. (1875), p. 98, pi. ii 
figs. 1, 2.—Miocene ; Sternberg. 

Odontaspis lineata, J. Probst, AViirtt. Jahresh. vol. xxxv. (1879), 
p. 147, pi. ii. figs. 40-46.—Molasse ; Baltringen, AFiirtem- 

^ ^ c. ha g- 
Oty.. y Ao 

berg. 

Odontaspis lupus, H. Le Hon, Prelim. Mem. Poiss. Tert. Belg. 
1871, p. 5, woodc.—Pliocene; Belgium. Yeg A. 

Oclontaspis mirabilis, C. G. Giebel, tom. cit. p. 363.—Upper 
Eocene; Siildorf, near Magdeburg. 

Odontaspis molcissica, J. Probst, tom. cit. p. 150, pi. ii. figs. 47-52. 
—Molasse ; Baltringen. r y etr£. nrd., 

Odontaspis pygmcca : Lemma ? (Odontaspis) pygmcea, G. von ^ 
Miinster, Beitr. Petrefakt. vii. (1846), p. 23.—Miocene ; ^ //, /; 
Auenna. /7Y<vt/~: 

(?) Oclontaspis regularis, C. G. Giebel, tom. eft. p. 362.—Cretaceous : 
Quedlinburg. 

-> Odontaspis reticulata, J. Probst, fom. eft. p. 145, pi. ii. figs. 26-32. 
-Molasse; Baltringen. A* c-Z. ^ rfgpct* 

acc /"e. 1/^ < 
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LAMNIDiE. 

Odontaspis rigida: Lcnnnci rigida, J. Probst, ton?. cit. p. 152, 

pi. ii. figs. 53-58.—Molasse; Baltringen. 

Odontcispis van-den-broeclci, T. C. Winkler, Archiv. Mus. Teyler 

,y\ vol. v. (1880), p. 77, woodcut fig. 3i—Upper .Eocene ; 
^ ; Timhnnrcr "Rolcrinm Limbourg, Belgium. • ^ Jill 

,.117'/^ Odontaspis vertically, L. Agassiz, Poiss. Poss. vol. iii. (1843), 

p. 294, pi. xxxvii. «. figs. 31, 32 ; E. W. Gibbes, Journ. 

/fl^rr Acad. Nat. Sci. Philad. [2] vol. i. (1849), p. 198, pi. xxvi. 

124-i27; W. Dames, Sitzungsb. k. preuss. Akad. 

Wiss. Berlin, 1883, pt.i. p. 145, pi. iii. figs. 8-10. Otodus 

minuiissimus, T. C. Winkler, Archiv. Mus. Teyler, vol. iii. 

(1874), p. 297, pi. vii. fig. 2, and ibid. vol. iv. (1876), 

p. 23; Archiv Yereins Pr. d. Naturgesch. Mecklenburg, 

, vol. xxix. (1875), p. 110. Otodus parvus, T. C/Winkier, 

Joe. cit. vol. iv. (1876), p. 7, pi. i. figs. 5, 6. Odontaspis 

/A *■ 'd A-Zisz- mourloni, T. C. Winkler, Joe. cit. vol. v. (1880), p. 77, 

/??' w., . woodc. figs. 1, 2. Odontaspis minuiissimus, P. Noetling, 

C,^Sitzungsb. naturf. Preunde Berlin, 1886, p. 16.—Eocene; 

^Belgium and South Carolina. Miocene; Mecklenburg. 

Lower Tertiary: Egypt. (?) London Clay; Sheppey, 

P/c<2^r. 

J.ScX. 

YAfiir&lAJfX- 
3 '7,/S-1'- 
k'fy. 

A 

^4, *Ai. €^2*. r 

"T" — . -J ' ~ J X ' \ /- •> > ± j- . 

, , ^ England. [Synonymy according to AY. Dames, /oc. ah] 

fife-,pur*‘;rx 
The following is probably a posterior tooth of Odontaspis :— 

Oxgtes obligua, C. G. Giebel, Pauna d. Yorwelt, Pische (1847), 

p. 364.—Upper Eocene; Siildorf, Magdeburg. 

Genus ALOPECIAS, Muller & Henle. 

[Syst. Besphfeib. Plagiostom. 1841, p. 74.] 

Second dorsal fin and the anal very small. Caudal fin extremely 

elongated, with a pit at its root; no keel on the side of the tail. 

Teeth equal in both jaws, of moderate size, compressed, triangular 

and not serrated. 
The teeth of this genus are not readily distinguishable from those 

of Oxgrhina ; the following species, however, are recognized, though 

the first two are very doubtful: — 

Alopecias acuarius, J. Probst, Wiirtt. Jahresh. vol. xxxv. (1879), 

p. 140, pi. ii. figs. 76, 77.—Molasse; Baltringen, Wiir- 

temberg. -=- A?- e*szC&390 
S~0 //. V* 

(?) Alopecias gigas, J. Probst (in part), tom. cit. p. 141, pi. ii. figs. 

69-71 (non figs. 72-75).—Molasse ; Baltringen, [See also 

Oxyrhina desorii, synonymy, p. 383.] 0^2^ 1 ^ 
//- TU+—f 
(f 27^^77. 
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Alopecias hassei, F. Noetling, Abh. Geol. Specialk. Preussen u. 

Thiiring. Staaten, vol. vi. pt. 3 (1885), p. 75, pi. v. 

figs. 4 a-/.— Upper Eocene (Zone Ax); Samland, Prussia. 

Vertebrae from the Rupelian of Boom, near Antwerp, and 

Briisterort, N. Germany, have also been assigned to this genus by 

C. Hasse, Natiirl. Syst. Elasmobr., Besond. Theil (1882), p. 223, 

pi. xxix. figs. 22, 23. They are further remarked upon by 

F. Noetling, tom. cit. p. 78, pi. x. fig. 3. 

lAv^ 

J 

I 

L{X*f ivUlf * ’• 

Genus OXYRHINA, Agassiz. - .,, : A 

j , [Poiss. Foss. vol. iii. 1838, p. 86.] 

Second dorsal fin and the anal very small. A pit at the root of 

the caudal fin, which has the lower lobe much developed; side of 

the tail with a keel. Teeth large, anteriorly lanceolate, postero- 

laterally triangular and much compressed, without lateral denticles. 

Although only differing from Lamna in the prevailing absence of 

lateral denticles in the teeth, it is convenient, from a paleontological 

point of view, to retain Oxyrhina as a distinct genus; more especially 

as several forms of these teeth bear specific names identical with those 

applied to other teeth referable to Lamna proper. - ^ - 
f fJtr# . 

/''L % . f/$ Oxyrhina mantelli, Agassiz. * ^ 

1822. Squalus zygcena ?, G. A. Man tell, Foss. S. Downs, p. 227, pi. xxxii. 
figs. 4, 7, 8, 10, 11,26, 28. 

1839. Oxyrhina, H. B. Geinitz (ex Agassiz), Charact. Schicht. u. Petre- 

fiikt. sachs.-bohm. Kreidegeb. p. 12, pi. i. fig. 4 (in part). 

1843. Oxyrhina mantelli, L. Agassiz, Poiss. Foss. vol. iii. p. 280, 
pi. xxxiii. figs. 1-5, 7-9 (non fig. 6). 

1843. Lamna acuminata, L. Agassiz, tom. cit. p. 292, pi. xxxvii. a. 
fig. 54 (F non figs. 55-57). 

1845. Oxyrhina mantelli, A. E. Reuss, Verstein. bdlim. Kreideform. pt. i. 
p. 5, pi. iii. figs. 1, 3, 5, 6 (P figs. 2, 4). 

(?) 1849. Oxyrhina mantelli, R. W. Gibbes, Journ. Acad. Nat. Sci. 
Philad. [2] vol. i. p. 202, pi. xxvii. fig. 158. 

1850. Oxyrhina mantelli, F. Dixon, Foss. Sussex, pi. xxx. fig. 24. 

18g0. Lamna acuminata, F. Dixon, op. cit. pi. xxx. fig. 19. 

1852. Oxyrhina mantelli, P. Gervais, Zool. et Pal. Fran^ pi. lxxvi. 
figs. 3, 20. 

(?) 1852. Oxyrhina, R. Kner, Denkschr. k. Akad. Wiss. Wien, vol. iii. 
pi. xv. fig. 3. 

1856. Oxyrhina mantelli, C. E. Fischer, Allg. deutsch. naturh. Zeit. 
Dresden, n. s. vol. ii. p. 141, pi. ii. fig. 43. 
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1867. Oxyrhina mantelli (.snbinflata), H. E. Sauvage, Cat. Poiss. Form. 

Second. Boulonnais, (Mem. Soc. Acad. Boulogne, vol. ii.) p. 71, 

pi. iii. fig. 16. 
1870. Oxy rhino mantelli, F. Roemer, Geol. Oberscfilesien, p. 323, 

pi. xxxvi. figs. 3-5. 
1872. Oxyrhina mantelli, H. E. Sauvage, Bibl. Ecole Hautes Etudes, 

vol. v. no. 9, p. 21, figs. 33-35. 
1872. Otoclu-s oxyrhinoides, II. E. Sauvage, loc. cit. p. 24, figs. 39-41, 

54-56 1. 
1873. Oxyrhina extenta, J. Leidy, Ext. Vert. Fauna W. Territ. (Rep. 

U.S. Geol. Surv. Territ. vol. i. pt. i.), p. 302, pi. xviii. figs. 21-25. 

1874. Oxyrhina mantelli, St. Zarecznego, Sprawozd. Komisyi Fizyjo- 

graf. Galicyi, vol. viii. p. (126). 
1875. Oxyrhina mantelli, H. B. Geinitz, Palaeontogr. vol. xx. pt. ii. 

p. 207, pi. xxxviii. figs. 1-21. 
1878. Oxyrhina mantelli, St. Zarecznego, loc. cit. vol. xii. p. (203). 

1878. Oxyrhina mantelli, A. Fritsch, Rept. u. Fische bolim. Kreideform. 

p. 7, woodc. fig. 12. 
1888. Oxyrhina mantelli, A. S. Woodward, Proc. Geol. Assoc, vol. x. 

p. 291. 

Type. Detached teeth ; British Museum and Strassburg Museum. 

Teeth moderately robust; outer coronal face always nearly flat, 

often with large vertical wrinkles; inner coronal face gently 

rounded; root short, the branches very divergent, thick, expanded, 

and abbreviated. Anterior teeth large, triangular, and com¬ 

paratively broad, the crown only gently curved outwards at the 

apex; lateral teeth having the root much wider than the main 

portion of the crown, which thus exhibits a sudden basal expansion 

behind, and often also in front. e 

Form. 6f Loc. Cenomanian and Turonian: S.E. England, 

France, Germany, Bohemia, Galicia, and Russia. Senonian : S.E/’* 

^g^MEngland and A. Franca Cretaceous : Alabama,.Kansas, and Mis- _ 

/sissippi, TJ.S.A.2 

4498, 4520, 4521, 4549, 4550. Five of the type specimens, figured 

by Agassiz, tom. cit. pi. xxxiii. figs. 2, 4, 7-9 ; Chalk, 

Lewes. Mantell Coll. 

Tf '-z-'i (JO-va. - 

Ay r 4JU- £S7 • w y 

4524, 4527, 4539, 4549. Four imperfect teeth,t figured by Mantell, 

op. cit. figs. 8, 11, 26, 28 ; Chalk, Sussex. Mantell Coll. 

1 To this “ species ” also H. E. Sauvage (Bull. Soc. Geol. France, [2] vol. viii. 

1880, p. 456) refers Lamna petrocoriensis, H. Coquand (Descript. Geol. etc. 

Depart. Charente, vol. ii. 1860, p. 157). 

2 This species is also recorded from the White Chalk of Manganiscklak, 

Caspian Sea (E. von Eichwald, Geogn.-palseont. Beinerk. Halbinsel Mangan- 

ischlak, 1871, p. 65). 
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4490, 4494, 4496, 4499-4517, 4519, 4520, 4323, 4525, 4526, 
4528-4534, 4537, 4541-4548, 4551, 4556-4559. One 
tooth and forty-six dental crowns; Chalk, Sussex. 

Mantell Coll. 

25759, 25787—89, 25799, 25946 a. One complete, and twelve more 

or less imperfect teeth, the first figured by Dixon, op. 

cit.; Chalk, Sussex. Dixon Coll. 

25799, 25767. Three teeth figured by Dixon (op. cit. pi. xxx. figs.,2j6, 

19, pi. xxxi. fig. 18) under the name of Lamna acuminata, 

the figure of the second also given by Agassiz {tom. cit. 

pi. xxxvii. a. fig. 54); Chalk, Sussex. Dixon Coll. 

25923 a. Four imperfect associated teeth ; Chalk, Sussex. 

Dixon Coll. 

41344. Five imperfect large teeth ; Chalk, Sussex. 

Purchased, 1869. 

43129. Small lateral tooth; Chalk, Sussex. Wetherell Coll. 

49958. Large lateral tooth ; Chalk, Lewes. Capron Coll. 

P.1263-4. Three anterior associated teeth, one showing a faint 

indication of a denticle: also three detached teeth: 

Chalk, Sussex. Ecjerton Coll. 

P. 1265. Five small dental crowns, probably of this species ; Chalk, 

Sussex. Egerton Coll. 

P. 5403. Broad tooth, with indications of lateral denticles ; Chalk, 

Sussex. Presented by P. E. Coombe, Esq., 1888. 

32346-7, 39434. Group of about fifty-seven naturally associated 

teeth, with remains of vertebras ; Chalk, Grays, Essex. 

Thirteen of the teeth are shown, of the natural size, in 

PI. XVII. figs. 9-21. 

Purchased, 1857, and Bowerbank Coll. 

20289. Small tooth ; Chalk, Greenhithe, Kent. Purchased, 1846. 

23158 a. Two imperfect teeth; Chalk, Kent. Purchased, 1849. 

39056. Lateral tooth ; Chalk, Kent. Bowerbank Coll. 

40546. Tooth; Chalk, Kent. Purchased, 1867. 

43095. Lateral tooth; Chalk, Gravesend, Kent. Wetherell Coll. 

44585. Two small lateral teeth; Gravesend. Purchased, 1873. 

44840. Two teeth ; English Chalk. 

Presented by Benjamin Bright, Esq., 1873. 
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46984. Imperfect tooth ; Lower Chalk, Burham, Kent. 

Purchased, 1876. 

P. 328. Anterior tooth and lateral tooth ; Chalk, Charing, Kent. 

Purchased, 1881. 

\/P. 400. P. 403. Seven teeth ; Chalk, probably Kent. 

Presented by the Earl of Dude, 1881. 

\yV. 1264. Seven small dental crowns; Chalk, Kent. Egerton Coll. 

47237. Dental crown associated with four vertebrae, labelled Otodns? 

by Prof. Dr. Carl Hasse; Lower Chalk, Dover. 

Gardner Coll. 

19831. Tooth associated with large group of vertebrae ; Grey Chalk, 

Dover. Purchased, 1846. 

1/47253 a, 47255. Two teeth ; Grey Chalk, Dover. Gardner Coll. 

x 35160 a. Lateral tooth ; Cambridge Greensand, Cambridge. 

Purchased, 1859. 

P. 1239. Small anterior dental crown; Planerkalk, Quedlinburg, 

Prussia. Egerton Coll. 

P. 2371. Live imperfect small teeth; Planerkalk, Strehlen, near 

Dresden. Enniskillen Coll. 

28542. One small tooth, and three imperfect large teeth; Planer¬ 

kalk, Teplitz, Bohemia. Purchased, 1853. 

P. 357. Large anterior tooth ; Teplitz. Purchased, 1881. 

P. 269. Two anterior teeth; Greensand, Begensburg, Bavaria. 

Purchased, 1880. 

40502. Small anterior tooth, doubtfully of this species ; Greensand, 

Charmouth, Dorset. Purchased, 1867. 

Tooth with partially separated lateral denticles, and one 

dental crown ; Upper Greensand, KUmei^^-Somersnt. iCilmirKj dn/ 

Purchased, 1857. 

P. 365. Broad dental crown, doubtfully of this species ; Chloritic 

Marl, Ventnor, Isle of Wight. Purchased, 1880. 

The following specimens indicate an unknown species, probably 
closely allied to O. mantelli:— 

P. 2304. Three teeth, noticed by the present writer in the Geol. Mag. 

[3] vol. iii. (1886), p. 216; “Lower Greensand,” Amuri 

Bluff, New Zealand. By exchange, 1876. 
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Oxyrhina subbasalis (Kiprijanoff). 

1854. Otodus sulbascilis, V. Kiprijanoff, Bull. Soc. Imp. Kat. Moscou, 
pt. ii. p. 390, pi. iii. figs. 11-21. 

Type. Detached teeth. 

Teeth of moderate size, the largest attaining a total height of 

about 0*034, with a slender elevated crown ; coronal faces smooth, 

rarely with a few vertical wrinkles anteriorly; root short, the 

branches very divergent. Anterior teeth narrow, cuspidate; pos- 

tero-lateral teeth much compressed, though comparatively narrow, 

and often with a faint trace of the separation of a pair of lateral 

denticles. 

Form, Sf Log. Cenomanian : Governments of Kursk and Saratov, 

Russia. 

P.5783. Six teeth; Saratov. History unknown. 

Oxyrhina angustidens, Reuss. 

1845. Oxyrhina angustidens, A. E, Reuss, Verstein. bohrn. Kreideform. 
pt. i. p. 6, pi. iii. figs. 7-13. 

1845. Oxyrhina acuminata, A. E. Reuss, op. cit. pt. i. p. 7, pi. iii. 
figs. 17-19, pi. vii. fig. 20. 

1845. Oxyrhina heteromorpha, A. E. Reuss, op. cit. pt. i. p. 7, pi. iii. 
figs. 14-16. 

1846. Scoliodon priscus, A. E. Reuss, op. cit. pt. ii. p. 100, pi. xxiv. 
figs. 23, 24, pi. xlii. figs. 10-12. 

1856. Oxyrhina angustidens, C. E. Fischer, Allg. deutsehe Naturh. 
Zeit, n. s. vol. ii. p. 141, pi. ii. figs. 44, 45. 

1856. Oxyrhina heteromorpha, O. E. Fischer, tom. cit. p. 142, pi. ii. 
figs. 46-49. 

1875. Oxyrhina angustidens, H. B. Geinitz, Pakeontogr. vol. xx. pt. i. 
p. 293, pi. lxv. figs. 1-3; pt. ii. p. 207, pi. xxxviii. figs. 22-28. 

1878. Oxyrhina angustidens, A. Fritsch, Rept. u. Fische hohm. Kreide¬ 
form. p. 8, woodc. fig. 13. 

Type. Detached teeth. 

A very small species, the teeth with narrow crowns, not attaining 

a greater height than 0*012, and the branches of the root elongated 

in those near the symphysis. 

Form. Sf Log. Cenomanian and Turonian: Saxony and Bohemia. 

Turonian and Senonian : S. England. 
? •» CpU/>S<jrutt-tfa. 

28542 a. Four imperfect teeth ; Planerkalk, Teplitz, Bohemia. 
Purchased, 1853. 
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■y'P. 1275, P. 2362. Two dental crowns; Turonian, Bohemia. 

Egerton and Enniskillen Colls. 

28374. Five imperfect dental crowns; (?) Turonian, Vienenburg, 

Prussia. Purchased, 1853. 

P. 304. Three teeth; Pliinerkalk, Plauen, near Dresden. 

Transferred from Mas. Practiced Geology, 1880. 

30541 a. Perfect tooth ; Upper Greensand, AVarminster. 
Purchased, 1856. 

49955. Two teeth ; Lower Chalk, near Guildford. Capron Coll. 

P. 5784. Tooth ; Grey Chalk, Dover, Kent. Daniels Coll. 

P. 5785. Three teeth; Chalk, Kent. Daniels Coll. 

> 41707b. Tooth; Chalk, Hailing, Kent. Toulmin Smith Coll. 

P. 2380 a. Tooth ; Chalk, Kent. Enniskillen Coll. 

P. 2381. Tooth ; Cherry Hinton, Cambridgeshire. Enniskillen Coll. 

4561, 4562, 4566, 4568, 4570. Five teeth; Chalk, Sussex. 
Mantell Coll. 

49948. Two associated teeth; Chalk, Glynde, near Lewes. 

E) . y jo , Capron Coll. 

/XKcx s 

Oxyrhina macrorhiza, Pictet & Campiche. 

1858. Oxyrhina macrorhiza, Pictet & Campiche, Foss. Terr. Cret. 
St. Croix, p. 83, pi. x. figs. 6-18. 

1882. Oxyrhina macrorhiza, E. Arnaud, Bull. Soc. G£ol. France, [3] 
vol. x. p. 133. 

Type. Detached teeth. 

Teeth of moderate size, very robust and narrow ; crown in the 

anterior teeth relatively small; the root greatly developed and pro¬ 

duced inwards, and its branches diverging at a very acute angle. 

Form. $ Loc. Albian : Switzerland, France, and England. 

P. 10. Two teeth; Gault, Folkestone, Kent. Gardner Coll. 

35128. Seven teeth; Cambridge Greensand, Cambridge. 
^pfr/tfg&'fr/, v.frf. . Purchased, 1859. 

36326. Seven teeth; Cambridge Greensand, Cambridge. 

Purchased, 1862. 
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Oxyrhina crassidens, Dixon. 

1843. Oxyrhina mantelli, L. Agassiz (errore), Poiss. Foss. vol. iii. 
pi. xxxiii. fig. 6. 

1850. Oxyrhina crassidens, F. Dixon, Foss. Sussex, p. 367, pi. xxxi. 
fig. 13. 

Type. Detached tooth ; British Museum. 

Teeth extremely robust and of very large size, sometimes attaining 

a total height of 0'06. Main portion of the crown narrow with 

respect to the root, the coronal edges rapidly diverging outwards at 

the base and usually coarsely crimped ; outer coronal face irregularly 

convex, with few vertical wrinkles; inner face extremely convex 

and smooth, or with minute basal wrinkles. 

Form. Sf Loc. Senonian : Sussex. 

25823. Type specimen ; Houghton. Dixon Coll. 

25786. Two nearly complete anterior teeth and four dental crowns. 

Dixon Coll. 

25787. Very small dental crown. Dixon Coll. 

4577. Dental crown, figured by Agassiz, loc. cit.; Lewes. 

Mantell Coll. 

4G951. Dental crown ; Lewes. Capron Coll. 

49951 a. Base of tooth ; Arundel. Capron Coll. 

Oxyrhina triangularis, Egerton. 

1845. Oxyrhina triangularis, Sir P. Egerton, Quart. Journ. Geol. Soc. 
vol. i. p. 169, woodcut. 

Type. Imperfect teeth ; British Museum. 

A very small species, founded upon the much compressed broad 

teeth mentioned below, Cui*^*^!** Cl<uik 
Form. Sf Loc. Upper Cretaceous : Pondicherry, Madras, India. 

P. 594. Two dental crowns, -one figured cUr Egerton Coll. 

Oxyrhina desorii, Agassiz; 

1843. Oxyrhina desorii, L. Agassiz, Poiss. Foss. vol. iii. p. 282, 
pi. xxxvii. figs. 8-13. 

1843. Oxyrhina leptodon, L. Agassiz, tom. cit. p. 282, pi. xxxvii. figs. 3-5 
(P pi. xxxiv. figs. 1, 2). 

1847. Oxyrhina desorii, R. W. Gibbes, Proc. Acad. Nat. Sci. Pliilad. 
p. 267. 

1849. Oxyrhina desorii, E. Sismonda, Mem. R. Accad. Sci. Torino, [2] 
vol. x. p. 44, pi. ii. figs. 7-16. 
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1849. uxyrhina desorii, R. W. Gibbes, Journ. Acad. Nat. Sci. Philad. 
[2] vol. i. p. 203, pi. xxvii. figs. 169-171. 

1849. Oxyrhina icilsoni, E. W. Gibbes, ibid. p. 203, pi. xxvii. figs. 172, 
173. 

1852. Oxyrhina desorii, P. Gervais, Zool. et Pal. FranQ. pi. lxxv. fig. 2. 
1854-56. Oxyrhina icilsonii, 0. G. Costa, Paleont. Eegno Napoli, pt. ii. 

pi. vii. fig. 12. 
1854-56. Oxyrhina desorii, 0. G. Costa, op. cit. pt. ii. pi. vii. fig. 13. 
(P) 1857. Oxyrhina desorii, G. G. Gemmellaro, Atti Accad. Gioenia Sci. 

Nat. [2] yoI. xiii. p. 315, pi. Yi. a. figs. 12, 13. 
1857. Lamna lyellii, G. G. Gemmellaro, tom. cit. p. 319, pi. yi. a. fig. 17. 
1857. Lamna inccquilateralis, G. G. Gemmellaro, tom. cit. p. 319, pi. Yi. a. 

fig- 22. 
1861. Oxyrhina incerta, G. Michelotti, Miocene Inf. Italie Septentr. 

(Mem. Soc. Holland. Sci., Haarlem), p. 144, pi. xiY. figs. 10-12. 
1861. Oxyrhina desorii, G. Michelotti, op. cit. p. 145, pi. xiv. figs. 13-15. 
1863. Oxyrhina desori, K. E. Schafhautl, Siid-Bay. Letli. Geogn. p. 242, 

pi. lxii. fig. 7. 
1871. Oxyrhina gracilis, H. Le Hon,* Prelim. Mem. Poiss. Tert. Belg. 

p. 11 (woodcut). 
1876. Oxyrhina desorii, R. Hawley, NuoyI Studi Pesci etc. Colline 

Toscane, p. 29. 
1876. Lamna lyellii, R. Lawley, op. cit. p. 32. 
1877. Oxyrhina desorii, A. Locard, Faune Terr. Tert. Moy. Corse, p. 4. 
1877. Oxyrhina desorii, K. Miller, Has Molassemeer Bodenseegeg. 

p. 66, pi. iii. fig. 74. 
1879. Oxyrhina desorii, J. Probst, AYiirtt. Jabresh. yoI. xxxy. p. 131, 

pi. ii. figs. 7-13. 
1879. Alopecias gigas, J. Probst, ibid. p. 141, pi. ii. figs. 72—75 (mr*- 

figs. 69-71). 
1881. Oxyrhina desorii, R. Hawley, Studi Comp. Pesci foss. coi yIy. 

generi Carcharodon, Oxyrhina, e Galeocerdo, p. 77, pis. 2, 3 (Oxy¬ 

rhina). 
1885. Oxyrhina xiphodon, F. Noetling, Abb. Geol. Specialk. Preussen u. 

Tbiiring. Staaten, yoI. Yi. pt. 3, p. 50, pi. iii. 

Cm 

- C- tra * fate's 

acr. 

Type. Detached teetb. 

Anterior teetb narrow, much eleYated, and robust; crown much 
curved inwards, the outer coronal face nearly flat, the inner Yery 
conYex ; root with two elongated branches, diverging at an acute 
angle. Lateral teetb more compressed, with a shorter root haYing 
more diYergent branches : crown narrow, the cutting-edges in most 
cases gradually diYerging to the extremities of the base, and the 
apex rarely reflexed. 

The dentition of this species only differs from that of the existing 

0. spallanzanii in the less curvature of the lateral teeth. 

Form. Sp Loc. Upper Eocene: Prussia, Italy, Alabama, and South 
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Carolina. Miocene : Prance, Belgium, Switzerland, Germany, Malta, 

35604-6, 35611-12. About thirty-five teeth; Eocene, Clarke’s Co., 

Alabama, U.S.A. Presented by Prof. J. W. Mallet, 1859. 

P. 1261, P. 1282. Sixty teeth ; Eocene, Clarke’s Co., Alabama. 

Egerton Coll. 

P. 2374. Twenty-four teeth; Eocene, Clarke’s Co., Alabama. 

Enniskillen Coll. 

P. 5786. Pour imperfect teeth; Miocene, Bordeaux. Purchased. 

P. 1260. Lateral tooth ; Bupelian Beds, Boom, near Antwerp. 

Egerton Coll. 

P. 1258. Six imperfect teeth; Molasse, Soleure, Switzerland. 

Egerton Coll. 

P. 2364. Six imperfect teeth ; Soleure. Enniskillen Coll. ■ 

P. 1271, P. 1272. Eight imperfect teeth ; Molasse, Otmarsingen, 

Aargau, Switzerland. Egerton Coll. 

P. 5787. Two teeth; Molasse, Baltringen, "Wurtemberg. 

Purchased, 1859. 
y 

P. 1259, P. 12t4 a. Twelve imperfect teeth ; Miocene, Malta. 

Egerton Coll. 

P. 4560 a. Seven teeth ; Malta. Enniskillen Coll. 

47026-7. Two anterior teeth; Pliocene,Tuscany. Purchased, 1875. 

The following teeth probably pertain to species allied to 0. 

desorii:— 

P. 5573. Complete tooth; Tertiary, Murray Elver, near Adelaide, 

South Australia. Presented by William Evans, Esq., 1887. 

P. 5299. Earrow complete tooth, possibly of the existing 0. sjyal- 

lanzanii; Formosa, China. By exchange. 

1 Teeth of this species from the Miocene of Victoria are also recorded 

by F. M‘Coy, Ann. Mag. Nat. Hist. [3] vol. xx. (1887), p. 192. 
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Oxyrhina vanieri, Rouault. 

1858. Oxyrhina vanieri, M. Rouault, Comptes Rendus, vol. xlyii. 
p. 101. 

1875. Oxyrhina vanieri, H. E. Sauvage, Bull. Soc. G6ol. France, [3] 
vol. iii. p. 633, pi. xxii. fig. 1. 

1882. Oxyrhina vanieri, H. E. Sauvage, M6m. Soc. Sci. Nat. Saone-et- 
Loire, vol. iv. p. 45. 

Type. Detached tooth. 

A species attaining a somewhat less size than 0. clesorii, and 

differing from the latter in the comparative stoutness of the teeth. 

The two forms, however, appear to be very closely related. 

Form. Loc. Miocene : N.W. France. 

Oxyrhina hastalis, Agassiz. 
^ jp I. 

P. 5788. Tooth, wanting half the root; St. Juvat, near Dinan, 

Cdtes-du-Nord. 

iT /&*+&** 
1752. Figure by A. Scilla, De Corporibus Marinis, pi. iii. fig. 2. ) 
1835. Figure by E. Hitchcock, Geol. Massachusetts, pi. xiii. fig. 37. ^ s 
1843. Oxyrhina hastalis, L. Agassiz, Poiss. Foss. vol. iii. p. 277, 

pi. xxxiv. (excl. figs. 1, 2, P14). 
1843. Oxyrhina xiphodon, L. Agassiz, tom. cit. p. 278, pi. xxxiii. 

figs. 11-17. 
1843. Oxyrhina trigonodon, L. Agassiz, tom. cit. p. 279, pi. xxxvii. 

figs. 1_7, 18 h ( /+~£ e^P. Cf/U*, . ^euc P<d CeS) . 
1843. Oxyrhina plicatilis, L. Agassiz, tom. cit. p. 279, pi. xxxvii, 

figs. 14, 15. 
1843. Oxyrhina retrojlexa, L. Agassiz, tom. cit. p. 281, pi. xxxiii. 

fig. 10. 
1843. Oxyrhina quadrans, L. Agassiz, tom. cit. p. 281, pi. xxxvii. 

figs. A, 2. ( A- 9"^• . 
1849. Oxyrhina hastalis, E. Sismonda, Mem. R. Accad. Sci. Torino, [2] 

vol. x. p. 40, pi. i. figs. 41-47. 
1849. Oxyrhina plicatilis, E. Sismonda, tom. cit. p. 42, pi. i. figs. 48-50. 
1849. Oxyrhina xiphodon, E. Sismonda, tom. cit. p. 42, pi. i. figs. 51,52. 
1849. Oxyrhina isocelica, E. Sismonda, tom. cit. p. 43, pi. ii. figs. 1-6. 
1849. Oxyrhina hastalis, R. W. Gibbes, Journ. Acad. Nat. Sci. Philad. 

[2] vol. i. p. 201, pi. xxvi. figs. 148-152. 
1849. Oxyrhina xiphodon, R. W. Gibbes, tom. cit. p. 201, pi. xxvii. 

figs. 153, 154. 
1849. Oxyrhina plicatilis, R. W. Gibbes, tom. cit. p. 202, pi. xxvii. 

figs. 155-157. 

1 Under this name teeth from the Miocene of Victoria are also recorded by 

F. M‘Coy, Ann. Mag. Nat. Hist. [3] to xx (1867) p. 192. 

2 o 
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1850. Oxyrhina leptodon, 0. G. Costa, Paleont. Regno Napoli, pt. i. 

p. 121, pi. ix. fig. 11. 

1850. Oxyrhina xiphodon, 0. G. Costa, ibid. p. 122, pi. ix. fig. 9. 

1850. Oxyrhina hastalis, 0. G. Costa, ibid. p. 128, pi. ix. figs. 10, 12. 

1852. Oxyrhina hastalis, P. Gervais, Zool. et Pal. Fran9. pi. lxxv. figs. 

V?. 
1852. Oxyrhina xiphodon, P. Gervais, op. cit. pi. lxxv. fig. 8. 

1852. Oxyrhina plicatilis, P. Gervais, op. cit. pi. lxxv. fig. 9. 

1854-56. Oxyrhina plicatilis, 0. G. Costa, Paleont. Regno Napoli, pt. ii. 

p. 78, pi. vi. fig. 5. 

(P) 1854-56. Oxyrhina desorii, 0. G. Costa, ibid. p. 79, pi. vi. fig. 7, 
pi. vii. figs. 1-3. 

1854-56. Oxyrhina hastalis, 0. G. Costa, ibid. pi. vi. figs. 6, 9, 10, 14, 
pi. vii. fig. 7. 

1854-56. Oxyrhina xiphodon and O. leptodoyi, 0. G. Costa, ibid. pi. vii. 
figs. 5, 6. 

1857. Oxyrhina hastalis, G. G. Gemmellaro, Atti Accad. Gioenia Sci. 

Nat. [2] vol. xiii. p. 312, pi. vi. a. fig. 5 a. 

1857. Oxyrhina xiphodon, G. G. Gemmellaro, tom. cit. p. 313, pi. vi. a. 
figs. 6 a-8 a. 

1857. Oxyrhina leptodon, G. G. Gemmellaro, tom. cit. p. 314, pi. vi. a. 
figs. 9 «11 a. 

1871. Oxyrhina trigonodon — O. plicatilis, H. Le Hon, Prdlim. Mem. 
Poiss. Tert. Belg. p. 6. 

1875. Oxyrhina xiphodon, H. E. Sanvage, Bull. Soc. G60I. France, [3j 
vol. iii. p. 633. 

1875. Oxyrhina hastalis, II. E. Sauvage, tom. cit. p. 633. 

1876. Oxyrhina hastalis, xiphodon, triyonodon, plicatilis, and isocelici, 

R, Lawley, Nuovi Studi Pesci etc. Colline Toscane, pp. 27, 28, 31 

(briefly noticed separately). 
1877. Oxyrhina ayassizii, R. Lawley, Atti Soc. Tosc. vol. iii. p.337. 

1877. Oxyrhina hastalis, K. Miller, Molassemeer Bodenseegeg. p. 65, 
pi. iii. fig. 73. 

1877. Oxyrhina hastalis, A. Locard, Faune Terr. Tert. Moy. Corse, p. 2. 

1879. Oxyrhina hastalis, J. Probst, Wiirtt. Jahresfi. vol. xxxv. p. 129, 
pi. ii. figs. 1-6. 

1879. Oxyrhina xiphodon, J. Probst, tom. cit. p. 132, pi. ii. figs. 14-19. 

1881. Oxyrhina ayassizii, R. Lawley, Studi Comp. Pesci foss. coi viv. 

generi Carcharodon, Oxyrhina, e Galeocerdo, p. 93, pis. v.-ix. 
{Oxyrhina). 

1882. Oxyrhina xiphodon, H. E. Sauvage, Mem. Soc. Sci. Nat. Saone- 
et-Loire, vol. iv. p. 46. 

1882. Oxyrhina hastalis, H. E. Sauvage, tom. cit. p. 47. 

(?)1888. Oxyrhina acuminata, J. W. Davis, Trans. Roy. Dublin Soc. 

[2] vol. iv. p. 29, pi. v. fig. 21. 0 1 1 ^ 
* 1 c 4,Q>S,/o,i7,/Z/ 

Type. Detached teeth; Stuttgart Museum. 

Teeth attaining a large size, broad, thin, compressed; outer 
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coronal face flat or concave, rarely with vertical wrinkles; root/1^' " /*■ '~s‘ 

short, the branches very divergent, usually blunt and abbreviated. 

Anterior teeth large, triangular and relatively broad, the crown only 

gently curved outwards at the apex ; coronal edges of the lateral 

teeth gradually curving to the extremities of the base, the apex 

often bent slightly outwards h 

Lawlej has described 150 teeth of this species, found associated 

with cartilage and vertebrae in the Pliocene of Tuscany; and the 

s} noil} my given above is based upon the information thus obtained. 

It is almost impossible to distinguish many of the postero-lateral 

teeth from those of 0. clesorii and G. spcdlanzanii. 

Form. Sf Loc. Eocene : Alabama and S. Carolina, U.S.A. Mio- ^ 

cene . Prance, Belgium, Spain, Portugal, Switzerland, 'Wiirtemberg, -' 0^7* 

Malta, Italy, Sicily, Corsica, Virginia, Maryland, S. Carolina, and ' 

* ^Victoria. Pliocene: S.E. England, Belgium, S. Prance, and Italy. J* S. ^ 

Oamaru System: New Zealand. Tertiary: Canary and Cape de^ 
Verde Isles. 

P. 1262 a. Seven small teeth; Eocene, Clarke’s Co., Alabama, ^ 

Egerton Coll. 

P. 2368. Three teeth ; Alabama. Enniskillen Coll. 

/28103. Two small dental crowns; Eocene, South Carolina, U.S.A. 

Purchased, 1852. 
P. 5739. Three dental crowns ; South Carolina. 

Presented by Miss Caroline Birley, 1888. 

P. 5914. Three imperfect teeth ; Lower Tertiary, Las Palmas, Canary 

-^s^es< Presented by Sir Charles Lyell, Bart. 

P. 5789. Iwo imperfect teeth; Lower Tertiary, San Nicatao, Cape 
de Verde Isles. 

Transferred from Mus. Practiced Geology, 1880. 

P. 1260 a. Small dental crown ; Bupelian Beds, Boom, near Ant- 

werP* Egerton Coll. 

-28369. Tooth; Miocene, (?)Dax, Bordeaux. Purchased, 1853. 

1 Some rare teeth (one from the “ Calcaire de Veteuil”), agreeing in every 

respect with this description, but characterized by the presence of a rudimentary 

lateral denticle, are named Otodus apicidatus, L. Agassiz, torn. cit. p. 275, 

pi. xxxii. figs. 32-35. A rudimentary denticle has already been noted in 

0. mantelli (p. 378, No. P. 1263), thus suggesting that Otodus apicidatus is a 
synonym of Oxyrhina hastalis. 

X.<2./ytrA.<£- c+a~j2- <^Xr<x. ' fz 2 c 2 CO. 

/?/?•£* KcET- XXXV/y X i<n n<L. (Z2 

—  --—~~ ~ ~ . -—-T 
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V 
32562. Two teeth ; Miocene, Lot-et-Garonne, France. 

Purchased, 1857. 

32737. Small tooth ; Miocene, Xahregas, Lisbon. 
Presented by J. S. Valentine, Esq., 1857. 

38645. Dental crown ; Miocene, Tejares, Malaga, Spain. 
Purchased, 1860. 

P. 1258 a. Two imperfect teeth; Molasse, Soleure, Switzerland. 

Egerton Coll. 

P. 1274 b, P. 2363. Three posterior teeth, one figured by Agassiz 

(tom. cit. pi. xxxvii. fig. 2) under the name of 0. quadrans, 

Ag.; Soleure. Egerton Sf Enniskillen Colls. 

P. 2365. Two teeth ; Molasse, Otmarsingen. Enniskillen Coll. 

P. 5790. Three teeth : Molasse, Baltringen, Wiirtemberg. 
Purchased, 1859. 

/ 

24601. Seventeen teeth, some comparatively narrow and referable 

to the anterior portion of the lower jaw; Miocene, Malta. 

Purchased, 1850. 

32582. Two teeth ; Malta. Purchased, 1857, 1870. 

50011a. Tooth; Malta. Trevelyan Bequest. 

P. 1268, P. 1270, P. 1273-4. Twenty-one teeth, some of the form 

named O. quadrans, Ag. ; Malta. Egerton Coll. 

v' 
P. 2367, P. 2369, P. 4560. Seventeen teeth; Malta. 

Enniskillen Coll. 
j 
33315. Twelve large teeth ; lied Crag, Saxmundham, Suffolk. 

Purchased, 1858. 

30895-7. Xine large teeth ; lied Crag, Woodbridge, Suffolk. 

Purchased, 1856. 

P. 1269, P. 5154. Twelve teeth; Red Crag, Suffolk. Egerton Coll. 

P. 5577. Three teeth, with perforations in the base; Red Crag, 

Suffolk. Harford Coll. 

40398. T wo small dental crowns ; Coralline Crag, Gedgrave, Suffolk. 

Daniels Coll. 

P. 266. Tooth; Coralline Crag, Orford, Suffolk. Purchased, IS80. 
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41337, 41340. Two teeth; Miocene, Maryland, U.S.A. 

Purchased, 1869. 

41911. Two teeth ; Crag, Suffolk. 

- 42853. Six teeth; Crag, Antwerp. 

Purchased, 1870. 

Van Breda Coll. 

P. 2366, P. 2391. Twelve teeth; Crag, Antwerp. Enniskillen Coll. 

P. 293. Four imperfect teeth; Pliocene, Montpellier, S. France. 

Transferred from Mus. Practical Geology, 1880. 

/47023-4. Lateral tooth, and one probably from the symphysis of 

the lower jaw of this species ; Pliocene, Tuscany. 

Purchased, 187*5. 

1083 (Sloane Cat.). Tooth; locality unknown. Sloane Coll. 

43995. Four large teeth, provisionally assigned to this species; 

Miocene, Mordialloc, Melbourne. Purchased, 1872. 

Oxyrhina crassa, Agassiz. 

1843. Oxyrhina crassa, L. Agassiz, Poiss. Foss. vol. iii. p. 283, pi. xxxvih 
fig. 16 (non pi. xxxiv. fig. 14). 

(?) 1849. Oxyrhina crassa, R. W. Gibbes, Journ. Acad. Nat. Sci. Philad. 
j_2] vol. i. p. 202, pi. xxvii. figs. 159, 160. 

1857. Oxyrhina crassa, G. G. Gemmellaro, Atti Accad. Gioenia Sci. 

Nat. [2] vol. xiii. p. 317, pi. i. a. fig. 11 a. 

1871. Oxyrhina benedeni, H. Le Hon, Prelim. Mem. Poiss. Tert. Belg. 
p. 6, woodcut. 

1876. Oxyrhina crassa, R. Lawley, Nuovi Studi Pesci etc. Colline 
Toscane, p. 30. 

1876. Oxyrhina gibbosissima, R. Lawley, op. cit. p. 31. 
1876. Oxyrhina forestii, R. Lawley, op. cit. p. 31. 

1881. Oxyrhina forestii, R. Lawley, Studi Comp. Pesci foss. coi viv 

generi Carcharodon, Oxyrhina, e Galeocerclo, p. 107, pi. iv. (Oxy¬ 
rhina), fig. 1. 

1881. Oxyrhina quadrans, R. Lawley, op. cit. p. 112, pi. iv. {Oxyrhina), 
fi°\ 2 

1881. Oxyrhina forestii, R. Lawley, op. cit. p. 121, pi. iv. {Oxyrhina), 
fig. 3. 

1881. Oxyrhina gibbosissima, R. Lawley, op. cit. p. 118, pi. iv. {Oxy- 

rhina), fig. 4. , , /'■/-/ 

Type. Detached tooth. Atfe fP^ ** 

A large species, the teeth extremely robust. . Anterior teeth 

narrow, with high crown, and deep root divided into two long 



390 SELACHII. 

branches diverging at an acute angle; lateral teeth only differing 

from those of 0. mphodon in their considerable thickness. 

Form 4■ Loc. Eocene: S. Carolina and Alabama. Eocene or Mio¬ 

cene : Valley of the Rhine. Miocene: Sicily; Pliocene : Italy and 

Belgium. 

P. 2374. Anterior tooth; Eocene, Clarke’s Co., Alabama, 1.3.A. 
Enniskillen Coll. 

P. 4096. Similar tooth; Phosphate Beds, Charleston, South Carolina, 
jj g ^ By exchange, 1883. 

47024 a. Imperfect lateral tooth; Pliocene, Orciano, Tuscany. 
Purchased, 187o. 

The following species have also been founded upon teeth, mostly 

detached ; hut there are no examples in the Collection :— 

Oxyrhina aqassizii : Anotoclus agcissizii. H. LeHon, Prelim. Mem. 

1 Poiss. Tert. Belg. (1871), p. 8, figs.—Pliocene : Belgium. 

Oxurhina brevis, 0. G. Costa, Paleont, Eegno Napoli, pt. n. 

(1854-56), p. 82, pi. vii. figs. 8, 9. Oxyrhina tumidula, 

0. G. Costa, op. cit. pt. ii. p. 82, pi. vii. figs. 10, 11.— 

Miocene ; Naples. 
Oxurhina complanata, E. Sismonda, Mem. B. Accad. Sci. Torino, 

[2] vol. x. (1849), p. 41, pi. i. figs. 37-40.—Miocene; 

Piedmont. 
Oxurhina enysii, J. W. Davis, Trans. Boy. Dublin Soc. [2] vol. iv. 

(1888), p. 28, pi. v. figs. 17-20. Oamaru System ; New 

Zealand. [?= 0. haastii, Davis.] S*a — r 

Oxyrhina exiguci, J. Probst, AViirtt. Jahresh. vol. xxxv. (1879), 
o 135 -*fi ii figs. 20-25.—Molasse; Baltringen, Wiirtem- p. loo, pi. II. ^ r J /3/(rho <^0-4. pi 
berg. ^ 

_> , ^ c/. ^C-f v‘ 

na grandis, J. w. uavis, ium. va. jj. ov, „ 
—Oamaru and Waipara Systems, and Cretaceo-Tertiary : W-f1' 

New Zealand. ’jJ' 

?<Sr\£>. -2^ 

J>ew Zieaiann. . 1 L n \ 
Oxurhina haastii: Oxyrhina von haastii, J. IV. Davis, tom. cit. A A (A 

p. 26, pi. iv. figs. 1-3.—Oamaru System; New Zealand. V/.^i 

^'^arnrhina kochi. T. C. Winkler, Archiv Yereins Er. d. Naturgesch. 7Oxyrhina kochi, T. C. Winkler, Archiv Yereins Er. d. Naturgesch. 

Mecklenburg, vol. xxix. (1875), p. 105, pi. ii. figs. 3, 4. 

Miocene ; Holstein. 
Oxyrhina Icevigatci, A. Daimeries, Ann. Soc. Boy. Malacol. Belg., 

Proc.-verb. 1888, p. liv (name only).— Heersian Beds ; 

Belgium. 
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,-v~rX. Vft*?0?)* /?' Soy?, yXy. <^. ^ ^ 

>% J&u'<yht, A^, v&r. J/cnrc/f <r<r(. XXX w7 /^ ?X/' «?<?•£ A £ JfTc/a^ 
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Oxyrhina lata, J. W. Davis, tom. cit. p. 32, pi. vi. fig. 5.—Oamaru 

System ; New Zealand. 

g£y Oxyrhina minuta, L. Agassiz, Poiss. Poss. vol. iii. (1843), p. 285, 

7. pi. xxxvi. figs. 39-47 ; E. Sismonda, Mem. R. Accad. Sci- 

p.$/ £ xi-T*. 

^4, 

^^../^r.Z/^/A^/Torino, [2] vol. x. (1849), p. 44, pi. ii. figs. 36-39; 0. G. 

Costa, Paleont. Regno Napoli, pt. ii. (1854-56), p. 85, 

pi. vii. figs. 52-58 ; G. G. Gemmellaro, Atti Accad. Gioenia 

Sci. Nat. [2] vol. xiii. (1857), p. 316, pi. vi. a. fig. 14.— 

Lower Miocene; Osnabriick, Prussia; also Piedmont, 

Naples, and Sicily h , „ ^ 

Oxyrhina nova, T. C. Winkler, Arcliiv. Mus. Teyler, vol. iv.rZ^t: 

(1876), p. 22, pi. ii. fig. 8^-Bruxellian Beds; Woluwe 

St. Lambert, Brussels. 

Oxyrhina numicla, A. Valenciennes, Ann. Sci. Nat. [3] vol. i. 

(1844), 23. 103, pi. i. fig. 15.—Newer Tertiary ; Algeria. 

Oxyrhina plana, L. Agassiz, Amer. Journ. Sci. [2] vol. xxi. (1856),j^,^P^v>^rA' 

p. 274 ; R. Lawley, Studi Comp. Pesci foss. coi viv. (1881),^ 

p. 82.4-Tertiary; Ocoya Creek, California. Co. 

Oxyrhina recta, J. Vf. Davis, tom. cit. p. 27, pi. v. fig. 14.—Oamaru 

System ; Canterbury, New Zealand. 3 <2^ &■ /^28/. 

Oxyrhina rouillieri, V. KiprijanofF, Bull. Soc. Imp. Nat. Moscou, 

1854, pt. ii. p. 391, pi. iii. figs. 22-26.—Cenomanian; 

/)cxv /-? ^ Government of Kursk, Russia. 
Oxyrhina sillimani, R. W. Gibbes, Proc. Acad. Nat. Sci. Philad. 

1847, p. 268, and Journ. Acad. Nat. Sci. Philad. [2] vol. i. 

p. 202, pi. xxvii. figs. 165-168^—Eocene; South Carolina. 

(?) Oxyrhina subinflata, L. Agassiz, Poiss. Eoss. vol. iii. (1843), 

p. 284, pi. xxxvii. figs. 6, 7; P. Gervais, Zool. et Pal. 

Franc. (1852), pi. lxxvi. fig. 1 ; H. E. Sauvage, Biblioth. 

Ecole Hautes Etudes, vol. v. no. 9 (1872), p. 22, figs. 36- 

38.—-Albian ; Perte-du-Rhone, France. Cenomanian; 

Kemmertingen, Wiirtemberg, and Sarthe, France. /As A 

Oxyrhina subvexa, J. W. Davis, tom. cit. p. 31, pi. vi. fig. 4.— 

Oamaru System; Hog’s Back, New Zealand. [2=0. 

haastii, Davis.] A-*?-* W. /*■ 

Oxyrhina taroti, M. Rouault, Comptes Rendus, vol. xlvii. (1858), 

p. 101.—Miocene; W. France. — Aur. c54 

Oxyrhina tumula, L. Agassiz, Amer. Journ. Sci. [2] vol. xxi. 7-C<rC. 

s7^a<=^1856), p. 275; R. Lawley, Studi Comp. Pesci foss. coi ^ LJ 

(1881), p. 82.4-Tertiary ; Ocoya Creek, California. f/a ' 

*V‘ 1 Some doubtful teeth from the Eocene of South Carolina are also assigned 

to this species by R. W. Gibbes, Journ. Acad. Nat. Sci. Philad. [2] vol. i. 

(1849), p. 202, pi. xxvii. figs. 161-164. The last seems referable to Ajprionodon. 
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Occyrhinci winJcleri, G. Vincent, Ann. Soc. Roy. Malacol. Belg.vol.xi. 

(1876), p. 125, pi. vi. fig. 3—Lower Landenian ; Belgium. 

Oxyrhina wooclsii, J. E. T. Woods (ex E. M‘Goy, MS.), Geol. Obs. 

S. Australia (1862), p. 80, woodcut.—Tertiary; Mt. 

Gambier. Se-<s x 

Oxyrhina zignoi, E. Bassani, Atti Soc. Tosc. Sci. 2\at. vol. iii. 

(1877), p. 78, pi. xi. fig. 2; Atti Soc. Veneto-Trent. Sci. 

Nat. vol. v. (1878) p. 280.—Eocene; Eumane, Verona. 

(?) Oxyrhino. zippei, L. Agassiz, Poiss. Eoss. vol. iii. (1813), p. 284, 

pi. xxxvi. figs. 48-52.—Cenomanian ; Regensburg, Ba¬ 

varia \ [The original of fig. 48 is considered to be the 

lateral denticle of a large tooth of u Otoclus ” by II. E. 

Sauvage, Biblioth. Ecole Hautes Etudes, vol. v. no. 9, 

p. 23.] 

Teeth of the recent Oxy rhino gomphodon, Muller & Henle ( = 0. 

spallanzanii, Bonaparte), are also recorded from a Tertiary deposit 

in the island of Bonaire, West Indies, by K. Martin, Zeitschr. deutsch. 
. 4 b* by /) ^ 

geol. Ges. vol. xxxi. (18/9), p. 4/ /. ae*«- /3 
Vertebrae of Oxy rhino are also described by C. Hasse, TSatiiil. 8} st..^ 

Elasmobr., Besond. Theil (1882), from the Chalk of Orel, Russia (op. 

cit. p. 234, pi. xxxi. fig. 47), and from the Tertiaries of Baltringen, 

Flonheim, and Antwerp (op. cit. p. 234, pi. xxxi. figs. 43-46). 

Others by E. Noetling, Abh. Geol. Specialk. Preussen u. Thiiring. 

Staaten, vol. vi. pt. 3 (1885), p. 57, pi. x. fig. 5. 
The so-called Oxyrhina arnaudi, H. Coquand (Descript. Geol. etc. 

Depart. Charente, vol. ii. 1860, p. 133), from the Santonian Beds of 

France, is considered by H. E. Sauvage to be probably founded upon 

a tooth of Corax (Bull. Soc. Geol. France, [3] vol. viii. 1880, 

p. 456). 

Genus LAMNA, Cuvier. 

[Regne Animal, vol. ii. 1817, p. 126.] 

Syn. Otodus, L. Agassiz, Poiss. Foss. vol. iii. 1843, p. 266. 

Second dorsal fin and the anal very small. A pit at the root of 

the caudal fin, which has the lower lobe much developed; side 

of the tail with a keel. Dentition only differing from that of 

Oclontcispis (p. 360) in the relatively less elevated and less subulate 

character of the anterior teeth, and the usually larger size of the 

lateral denticles. 
By Oxy rhino manteUi this genus appears to be connected with 

Oxyrhina ; by Lamna obit qua with Carchorodon. 

1 Some doubtful Tertiary teeth are also assigned to this species by O. G. 

Costa, Pale out. Regno Eapoli, pt. i. (1850), p. 121, pi. ix. figs. 8,19. 

/. yU. /. fy. 8. 
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/& O A. So-f- J^criA, \fr-@. v. 

/^ X^VV^Vv tft ^ \J^ flue/ if ^AyyAy/LS^^, ^I'tAy. 

js'j /V. j /ft, i//>' y^,. //, /^. 
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s** t-trit 
„ ^ Lamna appendiculata (Agassiz). ks.&u£'Xy% 

v —1799. Bent de Squale, Faujas St.-Fond, Hist. Nat. Mt. St.-Pierre de 
Maestricht, p. 110, pi. xyiii. fig. 2. 

Squolus mustelus ?, G. A. Mantell, Foss. S. Downs, pi. xxxii. 
figs. 2, 3, 5, 6, 9. 

tS z*' 1839. Squalus cornubicus and Odontaspis rhaphiodon, H. B. Geinitz, 
Cfiaract. Scliicht. u. Petrefakt. bohm.-sacks. Kreideform. pp. 11,12, 
pi. i. figs. 3, 5. 

1841. Otodus appendiculatus, F. Roemer (ex Agassiz, MS.), Nordd. 
Kreidegeb. p. 107. 

1843. Otodus appendiculatus, L. Agassiz, Poiss. Foss. vol. iii. p. 270, 
pi. xxxii. figs. 1-25. 

1845. Otodus append i cut at us, A. E. Reuss, Verstein. bohni. Kreideform. 
pt. i. p. 5, pi. iii. figs. 23-29 (? figs. 30, 31, non fig. 22), 

(.) 184/, Otodus basalts, C. G. Giebel, Fauna d. Vorw., Fiscbe, p. 354, 
1849. Otodus appendiculatus, R. W. Gibbes, Journ. Acad. Nat. Sci. 

Pkilad. [2] vol. i. p. 199, pi. xxvi. figs. 138-140. 
1850. Otodus appendiculatus, F. Dixon, Foss. Sussex, pi. xxx. fio-. 25 

pi. xxxi. fig. 17. 

1852. Otodus latus?, P. Gervais, Zool. et Pal. Fran§. pi. lxxvi. fig. 23. 
(?) 1852. Lamna acuminata, P. Gervais, op. cit. pi. lxxvi. figs. 12, 24. 
(P) 1854. Otodus basalis, V. Kiprijanoff, Bull. Soc. Imp. Nat. Moscou, 

pt. ii. p. 388, pi. ii. figs. 31-38, pi. iii. figs. 1-10. 
1855. Otodus appendiculatus, E. Hebert, Mem. Soc. Geol. France, [2] 

vol. v. p. 355. 

1856. Otodus appendiculatus, C. E. Fischer, AUg. deutscke Naturk. Zeit, 
n. s. vol. ii. p. 141, pi. ii. figs. 38-4 fig. 59). 

1858. Otodus appendiculatus,, Pictet & Campicke, Foss. Terr. Cretaee 
St. Croix, p. 82, pi. x. figs. 3, 4. 

1870. Otodus appendiculatus, F. Roemer, Geol. von Oberschlesien, 
p. 323, pi. xxxvi. fig. 6. 

1872. Otodus appendiculatus, H. E. Sauvage, Bibl. Ecole Hautes 
^ Etudes, vol. v. no. 9, p. 26, pi. ii. figs. 57-59. 

1872. Lamna acuminata, H. E. Sauvage, ibid. p. 34, pi. ii. figs. 73-75. 
1875. Otodus appendiculatus, H. B. Geinitz, Palseontogr. vol. xx. pt. i. 

p. 294, pi. lxv. figs. 6, 7, pt. ii. p. 208, pi. xxxviii. figs. 37-54. 
1874. Otodus appendiculatus, St. Zarecznego, Sprawozd. Komisyi Fizy- 

jograf. Galicyi, vol. viii. p. (125). 

l8/o. Otodus appendiculatus, St. Zarecznego, loc. cit. vol. xii. p. (203), 
1888. Otodus appendiculatus, R. Etheridge, jun., Proc. Linn. Soc. N. S. 

M ales, [2] vol. iii. p. 158, pi. iv. fig. 1. 

Ib88. Otodus appendiculatus, S. Nikitin, Mem. Comite Geol. vol. v. no. 2, 
p. 40, pi. v. figs. 3-5. 

Type. Detached teeth ; British Museum and Strassburg Museum. 

Teeth robust, with a very thick root having a much flattened 

postero-infeiior face, the nutritive foramen not in a groove ; the 

largest example attaining a total height of about 0-04. Outer 
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coronal face slightly convex or flat, often with few indefinite vertical 

folds in the basal half; inner coronal face markedly convex, smooth ; 

cutting-edges prominent; a single pair of lateral denticles, broad 

but pointed. Anterior teeth narrow and upright; lateral teeth 

much inclined backwards, the anterior edge being much more arcuate 

and longer than the posterior. 7s/ Qlcfo 

Form. Sf Log. Albian—Senonian: S. England; Cenomanian : 

Belgium, Bavaria, and Russia. Cenomanian and Turonian : Saxony, 
/ a ° . 

Upper Silesia, and Bohemia. (?) Danian : Holland. Upper Creta- 

ceous : Galicia, Hew Jersey, and N. Queensland1; 
OS'*** ScA^c 

35885, 36114, 36319, 36320, 36905. Seven teeth, including one 

very robust example, 0*04 in total height; Gault, Folke¬ 

stone. Purchased, 1861, 1862. 

36331. Tooth; Gault, Folkestone. Daniels Coll. 

47218 a, P. 9. Fifteen teeth ; Gault, Folkestone. Gardner Coll. 

P. 253-4. Three teeth ; Gault, Folkestone. 

Presented by J. Wood-Mason, Esq., 1880. 

P. 2382. Anterior tooth figured by Agassiz, tom. cit. pi. xxxii. fig. 7; 

Gault, Folkestone. Enniskillen Coll. 

28108. Seventeen teeth; Cambridge Greensand, Cambridge. 

Presented by James Carter, Esq., 1852. 

35127, 35129, 35160. Thirty-four teeth; Cambridge Greensand. 
Purchased, 1859. 

41914. Nine teeth; Cambridge Greensand. Purchased, 1870. 

P. 5791. Three teeth ; Cambridge Greensand. 

40501. Lateral tooth; Upper Greensand, Charmouth, Dorset. 

Purchased, 1867. 

47957. Tooth; Upper Greensand, Warminster. 

Presented by the Eon. Robert Marsham, 1877. 

P. 5793. Six imperfect teeth, and one with a remarkably broad 

triangular compressed crown ; Warminster. 

P. 5909. One perfect and one imperfect tooth; Greensand, Tournai, 

Belgium. Purchased. 

P. 1283. Seven teeth, more or less imperfect; Tournai. 
Egerton Coll. 

1 This species is also recorded from the "W hite Chalk of Manganischlak (E. 

von Eichwald, Geogn.-palseont. Bemerk. Halbinsel Manganischlak, 1871, p. 65). 
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P. 5792. Imperfect anterior tooth ; Tournai. Enniskillen Coll. 

P. 268. Three teeth ; Greensand, Regensburg, Bavaria. 
Purchased, 1880. 

P. 5558. Fourteen teeth; Cenomanian, Saratov, Russia. 
By exchange, 1888. 

23158. Tooth; Chalk Marl, Dover. Purchased, 1849. 

P. 2299. Two teeth; Chalk Marl, Rocken End, Undercliff, Isle of 

AVight. Presented by Mrs. Burton, 1882. 

1505. Tooth ; Planerkalk, Weinbohla, near Meissen, Saxony. 
Purchased, 1838. 

28893. Four teeth; Planerkalk, Strehlen, near Dresden, Saxony. 
Dixon Coll. 

P. 283, P. 301. Eight teeth ; Planerkalk, Strehlen. 
Transferred from, Mus. Practical Geology, 1880. 

P. 1281. Eight teeth; Planerkalk, Strehlen. Egerton Coll. 

49195. Three teeth ; Grey Chalk, Dover. Daniels Coll. 

36904, 43011. Three teeth ; Grey Chalk, Dover. 
Purchased, 1862, 1871. 

47244, 47253, 47256-7. Twelve teeth; Grey Chalk, Dover. 
Gardner Coll. 

P. 45. Group of about sixty naturally associated teeth, including 

some from the symphysial region and many of the hinder- 

most teeth ; Lower Chalk, Dover. Gardner Coll. 

49948. Four teeth, one very large though fragmentary; Lower 

Chalk, Guildford, Surrey. Capron Coll. 

4475, 4486. Five teeth, figured by Agassiz, tom. cit. pi. xxxii. 

figs. 1, 5, 6, 11, 14; Chalk, Sussex. Mantell Coll. 

1518. Tooth figured in Mantell’s Foss. South Downs, pi. xxxii. 

fig. 6; Chalk, Sussex. Mantell Coll. 

:473, 4476, 4477, 4480, 4483, 4484, 4485, 4487, 4488, 4491, 
4493, 4564, 4565, 4567, 4^72. About twenty teeth; 

Chalk, Sussex. Mantell Coll. 

35799, 25762. Two teeth figured by Dixon, op. cit. pi. xxx. fig. 

pi. xxxi. fig. 17; Chalk, Sussex. Dixon Coll. 
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25799, 25800, 25946 b. Twelve teeth ; Chalk, Sussex. Dixon Coll 

49949. Tooth ; Chalk, Arundel, Sussex. Capron Coll. 

49950. Tooth ; Chalk, Lewes. Capron Coll. 

49898. Group of fifteen vertebrae and fifteen teeth ; Chalk, Glynde, 

Lewes. Capron Coll. 

P. 1280. Four teeth ; Chalk, Sussex. Egerton Coll. 

P. 5401. Tooth; Chalk, Lewes. 
Presented by P. E. Coombe, Esq., 1888. 

P. 1280 a. Imperfect tooth ; Chalk, Heytesbury, Wiltshire. 
Egerton Coll. 

20289. Tooth and dental crown ; Chalk, Greenhithe, Kent. 
Purchased, 1846. 

23158. Tooth ; Chalk, Kent. Purchased, 1849. 

39053. Group of about twenty-five naturally associated teeth in a 

block of Chalk from the neighbourhood of Maidstone, Kent. 

Most of the teeth belong to the anterior portion of the jaw 

and are yery robust. One tooth much resembles the 

original of fig. 7 of Agassiz’s pi. xxxii. tom. cit.; and a 

small example may most probably be regarded as the 

diminutive third tooth of the upper jaw, closely resembling 

a tooth assigned to Lamna subulata by H. B. Geinitz, 

Palseontogr. vol. xx. pt. ii. pi. xxxviii. fig. 31. 
Boiuerbank Coll. 

41707. Two small teeth; Chalk, Burham, Kent. 
Toulmin Smith Coll. 

44212-3. Four teeth ; Upper Chalk, Purley, Kent. 
Purchased, 1873. 

47920. Four associated and two detached teeth ; Chalk, near Maid¬ 

stone. Presented by the Hon. Robert Marshcim, 1877. 

P. 1280 b. Fine lateral tooth and one small hinder tooth; Chalk, 

Kent. Egerton Coll. 

P. 401. Five teeth, probably from the Chalk of Kent. 
Presented by the Earl of Ducie, 1881. 

44031. Small tooth; Upper Chalk, Bromley, Kent. 
Purchased, 1873. 

P. 4100 a. Tooth ; Chalk, Birchington, near Margate, Kent. 
Presented by Sydney C. Cockerell, Esq., 1883. 
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49947. Seven teeth, including one of the supposed third upper 
series; Upper Chalk, Guildford, Surrey. Capron Coll. 

35652. Tooth; Upper Chalk, Norwich. Bayfield Coll. 

48956 a. Tooth ; Upper Chalk, Norwich. Bayfield Coll. 

P. 2357. Three teeth, probably of this species; Upper Cretaceous, 
Maastricht, Holland. Enniskillen Coll. 

42868. Nine teeth, mostly imperfect; Upper Cretaceous, Obourg, 
Hainaut, Belgium. Van Breda Coll. 

Lanina lata (Agassiz). 

1843. Otodus latus, L. Agassiz, Poiss. Foss. vol. iii. p. 271, pi. xxxii. 
fig. 2G. 

Type. Detached tooth. 
Teeth broad, much compressed, the inner coronal face smooth ; a 

single pair of extremely broad, acuminate lateral denticles. 
Form. Sf Loc. Danian : Holland. Upper Senonian : Syria. 

P. 1284. Typical tooth, labelled by Agassiz, and noticed, loc. cit..; 
Maastricht, Holland. Egerton Coll. 

P. 4585. Smaller tooth; Sahel Alma, Mt. Lebanon, Syria. 

Enniskillen Coll. 

Lamna semiplicata (Agassiz). 

1843. Otodus semiplicatus, L. Agassiz (ex Miinster, MS.), Poiss. Foss. 

vol. iii. p. 272, pi. xxxvi. fig. 32 (Pfig. 33). 

1845. Otodus semiplicatus, A. E. Reuss, Versteiu. bohm. Kreideform. 
pt. i. p. 5, pi. iii. figs. 20, 21. 

1872. Otodus semiplicatus, H. E. Sauvage, Bibliotli. Ecole Hautes 
Etudes, vol. v. no. 9, p. 26, figs. 25, 26. 

1875. Otodus semiplicatus, H. B. Geinitz, Pakeontogr. vol. xx. pt. ii. 
p. 209, pi. xxxviii. figs. 55-60 1. 

1878. Otodus semiplicatus, A, Fritsch, Rept. u. Fische bohm. Kreide¬ 
form. p. 7, woodc. fig. 10. 

1888. Otodus semiplicatus, A. S. Woodward, Proc. Geol. Assoc, vol. x. 
p. 292. 

Type. Imperfect tooth; Munich Museum. 
Teeth robust, of considerable size, with a single pair of very 

broad lateral denticles, sometimes incompletely subdivided. Outer 
coronal face even, flat or slightly convex; a series of short parallel 
vertical wrinkles upon the basal portion of the crown both on the 
outer and inner face. Root with a considerable inward prominence 
immediately below the base of the crown. 

1 The originals of figs. 59 and 60-much resemble the supposed young teeth of 
L. sulcata. 
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Form. Sf Lor. Cenomanian : N.W. France. Turonian : Saxony, 
Bohemia, and S.E. England h 1 

43514. Nearly perfect tooth, noticed by the present writer, loo. cit.: 

Bo Chester, Kent. Par chased, 1872. 

P. 327. More posterior tooth ; Charing, Kent. Harris Coll. 

Lamna sulcata (Geinitz). 

1843. Otodus sulcatus, H. B. Geinitz, Char. Schicht. u. Petrefakt. sachs.- 

bohm. Kreidegeb. Nachtr. p. 5, pi. iv. fig. 2. 

184*5. Otodus appendiculatus, A. E. Beuss (non Agassiz), Yerstein. 

bohrn. Kreideform, pi. iii. fig. 22. 

1846. Otodus sulcatus, A. E. Beuss, op.'cit. pt. ii. p. 100, pi. xxi. fig. 41. 

1852. Otodus ?, P. Gervais, Zool. et Pal. Fran^. pi. lxxvi. fig. 11. 

(P) 1852. Otodus appendiculatus, B. Kner, Denkschr. k. Akad. Wiss. 

Wien, yoI. iii. pi. xv. fig. 1. 

1856. Otodus sulcatus, C. E. Fischer, Allg. deutsche Naturh. Zeit. n. s. 

vol. ii. p. 141, pi. ii. fig. 41. 

(?) 1856. Odontaspis rhaphiodon, C. E. Fischer, tom. cit. p. 142, pi. ii. 

fig. 51. 

1860. Otodus michoni, II. Coquand, Descript. Geol. etc. Charente, 
vol. ii. p. 982. 

1872. Otodus sulcatus, H. E. Sauvage, Biblioth. Ecole Hautes Etudes, 

vol. v. no. 9. p. 29, figs. 60-69. 

1872. Otodus pinguis, H. E. SauYage, tom. cit. no. 9, p. 31, figs. 70-72. 

1873. Otodus divaricatus, J. Eeidy, Ext. Vert. Fauna W. Territ. (Bep. 

U.S. Geol. Surv. vol. i. pt. i.), p. 305, pi. xviii. figs. 26-28. 

1875. Otodus sulcatus, II. B. Geinitz, Palaeontogr. vol. xx. pt. i. p. 294, 

pi. Ixy. figs. 4, 5. ((F) 1880. Odontaspis rochebrunei, H. E. Sauvage, Bull. Soc. Geol. France, 
[3] vol. viii. p. 457, pi. xiii. fig. isd/dd. /r^^err/j^a ace fvr/.Lsreche^y 

1888. Otodus crassus, A. S. Woodward {non Agassiz), Proc. Geol. 
Assoc, vol. x. p. 292. 

Type. Detached tooth. 

Teeth very robust, the crown sometimes attaining a height of 

nearly 0-05. Outer coronal face slightly convex, generally uneven ; 

both the inner and the outer face with a more or less prominent 

series of vertical wrinkles towards the base, usually irregular. A 

single pair of large acuminate lateral denticles, slightly divergent, 

often incompletely separated from the principal cone. Boot with a 

considerable inward prominence immediately below the base of the 

crown. 

1 A nearly perfect tooth from the Upper Cretaceous of Southern India is also 
compared with this species by F. Stoliczka, Cret. Fauna S. India (Pakeont. 
Inch) vol. iv. pt. 4 (1873), p. 67, pi. xii. fig. 24. 

2 Referred to this species by H. E. Sauvage, Bull. Soc. Geol. France, [3 ] 
vol. viii. (1880), p. 456. 
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The limits of this species are not readily determinable, but we 

venture to follow Sauvage (Joe. cit. 1872) in assigning to it the very 

large teeth mentioned below. We would further suggest that there 

are no differences of specific value between the originals of Sauvage s 

figs. 60, 61, and that of the same authors figs. 70-72 ; and Otoclus 

gnnguis is thus relegated to the above synonymy. 
Geinitz (Joe. cit. 1875) considers that the so-called Hybodus gracilis, 

lleuss, and H.regularis, Reuss, are founded upon teeth of the young 

of this species. 
Form. 4' Loc. Cenomanian and Turonian : S.E. England, AY. 

France, Belgium, Saxony, and Bohemia. Senonian : S.E. England. 

Cretaceous : Texas, and (?) Galicia. 

P. 5908. Two imperfect teeth ; Greensand, Belgium. Purchased. 

39054. Large anterior tooth ; Chalk, Surrey. BoioerhanJc Coll. 

25788. Imperfect tooth; Chalk, Sussex. Dixon Coll. 

P. 5402. Tooth ; Chalk, near Lewes. 
Presented by P. E. Coombe, Esq., 1888. 

41704. Imperfect tooth; Chalk, near Rochester. 
Toulmin Smith Coll. 

P. 1288. Imperfect anterior tooth; English Chalk. Egerton Coll. 

Lamna macrorhiza, Cope. 

1875. Lamna macrorhiza, E. D. Cope, A ert. Cret. Form. A\ est (Rep. 
U.S. Geol. Surv. Territ. vol. ii.), p. 297, pi. xlii. figs. 9, 10. 

Type. Detached teeth; 
Teeth of small size, elevated though robust, the maximum total 

height being about 0*025. Outer coronal face flat, or nearly so, 

with a faint median longitudinal elevation, and often a few folds at ^ 

the base; inner coronal face very convex, smooth^; cutting-edges 

sharp. A single pair of relatively large, narrow, acuminate lateral ftCcaxEeMp 

denticles, divergent, also often marked at the base bjT minute vertical 

folds. Root with a prominent inward projection below the base of 

the crown ; nutritive foramen in a groove. 

Form. § Loc. Niobrara Formation: Kansas, U.S.A. Albian : 

aU S. England. Cenomanian: S.E. Russia. r^3 • 
r ^ 

37398. Small tooth ; Gault, Folkestone, Kent. Purchased, 1863. 

P. 12 a. Two large teeth ; Folkestone. Gardner Coll. 

djl *■-r . <^*crT- iscd. jci// />T- v,-cEz/^'- Ai 
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47218 b, P. 12 b. Ten examples; Folkestone. Gardner Coll. 

P. 5560. Five teeth; Cenomanian, Saratov, Russia. 

By exchange, 1888. 

Lamna crassa (Agassiz). 

1843. Otodus crassus, L. Agassiz, Poiss. Foss. vol. iii. p. 271, pi. xxxvi. 
figs. 29-31. 

1854. Otodus crassus, V. Kiprijanoff, Bull. Soc. Imp. Nat. Moscou, 
pt. ii. p. 384, pi. ii. figs. 4-20. 

Type. Imperfect teeth. 

Teeth robust, the crown attaining a maximum height of about 

0-04. Outer coronal face somewhat convex, generally with two 

or three broad vertical folds; a single pair of broad, acuminate 

lateral denticles. Root relatively compressed, scarcely forming an 

inward promiuence below the base of the crown. 

Form. Loc. Cenomanian : Bavaria and S.E. Russia. Danian : 

EelgiumI- 

P. 5554. Imperfect tooth ; Craie phosphatee, Ciply, near Mons, 

Belgium. By exchange,'1888. 

P. 5833. Four teeth, and five dental crowns; Ciply. 

Presented by Mons. A. Houzeau de Lehaie, 1888. 

The following four teeth seem to indicate a Cretaceous species 

distinct from any already described. The dental crown is moderately 

compressed, smooth, high, acute, and narrow ; a single pair of large 

acuminate lateral denticles is present; the root is relatively small. 

48956b. Two teeth, one measuring (>027 in total height; Upper 

Chalk, Norwich. Bayfield Coll. 

P. 1282 a. Tooth with imperfect root; Upper Cretaceous, Maastricht, 

Holland. Egerton Coll. 

P. 5832. Tooth ; Craie phosphatee, Ciply, near Mons, Belgium. 

Presented by Mons. A. Houzeau cle Lehaie, 1888. 

Lamna serra, sp. nov. 

Type. Detached teeth ; British Museum. 

Teeth of moderate size, the largest attaining a total height of 

about 0*018 ; crown elevated, smooth, and much compressed, with 

1 This species is also recorded from the Cretaceous of Alabama by R. W. 
Gibbes, Journ. Acad. Nat. Sci. Philad. [2] vol. i. (1849) p. 200, pi. xxvi. fig. 142. 
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Lamna macrota (Agassiz). 

1843. Otodus macrotus, L. Agassiz, Poiss. Foss. vol. iii. p. 273, 

pi. xxxii. figs. 29-81. 

1843. Lamna elegans, L. Agassiz (in part), tom. cit. pi. xxxv. figs. 6, 7, 

pi. xxxvii. a. fig. 58. ^ 
1843, Lamna compressa, L. Agassiz, tom. cit. p. 290, pi. xxxvii. a. 

figs. 35-42. 

1849. Otodus macrotus, R. W. Gibbes, Journ. Acad. Nat. Sci. Philad. 

[2] vol. i. p. 200, pi. xxvi. figs. 143, 144. 
1850. Otodus lanceolatus, F. Dixon (non Agassiz), Foss. Sussex, p. 204, 

pi. xi. figs. 20, 21. 

1863. Otodus macrotus, K. E. Schafliautl, Siid-Bay. Letli. Geogn. 
p. 243, pi. lxii. fig. 10. 

1875. Otodus macrotus, T. C. Winkler, Archiv Vereins Fr. d. Natur- 
gesch. Mecklenburg, vol. xxix. p. 110. 

1888. Lamna marginalis, J. W. Davis, Trans. Roy. Dublin Soc. [2] 

vol. iv. p. 19, pi. iii. figs. 8-10. 

Type. Detached teeth ; Paris Museum of Natural History. 

Teeth much compressed, the largest attaining a maximum total 

height of about 0*05 ; cutting-edges prominent; outer coronal face 

gently convex; inner coronal face with faint longitudinal striae ; a 

single pair of lateral denticles, well separated, broad, but rarely 

acuminate. f\. ry-w k<rrd 

Form. Sf Loc. Lower Eocene: S.E. England and South Carolina. 

Middle Eocene: London and Hampshire Basins, and N. France. 

Upper Eocene: S. Germany. Lower Miocene : Belgium and W. 

Germany. Oamaru and Waipara Systems: New Zealand., 

P. 5905. Three teeth ; London Clay, Sheppey. Daniels Coll.^°^- 

P. 1285. Three teeth ; Sheppey. Egerton Coll. 

P. 5505. Postero-lateral tooth; Lower Eocene, Sydenham, near 

London. Caleb Evans Coll. 

23200. Tooth; Bracklesham Beds, Bracklesham Bay, Sussex. 

Presented by S. P. Woodward, Esq., 1849. 

25683 a, 25385-6. Nineteen teeth; Bracklesham Bay. Dixon Coll. 

40235. Twelve teeth ; Bracklesham Bay. Edwards Coll. 

P. 5795. Five teeth; Bracklesham Bay. Purchased, 1882. 

39774. Broad tooth; (?) M. Eocene, Hampshire. Purchased, .1862. 

40309. Anterior tooth ; Colesworth, near "Woking, Surrey. 
Purchased, 1867. 
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P. 1287. Eight teeth; Bracklesham. Bay. Egerton Coll. 

Enniskillen Coll. P. 2358. Six teeth; Bracklesham Bay. 

28851. Eive anterior teeth ; Calcaire drossier, Boquet, Paris. 

Purchased, 1854. 

28851 a. Sixteen teeth ; Boquet. Purchased, 1854. 

P. 5796. Pour fragmentary teeth; Calcaire Grossier, Chaumont, 

Paris. Purchased. 

40228, 40243. Ten teeth ; Barton Clay, Barton Cliff, Hampshire. 

Edwards Coll. 

P. 55 C. Imperfect large tooth; Barton. 

Presented by Sir Richard Owen, K.C.B., 1880. 

P. 1166. Eleven teeth : Barton. 

P. 2359. Eour teeth ; Barton. 

Egerton Coll. 

Enniskillen Coll. 

30892. Tooth ; Upper Eocene, Bramshaw, Hampshire. 

Purchased, 1856. 

40236. Two teeth ; Bramshaw. 

P. 1291. Four teeth : Eocene, near Brussels. 

Edwards Coll. 

Egerton Coll. 

i^P. 2376. Three teeth; Bupelian Beds, Boom, near Antwerp, Bel¬ 

gium. Enniskillen Coll. 

9758. Small tooth ; Eower-Miocene, Cass el, , Mantell Coll. 

28364. Tooth ; said to have been obtained from the Miocene of 

Dax, Bordeaux. Purchased, 1854. 

C /er>c<he/ **».**. f_ 

Lamna yi»centi (Winkler). ^ ^ 

1876. Otodus vincenti, T. C. Winkler, Archiv. Mus. Teyler, vol. iv. 
p. 25, pi. ii. figs. 9, 10. — 0- ^— -——-—.' 

---t. i-jvr -=r L Awl. 
Type. Detached teeth. ——■ j 

Teeth much compressed, the largest attaining a maximum total 

height of about 0-018 ; apex acute and cutting-edges prominent; 

outer coronal face gently convex; inner coronal face smooth; a 

single pair of broad, well-separated, acuminate lateral denticles, 

flanked in the side teeth by a minute outer pair. 

It is possible that some of the type specimens of Lamna com- 

^3^~/3,/*/./<%?. . 
OcJ.c ad.} ' AvA'A, && 5 ■ J'l 

he. O" • /A »■ ■ 
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pressa, Ag , pertain to this species ; but most of the teeth figuied by 

Agassiz may be assigned to L. mcicrota, and we therefore adopt 

Winkler’s name for the specific type now defined. 
Form. Sf Loc. Lower Eocene : S.E. England. Middle and Upper 

Eocene : Hampshire Basin and Belgium. Lower Miocene: Belgium 

and France, /#»*. ”£e/f^ m*. 

43132. Two teeth; London Clay, Highgate. Wetherell Coll. 

P. 5507. Two teeth; Lower Eocene, Portsmouth, Hampshire. 
Caleb Evans Coll. 

25685 b. Two teeth; Bracklesham Beds, Bracklesham Bay, Sussex. 
Dixon Coll. 

40243 a. Three teeth ; Bracklesham. Edwards Coll. 

40244 a. Tooth; Barton Clay, Barton Cliff, Hampshire. 
Edwards Coll. 

P. 5912. Twelve teeth; Bruxellian Beds, Woluwe St. Lambert, 
Brussels. Presented by M. Houzeau de Delude, 1889. 

P. 1292. Tooth ; Bupelian Beds, Boom, near Antwerp. 
Egerton Coll. 

28366 a. Tooth; Ealuns of Touraine, Prance* Purchased, 185b. 

liui-' 

Lamna (?) obliqua (Agassiz). f if?* 

0S* ,* \^f766. Dens Squali, G. Brander, Foss. Hantoniensia, pi. ix. fig. llo. 
** ' 1843. Otodus obliquus, L. Agassiz, Poiss. Foss. vol. iii. p. 267, pi. xxxi., 

pi. xxxvi. figs. 22-27. yy- 1843. Otodus lanceolatus, L. Agassiz, tom. cit. p. 269, pi. xxxvn. 

figs. 19-23. . 
1849. Otodus obliquus, R. W. Gibbes, Journ. Acad. Nat. Sci. Plnlad. 

[2] vol. i. p. 199, pi. xxvi. figs. 131-137. 
1850. Otodus obliquus, F. Dixon, Foss. Sussex, p. 204, pi. x. figs. 32-35, 

pi. xv. fig. 11. 
1883. Otodus obliquus, W. Dames, Sitzungsb. k. preuss. Akad. Wiss. 

pt. i. p. 145, pi. iii. fig. 6. 
1883. Otodus obliquus, H. B. Geinitz, Abh. naturw. Ges. Isis Dresden, 

p. 6, pi. i. figs. 12-18. 
1885. Carcharodon obliquus, F. Noetling, Abh. Geol. Specialk. Pieussen 

u. Thiiring. Staaten; vol. vi. pt. iii. p. bl, pb vi. figs. 4-6. 
(?) 1888. Otodus obliquus, J. W. Davis, Trans. Roy. Dublin Soc. [2] 

vol. iv. p. 15, pi. vii. fig. 16. 

Type. Detached teeth ; Museums of Paris and Strassburg. 

/jCJ ^ 7v/. /. zyo, /*£. i. fir. <r. 



K/'Cst^ T/~0U\. X^U.'cALl-, /hjsu^ . /uju?. A?ry. 
A > $ • . * 

Mh/.Ak/. {%*/[,, ir*f./h\ /,. fZ<T/J. Vh fa. ?6-fA 

'^Vvsc c^X^.' /ff. T&vPcs/sl, cSVr. ^er£-~j4£u£, V\ 

/■Zfa//. /X. 7<>*. 36-ST/. /~^lh J 

'^0y/‘t^\ ^ V*^ ■///^i z9rr- cfc/.Sl*'. 

^4^/. yJ(\ J?r , /ifi. yir.-^^,. y, P. Jl^oj?JL:cx~,J 

0. 

y<r/. AtZ, /? • //. -f*y, / £*//*& hd*\ 9. 9<7^ir&u^*l^ ~r 

\ 

3l3*X . fthjL cl, 44l0t. v<r^ XW^/^/ i. -fiy 22. 

) /. /./siry£. S./}>t%/u L*~ 2. /CA+-3+'r~ /frl* £ri(Z nx Ctn. (£^ *<*£*& S*7cl~+>*±t<>-Al '/?<*-&,' 
^ j+.y?/* xxxijt.fc/tt.„u.ti ^*±-^L- ~ ~' ~A. yf^T^xi 

2, 2r?fl C’ip^i d~<, /& A(S~fs<? 4& f /q3t*,//. Sxrc. ^ &<f4 7? C2s* c"*? 997’ 1^*92 2, 

{/923 )/? /P3,yo/V/P, /7fS. f-/4. 

Ify. /.Asm si a. -^/ACg^/ t £7*. /fr (£->~<3u& - d°<3si 7a. cy iz*rA /Aa^& *. hA>/X/ 

If, H, jfcyp. 2~4. 

IfUff^A. 7^? (yttrf. ~v-rf* Xy/ //^yi /l/. f-ftf-7/- 

/Z ^7. 3?%As*S cs/sl- 

9hx^. &y. J/t's/tf. -vr/. V'ftqfo), o-C. a?j$._ 

0 

//*^C. cc^*^ . <51 /l^t <tV^w/ *9*y 'Vv ^ 

{sue//. &• '4?,/. 31,y*/' / [ca*/? (*y~\ 

? cSL+Ar 

/9$A ■ 

_ 

V'<*/1 ^Vi»\ o—v~^''^c-^j F yvy xd-t*.- 

<~/er-£. Vt*J\AzesiAas~*Az. ft/LAya. f/22/ 

xx/'/V. A ^ - y [A^xAz- f/c^c*Ar^ 9t^pAcje^AeCt^ 

?^2.. £2c, (A^y&AA*CC- 

V<rC. *li. ft. Lf'tf- ’S, f~ _* 

c* Ai :.;f 

J<5^ 

't***'<*€?, JtA>' ^ 

/■ /£■ yA" -/y y<7, TVKpfyr P-/J- 

V. X/’X, y^. XXV///. 7^>. 

$AnAct^ 9A~e^&/~ Ai4As^>c-^ 

“(f^. X l V, <^7 y^_ £ £ /Isl 

ft y^- 

J ° 9. fAAcr-fih-<-^ cd~&'ya**~*^, /if, csAo-s c9<rz, fyCtr/. //f Ay \Sc/^ 

v. f>j£&''. 



/^oy, <dtGrvw*.. StAAf. 

vii./,.jA,/t. i. t^v.■?-//. [^s-j-^x, ^A^rL.J 
^ ^ 2isf j'*\y. . ^ 

(J^r-tC^^ 'A*-AA^' 'WUl ■ WnA, 

J/onrct, v'rf. *>c*w7' /£ V. 7 ^ 

7^-y£u^<f £ %f,c>J&'dt&sK 

fi07.fit.XW 

•*"£"-*/a j A/. _ -. . . - . „ — 
/ 

o%<^us^s /£$ A, 4^^/ 7^ ^- f^/' 'ff~%sis£ '^y; *$*'£ /• 7 y/ /’ 

^ (T3eA -^-7't 

* ^f"t v^r ( ^ v 

'^. >--%»■"«- --«-- » I// evTAAy -- f» c5oc. y^of-^xr^l[kj 

'IStrP. /X. ‘Z'tX’. /3,^ /F, fi/.f. 7^^' 3ZZ—3&7 ~<rCQ.v^A, ^-O»^o, '7^i?<r^ 

gC Xf^f xj%r. 'Z/r'*r7. X/ X - ^>. 

// 14ZZ^JZ^ f^CJL^JL, ? ‘7 . 

. X^XIaAXUS<. I n^>y*^A, c*.Ji4.yJIt..x^y~/Y'j-fl. 

Ccrc^e*S' e^zes£„ 

/&S<Q/oYo afa*****<?. K V. ^Uam^aa ($9$% I /* 

Cnfp' 

> ir«r/, /X. ^o. /4s A^' /. 7' 

/PT^V-phc*/’ ^iAp m ^ /tr&~z£c<s 'Tlstrt. 

>T*t YVf. 7 /°, M' '’ f*/9' ^3^ch’ ? 

/0O6r. T^yJ? a^rdiA~<f 4^l<cp(fyK x^i>: /$£ *2&i< cd^j 7?t<y)**_. fhxc^„ ^ry - 

Tfriv/. /fa/. &jdf. \nrf- ///. -2tey TcxX-fy. £{+.. 

/yl/^uTwX^^ \S<rT • \r<r$- ^ fyo^jfi. 

/ 9A ?. (TfrrdCcA ^ J sY^//s (/. / /T^eKAjo^^ f$& 3/67 */fyire . 
<Z.Vr*l‘> 
rve a 

J 'J 3/^ /*^A**-** c7' t y ^ ^ yO - ^ s/>/-XXVrjf- *5 _ 

. O ^7~£^T $,/>/•'/• z~*~ 
Z?0t*' ufirtZO--' * ,9 r /?.*i fJ' ** /*- 3 * 

^0 - ; 
/fyj. ^ ^?XJ. / 



' CP. /V. <§<5-c?/W-i <sj_^_ f /~V/ <f<2. / cx^&L t 

f /7'as*- - 

/<?/£> A^h< ' ^-cr/,€<:^a- ^/^/' rf&—. s'ct^lL'. 5 

£0. {*/. LAMNID^). /V - /0' /<5°~ 405 

Teeth robust, attainiug to a very large size : crown moderately 

compressed, sharply pointed, with one broad acuminate pair of 

lateral denticles, and, in the smaller teeth, an additional pair of 

more slender denticles. Outer coronal face flat or slightly convex, 

without folds; inner face smooth. 
As pointed out by Noetling (loc. cit.) this species may belong to 

Carcliarodon; and in very rare instances (e. g. No. 43111) the edges 

of the teeth exhibit faint serrations. 
Form. fy Loc. Lower Eocene : London Basin. Middle and Upper 

Eocene : Hampshire Basin, Prussia and Bavaria. Eocene : New 

Jersey. Lower Tertiary: Egypt. ^ 

1425 (Sloane Cat.). Tooth ; London Clay, Isle of Sheppey. 
Sloane Coll. 

28359, 28361, 29013. Seven large teeth, and one small example 

probably of this species : London Clay, Isle of Sheppey. 
Cowcleroy Bequest. 

24617, 32264. Four large teeth; Sheppey. Purchased, 1850. 

28886,28889. Two large teeth and two small lateral teeth; Sheppey. 
Daniels Coll. 

t 

39773. Abraded tooth, cut longitudinally ; Sheppey. 
Bowerbank Coll. 

40522. Three large teeth ; Sheppey. Purchased, 1867. 

42852. Tooth with blunt lateral denticles ; Sheppey. 
Van Breda Coll. 

44137. Malformed tooth : Sheppey. Purchased, 1873. 

P. 55. Tooth ; (?) Sheppey. 
Presented by Sir Bichard, Owen, K.C.B., 1880. 

Purchased, 1880. 

Purchased, 1882. 

Egerton Coll. 

and two malformed; 

Enniskillen Coll. 

P. 162. Malformed tooth ; Sheppey. 

P. 439 a. Eight teeth; Sheppey. 

P. 1277. Fife teeth; Sheppey. 

P. 2360-1, P. 2361 a. Two typical teeth, 

Sheppey. 

P. 5798. Twenty-six large teeth ; Sheppey. 

P. 5799. Six small teeth ; Sheppey. 

History unknown. 

History unknown. 
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43114. Abraded tooth ; London Clay, Primrose Hill, London. 
Wetherell Coll. 

43111. Tooth exhibiting indistinct serrations ; London Clay, High- 

gate, near London. Wetherell Coll. 

43120. Large tooth ; London Clay, Finchley, near London. 
Wetherell Coll. 

P. 5906. Tooth figured in Dixon’s Foss. Suss. pi. xv. fig. li; Lower 

Eocene, Bognor, Sussex. Dixon Coll. 

P. 5511. Imperfect large tooth; Lower Eccene, Portsmouth. 
Caleb Evans Coll. 

P. 5508. Lateral tooth ; Lower Eocene, Portsmouth Docks. 
Caleb Evans Coll. 

25685a. Fourteen small teeth; Bracklesham Beds, Bracklesham 

Bay, Sussex. Dixon Coll. 

29018. Three small teeth, probably from Bracklesham Bay. 
Cowderoy Bequest. 

P. 1278. Twelve teeth ; Bracklesham Bay. Egerton Coll. 

P. 5800. Six teeth, probably from Bracklesham Bay. 
Enniskillen Coll. 

P. 5433. Large tooth, probably from Bracklesham Bay. 
Presented by P. E. Coonxbe, Esq., 1888. 

48013. Lateral tooth ; Bracklesham Beds, Stubbington, near Gos¬ 

port, Hampshire. Purchased, 1877. 

28881. Small tooth ; Barton Clay, Barton Cliff, Hampshire. 
Daniels Coll. 

A 

40244. Twenty -three teeth, some very small; Barton. 
Edwards Coll. 

P. 55h. Harrow tooth; Barton. 
Presented by Sir Richard Owen, K.C.B., 1880. 

P. 1167. Twelve teeth ; (?) Barton. Egerton Coll. 

26485. Large tooth; Bed Crag (derived fossil), Woodbridge, 

Suffolk. Purchased, 1851. 
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P. 1279. Seven teeth ; Red Crag (derived fossils), Suffolk. 

Egerton Coll. 

P. 5579. Four teeth ; Red Crag (derived fossils), Felixstowe, Suf¬ 

folk. Harford Coll. 

P. 5801. Imperfect abraded tooth, of the jbrm named Otodus lan- 

ceolatus, Agassiz; Upper Eocen^^fronstone), Kressenberg, 

Bavaria. • Enniskillen Coll. 

9757. Narrow tooth, resembling No. P. 55 b, but smaller in size 

and with a relatively larger root; Lower Miocene, Cassel. 

Mantell Coll. 

The following species have also been distinguished upon the 

evidence of detached teeth, hut there are no examples in the 

Collection:— 

Lamna adunca : Otodus aduneus, R. Lawley, Nuovi Studi Pesci, 

etc. Colline Toscane (1876), p. 26.—Pliocene ; Tuscany. 

Lamna basalis: Otodus basalis, Sir P. Egerton (non Giebel, 1847), AU f{ 

Quart. Journ. Geol. Soc. vol. i. (1845), p. 168, woodcut; 

F. Stoliczka, Cret. Fauna S. India (Palaeont. Indica), 

vol. iv. (1873), pt. iv. p. 67, pi. xii. figs. 22, 23.—Upper 

Cretaceous ; Pondicherry, Madras. 

Lamna louchardi, H. E. Sauvage, Catal. Poiss. Form. Second.-"^ ^- 

Boulonnais (Mem. Soc. Acad. Boulogne, vol. ii.), 1867, 

p. 69, pi. iii. fig. 15.—Gault; Boulogne. 

Lamna brandti: Otodus brandti, V. Kiprijanoff, Bull. Soc. Imp. 

Nat. Moscou, 1854, pt. ii. p. 382, pi. ii. fig. 3.—Ceno- 

manian ; Government of Orel, Russia. 

r , Lamna cattica POtodus catticus, R. A. Philippi, Palseontogr. vol. i. ^'/6' 

fl846), p. 24, pi. ii. figs. 5-7.—Lower Miocene; Wilhelms- ^ 

# 'A^.i°^passel. 

fiamtia clavata, L. Agassiz, Amer. Journ. Sci. [2] vol. xxi. (1856)(y>y»A»: 

p. 2757—Tertiary ; Ocoya Creek, California. 

•'V ! Lamna debilis : Otodus (Pseudotriakis) debilis, J. Probst, Wiirtt. 

Jahresh. vol. xxxv. (1879), p. 155, pi. ii. figs. 78-81.— 

Molasse ; Baltringen, Wiirtemberg. ec* 

Lamna ensieulata, J. W. Davis, Trans. Roy. Dublin Soc. [2] vol. iv. 

(1888), p. 18, pi. iii. figs. 6, 7-—Oamaru System; New 

Zealand. 

Lamna gracilis, C. G. Giebel, Fauna d. Yorwelt, Fische, 1847, 

p. 361.—Upper Eocene ; Siildorf, near Magdeburg. 

Lamna hasialis: Otodus hastalis, R. Lawley, op. cit. p. 26.— 

Pliocene; Tuscany. 
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(?) Lamna liectori, J. AY. Davis, tom. cit. p. 21, pi. iii. fig. 16.— 

Lower Cretaceous ; Amuri Bluff, New Zealand. 

Lamna isoscelicus : Otodus isoscelicus, B. Lawley, op. cit. pTzON^- 

Pliocene; Tuscany. 

Lamna laivleyi: Otodus lawleyi, F. Bassani, Atti Soc. Tosc. Sci. 

Nat. vol. iii. (1877), p. 80, pi. xi. figs. 3-5; Atti Soc. 

Yeneto-Trent. Sci. Nat. vol. v. (1878), p. 281, and vol. vi. 

(1879), p. 60; H.E.Sauvage, Mein. Soc. Sci. Nat. Saone- 

et-Loire, vol. iv. (1882), p. 48, pi. i. figs. 12-14.—Upper 

Eocene ; Vicentin, Italy. Miocene ; AY. France. (? Oxy- 

rhina.) 

Lamna lepida, P. Gervais, Zool. et Pal. Franc. (1852), pi. lxxv. 

fig. 4.—Miocene ; Montpellier, Herault. 

Lamna levis: Otodus levis, B. AY. Gibbes, Proc. Acad. Nat. Sci. 

Pbilad. 1847, p. 268, and Journ. Acad. Nat. Sci. Philad 

[2] vol. i. p. 199, pi. xxvi. fig. 141.—Eocene; South 

Carolina. 

Lamna marginata : Otodus ? marginatus, Sir P. Egerton, tom. cit. 

p. 168, woodcut.—Upper Cretaceous ; Pondicherry. 

Lamna marroti: Otodus marroti, H. Coquand, Descript. Geol. etc. 

Depart. Charente, vol. ii. (1860), p. 157.—Campanian; 

lx, 

(rj 

Dordogne. 

Lamna minor : Otodus minor, C. G. Giebel, op. cit. Fische, p. 355. 

—Upper Eocene; Siildorf, near Magdeburg. Also re¬ 

corded from AVesteregeln and Antwerp. 

Lamna minuta : Otodus minutus, Sir P. Egerton, tom. cit. p. 169, 

woodcut; F. Stoliczka, tom. cit. pt. iv. p. 68, pi. xii. 

figs. 29, 30.—Upper Cretaceous ; Pondicherry. 

Lamna mitis: Otodus mitis, B. A. Philippi, tom. cit. p. 24, pi. ii. 

figs. 2-4.—Lower Miocene ; AYilhelmshohe, Cassel. 

Lamna mudgei, E. D. Cope, Yert. Cret. Form. AYest (Bep. U.S. 

Geol. Surv. Territ. vol. ii. 1875), p. 297, pi. xlii. figs. 11, 

12.^-Niobrara Formation; Kansas. Greensand ; New 
i 

Jersey. 

Lamna nana : Otodus nanus, Sir P. Egerton, tom. cit. p. 169, 

woodcut; F. Stoliczka, tom. cit. pt. iv. p. 68, pi. xii. 

figs. 25-28.—Upper Cretaceous ; Pondicherry. 

Lamna ornata, L. Agassiz, tom. cit. (1856), p. 275.—Tertiary; 

Ocoya Creek, California. ■' yj 

Lamna plana : Lamna (Sphenodus) plana, L. Agassiz, Poiss. Foss, 

vol. iii. (1843), p. 299, pi. xxxvii. figs. 30-32.—Ceno- 

S witzerland. manian 

A- 
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(?) Lamna pseudo-appendiculata : Otodus pseudo-appendiculatus, 

G. G. Gemmellaro, Atti Accad. Gioenia Sci. Xat. [2] 

yoI. xiii. (1857), p. 311, pi. vi. a. fig. 4.—Formation 

and locality unknown. 

(?) Lamna recticona : Otodus recticonus, L. Agassiz, Poiss. Poss. 

yoI. iii. (1843), p. 275, pi. xxxvi. fig. 34.—Miocene; 

Malta. (? Oxyrhina.) 

Lamna renardi: Otodus renardi, V. Kiprijanoff, Bull. Soc. Imp. 

Nat. Moscou, 1854, pt. ii. p. 387, pi. ii. figs. 21-30.— 

Cenomanian ; Governments of Kursk and Orel, Bussia. 

Lamna reversa, C. G. Gielel, op. cit. Fische, p. 360.—Lppei 

Eocene; Siildorf. 

(?) Lamna radis: Otodus rudis, A. E. Keuss, \erstein. bohm. 

Kreideform. pt. ii. (1846), p. 99, pi. xxi. figs. 26-40 ; A. 

Fritsch, Kept. u. Fische bohm. Kreideform. (1878), p. 6, 

woodcut fig. 6.—Turonian; Bohemia. (? Hinder teeth of 

Lamna semiplicata.) 

' 

— 

Lamna rupeliensis: Otodus rupeliensvOf H. Le Hon, Prelim. Mem. ^ 

*"C *7 Poiss. Tert. Belg. (1871), p. 11, woodeufc—Kupelian ; 

' Belgium. c; SsJU-. A- 

Lamna salentina : Otodus salentinus, 0. G. Costa, Paleont. Kegno 

Napoli, pt. i. (1850). p. 115, pi. ix. fig. 6.—Miocene ; 

pz T Naples. 

Lamna serotinci: Otodus (Pseud otriakis) serotinus, J. Probst,Y iirtt.:x7v///'y^^2/- 

■ Jahresh. vol. xxxy. (1879), p. 155, pi. ii. figs. 82-85.—j 

1 Molasse; Baltringen. ~ ^ ' 

‘1*' Lamna spathula : Otodus spathula, H. E. Sauvage, Biblioth. 

Ecole Hautes Etudes, vol. v. no. 9 (1872), p. 32, pi. i. 

figs. 27-32.—Senonian ; Sarthe, France. 

Lamna striata: Otodus striatus, T. C. Yinkler, Archiv. Mus. 

Teyler, vol. iv. (1876), pp. 8, 24, pi. i. figs. 7-9: G. 

Yincent, Ann. Soc. Koy. Malacol. Belg. vol. xi. (1876), 

p. 125, pi. vi. fig. 2.—Heersian and Bruxellian ; Belgium. 

Lamna subplicata: Otodus subplicatus, L. Agassiz (ex Munster, 

MS.), Poiss. Foss. voL iii. (1843), p. 274, ph xxxvi. fig. 38. 

—Lower Miocene ; Biinde, Prussia. 

Lamna sulcata : Otodus sulccitus, E. Sismonda (non Geinitz, 1843), 

Mem. K. Accad. Sci. Torino, [2] vol. x. (1849), p. 39, pi. i. 

figs. 34-36 ; G. G. Gemmellaro, tom. cit. p. 310, pi. i. a. 

fig. io.—Miocene ; Piedmont. [If well founded, requires 

a new specific name.] 
(?) Lamna tremauxi : Gcdeocerdo tremciuxi, H. E. Sauvage, Bull. 
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- 

Soc. Geol. Prance, [3] vol. viii. (1880), p. 457, pi. xiii. 

fig. 2.—TJ. Cretaceous (Carentonian); Charente, Prance. 

Lamna undulata, E. Sismonda, tom. cit. p. 47, pi. ii. figs. 23, 24. 

—Middle Tertiary ; Piedmont. 

Pragmentary teeth of Lamna from the Chalk of Sweden are 

also figured by S. Nilsson, Petrif. Suecana, 1827, pi. x. fig. 1 ; and 

a tooth from the Tertiary of Arkansas is figured in D. D. Owen, 

Pirst Pep. Geol. Peconn. N. Counties of Arkansas, 1858, pi. ix. 
fio* 7 

A species, L. (Otodus) woodwardii, is founded upon a vertebra 

from the Cambridge Greensand, by C. Hasse, Palseontogr. vol. xxxi. 

(1884), p. 8, pi. ii. figs. 13-15; another vertebra from the Ceno¬ 

manian of Kursk, Pussia, is named Otodus prcedator, E. von Eich- 

wald, Bull. Soc. Imp. Nat. Moscou, 1853, pfc. i. p. 221 ; and other 

vertebrae, from the Polling Downs Pormation, North Queensland, 

are described as Lamna daviesii by P. Etheridge, Jun., Proc. Linn. 

Soc. N. S. Wales, [2] vol. iii. (1888), p. 159, pi. iv. figs. 2, 3. 

In his work, Natiirl. Syst. Elasmobr., Besond. Theil (1882), 

C. Hasse describes vertebrae of Lamna from the Pliinerkalk of 

Strehlen, near Dresden (p. 220, pi. xxviii. figs. 8, 9), the Upper 

Eocene of Kressenberg, Bavaria (p. 220, pi. xxviii. fig. 7), and of 

Helmstedt, Brunswick (p. 219, pi. xxviii. figs. 10-13), and from the 

Crag of Antwerp (p. 219). 

An example from the Samland Eocene is also described by 

F. Noetling, Abh. Geol. Specialk. Preussen u. Thiiring. Staaten, 

vol. vi. pt. 3 (1885), p. 69, pi. x. fig. 4. 

Various vertebrae from the Upper Cretaceous and Tertiaries are 

also assigned to “ Otodus 97 (C. Hasse, ojo. cit. p. 206, pi. xxvii.), 

which is placed with Crossorliinus and Ginglymostoma in the 

Scylliolamnidae. Some connection between certain forms of Otodus 

and Squatina is also suspected by C. Hasse, Morphol. Jahrbuch, 

vol. ii. (1876), p. 474. 

The so-called Lamna lanceolata, J. W. Davis (Trans. Poy. Dublin 

Soc. [2] vol. iv. 1888, p. 20, pi. iii. fig. 12), from New Zealand, is 

founded upon a tooth evidently not Selachian. 

Genus CARCHARODON, Muller & Henle. 

[Syst. Beschreib, Plagiostom. 1841, p. 70.] 

Second dorsal fin and the anal very small. A pit at the root of 

the caudal fin, which has the lower lobe well developed ; side of the 

tail with a keel. Teeth large, erect, triangular, and serrated. \ 

/ys f /}>, - * <5* . j -m,'. r//,; /*• „ j 
sc J\ a . />. '7% - ( faU* : ,QU )- 
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Carcharodon subserratus, Agassiz. 

1843. Carcharodon subserratus, L. Agassiz, Poiss. Foss. vol. iii. p. 260, 
pi. xxxvi. tigs. 14, 15. 

1843. Carcharodon escheri, L. Agassiz, tom. cit. p. 260, pi. xxxvi. 
figs. 16-21. 

Type. Detached tooth; British Museum. 
A small, imperfectly known species. Teeth comparatively broad, 

compressed, without lateral denticles; serrations upon the coronal 
edges irregular and faintly marked. 

Form. § Log. London Clay (Lower Eocene): Isle of Sheppey. 
Upper Eocene : Kressenberg, Eavaria. “ Swiss Molasse.” 

P. 2356. Type specimen ; London Clay, Isle of Sheppey. 

Enniskillen Coll. 

Carcharodon lanciformis, Gibbes. 

1847. Carcharodon lanciformis, P. W. Gibbes, Proc. Acad. Nat. Sci. 
Philad. p. 267. 

1848. Carcharodon lanciformis, P. W. Gibbes, Journ. Acad. Nat. Sci. 
Philad. [2] vol. i. p. 147, pi. xxi. tigs. 46-51. 

Type. Detached teeth. 
A species of moderate size. Teeth comparatively broad, much 

compressed, often with partially separated lateral denticles. The 
upper lateral teeth often much curved outwards. 

Form. Loc. Eocene (Phosphate Beds): South Caroli 

28103. Five imperfect teeth. Purchased, 1852. 

P. 5738. Six teeth. Presented by Miss Caroline Birley, 1888. 

46999 a. Tooth. Purchased, 1876. 

10535. Tooth, either of this species or the so-called C. sulciclens. 

Mantell Coll. 

10537. Ten small teeth, some pertaining to this species, others 
probably to young of C. megalodon. Mantell Coll. 

C#Jacr^/fS S' r y/^ * C . 
Carcharodon auriculatus (Blainville). / ^ " /£ ^ 

(Wh. . -i £ - ' 
1752. Figure by A. Scilla, De Corporibus Marinis, pi. v. fig. 1. r , - 
1784. Figmes by Burtin, Oryctographie de Bruxelles, pi. I. figs. Q, P. r vus/ 
1818. Squalus auricidatus, H. D. de Blainville, Nouv. Diet. d’Hist. Nat, „;V ‘ 

vol. xxvii. p. 384. ^ nr; 2f9fl 
- • c" ^ 

f.V fi ( t i Trr— f L - 

♦ * 
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1843. Carcharodon ouriculatus, L. Agassiz, Poiss. Foss. vol. iii. p. 254, 

pi. xxviii. figs. 17-19. 

1843. Carcharodon angustidens, L. Agassiz, tom. cit. p. 255, pi. xxviii. 
figs. 20-25, pi. xxx. fig. 3. 

1843. Carcharodon turgidus, L. Agassiz, tom. cit. p. 256, pi. xxx. a. 
figs. 8,1CX+~^^ - eXx -) 

1843. Carcharodon lanceolatus, L. Agassiz, tom. cit. p. 257, pi. xxx. fig. 1. 

1843. Carcharodon toliapicus, L. Agassiz, tom. cit. p. 257, pi. xxx. a. 

fig. 14. 

1843. Carcharodon heterodon, L. Agassiz, tom. cit. p. 258, pi. xxviii. 
figs. 11-16. 

1843. Carcharodon megalotis, L, Agassiz, tom. cit. p. 258, pi. xxviii. 
figs. 8-10. 

1843. Carcharodon disauris, L. Agassiz, tom. cit. p. 259, pi. xxviii. fig. 7. 

1844. Carcharodon auriculatus, P. M. Pedroni, Actes Soc. Linn. Bor¬ 
deaux, vol. xiii. p. 285, pi. i. fig. 23. 

1847. Carcharodon acutidens, It. W. Gibbes, Proc. Acad. Nat. Sci. 
Pbilad. p. 267. 

1848. Carcharodon angustidens, It, W. Gibbes, Journ. Acad. Nat. Sci. 

Pbilad. [2] vol. i. p. 145, pi. xix. figs. 10-18, pi. xx., pi. xxi. 
figs. 37, 38. 

1848. Carcharodon acutidens, It. W. Gibbes, tom. cit. p. 146, pi. xxi. 
figs. 39-44. 

(?) 1849. Carcharodon angustidens, E. Sismonda, Mem. It. Accad. Sci. 

Torino, [2] vol. x. p. 36, pi. i. figs. 30, 31. 

1849. Carcharodon heterodon, E. Sismonda, tom. cit. p. 38. 

1850. Carcharodon heterodon, F. Dixon, Foss. Sussex, p. 204, pi. xi. 
fig. 19. 

1852. Carcharodon disauris, P. Gervais, Zool. et Pal. FranQ. pi. lxxiv. 

fig. 6, pi. lxxv. fig. 6. 

1854-56. Carcharodon angustidens, O. G. Costa, Paleont. Regno 

Napoli, pt. ii. p. 50, pi. vi. fig. 3. 

1854-56. Carcharodon interamnice, 0. G. Costa, op. cit. pt. ii. p. 53, 
pi. v. fig. 6. 

1857. Carcharodon angustidens, G. G. Gemmellaro, Atti Accad. 

Gioenia Sci. Nat. [2] vol. xiii. p. 304, pi. v. a. fig. 6 a. 

1857. Carcharodon angustidens, var. turgidus, G. G. Gemmellaro, tom. 

cit. p. 305, pi. v. a. figs. 7, 8 a. 

1863. Carcharodon angustidens, turgidus, lanceolatus, and heterodon. 

K. E. Scbafhauti, Siid-Bay. Leth. Geogn. p. 239, pi. lxiii. 
figs. 3-5, pi. lxiv. fig. 7. 

1863. Carcharias leptoclon, K. E. Scbafhauti, op. cit. p. 241, pi. lxiii. fig 2. 

1871. Carcharodon disauris ?, H. Le Hon, Prelim. Mdm. Poiss. Tert. 
Belg. p. 12. 

1875. Carcharodon angustidens, F. M‘Coy, Prodrom. Palseont. Victoria 
(Geol. Survey Victoria), dec. ii. p. 8, pi. xi. figs. 2, 3. 

1875. Carcharodon arndti, T. C. Winkler, Archiv Vereins Fr. d. Natur- 

gesch. Mecklenburg, vol. xxix. p. 119, pi. iii. fig. 11. 
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1877. Carcharodon angustidens, J. Leidy, Journ. Acad. Nat. Sci. Pliilad. 

[2] yoI. viii. p. 253. 

1882. Carcharodon angustidens, H; E. Sauvage, Mem. Soc. Sci. Nat. 

Saone-et-Loire, yol. iv. p. 44. 
1883. Carcharodon angustidens, H. B. Geinitz, Abh. Naturw. Ges. Isis, 

Dresden, p. 6, pi. i. fig. 11. 

1883. Carcharodon angustidens, W. Dames, Sitzungsb. k. p'euss. Akad. 

Wiss. pt. i. p. 145. 

1885. Carcharodon angustidens, F. Noetling, Abb. Geol. Specialk. 

Preussen u. Tbiiring. Staaten, yoI. vi. pt. 3, p. 82, pi. \i. figs. 1-3. 

1887. Carcharodon heterodon, L. Dollo, Revue Quest. Scient. vol. xxii. 

p. 81. 

1888. Carcharodon angustidens, J. W. Davis, Trans. Roy. Dublin Soc. 

[2] vol. iv. p. 9, pi. i. figs. 4-6, pi. vi. fig. 22. 

Type. Detached tooth. 

Teeth robust, comparatively narrow, with a pair of broad lateral 

denticles ; outer coronal face flat or slightly convex. Lateral den¬ 

ticles especially large in the lateral teeth, which have a very narrow 

oblique crown. 

The teeth from the English, French, and Bavarian Eocene 

assigned to this species are generally smaller than those from 

other localities, but similar in form. 

Two nearly complete skeletons, from the Rupelian Beds of Boom, 

near Antwerp, are preserved in the Royal Museum of Natural His¬ 

tory, Brussels (see L. Dollo, loc. cit.). 

Form. 6j' Loc. Middle and Upper Eocene: S.E. England, N. France, -f ■ 

Belgium, Bavaria, S. Carolina, and Alabama. Miocene : W. France, 

Belgiumfhf'. Germany, Italy, Sicily, and Maryland. Pliocene: 

Antwerp, Belgium. Lower and Middle Tertiaries: Egypt, Arabia, 

Yictoria \ and New Zealand. £(. ; , 
X-s<A’ A* rcc*. - 

35598-603, 35612. Two perfect and eight fragmentary teeth: t—j— 

Eocene, Alabama, TT.S.A. 

Presented by Prof. J. W. Mallet, 1859. 

P. 1200. Seven teeth; Eocene, Clarke’s Co., Alabama. 

Egerton Coll. 

P. 2386. Eighteen teeth, some imperfect; Clarke’s Co., Alabama. 

Enniskillen Coll. 

42850. Lateral tooth; Belgium. Van Brecla Coll. 

P. 4095. Yery large tooth ; Phosphate Beds, Charleston, S. Carolina. 

By exchange, 1883. 

1 E. M‘Coy, Ann. Mag. Nat. Hist. [3] to!, xx. (1867), p. 192. 
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46996-98. Six teeth ; South Carolina. Purchased, 1876. 

25674-5. Two teeth, figured by Dixon, op. cit. pi. xi. figs. 11, 19, 

under the name of C. heterodon, Agass.; Bracklesham 

Beds, Bracklesham Bay, Sussex. Dixon Coll. 

25676. Ten similar teeth ; Bracklesham. Dixon Coll. 

38865. Robust erect tooth ; Bracklesham. Bowerbank Coll. 

43123. Lateral tooth; Bracklesham. Wether ell Coll. 

P. 1199. Six teeth ; Bracklesham. Egerton Coll. 

P. 5818. Tooth ; Bracklesham. Cracherode Bequest. 

40310. Lateral tooth; Colesworth, near Woking, Surrey. 

Purchased, 1867v 

28372. Rive teeth ; Calcaire Grossier, Roquet, Paris. 

Purchased, 1853. 

29024. Erect tooth, wanting lateral denticles, and another much 

abraded tooth; Calcaire Grossier, Chaumont, Paris. 

Purchased, 1854. 

35536. Six imperfect teeth; Upper Eocene, Kressenberg, Bavaria. 

Purchased, 1859. 

P. 367, P. 369. Two dental crowns; Kressenberg. By exchange. 

P. 4945. Two imperfect teeth ; Kressenberg. 

Presented by J. E. Lee, Esq., 1885. 

42007. Small tooth; Eocene, near Brussels. Purchased, 1870. 

P. 280. Large lateral tooth ; Rupelian Beds, Boom, near Antwerp, 

Belgium. Transferred from Mus. Practical Geology, 1880. 

P. 1201. Three teeth, and one much abraded; Boom. Egerton Coll. 

P. 2384, P. 2389. Three teeth; Boom. Enniskillen Coll. 

41343. Dental crown ; Rupelian Beds, Rupelmonde, near Antwerp. 

Purchased, 1869. 

28373. Small abraded erect tooth; Miocene, Bordeaux. 

Purchased, 1853. 

32734. Large robust dental crown; Miocene, Xabregas, near 

Lisbon. Presented by J. ti. Valentine, Esq., 1875. 
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P. 2385. Two teeth ; Crag, Antwerp. Enniskillen Coll. 

P. 337 a. Two imperfect small teeth, perhaps of this species, from 

the Arabian Desert. 

(zy ffsT Presented by Sir Richard Oiuen, K.C.B., 1881. 

1752. Figures by A. Scilla, De Corporibus Marinis, pi. iii. fig. 1, pi. v. 

fig. 2, pi. yi. fig. 1. 
1818. Carcharias verus, H. D. de Blainville, Nouv. Diet, d Hist. Nat. 

. xxvii. p. 384 L 
1837. Carcharias megalodon, E. Charles worth, Mag. Nat. Hist. n. s. } u % 

vol. i. p. 225, woodc. fig. 24. . 
1843. Carcharodon megalodon, L. Agassiz, Poiss. Foss. vol. iii. p. 247, 

pi. xxix. 
1843. Carcharodon rectidens, L. Agassiz, tom. cit. p. 250, pi. xxx. a. 

fig-10, . 1 
1843. Carcharodon subauriculatus, L. Agassiz, tom. cit. p. 251, pi. xxx* a. 

figs. 11-13. 
1843. Carcharodon productus, L. Agassiz, tom. cit. p. 251, pi. xxx. 

figs. 2, 4J3, 7,8. f . 
1843. Carcharodon polygyrus, L. Agassiz, tom. cit. p. 253, pi. xxx. 

figs. 9-12. 
1844. Carcharodon megalodon, P. M. Pedroni, Actes Soc. Linn. Bor¬ 

deaux, Yol. xiii. p. 286, pi. i. fig. 26. 
1848. Carcharodon megalodon, R. W. Gibbes, Journ. Acad. Nat. Sci. 

Phil ad. [2] vol. i. p. 143, pi. xviii., pi. xix. figs. 8, 9. 

1849. Carcharodon megalodon, E. Sismonda, Mem. R. Accad. Sci. 

Torino, [2] vol. x. p. 34, pi. i. figs. 8-13. 

1849. Carcharodon crassidens, E. Sismonda, tom. cit. p. 35, pi. i. 

figs. 32, 33. 
1849. Carcharodon polygyrus, E. Sismonda, tom. cit. p. 36. 

1849. Carcharodon productus, E. Sismonda, tom. cit. p. 37, pi. i. 

figs. 25-29. 
1850. Carcharodon megalodon, 0. G. Costa, Paleont. Regno Napoli, 

pt. i. p. 117, pi. ix. fig. 2. 
1852. Carcharodon megalodon, P. Gervais, Zool. et Pal. Francy pi. Ixxiv. 

figs. 11, 12, pi. Ixxy. fig. 10. 
1854. Carcharodon megalodon, R. Owen, Cat. Foss. Rept. & Pisces Mus. 

R. Coll. Surgeons, p. 124. 
1854-56. Carcharodon megalodon, O. G. Costa, Paleont. Regno Napoli, 

pt. ii. p. 46, pl. v. figs. 2, 3, pi. vi. fig. 1. 

1 This specific name refers to the existing Carcharias lamia, to which 

Blainville assigned the fossil teeth. * 

( 

v /°' L/ 3/' ' /%*<*> 
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1854—56. Carcharodon auriculatus, O. G. Costa, op. cit. pt. ii. p. 48, 
pi. v. fig. 5. 

1854-56. Carcharodon rectidens, 0. G. Costa, op. cit. pt. ii. p. 51, pi. v. 
fig. 4, pi. vi. fig. 2. 

1854-56. Carcharodon prochictus, 0. G. Costa, op. cit. pt. ii. p. 52, pi. y. 
fig. 1. 

1854-56. Carcharodon arcuatus, 0. G. Costa, op. cit. pt. ii. p. 56, pi. vi. 
fig. 4. 

1854-56. Carcharodon Iatissimus, 0. G. Costa, op. cit. pt. ii. p. 55, pi. y. 
fig. 8. 

1857. Carcharodon megalodon, G. G. Gemmellaro, Atti Accad. Gioenia 
Sci. Nat. [2] yoI. xiii. p. 299, pi. ii. a. 

1857. Carcharodon megalodon, var. siculus, G. G. Gemmellaro, tom. cit. 
p. 300, pi. iii. a. figs. 1-3. 

1857. Carcharodon megalodon, var. subauriculatus, G. G. Gemmellaro, 
tom. cit. p. 301, pi. iv. a. figs. 1 a-3 a. 

1857. Carcharodon productus, G. G. Gemmellaro, tom. cit. p. 306, pi. v. a. 
figs. 3 a-5 a. 

1857. Carcharodon Iatissimus, G. G. Gemmellaro, tom. cit. p. 307, pi. iv. a. 
fig. 4. 

(P) 1861. Carcharodon heterodon, G. Micliellotti, Miocene Inf. Italie 

Septentr. (Mem. Soc. Holland. Sci.), p. 143, pi. xiv. figs. 8, 9. 

1865. Carcharodon crassus, 0. G. Costa, Paleont. Regno Napoli, 
Append, i. p. 102, pi. vi. fig. 1. 

1865. Carcharodon auriculatus, var. falciformis, 0. G. Costa, op. cit. 
Append, i. p. 104, pi. vi. fig. 2. 

1870. Carcharodon megalodon, F. Roemer, Geol. von Oberschlesien 
pi. xlviii. fig. 16. 

1871. Carcharodon megalodon, H. Le Hon, Prelim. Mem. Poiss. Tert. 
Belg. p. 7. 

(P) 1872. Carcharodon helveticus and Carcharodon turicensis, K. Mayer, 

Syst. Verzeichn. Verstein. Helvetian Scliweiz u. Schwabens, p. 35 
(names only)1. 

1875. Carcharodon megalodon, F. M'Coy, Prodr. Palmont. Victoria, 
(Geol. Sure. Viet.), dec. ii. pi. xi. fig. 4. //■ ■ c . " A 

1876. Carcharodon megalodon, rectidens, productus, and polygyrus, 

R. Lawley, Nuovi Studi Pesci, etc. Colline Toscane, pp. 22, 23. 

1877. Carcharodon megalodon, J. Leidy, Journ. Acad. Nat. Sci. Pbilad. 
[2] vol. viii. p. 253. 

1877. Carcharodon megalodon, K. Miller, Das Molassemeer Boden- 
seegeg. p. 65, pi. iii. fig. 72. 

1 Through the kindness of Prof. Mayer-Eymar, the writer has had the oppor¬ 

tunity of studying the original teeth thus named. They are insufficient for 

definite determination ; but the types of C. helveticus closely resemble the lower 

teeth of C. megalodon, and that of C. turicensis the hinder teeth of the same 
species. 
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t1<fU C* / .Sh/P<X^o* £c/-/&/* y<rA-*^*~~ CfstS? S-+cS 'r’/* *b ^>t/? / 
1877. Carcharodon megalodon, A. Locard, Faune Terr. Tert. Moy. Corse, 

p. 8. 

1879. Carcharodon megalodon, F. Bassani, Atti Soc. Veneto.-Trent. 
Sci. Nat. vol. yi. p. 62. 

1879. Carcharodon megalodon, J. Probst. Wiirtt. Jahresh. vol. xxxv. 
p. 138. 

1879. Carcharodon megalodon, K. Martin, Zeitschr. deutsch. geol. Ges. 
vol. xxxi. p. 478. 

1881. Carcharodon megalodon, R. Lawley, Studi Comp. Pesci foss. coi 

yiv. generi Carcharodon, Oxyrhina, e Galeocerdo, p. 35, pis. yi.-xi. 

{Carcharodon), pi. iy. ( Carcharodon), tig-. 1. 

1882. Carcharodon megalodon, II. E. Sauyage, M6m, Soc. Sci. Nat. 
Saone-et-Loire, yol. iy. p. 41, pi. i. fig. 11. 

1882. Carcharodon polygyrus, H. E. Sauyage, tom. cit. p. 43, pi i 
fig. 10. 

1883. Carcharodon megalodon, K. Martin, Samml. geol. Reichs-Mus. 
Leiden, [1] yol. iii. p. 23, pi. i. fig. 12. 

1888. Carcharodon megalodon, J. W. Davis, Trans. Roy. Dublin Soc. 
[2] vol. iv. p. 12, pi. ii. figs. 1-3. 

1888. Carcharodon rohustus, J. W. Davis, tom. cit. p. 13, pi. i. fig. 7. 

fnS.Vrt' 

/•'l 

***** J*/ 
h'L 

Type. Detached teeth; Museums of Carlsruhe, Strassburg, and 
Paris. v .* j 

A species attaining to a very large size, the teeth being someiirnST — 

as much as 0-15 in total height. Teeth comparatively broad and ^ 

robust, the outer coronal face flat or slightly convex, the apex some- 

times gently curved outwards ; distinct lateral denticles absent. / x ./ 

Form, Log. Eocene and Phosphate J>eds : Alabama and South'~ ; 

^^V'ca.Carolina, U.S.A. Miocene : France^Spain, Portugal, Malta, Sicily, f ~ . 

, -^g.0 Corsica, Germany, Austria, and Maryland. Pliocene: Italy, Bel- 

(s Agium, and S.E. England. Various Tertiary Deposits: Arabian/^^ 

Desert, East Indies, West Indies, Central and South America,c/V 
—• / — 

Victoria1, South Australia, and New Zealand, v/,//goy) 

28103. Fragmentary tooth; Phosphate Beds, Cooper Rive"r,1s*outh 
Carolina, U.S.A. Purchased, 1852. 

p. S' 

tlJZ 

46994-5. Three very large teeth, one measuring 0*127 in maximum 

breadth and 0*15 in height; Wimbee and Parrott Creeks, ?LJ 
St. Helena Sound, S. Carolina. Purchased, 1876. 

P. 5816. Two teeth, slightly smaller; S. Carolina. Purchased. b 

P. 4094. Large tooth ; Ashley River Phosphate Beds, Charleston 

S. Carolina. By exchange, 1883. 

1 F. M‘Coy, Ann. Mag. Nat. Hist. [3] vol. xx. (1867), p. 192. 

<■ X , £V'S~f/fS-S 7k fa. rS / pp ^ /6, 
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P. 4939. Similar tooth; Charleston. 
Presented by J. E. Lee, Esq., 1885. 

P. 1191, P. 1198. Imperfect large tooth, and small abraded tooth; 

Miocene, Maryland. Eyerton Coll. 

P. 5806. Fragmentary tooth, labelled by Agassiz “ Carchciricis 

macroclon ” ; Maryland. Enniskillen Coll. 

P. 2383 a. Small abraded tooth, referred to C. poly gyrus by Agassiz, 

tom. cit. p. 253; Eocene (or Miocene), Newburn, 1ST. 

Carolina. Enniskillen Coll. 

P. 2388. Three small teeth, probably hinder teeth of this species; 

Eocene, Clarke’s County, Alabama. Enniskillen Coll. 

35538 Tooth; “ Miocene, United States.” 

Presented by the Hon. E. Chitty, 1859. 

40354. Dental crown; Miocene, Anjou, France. Purchased, 1867. 

28376. Tooth; Miocene, Bordeaux. Purchased, 1853. 

P. 1192. Dental crown; Miocene, Ardeche, S. France. 

Egerton Coll. 

P. 1193. Small tooth ; M. Miocene, Sansan, Gers, France. 

Egerton Coll. 

32734. Apex of tooth ; Miocene, Sacavem, near Lisbon. 

Presented by J. S. Valentine, Esq., 1857. 

32734 a. Three small teeth, probably of this species ; Miocene, 

Xabregas, near Lisbon. 

Presented by J. S. Valentine, Esq., 1857. 

38643. Tooth ; Miocene, Tejares, Malaga. Purchased, 1860. 

172, 995, 998, 1086, 1073, 1082, 1279 (Sloane Cat.). Seven teeth ; 

Miocene, Malta. Sloane Coll. 

1956. Dental crown ; Malta. Presented by Miss Attersoll. 

20589. Four erect teeth ; Malta. Purchased, 1845. 

24595, 24800, 24855. Six teeth, and three orhers much broken; 

Malta. Purchased, 1850. 

28375. Large perfect tooth ; Malta. Purchased, 1853. 



(9^.^ 'Tx-a~9 ( %'Sir<5u^s>T-ez, Z~/ern . Ccu./au 

0// ^yf /xy^. //> /^Afro- 3 

/-9?y- . " 

/f#4* <£±£^f±f^Z2- Hicr^e^ H 

(rfc/. <2<?jZZ‘ Q$<^KS.J -/b- <&?„ ^/ ^xx//a '-*%&•) 'S 

j?<s*>yP. yA^P. / x // {/?%%.) y6. 5~a . 

/ f * y*a*<~&*ycyy^yyf^yzi , /^y/^x. ss^ji 

y~cn<st^. feu, y^2 s. . y -$y. (srJ/\- 

/ / 0. s <*»* r? 1 

L 

jf yz*. /yyy yy&/o-vo^ ^y? is?y^?. ^ ^?y?/. /• 

£~/3 S • Cf 7 V jc , 7 
7&* y~ y. (Ui ^ ’ , • 

^<r.z^Lyy. s^y ^ 

<y~* /Me*, sr yy a* 

/94-&' (-' ^ ZZZ. Ajl^/c A~e. ^ 'yA^Lc- S <y/-\i 

fiO> 3cxxv-3cxocvif /f? /£/~ /<? f . 

/^7- ^yny^-yy, , /0.22 -c/uj/3 lsy„^c^Vj 

t?Z.y. C2./qfaesn&p Sl.sfr. (V A/e<6^, A/^Z 61^!%%^ ’P**' 

/raf/tyo'e fia^ms/a^sZ Ser. 5 //6/ . /o ,/y>. /eJ~f,0j 3 <^4 G/^JeenP. 

nr?ayj /3aim- fTk*/* . /u^uissmuseum TireAu. /frihsc/,. 2><^,msh«/tj. 

/^jj- iT. A^tyCi./oz/y1^ - - 
C. /^3/i' , /*•<£?> ,/?''/ /• /-^- /T^^r 

'/•??• £*• —• /V' ;; 
/V- -fV»IJ* 

/f'Vj- <^_ yjyyyyyy? , sn'<s~*y^•-ek - /q^. x^., 

m^4*. H-v-q. r .r>0 ^ ;y.2. 

/S^c5, ^ rVKtWeu -^--. O', m-tUji^_ *, . 5-^1. J±<Ml 'f^4c 

/ ,y-£-<! p- y. 

r<f*l2>. c_. s?r <*A m*2js-Ajyy yyyif^ s&ir- y.<3mrt. /'3<rat^pf„rs!, 

7^6'<? '^^77 ^ eu 9m7f^. <?«jf. £&yj.u. 

(AZ^ * 3 <^7 ^ ^ &~Zij:c'T» 
1 



**^&^f**^ cy& 51. Uy 

/^K sfS'S, /H*~%~ . /**-*f • «5i/_ /To- / . /&*$ . /,8i/*>.£rt 2 i 



LAMNIDiE. 419 

28539. Large tooth, and lateral tooth; Malta. 

29026. Small erect tooth ; Malta. 

36072. Large tooth ; Malta. 

39042. Large tooth ; Malta. 

41769. Imperfect lateral tooth ; Malta. 

Dixon Coll. 

Purchased, 1854. 

Purchased, 1861. 

Bowerbank Coll. 

Pur chased, 1869. 

50011-12. Large tooth, and imperfect lateral tooth; Malta. 

Trevelyan Bequest. 

P. 5817. Perfect tooth, and fragment; Malta. Cracherode Bequest. 

P. 1190. Nine teeth ; Malta. Egerton Coll. 

P. 1195-6. Nine small lateral teeth ; Malta. Egerton Coll. 

P. 2383, P. 2390, P. 2392-3, P. 4566-68. Sixteen teeth, some 

large, some imperfect; Malta. Enniskillen Coll. 

^ P. 4666. Three teeth; Malta. Purchased, 1884. 

P. 4884. Dental crown; Malta. 

Presented by Joshua Brown, Esq., 1885. 

42064. Large dental crown ; (?) Malta. 

Presented by Mrs. Balfour, 1870. 

P. 5807. Imperfect dental crown; Molasse,Hohenzollern,Germany. 

Purchased. 

P. 5124. Tooth ; “ Miocene, Vienna Basin.” Purchased, 1886. 

P. 1194. Four teeth ; formation and locality unknown, hut probably 

Antwerp Crag. Egerton Coll. 

P. 5808. Tooth; Crag, Antwerp. Enniskillen Coll. 

49459. Abraded tooth; Bed Crag, Woodbridge, Suffolk. 

Purchased, 1878. 

39004-5. Two abraded teeth; Bed Crag, near Felixstowe, Suffolk. 

Bowerbank Coll. 

P. 1197. Four abraded teeth ; Felixstowe. Egertoji Coll. 

P. 337. Two teeth, and six fragmentary teeth; Arabian Desert. 

Presented by Sir Richard Owen, K.C.B., 1881. 

2 e 2 
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46505. Tooth ; Paradise Bay, Jamaica. ^ 

Presented by Thomas Kerr, Esq., 1875 

P. 5911. Large tooth; Seven Brothers, St. Domingo. 

Presented by Sir Robert Schomburgk, 1836. 

P. 278. Small tooth; Cuba. 

Transferred from Mus. Practical Geology, 1880. 

36328. Small tooth, noticed by C. C. Blake, 4 The Geologist/ vol. v. 

p. 316 ; Aspinwall, Darien. Purchased, 1862. 

P. 5810. Imperfect small tooth; from Gnimbi, Province of Esme¬ 

ralda, Ecuador. History unknown. 

P. 279. Dental crown ; South America. 

Transferred from Mus. Practical Geology, 1880. 

P. 5216. Plaster cast of large tooth ; Upper Tertiary, Lake Bonny, 

S. Australia. 

Presented by Sir Samuel Davenport, K.C.M.G., 1886. 

P. 5809. Imperfect large dental crown; Wanganui Beds(?), between 

N. Plymouth and Adelaide, New Zealand. 

Presented by Dr. J. S. Bowerbank. 

P. 2309. Small tooth ; Trelissic Formation, New Zealand. 

By exchange, 1876. 

Carcharodon rondeletii, Miiller & Henle. 

1841. Carcharodon rondeletii, Muller & Henle, Sjst. Besc-hreib. Plagio- 
stom. p. 70 1. 

1843. Carcharodon sulcidens, L. Agassiz, Poiss. Foss. vol. iii. p. 254, 

pi. xxx. a. figs. 3-7. 

(?) 1848. Carcharodon sulcidens, It. W. Gibbes, Journ. Acad. Nat. Sci. 

Philad. [2] vol. i. p. 147, pi. xxi. figs. 52, 53. 

1857. Carcharodon sulcidens, G. G. Gemmellaro, Atti Accad. Gioenia 

Sci. Nat. [2] vol. xiii. p. 308, pi. iv. a. figs. 5-7. 

1857. Carcharodon tornabene, G. G. Gemmellaro, tom. cit. p. 309, pi. i. a. 
fig. 12. 

1881. Carcharodon etruscus, It. Lawley, Studi Comp. Pesci foss. coi 

viventi gen. Carcharodon, Oxyrhina, e Galeocerdo, p. 17, pis. ii., 

iii., v. {Carcharodon), pi. iv. (Carcharodon), fig. 2. 

Type of C. sulcidens. Detached teeth ; Palaeontological Museum, 

Munich (Munster Collection). 

1 For other references to the recent fish, see A. Gunther, Cat. Fishes Brit. 
Mus. vol. viii. p. 392, 
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The type species of moderate size. Teeth comparatively broad, 

compressed, without indications of lateral denticles. Coronal apex 

often slightly curved outwards; external coronal face of the upper 

teeth often marked by few vertical wrinkles. 

As the result of Lawley’s researches, the fossil teeth here enume¬ 

rated may be regarded as pertaining to the existing species^— 

Form. Sf Loo. Pliocene : Italy, Sicily, and England."" (?) Miocene 

27029-30, 27520. Nine abraded teeth ; Red Crag, Sutton, Suffolk. 

Purchased, 1851-52. 

41341. Eight abraded teeth ; Red Crag, Suffolk. 

Brown Coll.—Presented by Sir Richard Owen, K.C.B., 1859. 
zb 5* 

P. 5305. Tooth with scarcely abraded crown; Coralline Crag, 

Orford, Suffolk. Purchased. 

P. 2313. Imperfect tooth, much resembling those of this species; 

Older Miocene (?), New Zealand. By exchange, 1876. 

47022. Tooth and dental crown ; Orciano, Tuscany. 

Purchased, 1875. 

P. 5550. Four teeth, more or less imperfect; Piacenza, N. Italy. 

By exchange, 1888. 

48996. Seven teeth ; Newer Tertiary, Coquimbo, Chili. 

Presented by C. J. Lambert, Esq., 1878. 

The following species are also recognized upon the evidence of 

detached teeth, though it is not improbable that some of the names 

are synonyms of those recorded above :— 

Carcharodon brevis, H. Le Hon, Prelim. Mem. Poiss. Tert. Belg. 

(1871), p. 7, woodcut.—Pliocene ; Belgium. 

Carcharodon caifassii, R. Lawley, Nuovi Studi Pesci etc. Colline 

Toscane (1876), p. 23.—Pliocene : Tuscany. 

Carcharodon costce, G. G. Gemmellaro, Atti Accad. Gioenia Sci. 

Nat. [2] vol. xiii. (1857), p. 303, pi. v. a. figs. 1 a, 2 a.— 

Miocene ; Sicily. [? C. megalodon.] 

Carcharodon gibbesii, G. Michelotti, Miocene Inf. Italie Septen- 

trionale (Mem. Soc. Holland. Sci. Haarlem, 1861), p. 143, 

pi. xiv. figs. 5-7.—Miocene; N. Italy. 

Carcharodon leptoclon, L. Agassiz, Poiss. Eoss. vol. iii. (1843), 

p. 259, pi. xxviii. figs. 1-6.—Formation and locality 

unknown. 
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Carcharodon longidens, L. Pillet, Mem. Acad. Sci. Savoie, [3] 

vol. ix. (1883), p. 277, with plate.—(?)Danian; Haute 
Savoie.y<^lc>y 

Carcharodon microdon, H. Le Hon, op. cit. p. 7, woodcut.— 

Pliocene: Belgium. 

Carcharodon mortoni, R. W. Gibbes, Proc. Acad. Hat. Sci. Philad. 

1847, p. 266 ; Journ. Acad. Hat. Sci. Philad. [2] vol. i. 

(1848), p. 146, pi. xxi. fig. 45.—Phosphate Beds; South 

.,U;C‘\ Carolina- 
/ Carcharodon rectus, L. Agassiz, Amer. Journ. Sci. [2] vol. xxi. 

(1856), p. 27A—Tertiary; Ocoya Creek, California. 

Carcharodon semiserratus, L. Agassiz, Poiss. Foss. vol. iii. (1843), 

r>}- '' p. 256, pi. xxx. a. figs. 1, 2.—Miocene ; Malta. 

Carcharodon simus, F. Bassani, Atti Soc. Tosc. Sci. Hat. vol. iii. 

(1877), p. 77, ph xi. fig. 1; Atti Soc. Veneto-Trent. Sci. 

Hat. vol. v. (1878), p. 280.—Miocene; Creazzo, Italy. 

Carcharodon tumidissimus, 0. G. Costa, Paleont. Regno Hapoli, 

pt. ii. (1854-56), p. 54, pi. v. fig. 7.-—Miocene ; Haples. 

A detached dental crown of Carcharodon, from the Chalk or 

Tertiary beds of Manganischlak, Caspian Sea, is also described by 

E. vonEickwald, Geogn.-palseont. Bemerk. Halbinsel Manganischlak 

(1871), p. 66, pi. iv. figs. 8, 9 (G. sidcidens). Another tooth, from 

the Siwalik Formation of Pegu, Burmah, is described by R. Lydekker, 

Pal. Ind. [10] vol. iii. (1886), p. 243, pi. xxxv. fig. 8. 

/ A large vertebra from the Crag of Antwerp, very suggestive of 

the vertebra of Cetorhinus (Selache), is described under the name of 

Carcharodon selachoides by C. Hasse, Hatiirl. Syst. Elasmobr., Besond. 

Theil (1882), p. 229, pi. xxx. fig. 35; and" another is figured on 

pi. xxx. fig. 34. 

Yertebrse from the Samland Eocene are also assigned to Carcha¬ 

rodon by F. Hoetling, Abh. Geol. Specialk. Preussen u. Thdring. 

Staaten, vol. vi. pt. 3 (1885), p. 88, pi. x. figs. 1, 2. 

~ - hTk. r rrt.T- i^'to OO-^' l°- S~ot 

• cS°*‘ Genus Agassiz. 

^ [Poiss. Foss. vol. iii. 1843, p. 224.] > 

V*. sc,. « 
&n imperfectly definable genus, comprising species of small or C' 

moderate size, known only by the teeth. Teeth compressed, more ^ 

or less triangular, usually with distinct marginal serrations; in ** 

external form very suggestive of the teeth of S'phyrna (Zygcena) or c/ 

Carcharias, but differing in the absence of an internal cavitv. 
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/ i/v —lr C,t4c^ 

/A ^aCorax pristodontus, Agassiz. 
\ ✓ 

1799. Dewte c/e Squales, Faujas St. Fond, Hist. Nat. Mt. St.-Pierre de 
Maestricht, p. 110, pi. xviii. tigs. 1, 9. 

1834. Gctleuspristodontus, S. G. Morton, Synopsis Org. Remains Cret. 
U. States, pi. xi. tig. 6, and Aruer. Journ. Sci. vol. xxviii. p. 277. 

1843. Corax pristodontus, L. Agassiz, Poiss. Foss. vol. iii. p. 224, 
j pi. xxvi. figs. 9-13. 

1843. Corax kaupii, L. Agassiz, tom. cit. p. 225, pi. xxvi. figs. 4-8, 
ph_xxvi. a. figs. .25-34.___—-- 

(?) 1843. Corax appendiculatus, L. Agassiz, tom. cit. p. 227, pi. xxvi. a. 

C 
Wvw> 

figs. 16-201. 
S <2C> 

V 

1845. Corax pristodontus, Sir P. Egerton, Quart. Journ. Geol. Soc. 
vol. i. p. 167 (woodc.). 

1849. Galeocerdo pristodontus, R. W. Gibbes, Journ. Acad. Nat. Sci. 
Philad. [2] vol. i. p. 192, pi. xxv. fig. 70. 

1852. Corax appendiculatus ?, P. Gervais, Zool. et Pal. Fran9. pi. lxxvi. 
fig. 18. 

1854. Corax pristodontus, E. Hebert, Mem. Soc. G£ol. France, [2] 
vol. v. p. 353, pi. xxvii. fig. 8. 

1887. Corax pristodontus, K. A. von Zittel, Handb. Palaeont. vol. iii. 
p. 84, fig. 88. 

1888. Corax pristodontus, A. S. Woodward, Proc. Geol. Assoc, vol. x. 
p. 293. 

Type. Detached teeth. 

The type species attaining to a comparatively large size, some of 

the teeth measuring 0’028 across. Teeth low and broad, with a 

very large root; anterior coronal margin much arched ; serrations 
distinct. 

Form. Log. Danian : Holland and Belgium. Upper Senonian : . 

S.E. England and N. France (? also Aix-la-Chapelle). Upper ftF 

Cretaceous: S. India, N. Africa, and New Jersey., : ' 
Alabama. ^ *-+>&****• * 

~ <7&C4 . 

28276. Tooth with broken apex ; Maastricht Beds, Holland. 

Purchased, 1853. 

42980. Seven teeth and one dental crown ; Maastricht. 

P. 2332. Four teeth; Maastricht. 

Van Breda Coll. 

Enniskillen Coll. 

1 These may be the hinder teeth either of C. pristodontus or C. affinis. With 

them, H. E. Sauvage (Bull. Soc. Geol. France, [3] vol. viii. 1880, p. 456, pi. xiii. 

fig. 4) also associates Corax parallelus, H. Coquand, and C. trapezoidalis, 

H. Coquand (Descript. Geol. etc. Depart. Charente, vol. ii. 1860, p. 97). 

ft c <xn/&/'&■5* ^ /ZD. k 

~ZSC 

y 

/O ■ £//-V foL 

/4« 
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P. 5907. Anterior tooth ; Craie de Ciply, Belgium. 

42875. Dental crown; Ciply. Van Breda Coll 

P. 5827. Fourteen naturally associated teeth; Craie phosphatee, 

Ciply. Presented by Mons. A. Houzeau de Lehaie, 1888. 

P. 5828. Four teeth ; Poudingue de Malogne, Ciply. 

Presented by Mons. A. Houzeau de Leliaie, 1888. 
s/' 
35649, 35651. Crown of anterior tooth, and three other dental 

crowns; Upper Chalk, Norwich. Bayfield Coll. 

48946. Ten teeth; Norwich. Bayfield Coll. 

P. 592. Tooth described and figured by Egerton, loc. cit. ; Upper 

Cretaceous, Pondicherry, Madras. Egerton Coll. 

35609. Nine imperfect teeth ; EVtoe»e, Alabama. 

Presented by Prof. J. W. Mallet, 1859. 

P. 2350. Three teeth; Alabama. Enniskillen Coll. 

P. 5811. Tooth; Cretaceous, Aix-la-Chapelle. 

P. 1203, P. 2353. Five small teeth, of the form named C. kaupii, 

Agassiz; “ Greensand,” Aix-la-Chapelle. 

Egerton <$f Enniskillen Cods. 

A«\<xCorax falcatus, Agassiz. 

1822. Squalus galeus?, G. A. Manfell, Foss. S. Downs, p. 227, pi xxxii. 
figs. 12-16. 

1839. Galeus pristodontus, H. B. Geinitz {ex Agassiz, MS.), Charact, 

Schicht. u. Petrefakt. sachs.-bohm. Kreidegeb. p. 11, pi. i. fig. 1. 

1839. Galeus aqjpendiculatus, H. B. Geinitz {ex Agassiz, MS.), op. cit. 

p. 11, pi. i. fig. -2;— 

1843. Corax falcatus, L. Agassiz, Poiss. Foss. vol. iii. p. 226, pi. xxvi. 

fig. 14, pi. xxvi. a. figs. 1-15. 

1845. Corax heterodon, A. E. Reuss, Verstein. bohm. Kreideform. pt. i. 
p. 3, pi. iii. figs. 49-71. 

1845. Corax obliquus, A. E. Reuss, op. cit. pt. i. p. 4, pi. iv. figs. 1-3. 

1850. Corax falcatus, F. Dixon, Foss. Sussex, pi. xxx. fig. 18. 

(P) 1850. Corax maximus, F. Dixon, op. cit. p. 3C6, pi. xxx. fig. 17. 

1852. Corax heterodon, F. Roemer, Kreidebild. von Texas, p. 30, pi. i. 
fig. 8. 

1853. Corax heterodon, V. KiprijanofF, Bull. Soc. Imp. Nat. Moscou, 
pt. ii. p. 293, pi. ii. 

1858. Corax falcatus, Pictet & Campiche, Foss. Terr. Crtitace St. Croix, 
p. 80, pi. x. figs. 1, 2. 
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1860. Corax dong atm, H. Coquand, Descript. Geol. etc. Depart. 
Charente, toI. ii. p. 97. 

1860. Corax boreaui, H. Coquand, op. cit. vol. ii. p. 134. 

1872. Corax falcatus, H. E. Sauvage, Biblioth. Ecole Hautes Etudes, 
vol. v. art. 9, p. 40, pi. ii. figs. 84, 85. 

1872. Corax kaupii and Corax sp., H. E. Sauvage, ibid. pp. 41, 42, 
pi. ii. figs. 80-83. 

1873. Galeocerdo falcatus, J. Leidy, Ext. Yert. Fauna W. Territ. (Rep. 
(J.S. Geol. Suirv. vol. i. pt. i.) p. 301, pi. xviii. figs. 29-42. 

1874. Corax heterodon, St. Zarecznego, Sprawozd. Komisyi Fizyjograf. 
Galicyi, vol. viii. p. (127), pi. i. fig. 2. 

18/ 5. Corax heterodon, H. B. Geinitz, Palasontogr. vol. xx. pt. ii. p. 210, 
pi. xl. figs. 2-15. 

1878. Corax lieterodon, A. Fritsch, Rept. u. Fisclie bohm. Kreideform. 
p. 11, woodc., figs. 23,24. 

1878. Corax heterodon, St. Zarecznego, loc. cit. vol. xii. p. (202). 

1880. Corax falcatus, H. E. Sauvage, Bull. Soc. Geol. France, [3] 
vol. viii. p. 456. 

1888. Corax falcatus, A. S. Woodward, Proc. Geol. Assoc, vol. x. 
p. 293 (in part). 

1888. Sphyrna cl plana, S. Nikitin, Mem. Com. Geol. vol. v. no. 2, 
p. 40, pi. v. fig. 8. 

Type. Detached teeth ; British Museum and Munich Museum. 

A species rarely attaining to so large a size as C. pristodontus; 

teeth scarcely differing from those of the latter species, except in 

the more prevalent elevation of the dental crown and the less arched 

character of the anterior coronal margin. Coronal serrations gene¬ 

rally distinct, but sometimes absent in the small teeth. 

A large series of teeth of this species is figured by Reuss under 

the name of C. heterodon. 
/ 

Form. § Loc. Cenomaniai^ and Turonian : S. England, N. France, 

f ff'C./uyn'l \ Switzerland, Saxony, Bohemia, Galicia, and Russia. Senonian : 

w S.E. England, and N.E. France. Cretaceous : Kansas, Texas, New 

Jersey, and Mississippi, U.S.A. ^ 
vA ‘ x /Ka 

4454, 4457. 4465. Three of the type specimens, figured by Agassiz, 

tom. cit. pi. xxvi. a. figs. 1, 3, 6; Chalk, Sussex. « 

Mantell Coll. 

4455, 4456, 4458-4462, 4464, 4465 a, 4468, 4439, 4471. Twenty- 

three teeth, the second figured by Mantell, op. cit. pi. xxxii. 

fig. 12; Sussex. Mantell Coll 

/ 25824. Tooth figured by Dixon, op. cit.; Sussex. Dixon Coll. 

25796, 25799. 35809, 25815, 25946. Six teeth ; Sr ssex. 

Dixon Coll. 
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P. 5400. Tooth ; near Lewes, Sussex. 

Presented by P. E. Coombe, Esq., 1888. 

49942. Two teeth, one erect; Eastbourne, Sussex. Capron Coll. 

49943. Two teeth ; Houghton Pit, Arundel, Sussex. Capron Coll. 

49945. Two imperfect large teeth ; Upper Chalk, Guildford. 

Capron Coll. 

49944, 49946. Eour small teeth; Upper Chalk, Shalford, near 

Guildford. Capron Coll. 

49953. Small abnormal tooth; Upper Chalk, St. Catherine’s Hill, 

Guildford. Capron Coll. 

49941. Three teeth ; Chalk, DorkiDg, Surrey. Capron Coll. 

38317. Three large dental crowns; Chalk, Grays, Essex. 

Daniels Coll. 

20289. Six teeth, one erect; Chalk, Greenhithe, Kent. 

Purchased, 1846. 

Purchased, 1849. 

Dixon Coll. 

Purchased, 1858. 

Purchased, 1863. 

Purchased, 1867. 

Toulmin Smith Coll. 

Ecjerton Coll. 

23156. Tooth; Chalk, Kent. 

25766. Large tooth; Chalk, Bromley, Kent. 

33211. Four teeth ; Chalk, Kent. 

37754. Broad tooth; Chalk, Kent. 

40544. Three teeth; Chalk, (?) Kent. 

41705,41707. Seven teeth; Chalk, Kent. 

P. 1204. Six teeth ; Chalk, Kent. 

P. 2333. Two small and three large teeth, the latter labelled C.pvis- 

toclontus by Agassiz ; Chalk, Kent. Enniskillen Coll. 

P. 4099. Five small teeth ; Chalk, near Margate, Kent. 

Presented by Sydney C. Cockerell, Esq., 1883. 

P. 403 a. Two teeth ; Chalk, probably Kent. 

Presented by the Earl of Ducie, 1881. 

47919. Three teeth; Chalk, near Maidstone. 

Presented by the Hon. Pobert Mcirsham, 1877. 

28295. Nine imperfect teeth; Upper Chalk, Mont Aime, Marne, 

France. Purchased. 1851. 
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47145, P. 48. Eight teeth; Grey Chalk, Dover. 

29860. Tooth; Craie glauconeuse, Rouen, France. 

Gardner Coll. 

Purchased, 1855. 

P. 5370. Imperfect tooth; Cambridge Greensand, Cambridge. 

Presented by James Carter, Esq., 1887. 

v 28892. Six dental crowns; Planerkalk, Strehlen, near Dresden, 

Saxony. Dixon Coll. 

P. 284, P. 299- Six teeth; Strehlen. 

Transferred from Mus. Practical Geology, 1880. 

P.1205. iSTine teeth; Strehlen. Egerton Coll. 

P. 2334. Ten teeth; Strehlen. ^ Ennislcillen Coll. 

37234. Tooth ; Planerkalk, (j»ust>, Sr Labe*?*i(*^ 

Purchased, 1863. 
/ 

v P. 5561. Four teeth; Cenomanian, Saratov, Russia. 

By exchange, 1888. 

Purchased, 1849. V 24412. Three teeth; Warminster. 
\S 

24498, 30542. Two detached dental crowns, probably of this 

species; Upper Greensand (“junction bed ”), Warminster, 

Wiltshire. Purchased, 1849. 

P. 1207. Dental crown, probably of this species; “ Greensand, 

Kelheim,” Bavaria. Egerton Coll. 

The following teeth are of comparatively large size, and provi¬ 

sionally assigned to C. falcatus :— 

25758. Type specimen of Cor ax maximus, Dixon, loc. cit.; Upper 

Chalk, Houghton, Sussex. Dixon Coll. 

P. 1206. Similar tooth; Chalk, Sussex. Egerton Coll. 

'7f»- 

AKaCorax affinis, A gassiz. 

1843. Corax affinis, L. Agassiz, Poiss. Foss. vol. iii. p. 227, pi. xxvi. 
fig. 2, pi. xxvi. a. figs. 21-24. 

1843. Corax appendiculatus, L. Agassiz, tom. cit. pi. xxvi. fio-. 3. 

1843. Corax planus, L. Agassiz, tom. cit. p. 229, pi. xxvi. a. figs. 51-57. 

1.847. Carcharodon minor, C. G. Giebel, Fauna d. Vorw.° Fische* 
p. 349. ’ 

1852. Espece voisine des Corax et des Sphyrna, P. Gervais, Zool. et 
Pal. Franp. pi. lxxvi. fig. 19. 
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1854. Sphyrna plana, E. Hebert, M&n. Soc. G6ol. France, [2] vol. v. 

p. 354, pi. xxvii. fig. 9. 
1888. Corax faleatus, A. S. Woodward, Proc. Geol. Assoc, vol. x. 

p. 293 (in part). 

Type. Detached teeth. 
A small species; principal teeth with a much elevated slendei 

crown, notched prominently at the base of the hinder margin, and 

less so upon the anterior margin, thus producing a bioad posteiioi 

denticle and a less distinct anterior denticle. Coronal serrations 

feeble, often absent. 
The present writer has examined microscopical sections of these 

teeth, and confirmed Agassiz's determination of the absence of an 

internal cavity. — 
Form. Sf Loo. Danian : Holland and Belgium. Upper Senonian : 

S.E. England and N. France. 

42987. Two teeth, one being almost symmetrical and erect; Maas¬ 

tricht Beds, Holland. Van Breda Coll. 

44842 a. Almost symmetrical erect tooth ; Maastricht. 
Presented by Benjamin Bright, Esq., 1873. 

42988. Two posterior teeth ; Maastricht. 

P. 2355. Posterior tooth; Maastricht. 

Van Breda Coll. 

Enniskillen Coll. 

28719. Two teeth; Craie phosphatee, Ciply, near Mons, Belgium. 
Purchased. 1853. 

P. 5557. Tooth ; Ciply. BV exchange, 1888. 

P. 5825. Eight teeth ; Poudingue de Malogne, Ciply. 

Presented by itIons. A. Houzeau de Leliaie, 18S3. 

35904. Imperfect tooth ; Limbourg. Purchased, 18b0. 

35650. Two teeth ; Upper Chalk, Norwich. Bayfield Coll. 

38916. Tooth ; Norwich. Presented by — Hill, Esq., 1862. 

48947, 48956 e. Seventeen teeth, more or less perfect; Norwich. 
Bayfield Coll. 

P. 5812. Four teeth; Norwich. History unknown. 

P. 1208, P. 2354. Two abraded dental crowns, the second figured 

by Agassiz, tom. cit. pi. xxvi. a. fig. 56 (Corax planus); 

Aix—la—Chapelle. Egerton Enniskillen Colls. 

P. 2350 a. Tooth either of this or a closely allied species, larger than 

the typical teeth ; Eocene, Alabama, U .S.A. 
Enniskillen Coll. 
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^ - <^u5^»r ?j l? M) 

The following species have also been founded upon detached teeth, 

but there are no examples in the Collection :— 

0.*~&JJorax antiquus, E. E. Deslongehamps, Le Jura Normand, Mon. vi. 

(1877), p. 4, pi. i. figs. 4-5.—Lower Oolite; Normandy. 

Corcix incisus, Sir P. Egerton, Quart. Journ. Geo1. Soc. vol. i. 

(1845), p. 168, woodcut.—Upper Cretaceous ; Pondicherry, 

Madras, India. 

Corax Icevis, C. G. Giebel, Fauna d. Yorwelt, Eische, p. 371.— 

Turonian ; Quedlinburg, Prussia. 

Corax pygmcmts, G. von Miinster, Beitr. Petrefakt. vii. (1846), 

p. 19. Galeus pygmceus, G. von Munster, op. cit. v. (1842), 

p. 66.—Miocene ; Yienna Basin. [The generic position 

of this tooth is said to have been decided by microscopical 

examination.] 

The so-called Coraxfissuratus, T. C. Winkler (Archiv. Mus. Teyler, 

vol. iii. (1874), p. 299, pi. vii. fig. 4), from the Bruxellian Beds of 

Belgium, is founded upon a tooth of a Ganoid or Teleostean (see 

W. Dames, Ueber Ancistrodon, Debey, in Zeitschr. deutsch. geol. 
Ges. vol. xxxv. 1883, p. 655). 

A few teeth of doubtful Lamnidse, in form somewhat suggestive of t 

Cor ax, are named Xenodolamia, J. Leidy, Journ. Acad. Nat. Sci. i-ArJXu-fidviJL 

Philad. [2] vol. viii. (1877), p. 251. Two species are distinguished 

from the Ashley River Phosphate Beds, South Carolina :—A. pravus, \AATZCYA 

Leidy {tom. cit. p. 251, pi. xxxiv. figs. 33, 34) and X. simplex, j^- - 

Leidy (tom. cit. p. 251, pi. xxxiv. figs. 35, 36). The following A 
specimens are also closely similar: — 

^ (/^wua 

49954. Small tooth; Lower Chalk, Guildford. 3yj. Capron Coll] . 

~ P. 5813. Larger stouter tooth; Cenomanian, Saratov, Russia. £_y.O ' • ( ■ 

By exchange, 18887*/fta. 

S.f. 'h. ze> 

Genus CETOEHINUS, H. D. de Mainville^'A72? ' 
[Bull. Soc. Philom. 1816, p. 121.] 

Syn. Selache, G. Cuvier, Regne Animal, vol. ii. 1817, p. 129. 

Hannovera, P. J. van Beneden, Bull. Acad. Roy. Sci. Beige, [2] 
vol. xxxi. 1871, p. 504. 

f* 

Second dorsal fin and the anal very small. A pit at the root of 

the caudal fin; side of the tail with a keel. Gill-clefts very large 

and wide. Teeth very small, numerous, and conical, without lateral 
denticles, and rarely or never serrated. 

^ S%Jcn/9^y 

-2/^3 , ^7"' ^ ^ ^ A t ^ • f 7- 

ii 

i 
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Cetorhinus duponti, Hasse. 

1882. Selache duponti, C. Hasse, Natiirl. Syst. Elasmobr., Besond. 
Theil, p. 241, pi. xxxii. figs. 6-8. 

Type. Detached vertebra ; Brussels Museum. 

A provisional species founded upon vertebrae very similar to those 

of the living Cetorhinus maximus, and in which the calcified con¬ 

centric rings are very numerous. 

Form. Sf Log. Pliocene (Crag): Antwerp, Belgium. 

P. 2316. Half of a typical vertebra, 0-095 in diameter, in section. 

By exchange, 1883. 

The following extinct species are also recognized upon imperfect 
evidence:— 

Cetorhinus auratus: Selache aurata, R. Lawley, Atti Soc. Tosc* 

Sci. Hat. vol. iv. (1879), p. 109 ; E. Sacco, Bull. Soc. Geol. 

France, [3] vol. xiv. (1886), p. 364. Hannovera aurata, 

P. J. van Beneden, Bull. Acad. Roy. Sci. Belg. [2] vol. xxxi. 

(1871), p. 504, pi. ii. fig. 16; R. Lawley, Huovi Studi, 

Pesci etc. Colline Toscane (1876), p. 44, pi. i. fig. 17 c. 

Teeth resembling Selache maxima, R. Lawley, op. cit. p. 89, 

pi. i. fig. 11.—Pliocene; Belgium and Italy. [Founded 

upon dermal appendages of gill-arches (see A. Hannover, 

Overs, k. Danske Yidensk. Selsk. Eorhandl. 1867, p. 46, 
woodcut).] 

Cetorhinus glauconiticus: Selache glauconitica, E. Noetling, Abh. 

Geol. Specialk. Preussen u. Thiiring. Staaten, vol. vi. pt. 3 

(1885), p. 49. Selache sp., C. Hasse, Pakeontogr. vol. xxxi. 

(1884), p. 10, pi. ii. fig. 18.—Upper Eocene ; Palm- 

nicken and Samland, Prussia. [Founded upon a vertebra.] 

Cetorhinus vetustus: Selache vetusta, O. G. Costa, Paleont. Regno 

Napoli, pt. ii. (1854-56), p. 58, pi. vii. figs. 59, 63 (60).— 
Miocene; Naples. [Tooth.] 

The so-called Selache manzonii, R. Lawley (loc. cit. vol. v. (1881), 

p. 167, woodcuts), from the Miocene of Monte Titano, Republic of 

San Marino, is founded upon a very doubtful tooth. 

Large dermal spines identical with those affixed to the claspers of 

the existing male Cetorhinus maximus are described from the Crag 

of Antwerp by P. J. van Beneden, Bull. Acad. Roy. Sci. Belg. [2] 

vol. xlii. (187(6), p. 294 (with plate). The following are similar 

specimens fronitht) EWgUkh Crag :— 



/V5S1- 

- .■ u--1 .^u ^ _ _,. . ■—■ - ■ ■■— r ' '" / ' ■ 

C.~X~7\f( ^0 5^), ^7. I!?/7 P * \rtr^- 

/^/&), $£jo0-c. ^6. ^?/—~— 'jiviii; 

u* 

7. /V. JI/aZk, /?3/ ?/>i H/%- f*//) ■ /^UU/t^: 

hi. <p - h-2&s? I * • 4W~^~~ 

X^zsXoirA. /S\ -^tzsivu-j f X?JX. XssS/sfX.. ^<°cr.■/. /cit^Xvoa^s/:. 

2><2s,c/^ isvX. \s/ y&£. 2,(/<p 22^/o//2(z/y2£ 

j/> &AA/lt$ /72 xi-K<2^J» , /<?£-/^ /^* ^Xj/s- /./[ */. /’/-/X- X^/hjtX * 

~F £/. ht’sU*^ . 

5* 

1 / /V- 7/“2Sf fi/. -Xs" - 7^^. /y^cy£ - /3-oZ^fm.A^ 

<^>. /r7&T/T<n+s/iy ,?/*/p.irt fil xSyXe J.foz,*.. ^A,,u. 
£-/• tenct.G ,9k2. fL^U. £V f//,./gs /S-Zf./. rtf* 

ZyZee-tH**. i*r€y6*K, /9S2. /*«^ AvW ^<T, / «ya/>/*y^ 
^ V. -T/^. 



^3y\yZ '^, /,^/f^v». ^£<nf' /F'J f)//O^Z, ^£. /X.fif. / 3. ./j*>/wy\?J 

u 

/>• /o ( ■■«> ':;7-'' 

/,. Z?g,/>/■*./1-41 f**t-~i"). 

fill. ^2/^M /£t3 . rflsLotvJ <p>"A fhrcb- A- ->• T, 

/^Zv^x. . /V>v<5^e 6-# • 

£4. 0Cs{sTS\ 

yHie^r? yk<'cu, r^-. 



LAMNIDiE. 431 

48721. Short, broad, and robust spine; Red Crag, Woodb ridge. 

Suffolk. Purchased, 1875. 

48984-5. Imperfect, larger, and more elongated spine, and one small 

complete example; Red Crag. Purchased, 1878. 

The following vertebrae are referable to members of the family 

Lamnidae, but the generic determination of these fossils is somewhat 
uncertain:— 

35157-9. Eight specimens; Cambridge Greensand, Cambridge. 

Purchased, 1859. 

35350. Large vertebra, 0*07 in diameter, labelled Otoclus? by Prof. 

Dr. Carl Hasse; Cambridge Greensand. Purchased, 1859. 

35440-48. Seven vertebrae ; Cambridge Greensand. 

Purchased, 1859. 

41917. Seven vertebrae, the three largest labelled Otoclus by Dr. 

Hasse; Cambridge Greensand. Purchased, 1870. 

P. 1301 a. Two small vertebrae ; (?) Cambridge Greensand. 

Egerton Coll. 

P. 4647. Live large vertebrae ; Cambridge Greensand. 

EnnisJcillen Coll. 

P. 4646. Small vertebra, labelled Otoclus by Dr. Hasse ; Greensand, 

Tournai, Belgium. EnnisJcillen Coll. 

35708. Large vertebra; Greensand, Eolkestone, Rent. 

Purchased, 1859. 

43084. Slightly smaller specimen; Gault, Folkestone. 

Purchased, 1871. 

47214, P. 22. Twenty vertebrae, labelled Otoclus by Dr. Hasse: 

Gault, Eolkestone. Gardner Coll. 

47230. Vine vertebrae, determined as Oxyrhina by Dr. Hasse : 

Gault, Eolkestone. Gardner Coll. 

P. 1301. Three large vertebrae, labelled Otoclus by Dr. Hasse: 
* 

(?) Gault, Eolkestone. 

47249. Vertebra ; Chalk Marl, Dover. 

47238. Larger vertebra; Grey Chalk, Dover. 

4210. Vertebra 0*08 in diameter ; Chalk, Sussex. 

Egerton Coll. 

Gardner Coll. 

Gardner Coll. 

Mantell Coll. 
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25938. Still larger, but imperfect vertebra, figured in Dixon’s Foss. 

Sussex (1850), pi. xxxi. fig. 8; Chalk, Sussex. Dixon Coll. 

25939. Slightly smaller vertebra, with fragment; Chalk, Sussex. 
Dixon Coll. 

49015. Group of four imperfect vertebrae, one 0-088 in diameter, 

with fragments of others ; Chalk, (?) Kent. 
Mrs. Smith's Coll. 

P. 13D0 a. Vertebra 0*09 in diameter, labelled Otoclus by Dr. Hasse ; 

Chalk, Kent, or Sussex. Egerton Coll. 

P. 5404. Similar imperfect vertebra ; Chalk, near Lewes. 
Presented by P. E. Coombe, Esq., 1888. 

P. 5539. Group of four imperfect large vertebrae; Chalk, Folkestone. 
Purchased, 1888. 

P. 5910. Group of ten vertebrae, somewhat smaller; Chalk, Kent or 
Sussex. History unknown. 

33131. Similar vertebra ; Chalk, Kent. Purchased, 1858. 

P. 5810-11. Large vertebra, and group of small vertebrae; Chalk, 

Kent. Harford Coll. 

47249 a. Fragmentary vertebra ; Chalk, Dover. Gardner Coll. 

25852. Vertebra 0-055 in diameter; Chalk, Sussex. Dixon Coll. 

4144, 4145, 4194, 4205-4209, 4213. Four groups of still smaller 

vertebrae, two associated examples, and three detached 

specimens ; Chalk, Sussex. Mantell Coll. 

25798, 25853, 25879. Two associated vertebrae, 0*03 in diameter, 

labelled Lamna by Dr. Hasse ; also two imperfect larger 

vertebrae; Chalk, Sussex. Dixon Coll. 

49902. Two fragmentary similar vertebrae; Chalk, Amberley Pit, 

Arundel, Sussex. Capron Coll. 

49017. Vertebra 0-035 in diameter ; Chalk, Kent. 
Mrs. Smith’s Coll. 

49901. Two larger vertebrae; Chalk, Newtimber, Sussex. 
Capron Coll 

P.1300. Fragmentary vertebrae, labelled Otoclus by Dr. Hasse; 

Chalk, Kent or Sussex. Egerton Coll. 
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P. 3200, P. 4641. Group of about fifteen vertebrae, mostly broken, 

averaging 0-042 in diameter, and assigned to Otodus by 

Dr. Hasse; also two smaller groups of fragments ; Chalk, 

Kent. Enniskillen Coll. 

49900. Three similar associated vertebrae, labelled Otodus by Dr. 

Hasse; Upper Chalk, Guildford. Capron Coll. 

49899. Series of five vertebrae, 0-04 in diameter, labelled Otodus by 

Dr. Hasse; Upper Chalk, Glynde, near Lewes. 

Capron Coll. 

49959. Fourteen associated vertebrae ; English Chalk. Capron Coll. 

42982. Vertebra ; Maastricht Beds, Holland. Van Breda Coll. 

28352. Imperfect vertebra, 0-102 in diameter; London Clay, 

Sheppey. Dixon Coll. 

33197. Vertebra, 0-09 in diameter; Sheppey. Purchased, 1858. 

38828-30. Three large vertebrae, respectively 0-1, 0-087, and 0-072 

in diameter ; Sheppey. Boiuerbank Coll. 

43125. Two equally large vertebrae ; Sheppey. Wetherell Coll. 

P. 1323. Large vertebra, 0-103 in diameter; Sheppey. 

Egerton Coll. 

P. 4648-51. Ten imperfect vertebrae, mostly smaller; Sheppey. 

Enniskillen Coll. 

28765. Vertebra, nearly 0-06 in diameter; Sheppey. 

Purchased, L853. 

38831-33. Five vertebrae, still smaller; Sheppey. Bowerbank Coll. 

P. 617. Similar vertebra figured by Agassiz, Poiss. Foss. vol. iii. 

pi. xl. b. figs. 16, 17, under the name of Lamna elegans, 

and assigned to “ Otodus ” by Dr. Hasse ; Sheppey. 

Egerton Coll. 

P. 1302. Series of four similar vertebrae; Sheppey. Egerton Coll. 

P. 5819. Series of three and series of five similar vertebrae; 

Sheppey. Enniskillen Coll. 

P. 5820. Two vertebrae, much deeper than broad, labelled Otodus 

by Dr. Hasse; Sheppeju History unknown. 

33308. Group of seven smaller vertebrae, about 0-03 in diameter; 

Sheppey. Purchased, 1858. 

2 p 
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3B834. Two small vertebrae ; Sheppey. Bowerbank Coll. 

P.5321. Series of five small vertebrae, and another of thirteen; 

Sheppey. History unknown. 

P. 5513. Group of five small vertebrae; Sheppey. 

Caleb Evans Coll. 

25682. Three imperfect vertebrae; Bracklesham Beds, Bracklesham 

Bay. Dixon Coll. 

25733 d. Two small vertebrae, labelled Otodus by Dr. Hasse; 

Bracklesham. Dixon Coll. 

25S78, 25879, 25717. Two vertebrae, assigned to Oxyrliina by 

Dr. Hasse; two others and a small group, to Otodus; 

Bracklesham. Dixon Coll. 

29021. Series of five imperfect vertebrae; Bracklesham. 

Cowderoy Bequest. 

P.439. Two vertebrae ; (?) Bracklesham. Purchased, 1882. 

P. 1303. Imperfect vertebra ; Bracklesham. Egerton Coll. 

P. 5587. V ertebra, 0*08 in diameter ; Bracklesham. Harford Coll. 

P. 5822. Small vertebra; Barton Clay, Barton Cliff. 

28104 C. Small vertebra, assigned to Oxyrliina by Dr. Hasse; 

Eocene, South Carolina. Purchased, 1852. 

P. 1311. Two imperfect small vertebrae; Molasse, Soleure, Switzer¬ 

land. Egerton Coll. 

P. 2318. Vertebra, in section, labelled Otodus by Dr. Hasse; Lower 

Miocene, Flonheim, Hcssen-Darmstadt. 

By exchange, 1883. 

P. 2319. Larger vertebra, in section, labelled Oxyrhinahj Dr. Hasse; 

Elonheim. By exchange, 1883. 

P. 2317. Portion of vertebra, in section ; Bupelian Beds, Boom, 

near Antwerp, Belgium. By exchange, 1883. 

The following specimens are also probably referable to large 
members of the family Lamnidae :— 

39435. Piece of cartilage, 0455 in length, with very coarse tesserae; 

Lower Chalk, Kent. Bowerbank Coll. 
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47945. Two pieces of similar cartilage; Lower Chalk, Burham, 

KeDt. Presented by the Hon. Robert Marsham, 1877. 

49939. Smaller piece of similar cartilage; Lower Chalk, Glynde, 

Capron Coll. 

49940. Another specimen; Chalk, Arundel, Sussex. Capron Coll. 

42981. Two elongated pieces of cartilage; Maastricht Beds, Hol- 

^anc^ Van Breda Coll. 

4183. “ Fragment de Squelette’’ (tesserae of calcified cartilage), 
figured by L. Agassiz, Poiss. Loss. vol. iii. pi. x.b. fig. 6; 
Chalk, Lewes. Mantell Coll. 

39062. Similar fossil figured by F. Dixon, Loss. Sussex, pi. xxxi. 

fig. 15; Chalk, Sussex. Bowerbank Coll. 

42990. Smaller example ; Danian Beds, Maastricht, Holland. 

Van Breda Coll. 

Family CARCHARIlDiE. 

Dorsal fins without spines, the first situated opposite to the space 
between the pectoral and pelvic fins. Eye with a nictitating mem¬ 
brane. Teeth hollow when completely formed, usually pointed. 

Genus CARCHARIAS; Cuvier. 

[Regne Animal, vol. ii. 1817, p. 125.] 

Syn. Carchannus, H. D. de Blainville, Bull. Soc. Pliilom. 1816 p. 121 
(in part). ; 

Snout produced forwards; mouth crescent-shaped, the labial 
groove or fold being confined to, or not extending much beyond, 
the angle of the mouth. Spiracles absent. A pit at the root of 

£ the caudal which has a distinct lower lobe. Teeth with a single 
? sdarP cusp, mostly compressed and triangular; upper teeth usually 

differing much from the lower teeth. 

> Q According to the characters of the dentition, five subgenera are 
distinguished, as follow :— 

^ A. Rone of the teeth serrated. 

i. Scoliodon, Miiller & Henle (Syst. Beschreib. Plagiostom 
1841, p. 27). 

Upper and lower teeth oblique, not swollen at the base, 
ii. Physodon, Miiller & Henle (op. cit. p. 30). 

Lower teeth swollen at the base, points slender: upper 
teeth compressed, triangular, oblique. 
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ikf (u~c\ ^acjL ******* ? Vi 
iii. Aprionodon, Gill (Ann. Lyc. Nat. Hist. New York, vol. vii. 

1862, pp. 401, 411). Apr ion, Muller & Henle, op. tit. 

p. 31. 
Teeth narrow, on a broad base; the lower erect, the upper 

erect or only slightly oblique. 

B. Some or all of the teeth serrated. 

iv. Hypoprion, Muller & Henle (pp. tit. p. 34). 

Lower teeth not serrated, upper only serrated at the base. 

y. Prionodon, Muller & Henle (op. tit. p. 35). Glyphis, L. 

Agassiz, Poiss. Foss. vol. iii. 1843, p. 243. 
j&m 

{ < 

i 
Some or all the teeth entirely serrated. 

i. SCOLIQDON. 

Cai?eharias (Seoliodon) ©rpiensis (Winkler). 

1876. Notidanus orpiensis, T. C. Winkler, Archiy. Mus. Teyler, vol. iv. 
p. 12, pi. i. figs. 13-17. (if. tipy ~ 

1876. Notidanus orpiensis, A. Hutot, Ann. Soc. Hoy. Malacol. Belg. 
vol. xi. p. 29, pi. i. fig. 3. 

Type. Detached teeth. 
Teeth with a broad, low crown, the anterior margin arched and 

the posterior margin deeply notched. Faint traces of serrations 

occasionally observable upon the anterior coronal margin, more fre¬ 

quently upon the posterior margin below the notch. 

Form. dr Loo. Lower Eocene: Belgium and England. 

P. 4104. Two teeth; Woolwich and Heading Beds. 

Presented by Sydney C. Cockerell, Esq., 1883. 

P. 5742. Two teeth ; Lower Heersian Beds, Orp-le-Grand, Belgium. 

Presented by G. F. Harris, Esq., 1888. 

■ 

Carcharias (Sc©Ii©doia) e@eaeira§5 sp. nov. 

Type. Detached teeth ; British Museum. 

Teeth of considerable size, broad and triangular, much com¬ 

pressed ; dental crown with very slightly excavated posterior 

margin. 

Form. Sf Loc. London Clay: Highgate, London. 

43135. Two type specimens, the larger measuring HOI across the 

base ; Highgate Archway. Wetherell Coll. 

The following specimens also appear to be referable to this sub¬ 

genus 

40242. Fifteen minute teeth ; Barton Clay, High Cliff, Hampshire. 
Edwards Coll. 
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P. 4501a. Small imperfect tooth, deeply notched posteriorly; Plio¬ 

cene, Antibes, S. Prance. 

Presented by Miss Battersby, 1883. 

The following extinct species has also been determined upon the 

evidence of detached teeth, hut there are no examples in the Collec¬ 
tion :— 

C- C3 A>. H - > • 1% X"?* A> • t4-P"L. 

Carcharias (Scoliodon) Tcraussi, J. Probst, Wiirtt. Jahresh. 

vol. xxxiv, (1878), p. 120, pi. i. figs. 7-11.—Molasse; 
Baltringen, Wiirtemberg. / 

A tooth of an undetermined species, from the Miocene of Naples, 

is also figured by 0. G. Costa, Paleont. Begno Napoli,pt.ii.( 1854-56), 
pi. vii. fig. 62 (Corax appencliculatus). 

Some small teeth from the Planerkalk of Bohemia originally de¬ 

scribed under the name of Oxyrhina heteromorpJia by A. E. Beuss 

(Yerstein. bohm. Kreideform. pt. i. 1845, p. 7, pi. iii. figs. 14-16) 

were subsequently assigned by the same author {op. cit. pt. ii. 1846, 

p. 100, pi. xxiv. figs. 23, 24, pi. xlii. figs. 10-12) to Scoliodon, with 

the name of S. priscus. By later authors, however, these teeth are 

ascribed to Oxyrhina angustidens, Beuss (see p. 380J, 

Vertebrae from the Molasse of Switzerland and Wiirtemberg are 

also described as referable to this subgenus by C. Hasse, Natiirl. 
Syst. Elasmobr., Besond. Theil, p. 270, pi. xxxix. fig. 5. 

A shark from the Upper Eocene of Monte Bolc-a, near Verona, 

having a dentition very suggestive of that of Scoliodon, is made the 

type of a distinct genus, Protogalens, B. Molin (Sitzungsb. math.- 

nat. Cl. k. Akad. V iss. Wien, vol. xl. 1860, p. 585), subsequently 

named Alopiopsis P. Lioy (Atti Soc. Ital. Sci. Nat. vol. viii. 1865, 
p. 403). The type species is the following :— 

Protogalens cuvieri, B. Molin, tom. cit, p. 583 ’.[Sgualus carcharias, ~ P.jOcx-esA Ac 

Volta (non Bisso), Ittiolit. Veron. (1796), pi. iii. fig. l]; 

fasciatus, Volta (non Bloch), op. cit. pi. lxvii. 

// . * o pj' fig- Gcileus cuvieri, L. Agassiz, Poiss. Eoss. vol. iv. 

r—'V? ‘ ' : (1839), p. 33 (name only) : Alopiopsis plejoclon, P. Lioy, 

tom. cit. p. 404, pi. iv. Alopiopsis cuvieri, E. Bassani, 

Atti Soc. Veneto-Trent. Sci. Nat. vol. iii. (1874), p. 190. 

1 trc. A A. 

%)rvdU- 

V//. 

yfi i/f. (f/fi- 
i <r 

a 

iii. APBIONQDON. &•*/>- 

Carcharias (Aprionodon) gibbesii, spAnavT^^^*4^7 ? 

bo. 

1849. Galeocerdo minor, B. W. Gibbes (non Agassiz), Journ. Acad. 
Nat. Sci. Pliilad. [2] vol. i. p. 192, pi. xxv. figs. 63-65. 

1849. Oxyrhina minuta, R. W. Gibbes (in part), tom. cit. p. 202, 
pi. xxvii. fig. 164. 
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'"f 

Type. Detached teeth. 

A species of moderate size, the teeth comparatively robust and 

broad, the coronal margin often feebly crimped upon the basal ex¬ 

tensions. 

Form. Sf Loe. Eocene : South Carolina and Alabama, TJ.S.A. 

- 28103. About seventy-five teeth ; South Carolina. Purchased, 1852. 

-? 

•\ A. *,^1 47006. Two teeth; South Carolina. Purchased, 1876. 

- ^ P. 5747. Seven teeth.; South Carolina. History unknown. 

V P. 1220. Six teeth ; South Carolina. Egerton ColJ. 

P. 1220 a. Eleven teeth; darkens Co., Alabama. Egerton Coll. 

■/P. 2338. Twenty teeth; Clarke’s Co., Alabama. Enniskillen Coll. 

The following specimen may also be referred to this subgenus:— 

36330. Large tooth, measuring 0*02 across the base, having the 

lateral extensions of the crown faintly plicated; named 

Lamna eurybathrodon, C. C. Blake, The Geologist, vol. v. 

(1862), p. 316 ; Miocene, Asphwall, Darien. 

- Purchased, 1862. 

The following species have also been founded upon detached 

teeth, but there are no examples in the Collection :— 

Ccircharias (Aprionoclon) acanthoclon Galeocerdo cicanthodon, H. 

Le Hon, Prelim. Mem. Poiss. Tert. Belg. 1871, p. 9, wood- 
cut.-^ Pliocene ; Belgium. \ {AL": r 1 4 yc)'°v 

/fys 

l ie[ (?) Carcharias {.Aprionoclon) basisulcatus: Oxychina bcisisulcatci, E. 
^ n ✓ \ SlCm Alirlo Arnm T) A nr.nd TOl — /I O i 

kfttsx*. R. 
S LaC . /pkf 

x7v///<y 

/, Pd 

WU R.Mc 

s/cA. ■ *+r 

X) 
r/em. r<t r-SA f 

Sismonda, Mem. B. Accad. Sci. Torino, [2J vol. x. (1849), 

p. 45, pi. ii. fig. 40; O. G. Costa, Paleont. Begno Napoli, 

pt. ii. (1854-56), p. 83, pi. vii. figs. 19, 20, 25 (non 

fig.' L8V—Miocene ; Turin. 

rcKarias {.Aprionoclon) brevis, J. Probst, Wiirtt. Jahresh. 

vol. xxxiv. (1878), p. 122, pi. i. fig. 4.—Molasse; Bal- 
tringen, Wiirtemberg. ^' 

Ccircharias {Aprionoclon) frequens, W. Dames, Sitzungsb. k. preuss. 

Akad. Wiss. 1883, pt. i. p. 143, pi. iii. fig. 7 a-p.—Lower ** 

Tertiary; Birket-el-Qurun, Egypt, fl-ii 
c/ '//+.{< in*f. ■, . , y , 1 ■L 
/of.sy/>/24j/o.2*.) Ccircharias {Aprionoclon) stellatus, J. Probst, tom. cit. p. 121, pi. i. 
/=>/.//>ys- figs. 1-3.—Molasse; Baltringen. /9f. 

i ^-p) let. ^ ^ 

iv. HYPOPBION. feYzr^' 

The upper teeth of this subgenus are scarcely distinguishable 

from those of Galeus, and extinct species are thus difficult of deter- 
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mination. The following specimens, however, probably represent 
an unknown Eocene form : — 

P. 4104 a. Three small teeth, one showing three broad posterior 

denticulations ; Woolwich and Reading Beds, Chislehurst, 

Kent. Presented by Sydney 0. Cockerell, Escp, 1883. 

The following species has also been founded upon detached teeth, 

but there are no examples in the Collection: — 
JL. 

Carcharias (Hypoprion) sing-ularis, J. Probst, Wiirtt. Jahresh. 

vol. xxxiv. (1878), p. 123, pi. i. figs. 5, 6.—Molasse; 

Baltringen. - t' /*"3 
Zf2-? a /»- <r F”1-- 

Another tooth, from the Tertiary of Ngembak, Java, has been 

doubtfully assigned to this subgenus by K. Martin, Samml. geol. 

Reichs-Mus. Leiden, [1] vol. iii. (1883), p. 30, pi. ii. fig. 24. p * A/,> / o 

' V. PKIOjTODON. 2.(/<}?/>. 

Carcharias (Prionodon) egertoni (Agassiz). 

1837. Carcharias minor, L. Agassiz in Egerton’s List of Fossil Fishes. 
1843. Corax eyertoni, L. Agassiz, Poiss. Foss. vol. iii. p. 228, pi. xxxvi. - f? 

. ( %s* 7; , . 
1847. Glyphis subulata, R. W. Gibbes, Proc. Acad. Nat. Sci. Philad. 

p. 268. 
/fIt} 

p-21. 
1849. Galeocerdo eyertoni, R. W. Gibbes, Journ. Acad. Nat. Sci./ 

Philad. [2] vol. i. p. 192, pi. xxv. figs^3^-69. " - ' ^ 
1849. Glyphis subulata, Ii. AY. Gibbes, tom. cit. p. 194, pi. xxv. figs. 

86,87. /f*Z. fkL*. S-At. ^5, 2j> ^ §<? /^. 

Type. Detached teeth ; British Museum. r^pf. / . 

Epper teeth broad, triangular, prominently serrated, both margins 

slightly concave. Lower teeth probably narrower than the upper, 

robust, and prominently serrated. 

Form. &f Loc. Eocene : South Carolina, U.S.A. Miocene: Mary¬ 
land, E.S.AV CtL+yScj^. & 

P. 2351. Type specimen, figured by Agassiz, tom. cit. pi. xxxvi. 

fig. 6; Maryland. Enniskillen Coll. 

P. 494. Larger tooth, figured ibid. fig. 7; Maryland. Ecjerton Coll. 

P. 2352. Still larger tooth; Maryland. Enniskillen Coll. 

41331. Two small teeth, one relatively narrow; Maryland. 

Purchased, 1869. 

P. 5746. Three teeth; probably from Maryland or South Carolina. 

47002. Tooth; Phosphate Beds, South Carolina. Purchased, 1876. 
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Teeth have also been assigned to (7. egertoni from the Lower Ter¬ 

tiary of Birket-el-Qurun, Egypt (W. Dames, Sitzungsb. k. prenss. 

Akad. Wiss. 1883, pt. i. p. 142, pi. iii. fig. 5); from the Miocene 

of Naples (0. Gf. Costa, Paleont. Eegno Napoli, pt. ii. (1854- 

56), p. 65, pi. vii. fig. 29); and from the Pliocene of Tuscany (E. 

Lawley, Nuovi Studi Pesci, etc. Colline Toscane, 1876, p. 14, and 

Studi Comp. Pesci foss. coi viv. generi Car char odon, Oxy china, e 

Galeocerclo, 1881, p. 136, pi. i. (Galeoeerclo), fig. 2, pi. ii. fig, 15 

pi. iii. fig. 7); but the evidence is insufficient to render the deter¬ 

minations certain. The species is retained in Corax by Dames and 

Costa, but assigned to Gcdeocerdo by Lawley, the latter having de¬ 

termined the hollowness of the Italian teeth. 

Carcharias (Pricmo&on) aculeatus (Davis). 

1388. Galeocerdo aculeatus, J. W. Davis, Trans. Eoy. Dublin Soc. [2] 

Y/B njt.L^ dC'lifhe** aA.AA^J.f Ptlld’tnJr-, 
Type. Detached teeth; Canterbury Museum, Christchurch, New (PCM.^.y, 

Zealand. 

Lower teeth with a narrow elevated crown suddenly expanding 

at its base over a broad root: marginal serrations especially large 
and prominent at the base. 

Form. &f Loc. Pareora and Oamaru Systems: New Zealand. 
/“ i ^/'cAtkC. - 

42019. Two teeth, one almost destitute of serrations, and evidently 

referable to the symphysis ; Canterbury, New Zealand. 

Presented by J. Davies Enys, Esq., 1870. 

P. 2308 b. Large imperfect tooth; Otatara series, Trelissic, Canter¬ 

bury. By exchange, 1876. 

The following detached teeth of the subgenus P rionodon are also 

preserved in the Collection :— 

10556. High-crowned, oblique upper tooth, prominently serrated, 

and deeply notched posteriorly; Cretaceous, New Jersey, 

E.S.A. Mantell Coll. 

47020. Three teeth, resembling those named Galeocerdo egertoni by 

Lawley ; Pliocene, Orciano, Tuscany. Purchased, 1875. 

47009. Lower tooth, in form suggestive of the subgenus Aprionodon, 

but with finely serrated coronal edges; Phosphate Beds, 

South Carolina. Purchased, 1876. 

Teeth of the subgenus Prionodon have also been described under 

the following names, but there are no examples in the Collection :— 

Carcharias (Prionodon) acutus, L. Agassiz, Poiss. Loss. vol. iii. 
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(1843), p. 242, pi. xxxvi. figs. 8, 9.—“Marnes de la craie 

de Bockum,” Westphalia. 

Ccircharias (Prionodon) angusticlens, J. Probst, Wiirtt. Jahresh^ff^ 

vol. xxxiv. (1878), p. 129, pi. i. figs. 25, 26.—Molasse 

Baltringen, Wiirtemberg. = (? <* fe<rce>-do oj) OV-tiV5 ixtc. 

/ Car char ias (Prionodon) antiquus, L. Agassiz, Amei. Journ. Sci. 

[2] vol. xxi. (1856), p. 273.—Tertiary; Ocoya Creek, 
fc^cs/c i>~//&£,") j /> -3 ^ T' ~>t i J' 

<9 X7 °- z,Ff - 

California. 

Catcliarias (Prionodon) cirmcitus, J. Probst, fom. cz£. p. 133, pi. i. 4r4r" 

figs. 32-36.—Molasse; Baltringen. - 

Ccircharias (.Prionodon) baitringensis, J. Probst, tom. cit. p. 135, 
Hi-) 

pl. i. figs. 40-42.—Molasse; Baltringen 

Ccircharias (.Prionodon) cleformis, J. Probst, torn. czY p. 128, pi. i. 

fig. 22.—Molasse; Baltringen. 

j, Carcharias (Prionodon) clijki, K. Martin, Samml. geol. Reichs- 

Mus. Leiden, [1] vol. iii. (1883), p. 28, pi. ii. figs. 21-23. 

—Tertiary; l^gembak,^avh7CA7^^^^^ 

Carcharias (Prionodon) clesolgnei: Glyphis clesolgnei, M. Rouault, 

Comptes Rendus, vol. xlvii. (1858), p. 101; H. E. Sauvage, 

Mem Soc. Sci. Nat. Saone-et-Loire, vol. iv. (1882), p. 52. 

—Ealuns ; Bretagne, France. 

Ccircharias (Prionodon) etruscus: Galeocerdo etruscus, R. Lawley, 

Studi Comp. Pesci foss. coi viv. generi Carcharodon, Oxy- 

>/, y _ rhina, e Galeocerdo (1881), p. 142, pi. iii. (Galeocerdo), 

77^ /; Tf^cfigs. 8, ^ : Carcharodon minimus, R. Lawley, Nuovi 

—Pliocene; 

, j-p a p* a ^-ugs. r-o, o, u : L circ/iaroaon minimus, Jtt. n<a3 

7 'fyJ) h'82 Besci, etc. Colline Toscane (1876), p. 24.- 
s ’ Tuscany. (? — Galeocerdo egertoni, Lawley.) 

V' 

Carcharias (Prionodon) gibbus: Galeocerdus gibbns, 0. G. Costa, 

Paleont. Regno Napoli, pt. ii. (1854-56), p. 62, pi. vii. 

fig. 14.—Miocene ; Naples. 

Ccircharias (Prionodon) hcistalis: Glyphis hastalis, L. Agassiz, 

tom. cit. p. 244, pi. xxxvi. figs. 10-13.—London Clay; 

Sheppey. 

Carcharias (Prionodon) jcivanus, K. Martin, tom. cit. (1883), p. 27, 

pi. ii. figs. 19, 20.—Tertiary; xsgenibalf, Java. 
* 4 

t (?) Carcharias (Prionodon) meclius, Y. KiprijanofF, Bull. Soc. Imp. 

-Ceno-^' Nat. Moscou, 1854, pt. ii. p. 375, pi. ii. fig. 2. 

manian; Kursk, Russia. 

Ccircharias (Prionodon) moclestus, J. Probst, tom. cit. p. 129, pi. i. 
1 ~ . v 

iQai o p t<9l 

^ (sUI/0• O CV• • _L mt7 • JJJ., 1 • _ 

figs. 23, 24.—Molasse; Baltringen. - ^ ^ 

Ccircharias (Prionodon) orpiensis: Glyphis orpiensis, A. Laime- 

ries, Ann. Soc. Roy. Malacol. Belg. 1888, Proc.-Yerb., 

p. liv (name only).—Heersian Beds; Belgium. 



442 SELACHTI. 

Carcharias (Prionodon) pedemontanus : Corax pedemontanus, E. 

Sismonda, Mem. E. Accad. Sci. Torino, [2] vol. x. (1849), ^ 

p. 31, pi. i. figs. 19-24.—Upper Tertiary; Piedmont. 21 

PfP) CUpuhnr'ias (.Prionodon) similis/? J. Probst, tom. cit. p. 125, pi. i.o 

figs. 12-19.—Molasse; Baltringen. /^^r7C^P- 8P- 
• " rX* C “ * ^_ ___ _ _ . _ 

v Carcharias (Prionodon) speciosus, J. Probst, tom. cit. p. 127, pi. i.jrJ 

figs. 20, 21.-Molasse; Baltringen. ^ 

Carcharias (Prionodon) subglaucus, E. Lawley, Nuovi Studi Pesci. 

etc. Colline Toscane (1876), p. 19.—Pliocene; Tuscany. 

Carcharias (Prionodon) sublamia, E. Lawley, op. cit. 1876, p. 20^/ 

—Pliocene ; Tuscany. 

Carcharias (Prionodon) tenuis, L. Agassiz, Poiss. Eoss. vol. iii. 

(1843), p. 242, pi. xxx^a. fig. 15; (?) E. Lawley, op. cit. 

1876, p. 21.—Scnon-ian ; Sentis, Canton St. Gall. Switzer¬ 

land. /si-s/'* 

j Carcharias (Prionodon) tumiclus, J. Probst, tom. cit. p. 134, pi. i. 

figs. 37-39.—Molasse ; Baltringen. 

(?) Carcharias (Prionodon) ungulatus, J. Probst, tom. cit. p. 131, 

pi. i. figs. 2 7-31 : Glyphis ungulata, G. von Munster, 

Beitr. Petrefakt. wii. (1846), p. 22, pi. ii. fig. 18.—Molasse ; 

Baltringen. Miocene ; Neudorfl, Vienna, 

v Carcharias (Prionodon) urcicinensis: Glyphis urcianensis, E. 

Lawley, Nuovi Studi Pesci, etc. Colline Toscane (1876), 

p. 20.—Pliocene; Tuscany. L 
■ fto- Ml GX M Z/Cah?. \r<rf.X*, Vf(< frf/&),ff- •'*'**** 'if^ 

o Teeth of an undetermined species, from the Miocene of Naples, 

• fiqiz) are a^so %ure(^ fiy G. Gr. Costa, Paleont. Eegno Napoli, pt. ii. (1854- 
* • / 56), pl* vii. figs. 36, 37 (Corax appendiculatus). Others, from the 

‘ Siwalik Formation of the Punjab, India, are described by E. Lydek- 

ker, Pal. Ind. [10] vol. iii. (1886), p. 242, pi. xxxv. figs. 12-15. 

Vertebrae of Prionodon, from the Bruxellian Beds of Belgium, 

are also described by C. Hasse, Natiirl. Syst. ElaSmobr., Besond. 

Theil (1882), p. 273, pi. xxxix. figs. 14-20. 

Uiif-Vt. 

The so-called Galeocerdo sismonclce, G. G. Gemmellaro (Atti Accad. 

Gioenia Sci. Nat. [2] vol. xiii. 1857, p. 294, pi. i. a. fig. 7 a), seems 

to be founded upon a tooth-fragment of Carcharodon; but to this 

species has been referred a tooth of a true Prionodon from the 

Pliocene of Tuscany (E. Lawlcj^, Studi Comp. &c. 1881, p. 140, 

pi. i. (Galeocerdo), fig. 3, pi. ii. fig. 2). 

\ 
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CARCHAEIIDjE. 

f£(.s fyy*, i jsj J> kP (**-*> 

Genus GALEOCERDO, Miiller & Henle. 

[Syst. Peschreib. Plagiostom. 1841, p. 59.] 

Syn. Gale odes, J. J. Heckel, Sitzungsb. matb.-nat. Cl. k. Akad. Wiss. 
MTen, vol. xi. (1854), p. 324. 

Snout short; mouth crescent-shaped, the labial groove incon¬ 

spicuous. Spiracles minute. A pit on the tail, above and below, 

at the commencement of the caudal fin; the latter with a double 

notch. Teeth subequal in both jaws, oblique, serrated on both 

margins, with a deep notch posteriorly. 

The fossil teeth of this genus, being found detached, can often be 

only doubtfully separated from those of certain species of Car- 

charias. 

Galeocerdo contortus, Gibbes. 

1849. Galeocerdo contortus, R. W. Gibbes, Journ. Acad. Nat. Sci. 
Philad. [2] vol. i. p. 193, pi. xxv. figs. 71-74. 

Type. Detached teeth. 

A species of moderate size. Teeth very robust, with elevated 

crown ; the apex above the posterior notch elongated, produced to a 

sharp point, more or less twisted ; anterior margin arched, some¬ 

what sinuous, and finely serrated; margin below the posterior 

notch short, with comparatively small serrations. 

Form. 6f Log. Eocene : South Carolina and Alabama, U.S.A. 

Miocene : Virginia and Maryland, U.S.A. 

28100. Thirty -three teeth, some imperfect; Eocene, South Caro¬ 

lina. Purchased, 1852. 

47001. Tooth; South Carolina. Purchased, 1876. 

P. 1213. Two teeth ; South Carolina. Egerton Coll. 

P. 2347. Three teeth ; probably from South Carolina. 

Enhislcillen Coll. 

P. 4098. Six teeth ; Charleston, South Carolina. 

By exchange, 1883. 

P. 5748. Six teeth ; probably from South Carolina. 

35610. Eive teeth, more or less imperfect; Eocene, Alabama. 

Presented ly Prof. J. W. Mallet, 1859 

2349. Tooth ; Alabama. ; Enniskillen Coll. 

P. 2348. Tooth ; Miocene, Maryland. 'Emtiskillen Coll. 

41333. Tooth; Miocene, Maryland. Purchased, 1869. 
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Galeocerdo latidens, Agassiz. 

'1843. Galeocerdo latidens, L. Agassiz, Poiss. Foss. vol. iii. p. 231, 
pi. xxvi. figs. 22, 23 (P figs. 20, 21). 

(?) 1849. Galeocerdo latidens, R. W. Gibbes, Journ. Acad. Nat. Sci. 
Philad. [2] vol. i. p. 192, pi. xxv. figs. 59^8^. = 

-1850. Galeocerdo latidens, F. Dixon, Foss. Sussex, p. 202, pi. xi. 

figs. 22, 23. 
^1883. Galeocerdo latidens, W. Dames, Sitzungsb. k. preuss. Akad. Wiss. 

pt. i. p. 142. ^ 

Type. Detached tooth ; Paris Museum. 

Teeth broad, mostly low-crowned, the largest measuring about 

0024 across the base. Anterior coronal margin only slightly 

arched, except near the apex ; apex above the posterior notch 

small, narrow ; margin below the posterior notch long, straight and 

much inclined ; root large. Serrations of the coronal margin very 

prominent. 
Form. Sf Loc. Bracklesham Beds : Sussex. Bruxellian Beds : 

Belgium { Winkler). Lower Tertiary : Birket-el-Q,urun, Egypt 

(Fames). Eocene: South Carolina (Gibbes). Miocene: Maryland 

( Gibbes) 1. / A"/ ^ - 

25677. Five teeth ; Bracklesham Beds, Bracklesham Bay, Sussex. 
Dixon Coll. 

P. 1209. Tooth ; Bracklesham. Egerton Coll. 

P. 2348. Three teeth ; Bracklesham. Enniskillen Coll. 

28080. Comparatively narrow high-crowned tooth, probably from 

the symphysis of the jaw of this species ; Bracklesham. 

Presented by F. E. Edwards, Esq., 1852. 

Galeocerdo aduncus, Agassiz. 

1842. Notidanus biserratus, G. von Munster, Beitr. Petrefakt, v. p. 66, 

pi. xv. fig. 9. 
1843. Galeocerdo aduncus, L. Agassiz, Poiss. Foss. vol. iii. p. 231, 

pi. xxvi. figs. 24-28. 
1844. Galeocerdo aduncus, P. M. Pedroni, Actes Soc. Linn. Bordeaux, 

vol. xiii. p. 283, pi. i. figs. 12, 13. 

1 Teeth probably not of this species are also recorded under the name of 
G. latidens from the Miocene of Herault (P. Gervais, Zool. et Pal. Francg 1852, 
pi. lxxiv. fig. 7), and from the Lower Miocene of Sternberg, Mecklenburg 
(T. C. Winkler, Archiv Yereins Fr. d. Naturgesch. Mecklenburg, vol. xxix. 

1875, p. 118, pi. ii. fig. 10.) 



. I --l^Pr— -'-- 

<#' 

/ °^n ■ fenj. . V'CcJ^ -m .s . VoCXM,/,,273 , 
/» r~> S) A? / / * 

/ao3*£ 

ic<r, fa/favysisi* , cS^/Vl/*.. ATtAaAjA 

. / CA<A.sv\A£/K*~*~ -__/ * £><7«aa># 

~Afa fafa/fa, faZfaAA&^i Afar? 

/w 

X X X / tf , faA- (’ J7^X- «^, (^ 7~7~Z)7~£3 — <3?c/cc*\ CCS A} 

fa/Z. ^AezA^efai. Ae<j*AAA7y. 

t/e^. 3/'<tA. At n^Ayfafa.fa,//iy <PfaTlfay.#. fafaA?AcoAl, A*far# erfasv-Afa^ 

^A A’ ^C-^XL^Aq fa^At . A {tfav^ OnAA*, AA^AA, cf? yA7&d 
‘iWcf xx v. w7. ^4^ p. 

~i7^r - ' _ ^ 

X^ZZAAq- (rtJt^lAo fat A X-vw; yf.d, /'rrdAAr(*/ldt, fart. faA.fav-n, \T(fa. XVt. Jy. /%,Jj. i.-j. 3//; 

faAfa^o,a~x^Ao ^tsA&AAA*'. fat fa. fan^-Aut A£oA(- faeyfaAfa*.. 

$€+* ^L't^Cy/ V%4>. ^fa. J70f 3 3. — /<A3^e^-m./s *r^/c3-<&'c"T c <1* S' 3^7/? scn-cj dy ( 

/& 0 3] fafaAe cr-ce/tAo AAAfafaAt fa&vt&xr A*/A Sj?°3, 

'y'crA V. / 33 Afa /. -yz>. *7 fa7/IaZA-U cA^y^d fadf, ««* - 
/ , V V / ^ (,-S^.J +***_x 

fa^O. faatfa trcfa^Ao fa A 'A3A^<r, fa. ^/U’cXiL fafa^,. cPtrr, A? A. Afaifa^ 

IS'trfa- V. A tZ^S, /4^f X/. A'1 A7' fa "~Z{8. 

/tf0?. faxtAe^ctsifaA faZsAAen*^: A, faufai*, fa?rfa**'t?^. 

A7%AA* A/xAt'AAz),fa //v^ 7^y. /^. 

; ^zAvsjtr- 

'4/iASL- 

■***77- /^j XV/'///^ fa/./\ fafr. 3/, 33.. 

^y-xfaA fafa Us~Al~ 'yAfa^ ^fa A?'^ 

<^-<tfaA Ay • y^- Abi. &i*s^r AAA7, cA~l, fa-ltrA. AffairoA, VY* 

fa^?t.A-fa^ Ar A Ac, AsTy</A*z~AALj ^A- 'T'KT/', ^ fa . 

*sAi^, An, fai<A, AArfa i/A*. X xx^x fay so), A- 333, 

tf/p/F. tfacfa^Ae^^r. 7? <fa. AAfa e cx, tZ 

faA’*A. Aafa, t^oA- x Wfff\ A '&7Z, /A k x v/ ^7, 

o ifafactA? <?~<* skA* ^ AfaA^A^z A. 7fatfaf AzAAA^l 

^rfa. X 7^ X f V. /r. fj[. ( . -fay . 2^ __ — c« <r<^ f. 

fat)/, fa&tfa&~ct~£jp xfao fat A (AjL^is^T'^ At Ac~*. _ 

'^w, 

0 -■■- - ■ -—'—    —    ^ ^ 

fa&A?. Cpu/IAA. ' 7 _S-y X / ^ //• P- 

&JZ^J /~fs /-/a^y /CK^y ( Mct ■ <J.^L*/VIA^)/J 88J*/. X>>/ 

*?^y /tf , ■=- 

// . <^- 7a^£g Ce<^s>y 3 A <f/C<^ £ AtU'l^o, 
» 

/ t nA-" y S' XZfa. / S'///itfx'Jcxs 
.; ‘ ^ y~/z* 

Xf.tnrU. 

{5-lX33~it'3 Xve£a~. ^7yTT ;;y_sS-zri 

a>~iyA~u /?-5'^a^,s, ^/-/-/c.u- 4 € 
L 

/l> OQ/Xi 



ftSS? s/aMen*, l/r. n?en*.<L~, (»• (Wrjy 

• /h***yf^ /Sc^^evCv Jb>-&2~h. (J <r$. ‘ 

a?*Z~7 ° (Jt <Xc/<sc*~>&-^3, /-/.r.<71herituy fa.lfzl i*-*c(- Cht^uzA^o^ <x**jlaa^ fcMl v^=»^rw-go^jt* A<cq r 
/ p£—— - .so * ~ Sf?e<u tfauo, ,»*- 

/^^.J7. ^ ^ /??./.&r~7Cn.B fy>'<B'7- (f2-^' 

Oa^u^<uA>7 , /??- £&+^c/^( {<?&&, ^ . 436 xac vu\ U'p> ^o-'io 
*-* ---- V 9 f^vrur- 

/<?s& : &<.aSo <7^ <or/ ^ £, 

^7. ;2 y&s/jlS-<^KAvfl.y - 

~£V«* <£?■?"£ a £<??'/&* t^. <-?'■ /cx/?'<y<? at $ /a. 4r4&4'- 

/?*#/ (g^f. a^^yye,^ * , & *-<T^ <*> /9 <?* /> • SF /> '• XW>-'|. U. 

/f<?4 ^uk^S , * ^ 

/^7GTxGC \rf^P ' J~/ 'J/£r^c4^£<*-0L &{jg ffie^jryvy t ^?Z V, J//Ze>z£. 

/i<£e,a^6: isof. V. 83/ jd- //* -Jzj>^. t%f S3. 

/8$^. ^ac^€,srct/t*Co ^chs<sx+jcsts~^. S/a /$*<*'?’x-^vdsiX t (///. yS-cc.«Se-v^ 

x7vczyfi, /. 7^' ^4-- 

Stfyy. S/td. //.Sbj$k^/*-**ds^, 9yI€a*~.C&r, \fc*\ 9lJ..irerf. k/.3 

/tftfoY&d?rc6rish szd*As^c<j-*<Y .y/^/S //as/, 

■ser/ v7. /j. 6rf ji/. /. 7^#, /0- g/ZcA.*sviuA.Tf 

J *?J/J OTfl ^A^tAGJt/b/s A*.aCas\s. Cs~J~*f. (/ (fru^c/£tU\s(y $T'*~e- </8ry. 

<yt. s. vrd XVfV. 279-. £ftedt*r»A*nA^~* ; l/rC^4~v^X<x.^J 

/$&3. ax£/ldo g>^, /(S~o/^l c ‘TCS^r*^, ■v^e. 

?<■ y~y-Yti./>. ZS, ///.ify..^(r?tr*A. c^\ <A- <g <?yC*-< ^yui *~^**S\ 

/tfOSt^Syl^g^rcgq^Co Cjt'.' s~. C^C- . y^&~i’ d~r-T. 

S^c*\ jy#d. ns r{. y^/f. /t.3oy^^/. \f.-fif, ^T :C^/< 0~ZJt'VULf 1/^. S-ZA^es?^ 

i^zr^y If/S. /?* S'/ty - aS) 

/tf/o, ^desrcz/lsLo^ {Zg/aas^a*^, f vQ\. *y4(r(^ 

Zrr/- Y- X V///*, ^/. XI///, Z~~ £/-' 

^ ya^e^ctn ^Cn 

^•i f-w<t^y/ *</X - ^/ 7^f^' ^/ * 

/^///S'. so/a) ^yirVM. Joe'. J1/aA7 (iccr^^ 

ST&Aa^^, iscr/. XXX. ^ /^. (7co^4*-.J 

Z^O/f^OS*. ^ct^r &/ £(Siry^/ih1 

/g/l/yrjLZ \ ^y<-G^t^<r ^Wza^. P/alc. /&*.i^<m? s&sis^r -y^, x v. ^ /<P-?y //* 

^4^?. %//>-Zy * «/ ^f~r, c/y^~- -ts<r£ XV/.^^^Xf /c^ot >e^C^ >^^v< <?^e, y^Ct^-.. 

f^Vr, /7/erf. /VZs^ nstrf, x>c^.w‘, />■ 

/^1*Z>7 cAS-dy £\. /// ^ //Lt. //f 

V -/. X^y, 30,y/*S- /■ y^/r ^~.' Zit Pcgsi*je~ ,* /^fccer ^4a^>v^ 



7 f /a-Fz )■ <F. F'-it-cFe <56 €2- °£2 f~F 

t /72^8X. / /^ta-i s\ - „ />- ~ 

CAECHAEIID^. 445 
v/ 

1849. Goleocerdo aduncus, R. W. Gibbes, Journ. Acad. Nat. Sci. 
Pliilad. [2] yoI. i. p. 191, pi. xxv. figs. 54-58. 

1850. Gcdeocerdus rectus, 0. G. Costa, Paleont. Regno Napoli, pt. i. 
p. Ill, pi. ix. fig. 5. 

1852. Goleocerdo aduncus, P. Gervais, Zool. et Pal. Frau9. pi. lxxiv. 
.. fig. 8. 

(P) 1852. Goleocerdo latidens, P. Gervais, op, cit. pi. lxxiv. fig. 7. 
1854-56. Galeocerdus rectus, 0. G. Costa, op. cit. pt. ii. p. 59, pi. v. 

fig. 10. 

1854—56. Galeocerdus denticulatus, 0. G. Costa (non Agassiz), op. cit. 
pt. ii. p. 60, pi. vii. fig. 26. 

1854-56. Galeocerdus aduncus, 0. G. Costa, op. cit. pt. ii. p. 61, pi. vii. 
figs. 26-28. 

1861. Goleocerdo aduncus, E. Sismonda, Mem. R. Accad. Sci. Torino, 
[2] vol. xix. p. 463, pi. i. figs. 14, 15. 

1871. Galeocerdo aduncus, H. Le Hon, Prelim. Mem. Poiss. Tert. Belg. 
p. 9. ' 

1876A Galeocerdo aduncus, R. Lawley, Nuovi Studi Pesci, etc. Colline 
Toscane, p. 14. 

18/7. Galeocerdo aduncus, K. Miller, Das Molassemeer Bodenseegeg. 
p. 64, pi. iii. fig. 69. 

1879. Corax pristodontus, F. Bassani (non Agassiz), Atti Soc. Yeneto- 
Trent. Sci. Nat. vol. vi. p. 67. 

1880. Galeocerdo aduncus, F. Bassani, Boll. Soc. Yeneto-Trent. Sci. 
Nat. vol. i. p. 149. 

1881. Galeocerdo aduncus, R. Lawley, Studi Comp. Pesci foss. coi viv. 
generi Carcharodon, Oxyrliina, e Galeocerdo, p. 133, pi. i. (Galeo¬ 
cerdo), fig. 1. 

1887. Galeocerdo aduncus, K. A. von Zittel, Handb. Paleeont. vol. iii. Q 
p. 85, fig. 90. . - - 

Type. Detached teeth ; Museum of Carlsruhe. 

A species with the dentition very similar to that of the existing 

G. areticus, but of smaller size. Anterior coronal margin much 

arched and finely serrated; the apex above the posterior notch short, 

broad, and sharply directed backwards ; margin below the posterior 

notch relatively short in the principal teeth, with large serrations. 

Form. <$f Loc. Eocene ; South Carolina and Alabama. Miocene : 
Switzerland, Germany, Malta, France, and Maryland. Pliocene: 
Tuscany and Belgium. 

33313. Tooth; locality unknown. 

Presented by S. P. Pratt, Esq., 1858. 

P. 1212. Seven imperfect teeth ; Miocene, Malta. Egerton Coll. 

P. 2342. One tooth and three fragments ; Molasse, Soleure, 

Switzerland. Enniskillen Coll. 



446 SELACHII. 

28360. Much abraded posterior tooth, probably of this species; 

Faluns of Touraine. Purchased, 1853. 

41332. Three teeth ; Miocene, Maryland. Purchased, 1869. 

35610. Two small hinder teeth; Eocene, Alabama. 

Presented by Prof. J. W. Mallet, 1859. 

P, 1211. Five teeth ; Alabama. Egerton Coll. 

P. 2344. Three broad teeth ; Alabama. Enniskillen Coll. 

35610 a. Eight teeth; Alabama. 

Presented by Prof. J. W. Mallet, 1859. 

P. 1210. Four teeth ; Eocene, South Carolina. Egerton Coll. 

P. 2345. Three teeth ; South Carolina. Enniskillen Coll. 

P. 5749. Seven teeth ; South Carolina. History unknown. 

P. 2343. Large tooth, with very prominent anterior serrations, 

doubtfully assigned to this species; South Carolina. 

T 1 . Enniskillen Coll. 

GaJc^erdo ^ minor,(Agassiz.) 

1843. Galeocerdo minor, L. Agassiz, Poiss. Foss. vol. iii. p. 232, 

pi. xxvi. figs. 15-19 (Pfigs. 20, 21), pi. xxvi. a. figs. 64-66. 

1>60. Protogaleus minor, R. Moliu, Sitzimgsb. math.-nat. Cl. k. Akad. 
Wiss. Wien, vol. xl. p. 583. 

1874. Galeocerdo recticonus, T. C. Winkler, Arckiv. Mus. Teyler vol iii 
p. 296, pi. vii. fig. 1. 

1876. Galeocerclus recticonus, T. C. Winkler, loc. cit. vol. iv. p. 26. 

1879. Galeocerdo minor, F. Bassani, Atti Soc. Veneto-Trent. Sci. Nat. 
vol. vi. p. 64. 

Type. Detached teeth. 

A small species, the largest teeth probably not measuring more 

than 0-01 across the base. Crown much elevated, the apex above 

the posterior notch long, slender, and pointed; anterior margin 

almost straight, the serrations large and confined to its basal half; 

margin below the posterior notch short, with few large serrations. 

Form. § Loc. Molasse : Switzerland. Miocene: France. Eocene: 

Belgium, S.E. England, and Alabama, TT.S.A.1 

A number of teeth from the Miocene of Naples, probably for the most part 

referable to Carcharias, are also assigned to this species by O. G. Costa, 

Paleont. Regno Napoli, pt, ii. (1854-56), p.63, pi. v. fig. 13, pi. vii. figs. 15, lfi’ 
17, 34, 35, 39, 40, 61. 
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fao^^fa-L ’c^^^farA^f = (fafaa^oc, %1’ 3/qAXc^e., ‘faftfa*. fa<^> yfafa*. fafarrfa, 

irfa. 'ffrQ O 6\ 
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35542. Three teeth; ltupelian Beds, Klein Sjrauwen, Belgium. 

Purchased, 1859. 

P. 4931. Thiee small teeth j Baekenian Beds, St. Gilles, near ^r> 

Brussels. Presented by G. F. Harris, Esq., 1885. 

P. 5913. Six teeth ; Bruxellian Beds, Woluwe St. Lambert, Brussels. 

Presented, by Mons. A. Houzeau de LeJmie, 1889. 

40245. Two teeth; Barton Clay, High Cliff, Hampshire. 

Edwards Coll. 

3134. Live teeth; London Clay, Highgate Archway, near London. 

Wetherell Coll. 

P. 1211 a. Tooth; Eocene, Alabama. Egerton Coll. 

A single tooth irom the London Clay of Highgate Archway, near 

London (Ko. 43135 a. Wetherell Coll.) may possibly re¬ 

present an unknown small species of Galeocerdo. 

The following species have also been founded upon detached 

teeth, but there are no examples in the Collection:_ 

Galeocerclo capellini, E. Lawley, Kuovi Studi Pesci, etc. Colline 

Toscane (18/6), p. 16; Studi Comp. Pesci foss, coi viv. 

generi Carcharoclon, Oxyrhina, e Galeocerclo (1881), 

p. 145, pi. i. (Galeocerclo), fig. 6, pi, ii. fig. 5.—Pliocene; 
Tuscany. 

«/ 

Galeocerdo crassidens, E. I). Cope, Proc. Amer. Phil. Soc. 1872, 

p. 355.—Niobrara Formation ; Smoky Hill, Kansas. 
(? Prionodon.) - 

(?) Galeocerclo dubius, E. Noetling, Abh. Geol. Specialk. Preussen' 

u. Thiiring. Staaten, vol. vi. pt. 3 (1885), p. 97, pi. v. 

fig. 6.—Upper Eocene ; Samland, Prussia. (?.Prionodon.) 

Galeocerdo llenticulatus, L. Agassiz, Poiss. Eoss. vol. iii. (1843), 

p. 233, pi. xxvi. fig. 1: Prionodon ?, L. Agassiz, Amer. 

Journ. Sci. [2] vol. xxi. (1856), p. 274.—Danian; Maas¬ 
tricht, Holland. 

Galeocerclo gibberulus, L. Agassiz, tom. cit. p. 232, pi. xxvi. a. 

figs. 62, 63.—“ Chalk Marl ” ; Haldem, Westphalia. 

Galeocerdo hartvellii, E. D. Cope, tom. cit. p. 356.—Kiobrara 
Formation ; Smoky Hill, Kansas. - 75^ ^ 

Galeocerdo javanus, K. Martin, Samml. geol. Eeichs-Museum 

Leiden, [l]vol. iii. (1883), p. 24, pi. ii. fig. 15.—Tertiary; /f*S. 

Ngembak, Java. 
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$r^Af s^ ^ N 
<* V7 Gctleocerdo Icevissimus^E. D. Cope, Proc. Acad. Nat. Sci. Philad. 

^ V? •'- 1867, p. 141.—Miocene; United States. 

(?) Galeocerdo maretsensis, T. C. Winkler, Archiv. Mus. Teyler, 

vol. iv. (1876), p. 10, pi. i. figs. 10, 11, 12.—Heersian 

Beds ; Belgium. (? Prionodon.) 

Galeocerdo prisms (Zigno), P. Bassani, Bend. B. Accad. Sci. Pis. 

• e Matem. 1888, p. 375 : Galeodes priscus, J. J. Heckel, 

Sitzungsb. math.-nat. Cl. k. Akad. W7iss. Wien, vol. xi. 

(1854), p. 324.—Upper Eocene; Chiavon, Vicentin, 

Italy. 

Galeocerdo productus, L. Agassiz, Amer. Journ. Sci. [2] vol. xxi. 

(1856), p. 273.—Tertiary; Ocoya Creek, California; 

Galeocerdo subloevis, G. von Miinster, Beitr. Petrefakt. vii. (1846), 

p. 20 : Gcdeus sublcevis, G. von Miinster, op. cit. v. (1842), 

p. 66.—Miocene ; Vienna Basin. 

Galeocerdo vincenti, A. Daimeries, Ann. Soc. Boy. Malacol. Beige, 

VA. Proc.-Verb., June 1888, p. liv (name only).—Heersian 

Beds; Belgium. 

Possil vertebrae of Galeocerdo have been described by C. Hasse, 

Natiirl. Syst. Elasmobr., Besond. Theil (1882). Some resembling 

( those of the existing G. tigrinus are recorded from the Molasse of 

Baltringen, Wiirtemberg (p. 260, pi. xxxvi. fig. 17), and the Crag 

of Antwerp (p. 260, pi. xxxvi. fig. 18) ; others resembling those of 

•frtfcn.&yt**' ^he existing G. circticus are recorded from the Swiss Molasse (p. 262, 

% ph xxxvii. figs. 25, 26), and from the Miocene of Germany and 

v " Prance (p. 262, pi. xxxvii. figs. 27-32). Vertebrae from the Sain¬ 

land Eocene are also described by P. Noetling, loc. cit. p. 99, pi. ix. 

• figs. 6-10. 

Genus MISMIPRISTiS* Agassiz. 

SELACHII. 
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S' [I*0!88- F°ss- vol. iii. 1843, p. 237.] 

Syn. Dirrhizodon, C. B. Klunzinger, Verhandl. k. k. zool.-bot. Gesell. 
Wien, vol. xxi. 1871, p. 664. 

Principal teeth elevated and triangular, more or less curved or 

inclined backwards, with both coronal margins coarsely serrated, 

except towards the apex ; root well-divided into two divergent 

branches. Upper teeth relatively large, broad, and flat; anterior 

lower teeth slender, subulate, inwardly curved, and destitute of 

denticulations or with one or two minute points at the base. 

This genus was originally founded by Agassiz upon fossil teeth 

from the Molasse of Wiirtemberg, but a living species of the fish 

(H. elongatus) has subsequently been discovered in the Bed Sea. 



/iZei 

>s^' </v£ 7f.{/foi)t/<M. - 

<*. . ^^Ayy^c^f ^i^y/ r^xJLy 

trir&.p^ /^~-*C CSL*rKn~s <A /u^ /C-’^/Zi^. 

^z£/VL>c-^4>w r- o 

^^^Ur-<ig/\^^p ^&A.&sv^esns<-*i2^^-^. ^eedas^A 

i-A, 

^fl^S*\A*^*r . 

'C.t-Z^A^fe. cge /?.<,.) z-/,-^. Ha^lo—Jt 

(rtot-g.S. /fa^ J^ . ax*X«fa./2.,_ rt/n.; rfa^/o—J. (/^/j..; P*2P. 

a^-^s. SeZ.) . 

^ ^'IzrdAA~t, /£tA~4 JOy'. b^7777yp£^’ 

.^w Pc 
*L %«sv^x{r*Jl tflvJll. f CU<’+~ 

: ^ M('i O^S),/’- 3S.' 

Tf'crvy. ■ t/l*^T M/lw ^VIa CJt^^T-x veXscn^fAXosy 

fjr. cX7~- -!s~<r(. XXIV //S'F’^), (S^M. SYv—^ x7/> %77.<Z&\z*s£a., 

Pyiusr. <J2ry. 7^i'^y/. 77^/. /73tJf, rsrtf rZ fry os), 'T’rri^r. / j> 

A '-/v*- ^^uV'4 <S>~- ^ ^ ^ W; 

frfai)./.***;#./*.^.?-^ ■ 

CiTis^eiy- ;:-^ '-■■■■■ ■■ --A^ '"-0- _/^ . *«.-1_-. , '^C .. 

^v . ^ ^,. 3 ///-<? /s-^f. />; 7^,. /~Ae^£ 

£-»*-/>. yrf 

? * a , i 
• <- »f* ‘ 

S~t~ ^r ^2-^1 y^4^JL^ 

/i. '■■n/u. „'. /. j?.jo. sy &~f0. (&. f. 
/? . 

O . 

//- JT^>. £u2A. -X: c*SC2- Z?- /<?2-t> . 

1 



/efffy. tf.g. ^7£. />•/2 ///u'/-3 (ru**- =^vtx- 

Itf/if.lM.1. /2*X=^- fW /=» 

/Se’-uge p • i»**L 

/f^e- /<rt5. f-, £.S.<j.fi~4S^$*7 />-4V^./«'~7 ti'z* 

/^/y£. ft* 9. /J«*. ^>8? /»/ i^»m *f .3"^i 

sj/(=>s~r>f'ft rss/'S S^zTcT^L orzs^ £• sn /u>v. /x^y^-y 

(^e^ft. ZcL/igs^x-r </s-*~Zl<Z'£%yr>> /£2 3c/x^ S. .. ft/e/sfoc. : ZA^j Ir**., 

^7'cnO^. : ft). ft-. 

/?/,& #5. ft**** A«/< /5/3r^ ^fr* ,^-J^/fr/ ^ >V ^ ^7 

/f*3 ^ &*^«*»*U /*./^^ fc/V p**o? 

/f /V-5. M&fljf />/. /. /. /-3 

i ' /jAtG-Kt, y y?VY . ^£fir*.p4 /^> x% ^ c* • 

^ *T /T% <a^A*^/° ^ «**'•”- /- 3- $r. 

,°p . 3 *£ ^ 5~4^/ fLx'nV.ff'C 

/ * ^ *- ^^f/ fJ'O"' * —**• ). 

/flf'j&s. /-/<; . 

/yj)0' ft& y)./yf) /#/•&*/-$ fZJZZtsL) * 

/f ftjft? ^fec.*»c ^ /-^uZrt- * cZy/ev*t 

'fJf, £*' N.$.UZ£°t fi.Ik*,</)(, t/Z-t-rt C^' S ‘ 

/fZj. &- V^*\7X»vJ_^ 'fi. £/?<? . C.c~£ //. A?*''ll, S^<*Tt_ - 

/9^ l^. ^ ^ >.'*», *M2. Crru^, ^.r^jrT V v /#va 
7 ^ - l/s sioStrfrm'- S+s7%«rS. r/dak<JU 

. ft*’S&t'r&-'/ /ft.Xsi/ffcX&/y®' $0)9Z/\S,jZ. /O ~J{f. /Suro/s'cjra,/./ S&j-r^eaZ* 

//jZJtA/L^L, y?Zfte. fo'Ctst**. /?. 'sftr^*szft. tS'c^c 

ftoji-^'>*~oyyy 'isoft. x.Tv/ y^. ^y^>>y>ft/. /tP- /~(3~€<y*o-c. ^ &c 

fts-osi/&2fV\^t~'. <yC*^s~ efty t fty. \Z&-r . yftcft, ftc. 

-?Scft. \S( . y^, 32, //. /V'4 



——ill 111 ■ iiiiiiiui ' i ■ i 
. 

- 

• • * 

* 

* 

- 



* (jc^x A~r* 

tr. , J~- f>** 's>rrit-^ W 
^ Tf, '77)-/- /J 



CARCHARIIDiE. 449 

The latter is named Dirrhizodon, by Klunzinger (Joe. cit.), but, as 

remarked by Probst \ its dentition is generically identical with that 
of the extinct form. sr^cy#- 3S ,f>. '2 • 

Hemipristis serra, Agassiz/ ^ 7 f"/' 

1843. Hemipristis serra, L. Agassiz, Poiss. Foss. vol. iii. p. 237 
pi. xxvii. figs. 18-30. />^> ^ i_i> 

184o. Hemipristis paucidens, L. Agassiz, tom. cit. p. 238, pi xxvii 
figs. 31-33. ^ 

1844. Hemipristis serra and H. paucidens, P. M. Pedroni, Actes Soc. 
Linn. Bordeaux, vol. xiii. pp. 284, 285, pi. i. figs. 19-22. 

(.} 1844. Oxyrhina cyclodonta, P. M. Pedroni, tom. cit, p. 288 pi i 
figs. 36-38. ^ ' 

1846. 'Hemipristis serra and H. paucidens, G. von Munster Beitr 
Petrefakt. vii. p. 21. ; 

1849. Hemipristis serra, E. Sismonda, Mem. R. Accad. Sci. Torino [21 

vol. x.p. 33, pi. i. figs. 17, 18. 
1849. Hemipristis serra, R. W. Gibbes, Journ. Acad. Nat. Sci. Philad. 

[2] vol. i. p. 193, pi. xxv. figs. 75-85. 

1849. Lamna (Odontaspis) hopei, R. W. Gibbes (wow Agassiz), tom. cit. 
p. 198, pi. xxvi. figs. 120-123. 

1850. Hemipristis serra, 0. G. Costa, Paleont. Regno Napoli, pt. i. 
p. 114, pi. ix. figs. 3, 4. ’ 

i852. Hemipristis serra, P. Gervais, Zool. et Pal. Franc, pi. lxxiv. 
figs. 1-4. 

1852. Hemipristis paucidens, P. Gervais, op. cit. pi. lxxiv. fig. 5. 
1854-56. Hemipristis paucidens, 0. G. Costa, op. cit. pt. ii. p 67 pi v 

fig. 12, pi. vii. figs. 30-33. * ' ' 

1854-56. Hemipristis minutus, 0. G. Costa, op. cit. pt. ii. p. 68 nl vii 
figs. 43, 45 (P fig. 44). ; 

1854-56. Hemipristis serra, 0. G. Costa, op cit. pt. ii. p. 69 pi. vii. 
figs. 46-48. ; Y ’ 

1857. Hemipristis serra, G. G. Gemmellaro, Atti Accad. Gioenia Sci. 
Nat. [2] vol. xiii. p. 296, pi. i. a. fig. 6 a. 

1857. Glyphis scacchii, G. G. Gemmellaro, tom. cit. p 298 pi i a 
figs. 8, 9. ; t * ‘ ’ 

18/5. Odontaspis sacheri, H. E. Sauvage, Bull. Soc. Geol. France TS] 
vol. iii. p. 634, pi. xxii. fig. 2. ’ L 

18/ 6 Hemipristis serra, R. Lawley, Nuovi Studi Pesci, etc. Collin© 
Toscane, p. 18. 

1877. Hemipristis serra, A. Locard, Faune Terr. Tert. Moy. Corse, p 1 
1878. Hemipristis serra, J. Probst. Wiirtt. Jahresh. vol. xxxiv n' 143* 

pi. i. figs. 49-57. ' ’ 

1879. Hemipristis serra, F. Bassani, Atti Soc. Veneto-Trent. Sci. Nat. 
vol. vi. p. 63. 

1 Wiirtt. Jahresh. vol. xxxiv. (1878), p. 141. 

2 G 
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1879. Odontaspis sacheri, F. Bassani, tom. cit. p. 59, pi. v. fig. 17. 
1882. Odontaspis sacheri, H. E. Sausage, Mem. Soc. Sci. Nat. Saone- 

et-Loire, vol. iv. p. 51. 
1882. Hemipristis serra, H. E. Sa'uvage, tom. cit. p. 53. 
i§P) 1883. Hemipristis serra, K. Martin, Samml. geol. Reiclis-Mus. 

Leiden, [1] vol. iii. p. 26, pi. ii. fig. 17. 
1884. Hemipristis serra, E. Nicolis, Mem. Accad. Agricolt. Arti e 

Comm. Verona, pi. ii. fig. 9. 
1887. Hemipristis serra, K. A. von Zittel, Handb. Palseont. vol. iii. 

p. 85, fig. 89. 

Type. Detached teeth ; Museums of Tubingen, Stuttgart, Carls- 

ruhe, Florence, and Paris, 
The type species, of large size. Marginal serrations in the broad 

upper teeth large, extending almost to the apex, which is gently 

curved backwards. Cutting-edges of the anterior lower teeth very 

sharp distally. Inner face of root bulging inwards, with a deep 

cleft. 
The synonymy given above seems proved by the dentition of the 

existing H. elongatus. 

Form. Sf Loc. Eocene : South Carolina. Miocene : Germany, 

Austria, Italy, Sicily, Malta, Corsica, Switzerland, France, Mary¬ 

land, and Virginia. Pliocene : Tuscany (.Lawley). (2^-Terfetaw FF/stls 

Ngembak, Java. Ar.J ^ ^ 
IQe r'/'P^v 

P. 5750. Nineteen broad teeth ; Molasse, Baltringen, Wiirtem- 

berg. Purchased, 18o9. 

P. 2337. Anterior lower tooth ; Molasse, probably from Otmar- 

singen, Aargau, Switzerland. Enniskillen Coll. 

P. 2333. Three imperfect dental crowns ; Molasse, Soleure, Switz¬ 
erland. Enniskillen Coll. 

28370. Tooth ; Miocene (?), Bordeaux. Purchased, 1853. 

P. 5751. Tooth and fragment; Miocene, St. Juvat, near Dinan. 

32736. Broad tooth and imperfect dental crown ; Miocene, Lisbon. 

Presented by J. S. Valentine, Esq., 1857. 

P. 1217, P. 1219. Six broad teeth and one narrow example; Mio¬ 

cene, Malta. Egerton Coll. 

P. 1253. One anterior lower tooth, and three imperfect examples; 

Malta. Egerton Coll. 
o 

P, 2335, P. 4561. Six imperfect teeth, and one anterior lower 

tooth ; Malta. Enniskillen Coll. 
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35329. Large tooth, probably of this species, noticed by C. C. 

Blake, ‘ The Geologist,’ vol. v. p. 316 ; Miocene, Aspinwall, 

Darien, Central America. Purchased, L862. 

41334-5. Two broad upper, and two narrow lower teeth ; Miocene, 

Maryland, E.S.A. Purchased, 1869. 

28099. Twelve anterior lower teeth ; Phosj)hate Beds, South Caro¬ 

lina, U.S.A. Purchased, 1852. 

28102. Thirty-two teeth ; South Carolina. Purchased, 1852. 

47000. Three broad teeth; South Carolina. Purchased, 1876. 

47004. Three anterior lower teeth; South Carolina. 

Purchased, 1876. 

P. 1215, P. 1218. Five teeth ; South Carolina. Egerton Coll. 

P. 4097. Four teeth; South Carolina. Big exchange, 1883. 

P. 1218 a. Small tooth, doubtfully of this species; Eocene, Clarke’s 

Co., Alabama, TJ.S.A. Egerton Coll 

P. 5857. Large anterior lower tooth, doubtfully of this species ; 

Phosphate Beds, South Carolina. 

Presented by John B. Martin, Esq., 1888. 

The following species have also been founded upon detached 

teeth, but there are no examples in the Collection :— 

Hemipristis curvcdus, W. Dames, Sitzungsb. k. preuss. Akad. 

II iss. 1883, pt. i. p. 140, pi. iii. fig. 4.—Lower Tertiary; 
Birket-el-Qurun, Egypt. ^ ^. 

Hemipristis heteropleurus, L. Agassiz, Amer. Journ. Sci. [2] 

vol. xxi. (1856), p. 27E—Tertiary; Ocoya Creek, Cali¬ 
fornia. - AA/- 

' ~ ^ ZpsrAt .1 
Hemipristis Tclunzingeri, J. Probst, II iirtt. Jahresh. vol. xxxiv/ 

(18/8), p. 146, pi. i. figs. 58—63.—Molasse; Baltringen, 
IVurtemberg. /v- y- . 

(?) Hemipristis subserratus, G. von Miinster, Beitr. Petrefakt. 

vii. (1846), p. 21.—Cenomanian ; Regensburg, Bavaria. 

A very doubtful fragmentary tooth from the Cenomanian of 

Kursk, Russia, is named Hemipristisplicatilis, V. Kiprijanoff (Ball. 

Soc. Imp. FTat. Moscou, 1854, pt. ii. p. 373, pi. ii. fig. 1). Other 

teeth, certainly not of this genus, from the Corallian of Schnaitheim, ^ 

Wiirtemberg, are named Hemipristis bidens, F. A. Quenstedt 

(Handb. Petrefakt. 1852, p. 169, pi. xiv. figs. 21, 22). - 

Irertebra) either of Hemipristis or Hemigaleus, from the Molasse 

^>330.—Musper, F. ' Der Brenzta- 
loolith, sein Eossilinhalt und seine 

/ CixiP / Deutung. Lahreshefte Ver. Natk. ]/Cu.yCl 
Stuttgart 76 192&pp. 33^ 1 fig- * Stuttgart 76 192&pp. 1 fig. 

0* x W~TV*r> A 
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of Baltringen, are described by C. Hasse, Natiirl. Syst. Elasmobr., 

Besond. Theil (1882), p. 258, pi. xxxvi. fig. 8. Nearly similar 

vertebrae from the Crag of Antwerp are also assigned to Hemigaleus, 

op. cit. p. 258, pi. xxxvi. figs. 9-11. 

, As** 
Genus GALEUS, Cuvier. 

[Regne Animal, vol. ii. 1817, p. 127.] 

Snout short ; mouth crescent-shaped. Spiracles minute. No 

pit at the commencement of the caudal fin; the latter with a single 

notch. Teeth equal in both jaws, with posterior notch and ser¬ 

rations. 

As already remarked (p. 438), it is difficult to distinguish the teeth 

of this genus from those of the upper jaw of Hypoprion. The 

following specimens, however, may probably be placed here:— 

43134 a. Three teeth ; London Clay, Highgate, near London. 

Wether ell Coll. 

40242 a, 40245. Live small teeth ; Barton Clay, High Cliff, Hamp¬ 

shire. * Edwards Coll. 

- //. 

5 /»*° 

tin* 

1 T 

The following extinct species are supposed to be indicated by 

various detached teeth, but there are no examples in the Collec¬ 

tion :— 

[Galeus affinis, J. Probst, Wurth Jahresh. vol. xxxiv. (1878), 

p. 139, pi. i. figs. 64-7$.—Molasse; Baltringen, Wiir- 

temberg. ^ 

A(Galeus cristatus, J. Probst, tom. cit. p. 140, pl^ i. fig. 74.— ^ ^ . / 
/ TVinlaccp • T^qIfrin(tati (9 O-innlumn&tnm.a. ^ Molasse ; Baltringen. (? Ginglymostoma.) 

Galeus maltzani, T. C. Winkler, Archiv Yereins Er. Naturgesch. 

Mecklenburg, vol. xxix. (1875), p. 116, pi. ii. figs. 6-9.— 

Miocene; Sternberg. 

Galeus pantanellii: Galeocerdo pantanellii, R. Lawley, Nuovi 

in . Studi Pesci, etc. Colline Toscane (1876), p. 15; Studi 

Comp. Pesci foss. coi viv. generi Carcharodon, Oxyrhina, 

o/kj e Galeocerdo (1881), p. 149, pi. i. {Galeocerdo) fig. 5, pi. ii. 

rS*. fig. 4: Galeocerdo minor, R. Lawley (non Agassiz), op. 

'••/bp- /ox — cit. 1881, p. 147, pi. i. (Galeocerdo) fig. 4.—Pliocene ; 

a. Tuscany. 
<8,4JU rt. , Taleus tenuis) J. Probst, tom. cit. p. 140, pi. i. figs. 68-70.- 

Molasse ; Baltringen. /ey. v<r/- X* V/ 

0 rj/o)f/7. i>8o/ //. 

Vertebrae from the Upper Cretaceous of Maastricht, Holland, 

*XXX\ and from the Crag of Antwerp, Belgium, are also assigned to 

iy£),S>.mp. 

i. f. -2*7 M-'f- 
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Galeus by C. Hasse, Natiirl. Syst. Elasmobr., Besond. Theil (1882), 

p. 266, pi. xxxviii. figs. 8-18. 

Teeth of the existing Galeus cams, Linn., from the Forest Bed of ^ ITvJb. Tit". 

Norfolk, are described by E. T. Newton, Yertebrata of the Forest *2^. 

Bed Series (Mem. Geol. Surv. 1882), p. 130, pi. xix. fig. 7, and the 0&(j'),l». too*, 

striking similarity between these teeth and those of Galeus uffinis,/y(-fX-fy, 

Probst, is remarked upon. 

Genus SPHYENA, Rafinesque. 

[Ind. Ittiol. Siciliana, 1810, p. 60.] 

Syn. Cestrorhinus, H. D. de Blainville, Bull. Soc. Philom. 1816, p. 121. 
Zygcena, G. Cuvier, Regne Animal, vol. ii. 1817, p. 127. 

Anterior portion of the head broad, flattened and laterally elon¬ 

gated ; eyes situated at the extremities of the lobes. Nostrils 

situated on the front edge*of the hShd; mouth crescent-shaped; 

spiracles absent. A pit at the commencement of the caudal fin; 

the latter with a single notch. Teeth of both jaws similar, oblique, 

■with a posterior notch, and margins smooth or serrated. 

When found detached it is impossible to distinguish the teeth of 

this genus with certainty from those of Carcharias. The following 

species, however, is recognized. 

gphyrna prisca? Agassiz. ^ * 

1843. Sphyrna prisca, L. Agassiz, Poiss. Foss. vol. iii. p. 234, pi. xxvi. a. 

figs. 35—50. ^ 3 q, t nzv.^^, 
1844. Sphyrna prisca, P. M. Pedroni, Actes Soc. Linn. Bordeaux, 

vol. xiii. p. 284, pi. i. figs. 15, 16. 
1846. Spliyrna serrata, G. von Miinster, Beitr. Petrefakt. vii. p. 20, 

pi. ii. fig. 18. 
1850. Sphyrna prisca, O. G. Costa, Paleont. Regno Napoli, pt. i. p. 112, 

pi. ix. fig. 7. 
(?) 1857. Sphyrna p’isca, G. G. Gemmellaro, Atti Accad. Gioenia Sci. 

Nat. [2] vol. xiii. p. 295, pi. i. a. fig. 5 a, pi. vi. a. fig. 3 a. 

(?) 1858. Sphyrna rameti, M. Rouault, Comptes Rendus, vol. xlvii. 
p. 101. 

(?) 1878. Sphyrna serrata, J. Probst, Wiirtt. Jakresh. vol. xxxiv. 
p. 151, pi. i. fig. 45.r<* 

1879. Sphyrna prisca, F. Bassani, Atti Soc. Veneto-Trent. Sci. Nat. 
vol. vi. p. 65. 

1882. Sphyrna prisca, H. E. Sauvage, Mem. Soc. Sci. Nat. Saone-et- 
Loire, vol. iv. p. 52. 

1884. Sphyrna prisca, E. Nicolis, Mem. Accad. Agricolt. Arti e Comm. 
Yerona, pi. ii. fig. 7. 

1887. Sphyrna serrata, K. A. von Zittel, Handb. Palasont. vol. iii. 
p. 86, fig. 93 

•a- 

f- </T /CxAcic ' Js/fL , fa. t - (ffioya--^-o ) 

'9*3 - 
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z &*$/*'&**■**■, r-h^,LkyZtpC^ <TZ.2 tf-tt & -J 
>■ ^ f fcfZSjj f 7Yv-vijVt, 
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Type. Detached teeth ; Palaeontological Museum, Munich. 

A species of moderate size. Teeth broad, gen tty oblique, often 
erect, finely serrated. 

Form. § Log. Miocene ; Malta, Austria, (?) Sicily, Italy, Prance, 
and Maryland, IJ.S.A.1 

Some of the following teeth have narrow crowns, with non-ser- 

rated edges, and are quite indistinguishable from those of the typical 

Aprionodon; occurring, however, in the same beds as those named 

Sphyrnaprisca and S. serrata, they are provisionally catalogued here. 

P. 1222. Ten teeth, mostly imperfect; Malta. Egerton Coll. 

P. 2340. Pive imperfect teeth; Malta. Enniskillen Coll. 

P. 1223. Eight teeth; Neudorfl-a.-d.-March, Vienna. Egerton Coll. 

P. 2339, P. 2341. Nine teeth, some imperfect; Neudorfl. 

Enniskillen Coll. 

28380. Four abraded teeth, of very similar form and proportions; 

Paluns of Touraine. Purchased, 1853. 

41336. Very similar perfect tooth ; Maryland. Purchased, 1869. 

The following tooth is also probably referable to Sphyrna, of a 
larger species than S. prisca :— 

P. 4501 b. Perfect tooth ; Pliocene, Antibes, Prance. 

Presented by Miss Batter shy, 1883. 

The following very doubtful species are also founded upon 

detached teeth, of which there are no examples in the Collection: — 

/'Sphyrna Integra, J. Probst, Wiirtt. Jahresh. vol. xxxiv. (1878), 

p. 152, pi. i. figs. 46, 47.—Molasse; Baltringen, "Wtir- 
v temberg. 

\ Sphyrna Icevis, J. Probst, tom.cit. p. 153, pi. i. fig. 48.-—Molasse; 

Baltringen. 

Sphyrna lata, L. Agassiz, Poiss. Foss. vol. iii. (1843), p. 235, 

pi. xxvi. a. figs. 58, 59. Form. & loc. unknown2. 

1 Teeth are also assigned to this species by R. W. Gibbes, Journ. Acad. Nat. 

Sci. Philach [2] vol. i. (1849), p. 194, pi. xxv. figs. 88-90, from the Eocene of 

South Carolina; and by R. Lawley, Nuovi Studi Pesci, etc. Colline Toscane 

(1876), p. 17. 

2 Doubtful teeth are assigned to this species by P. M. Pedroni, Actes Soc. 

Linn. Bordeaux, vol. xiii. (1844), p. 284, pi. i. figs. 17, 18 ; R. W. Gibbes, Journ. 

Acad. Nat. Sci. Philad. [2] vol. i. (1849), p. 195, pi. xxv. figs. 91-93 ; and by 

G. G. Gemmellaro, Atti Accad. Gioenia Sci. Nat. [2] vol. xiii. (1857), p. 296i 

pi. vi. a. fig. 16 a. Also by R. Lawley, Nuovi Studi Pesci, etc. Colline Toscane 

(1876), p. 17. 
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Sphyma rnagna, E. I). Cope, Proc. Acad. Nat. Sci. Philad. 1807, 

p. 142.—Miocene ; United States. 

A tooth very suggestive of this genus, from the Tertiary of Java, 

is also described by K. Martin, Samml. geol. Ileichs-Mus. Leiden, 

[1] vol. iii. (1883), p. 25, pi. ii. fig. 10 (Galeocerdo, sp. ?). Doubtful 

teeth, probably from the Swiss Molasse, are also recorded, without 

description, under the name of Hjfhyma dv.bia, L. Agassiz, tow., cit. 

p. 235. 

The so-called Sphyrna denticulata, Munster (Agassiz, torn., cit. 

p. 230, pi. xxvi.cn figs. 00, 01), is founded upon the anterior cone 

of a tooth of Notidanus jprimigenivs of Tertiary age. S'phyrna 

ejz /VI. \8uhserrata, Munster (Peitr. Petrefakt. vii. (1840), p. 21, pi. ii. 

inc-kei |fig. 17), from the Miocene of Veudorfl, Vienna, is evidently founded^^^T^^’ 

upon a tooth of Squatina, as remarked by Probst (tom. cit. p. 152j./^-i'<V / D. 

Some vertebrae from the Swiss Molasse are also assigned toV 

Sphyma, by C. Hasse, Natiirl. Syst. Elasmobr., Besond. Theil (1882),'^ 
p. 275, pi. xxxix. fig. 20. 

M: 7 h pf" 'V-fPS 

Genus MUSTELUS. Cuvier. 

i.r-7-9 
fynfnj. 

[Ptegne Animal, vol. ii. 1817, p. 127.] 

Syn. Galeorhinus, H. D. de Blainville, Bull. Soc. Philom. 1816, p. 121 
(incomplete definition). 

Snout short; mouth crescent-shaped, with well-developed, long 

labial folds. Spiracles minute. Vo pit at the root of the caudal 

fin ; second dorsal fin scarcely smaller than the first. Teeth small, 

numerous, obtuse or with indistinct cusps, pavement-like, and 
similar in both jaws. 

Mustelus stefami, II. Lawley, Vuovi Studi Pesci, etc. Colline 

Toscane (1870), p. 35, pi. ii. fig. 3.—Pliocene; Orciano, 
Tuscany. V 

Vertebrae from the Danian Beds of Ciply and the Crag of Ant¬ 

werp, Belgium, are referred to Mugtelus by C. Hasse, Vatiirl. Syst. 

Elasmobr., Besond. Theil (1882), p. 283, pi. xl. figs. 13-15. 

The following vertebrae are referable to members of the family 

Carchariidae, but the generic determination of these fossils is some¬ 
what uncertain:— 

35oll a. Eight small examples, labelled Go.rcharias by Prof. Dr. 
Carl Hasse ; Eocene, Alabama. 

Presented by Prof. J, W. Mallet, 1859, 



456 SELACHII. 

P. 4644. Seven vertebrae, mostly larger, similarly labelled ; Eocene, 

Clarke’s Co., Alabama, TT.S.A. Enniskillen Coll. 

28104 d. Three small vertebrae, similarly determined : Eocene, 

South Carolina. Purchased, 1852. 

25733 b. Two small vertebrae, similarly determined; Bracklesham 

Beds, Bracklesham Bay, Sussex. Dixon Coll. 

P. 5286. Similar small vertebra ; Bracklesham. Egerton Coll. 

28883. Small vertebra ; Barton Clay, Barton Cliff, Hampshire. 

Daniels Coll. 

40271-3. Eight small vertebrae, similarly determined; Barton Cliff. 

Edwards Coll. 

24599. Seven larger vertebrae, also labelled Carcharias by Dr. 

Hasse ; Miocene, Malta. Purchased, 1850, 

28104 a. Vertebra, labelled Hemijorisiis by Dr. Hasse; Eocene, 

South Carolina. Purchased, 1852. 

28104 b. Imperfect vertebra, labelled Galeocerdo by Dr. Hasse: 

South Carolina. Purchased, 1852. 

38924. Associated series of eleven small vertebrae, labelled Galeo¬ 

cerdo or Hemigaleus by Dr. Hasse ; London Clay, Sheppey. 

Bowerbank Coll. 

P.1309. Vertebra, labelled Galeocerdo by Dr. Hasse; Eocene, 

South Carolina. Egerton Coll. 

P. 4645 a. Two imperfect vertebrae, similarly determined; South 

Carolina. Enniskillen Coll. 

P. 4645. Six vertebrae, similarly determined; Eocene, Alabama. 

Enniskillen Coll. 

P. 1304. Eight vertebrae, mostly larger than the foregoing, labelled 

Hemigaleus ? by Dr. Hasse ; Miocene, Malta. 

Egerton Coll. 

P. 5571. Eour transversely oval vertebrae, measuring 0*025 across ; 

"Woolwich Beds, Charlton, Kent. 

Presented by P. IF. Cheadle, Esq., 18S8. 

P. 5752. Two large transversely-oval vertebrae, labelled Galeus by 

Dr. Hasse, and the largest measuring 0*068 across; 

Eocene, Alabama. Enniskillen Coll. 

1965. Similar vertebra; Miocene, Malta. 
Presented by Miss Attersoll. 
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28353, 24599. Two smaller and less oval vertebrae, and one frag¬ 

ment ; Malta. Dixon Coll., and Purchased, 1850. 

41771. One oval and four smaller rounder vertebrae; Malta, 

Purchased, 1869. 

P. 1310, P. 1310 a. Two large abraded oval vertebrae; Malta. 

Egerton Coll. 

P. 4564. Similar specimen and three fragments ; Malta. 

Enniskillen Coll. 

1142 (Sloane Cat.). Vertebra 0*032 in diameter; Phosphate Beds, 
South Carolina. Sloane Coll. 

46382 a. Small vertebra, labelled Car char ias ? by Dr. Hasse : Lower 
Greensand, Parringdon, Wiltshire. Cunnington Coll. 

Vertebrae of fossil Carchariidae, from the Molasse of Baltringen, 
are described by J. Probst, Wiirtt. Jahresh. vol. xlii. (1886) p 308 
pi. ix. figs. 6-10. ' 

ADDENDA ET CORRIGENDA. 

P. 26. Dr. J. S. Newberry has lately described a Shark with 

Cladodont dentition from the Erie Shale of Ohio, under 
the name of Cladoclus Tcepleri (Trans. New York Acad. 
Sc-i. vol. vii. no. 7, 1888). 

P. 29, line 30, for Pristiclaclodus read Dicrenodus. 
P. 31. Add ‘. — Centrina exigua, O. G. Costa, Paleont. Regno Napoli, 

Append. I. a. (1865), p. 105, pi. yi. fig. 9.—Tertiary; 
Naples. 

P. 32. To Acanthias have also been assigned two doubtful fossils, 
certainly not of this genus. The so-called Acanthias 
monspeliensis, P. Gervais (Zool. et Pal. Gen. 1867-69, 
p. 235, woodc. figs. 32, 33), from the Pliocene of Mont- 
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P. 33. 

P. 34. 

P. 39. 

P. 47. 

P. 48. 

P. 54. 

P. 57. 

P. 60. 

P. 61. 

P. 65. 

P. 75. 

pellier, scorns to lie founded upon a Ghiniceroid fin- spine , 

the supposed spine from the Miocene of Turin, named 

A. bicarinatus, E. Sismonda (Mem. M. Aecad. Sci. lorino, 

[2] vol. x. 1849, p. 28, pi. ii. figs. 41-43), is inde¬ 

terminable. 
Add:—Scymnus occidentalism L. Agassiz, Amer. Jo urn. Sci. 

[2] vol‘ xxi. (1856), p. 272.—Tertiary ; Ocoya Creek, 
California; .V' P H 9-,, 

The earliest publication of Echinorhinus, Blamville, is Bull. 

Sor>. Philom. 1816. u. 121. 

Add :—Echinorhinus blcikei, L. Agassiz, Amer. Journ. Sci. 

[2] vol. xxi. (1856), p. 272.—Tertiary; Ocoya Creek, 

California. Ac/< A-W s*/> _£ ns7 P- r' / 

Add :—('?) Antliodus sarmhdus, Newberry & Worthen, Pal. 

Illinois, vol. iv. (1870), p. 356, pi. ii. fig. 8.—Burlington 

Limestone; Iowa. 

Add :—Petcdodus Icevis, IT. Trautschold, Mem. Soc. Imp. IS at. 

Moscou, vol. xiii. (18/4), p. 293, pi. xxviii. fig. J. 

Carboniferous Limestone ; Mjatschkowa, Moscow. 

Add:—Chomatoclus incrassatus, St.John & AA orthen, Pal. 

Illinois, vol. vi. (1875), p. 359, pi. x. fig. 18. St. Louis 

Limestone ; Illinois. 

An indeterminable fossil from the Tipper Siluiian and 

Devonian of the Harz Mts. is also named Ctemptychius 

hercynice, C. Giebel, Abh. Aaturw. A ereins Prov. Sachsen 

u. Thiiring. vol. i. (1858), p. 263, pi. i. fig. 2. 

According' to F. M£Coy(Brit. Palaeoz. Foss. p. b3b), Petcdodus 

marginalis, L. Agassiz (Poiss. Foss. vol. iii. p. 174, name 

only) is a synonym of P. rectus. 

AddPolyrhizodus rossicus: Dcictylodus rossic.us, A. A. 

Inostrantzeff, Trudui St. Peterb. Obshsch. Estest.-Ispuit. 

vol. xix. (1888), p. 1, pi. i- fig3- 1~6. II. Carboniferous 

Limestone; Government of Olonetz, Bussia. 

The genus Cymatodus, dewberry & AVorthen (Pal. Illinois, 

vol. U. 1870, p. 363), is founded upon a tooth very 

suggestive of Janas sci, from the Lpper Goal-Measures of 

Illinois ; the type species being C. oUoncjus, Xewberry & 

AVorthen (tom. cit. p. 364, pi. iv. fig. /). 

The type species of Phorcynis, from the Lithographic Stone 

of Cirin, Ain, France, is named P. catulma, Thiolliere, 

ibid. 

Add :—Pristis cimblodon, E. D. Cope, Proc. Boston Soc. Is at. 

Hist. vol. xii. (1869), p. 312.—Eocene; Hew Jersey. 
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P. 75. Add:—Pristis attenuaius, E. D. Cope, in W. C. Kerr’s Bep. 

&eol. Surv. N. Carolina, vol. i. (1875), Appendix, p. 29. 

—Tertiary ; N. Carolina. 

Pristis brachyodon, E. D. Cope, Proc. Boston Soc. 

Nat. Hist. vol. xii. (1869), p. 312, and in W. C. Kerr, 

op. cit.—Greensand ; Virginia. 

P. 86. Raja sunilis.—See explanation of Plate IV. 

P. 88. Add -.—Raja dux, E. D. Cope, Proc. Acad. Nat. Sei. Philad. 

1867, p. 141.—Miocene; United States, America. ~ c/ux 

P.89. Add :—Platyrhina bolcensis, R. Molin, Sitzungsb. m atU-C h e 

phys. Cl. k. Akad. Miss. Wien, vol. xl. (1860), p. 587: 

Narcopterus bolcanus, L. Agassiz, Poiss. Eoss. vol. iii. 

p. 382** (name only).—Upper Eocene; Monte Bolca. 

P. 90. Torpedo gigantea has also received the name of Narcine 

gigantea, R. Molin, Sitzungsb. math.-phys. Cl. k. Akad. 

Wiss. Wien, vol. xl. (1860), p. 585. 

P. 108. Add: Psammodus bretonensis, J. E. Whiteaves, Canadian 

Naturalist, vol. x. (1881), p. 36.—Coal-Measures ; Nova 
Scotia. 

A species of Psammodus (P. antiquus, Newberry) from the 

Devonian Corniferous Eimestone of Ohio is also described 

in the Bull. National Institute, 1857 (teste J. S. New¬ 

berry, Rep. Geol. Surv. Ohio, vol. i. pt. ii. p. 265). 

P. 131. Add:—Goniobatis agassizii, Ii. Blanchet, Bull. Soc. Vau- 

doise, vol. vi. (1860), p. 472, with plate.—Molasse; 

Moliere, Switzerland. 

Plinthicus, E. D. Cope (Proc. Boston Soc. Nat. Hist, 

vol. xii. 1869, p. 316), doubtfully distinct from Aetobatis. 

The type species is P. stenodon, E. D. Cope, ibid.— 

Miocene; New Jersey. 

P. 143. Agassiz recognizes four varieties of the teeth of Ptychodus 

polygyrus (Joe. cit.), three of which, he suggests, may be 

named P. concentricus, P. marginalis, and P. sulcatus, if 

they eventually prove to be distinct species. 

P. 205. Add: Pcecilodus foveolatus, E. M‘Coy, Ann. Mag. Nat. 

Hist. [2] vol. ii. (1848), p. 129, and Brit. Pakeoz. Eoss. 

(1855), p. 639, pi. 3 g. fig. 11 ; J. V . Davis, Trans. Boy. 

Dublin Soc. [2] vol. i. (1883), p. 445, pi. liii. fig. 26.— 

Carboniferous Limestone; Derbyshire. 

P. 228. A doubtful tooth, from the Keokuk Limestone of Illinois, 

is also named Chomatodus ? costatus, Newberry and 

Worthen, Pal. Illinois, vol. ii. (1866), p. 85, pi. v. 

%• 17. 

2 h 2 
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P. 259. The t}Tpe specimen of Hyboclus delcib echei is now pre¬ 

served in the Museum of Practical Geology, Jermyn 

Street. 

P. 270. The tooth figured in Quenstedt’s 4 Jura ’ under the name of 

Hybodus grossiconus received the subspecific name of 

diprion, ibid. 

P. 278. An imperfectly defined genus, Xystrodus, Plieninger (non 

Agassiz), is proposed for some Hybodont teeth from the 

Bhsetic Bone-bed of Salzgitter, Hildesheim, the type 

species being X. finitimus (T. Plieninger, Aeues Jahrb. 

1860, p. 695). 

P. 298. Add:—Acrodus falsus, C. G. Giebel, Aeues Jahrb. 1848, 

p. 156.—Muschelkalk; Esperstadt, Thuringia. 

P. 299. A tooth of the form of Acrodus, from the Lower Muschel¬ 

kalk of Jena, is also described under the name of 

JStropkodus cicrocliformis, E. E. Schmid, Aova Acta Acad. 

Cms. Leop.-Car. vol. xxix. no. 9 (1861), p. 13, pi. ii. 

fig. 1. — XAcSUriA^er Ax> 

P. 321. Add :—Strophodus rigauxi, H. E, Sauvage, Cat. Poiss. 

Second. Boulonn. (1867), p. 53, pi. iii. fig. 7 (Curtodus). 

—Bathonian ; Boulogne-sur-Mer. 

P. 351, line 4, for scdentinus read scdctndianus. 

Among non-Elasmobranch fossils erroneously determined, and 

not already mentioned in the text, may be placed the following:— 

Pristis dubius, G. von Munster, Beitr. Petrefakt. vii. (1S46), 

p. 47.—Corallian; Hanover. [Probably a fin-ray of a 

Tepidotoid Ganoid.] 

Hemicladodus unicuspidatus, J. W. Davis, Quart. Journ. Geol. Soc. 

vol. xl. (1884), p. 620, pi. xxvii. fig. 24.—Yoredale Bocks ; 

Wensleydale, Yorkshire. [Fragment of splenial dentition 

of Amphicentrum or CheirodusJ] 

In the earlier pages the Upper Cretaceous of Mount Lebanon, 

yielding fossil fishes, is identified with the Turonian (after Oscar 

Eraas and J. AY. Davis); in the later pages the formation is 

assigned to the Senonian (after E. Aoetling and W. Dames), the 

character of the fish-fauna being more in accordance with the latter 

determination. 
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ALPHABETICAL INDEX. 

[Nofr?. The numbers of pages on which merely incidental references occur 

7 • s/;* / / are printed in italics.] l/<yyy e 3/ ^ ^ r 
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Acanthias, 31. 
bicarinatus, 458. 

icVc *-> ^^.v^latidens, 31. 

\leA*SL s, vjnonspeliensis, 457. 
Cf^h. radicans, 31. 

serratus, 32. 
vulgaris, 32. 

Acanthidium, 33. 
Acanthobatis, 89. 

eximius, 89. 
tuberculosus, 89. 

‘‘Acipensertuberculosus,” 
89. 

Acrodobatis, 348. 
obliquus, 348. 
serra, 348. 

Acrodus, 279. 
acutus, 280, 282. 
affinis, 298. 
althausii, 248. 
angustus, Munster, 283. 
angustus, Griebel298. 
anningiae, 267, 289, 

292. 
arietis, 283. 
braunii, 279, 280. 
cretaceus, 334. 
elegans, 320. 
emmonsi, 298. 
falcifer, 333. 
falsus, 460. 
flemingianus, 298. 
flexuosus, 299. 
gaiHardoti, 279, 299. 
gastaldi, 299. 

.gibberulus, 283. 
^hirudo, 296. 

vfS. humilis, 298. 
illingworthi, 297. 
immarginatus, 299. 

Acrodus (cont.). 
keuperinus, 281. 
larva, 35. 
lateralis, 280, 299, 
latus, 283. 
leiodus, 295. 
leiopleurus, 295. 
levis, 296. 
microdus, 299. 
minimus, 255, 282. 
nitidus, 297. 
nobilis, 283, 287, 289. 
ornatus, 296. 

'rpersonati, 299. 
polydictyos, 336. 
pulvinatus, 299. 
punctatus, 281. 
pustulosus, 281. 
rugosus, Agassiz, 335. 
rugosus, Schmicl, sp., 

299. 
semirugosus, 298. 
simplex, 299. 
spitzbergensis, 299, 
substriatus, 299. 
triangularis, 152. 
undulatus, 289. 
virgatus, 299. 

Actinobatis, 85. 
ornata, 88. 

Aellopos, 77, 157. 
elongatus, 78. 
wagneri, 168. 

Aetobatis, 127. 
arcuatus, 130. 
brevisulcus, 130. 
convexus, 130. 
eximius, 131. 
giganteus, 130. 
irregularis, 128, 130. 

/3- 

Aetobatis {cont.). 
marginalia, 129. 
meneghinii, 131. 
omaliusi, 131. 
omaliusi, var. curth- 

dens, 131. 
omaliusi, var. latidens, 

131. 
perspicuus, 131. 
profundus, 131. 
rectus, 128. 
subarcuatus, 130, 
subconvexus, 130. 
sulcatus, 131. 
tardiveli, 131. 

Aganodus, 2, 3, 
apicalis, 10. 
undatus, 10. C g-OSS/?6 vh’-v*. 

Agassisodus, 238.f 
corrugatus, 239. /&«*****, n< 
scitulus, 239. ^ f ** 
variabilis, 238, -239. 
virginianus, 239. 2-irsf r 

Ageleodus, 55. 
diadema, 55. 

Alexandrinum, 153. 
molinii, 153. , 37-57 

Alopecias, 375. — 
acuarius, 375.^-^ocTpiAjex,, ^>QO. 
gigas, 375, 383. y , 3 j 6 . 

Alopiopsis7437. S76- 
ciwieri, 43fT~ 
plejodon, 437. 

Amblypristis, 75. 
cheops, 75. 

Amphicentrum, 459. 
Anacanthus, 153. 

zigni, 153. 
Ancistrodon, 429. 
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uv 

Anodontacanthus, 2. 
acutus, 8. a ^'^w'ca.mco.io 
fastigiatus, 6. p u^hIIus?, i o 
obtusus, 6. rulipA.(T7uvi7(/i) 

v/<Mv(^(un^,u>-AnotoduSj 390 

agassizii, 390. 
Antliodus, 42, 45. 

cucullus, 48. 
gracilis, 48. 
minutus, 48. 
mucronatus, 48. 
parvulus, 47, 48. 
perovalis, 48. 
politus, 47, 48. 
robust us, 48. 
sarcululus, 458. 
si milis, 48. 
simplex, 48. 
sulcatus, 47, 48. 

Apocopodon, 132. 
sericeus, 132. 

Aprion, 436. 
Aprionodon, 391, 436. 

acanthodon, 438, 
basisulcatus, 438. 

^ brevis, 438. 
frequens, 438. 

^ gibbesii, 437. 
stellatus, 438. 

Archaeobatis, 108. 
gigas, 108. 

Arpagodus, 238. 
rectangulus, 239. 

Arthropterus, 156. 
rileyi, 156. 

Aspidodus, 176. 
convolutus, 184. 
crenulatus, 184. 

Aster acanthus, 307. 
, „ ,v.acutus, 313. 
0 /granulosus, 314. 

lepidus, 320. 
minor, 320. 
ornatissimus, 307. 
ornatissimus, var. 

flettonensis, 308. 
papillosus, 307. 

20preussi, 307. 
semisulcatus, 312. 
semiverrucosus, 320. 

^Anf^tS,3y!°313. 
■ / tenuistriatus, 312. 

tetrastichodon, 320. 
vastensis, 320. 
verrucosus, 313. 

Asterodermus, 84. 
platypterus, 84. 

Asterospondyli, 157. 
Astrabodus, 99. 

expansus, 105. 

7^>; 

Astrape, 90. 
(?) media, 90. 

Aulodus, 132. 
agassizii, 150. 

Bates, 125. 
biserratus, 125. 
fluitans, 125. 
lineatus, 125. 
spectabilis, 125. 

Bathycheilodus, 27. 
mcisaacsii, 27. 

Bdellodus, 321. 
bollensis, 321. 

Belemnobatis, 83. 
sismondse, 84. 

“ Byssacanthus,” 244. 
Byzenos, 34. 

latipinnatus, 35. 

Callopristodus, 54. 
aciculatus, 56. 
cristatus, 56. 
peetinatus, 55. 

Calopodus, 49. 
apicalis, 49. 

Campodus, 238. 
agassizianus, 238. 
corrugatus, 239. 
rectangulus, 239. 
scitulus, 239. 
variabilis. 239. 

Canticscyllium, 347. 
decipiens, 347. 

Carcharias, 435. 4 
acanthodon, 438, 
aculeatus, 440. 
acutus, 440. 
angustidens, 441. 
antiquus, 441. 
armatus, 441. 
baltringensis, 441. 
basisulcatus, 438. 
brevis, 438. _ 
deformis, 441. 
desolgnei, 441. 
dijki, 441. 
egertoni, 439. 
etruscus, 441. 
eocanus, 436. 
frequens, 438. 
gibbesii, 437. 
gibbus, 441. 
hastalis, 441^^, 
javanus, 44t. 
.kraussi, 437. 
leptodon, 412. uLi 
macrodon, 418._^-— 
medius, 441. 
megalodon, 415. 9SS~- 
minor, 439. 

Carcharias (cont.). 
modestus, 441. 
orpiensis, 436, 441. 
pedemontanus, 442. 
similis, 442. 
singidaris, 439. 
speciosus, 442. 
stellatus, 438. 
subglaucus, 442. 
sublamia, 442. 
tenuis, 442. 
tumid us, 442. 
ungulatus, 442. 
urcianensis, 442. 
verus, 415._ vvef-rW 

Carcharttd.e, 435. ’ p\\> 
vertebra of, 455. Gr^ 

Carcharinus, 435. l+ttl 
Carcharodon, 410. 

acutidens, 412. 
angustidens, 412.a(f..Socvl'(^,/l|?1 
arcuatus, 416. 
arndti, 412.^. crrno/c//, 
auriculatus, 411, 413. 
brevis, 421.^ i+X!9-mv- 
caifassii, 421. . 
costa, 421. . 
erassidens, 415. 
crassus, 416. esSPS/, 
disauris, 412. 
eseberi, 411. 
et ruscus, 420. 
falciformis, 416. 
gibbesii, 421.^ 
helveticus, 416. 
beterodon, 412, 413. 
interamnia, 412. 
lanceolatus, 412. 
lanciformis, 411. 
latissimus, 416. 
leptodon, 421. 
longidens, 422. 
megalodon, 415. 0*4 
megalotis, 412. 
microdon, 422. 
minimus, 441. 
minor, 428. 
mortoni, 422. 
obliquus, 404. 
poly gyrus, 415. 
productus, 415. 
rectidens, 415. 
rectus, 422. ^Wrers/^TJ.wv. 
robustus, 417. 
rondeletii, 420. 
selacboides, 422. 
semiserratus, 422. 
siculus, 416. 
simus, 422. 
subauriculatus, 415. 
subserratus, 411. 
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Carcharodon (cont.). 
sulcidens, 420, 422. 
toliapicus, 412. 
tornabene, 420. 
tumidissimus, 422. 
turgidus, 412. 
turicensis, 416. 

Carcharopsis, 28. 
colei, 28. 
prototypes, 28. 
wortheni, 29. 

Centrina, 30. 
bassanii, 31. ✓ , 0 -l. 
exigua, 4o/. 

Centrodus, 247. 
acutos, 247. 

Chlamydoselache, 
168. 

anguineus, 169. 
lawleyi, 169. Mf. 

Cholodus, 40. 
inaequalis, 40. 

Chomatcdus, 4%, 218. 
acurainatus, 42. 
acutus, 46. 
affinis, 48. 
angularis, 48. 
angustus, 228. 

r J/. arcu^tus, 228. 
chesterensis, 228. 
cinctus, 218. 
clavatus, 37. 
comptus, 228. Centrophoroides, 31. 

latidens, 31. / ^ ^ 5jCostatus, 459. 
Centrophorns, 32.*®^-/^ cultellus, 48. 

primsevus, 32. 
Centropterus, 34. 

liyidus, 34. 
“ Ceratodus beteromor- 

phus,” 306. 
Ceratoptera, 131. 

unios, 131. 
Cestracion, 331. 

canaliculatus, 334 
duponti, 336. 
falcifer, 332. 
polydictyos, 336. 1 
rugosus, 335. 
sulcatus, 333. j "" 

Cestraciontidas, 229. 
Cestrorhinus, 453. 
Cetorhinns, 422, 

429. 
auratus, 430. 
duponti, 430. 
glauconiticus, 430. 
maximus, 430. 
yetustus, 430. 

Chalcodns, 218. 
Characodus, 91. 

angulatus, 98. 
cuneatus, 98. 
minimus, 99. 

Cheirodus, 460. 
Chiastodus, 240. 

obvallatus, 240. 
Chilodns, 28. 

'•«. /ocltws, 
7 -f-3o. 

Chitonodus, 209, 212, 
217. 

antiquus, 217. 
latus, 208. 
liratus, 217. 
rugosus, 217. 
springeri, 217. 
tribulis, 217. 

denticulatus, 225. 
elegans, 228. 
gracillimus, 48. 
inconstans, 228. 
incrassatus, 458. 
insignis, 48. 
lamelliformis, 49. 
linearis, 45, 219, 220. 
loriformis, 49. 
molaris. 49. 

. 3 multiplicatus, 49. 
(Helodus)obliquus,223. 
obliquus, 228. 
obscurus, 228. 
parallelus, 49. 
pusillus, 49. 
sarcululus, 49. 
selliformis, 228. 
spbenodiscus, 229. 
truncatus, 37. 
varsoviensis. 228. 
venustus, 228. 

Chondrenchelys, 15. 
problematica, 15. 

CLABOnONTID.E, 16. 
Cladodus, 16, 242. 

acuminatus, 23^ z. 
acutus, 18. 
alternatus, 22, 23. 
angulatus, 21, 
basalis, 17. 
bellifer, 23. 
bicuspidatus 26. 

lossile, 34/. caiunatus, 2o.c<r^yb^-e 
concinnus, 23. 
conicus, 18, 23. 
costatus, 23. 
curtus (1883), 19. 
curtus (1881), 26. 
curvus, 20. 
deflexus, 23. 
destructor, 17. 

Mr 
2Z' 

Cladodus (cont.). 
divaricatus, 23. 
dirergens, 23. 
eccentricus, 23. 
elegans, 23. 
elongatus, 19. z4 
euglypheus, 24. 
exiguus, 24. 
exilis, 24. 

ferox, 24. -47, o s Zo. . 
fulleri, 24.' 
gomphoides, 24. 
gracilis, 24. 
gi'andis, 21. 
hertzeri, 24. 
hibberti, 24. 
hornei, 19. 
intercostatus, 24. 
ischypus, 24. 
keokuk, 24. 
kepleri, 457. 
lee vis, 18. 
lamnoides, 22, 24, 
magnificus, 24. 
marginatus, 18. 
micropus, 21. 
milleri, 16. 
mirabilis, 16, 18. 
mortifer, 24. 
mucronatus, 17. 
obtusus, 24. 
occidentalis, 24. 
pandatus, 25. 
parvulus, 25. 
parvus, 25. 
pattersoni, 25. 
politus, 25. 
prgenuntius, 25. 
primigenius, 25. 
raricostatus. 25. 
robustus, 21. 
romingeri, 25. 
simplex, 25. 
spinosus, 22. 
springeri, 22. 
stenopus, 25. 
striatus, 19. 
stschurovskii, 278. 
subulatus, 25. 
euccinctus, 22, 25. 
turritus, 21. 
van-bornei, 25. 
wacbsmutbi, 22, 26. 
Cygopus, 26. 

Climaxodus, 34. 
brevis, 39. 
imbricatus, 38. 
linguaeformis, 36. 
ovatus, 36. 
vermiformi8, 36. 

COCHLIODONTIIUE, 169. 

'? 
s 



464 INDEX. 

205, 

\r e 

Cochliodus, 170, 
209, 212, 217. 

acutus, 212. 
compactus, 213. 
con tortus, 191, 206, 

210, 214. 
costatus, 208. 
(?) crassus, 188. 
larainaris, 200. 
latus, 208. 
leidyi, 208. 
magnus, 176, 177. 
nitidus, 215. 
nobilis, 208. 
obliquus, 212. 
oblong'us, 209, 216. 
occidentalis, 199. 
striatus, 192,193. 
tenuis, 208. 
triangularis, 201. 
van hornii, 208. 

Compsacantlius, 2. 
lsevis, 9. 
major, 5. 
triangularis, 7. 

Copodus, 91. 
angulatus, 98. 
auriculatus, 95, 97. 
convexus, 99. 
cornutus, 91, 93, 98. 
(?) cuneatus, 98. 
falcatus, 94. 
furcatus, 94. 
lingua, 94, 97. 
lunulatus, 92. 
minimus, 95. 
oblongus, 96. 
planus, 96. 
prototypus, 97. 
pusillus, 99.- 
spatulatus, 93, 97. 
van hornii, 99. 
variabilis, 99. 

Corax, 422. 
affinis, 433, 427. 
antiquus, 429. 
appendiculatus, 423, 

427, 437, 443. 
Lf-%6". vjboreaui, 425. 

egertoni, 439, 
elougatus, 425. 
falcatus, 424,438. 
fissuratus, 429. 
heterodon, 424. 
incisus, 429. 
kaupii, 423, 435. 
kevis, 429. 
maximus, 424, 427. 
obliquus, 424. 
parallelus, 423. 
pedemontanus, 442. 

L ! j * « 

Corax (cont.). N " 
planus, 427. 
pristodontus, 423,445. 

^pygmams, 429. 
rrapezoidalis, 423. 
trituratus, 33. 

Cranodus, 229. 
zonatus, 229. 

Crossorhinus, 347, 
410. 

Cymatodns, Traut- 
schold, 61. 

plicatulus, 62. 
reclinatus, 62. 

Cymatcdns, Newb. § 
Worth., 458. 

oblongus, 458. 
Cyrtonodus, 216. 

gibbus, 216. 
liornei, 216. 

Ctenacanthn s, 230, 
241. 

aequistriatus, 244. 
costellatus, 242. 
hybodoides, 242. 
major, 242. 
minor, 244. 
nodosus, 242. 
(?) serrulatus, 242. 

Gtenopetalus, 49. 
bellulus, 53. 
crenatus, 51. 
limatulus, 53. 
medius, 53. 
occidentalis, 53. 
serratus, 52. 
vinosus, 54. 

Ctenoptychius,49,54. 
aciculatus, 56. 
acuminatus, 53. 
apicalis, 50. 
bellulus, 53. 
compactus, 53. 
cristatus, 56. 
dentatus, 51. 
denticulatus, 55. 
digitatus, 59. 
elegans, 53. 
liercynise, 458. 
limatulus, 53. 
lobatus, 51. 
macrodus, 51. 
medius, 53. 
occidentalis, 53. 
ordii, 54. 
pectinatus, 55. 
pertenuis, 53. 
priscus, 54. 
semicircularis, 53. 
serratus, 52. 
stevensoni, 54. 
tripartitus, 54. 
vinosus, 54. 

Cnrtodus, 307. 
corallinus, 320. 
rigauxi, 460. 

Cyclarthrus, 156. 
macropterus, 156. 

Cyclobatis, 155. 
major, 155. 
oligodactylus, 155. 

Dactylcdus, 56. 
concavus, Trautschold, 

59. 
concavus, Sf. John § 

Worthen, 59. 
excavatus, 59. 
inflexus, 59. 
lobatus, 59. 
minimus, 60. 
princeps, 60. 

Deltcdopsis, 186, 217. 
affinis, 217. 
angustus, 200. 
(?) bialveatus, 217. 
(?) convexus, 217. 
(?) convolutus, 217. 
(?) exornatus, 218. 
(?) inflexus, 218. 
(?) keokuk, 218. 
(?) sancti-ludovici, 218. 

Deltodus, 185,195,212, 
217. 

alatus, 199. 
aliformis, 200. 
angularis, 188. 
angustus, 200. 
cinctulus, 200. 
cinctus, 200. 
cingulatus, 200. 
circinans, 200. 
complanatus, 189. 
concha, 198. 
contortus, 200. 
expansus, 196, 197, 

213. 
fasciatus, 200. 
gibbus, 197. 
grandis, Newb. 

Worth., 188. 
grandis, Trautschold, 

sp., 200. 
incrassatus, 200. 
intermedins, 200. 
laminaris, 200. 
latior, 200. 
littoni, 200. 
mercurei, 201. 
obliquus, 201. 
occidentalis, 199. 
ornatus. 
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Deltodus (cont.). 
parvus, 201. 
powellii, 201. 
propinquus, 201. 

\rhomboideus, 190. 
/rossicus, 201. 
rugosus, 198. 
sandalinus, 201. 
spatulatus, 199. 
stellatus, 199. 
sublasvis, 196. 
triangularis, 201. 
trilobus, 201. 
undulatus, 201. 

Deltoptychius, 
209, 212. 

acutus, 211, 212. 
expansus, 212, 215. 
gibber ulus, 197, 214. 
nitidus, 215. 
plicatus, 213. 
primus, 212, 215. 
varsoviensis, 212, 

215. 
wachsmuthi, 212, 

215. 
“Dens piscis Ostracionis,” 

138,147. 
Desmiodus, 240. 

costelliferus, 240. 
(?) flabellum, 240. 
(?) ligonif'ormis, 240. 

. tumidus, 240. 
Diacranodus, 15. 

compressus, 15. 
p la typ tern us, 15. 

Bicentrodus, 26. 
bicuspidatus, 26. 

Diclitodus, 241. 
scitulus, 241. 

Dicrenodus, 28. 
dentatus, 28. 
gougbi, 29. 
jerofeyewi, 29. ^ 
okensis, 29. ts. 
vortheni, 29. 

Dictea, 34. 
striata, 35. 

Didymodus, 2, 3. 
platypternus, 14, 15. 
texensis, 14, 15. 

Dimyleus, 99. 
woodi, 99. 

“Diodon” 133, 143 
147. 

Diodontopsodus, 62. 
Diplacodus, 216. 

bulboides, 216. 
Diplodus, 2. 

acinaces, 13. 
bohemieus, 14. 

,Vjf. 
A 

t 

Diplodus(c?o^.). 
bicornis, 14. 
compressus, 12, 15. 
duplicatus, 14. 

^gibbosus, 10, 11. 
"gracilis, 13. 
incurvus, 14. 
latus, 12. 

> 
levidens, 14. 

> 
minutus, 10. 
nanus, 14. 
parvulus, 12. 
penetrans, 14. 

^plicatus, 14. 
tenuis, 11. 

Dirrhizodon, 448. 
elongatus, 448. 

Dittodus, 2. 
divergent, 10. 
parallelus, 10. 

Doratodus, 338. 
tricuspidatus, 338. 

Drepanephorus, 331. 
canaliculatus, 334. 

Dynatobatis, 89. 
gaudryi, 89. 
paranensis, 89. 
rectangularis, 89. 

Echinodus, 248. 
paradoxus, 248. 

Echinorhinns, 34. 
blakei, 4o8. 3^. 
richiardii, 34. 

Elasmobranchii, 1. 
“ Enchodus lialocyon,” 

354. 
“ Enchodus serratus,” 

354. 
“ Enchodus striatus,”354. 
Euryarthra, 77. 

munsterii, 78. 

Fissodus, 40. 
bifidus, 40. 
pattoni, 40. 
tricuspidatus, 40. 

H^fO -27$. 

Gateocerdo, 443. 
acanthodon, 438. 
aculeatus, 440. A, 
aduncus, 444.ac‘* 
arcticus, 448. ' 
capellini, 447. 
eontortus, 443. 

\£rassidens, 447. 
"clenticulatus, 445, 447. 
dubius, 447. 
egertoni, 439, 441. 
etruscus, 441. 

S, 

i- 

^ M u % 

tU 

Galeocerdo (co?it.). 
falcatus, 425. 
gibberulus, 447. 
gibbus, 441. 
hartvellii, 447. 
javanus, 447. 
laevissimus, 447. 
latidens, 444. 
maretsensis, 448^_ 
minor, 457, 446, 452. 
pantanellii, 452. 
priscus, 448. 
prislodontus, 423. 
prodpctus, 448. 
recticonus, 446. 
rectus, 445. 
sistnondae, 442. 
subleevis, 448. . 
trigrin us, 448.^ ^ °\j 
tremauxi, 401'409. 
vincenti, 448. 

Galeodes, 443. 
priscus, 448. - j&2- 

Galeorbinas, 455. 
Galeus, 452. , 

affinis, 452. 
appeudiculatus, 424. 
canis, 453. (= 
cristatus, 452. 

jr ' /* 

,VpA 
u 

cuvieri, 437. 
maltzani, 452. 
pantanellii, 452./^^,‘(D 

pristodontus, 423, 424'pZwZ^ 
n-pcn-nrens 4* 0 

sublesvis, 448. 
tenuis, 452. 

Ginglymostoma, 348 
410. *%A 

(?) cristatum, 452. ■ . <■? 
minutum 348. j**' 
serra, 34b. ^ , 
thielense, 348.~ -T t\ - ■ 

Glcssodus,‘6tJ>v 
lingua-bovis, 60A 
marginatus, 60, 

Glyphanodus, 47. 
tenuis, 47. 

Glyphis, 436. 
desolgnei, 441. 
hastalis, 441. 
orpiensis, 441. 
scacchii, 449. 
subulata, 439. 
ungulata, 442. 
urcianensis, 442. 

Gomphodus, 338. 
agassizii, 338. 

Goniobatis, 127. 
agassizii, 459. 
omaliusi, 131. 

Goniodus, 34. 
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Gryphodobatis, 156. 
uncus, 156. 

Gyropleurodus, 331. 

Hannovera, 429. 
aurata, 430. 

Harpacodus, 49. 
corapactus, 53. 
clavatus, 225. 
dentatus, 51. 
occidentalis, 53, 

Heliobatis, 153. 
radians, 154. 

Helodopsis, 227. 
abbreviata, 227. 
elongata, 227. 

Helodus, 108,171,176, 
210, 218. 

acutus, 221. 
angulatus, 220. 
angustus, 227. 
antiquissimus, 226. 
appendiculatus, 224, 

240. 
aversus, 226. 
biformis, 226. 
brugnonei, 229. 
carbonarius, 226. 
cinctus, 218. 
clavatus, 221. 
compressus, 29, 226. 
coniculus, 226. 
consolidatus, 226. 
contractus, 227. 
crassus, 219. 
crenulatus, 226. 
(?) curvatus, 201. 
dens-humani, 226. 
dentatus, 184. 

, denticulatus, 226. 
c(*fw**' 17' 'didymus, 177,179, 214, 

223. 
elytra, 226. 
expansus, 219. 
gibberulus, 219. 
gibbosus, 238. 
gibbus, 226. 
laevis, 226. 
lasvissimus, 177, 179, 

181, 218, 222. 
limax, 227. 
longiconus, 25. 
mammillaris, 181, 224. 
mons-canus, 227. 
(Cochliodus) nobilis, 

208. 
placenta, 184. 
planus, 177, 179. 

; i gf- 
6- 'KfiA-'-t 

<2 ' 

Helodus (cont.). 
politus, 227. 
pusillus, 227. 
ricbmondiensis, 221. 
rudis, 177, 179. 
rugosus, 227.*'■"*-} 3 
simplex, 171, 218., 
subteres, 231 ‘ 
sulcatus, 221. 
tenuis, 221. 
triangularis, 221. 
turgidus, 218. 
undulatus, 227. 

Hemicladodus, 460. 
unicuspidatus, 460. 

Hemipristis, 448. ^ 
bidens, 451. ^ 
curvatus, 451. 
heteropleurus, 451. 
klunzingeri, 451. 
minutus, 449. 
paucidens, 449. 
plicatilis, 451. i 
serra, 449. O' 
subserratus, 451. 

Heptranchias, 157. 
Heterodontus, 331. .t**? 
Hexanchus, 157. 
“Homacantbus” triangu¬ 

laris, 25. 
Homalodus, 99. 

quadratus, 105. 
trapeziformis, 105. 

Hoplodus, 64. 
Hybocladodus, 29. 

compressus, 29. 
intermedius, 29. 
nitidus, 29. 
plicatilis, 30. 
tenuicostatus, 30. 

HybODONTID^E, 229. 
Hybodopsis, 239. 

wardi, 240. 
Hybodus, 272, 250. 
*acantbopborus, 305. 
*acutus, 302. 
aduncus, 252. 

*angulatus, 305. 
angustus, 251, 277. 
apicalis, 251, 254. 

*apicalis, 301, 302. 
appendiculatus, 343. 
attenuatus, 277. 
austiensis, 256. 
basanus, 273. 
bimarginatus, 277. 
bronnii, 331. 
carbonarius, 245. ^ 

V ? biBW-vV-i 

Hybodus (cont.). 
carinatus, 294. 
cloacinus, 256, 277. 

*complanatus, 305. 
*crassispinus, 259, 300, 

301. 
crassus, Fricke, 272. 

*crassuS, Agassiz, 301. 
cristatus, 277. 

*curtus, 289. 
cuspidatus, 251, 253. 
davisi, 243. 
delabecbei, 259, 262. 

*dewalquei, 305. 
*dimidiatus, 300. 
diprion, 460. 
dispar, 331. 

*dorsalis, 302, 303. 
dubius, 255. 
dubrisiensis, 327. 

*eichwaldi, 305. 
-O^ensatus, 305. 

*fittoni, 306. JL'f&frsi 771 
formosus, 266.4 

*furcatostriatus, 306. 
gracilis, 331. 
grossiconus, 268, 270. 

*bexagonus, 306. 
homopryon, 259, 264. 
inflatus, 277. 
irregularis, 244. 
jugosus, 268. 
keuperianus, 277. 
keuperinus, 281. 

*lseviusculus, 306. 
lawsoni, 255. ZefaZ-vre*-, 306. 

*leptodus, 306. ^ 
levis, 269. 
longiconus, 250, 253. 

*major, .300. 
makrothi, 277. 

*marginalis, 302. 
>^medius, 262, 264. 
minor, 254. 
minutus, 348. 
monoprion, 270. 
mougeoti, 251, 252, 

253. 
non-striatus, 277. 
obliquus, 251, 252, 280. 
obtusus, 272. 
ortboconus, 277. 

*panderi, 306. 
personati, 278. 

*pleiodus, 306. 
plicafilis, 250, 252, 

253. 
polycyphus, 251, 253. 

* Dorsal fin-spines only. 
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Hybodus (cont.). 
polyprion, 167, 268, 

270, 276. 
polyptychus, 331. 

*punctatus, 306. 
pusillus, 27^ ) 2- 
pyramidalife, 259. 

^radix, 278. 
" raricostatus, 257, 262. 

regularis, 331. 
'"reticulatus, 256, 266. 
robustus, 253. 

^rugosus, 253. 
serratus, 331, 343. 
simplex, 299. 

*striatulus, 276, 304. 
*strictus, 275, 303. 
stschuroYskii, 278. 

*subcarinatus, 304. 
sublmvis, 251, 278. 

*sulcatus, 273. 
*tenuis, 300. 
tenuissimus, 331. 
thuringias, 280. 

. undulatus, 278. 
yieinalis, 245. 

Hypoprion, 436, 438. 

si 11 g.ulFis’ 4397 * 6'4<- ■ 

<jv^fl^f55chthyotomi, 1. 

Janassa, 34, 205. 
angulata, 35. 
bituminosa, 35. 
clavata, 37. 
dictea, 35. 
gurleiana, 39. 
huniboldti, 35. 
imbricata, 38. 4odk,‘^l 
linguaeforruis, 36. 
minutus, 37. 
ordiana, 39. 
ovatus, 37. 
processus, 37. 
strigilina, 38. 

Labodus, 91. 
planus, 96. 
prototypus, 97. 

Lambdodus, 27. 
calceolus, 27. 
costatus, 27. 
hamulus, 27. 
reflexus, 27. 
robustus, 27. 
transversus, 27. 

I.XDEX. . 

Lamna, 360, 376, 392. 
acuminata, 376, 393. 
adunca, Costa, 374. 
adunca, Lawley,s}~). 407 
appendiculata, 393. , 
attenuata, 374.‘V*'' 
basalis, 40 <. 3&3 
boucbardi, 407. ' ' 
brandti, 407. 

bronni, 360. ect^rct/ilooi.e rudis, 409. 

^°7' 
carinata, 374. 
cattica, 407. 
clayata, 407. 
complanata, 372. 
compress, 402. 
contortidens, 366. 
crassa, 400K^^££i£L 
crassidens, 373.’ 

'cuspidata, 368. 
daviesii, 410. 
debilis, 407. 
denticulata, 368, 369. 
divergens, 401. 
dubia, 368, 369. 
elegans, 361, 402. 
ensiculata, 407. 
eurybathrodon, 438. 
gracilis, 359, 407. 
hastalis, 407. ✓ /■ ^ "4 
hectori, 
liopei, 368, 440. 
huttoni, 362. 
insequilateralis, 383. 
incurva, 372. 
isoscelica, 408. 
lanceolata, 410. . ^ 
lata, 397. ' 
lawleyi, 408. * . - 
lepida, 408. 

levis, 408. VtL,'/ 
liassica, 350.-^ - 

longidensrSK^^ 
lyellii, 383. 
macrorhiza, 399. 
macrota, 362, 402, 407. 

^marginalis, 402. 
marginata, 408. 
marroti, 408. 
minor, 408. 
minuta, 408. 
mitis, 408. 
mudgei, 408. 7 ^g 
nana, 408. 5' ' 
obliqua, 392, 404. 
ornata, 408. 
petrocoriensis, 377. 
plana, 351, 408. 
plicatella, 354. 

Lamna {cont.). 
pseudo-appendiculata, 

408. 
pygmasa, 374. ^ s-f 
recticona, 409. 
renardi, 409. 
reversa, 409. 
rhaphiodon, 353. 
rigida, 375. 

7c*^*-A.r Jt2. 3 . 

rupeliensis, 409. 
salentina, 409_^<^’< 
semiplicata, 397, 409. 
sen a, 400. s 
serotina, 409. -s 
sigmoides, 372. 
spathula, 409. 
striata, 409. 
striatella, 354. 
striola, 354. 
subplicata, 409. 
subulata, 356, 396. 
sulcata, Geinitz, sp., 

397, 398. 
sulcata, Sismonda, 409. 
texana, 353. 
tremauxi, 409. 
trigeri, 353. 
trigonata, 401. 
triplex, 344. 
undulata, 356, 410^ ,■ . 
vincenti, 403. ^ 0 
vorax, 373. 
yoodwardii, 410. 

Lamxidje, 349. 
yertebrm of, 431. 

Leiacanthus, 306. 
falcatus, 306, 
(Hybodus) opatowitz- 

anus, 306. 
(Hybodus) tarnowitz- 

anus, 306. 
Leiodus, 240. 

calearatus, 240. 
grossipunctatus, 240. 

Leptodus richthofeni, 
218. ’ . 5 

Lisgodus, 49. 
athnis, 49. 
curtus, 49. 
selluliformis, 49. 
serratus, 49. 

Lcphacanthus, 2. 
taylori, 8. 

Lophodns, JRomanow- 
sky, 176, 210, 218. 

angularis, 227. 
bifurcatus, 224. 

* Dorsal fin-spines only. 
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tflkesh'tjo- 

Lophodus (cont.). 
conicus, 223. 
contractus, 227. 
cliclymus, 177, 223. 
gibberulus, 219. 
irregularis, 227. 
lasvissimus, 177, 222. 
lanceolatus, 227. 
levis, 227. 
linearis, 227. 
mammillaris, 224. 
marginalis, 227. 
margoclentatus, 228. 
reticulatus, 228. 
serratus, 225. 
sinuosus, 228. 

Lophodus, Newb. $ 
Worth., 238. 

variabilis, 239. 
Lophodus, a,uet., 281. 

keuperinus, 281. 
/Tt&yuz yWs, ? Z^7- 

Meristodon, 250. 
jurensis, 278. 
paradoxa, 276. 

Mesiteia, 344. 
emiliae, 346. 
sahel-almse, 345. 

Mesobatis, 131. 
eximius, 131. 

Mesodmodus, 239. 
explanatus, 239. 
exsculptus, 240. 
ornatus, 240. 

Mesogomphus, 91. 
lingua, 94. 

Mesolophodus, 61. 
problematicus, 61. 

Micromesus, 125. 
Monopterhinus, 157. 
Mustslus, 455. 
- stefanii, 455. 
Mylacodus, 93. 

auadratus, 93. 
sesamini, 93. 
variabilis, 99. 

Mylax, 96. 
batoides, 96. 

Myliobates de Cuise 
Lamotte, 109. 

Myliobatid^e, 109. 
Myliobatis, 109. 
*(Zygobatis) acumina- 

tus, 124. 
*acutus, 124. 

altus, 121. 
americanus, 121. 
angustidens, 119. 
angustus, 121. 
apenninus, 121. 

IXDEX. 

* 

Myliobatis {cont.). 
arcuatus, Davis, 121. 
arcuatus, Schafh., 123. 
bellardii, 121. 
bisulcus, 121. 
brongniarti, 121. 

*canaliculatus, 124. 
*clavonis, 124. 

colei, 121. 
contractus, 109. 
crassus, 122. 
curvipalatus, 121. 
dimorphus, 121. 
diomedea. 121. 
dixoni, 109, 131. 
duplicatus, 121. 
edwardsii, 112. 
elegans, 121. 
eureodon, 121. 
fastigiatus, 121. 

*faujasii, 124. 
fun iculatus,'4.22. 
gazolai, 124. 

^gigas, 122, 123. 
*girondicus, 124. 
goniopleurus, 112, 115. 

cilis, 124. 
granulosus, 122. 
guyoti, 122. 
gyratus, 118. 

*baidingeri, 125. 
heteropleurus, 109. 
holmesii, 122. 
irregularis, 112. 
jugalis, 118. 
jugosus, 119, 122. 
lands, 122. 
latidens, 118. 

^lateralis, 125. 
leognanensis, 122. 

*leptacanthus, 125. 
ligusticus, 122. Bt 
magister, 122. 

^marginalis, 120, 125. 
meridionalis, 122. 
micropleurus, 1224 
microrliizus, 123./ 
mordax 123.^ ^ 
mtidus, 116. ^ 
obesus, 123. 
ombonii, 123. 

*oweni, 120, 125. 
packyodon, 123. 

plicatilis, 123. nrcKh'e6-'' 
pressidens, 123. />u ‘ 
punctatus, 112, 124. 
regleyi, 123. 

*(Zygobatis) rima, 125. 
rivierei, 123. 
rugosus, Leidy, 123. 

Myliobatis {cont.). 
*(Zygobatis) rugosus, 

Meyer, 125. 
salentinus, 123. 
serratus, Leidy, 123. 
serratus, Meyer, 123. L ^ ^ 

*speeiosus, 125. 
*sternbergii, 125. 

striatus, 109, 112, 115, 
116. 

stokesii, 118. 
strobeli, 123. 
superbus, 124. 
suturalis, 116. - • r- 
testge, 1247 
toliapicus, 109, 112, 

116,120,125. 
transversalis, 124. ^ v. 
tumidens, 119. do^L' 
vicomicanus, 

Mylorhina, 125 
Myriosteon, 73. 

Narcine, 90. 
gigantea, 459. 

Narcobatis, 90. 
giganteus, 90. 

IVarcopterus bolcanus, 

Nebrius, 348. 
“Nemacanthus,” 281, 

306. 
Notidanid.e, 157. 
Notidanus, 157, 268, 

344• • h 
amalthei, 168. 
anomalus, 166. / // 
aptiensis, 16(4,., / > - 
biserratus, 168,444. ' 
contrarius, 167. ’* ' 
d’anconse, 164, 167. 
claviesii, 167. 
delfortriei, 167. 
dentatus, 159. 
eximius, 158. 
gigas, 164, 165. 
gracilis, 168. 
huegelise, 167. 
intermedius, 167. 
lanceolatus, 160. 
loozi, 167. 
marginalis, 167. 
menegkinii, 165. 
microdon, 160,162,164. 
muensteri, 158 
nettelbladti, 167. 
orpiensis, 436.^ 
pectinatus, 160. 
plectrodon, 167. 
primigenius, 163, 166. 

* Dorsal spines only. 
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Notidanus (cont.) 
problematicus, 167 
recurxus, 163. 
repens, 167. 
serratissimus, 162. 
serratus, 159. 
stoppani, 167. 
targionii, 162, 167, 

theyenardi, 1 Compressus,*237. 
urcianensis, 168. - 

Ochlodus, 2, 3. 
crassus, 10. 

Odontaspis, 360.u^ • 
acuta, 360, 374. 
acutissima, 374. *££374 
aclunca, ^>7^— 
angusta, 374. 
attenuata, 374. 
bronni, 360. 
carinata, 374. 
complanata, 372 
constricta, 356. 
contortidens, 366. 
erassidens, 373. 

^cuspidata, 368. 
desorii, 359. 
dubia, 368. 
duplex, 374. 
elegans, 361, 366. 

_exigua, 374. 
{jftAAJte gracilis, 359. 
7 ' --gustroxiensis, 374. 

bopei, 360, 368, 360, 

. jncurra, 372. 
/kaikoraensis, 356. ...M 

INDEX. 

CCU^//UA^f. 11 '*9- 
Orodoxtid.e, 229. 
Orodus, 230. 

alleni, 236. 
angustus, 233. 
carinatus, 236. 
catenatus, 234. 
cinctus, 230. 
colletti, 236. 

j. , 237. 
corrugatus, 239. J2r^£>* 
dtedaleus, 237. 
decussatus, 237. 
elegans, 237. 

469 

elegant-ulus, 235. 
elongatus, 224, 233. 
excentricus, 237. 
fastigiatus, 237. 
(?) gibbus, 236. 
inequilaterus, 237. 

235. 
minusculus, 237. 
minutus, 237. 
moniliformis, 234. 
(?) multicarinatus, 

237. 
neglectus, 237. 
ornatus, Newb. Worth. 

233. 
ornatus, Davis, 234. 
(?) parallelus, 237. 
parvulus, 237. 
plicatus, 237. 
porosus, 237. 
ramosus, 231, 237. 

r j, / reedi, 237 
sculptus, 238. 

minutissima, 375. 
mirabilis, 374. 
molassica, 374. 
mourloni, 375. 
oxyprion, 356. 
pygmaea, 374. 
regularis, 375. 
reticulata, 375. 
rhapkiodon, 354, 356, 

358, 358. 
rigida, 375. 
rockebrunei, 398. 
rutoti, 361. 
sackeri, 449. - 

''studeri. 359. ^ ^ gy5- 
subidata, 356. 

sulcata, 330. t'*?'*^* Orthacodus, 349. 
van-den-broecki, 375 
verticalis, 375. y yr' 
vorax, 373. ^ 1 

Oncobatis, 90. 
pentagonus, 90. 

tenuis, 236. 

triadeus, 299. &/£, < obliquus, 404. 
tuberculatus, 234 
tumidus, 238. 
turgidus, 238. 
rariabilis, 238. 
variocostatus, 238 
wkitei, 238. 

Orthacanthus, 2 
arcuatus, 8. 
bokemicus, 9. 
cylindricus, 8. 
deckeni, 3. 

Oithcdon, 344. 
condamyi, 344. 

Oithoplenrodus, 185. 
carbonarius, 188. 
convexus, 190. 

noro-mexicanus, 190. 
Ostinaspis, 246. 

acuta, 247. 
barbotana, 246. 
coronata, 247. 
simpkcissima, 247. 

Otodus, 392. 
a dune us, 407. 
apiculatus, 387. 
appendiculatus, 393, 

398. 
basalis, Giebel, 393. 
basalis, Egerton, 407. 
brandti, 407. 
catticus, 407. - 
crassus, 398, 400. 
(Pseudotriakis) debilis, 

40 /. 
dixarieatus, 398. 
dixergens, 401^ - A^^ 
kastalis,’ 407. ~ ^ ' ’ 
isoscelicus, 408. 
lanCeolat-us, 402, 404. . 
latus, 393, 397. 
lawleyi, 408. 
lexis, 408.^ 

macrotus, 362, 402. 
margin atus, 408. 
marroti, 408. 
mickoni, 398. 
minor, 408. 

minutissimus, 375. 
minutus, 408. 
mitis, 408. 
nanus, 408. 

gv C> 
f 

0-08. 

gracilis, 9 ^0i/„eV.;eh^\ g salentinus, 409. 
levidens. 14. t? semiplicatus, 397 levidens, 14. * * semiplicatus, 81 
quadnseriatus,_9<f s V' (Pseudotriakis) 

impressus, 350. 
> £ longidens, 349. 

— nitidus, 350. 
titkonius, 350. 

oxyrliinoides, 377 
parvus, 375. 
pinguis, 398. 
prsedator, 410. 

pseud o-appendicula 
tus, 408. 

recticonus, 409. 
renardi, 409. 
rudis, 409. 
rupeliensis, 409. 
rutoti, 361. 

pov Iqv* , 394~- 

tinus, 409. 
serratus, 360, 401. 
spatkula, 409. 
striatus, 409. 
subbasalis, 380. 
subplicat-us, 409. 

sero- 
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Apry &' 

Otcdus (eont.). 
sulcatus, Geinitz, 331, 

398. ' 
sulcatus, Sismonda, 

409. 
tricuspis, 344. 
trigonatus, 401. 
vincenti, 403. 
woodwardii, 410. 

©xynctus, 30. 
Oxy.rh.ina, 376. 

acuminata, 380, 386. 
agassizii, Lawley, 386. 
agassizii, Le Hon, 390. 
angustidens, 359, 380, 

437. _ 
arnaudi, 392. . 

7ii „ tc-7 basisulcata, 438. * . 
benedenij 389. 

7o-e,v)c7ens3yy ^reTis, 390. 
l^tte^^**** ***' carinata, 278. 

complanata, 390. 
crassa, 389. 
crassidens, 382. 
cyclodonta, 449. 

to/<?*** I 3^^ 

^ desorii, 382, 386. 

t 
,/ 

enysii, 390. 
exigua, 390, 
extenta, 377. 
fastigiata, 390. 
forestii, 389. 
gibbosissima, 389. 
gomphodon, 392. 
gracilis, 383. 
grandis, 390. 
haastii, 390. 
hastalis, 385. 
beteromorpha, 380, 

437. 
incerta, 383. 
isocelica, 385. 
kochi, 390. 
laevigata, 390. 
lata, 391. 
leptodon, 382, 386. 
longidens, 349. 
macer, 349. 
macrorhiza, 381. 
mantelli, 376, 382, 

392. 
minuta, 391, 437. 
nova, 391.. 
numida, 391. 
ornati, 349. 

j^paradoxa, 278. 
v plana, 391. 

plicatilis, 385. 
quadrans, 385, 389. 
recta, 391. 
retroflexa, 385. 
rouillieri, 391. 

>' 

Oxyrhina (cont.). 
sillimani, 391. 
spallanzanii, 384, 387, 

392. 
subbasalis, 380. 
subinflata, 391. 
subvexa, 391. 
taroti, 391. 
triangularis, 382. 
trigonodon, 385. 
tumidula, 390. 
tumula, 391. 
vanieri, 385. 
Ton-haastii, 390. 
wilsoni, 383. 
winkleri, 392. 
woodsii, 392. 
xipliodon, 383, 385. 
zignoi, 392. 
zippei, 354,392. 

Oxytes, 375. 
obiiqua, 375. 

Oxytomodus, 191. 
argutus, 229. 

Palseobates, 248. 
acrodiformis, 249. 
angustissimus, 249. 

. angustus, 249. 
ovalis, 249. 

Falseobatis, 48. 
insignis, 48. 

Palseoscyllium, 
March, 343. 

decheni, 343. 
Palseoscyllium, Wag¬ 

ner, 338. 
formosum, 338.^ 
minus, 339. 

Palseospinax, 321. 
egertoni, 324. 
priscus, 322. 

Peltodus, 34. 
(?) plicomphalus, 39. 
quadratus, 39. 
transversus, 39. 
unguiformis, 39. 

Periplectrodus, 229. 
compressus, 229. 
expansus, 229. 
warreni, 229. 

Peripristis, 49; bZ 
semicircularis, 54. 

Petalodontidas, 34. 
Petalodopsis, Bar has, 

54. 
Petalcdcpsis, Davis, 

50. 
mirabilis, 54. 
tripartitus, 54. 

Petalodus, 42. 
acuminatus, 42. 
allegbaniensis, 46. 

^ipicalis, 50. 
curtus, 47. 
davisii, 46. 
dentatus, 51. 
destructor, 46. 
flabellula, 45. 
grandis, 45. 
bastingsiae, 41, 4%, 44. 
bybridus, 47. 
inequilateralis. 43. : , 
knappi, 47. > 7 * 
lnevis, 458. 
lasvissimus, 44. 
linearis, 45. 
linguifer, 47. 
(?j lobatus, 51. 

^marginalis, 458. 
parvulus, 47, 48. 
proximus, 48. 
psittacinus, 40. 
radicans, 57. 
rectus, 57. 
rhombus, 42. 

^sagittatus, 40. 
serratus, 52. 

Petalorhynchus, 40. 
(?) benniei, 64. 
distortus, 42. 
indicus, 42. 
pseudosagittatus, 42. 
psittacinus, 37, 40. 
psittacinus, var. minor, 

41. 
spatulatus, 42. 
striatus, 42. 

Petrodus, 245, 260. 
acutus, 247. 
barbotanus, 246. 
coronatus, 247. 
occidentalis, 246. 
patelliformis, 246. 
pustulosus, 247. 
ryckolti, 247. 
simplicissimus, 247. 

Phoebodus, 27. ^ \ 
macisaacsii, 27. 1 . 
sopbiee, 27. £Mr»*** u 4 
springeri, 27. 

Phorcynis, 65, 
catulina, 458. 

Phricacanthus, 8. 
biserialis, 8. 

Physodon, 435. u 
Pinacodus, 91. 

gelasimus, 98. 
gonoplax,92. 
sesamini (Mylacodus), 

93. 
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Platychodus, 149. 
mortoni, 149. 

Platyodus, 191. 
lineatus, 191. 

Platyrhina, 459,<?£«■ 
bolcensis, 459. 

Pleuracanthid.e, 1. 
Pleuracanthus, 2, 

241. 
alatus, 9. 
alternidentatus, 9. 
arcuatus, 8. 

^ Beylindncus, 8. 
decheni, 3. 
denticulatus, 9. 
dilatattis, 9. 
elegans, 9. 
erectus, 5, 6. 

is- <frossardi, 9. 
' 7 ^gracillimus, 9. 

horrid ulus, 9. 
lievis, 9. 
iaeiissimus, 5. 

■/&,tffAf4s/pla,ims, 5, 6. 
$ ' porosus, 10. 

pulchellus, 6. 
quadriseriat-us, 9, 

.. . robustus, 7. 
Mss/S* S7tenuiSi 9 

, tubercnlatus, 10. 
wardi, 10. 

Pleurodus, 170, 173, 
affinis, 173. 
rankinei, 173. 
woodi, 175. 

Pleurogomphus, 95. 
auriculatus, 95. 

Pleuroplax, 170, 173. 
attheyi, 175. 
rankinei, 173. 
Avoodi, 175. 

Pliccdus, 348. 
tkielensis, 348. 

Plinthicus, 459. 
stenodon, 459. 

Poecilodus, 170, 
209, 212, 217. 

aliformis, 200. 
angustus, 175, 193. 
attheyi, 175. 
carbonarius, 204. 
cestriensis, 205. 
cireinans, 200. 
concha, 198. 
convolutus, 205. 
corrugatus, 202. 
(?) elegans, 205. 
foveolatus, 459. 
gibbosus, 204. 

r- 

201, 

Poecilodus (cont.). 
grandis, 200. 
jonesii, 196, 197, 202. 
limbatus, 198. 
lingulatus, 205. 
obliquus, 202. 
ornatus, 201, 217. 
paradoxus, 205. 
parallelus, 196. 
rossicus, 201. 
rugosus, 205, 217. 
sancti-ludovici, 205. 
springeri, 205, 215. 
snblsevis, 195, 196. 
sulcatus, 205. 
transversus, 202, 203. 
varsoviensis, 205. 
wortheni, 205, 215. 

Polyrhizcdus, 56. 
amplus, 59. 
attenuatus, 58. 
carbonarius, 59. 
colei, 57. 
concavus, St. John 

Wort ken, 59. 
concavus, Trautsckold, 

59. 
constfrictus, 57. 
dentatus, 59. 
elongatus, 58. 

V 
excavatus, 59. 
inflexus, 59. 
littoni, 59. 
lobatus, 59. 
lougus, 60. 
ruagnus, 57. 
minimus, 60. 
modestus, 60. 
nanus, 60. 
piasaensis, 60. 
ponticulus, 60. 
porosus, 60. 
princeps, 60. 
pusillus, 227. 

_radicans, 57. 
'sinuosus, 58. 
truncatus, 60. 
williamsi, 60. 

Prionodon, 436. 
aculeatus, 440. 
acutus, 440. 
angustidens, 441, 
antiquus, 441. 
armatus, 441. 
baltringensis, 441 

1 & •/ 
OV-1 

fro. 

Prionodon (cont.). 
hastalis, 441. 
javanus, 441. 
in ed ius, 441. 
modestus, 441. 
orpiensis, 441. 
pedemontanus, 442 
similis, 442. 
speciosus, 442. 
subglaucus, 442. 
sublamia, 442. , , 
tenuis, 442. r ’ 
tumidus, 442. 
ungulatus, 442. ** , -./if 
urcianensis, 442. v‘ery*ptA^-SC ***' 

Pristicladodus, 28. 
concinnus, 64. 
dentatus, 28. 
goughi, 29. 
jerofeyewi, 29. 
springeri, 27. 

Pristid.e, 73. 
Pristtopiioridrs, 72. 
Pristiophorus, 72. 
Pristis, 73. 

7^ 

to » X1 'J• 
deformis, Mlf** ^^^^sPsammodontida:, 91. 
desolgnei, 441. 
dijki, 441. 
egertoni, 439. 
etruscus, 441. 
gibbus, 441. 

*#i. 

3 
</- 

/mvff 7-' 

acutidens, Vo. 
agassizi, 75. 
amblodon, 458. 
angustior, 75. 
aquitanicus, 75. 
attenuatus, 459. 
bassani, 75. 
bisulcatus, 73. 
brachyodon, 459. 
con tortus, 74. 
curvidens, 75. 
dubius, 460. 
ensidens, 75. 
hastingsice, 73. 
lathami, 75. 
parisiensis, 75. 
pristinus, 75. 

Pristiurus, 344, 
hassei, 344. 

Pristodontid.e, 62. 
Piistodus, 62. 

(?) acuminatus, 53. 
benniei, 64. 
concinnus, 64. 
falcatus, 63. 

Prcpristis, 76, ^ 
schweinfurthi, 76. 

Protogaleus, 437. 
cuvieri, 437. 
minor, 446. 

76 - 

7■ 

Psammodus, 99, 169. 
angularis, 107. 
angustissimus, 249. 
angustus, 106, 107. 
antiquus, 459. 
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Psammodus (cont.). 
bretonensis, 459. 
caelatus, 107. 
canaliculatus, 100. 
cornutus, 91. 
crassidens, 107. 
expansus, 105. 
glyptus, 107. 
grandis, 107. 
inflexus, 107. 
lovianus, 108. 
orbicularis, 108. 
plenus, 108. 
porosus, 100, 107. 
reticulatus, 108. 
(?) rbomboideus, 188. 
rugosus, 100, 107. 
salopiensis, 105, 187. 
semicylindricus, 188. 
specularis, 107. 
springeri, 108. 
trapeziformis, 105. 
tumidus, 108. 
turgidus, 103. 

Fsephodus, 170, 176. 
crenulatus, 184. 
dentatus, 184. 
depi’essus, 185. 
dubius, 183. 
indicus, 184. 
lasvissimus, 181. 
latus, 184. 
lunulatus, 185. 
magnus, 177, 236. 
minor, 184. 
obliquus, 184. 
placenta, 184. 
regularis, 184. 
(?) reticulatus, 185. 
salopiensis, 182, 183. 
simplex, 185. 
symmetricus, 185, 

Pternodus, Owen, 23. 
Pternodus, Gar man, 27. 

productus, 10. 
springeri, 27. 

Ptychacanthus, 124, 
244. 

faujasii, 124. 
sublasvis, 245. 

Ptychodus, 75, 132. 
altior, 133, 136. 
concentricus, 459. 
decurrens, 132, 133, 

138,147. 
depressus, 138. 
janevaii, 151. 
latissimus, 139, 143, 

i47. 
mammillaris, 133. 
marginalis, 459. 

Ptychodus (cont.). 
mortoni, 149.- 
multistriatus, 146. 
“nascent” teeth of, 

150. 
occidentalis, 151. 

^oweni, 138. 
papillosus, 152. 
paucisulcatus, 147. 
polygyrus, 139, 143, 

148, 
rugosus, 136. 
schlotheimi, 147. 
sulcatus, 459. 
triangularis, 152. 
trigeri, 136. 
whippleyi, 152. 

Ptychopleurus, 124. 
faujasii, 124. 

Raja, 85. 
agassizii, 88. 
antiqua, 87. 
applanata, 88. 
batis, 89. 
bicornuta, 88. 
borussica, 88. 
cavernosa, 88. 
clavata, 87. 

evacuafcq 88. 
expansa, 85. $ £ 
grandis, 88. 
(?) Helvetica, 88. 
lobata, 88. 
mammillaris, 88. 
minor, 85. 
molassica, 88. ' 
muricata, 153. 
ornata, 88. • :-,i 
philippi, 88. gY 
primarmata, 85. 
pulchra, 88. 
rhombidens, 88. 
rugosa, 88. . 
similis, 86, and PI. IY. 
spiralis, 89. ftfl1 M 
strangulata, 89. 
suboxyrbynclms, 89. 
torpedo, 90. i’ti 

Rajid.e, 84. 
Rhamphodus, 226. 

dispar, 226. 
Rhina, 65. 
Rhinobatidai, 77. 
Rhinobatus, 77. 

bugesiacus, 78. 
expansus, 85.afrt^ lv * 

grandis, 80. ^ 
intermedius, J32. ^ 

Rhinobatus (cont.). 
latus, 82. 
maronita, 80. 
martensii, 83. 
morinicus, 80. 
obtusatus, 82. 
primasvus, 82. 0 , 
tenuirostris, 81 

Rhinognathus, 351. 7 — 
lewisii, 351. 

Rhinoptera, 125. - j0rj. 
daviesii, 126. v 
dubius, 127. 
studeri, 127. 
woodwardi, 127. . 

Rhombodus, 152, " •' -r 
binkhorsti, 152. A+&***' 

Rhymodus, 91. 
convexus, 99. 
oblongus, 96. 
transversus, 97- 

Sandalodus, 185. 
angustus, 187. 
carbonarius, 188. 
complanatus, 189. 
convexus, 190. 
crassus, 190. 
grandis, 188. y ^ j 
laevissimusq 188. 
minor, lSfDso*^ * /fo fyvy 
morrisii, 185. 
novo-mexicanus, 190. 
parvulus, 190, 217. 
robustus, 190. 
spatulatus, 190. 
tenerrimus, 190. 
vetustus, 190. 

Scaldia, 65. 
biforis, 71. 

Scapanorhynchus,^^ 
351, 360. 

elongatus, 353. 
gigas, 358. SSy 
lewisii, 351. 7^ ssy 
rhaphiodon, 353.^^^^, 
subulatus, 356, 358. Jst 

Sclerorhynchus, 76Zibn’c*.****' 
atavus, 76. ttStpcr* / 

Scoliodon, 
eocamus, 436^*-^,. 
lrr*n n aci AST 

VT <1^ 

kraussi, 437 
orpiensis, 436. 
priscus, 380, 437. 

SCYLLIIDiE, 338. 
Seylliodus, 340, 347. 

antiquus, 340, 347. 
crassiconus, 343. 
huraboldti, 343. 

Scyllium, 340. 
acre, 342. 
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■3&t> 

Scyllium (cont.). 
^antiquum, 340. 

“ catulus,” 339, 340, 
343. 

crassiconum, 343. 
curtirostre, 342. 
d’achiarclii, 343. 
distans, 343. 
dubium, 341. 
edwardsi, 343. 
elongatum, 341. 

^guttatum, 343. 
hauchecornei, 343. 

^pauluccii, 343. 
'"sakel-almas, 345. 

(?) tumidens, 342. 
Scymnus, 33. 

acutus, 33. 
majori, 33. 
occidentalis, 458. 
triangulus, 33. 
trituratus, 33. 

Selache, 429. 
aurata, 430. 
daviesi, 133, lJfl, 151. 
duponti, 430. 
glauconitica, 430. 
manzonii, 430. 
maxima, 430. 
vetusta, 430. 

Selachidea, 250. 
torulosi, 278. 

^JSelachii, 30. 
Serratodus, 49. 

elegans, 53. 
Sicarius, 42. 

extinctus, 46. 
Solenodus, 108. 

crenulatus, 108. 
Spathobatis, 77. 

bugesiacus, 78. 
mirabilis, 78. 
morinicus, 80. 

Sph.enacanth.us, 241. 
asquistriatus, 244. 
costellatus, 242. 
kybodoides, 242. 
minor, 244. 
serrulatus, 242. 

Sphenodus, 349. 
impressus, 350. 
longidens, 278. 349. 
macer, 278, 349. 
uitidus, 350. 

v^planus, 351. 

Sphenonchus (cont.). Stemmatodus (cont.) 

sabaudianus, 351. 
salandianus, 351, 460 
titbonius, 350. 
virgai, 350. 

Sphenonchus, 250, 
255, 260, 279, 306. 

elongatus, 305 
hamatus, 301. 
martini, 255. 
(Hvbodus) obtusus, 

306. **JU*£f~ 
Sphyrna, 

denticulata, 163, 455. 
dubia, 155 ^ 
Integra, 4o4. 
Iffivis, 454. Zrr-r 
lata, 454. 
magna, 45.5,4 3f. 

plana, 425, 427. 
prisca, 453. ^ , 
rameti, 453. 
serrata, 453. 
subserrata, 455. 

SpiNACiDa:, 30. 
Spinax, 33. 

bonapartei, 33. 
major, 337. 
margiuatus, 337. 
primaevus, 32. 
rotundatus, 337. 

Sporetodus, 151. 
janevaii, 151. 

Squalus aui’iculatus, 411. 
Squalus phillipsii, 349. 
“Squalus carcliarias,” 

437. 
“ Squalus cornubicus,” 

356, 393. 
“ Squalus fasciatus,” 437. 
“ Squalus galeus,” 424. 
“ Squalus mustelus,” 393. 
“ Squalus zjgaena,” 376. 
Squatina, 65, 410. 

acantboderma, 65. 
alata, 71. aut^y^0^^, 

alifera, Q5.^a/iye/o/c/fs, 
baumbergensis, 68. 71“ 
beyrichi. 72. 
biforis, 71. 
carinata, 71. 
caudata, 71. 
cranei, 70. 
erassidens 69vrr^-.^ 
d anconai, 7 
fraasi, 7 2 ' 

lobata, ~rl.o/6hs/a^rc 
moellen, 72. - 7 2- 
muelleri, 72j2^f^ 
prima, 72. 
speciosa, 67. / 7/. 
subserrata, 455. 

Squatixid.e, 65. 
Stemmatcdus, 245, 

247. 
bicristatus, 247. 
bifurcatus, 247. 

cheiriformis, 247. 
eompactus, 247. 
keokuk, 247. 
simplex, 247. 
symmetricus, 247. 

Stenopterodus, 212, 
217. 

elongatus, 217. 
parvulus, 190. 
planus, 217. 

Streblodus, 208, 209, 
212, 215, 217. 

colei, 210. 
(?) colei, 211. 
egertoni, 211. 
oblougus, 209. 
tenerrimus, 190. 

Strigilina, 34. 
gurleiana, 39. 
linguaeformis, 38. 

Strophodus, 307. 
acroditormis, 460. 
angustissimus, 249. 
angustus, 248. 
arcuatus, 248. 
asper, 319. 
beaugrandi, 320. 
corallinus, 320. 

elytra, 249._4w;c ^ J36 
favosus, 31 o, 316. 
hamii, 320. 
irregularis. 320. 
lingualis, 319. 
longidens, 320. 
magnus, 312, 314. 
rnedius, 308. 
nebrodensis, 320. 

, ^normanianus. 320. 
* ~ orbicularis (Psammo- 

dus), 108. 
ovalis, 249. 
personati, 320. 
pulvinatus, 299. 
punctatus, 320. 
radiato - punctatus, 

321. 

radiatus, 307. 
ratisbonensis, 308. 
retieulatus, 307. 
rigauxi, 315. ^ , 
rugosus, 299.■ 
subreticulatus, 307. . 
substriatus, 299. 
sulcatus, 333. 
tenuis, 313, 317T€zf 3% /. 
tridentinus, 321. 
virgatus, 299. 

Styracodus, 245. 
acutus, 247. 

Synechodus, 325. 

2 i 

o 
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~ctozsv^L*/’ Synechodus {cant.). 

' ^7^/recurvus, 329. 
w/VoU^, 3^7- Bulcatus, 330. 
7 _,2- • tenuis, 329. 
Jj *~S‘n^3^ ' Syrrhina, 78. 

V/cPt/'Tw*^, 3'S/- 
Taeniodus, 176,195. 

contortus, 200. 
fasciatus, 200. 
obliquus, 201. 
regularis, 184. 

Taeniura, 152. 
knerii, 153. 

Tanaodus, 34. 
angularis (Chomato- 

dus), 48. 
bellicinctus, 39. 
depressus, 39. 
gracillimus (Chomato- 

dus), 48. 
grossiplicatus, 39. 
multiplicatus, 49. 
obscurus (Cliomato- 

dus), 228. 
polymorphus, 39. 
praenuntius, 39. 
pumilus, 39. 
sculptus, 39. 
sublunatus, 39. 

Tectospondyli, 30. 
Thaumas, 65. 

alifer, 65. 
fimbriatus, 65. 
speciosus, 67. 

Thectodus, 279. 
crenatus, 282. 
glaber, 282. 
inflatus, 282. 
tricuspidatus, 282. 

Thoracodus, 39. 
emydinus, 39. 

Thrinacodus, 2. 
bicornis, 14. 
duplicatus, 14. 
incurvus, 14. 
nanus, 14. 

Thyellina, 340. 
angusta, 3-10. 
curtirostris, 342. 
elongata, 341. 
prisca, 322. 

Tomodus, Trautsckold, 
191. 

argutus, 229. 
Tomodus, Agassiz, 181, 

191. 
convexus, 191, 206. 
craigi, 177, 192. 
laciniatus, 176, 192. 
(?) limitaris, 192. 

Torpedinid.®, 90. 
Torpedo, 90. 

egertoni, 90. 
gigantea, 90. 

Triglochis, 360. 
Trigonodus, Newh. & 

Worth., 185. 
major, 189. 
minor, 185. 

Trigonodus, Winkler, 
65. 

minutus, 343. 
primus, 72. 
secundus, 344. 
tertius, 344. 

“ Trilobites bitumino- 
sus,” 35. 

Triodus, 2. 
sessilis, 3. 

Tristychius, 244. 
arcuatus, 245. 
fimbriatus, 245. 
minor, 244 

angustus, 193 
bell ulus, 195. 

Tropidodus, 331. . . I ,2 egertoni, 194. 
Trygon, 152.tf^V*<’/^ * imitatus, 195. 

Vaticinodus, 185,212. 
(?) carbonarius, 190. 
discrepans, 190. 
(?) lepis, 191. 
(?) similis, 191. 
simplex, 191. 
tenerrimus, 190. 
vetustus, 186, 190. 

Venustodus, 218, 225. 
argutus, 228. 
leidyi, 228. 
robustus, 228. 
tenuicristatus, 228. 
variabilis, 229. 

Wodnika, 248. 
althausi, 248.^ _ j e 
striatula, 248^^*'^ 

Xenacanthus, 2. 
decheni, 3. 

Xenodolamia, 429. 
pravus, 429. 
simplex, 429. 

Xiphodolamia, 157. 
ensis, 168. 

Xiphotrygon, 153. 
acutidens, 154. 

Xystrodus, Agassiz, 
192. 

alatus, 195. 

l.Ob 
ensifer, 153.^^^*f 
gazzolae, 158. h~ 
oblongus, 
pastinacoides, 153. 
targionii, 152. 

Trygonid^;, 152. 
Trygonobatus, 153. 

crassicaudatus, 153. 
vulgaris, 153. 

Trygonorhina, 83. 
dezignii, 83. 

Urogymnus, 153. 
zigni, 153. 

Urolophus, 154. 
(?) bicuneatus, 154. 
princeps, 154. 

inconditas, 195. 
(?) occidentals, 195. 
parkeri, 195. 
simplex, 195. ^/. 
striatus, 193. 
verus, 194. 

Xystrodus, Flieninqer, 
y 460.^7- 
finitimus, 460. 

Zy gasna, 453. 
Zygobates, 125. 

acuminatus, 124. 
dubius, 127. 
rima, 125. 
rugosus, 125. 
studeri, 127. 
woodwardi, 127. 
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EXPLANATION OF PLATES. 

The specimens represented in the Plates are all preserved 

in the Collection, and bear the register-numbers placed 

in square brackets. Unless otherwise stated, the drawings 

are of the natural size. 







PLATE I. 

Fig. Page 

1, 2. Jancissa imbricata (IPCoy) ; two teeth with incomplete 

root, anterior and posterior aspects, and section.— 

U. Carbfs. Limst. ; Ticknall, Derbyshire. [P. 5339.] 38 

3. Janassct clavcita (M‘Coy); tooth, anterior and posterior 

aspects, and section.—V. Carbfs. Limst. ; Beith, Ayr¬ 

shire. [46036.] 38 

4-7. Petaloclus acuminatus (Agassiz); four teeth, anterior 

and posterior aspects.—U. Carbfs. Limst. ; Ticknall, 

Derbyshire. [P. 5342.] 43 

8. Petaloclus flabelhda, sp. nov. ; tooth, posterior aspect.— 

Carbfs. Limst.; Oreton, Salop. P. 227 a.] -15 
9. Petalorhynchus psittacinus (M‘Coy), var. minor', tooth, 

anterior and posterior aspects, twice nat. size.-— 

LT. Carbfs. Limst.; Ticknall, Derbyshire. [P. 5340.] 41 

10-12. Ctenoptychius lobatus (Etheridge) ; three teeth, anterior 

and posterior aspects, twice nat. size.—Ibid. 

[P. 5342-3.] 52 

13. Pristodus benniei (Etheridge) ; supposed lower tooth, 

anterior aspect and section, showing root.—Ibid. 

[P. 5344 a.] 64 
14, 15. Copodus spatulatus, Davis ; two teeth, upper aspect.— 

Ibid. [P. 5362.] 94 

16, 17. Lophoclus serrcitus, Davis ; two teeth, posterior and 

anterior aspects.—Ibid. [P. 5345.] 225 

18, 19. Mesolophoclus problemciticus, gen. & sp. nov. : two 

teeth, anterior and posterior aspects.—L. Carbfs. Limst.; 

Armagh. [P. 2641.] 61 

20. Strebloclus colei, Davis ; dental plate, coronal aspect.— 

LT. Carbfs. Limst. : Ticknall, Derbyshire. [P. 5349.] 211 

21. Deltopiychius gibberulus, Davis; ‘‘lower" dental plate, 

coronal aspect.—Ibid. [P. 5351.] 215 

22. Xystroclus striatus (M‘Coy); “ upper ” dental plate, coronal 

aspect.—Ibid. [P. 5354.] 194 

23. 24. Poeciloclus jonesii (M‘Coy) : “ lower ” dental plates, 

coronal aspect.—Ibid. [P. 5355.] 204 

25. Ditto ; portion of “upper" dental plate, coronal aspect.— 

Ibid. [P. 5356.] 203 
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PLATE II. 

Fig. Pa§'e 
1. Squatina crassiclens, sp. nov. ; imperfect skeleton, about 

one half nafc. size—U. Senonian ; Sahel Alma, Mfc. 

Lebanon, hr. Branchial arches. m. Mouth. ms.p. 

Pectoral mesopterygium. mu. Eossilized muscle, pet. 

Pectoral fin. plv. Pelvic fin. jpr.p. Pectoral proptery¬ 

gium. v. Vertebral column. [P.4017.] 09 

2. Ditto ; middle portion of trunk, five ninths nat. size.—Ibid. 

r. Bibs. Other letters as above. [49518.] 69 

3. Ditto; basal cartilages of pectoral fin.—Ibid, nit.p. Meta¬ 

pterygium. Other letters as above. [49517.] 0) 

4 Ditto ; tooth, upper and anterior aspects, seven times nat. 

size.—Ibid. [*• 4017.] 69 

5. Ditto ; three dermal tubercles, about fifteen times nat. 

size.—Ibid. [48105.] 70 
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PLATE III. 

Fig. Page 

1. SderorJiynchus citavus, gen. A sp. nov.; portion of snout. 

—U. Senonian ; Sahel Alma, Mt. Lebanon. 

[P. 4776.] 76 

2. Rhinobatus mctronita, Pictet & Humbert; imperfect skele¬ 

ton, two thirds nat. size.—LT. Senonian; Hakel, Mt. 

Lebanon. [49512.] 81 

3. Ditto ; portion of head.—Ibid. r. Rostral cartilage, pr.pa. 

Prepalatine cartilage, pt.pa. Postpalatine (antorbital) 

cartilage. [49511.] 80 

4. Ditto; pelvic fin.—Ibid. [49554.] 80 

5. 5 a. Myliobatis goniopleurus, Agassiz ; portion of lower 

dentition, coronal aspect and section.—M. Eocene; 

Bracklesham Bay, Sussex. [P. 5387.] 115 

6. 6 a. Rhinoptera daviesii, sp. nov. ; portion of dentition, 

coronal aspect and section.—London Clay; Isle of 

Sheppey. [P. 1514.] 126 
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Fig. 

1. Raja pvimavmata, sp. nov.; portion of disk.—IT. Senonian; 

Sahel Alma, Mt. Lebanon, pet. Pectoral tin. plv. 

Pelvic tin. pr.r. Preaxial ray of pelvic tin. 

[P. 4015.] 

2. Ditto ; portion of disk, two thirds nat. size.—Ibid. ms.p. 

Pectoral mesopterygium. pet. Pectoral fin-rays. pr.p. 

Pectoral propterygium. [P. 4016.] 

3. Ditto ; dermal tubercle of no. P. 4015, upper and lateral 

aspects, about four times nat. size. 

4. 5. Otoliths of Arius, from the Barton Clay. Described 

in the test as dermal tubercles of a new species of 

Raja (R. similis). These fossils have lately been 

identified, and will shortly be described, by ]\Ir. E. T. 

jNTewton, to whom the writer is indebted for the correc¬ 

tion of this unfortunate error. [28094.] 
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PLATE Y. 

Fig. PaSe 
1. Ptychoclus rugosus, Dixon; dental crown, coronal and 

lateral aspects.—Chalk; Rochester, Kent. [33249.] 137 

2. Ditto ; tooth, coronal, lateral, and posterior aspects.— 

Chalk; Kent. [33250.] 137 

3. Ditto: upper median tooth, coronal aspect, associated with 

the preceding.—Chalk ; Kent. [33250.] 137 

4-6. Ptychoclus multistriatus, sp. nov.; lower median and 

two lateral teeth, coronal aspect, the anterior margin 

in figs. 4 and 6 inadvertently directed upwards.—Chalk; 

Kent. [P* 2681.] 146 

7. Ptychoclus polygyrus, Agassiz; lower median tooth, coronal 

aspect.—Chalk; near Maidstone. [47905.] 145 

8. Ptychoclus oiveni, Dixon; tooth (?lower median), coronal 

aspect.—II. Chalk; Kent. [39125.] 138 
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PLATE VI. 
Fig. Page 

1. Pleuracanthus decheni (Goldfuss), extremity of dorsal spine, 
twice nat. size.—L. Permian ; Buppersdorf, Bohemia. 

[35015.] 4 
2-4. Diplodus tenuis, sp. nov. ; three teeth, anterior, posterior, 

and imperfect lateral aspects, twice nat. size.—Coal- 
Ateas. ; Carluke, Lanarkshire. [P. 3026, 20895.] 11 

5, 6. Diplodus parvulus, Traquair; two teeth, anterior aspect, 
twice nat. size.—M. Carbfs. Limst.; Borough Lee, near 
Edinburgh. [P. 4495.] 12 

7-9. Dicentrodus bicuspidatus; three teeth, fig. 7 nat. size, 
figs. 8, 9 twice nat. size.—Ibid. [P. 2295, P.4496.] 26 

10, 11. Pleuroplacc attheyi (W. J. Barkas); two dental plates, 
coronal aspect.—Coal-AIeas. ; Carluke. [21423.] 175 

12. PsepJiodus (?) dubius, sp. nov.; “ upper ” dental plate, 
coronal aspect.—Carbfs. Limst.; Oreton, Shropshire. 

[P. 227 b.] 183 
13. PsepJiodus dubius, sp. nov. ; “ lower ” dental plate, coronal 

aspect.—Ibid. [P. 4209.] 183 
13 a. Ditto ; “ lower ” dental plate, profile outline.—Ibid. 

[P. 227 d.] 183 
14. PsepJiodus salopiensis, sp. nov.; “ upper ” dental plate, coronal 

aspect.—Ibid. [42189.] 182 
15. Ditto : “ lower ” dental plate, coronal aspect.—Ibid. 

[42230.] 182 
16. PsepJiodus Icevissimus (Agassiz) ; “ upper ” dental plate, 

coronal aspect.—L. Limst. Shales; Avon Gorge, near 
Bristol. [P. 1434 a.] 181 

17. PsepJiodus, sp. ; dental plate, coronal aspect.—L. Carbfs. 
Limst.; Hook Point, Wexford. [23712.] 184 

18. PsepJiodus, sp. ; dental plate, coronal aspect.—Carbfs. 
Limst.; Oreton. [P. 227 c.] 184 

19. Deltodus gibbus, sp. nov. ; “lower” dental plate, coronal 
aspect.—L. Carbfs. Limst.; Bristol. [20575 b.] 197 

20. Ditto; “ lower ” dental plate, antero-lateral aspect.—Ibid. 
[P. 5859.] 197 

21. Deltodus rugosus, sp. nov.; “ upper ” dental plate, coronal 
aspect, twice nat. size.—C. Limst.; Oreton. [42186.] 198 

22. Ditto; “lower” dental plate, coronal aspect, twice nat. 
size.—Ibid. [36193.] 198 

23. Poecilodus gibbosus, Davis ; “ lower ” dental plate, coronal 
aspect.—L. Carbfs. Limst.; Callooney, Sligo. 

[P. 2465.] 204 
24. CocJiliodus contortus, Agassiz ; posterior dental plate, 

coronal aspect.—Yoredale Bocks ; Wensleydale, York¬ 
shire. [P. 4904.] 207 

25. Streblodus (?) colei, Davis; dental plate, coronal aspect.— 
Ibid. [P. 4905.] 211 

26. Oyrtonodus Jiornei, sp. nov.; dental plate, coronal aspect. 
" —Ibid. [P. 4908.] 217 

27. Diplacoclus bulboides, Davis ; dental plate, coronal aspect. 
—Ibid. [P. 4913.] 216 

28. “ Venustodus,” sp. ; tooth, outer aspect.—L. Carbfs. Limst.; 
Armagh. [P. 2628 a.] 2Sf5 
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PLATE VII. 

Fig. Page 
1. Palceospinaxprisons (Agassiz); hinder portion of abdominal 

region and nearly complete tail, lateral aspect, two 

thirds nat. size.—L. Lias ; Lyme Begis, Dorset. a. Anal 

fin. c. Caudal fin. d. Pelvic claspers, with spines. 

cl2. Second dorsal fin. [P. 1296.] 323 

2. Eybodus medius, Agassiz; head and anterior portion of 

trunk, one fifth nat. size.—Ibid. hr. Branchial arches. 

ch. Ceratohyal. dsl. Anterior dorsal fin-spine. Jim. 

Hyomandibular. l.md. Left ramus of mandible. l.ptq. 

Left pterygo-quadrate. na. Neural arches and spines. 

not. Position of notochord, pet. Pectoral arch. r. liibs. 

r.md. Bight ramus of mandible, r.ptq. Bight pterygo- 

quadrate. [P. 340.] 264 
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PLATE VIII. 

Fig. Page 

1. Hybodus delcibechi, Cliarlesworth; head and anterior portion 

of abdomen, superior and lateral aspects, one third nat. 

size.—L. Lias; Lyme Kegis. c.s.1, c.s.'2 First and 

second pairs of cephalic spines, m. Mouth, with a few 

teeth, orb. Orbit, ptq. Portion of pterygo-quadrate. 

t. Isolated tooth. [39880.] 259 

2, 3. Ditto ; dermal tubercles from the top of the head in the 

same specimen, three times nat. size. 260 

4, 5. Ditto ; dermal tubercles upon the trunk, slightly behind 

the head, in the same specimen, three times nat. size. 260 
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PLATE IX. 

Hybodus medius, Agassiz ; remains of the head and denti¬ 

tion, left lateral aspect, two thirds nat. size. L. Lias ; 
Lyme Regis, c.s. Cephalic spines, md. Left ramus of 

mandible, ptq. Left pterygo-quadrate, obscured by 

shagreen, i.-viii. Successive dental series of the lower 

jaw". [41103.] 

Ditto; tooth with cleft summit, lateral aspect.—Ibid. 
[38881.] 

Pa»e 

3. Ditto ; tooth divided near one extremity, lateral aspect.— 

Ibid. [P. 2794.] 

265 

265 

266 
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PLATE X. 

Fig- 
1-4. 

Page 

Hi/bodies clelabechei, Charles worth ; four associated teeth, 

outer aspect.—L. Lias ; Lyme liegis. [20570.] 

5. Ditto ; four hinder series of teeth, coronal aspect: one of 

each of three series also shown in side view («, b, c).— 

Ibid. [F- 2791.] 261 

6, 7. Hybodus (?) raricostatus, Agassiz ; two associated teeth, 

outer and inner aspects.—Ibid. [P. 2797.] 25S 

8, 9. Hyhodustf) docicinus, Quenstedt; two associated anterior 

teeth, inner and outer aspects.—Ibid. [39785.] 257 

10-14. Ditto; five associated teeth, inner and outer aspects. 

—Ibid. [2196.] 257 

15. Hybodus raricostatus, Agassiz ; two hinder series of teeth 

and portions of a third, coronal aspect; two teeth also 

shown in side view (b, c).—Ibid. [P. 2796.] 258 

16-18. Hybodus reticulatus, Agassiz ; three associated anterior 

teeth, outer aspect.—Ibid. [40335.] 266 
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PLATE XI. 

Fig. PaSe 
1. Hybodus polyprion, Agassiz ; hinder tooth, outer aspect.— 

Stonesfield Slate ; Stonesfield, Oxford. [39203.] 269 

2. Ditto ; tooth, outer aspect.—Ibid. [11124.] 269 

3. Ditto ; tooth, outer aspect.—Ibid. [P. 2845.] 269 

4. Hybodus qrosswonus, Agassiz ; tooth, outer aspect.—Ibid. 
[28590 a.] 271 

5. Hybodus lev is, sp. nov.; tooth, outer aspect, twice nat. 
size.—Ibid. [33474.] 2/0 

6 Ditto : tooth, inner aspect, twice nat. size.—Ibid. 
[P. 2182 d.] 270 

7 Ditto ; tooth, outer aspect, twice nat. size.—Ibid. 
[P. 2845 c.] 270 

8. Hybodus obtusus, Agassiz ; tooth, outer aspect.—Kirarne- 
"ridge Clay: near Weymouth. [41223.] 273 

9,10. Ditto ; two teeth ; outer aspect.—Ibid. [41875.] 273 

11. Ditto ; tooth, inner aspect.—Ibid. [43569.] 273 

12 13 Ditto; two teeth, outer and inner aspects.—Ibid. 
[45927.] 273 

14. Hybodus (cf. striatulus, Agassiz) ; tooth, outer aspect.— 
Wealden; Tilgate Forest, Sussex. [23028.] 276 

15. Ditto; tooth, outer aspect.—Ibid. [2893.] 276 

16. Hybodus, sp. ; tooth, outer aspect.—Ibid. [28420 a.] 277 

17. Synechodus dubrisiensis (Maekie) ; anterior (? upper) tooth, 
outer aspect, three times nat. size.—Chalk; Kent. 

[41675.] 328 

18,19 Ditto; two associated teeth, outer aspect, three times 
nat. size.—L. Chalk; Dover. [47287.] 328 

20. Ditto ; hinder tooth, outer aspect, three times nat. size.— 
Chalk; Kent. [41675.] 328 

21. Synechodus tenuis, sp. nov.; anterior tooth, outer aspect, 
three times nat. size.—L. Greensand ; Maidstone. 

[9297.] 329 

22. 23. Synechodus recurvus (Trautsehold) ; two teeth, outer 
aspect.—Gault; Folkestone. [47220 a, h.] 330 

24, 25.. Oestracion cancdiculatus, Egerton : two associated ante¬ 
rior teeth, outer and inner aspects, three times nat. 
size.—U. Chalk : Guildford. [49735.] 334 

26, 27. Ditto; associated lateral teeth of the same specimen, 
coronal aspect, twice nat. size. [49735.] 334 

25. Cestracion, sp. ; lateral tooth, coronal aspect.—Gault; 
Folkestone. [47293 a.] 336 

29. Cestracion rur/osus (Agassiz) ; lateral tooth, coronal aspect. 
—Chalk; Lewes. [4166.] 335 
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PLATE XII. 

Pig. - Page 

1. Hybodus bcisanus, Egerton ; head, left lateral aspect, one 

half nat. size.—Wealden ; Pevensey Bay, Sussex, md. 

Left ramus of mandible. Left pterygo-qnadrate. 

[P. 2082.] 274 

2. Ditto ; portion of inferior aspect of head, one half nat. size. 

—Ibid. bhy. Basihyal. chy. Ceratohyal. md. Inferior 

margin of mandible. [P. 2082 a.] 274 

3. Ditto ; branchial arches of left side, inferior aspect, one 

half nat. size.—Ibid. brd-brd Series of branchial 

arches. [P. 2032.] 274 

4. «, b. Ditto ; four upper and four lower teeth, anterior aspect, 

restored from various specimens, the larger examples 

being the more anterior. 273 
« 

5. Ditto ; imperfect dorsal fin-spine, lateral aspect.—Wealden ; 

Hastings. [P. 2833.] 275 

6. Synechodusdubrisiensis (Mackie); vertebrae.—Chalk; Kent. 

[49032.] 328 

7. Synechodus, sp. • tooth, anterior aspect. — U. Chalk; Nor¬ 

wich. [48954*] 330 

3 " 
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PLATE XIII. 

Fig. _ Page 

1, 2. Acrodus Tceuperinus (Murchison & Strickland); two teeth, 

outer and inner aspects, twice nat. size.—Keuper : Pen- 

dock, Worcestershire. [P. 2764.] 281 

3. Acrodus nobilis, Agassiz ; dentition, coronal aspect.—L. 

Lias ; Lyme Begis. o. Median series of teeth, i.-v. 

Successive lateral series, a. Misplaced tooth. 

[P. 2736.] 284 

4. Ditto ; group of naturally arranged teeth, series ii.-vi., 

coronal aspect.—Ibid. [P. 2142.] 285 

5. Acrodus leiodus, A. S. Woodward; anterior tooth, coronal 

aspect, twice nat. size.— Gt. Oolite; Minchinhampton, 

Gloucestershire. [P. 5874.] 295 

6. Ditto; lateral tooth, outer aspect, twice nat. size.— 

Ibid. [P. 5873.] 295 

7. Ditto; lateral tooth, coronal aspect, three times nat. size. 

—Stonesfield Slate : Stonesfield. [P. 2753.] 295 

8. 8 a. Acrodus leiopleurus, Agassiz ; tooth, inner and coronal 

aspects, twice nat. size.—Gt. Oolite ; Minchinhampton. 

[P. 5875.] 296 

9. 9 a. Acrodus Jiiruclo, Agassiz; lateral tooth, inner and 

coronal aspects, twice nat. size.—Wealden ; Telham, 

Sussex. [P. 4994.] 296 

10. Acrodus orncitus, sp. nov.; tooth, coronal aspect, three 

times nat. size.—"Wealden; Brixton, I. of Wight. 

[P. 5275.] 296 

11, 12. Cestracion sidcatus, sp. nov.; two teeth, coronal aspect. 

—II. Greensand ; Maidstone. [25858.] 334 
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PLATE XIY. 

Fig. Page 

1. Acrodus nobilis, Agassiz ; naturally arranged teeth of series 

i.—iv., inner and coronal aspect.—L. Lias ; Lyme Begis. 
[P. 2737.] 285 

2. Ditto ; naturally arranged teeth of series v.-vm., inner 

and coronal aspect.—Ibid. [P.2739.] 285 

3. Ditto; naturally arranged teeth of series v.-vii., coronal 

aspect.—Ibid. [P. 2740.] 286 

4. Acrodus anningice, Agassiz ; naturally arranged teeth of 

series ii.-vi., coronal aspect.—Ibid. [P. 2732.] 292 

5. Acrodus levis, A. S. Woodward : anterior tooth, coronal 

aspect, twice nat. size.—Gault; Folkestone. 
[P. 11.]* 297 

6. Ditto; tooth, outer aspect, twice nat. size.—Ibid. 
[P. 11.] k 297 

7. Ditto ; tooth, coronal aspect, twice nat. size.—Ibid. 
[47293.]<x 297 

8. Acrodus niiidus, A. S. Woodward ; tooth, coronal aspect, 

three times nat. size.—U. Cretaceous ; Bahia, Brazil. 
[P. 5536.] 297 
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PLATE XV. 

Fig. Page 

1. Acrodus anningio’, Agassiz ; naturally arranged dentition 

of upper jaw, series i.-vii., inner aspect.—L. Lias ; 

Lyme Regis. . [P. 2146.] 291 

2, 3. Stropliodiis tenuis, Agassiz; two anterior teeth, coronal 

aspect.—(?) Forest Marble ; Atford, near Rath. 

[P. 5884 a, b.] 318 

4, 5. Strophodus magnus, Agassiz; two anterior teeth, coronal 

aspect.—Forest Marble ; Stanton, Wiltshire. 

[28440.] 316 

6. Ditto ; tooth of series hi., coronal aspect.—Forest Marble; 

Atford. [P. 2659 a.] 317 

7. Ditto; tooth of series it., coronal aspect.—Ibid. 

[P. 2659 b.] 317 

8. Ditto; series of three posterior teeth, coronal aspect.— 

Stonesfield Slate; Stonesfield. [P.5882.] 316 

9. Strophodus lingualis, sp. nov.; tooth, coronal aspect.—Ibid. 

[11158.] 319 

10, 11. Ditto ; two teeth, outer and coronal aspects.—Ibid. 

[28600.] 319 

12. Ditto; tooth, coronal aspect.—Forest Marble; Malmesbury, 

Wiltshire. [32356.] 319 

13. Strophodus, sp.; tooth, coronal aspect.—Forest Marble ; 

Stanton. [P. 5886.] 319 

14. Strophodus reticulatus, Agassiz (i. e. teeth of Asteracanthus 

ornatissimus) ; two teeth of series iv., coronal aspect.— 

Oxford Clay; Fletton, near Peterborough. 

[47440.] 312 
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PLATE XVI. 

Fig. Page 

1. Mesiteia sahel-almce (Pictet & Humbert); inferior and partly 

lateral aspect of fish.—Senonian; Sahel Alma, Mfc. 

Lebanon, cl1, cl2. Dorsal fins. /. Eontanelle in cranial 

roof. m. Month, p.pb. Prepnbic process of pelvic arch. 

pet. Pectoral arch and fins. plv. Pelvic arch and fins. 

[P. 4778, 48107.] 345 

2. Ditto : tooth, outer aspect, twelve times nat. size.—Ibid. 

[46506.] 346 

3. Ditto; portion of trunk, four times nat. size.—Ibid. 

l.l. Calcified dermal rings of lateral line. r. Ribs. 

v. Vertebrae. [48107.] 345 

4. Pcdceoscyllium minus, sp. nov. ; lateral aspect of fish, two 

thirds nat. size.—L. Ivimmeridgian ; Eichstadt, Bavaria. 

[P. 5541.] 339 

5. Scyllium elongatum (Davis); portion of the upper and lower 

dentition, outer aspect, four times nat. size.—Senonian ; 

Sahel Alma, Mt. Lebanon. [49521.] 341 

6. Scyllium (?) tumidens, sp. nov. ; tooth, outer aspect, six 

times nat. size.—Ibid. [P. 4777.] 342 

7. 8. Scyllium clubium, sp. nov. ; two associated teeth, inner 

and outer aspects, eight times nat. size.—L. Chalk, 

Dover. [47288.] 341 

9. Ginglymostoma serra (Leidy); tooth, outer aspect.— 

Eocene; Clarke’s Co., Alabama. P. 1216.] 348 









PLATE XVII. 

1Tlg- Page 

1. Scapanorhynchus lewisii (Davis) ; abdominal and caudal 

regions, lateral aspect, two thirds nat. size.—Senonian ; 

Sahel Alma, Mt. Lebanon, an. Anal fin. c. Caudal 

fin. d2. Posterior dorsal fin. pet. Pectoral fin. plv. 

Pelvic fin. [P. 4020.] 352 

2. Ditto; head and branchial region, inferior aspect, two 

thirds nat. size.—Ibid. [49474.] 352 

3. Ditto ; crown of anterior tooth, lateral aspect, three times 

nat. size.—Ibid. [49551.] 352 

4. 5. Ditto ; two anterior teeth, inner and outer aspects, three 

times nat. size.—Ibid. [49473.] 351 

6. Ditto; lateral tooth, outer aspect, four times nat. size.— 

Ibid. [48099.] 351 

7. Ditto ; posterior tooth, outer aspect, four times nat. size. 

Ibid. ‘ [49475.] 352 

8. /S'capanorhynchus elongatus, sp. nov.; head and anterior 

portion of trunk, inferior aspect, two thirds nat. size.— 

Ibid. [P. 4774.] 353 

9-21. Oxyrhina mantdli, Agassiz ; associated series of thirteen 

teeth, outer and inner aspects.—Chalk; Grays, Essex. 

[32347, 39434.] 378 
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